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1. COAEP) KAHUE OBYYEHMUSA
8 KJIACC

IlepBoHayajbHBIC XHMHYECCKHE NOHATHS

[Ipenmer xumun. Ponp XMMHUM B )KU3HU 4yelloBeKa. XUMHUsI B cuctemMe Hayk. Tena u BeuiectBa. dusnueckue cBONCTBA BELECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsaTHE O METOAAX MO3HAHUS B XMMUU. UncThle BemecTBa U cMecu. CriocoObl pa3jienieHus cMece.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE 3TIeMeHThl. CHMBOJIBI XUMUYECKUX 3J1€MEHTOB. IIpocThie U ciio)kHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumnueckas (opmysna. BaleHTHOCTb aTOMOB XMMHUYECKMX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BellecTB. OTHOCUTENbHAas aTOMHAas Macca.
OTtHocuTeNnbHAsE MOJIEKYJISIpHAs Macca. MaccoBasi 107151 XMMUYECKOI0 3JIEMEHTA B COCITUHEHUH.

KonnyectBo BemectBa. Mosb. MossipHas Macca. B3aumMocBs3b KOJIM4eCTBa, MacChl U YUCIA CTPYKTYPHBIX €AMHUI] BeulecTBa. Pacuérsl mo gopmynam
XUMHUYECKUX COCTUHEHUM.

Ousnyeckue M XMMUYECKUE SBICHMs. XHMMHUUYECKas peakuus M €€ NpPU3HAKU. 3aKOH COXPAHEHMsI MacChl BEILECTB. XUMHUYECKHE YPaBHEHHS.
Krnaccudukanus XuMHYECKAX peakinii (COSIMHCHHUS, PA3JI0KCHIS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMYECKOM MOCYAOH, mpaBuiamMu paboThl B jJabopatopuu U npuémMamu oOpalleHus ¢ JabopaTOpHBIM 00OPYIOBAHHMEM, H3yYEHHE U
onucaHue (PU3NYECKUX CBOMCTB 00pa3I[OB HEOPraHUYECKUX BeElLIecTB, HaOmMoaeHue (u3nueckux (MIaBleHUE BOCKA, TasHUE JIbJa, pacTHpaHHe caxapa B
CTYIIKE, KUIIEHNE M KOHJEHCAlMsI BOJbl) U XUMHUYECKHUX (TOpEHUE CBEUH, MPOKaIMBaHUE METHOW MPOBOJIOKH, B3aUMOJEHCTBUE MeNla C KUCIIOTON) SIBICHUH,
HaOJII0ZICHNEe W ONMCAHUE IMPU3HAKOB NMPOTEKAaHUS XMMUYECKMX peakiMil (pa3iokeHHe caxapa, B3aUMOACHUCTBUE CEpHOWM KHUCIOTHI C XJIOpUIOM Oapwus,
pasznoxxenue rugpokcuaa menu (I) mpu HarpeBanuu, B3aumojielcTBHE *kene3a ¢ pactBopoM coiu meau (II), mzydenue crnocoOOB pa3fesieHus] CMeceil: ¢
MIOMOIIbI0 MarHuTa, (PUIBTPOBAaHUE, BBIAPUBAHUE, NUCTHUIALUSA, XpoMaTorpadus, MPOBEJAEHUE OYUCTKH MOBAPEHHOM CONM, HAOJIOJEHHE U ONHCaHHUe
PE3yJIbTaTOB MPOBEACHUS ONbITA, MIUTFOCTPUPYIOILIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHNE MOJIENIeH MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baskneiimue npeacTraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucinoposa — anemMeHT u mpocToe BemiecTBo. HaxoxaeHne Kuciopoaa B Mpupoje, PU3nYecKue U XuMHUYECKHe
cBoiicTBa (peakuuu ropenus). Oxcunpl. Ilpumenenue kucnopoaa. CrnocoObl MOMY4YEHHUS KHCIOPOAa B JaOOpaTOPHM M HPOMBIINIICHHOCTH. KpyroBopoT
Kucnoposia B mpupojie. O30H — aJIoTpoIiHas MoIu(pUKaIMs KUCIOPO/a.

TerioBoit 3¢ ekt XUMUYECKON peakIu, TePMOXUMHUYECKHE YPAaBHEHHUS, 3K30- U SHJOTEPMHUYECKHE peakliu. TorInBo: yroib U MeTaH. 3arpsi3HeHue
BO3/yXa, YCHJIEHUE TaPHUKOBOTO 3 deKTa, pa3pylieHHe 030HOBOTO CIIOSL.

Bomopon — snemenT m mpocrtoe BemecTBO. HaxokneHuwe Bojopoma B Mpupone, (PU3NYECKHe W XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CIIOCOOBI
nostyueHus. Kucinorsl u comnmu.

Mosipablii 00bE€M ra30B. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSIM.



@dusnyeckue cBoiicTBa Boabl. Boxma kak pactBopurtens. PactBopbl. HachllieHHBIE M HEHACHILIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 105151 BellecTBa B pacTBope. XUMHUUYECKHUE CBOMCTBA BoAbl. OcHOBaHMs. Poib pacTBOpOB B IpHUpOJE U B )KM3HU uesnoBeka. KpyroBopoT Bojbl B
IIPUPOJE. 3arps3HEHUE NPUPOAHBIX BOJ. OXpaHa U OUYUCTKA IPUPOJHBIX BOL.

Knaccudukanus neopranmueckux coenuHenud. Oxcunbl. Kiaccudukanms okcumoB: cojeoOpasyroniie (OCHOBHBIC, KUCIOTHbBIE, aM(OTEpHbIE) U
HecoseoOpasyroue. Homenknarypa okcujoB. @usnueckue U XUMUYECKHE CBOMCTBA OKCUI0B. [losyueHne okcuioB.

OcnoBanus. Kinaccugukanust oCHOBaHMIA: MIETOYN U HEPACTBOPHMBIE OCHOBaHUs. HomeHkatypa ocHOBaHMi. DU3NYECKUE U XUMHUYECKHUE CBOHCTBA
ocHoBaHuil. [lomydyeHne ocHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucnot. @usndeckue 1 XuMudeckue cBoicTBa kuciotT. P aktuBnoctu MeramioB H. H. bekerosa.
[TosyuyeHune Kucior.

Conu. Homenkiarypa coneil. @uznueckue 1 XuMuieckue cBoicTna cozeil. [lonydenue comneil.

I'enernyeckas cBA3b MEXKAY KJacCaMH HEOPraHMYECKUX COECIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4yeCTBEHHOE OIPEICIIEHUE CO/IepKaHMsl KHCIopo/ia B BO3/lyXe, IIOJIy4eHHe, coOOMpaHue, paclio3HaBaHUE U U3y4eHHEe CBOWCTB KUCIIOPO/1a, HaOIro1eHue
B3alMO/JICHCTBHS BELIECTB C KUCIOPOJOM M YCIOBHUS BOSHUKHOBEHHUS U MPEKPALEHUS ropeHus (Ioxkapa), O3HaKOMJIEHUE ¢ 00pa3liaMyu OKCHJIOB U OIKMCaHUE
UX CBOMCTB, MOJly4yeHHEe, COOUpaHue, paclio3HaBaHUE U M3y4eHHUE CBOMCTB BOJOpoJa (ropeHue), B3auMoeicTeue Bogopoaa ¢ okcuaom menu (1) (BozamosxkHO
UCIIOJIb30BaHNUE BUJIEOMATEPHUATIOB), HaONIO/eHHE O00pa3lloB BELIECTB KOJIMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOEHHOCTEM pacTBOPEHHUs BEILIECTB C
Pa3IMYHON PaCTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MACCOBOU J0JIEH paCTBOPEHHOIO BEILECTBA, B3AMMOIEUCTBUE BOJBI C METAUIAMU
(HaTpueM M KaiblMeM) (BO3MOJKHO MCHOJIb30BaHUE BHAEOMATEPUANIOB), HUCCIIEOBAaHME O00pa3lloB HEOPraHWMYECKHUX BEIIECTB pPa3IMYHbIX KJIACCOB,
HaOJI0IeHNe M3MEHEHMsI OKPAacKM MHAMKATOPOB B PAacTBOpax KHCIOT M IIesouel, m3yueHue B3aumojeictBus okcuaa menu (II) ¢ pactBopom cepHoit
KHMCJIOTBI, KACJIOT C METaJNIaMH, PEaKIUi HEUTpaIN3alnH, 10Jy4ECHHE HEPACTBOPUMBIX OCHOBAaHUH, BBITECHEHUE OJJHOTO METajlIa IPYTUM U3 pacTBOpa COJIH,
peLIeHrE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHelIne Ki1acchl HEOPraHUYECKUX COCIUHEHUI.

IMepuonuueckuii 3axkon u Ilepuoanyeckasi cucrema xummuyeckux 3jaemMeHToB /I. . MenpgeneeBa. CtpoeHue atoMoB. XMMHYECKAsl CBS3b.
OKuCINTEBHO-BOCCTAHOBUTE/IbHBIC peaKINU

[lepBble MONBITKY KiIacCUPUKAIIMN XUMUYECKUX dJIeMeHTOB. [IoHsATHE O TpyImax CXOAHBIX AJIEMEHTOB (ILEJIOYHBIE U LIEJIOYHO3EMEIbHbIE METaIbI,
rajJoreHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3yroT aM(pOTEpHbIE OKCUIBI  THAPOKCUIBI.

[lepuoanueckuii 3akoH. Ilepuogmueckas cucrema xumuueckux snemeHToB JI. WM. MengeneeBa. KopoTkonepuoaHnas U JJIMHHONEpUOAHAs (HOPMBI
[Tepuoanueckoit cucrembl xuMuueckux 3eMeHToB [. . Menneneesa. [lepuoapl u rpynmnbl. @U3NYECKUN CMBICI HOPSAKOBOIO HOMEpPa, HOMEPOB MEPUOJIa U
TPYIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sijep. M3otomnbl. DnekTponsl. CTpOoeHHE SIEKTPOHHBIX O00O0JIOYEK aTOMOB MEPBHIX 20 XUMHUYECKHX SJIEMEHTOB
Ilepnonnueckoii cucremsl 1. . MeHnneneeBa. XapakTepucTUKa XUMAYECKOIO 3JIEMEHTA 10 €ro 1nojoxeHuto B [lepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHMS PaJyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U HEMETAININYECKUX CBOMCTB I10 TPYIIIAM U IIEPUOJAM.



3nauenue [lepuoanueckoro 3akona u [leproauueckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB JJIsl pa3BUTUS HAyKu U npakTuku. 1. 1. MenneneeB — yuéHbli
U TPaKJaHUH.

Xumudeckas cBs3b. KoBaneHnTHas (OJspHAs U HETIOJISIPHAS) CBSI3b. DIIEKTPOOTPUIIATEIILHOCTh XMMHUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenens okucienusi. OKUCIUTENbHO-BOCCTAHOBUTEbHBIE peakiuu. [Iporecchl okucienus u BocctaHoByieHHs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumeHm:

u3y4eHue o0pa3loB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJICHCTBUE THAPOKCHA [IMHKA C PACTBOPAMH KHUCIIOT M IIENIOUEH, MPOBEJACHUE OIMBITOB,
WUTIOCTPUPYIOIINX TPUMEPBI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX peakluil (rOpeHue, peakiiuy pa3ioKeHUs, COSTUHEHUS).

Meoswcnpeomemmnunie ceasu

Peanuzanusi MEXIIpeIMETHBIX CBSI3el MPU M3YUYEHUU XMMHUU B 8 KJlacce OCYIIECTBIISETCS Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUHN, TaK U TTOHSATUH, SIBJISIOMIUXCS CUCTEMHBIMU ISl OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIE MOHATHSA: HAY4YHBIH (DaKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAJIHN3, CHHTE3, KilacCUUKaLUs, MePUOJTUIHOCTh, HAOII0IeHHE,
9KCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®duszuka: MaTepus, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH/, U30TOIbI, PAIHNOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUYECKUI 3apsi]l, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSTHUE BEIECTBA, a3, (PM3MUSCKUE BEITMYNHBI, SAMHHUIIB H3MEPEHHS, KOCMOC, TUTAHETHI, 3BE3161, COIHIIE.

buonorus: porocunTes, npixanue, ouocepa.

['eorpadus: armocdepa, runpocdepa, MUHEPAIIbl, TOPHBIE TTOPO/IbI, TTOJIE3HBIE UCKOMTAEMbIe, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XumMHUYecKasi peakuus

[lepuonnueckuit 3axoH. Ilepronnueckass cucrtema xumuueckux sneMeHToB [[. WM. Menneneea. CTtpoeHne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH
CBOWCTB XMMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaIMs, KBS U UX COCTUHEHUH B COOTBETCTBHUU C MOJIOKEHUEM AJIEMEHTOB B llepuonnueckoi
CHUCTEME U CTPOCHUEM HUX aTOMOB.

CtpoeHne BellecTBa: BUIbI XMMHUYECKON CBS3U. THIBI KPUCTALIMYECKUX PEIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAITMYECKOU
PELIETKU ¥ BUIA XUMUYECKOW CBS3H.

Knaccudukanms 1 HOMEHKIaTypa HEOPTAaHMYECKUX BEIIECTB. XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTaHWYECKUX
COEMHEHH, TCHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIIECTB.

Krnaccudukanus XUMHYECKUX PEAKIUI 10 Pa3INyHbIM MpHU3HAKaM (T10 YUCIY U COCTaBY YYaCTBYIOIIUX B PEaKIMU BEIIECTB, MO TEIOBOMY (D deKTy,
M0 W3MEHEHUIO CTETICHEW OKUCIEHUS XMMHYECKUX DJIEMEHTOB, MO OOpPaTHMOCTH, IO YYAaCTUIO KaTalu3aTopa). DK30- M SHIOTEPMHUUYECKHE PEaKIIHH,
TEPMOXUMHUYECKUE YPABHEHUS.



[TonsTe o ckopocTtu xumuueckod peakiuu. [lonstue 00 0OpaTUMBIX M HEOOpPaTHUMbBIX XHUMHUYECKHX peakuusx. [loHATHE O TOMOreHHBIX U
rereporeHHblx peakuusax. Ilonstue o karamuse. Ilomsatue o xuMuueckoM paBHOBeCHMHU. (DAKTOpBI, BIMAIOLIIME HA CKOPOCTh XMMHUYECKOM pEakuuu M
MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKUCINTENEHO-BOCCTAHOBUTENIbHBIE PEAKLUHU, JJIEKTPOHHBIA OalaHC OKHCIMTEIbHO-BOCCTAHOBUTENBHOUW peakuuu. CocTaBieHHE ypaBHEHHN
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMil C HCIOJIB30BAHNEM METO/Ia JIEKTPOHHOTO OanaHca.

Teopust AMEKTPOINTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHI U HEIEKTPOIUTHl. KaTnoHsl, aHMOHbI. MeXaHn3M AuccolMaly BEIIECTB C PA3IMYHBIMU
BUJAMU XUMUYecKoi cBs3u. Ctenenp aquccouuanuu. CUIbHbBIE U cIa0ble 3JEKTPOIHUTHI.

Peakiiun nonHoro oomena. Y ciioBust MpOTEKaHUS PeaKIIMii HIOHHOTO 0OMEHa, MOJTHBIE M COKPAIIEHHbIE MOHHBIE YpaBHEHUS peakiuii. CBoMCTBa KUCIIOT,
OCHOBAHUU U COJICH B CBETE MPECTABICHUN 00 3NIEKTPOIUTHIECKON Arccoruanii. KauecTBeHHbIe peakiny Ha HOHbL. [IoHATHE O THAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJIENIAMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAIJIOB U HeMeTaJlioB (TpaduTa 1 anmasa), CII0KHBIX BEIIECTB
(xJopuaa HaTpUsl), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUECKON pEeaKLIMU OT BO3/IEUCTBUS PA3IMUHBIX (PaKTOPOB, UCCIIEA0BAHUE 3JIEKTPOIIPOBOAHOCTH
pPacTBOpPOB BEIIECTB, MpOIEcca IUCCOLMALMU KHCIOT, MIeioueld U cojedl (BO3MOXHO HCIOJB30BaHHWE BHUIEO MaTEpHUaloB), MPOBEICHHE OIBITOB,
WUIIOCTPUPYIOIIMX TMPU3HAKK MPOTEKAHUS pEakluil HOHHOro oOMmeHa (oOpa3oBaHHME OcCajiKa, BBbIIEICHHE Ta3a, OOpa30BaHUE BOJIbI), OIIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKUCITUTETbHO-BOCCTAHOBUTEIBHBIX PeakIuil (TOpeHre, peakiiuu pa3ioKeHHs, COSTUHEHHS ), pacCliO3HaBaHUE HEOPTaHUUYECKUX
BEILIECTB C ITOMOIIBI KAYECTBEHHBIX PEAKIUI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a7a4.

HemeTranibl M UX COeAMHEHUS

OO0mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTENEHN okucieHus. CTpoeHne U pU3NUEeCKHe CBOICTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XMMHUECKUE CBOMCTBAa Ha mpuUMepe Xjopa (B3auMoJeicTBUE ¢ MeTaslaMH, HEMeTallaMH, Ienodamu). XiyopoBogopoa. CorsHas
KHMCJIOTA, XMMHYECKHE CBOMCTBA, IOJIy4YEHUE, NPUMEHEHHE. [[eficTBHE XJopa M XJIOpPOBOJOPOJA HAa OPraHMW3M 4YelIOBeKa. BakHeWIue XJIOpUAbBl U UX
HaxO0XJICHUE B IIPUPOJIE.

O6mrast xapaktepuctuka snemMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB, XapakTepHbIe cTeneHW okucieHus. CtpoeHue u (usnyeckue
CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJTIOTPOIHbBIE MOJU(PHUKAIIMK KHCIOPOJa U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOIOpPO/I, CTPOCHHE,
¢u3nyueckne U XUMHUYECKue CcBoMcTBAa. OKCHIBI cepbl KaK MPEICTaBUTENN KHUCIOTHBIX OKCUAOB. CepHas KucCiI0Ta, (pU3MUEecCKHe W XMMHYECKHE CBOMCTBA
(oburue kak mpeacTaBUTENs Kiacca KUCIOT M Ccrielu(pHUUecKue). XUMHUECKHe peakIiy, JeKallue B OCHOBE NMPOMBIIUIEHHOTO croco0a MOJydeHus CepHOU
KUCJIOTHL. [Ipumenenue cepHoit kucioTel. Conm CEpHOU KUCIOTHI, KAaUeCTBeHHAs peakius Ha cyib(ar-uoH. Haxoxaenne cepsl U €€ COeTMHEHUI B IPUPOJIE.
XUMUYECKOE 3arpsi3HEHUE OKpYKAIoIIEeH Cpelbl COEAMHEHUSIMH cepbl (KUCIOTHBIE JOXKIHM, 3arps3HEHHE BO3ayXa M BOJOEMOB), CIOCOOBI €ro
IIPEAOTBPALICHUS.

OOmas xapakTepucTuka 3aeMeHTOB VA-rpymnmnbl. OcoOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHBbIE CTETEHU OKHCIEHHUS. A30T, pacnpoCTpaHEHHUE B
npupoje, (QusnuecKkue M XUMHUYecKue cBoiictBa. KpyroBopor azora B mpupoje. AMMHUAK, €ro (U3MYeCKHMe M XUMHUYECKHE CBOWCTBA, MOIYYEHUE H
npuMmenenue. Comu aMMOHUS, UX (U3MUYECKHEe U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakiusi HA MOHBI aMMOHHS. A30THasi KUCIIOTa, €&
nojiyyeHue, (u3nYeckne U XMMHUYECKHE CBOWCTBa (00IIME Kak MpeACTaBUTENS Kiacca KHCIOT W cnernuduueckue). Mcnonap3oBaHue HUTPATOB U COJIEH



aMMOHHS B Kaue€CTBE MUHEPAJbHBIX yI0OpeHui. XUMUYECKOe 3arps3HEHUE OKPYKAIOUIeH cpellbl COeIMHEHUSIMU a30Ta (KUCIOTHBIC IO, 3arpsi3HEHUE
BO3/lyXa, MOYBBI U BogoéMOB). Dochop, ammorponHsie Mmoaudukanmu ¢ocdopa, pusnueckue u xumudeckue cpoiictea. Oxeun docdopa (V) u dpochopHas
KHCI0Ta, (U3NYECKUE U XUMUYECKHE CBOMCTBA, nonydyenue. Mcnonb3oBanue pocdaToB B KaueCTBE MUHEPAIbHBIX YAOOPEHUN.

OOmast xapakrepuctuka 3yeMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC CTEIMEHUW OKHUCIEHHS. YTIEpOoJ, aluIOTPOIHbIE
Moau(pUKaIK, pacIpocTpaHeHHe B Ipupojie, puandeckue u XuMudeckue cpoictBa. AacopOuus. KpyroBopot yriepona B npupoze. OKcusl yriepona, ux
¢u3nveckre U XUMHUYECKUE CBOICTBA, JEHCTBHE HA >KMBBIC OPraHU3MBI, MOJYyYCHHE U NMPUMEHEHHUE. DKOJOTHUYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), runoresa riao0anbHOTO MOTEIUICHUS KJIMMaTa, TapHUKOBBIN 3 (exT. YronbHas KucioTa u e€ coyu, ux (pu3nueckue U XUMUYECKUEe CBOICTBA,
nojlydeHrne u npuMeHeHue. KadecTBeHHas peakuusi Ha KapOoHaT-HOHBI. Vcmonp3oBaHue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO3SIICTBE.

[lepBoHauYabHBIC TOHATHA 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX yriepoja (MeTaH, 3TaH, dTHJIEH, alleTHIICH, 3TaHOJI, TIUIEPHH, YKCYCHas
kucnota). [IpupogHble HCTOYHHMKH YTIEBOIOPOAOB (Yrojib, MNPUPOAHBIA ra3, HedTh), MPOAYKTHl HX MepepadoTku (OEH3WH), UX pOJIb B OBITY U
MPOMBIIICHHOCTH. [ToHsATHE 0 OHMOJIOTHYECKH Ba)KHBIX BEHIECTBAX: KUpaX, OeNKax, yriIeBoJaXx — M UX POJM B KHU3HH 4elloBeKa. MaTepraibHOe eIUHCTBO
OpPraHUYECKUX U HEOPTaHUUECKUX COCAMHEHUN.

Kpemnuuid, ero ¢pusnveckrne 1 XUMAYECKHE CBOICTBA, OdydeHne U nmpuMeHenne. CoemHeHns KpeMHust B ipupozae. O01ue npeacTaBieHust 00 OKCue
kpemuus (IV) u kpemuueBoil kucnore. CUIMKaThl, UX WCIOJB30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BaskHele CTpouTeNbHbIE MaTepuaibl: KepaMHuKa,
CTEKJIO, IIEMEHT, O€TOH, Kee300eToH. [IpobaemMbl 0€30MacHOr0 UCTIOIB30BAHMS CTPOUTEIHHBIX MATEPHAJIOB B MIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

n3ydeHre o0pas3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI, TPOBEJICHUE KAUYECTBEHHBIX PEaKIUil Ha XJOPHI-WOHBI U HaOIIO/eHUEe
MPU3HAKOB HMX MPOTEKAHUs, OMBITHI, OTpa)karomue (U3MUEeCKhe M XUMHUYECKHE CBOMCTBA TajJOre€HOB W HMX COEAMHEHUN (BO3MOXKHO HCIOJIB30BaHUE
BHJICOMATEPHAIOB), O3HAKOMJICHHE C O0Opa3liamMu XJOpPUIOB (TaJOTEHHJIOB), O3HAKOMJICHME C oOpasmamMu cepbl M €€ COCAMHEHUSMU (BO3MOXKHO
UCIONIb30BaHNE BHUEOMAaTEepHUanoB), HaAOMIOJEHUE Tpollecca OOYIIMBaHUS caxapa MOJ JCHCTBHEM KOHIIEHTPHUPOBAHHOM CEpPHOW KHCIOTHI, H3yueHUE
XUMHAYECKHX CBOWCTB pa30aBICHHOW CEPHOHM KHUCIOTHI, MPOBEJACHNE KAYeCTBEHHON peakluu Ha Cyiab(paT-MoH W HaONIo/JeHHe NMpHU3HaKa e€ MPOTEKaHWMS,
O3HAKOMJIEHHE C (PU3UYECKUMHU CBOMCTBAMM a30Ta, (pocdopa M MX COeAMHEHHUH (BO3MOXKHO HCHOJIB30BaHHE BHJEOMATepUANIOB), 0Opa3laMy a30THBIX U
dbochopHBIX ynoOpeHHii, moaydeHrue, cooOnpanne, paclio3HaBaHUE U W3yYeHUE CBOMCTB aMMHaKa, MPOBEACHUE KAaUYEeCTBEHHBIX PEAKIMA Ha MOH aMMOHUS U
dbochar-uoH M U3ydeHHE MPHU3HAKOB UX MPOTEKAHUs, B3aMMOJCHCTBHE KOHIICHTPHUPOBAHHOW a30THOW KHCIOTHI C MeAb0 (BO3MOXKHO HCIOJIL30BAaHUE
BUJICOMATEPHAJIOB), H3yYCHHE MOJIENIeH KPUCTALTHUECKUX PEIETOK anMasa, rpadura, GpyuiepeHa, 03HaKOMIIEHHE ¢ MPOIECCOM aJCcOpOIH pac TBOPEHHBIX
BEIIECTB aKTHBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOTa3a, MOJyIeHHE, COOUpaHUe, pacliO3HABaHUE U N3YUEHHE CBOMCTB YIIIEKHUCIIOTO ra3a, MPOBEICHHE
KAueCTBEHHBIX pEaKIWii Ha KapOOHAT W CHJIMKAT-UOHBI M U3yUYEeHHWE NPHU3HAKOB UX TMPOTEKAHMs, O3HAKOMJIEHHE C TMPOIYKIMEH CHIMKATHON
MPOMBIIIICHHOCTH, PEIICHNE SKCIIEPUMEHTAITFHBIX 3a/1a4 10 TeMe «BakHelne HeMeTalIbl M UX COCTUHEHUS.

MeTtaniabl M UX COeTMHEHUS

OO0mast xapakTepUCTHUKAa XMMHUYECKHUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHMU UX MOJIOKeHUs B [lepuonnyeckoil cucreMe XMMHYECKHX 3JIeMEHTOB /Jl.
N. MenneneeBa u crpoeHus aromoB. CTpoeHHE METaIoB. MeTayuinueckas CBA3b U METANIMYecKass KpUCTAIUIMYECKas pelI€TKa. DJIEKTPOXUMUYECKUH sl



HanpspKeHud MeTaiioB. GU3NUYecKue U XUMUYecKue cBoiicTBa MeTaiyioB. OO01Iue crnocoOsl moty4eHus MeTauioB. [IoHATHE 0 KOPPO3UU METAIIJIOB, OCHOBHBIE
CHIOCOOBI 3aIIUTHI MX OT KOppo3uu. CIuiaBbl (CTaib, YyryH, JIOPATIOMUHAN, OpOH3a) M UX MPUMEHEHHUE B OBITY M MPOMBITIICHHOCTH.

[lenounble Metaiuibl: nosnoxeHue B [lepmoanueckoil cucreme xumuueckux anemeHToB [I. M. MenneneeBa, cTpoeHME MX aTOMOB, HaXOXJCHHE B
npupojie. Puzndeckue U XMMUUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbl U TUAPOKCHUIBI HATPUs U Kaius. [[puMeHeHne menouHbIX METalIoB
U UX COCIUHEHUN.

[[lenoyHo3eMenbHBIE METAJIBI MArHUM M KAJIbIUU: NTOJ0KeHUe B [lepuoauueckoil cucteMe xumuueckux anemeHtoB . 1. Menaeneesa, crpoeHue ux
aTOMOB, HaxOXJeHue B npupoae. Puznueckue U XUMUYECKUE CBOICTBA MarHUs M Kanblius. Bakueiue coenrHeHus: Kaabus (OKCUM, TUIAPOKCUI, COJIN).
JXécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUSI.

Amomunuii: nonoxenue B llepuoamueckoil cucreme xumudeckux sineMeHToB [[. . MenpneneeBa, cTpoeHue aroma, HaXOXIACHUE B IPUPOJIE.
dusnueckre 1 XMMUYECKHE CBOMCTBA AIFOMUHUSA. AMQOTEpPHBIE CBOMCTBA OKCUA M TUIPOKCUIA ATTFOMUHUSI.

XKenezo: nonoxenue B [lepuoanueckoil cucreme xummueckux 3neMeHToB /. 1. MenneneeBa, ctpoeHue aroma, HaxoxaeHue B npupojae. duznueckue u
XUMHUYECKUE CBOMCTBA XKeme3a. Okcuabl, Tuapokcu sl u comu xxenesa (1) u sxenesa (I11), ux coctas, CBOMCTBA U TOJIyYECHHE.

Xumuueckuii 3xcnepumenm:

O3HAKOMJIEHHE C oOpa3llaMM METaUIOB U CIUIaBOB, MX (PU3UYECKHMMH CBOWMCTBAMH, HM3YUYCHHE PE3YJIbTAaTOB KOPPO3UU METAUIOB (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEpUaIoB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJAa KaJbIMS M HATPUs C BOJAOHM (BO3MOXKHO HCIOJb30BAaHUE BHUAEOMATEPUATIOB),
HCCTIEZIOBAaHUE CBOMCTB JKECTKOM BOJIBI, TIpoOIlecca TOPEHUsS kKejae3a B KUCIOpoje (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPHUATIOB), MPU3HAKOB MPOTEKAHUS
KAueCTBEHHBIX PEaKIMi Ha HOHBI: MarHus, Kalblus, amtoMuHus, nuHka, sxene3a (II) u xemeza (III), menu (II), HaGmioneHwe W omucaHue MPOIECCOB
OKpalllMBaHUs IJIAMEHNU MOHAMU HATPUsl, KaJlus U KaJIbIHS (BO3MOKHO MCIIOIH30BAHUE BUACOMATEPUAJIOB), UCCIEOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCH 1A
AITIOMUHHUS U TUAPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTANIbHBIX 3aa4 10 Teme «BakHeillre MeTasibl U UX COEITUHEHUSI.

XuMHus U OKpY:KaloLas cpeaa

BemectBa 1 MaTtepuanbsl B MOBCEIHEBHOM KH3HU YelOBeKa. be3omacHoe MCIMONb30BaHKE BEUIECTB M XUMUYECKUX peakuuil B ObiTy. [lepBas momouisb
MPY XUMHYECKHUX OXKOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYXKaroliel cpeabl (MpeneibHas IOMyCTUMas KOHIeHTpamwus BemiectB, nanee — [IJIK). Pomp xumum B pemieHun
9KOJIOTUYECKHUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, MIOJTUMEPHBIC MAaTEPUATIBI).

Meostcnpeomemmnwie ceasu

Peanu3arusi MeXIpeIMETHBIX CBSI3e MPU M3YYCHHHU XUMHUU B 9 Kilacce OCYIIECTBIISETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX
TOHSTHH, TaK U MOHSITUH, SBIISIIOIIAXCS CUCTEMHBIMU IS OTJIETBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIH (DAaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIHN3, CHHTE3, KIacCU(PUKAIUs, IEPUOJUIHOCTh, HAOIIOIeHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBLIN 3D PEeKT, TEXHOJIOTUSI, MaTepPHAIIBI.



®uzuka: Marepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIMJ, W30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUNA 3apsij, MPOBOJAHHKH,
MOJTYIIPOBOTHUKH, JUAJIEKTPUKH, (DOTOIIIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, I'a3, paCTBOP, PACTBOPHUMOCTb, KPUCTATITUUECKas
pelérKa, CIuiaBbl, PU3NYECKUE BEIIMYMHBI, €IUHULIBI U3MEPEHUs, KOCMHUUECKOE MPOCTPAHCTBO, IIAHETHI, 3BE31b1, COJHIIE.

Bbuonorus: porocunTes, qpixanue, 6uochepa, IKOCUCTeMa, MUHEPAIbHbIE YI00OpEHUs, MUKPO3JIEMEHTBI, MAKpPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpacdus: atmocdepa, rugpocdepa, MUHEPAIIbl, TOPHBIE TOPO/IbL, OJIE3HBIE HCKOIIAEMbIE, TOILITUBO, BOAHBIEC PECYPCHI.



2. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE PE3yNIbTaThl OCBOCHUS IPOrpaMMbl OCHOBHOI'O OOLIEro oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHs XMMUHU B €IMHCTBE Y4eOHOH U
BOCIIUTATENIbHON JEATENbHOCTH B COOTBETCTBUM C TPAIMIMOHHBIMH POCCHUHCKUMH COIMOKYJIBTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
IPUHATHIMU B O0LIIECTBE IPABUIAMU M HOPMaMHU ITOBEJIEHUS U CLIOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMATIM3AMU 00yYarOIIUXCSL.

JImuHOCTHBIE PE3yABTATHI OTPAKAIOT TOTOBHOCTH OOYUYAIOMIMXCSI PYKOBOJCTBOBATHCSI CHCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAIMA M PACIIMPEHU e
OIIbITA IEATEILHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOT'O OTHOWIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAyYHOMY HAcClEAMIO, MOHMMaHMs 3HAYCHHUS XMMHUYECKOH HayKu B
KU3HH COBPEMEHHOTO 00IIeCTBa, CIOCOOHOCTH BIIQAEThH JOCTOBEPHOW MH(POPMALIUEH O MEPEIOBBIX JOCTHKEHHUAX U OTKPBITHSX MUPOBOW M OT€YECTBEHHOU
XMMHUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOicTBE MHUpa 1 OOLIECTBA;

2) rpaKAaHCKOT0 BOCTIMTAHMSA:

IPEJCTABICHNS O COLMAIBHBIX HOPMax M MPaBUJIAX MEXIMYHOCTHBIX OTHOIIEHUH B KOJJIEKTUBE, KOMMYHHUKAaTUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOU, Y4eOHOUCCIIEIOBATENILCKOM, TBOPYECKOH M JPYrUX BHIAX JAEATEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOH JEATENbHOCTH TIPH
BBIMIOJIHEHUM Y4YeOHBIX, T[103HABATEIbHBIX 33Ja4, BBIOJHEHUH XHMHYECKHX OSKCIEPUMEHTOB, CO3JAaHUU YYEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHIMAHHUIO ¥ B3aMMOITIOMOIIM B MPOIECCE ITOW yUeOHOH NesTeTbHOCTH, TOTOBHOCTH OIEHHBATH CBOE TOBEACHUE H MOCTYIKH CBOMX TOBApHUIIEH C
MO3UIIMK HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI TOCTYIKOB;

3) IEeHHOCTH HAYYHOTI'0 MO3HAHUS

MHUPOBO33PEHUYECKHE TPEJCTABICHUS] O BEIIECTBE M XHWMHYECKOM peakluu, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH U
COCTABIISIFONINE OCHOBY ISl TIOHUMAaHHWs CYIIHOCTH HAYYHOW KapTHHBI MHpPA, TPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS TPUPOJIEI,
B3aMMOCBSI35X YeJIOBEKa C MPUPOAHOM Cpesloi, O POJIM XMUMHUH B MMO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HAIPABICHHBIE Ha TOJYYEHHE HOBBIX 3HAHWH 10 XMMHH, HEOOXOIWUMBIE Il OOBSICHEHWs HAOIIOIAeMBIX MPOIECCOB U
SBJICHUM, TO3HABaTENIbHOW, MH(POPMALMOHHOM M YHUTATEIBCKOW KYJIBTYphl, B TOM YHCJE HAaBBIKOB CaMOCTOSTEIbHON paboThl C Y4eOHBIMH TEKCTaMH,
CTPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMH CPECTBAMU MHPOPMAITMOHHBIX TEXHOJIOTHH;

UHTEpEeC K OOYYEHHIO M TO03HaHHUIO, JIF0O03HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K €aMOOOpa30BaHHIO, MPOEKTHOM M HCCIEI0BaTENbCKON
JesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YPOBHS O0YUEHHUs B JalbHEUIIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 3/10POBbSI:

OCO3HAHME LIEHHOCTH XKU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKHM Ha 3J0POBBIA 00pa3 >KU3HU, OCO3HAHUE IMOCIEICTBUN H
HETIPUSATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aJIKOTOJISI, HAPKOTUKOB, KYPEHHsI), HEOOXOIUMOCTH COOJIIO/ICHUS MPaBHJI O0€30MaCHOCTH TIPH OOpaIleHnun ¢
XUMHAYECKHMH BEIIECTBAMHU B OBITY M peaibHON JKU3HU;



5) Tpy10BOro BOCIIMTAHUS

MHTEpEC K MPAKTUYECKOMY M3YUEHUIO Ipodeccrii U Tpya pa3inyHOro poja, YBaKEHHE K TPYy U pe3yiabTaraM TPYAOBOW AESATEILHOCTH, B TOM YUCIIE
Ha OCHOBE IPHMEHEHHs MPEJAMETHBIX 3HAHWH 110 XHMHH, OCO3HAHHBIH BHIOOp WHIMBHAYaJIbHONW TPAEKTOPUH TPOIOLKCHUS O0pa3soBaHUS C Yy4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIIEUTHON NpOo(ecCHOHAIbHON AEATEIbHOCTH U Pa3BUTHUS
HEOOXOIMMBIX YMEHHUH, TOTOBHOCTD aIallTHPOBATHCS B IIPOGECCHOHAIBHOM Cpee;

6) 9K0JIOrHYeCKOro BOCIUTAHHUS:

IKOJIOTMYECKH I[eJIeCO00pa3HOe OTHOIIICHHE K MPUPOJIE KaK HCTOYHHKY )KHU3HU Ha 3eMile, OCHOBE €€ CYIIeCTBOBaHHUS, TOHMMAHKHE [[CHHOCTH 370pPOBOTO
1 6e30MmacHOro 00pasa JKU3HH, OTBETCTBEHHOEC OTHOIICHUE K COOCTBEHHOMY (DM3MYECKOMY M TICHXHYECKOMY 30POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHHS
npaBuiI 0€30MAaCHOTO TIOBEAEHHS IIPH PaboTe ¢ BEMIECTBAMM, & TAK)KE B CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO U JKU3HHU JIFOIEH;

CIIOCOOHOCTH TIPUMEHATh 3HAHUS, MOJIydaeMble TMPU W3YYCHHHM XMMHH, JJIS PEHICHUs 3a]ad, CBS3aHHBIX C OKPY)KAIOUICH NMPHPOIHOW CPenoH, s
HOBBIIIEHHST YPOBHS DKOJIOTHUECKOM KYJIBTYPbI, OCO3HAHUS TJI00AIBLHOI0 XapakTepa SKOJOrHYECKUX MPOOJIEM U MyTel MX PEIICHHs MOCPEACTBOM METOI0B
XUMHH, S5KOJIOTHYCCKOT'O MBINIJICHUA, YMCHHA PYKOBOACTBOBATHCA UM B HO3HaBaTeHBHOI>i, KOMMyHPIKaTI/IBHOfI u COHI/IEUH)HOI\/JI IPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTampeaMETHBIX pe3yJlbTAaTOB BBIACIAIOT 3HAYUMbIE M (OPMHUPOBAHMS MHUPOBO33PEHHUs OOLIEHAY4YHbIE MOHATUS (3aKOH, TEOpHS,
NPUHIMI, TUIIO0TE3a, (PaKT, cucTemMa, MpoLecc, SKCIEPUMEHT U JPYToe.), KOTOPbIE UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETax U MO3BOJISIOT
Ha OCHOBE 3HaHMM W3 ATHX MpeaAMETOB (OPMUPOBATh MPEJCTABICHHE O IEJIOCTHOW HAaydyHOM KapTHMHE MHpa, U YHUBEpCAIbHbIE y4yeOHbIE AEHCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHBHBIE, PETyISTHBHBIE), KOTOpble 00ecneunBaloT (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSTEIbHOMY IUIAHMPOBAHUIO U
OCYILIECTBIICHHUIO Y4€OHOH 1eATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIE 1eliCTBHS

ba3oBble JJjornueckue aAeMcTBus:

YMGHI/ISI HUCITIOJIB30BAaTh HpI/IéMBI JIOTUYCCKOT'O MBIIIIJICHUA HpI/I OCBOCHHNU 3H3HPII71: paCKpLIBaTL CMBICJI XUMHYCCKHUX HOHS[TI/II\/II (BBI)IGJ'ISITB ux XapaKTepHHe
MpU3HAKY, YCTAHABIMBATh B3aUMOCBS3b C JAPYTUMHU TOHSTHUSMH), HCIONB30BaTh TMOHATUSA Ui OOBSCHEHUS OTIENbHBIX (DaKTOB W SIBJICHH, BHIOMpATh
OCHOBAaHUS " KpI/IT epI/m JJIA KJ'IaCCI/I(I)I/IKaHI/II/I XUMHUYCCKUX BCIIIECCTB U XUMHUUYCCKUX peaxunﬁ, yCT AHABJINBATb HpI/I'—II/IHHO-CJ'IeHCTBeHHI)Ie CBsA3H MG)K}Iy
O6’L€KTaMI/I I/ISYIICHI/IS[, CTpOI/ITB JIOTHYCCKHUC paccymneHHﬂ (I/IH)]YKTI/IBHI)IG, )IeJIyKTI/IBHBIe, 110 aHaJ'IOFI/II/I), JAcJIaTh BBIBOJAbI U 3aKJIFOYCHU S,

yYMEHHE MPUMEHSThH B TIPOIECCE TTO3HAHMS MOHATUSA (MIPEAMETHBIE U METApeIMETHbBIE), CAMBOJIUYECKIE (3HAKOBBIC) MOJCIH, UCIOIB3YEMbIC B X UMHUU,
Hp606paSOBI)IBaTI) IHI/IPOKO HpI/IMeHHeMBIe B XUMUHN MOJCIIbHBIC Hpe)ICTaBHeHI/ISI — XI/IMI/I‘—IGCKI/IfI 3HaAK (CI/IMBOJ’I SHCMCHTa), XUMHNYCCKasa q)opMyﬂa nu ypaBHeHHe
XI/IMI/I‘-IGCKOﬁ peaKLII/II/I — HpI/I peH_IGHI/II/I y‘-ICGHO-HOSHaBaTG.HBHBIX 3aga4dy, C y‘-IéTOM 9TUX MOICJIIBHBIX HpeIICTaBJIeHI/Iﬁ BBISABIIATE U XapaKTepI/IBOBaTI:
CYIIIECTBCHHBIC TPU3HAKA HM3y4aeMbIX OOBEKTOB — XHMHYECKHX BEIICCTB W XUMHUYECKUX PEaKIHH, BBIABISITH OONIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJICACTBCHHBIC CBsA3HU U HpOTI/IBOpe‘-II/ISI B I/IBYLIaeMI:IX Hpoueccax U SIBJICHUAX.



Ba3oBble uccienoBarejabcKue qeicTBUA .

YMEHHE HCIOJIh30BaTh MOCTABICHHBIC BOIPOCH B KA4€CTBE MHCTPYMEHTA IMO3HAHUS, a TAK)KE B KA4ECTBE OCHOBHI I (POPMUPOBAHUS THUIIOTE3BI 11O
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

MPUOOPETEHUE OMBITa O TUIAHUPOBAHHUIO, OPTraHU3AlMU ¥ IPOBEICHUIO YYEHUYECKHX HIKCIEPUMEHTOB, YMEHHE HaOJIOJaTh 3a XOIOM IIpoIecca,
CaMOCTOSATEIILHO MTPOTHO3UPOBATH €T0 pe3ybTar, GopMyIHpoBaTh 0OOOIIEHUS U BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEAOBAHUS, COCTABIATh
oT4€T O MpOAETaHHOH paborTe.

PabGora ¢ undopmanmeii:

YMEHHE BBIOMpATh, AHAIM3HPOBATh W HHTEPIPETUPOBATH WH(MOPMAIUIO PA3THYHBIX BUIOB W (OPM MpeACTaBICHUS, MOIYy4aeMyl H3 pPa3HBIX
HMCTOYHUKOB (HAy4HO-TIOMYJSpHAs JUTepaTypa XHUMHUYECKOTO COJAEp)KaHMs, CIpaBOYHbIE MMOcoOus, pecypchl HWHTepHeTa), KPUTHYECKH OIICHHBAThH
MIPOTUBOPECUYNBYIO H HEJOCTOBEPHYIO HHPOPMAITHUIO;

YMEHHE MPUMEHSTH Pa3InYHbIe METO/IbI U 3aIPOCHI IIPH MOUCKE U 0TOOpPE MHPOPMAIIMK U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JIsS BHITOTHEHUS
y4eOHBIX W TIO3HABATEIBHBIX 3a7a4 ONPEICIIEHHOTO THIIA, TPUOOPETEHHE OMNbITa B OOJACTH WCIIONB30BaHMUS HH(DOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, OBIAJCHHE KYyJIbTypOW aKTUBHOTO HCIOJB30BAaHUS PA3IUYHBIX MOUCKOBBIX CHUCTEM, CaMOCTOATEIHHO BBIOMPATh ONTUMAIBbHYIO (opmy
npeacTaBicHus WHGOpPMAMM W WLTIOCTPUPOBATH pelIacMble 3aJadd HECIOXKHBIMA CXEMaMH, AWarpaMMaMu, ApyruMua (opmamMu TpaduKd W UX
KOMOHWHALIMSIMU,

yMEHHE HCMOJb30BaTh W aHATU3MPOBATH B IpOIECCe yu4eOHON M MCCIEOBATEIIbCKON JEATENIbHOCTH WUH(POPMALMIO O BIUSHUU TMPOMBIILIIEHHOCTH,
CEJIbCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KArOUIEH IPUPOTHONU CPEBI.

KoMMmyHuKaTHBHBIC yHHBeEpcaIbHbIe Y4eOHbIC JCHCTBHUSA:

YMEHMs 3aJaBaTh BONpPOCHl (B XOAe aAuamora M (WIM) JIUCKYCCHM) IO CYIIECTBY OOCYXJIaeMoil TeMbl, (POpPMYIUpOBaTH CBOM MPEAJIOKEHUS
OTHOCHTEJIBHO BBIIIOJIHEHUS NIPEUIOKEHHON 3aaun;

YMEHHUSI IPEJICTaBISITh OJyYEeHHbIE PE3yJIbTaThl I03HABATENLHOM JAEATEIbHOCTU B YCTHBIX U MHCbMEHHBIX TEKCTaX; JAeNaTh MPE3EHTAIMIO PE3yIbTaTOB
BBINOJIHEHUS] XUMHUYECKOTO IKCIIEpUMEHTA (J1a00paTOPHOTO OIBITa, Ta00paTOPHOM pabOTHI IO HCCIETIOBAHNIO CBOMCTB BEILIECTB, YUEOHOTO NPOEKTA);

yMEHHsSI y4eOHOro COTPYAHMYECTBA CO CBEPCTHMKAMHU B COBMECTHOM TIO3HABaTENbHOM M HCCIEAOBATENbCKOM NEATEIBbHOCTH IMPH PpPEUICHUH
BO3HHUKAIOMIUX MpoOJeM Ha OCHOBE yuyéTa OOIIMX MHTEPECOB M COIJIACOBAHUS MNO3MLIMN (00CYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBbIE IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JIEUCTBUH, OIpe/ieJIeHHe KPUTEPUEB 10 OLIEHKE KayecTBa BBIITOJIHEHHOM pabOThI U APYyTHE).

PeryisiTuBHbIE YHHBepPCAJIbHbIE y4eOHbIE IeiiCTBUS:

YMEHHE CaMOCTOSTEIIBHO ONPEACIATh IEIH JeATSIbHOCTH, TUIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBATH U MPU HEOOXOJIMMOCTH KOPPEKTHPOBATH
CBOIO JICATEIBHOCTh, BHIOMpaTh HamOonee 3(PPEeKTUBHBIE CIOCOOBI pEIICHUS Y4YEOHBIX M MO3HABATENIBHBIX 3a/1ad, CAMOCTOSITEIBHO COCTaBISTH WU
KOPPEKTHPOBATh MPEIOKECHHBIH aJITOPUTM JICHCTBUH TIPH BBHITOJIHEHUH 3aJJaHUH ¢ YIETOM TIOJydeHUST HOBBIX 3HAHUH 00 M3ydaeMbIX 00bEKTax — BEIeCTBaX



U peaklUsiX, OLIEHUBATh COOTBETCTBUE IOJIYYEHHOTO PE3yJbTaTa 3asBJICHHOW 1I€JIM, YMEHHE HCIOJb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jlaracéMble B
YCJIOBUH 3aJJaHHI.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pPe3yNbTAaTOB IO OCBOCHMIO O0S3aTENBHOTO COJCPXKAHMSA, YCTAHOBJIEHHOTO JAaHHOW (eaepanbHONW pabodel MporpaMMoi,
BBIJICJIAIOT: OCBOCHHBIE OOYYalOIMMUCS Hay4HbI€ 3HAHHs, YMEHHMsS U CHOCOOBI AEHCTBHM, crenuduueckue Ui NpeIMeTHOH 00aacTH «XuUMHsS», BHUJbI
ACATCIIbBHOCTH 110 INIOJTYUYCHUIO HOBOT'O 3HAHHA, €0 MHTCPIPCTALIUU, HpeO6pa3OBaHI/IIO " MPUMCHCHUIO B PA3JIMYHBIX yT-Ie6HBIX 1 HOBBIX CUTyallUAX.

K koHIy 00y4enus B 8 kijiacce mpeMeTHBIEC PEe3yIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTD y O0YUYAIOIIMXCS YMEHH:

e  PAacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX MOHSTHH: aTOM, MOJIEKYJa, XMMHUYECKHH DJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOMHAS M HEOJHOPOIHAS), BAICHTHOCTh, OTHOCHTEIbHAS aTOMHAs M MOJICKYJSpHAs Macca, KOJMYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0Jsl XMMHYECKOTO JJIEMEHTa B COCIMHEHHH, MOJIIPHBI 00BEM, OKCHA, KHCIOTa, OCHOBAHHUE, COJIb, AIIEKTPOOTPHLATEIBHOCTh, CTETICHb
OKHCJICHHS, XUMUYECKasl PeaKius, KiacCu(UKaus peakuuii: peakuui COSANHEHHs, PEaKIIMU PA3JIOKEHUs, PEaKkIMy 3aMEeIICHHUs, peaKkiuu oOMeHa,
9K30- U DHJOTEPMUYECKHE pPEaKLUH, TEIIOBOH 3(dekT peakuuu, sapo aroma, 3IEKTPOHHBIM CIOH aroma, aTOMHas OpOMTalb, PaJUyC aToMa,
XUMHYECKas CBS3b, MOJISIPHAS M HEMOJISIpHAs KOBAJICHTHAs CBSI3b, HOHHAS CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBasi JI0JIsl BelecTBa (TIPOIIEHTHAS
KOHIIEHTpALUs) B PaCTBOPE;

e  WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMUYECKUX MMOHITHN M IPUMEHSTH 3TH IOHITHS TIPY OMTMCAHUHU BEIIECTB U UX MPEBPAICHHIA;

e HCHOJb30BATh XUMUYECKYIO CUMBOJIUKY JUIsS COCTaBJIEHUs ()OPMYIT BELIECTB U YPAaBHEHUH XUMHUYECKUX PEAKIIHA;

e ONpeAessITh BAJICHTHOCTh AaTOMOB DJEMEHTOB B OWHAPHBIX COEAMHEHHSX, CTEIEeHb OKUCICHHUS OJIIEMEHTOB B OWHApHBIX COCIMHEHUSX,
MPUHAJICKHOCTD BEIIECTB K ONpPEAeNEHHOMY KJlacCcy COeIMHEHHUH 1o (opMyiaM, BUI XMMUYECKOH CBSI3U (KOBAJIEHTHAsI U MIOHHAs) B HEOPTraHUY €CKUX
COCIMHEHUSIX;

e packpsiBath cMbIch [lepuonuueckoro 3akona J[. . MenaeneeBa: 1eMOHCTPUPOBATH MOHUMAHHUE MEPHOAMUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
JJIEMEHTOB OT HMX TOJOXeHus B [leproanmyeckoll cucremMe, 3aKOHOB COXPaHEHHSI MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
yUYeHHMs, 3aKOHa ABOTa/Ipo;

e OINHCHIBATH U XapaKTEPU30BaTh TAOIMYHYIO hopmy [leproandeckoit CHCTEeMBbI XUMHUECKUX JI€MEHTOB: pa3inyarh MOHITHS «TJIaBHas moarpymnma (A-
rpynna)» u «mobouyHas mnoarpymnmna (b-rpymma)», manble u OoiblIMe NEPUOABI, COOTHOCHUTH OOO3HAYEHMs, KOTOpble HMeEITCS B TabIuIe
«Ilepuonnyeckas cucrtema Xxumuueckux 3aemenToB /. V1. MenneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB
(coctaB u 3apsiy spa, 00IIee YUCIIO AIEKTPOHOB H PACIIPEICIIEHIE UX 10 SJIEKTPOHHBIM CIIOSIM);

e KiIaccu(uuUpoBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPraHHMUECKUE BEIIECTBA, XUMHUYECKHE PEeaKIMU (IO YUCIYy M COCTaBy YYACTBYIOIIMX B PEAKIMU
BEIIIECTB, 10 TETIOBOMY 3P HEKTy);



XapakTepu30BaTh (ONMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IMUYHBIX KJIACCOB, MOATBEP)KIas OMMCAHUE MPUMEPAMU MOJEKYJISAPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMHUECKUX PEAKIIH;

IIPOrHO3MPOBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX KayECTBEHHOI'O COCTaBa, BO3MOXKHOCTH IPOTEKAaHUS XUMHUYECKHX IPEBpAlllCHUN B
Pa3JINYHBIX YCIIOBHUSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAaccChl BELIECTB, MAaCCOBYIO JOJK XMMHYECKOIO IEMEHTa 1o (opMyse COCIAUHEHMs,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOJIUTH PACUYETHI 110 YPAaBHEHUIO XUMUYECKOU pEaKIuH;

IPUMEHSATh OCHOBHBIE OINEPALlUM MBICIUTEIbHON NEATEIbHOCTH — aHAJIU3 M CUHTE3, CpaBHEHHE, 0000IIeHUe, cUcTeMaTH3aluio, Kiaccu(uKaluio,
BBISIBJICHHE IIPUYMHHO-CJIEICTBEHHBIX CBS3€U — I U3YYEHHs CBOMCTB BELIECTB U XUMHYECKUX PEAKLUN, €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS —
Ha0JI01eHNe, U3MEPEHNE, MOJIEIMPOBAHUE, SKCIEPUMEHT (peasIbHbI U MBICICHHBII);

ClleZIoBaTh MpaBHUJIaM TOJH30BAHMS XHMHYECKOW MOCYIOW M J1a0OpaTOpHBIM OOOpPYJOBAaHMEM, a TAKXKe IpaBWIaM OOpaIIeHUs C BEIIECTBAMU B
COOTBETCTBUM C MHCTPYKLMSIMU IO BBIIOJHEHUIO J1a0OpPaTOPHBIX XMMUYECKHUX OIBITOB MO IOJIYYEHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoaa M KHUCIIOpOJa), MPUTOTOBIECHUIO PACTBOPOB C OINPENEIEHHON MacCOBOM J10JIell PACTBOPEHHOIO BELIECTBA, IUIAHUPOBATH U IPOBOAUTH
XMMHYECKHE SKCIIEPUMEHTHI 110 PACIO3HABaHUIO PACTBOPOB LIEJIOUEH U KUCIOT € MOMOUIbI0 UHAUKATOPOB (JIaKMYC, (DeHOI(PTAICHH, METUIOPAHK U

JPYTHE).

K xoHIy 00y4enus B 9 kiiacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JAOKHBI OTPakaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUMN:
PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUI JJIEMEHT, aTOM, MOJIEKYJIa, HOH, KaTHOH, aHUOH, IIPOCTOE BELIECTBO, CIOKHOE
BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATENIBHOCTh, CTEINEHb OKHCIICHUS, XMMHUYECKasl peaKlMs, XMMHUYECKas CBs3b, TEIJIOBOM 3((EeKT peaxiu,
MOJIb, MOJISIPHBIM 00BEM, pacTBOp, DIEKTPOJIUTHI, HEIIEKTPOIMUTHI, HIEKTPOJIUTHUECKAsT TUCCOLMALMS, pEaKlMM HMOHHOrOo OOMEHa, KaTajau3arop,
XMMHUYECKOE paBHOBecHEe, oOpaTHMble M HeoOpaTHMble PEAKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PpEAKLHUH, OKUCIHUTEIb, BOCCTAaHOBHUTEID,
OKHCJICHHE U BOCCTAHOBJICHHE, aJJIOTPONHs, aM()OTEPHOCTb, XUMHUECKasl CBSA3b (KOBAJIEHTHAs, MOHHAS, METANINUECKas ), KpUCTaJUIMYecKasi peleTka,
KOppPO3Hs METAJIOB, CIUIABBI, CKOPOCTh XUMHUYECKOM peaKIuy, NpeaeiabHo qonycrumas konueHnTpanus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX NOHATUN U IPUMEHATH 3TU MOHATHSI IPH ONMCAHUM BELIECTB U UX NPEBPAILCHUN;
MCIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JIJISl COCTaBJICHMsI (POPMYJI BEIIECTB U YPaBHEHUI XUMUYECKUX PEaKLIUil;

ONpPEAEIATh BAJIEHTHOCTh M CTENEHb OKUCICHHS XMMHUYECKHX JJIEMEHTOB B COEIUHEHUSX PA3JIMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEILIECTB K
omnpenenEHHOMY KJIacCy COeAuHEeHuW 1o (opmysiaaM, BHUJ XUMHYECKOW CBsI3W (KOBAJIGHTHAs, HMOHHAS, METAJUIMYECKas) B HEOPTaHHMUYECKHX
COEIMHEHUSX, 3apsA] MOHA MO0 XUMHYECKOH (popmyre, XapakTep cpeibl B BOJHBIX pacTBOpax HEOPraHMYECKHX COEIMHEHUH, THI KPUCTAIMYECKOU
PEIIETKH KOHKPETHOTO BELIECTBA,

packpbiBaTh cMbici [lepuonnyeckoro 3akona [I. V1. MenneneeBa u 1eMOHCTpUPOBATh €ro MOHUMaHUE: OMUCHIBATH M XapaKTEpHU30BaTh TaOIMUHYIO
¢dopmy Ilepuonmueckoil cucTeMbl XMMUYECKUX 3JIEMEHTOB: pa3ivyaTh MOHATHUS «IJIaBHas moirpymnmna (A-rpymnma)» u «mobounas noxrpymnmna (b-
IpyIIa)», Majble U OONbIINE NEPUOJIbl, COOTHOCUTh 0003HAUEHMSI, KOTOPbIE UMEIOTCS B IEPUOJMUECKON TaOIMIle, C YUCIOBBIMU XapaKTePUCTUKAMU
CTPOCHHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsija sapa, oOlee YHCIO SJIEKTPOHOB U PACHpENeNieHHE UX IO 3JIEKTPOHHBIM CIIOSIM),



OOBSICHATB O0IME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB M UX COEIMHEHUH B IpeieaxX MaJlblX MEPHO/I0B U INIaBHBIX MOArPYII C Y4ETOM
CTPOEHMS UX aTOMOB;

KJaccu(uIUpoBaTh XUMHUYECKUE JIEMEHTBHI, HEOPraHUYECKHE BEIECTBA, XUMHUYECKHE PeaklUuu (IO YUCIy M COCTaBY YYaCTBYIOIIUX B PEAKLUU
BEIIECTB, 110 TEIUIOBOMY 3((eKTy, M0 N3MEHEHHIO CTENICHEH OKUCICHUS XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATE) OOIIME U CHEHM(PUUECKIE XUMUYECKHUE CBOMCTBA POCTHIX U CIOXKHBIX BELIECTB, TOATBEPXkAas ONMCAHUE IPUMEPAMU
MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOLIUX XUMMHUUECKHUX PEaKIIMA;

COCTABJIATh YPABHEHUS 3JIEKTPOJUTHUYECKON JMCCOLUAIMM KUCJIOT, LIeJoYed M cosied, MOJIHbIe M COKpaUIEHHbIE ypaBHEHMs pPEaKLUHd HOHHOI'O
oOMeHa, ypaBHEHUS peaKIuii, MOITBEPKAAIONINX CYIIECTBOBAHNE T€HETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIil TOCPEICTBOM COCTaBICHUS 3JICKTPOHHOI0 OanaHca 3TUX peakluii;
IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3SMOKHOCTH IPOTEKAHUSI XUMUYECKUX MPEBPAILEHUI B Pa3IUUYHbIX YCIOBUSIX;
BBIUUCIIATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAacchl BELIECTB, MAacCOBYIO JOJI0 XMMHYECKOrO 3JIeMEHTa Mo (opMyje COeAMHEHUs,
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE, IPOBOJUTh PACUETHI IO YPABHEHUIO XUMUUECKON PEaKIINH;

coOyroaTh MpaBWila IOJB30BAaHMSI XMMHUYECKOM IMOCYAOH W J1a00opaTOpHBIM OOOpYAOBaHMEM, a TakXKe IpaBuiIa OOpallleHUs C BEIIeCTBaMH B
COOTBETCTBHHM C HMHCTPYKIHMSIMH I10 BBIIOJHEHUIO JTa0OpPAaTOPHBIX XMMHUYECKHUX OIBITOB 1O MOJYYEHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMuaKa ¥ yrieKucioro rasa);

MIPOBOAUTH PEAKIUH, MOATBEPKIAIONINE KAUECTBEHHbIN COCTaB Pa3IMYHbBIX BEIECTB: PaclO3HABaTh OIBITHBIM MYTEM XJIOPHUA-, OpOMUA-, MOIUA-,
kapOoHat-, ¢ocdaT-, cunMkar-, cyibdar-, TUAPOKCUI-UOHBI, KaTHOHbl aMMOHHUS M HOHBI M3Y4YEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBopax HEOPraHUYECKUX BEIIECTB;

NPUMEHSATh OCHOBHBIE ONEpallMd MBICIUTENbHOM JeATeNTbHOCTH — aHaJIW3 M CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTH3alliio, BbISBICHHUE
MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JUISI M3YYEHHs CBOWCTB BEIIECTB M XMMHMUYECKHUX PEAKIHil, €CTeCTBEHHO-HAy4YHbIE€ METO/bl IO3HAHUS —
Ha0JI0IeHNe, U3MEPEHNE, MOIETMPOBAHNE, SKCIIEPUMEHT (PEalbHbIM U MBICIICHHBIH ).



3. TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne o/ HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI

Paznen 1.HepBOl-[a‘-la.]'lbHI)IeXI/IMI/I'leCKHeHOHHTI/Iﬂ
Xumusa — Ba)kHas 00J1aCTb €CTECTBO3HAHMS U

KoaunuecTBO 4acoB

JaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
pecypcsl

11 . 5 https://m.edsoo.ru/A3R9T4T6X
MPAKTUIECKOH JCITeITLHOCTH YeJIOBeKa
1.2 BemectBa u XuMuyecKue peakiuu 15 https://m.edsoo.ru/JOM9V8V8D
Wroro mo pazneny 20
Paznen 2.BakHeliime nmpeacTaBUTE M HEOPraHUYeCKUX BeleCTB
2.1 Boznyx. Kucnopoa. [Touarue 06 okcumax 6 https://m.edsoo.ru/Q5A8K5W8Y
2.2 Bonopon. [lonsiTie o KUCIOTax v COMsIX 8 https://m.edsoo.ru/C4H8K6TSE
2.3 Bona. PactBopsl. [ToHsTHE 00 OCHOBaHUSX 5 https://m.edsoo.ru/F1X701B0Q
2.4 OCHOBHBIE KJIACChl HEOPTAHUYECKUX COSTUHEHUN 11 https://m.edsoo.ru/L3F4R7GOT
Wroro mo pazueny 30

Pa3nen 3.I1lepnoauyeckuii 3axoH u llepnoanyeckas cucrema Xum
OKHCINTEBHO-BOCCTAHOBUTE/IbHBIC PeAKIIUH

uyeckux iemenToB /. U. MenaeneeBa. Ctpoenue atomoB. XuMHYeCKasi CBA3b.

[Tepnoanueckuii 3axoH u [lepnoanueckas cucrema

3.1 xumudeckux siaeMenToB JI. . Menpeneena. 7 https://m.edsoo.ru/C911K8POM
Crpoenue atoma
32 Xumudeckas cBa3b. OKHUCIUTEIbHO- 8 httos://m.eds0o.ru/WSCOT2E7K
BOCCTAaHOBUTENBHBIE PEaAKIIUU
Hroro no paszneny 15
PeszepBHoe Bpemst 3 https://m.edsoo.ru/A3F7K3G1G
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

Ne
HaunmenoBaHue pa3ie/ioB U TeM IPOrpaMMBbI JJieKTpOHHBIE (HU(PPOBBIE) 00pa3oBaTeIbHbIE
n/n pas pPorp KoumnuecTBo 4acos P (wipp ) oop
pecypcsbl
Pa3nes 1.BemecTBo U XuMH4YecKHe peakiuu
[ToBTOpeHue u yrnyOieHne 3HaHU OCHOBHBIX Pa3iesioB
11 b Yy pasi 5 https://m.edsoo.ru/GO9M5W9J3T
Kypca 8 kiacca
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKIINI 4 https://m.edsoo.ru/R379Q6G4G
DIEKTPOTUTHYECKAs TUCCOIMANNsA. XUMUYECKHE PEaKIIuU
1.3 P A Hat peartt 8 https://m.edsoo.ru/D5R5V404A
B pacTBOpax
u 17
TOTO 1O pa3AeIy
Pa3nes 2.HemeTanibl 1 UX cOeINHEHUSI
OO11ast XxapakTepUCTHKA XUMHUECKUX 31eMeHTOB VIIA-
2.1 t P P 4 https://m.edsoo.ru/FOW1NIF5V
rpynnsl. ['ajgoreHsl
OO61mas xapakTepuCcTHKa XUMUYECKHUX J1eMeHTOB VIA-
2.2 B p p . 6 https://m.edsoo.ru/S7L7M9L7S
rpynnsl. Cepa u e€ coeJuHeHUs
OO01mas XxapakTepuCTHKa XUMUYECKUX AIeMEeHTOB VA-
2.3 Hl P P 7 https://m.edsoo.ru/A6Y9S6H4U
rpynnsl. A30T, Gpochop U UX COeTUHEHUS
OO0m1ast XxapaKTepUCTHKA XUMHUECKUX J1eMeHTOB |V A-
2.4 B p p N 8 https://m.edsoo.ru/Q2W5H2K5Y
rpynnbl. YTIepoa U KpEMHUHM U UX COSAMHEHUS
25

Hroro no pazneny

Pa3zgen 3. MeTa/sibl M HX COeTUHEHU S

3.1 OO011KMe CBOMCTBA METAJLIIOB 4 https://m.edsoo.ru/C1C6H6T2M
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3.2 ‘ Baxkneime Metayuipl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/C1C6H6T2M
Wroro no pazaeny 20
Pa3nea 4. Xumust 1 okpyxkamias cpeaa

4.1 ‘ BeniectBa 1 maTepuaibl B AKHU3HU YEIOBEKa 3 https://m.edsoo.ru/Z358T1Q8K
Uroro no pazneny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/N2U7H3F8A
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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4. TIPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMS OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBI

8 KJIACC
Koa nposepsiemoro . .
pesyBTATA IIpoBepsiemble NpeIMeTHbIE pPe3y/IbTaThl OCBOCHHSI OCHOBHOI 00pa30BaTe/bHOM MNPOrpPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
1 1o Teme: «llepBoHavganbHBIE XUMHIECKUE TIOHSTHD)

PacKpBIBaTh CMBICII OCHOBHBIX XMMHYECKUX TOHSTHI: aTOM, MOJIEKYJIa, XUMHUCCKHH 3JIEMEHT, IPOCTOE BEIECTBO, CIOKHOE BEIECTBO,
cMech (OmHOpOIHAs W HEOJHOPOIHAs), BAICHTHOCTh, OTHOCHTEIbHAs aTOMHAas M MOJIEKYJIApHAs Macca, KOJIHYECTBO BEIIECTBA, MOJIb,

11 MOJISIpHasi Macca, MaccoBas IO XUMHMYECKOTO 3JEMEHTAa B COCIMHEHHM, MOJIIPHBIM 00BEM, XMMUYECKas peakiys, KIacCU(PUKAILUI
peakuuii: peakMyu COEIWHEHUS, PEaKIUU PA3TOKEHUs, PeaKkMM 3aMEICHUs, peakIuu OoOMEeHa, 9K30- U PHJOTEPMHUCCKHE PEaKIUH,
TETI0BOH 3P deKT peakiym, pacTBOp, MaccoBast HOJsI BelecTBa (MPOIEHTHAsE KOHIIEHTPAIHS) B PaCTBOPE

1.2 WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECCKUX MOHSATHH ¥ MPUMEHSTh 3TH NOHSATHS IPH ONMCAHUU BELIECTB U UX MPEBpaIieHUN

1.3 HCTIONF30BATh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (DOPMYJI BEIIECTB M YPAaBHEHHH XUMUYECKHUX PEAKIHI

1.4 PACKpBIBATh CMBICII 3aKOHOB COXPAHEHHsI MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOI'O YUEHUS, 3aKOHa ABOTapo

1.5 OIIPEAENATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COSTUHCHUSIX

1.6 KJIacCU(HUINPOBATH XUMHUIECKHE PEAKIIUH (110 YHCITY M COCTaBY YYAaCTBYIOIINX B PEAKIMH BEIIECTB, 110 TEIJIOBOMY (D hEKTY)

1.7 BBIYHCIISITh OTHOCHTEIGHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MacChl BEIIECTB

1.8 BBIUHCIISITH MACCOBYIO JTOTIO XMMUYECKOT0 3JIEMEHTA IO (hopMyJsie COSTUHEHMS,

1.9 BBIYHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

110 NPUMEHATh €CTeCTBEHHOHAYYHBIC METOJBl IIO3HAaHWS — HaONIOJCHME, W3MEpeHHe, MOJAENMPOBAHWE, OSKCIIEPUMEHT (peanbHBI |
MBICIICHHBIH )

2 Ilo Teme: «BaxuHelmue NpeACcTaBUTENN HEOPTAHNYECKUX BEIIECTB)

2.1 PAacKpbIBAaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSTHIA: OKCHJ, KUCIIOTa, OCHOBaHHUE, COJIb

2.2 OITpeAENIATh NPHHAUIEKHOCTD BENIECTB K ONpeIeIEHHOMY KJIacCy COeAMHEeHUH 1o Gopmynam

2.3 KJIacCH(HINPOBATH HEOPTaHIMUECKHE BEIECTBA

24 XapaKTepU30BaTh (OHHCBIP&TB) o0IIre XMMHYECKHEe CBOMCTBA BELIECTB PA3IMYHBIX KIACCOB, MOATBEPas OMMCAHUE MpUMepamu
MOJIEKYJIIPHBIX YPABHEHUI COOTBETCTBYIOMINX XUMUYECKHX PEAKIIHH

25 l'IpOFHO?)I/IpOBEITL CBOMCTBA BCHICCTB B 3aBUCHUMOCTH OT HUX Ka4YCCTBCHHOI'O COCTaBa, BO3MOXHOCTU TIIPOTCKAHUA XUMHUYCCKUX
NpEeBpaNIeHUH B Pa3JIMYHBIX YCIOBHAX
CIIEZIOBaTh TPAaBWJIAM IIOJB30BAHMS XUMHUYECKOH TOCYHOM M J1ab0paTOpHBIM OOOpYIOBAaHHEM, a TAaKXkKe IpaBWiIaM OOpamieHust ¢
BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKLMSIMH II0 BBINOJHEHHIO JTA0OPATOPHBIX XMMHUYECKHUX OIBITOB MO TIOJYYEHHIO W COOMpAHHUIO

2.6 ra3o00pa3HbIX BEILECTB (BOAOpPOJA U KHUCIOPOJA), MPUTOTOBIEHUIO PACTBOPOB C OMpPEJENEHHONH MaccoBOM Jonel pacTBOPEHHOrO
BEILIECTBA, IUIAHUPOBATh M NPOBOAUTH XMMHUYECKHE 3KCIHEPHMEHTH MO PACHO3HABAHMIO PACTBOPOB INENOYEH M KUCIOT C MOMOIIBIO
WHIMKATOPOB (JTaKMyc, peHoTanenH, METUIOPAHXK U APYTHE)




Koa nposepsiemoro . .
- IIpoBepsieMmble IpeqMeTHBbIE pPe3yJbTAThI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOIO 001Lero 00pa3oBaHus
2.7 MIPOBOJIUTH Pacu&Thl O YPAaBHEHUIO XUMHUYECKON peaKkIuu
3 [To Tteme: «Ilepmommueckuii 3akon u Ilepmommyeckass cucrema xumudeckux snemeHToB [[. . MenzaeneeBa. CtpoeHue aToOMOB.
Xumuueckas cBs3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKITHID)
PacKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSATHH: SIPO aToMa, JIIEKTPOHHBIA CJIOH aTroMa, aTOMHas OpOHTaib, pajnyc aroma,
3.1 XUMHUECKas CBA3b, MOJIAPHAs U HEMOoJIApHasi KOBaJIEHTHAs CBSI3b, 3JIEKTPOOTPULIATEIbHOCTh, HOHHAS CBA3b, MOH, KATHOH, aHUOH, CTEIICHb
OKHCJICHUS
3.2 KJIaCCU(DHIIMPOBATH XUMHUECKUE IJIEMEHTBI
33 ONHCHIBATh U XapaKTEePH30BaTh TaONMU4YHYIO Gopmy llepnonndeckoil cUCTEMBl XUMHYECKUX AJIEMEHTOB: Pa3lIMdaTh MOHSATHS «TJIaBHAS
nonrpymnmna (Arpynmna)» u «nobdounast noarpynna (brpymmna)y, «manbie» u «O0JbIIHE» MePUOIbI
34 packpbiBaTh cMblici Ilepuoauueckoro 3akoHa .M. MenzaeneeBa: 1eMOHCTPUPOBATh MOHUMAHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XMUMHYECKHX DJIEMEHTOB OT MX MoJ0xeHus B Ilepuonudeckoit cucteme
COOTHOCUTH 00O3HAuUCHMs, KOTOpBIe MMeEIoTcs B Tadmune «llepmommdeckas cuctemMa XuMHYecKHx sneMeHToB [I.M. MennmemeeBa» c
35 YHCIIOBBIMM XapaKTEPUCTUKaMU CTPOCHUS aTOMOB XHMHUYECKHX 3JEMEHTOB (COCTaB W 3apsal sapa, oOlee YUCIO D3JIEKTPOHOB
W pacrnpe/ielieHHe UX 0 SJIEKTPOHHBIM CII0SM)
3.6 OTIPEIEIISATh CTETICHb OKHCICHUS DJIEMEHTOB B OMHAPHBIX COSTMHEHUSIX
3.7 ONpeAETATh BUJ] XUMHUYECKON CBS3M (KOBAJICHTHAS U MIOHHAsI) B HEOPTaHUYECKUX COCTUHEHUAX
9 KUIACC
Kon nposepsiemoro . .
pesymbTaTa IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATHI OCBOCHHMSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHust
1 ITo Teme: «BemiecTBo 1 XUMUYECKasl PEAKIUS)
PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUI: PacTBOP, ANEKTPOIHUTHI, HEINEKTPOIUTHI, HIEKTPOIUTHYECKAs AUCCOLMALUS, PEaKLUU
11 HOHHOTO 0OOMEHa, KaTaJln3aTop, XMMIHIECKOe PaBHOBECHE, 0OpaTUMbIC 1 HEOOpaTHMbIE PEaKIHi, OKHCIUTEIIFHOBOCCTAHOBUTEIFHEIC PEaKIIHH,
OKHUCIIUTENlb, BOCCTAHOBHTENb, OKHUCJICHHWE W BOCCTAHOBJICHHE, AJUIOTPOIUS, aM(pOTEPHOCTh, XUMHYECKas CBs3b (KOBaJCHTHAs, WOHHAs,
METAJUIMYECKas ), KPUCTAUTUYECKask PenéTKa, CIUIaBbl, CKOPOCTh XMMHUYECKON peaKIuu
1.2 WUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHATUH U IPUMEHSATh 3TU MOHATHS [TPHU OMMCAHUM BELECTB U UX MPEBpaleHUHA
13 COCTaBJISITh YPABHEHUS DJIEKTPOJMTUYECKON TUCCOIMAIMM KUCIIOT, IIEeTouel U COJIeH, MOIHbIE U COKpAIIEHHbIE YPaBHEHUS! peaklIni HOHHOTO
oOMeHa
1.4 PAacKpBIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTENIBHBIX PEaKIUil MOCPEACTBOM COCTABIICHHSI QJIEKTPOHHOTO DallaHCa dTUX peaKInit
1.5 MPOBOJIUTH PacuEThl O YPABHEHUIO XUMUUYECKON peaKkluu
2 ITo Temam: «HemeTaiuisl 1 X coeUHEHUS» U «MeTaIbl 1 UX COSTUHEHUI»
2.1 XapakTepu30BaTh (OMHCHIBATH) OONIME WM CHENU(PHICCKUE XMMUYECKUE CBOMCTBA MPOCTHIX M CIIOKHBIX BEHICCTB, MOATBEPIKAAs OMHMCAHHE




Kon nposepsiemoro

IIpoBepsieMble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTe/bHON MPOrpaMMbl OCHOBHOI'0 001Iero 00pa3oBaHus

pe3yJjbTarTa
IpUMepaMy MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOIINX XMMHUYECKUX PeaKIui
2.2 COCTaBJISITh YPAaBHEHUsI pEaKIUii, HOATBEPKIAIONINX CYILIECTBOBAHUE T€HETHUECKOM CBA3M MKy BEIIECTBAMU Pa3IMUHBIX KJIACCOB
23 MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHUS, BOSMOXXKHOCTH MPOTEKAHMS XMMHUYECKHX MPEBPALCHHHA B Pa3IHYHBIX
YCIIOBUSIX
CIIEZIOBATh IMPaBUIIaM TOJNB30BAHMS XUMHUUECKON TOCYHOH U abopaTopHBIM 000pYIOBaHUEM, a TAKXKE MPABIIaM OOpAIIECHHs C BEIICCTBAMU
2.4 B COOTBETCTBUHU C MHCTPYKLHUSAMH IO BBHITOTHEHUIO TAOOPATOPHBIX XUMUYECKUX OIBITOB TIO MOJyYEHHIO U COOMPaHHIO Ta3000pa3HbBIX BEILIECTB
(aMMMaKa M YrieKucioro rasa)
MPOBOAMTE PEAKIINH, TOATBEPKAAOIINE KaUeCTBEHHBIM COCTAB Pa3IMUHBIX BEIIECTB: PACIO3HABATD OIBITHBIM ITyTEM XIJIOPHI-, OPOMUI, HOIWU,
2.5 kapOoHar, ¢pocdar, cunukat, cyabpaT, THAPOKCUINOHBI, KATHOHBI AMMOHHS, HOHBI U3yYEHHBIX METAJJIOB, IPUCYTCTBYIOLINE B BOJHBIX PACTBO-
pax HEOPraHUYECKHUX BELIECTB
3 ITo Teme: «XuMUs U OKpYy’KaroUias cpenay
3.1 pacKpbIBaTh CMbICI OCHOBHBIX XumMuueckux noustuii: IIJIK Benectsa; koppo3us METAIUIOB
IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIHHON AESTETHHOCTH — aHANN3 W CHHTE3, CpaBHEHHE, 00OOIICHNE, CHCTEMATU3AINIO, BEISIBIICHUE
3.2 MPUYMHHO-CIIEICTBEHHBIX CBS3CH — JUISI M3YUYEHUS] CBOMCTB BEIIECTB U XMMUYECKHX PEaKIWi; eCTeCTBEHHOHAYYHbIE METO/bI MO3HAHUS — Ha-

OIoIeHue, N3MEpEeHne, MOACIHPOBAHNE, SKCIEPIUMEHT (peallbHBII U MBICIICHHBIN)




5. NPOBEPSAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 ITepBOoHaYaIbHBIE XUMUYECKHE TOHSATHUS
11 IIpeamer xumun. Posib XMMUM B KU3HM YEIOBEKA. XMMHU B cCUCTeMe HayK. Tena u Benjectsa. @U3HUECKUE CBOMCTBA BELIECTB. ArperaTHoe
COCTOSIHUE BEILIECTB
1.2 IToHsiTHE O MeTO/1aX O3HAHUs B XUMHUH. YucTble BeniectBa 1 cMecH. CriocoObl pa3iesieHus cMecel
13 ATOMBI W MOJEKYJbl. XHUMHUYECKHE 3yIeMEHThl. CHUMBOJIBI XMMHMUYECKHUX 3JIeMEHTOB. lIpocTble W cioXHBIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUECHHE
14 Xumnueckas popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH MOCTOSHCTBA cocTaBa BemecTB. OTHOCHTEIbHAS aTOMHAs
' macca. OTHOCHUTEIbHAs! MOJIEKYJIsIpHas Macca. MaccoBast 10JI1 XMMHUYECKOTO JJIEMEHTA B COCMHEHUH
15 KomngectBo BenecTtBa. Monbs. MossipHas macca. B3auMOCBsA3b KOJIMYECTBA, MACCHl U YMCIIA CTPYKTYPHBIX €IMHMII BenecTBa. Pacuérel mo
dbopMynaM XMMUYECKHX COEIMHEHHH
16 du3nyecKkue 1 XUMUYECKHUE SIBICHHs. XUMUYECKas peakus U €€ IPU3HAKU. 3aKOH COXPAHEHUS MacChl BEUIECTB. XUMUYECKUE YPABHEHUS.
Knaccudukanus XuMHUUeCKUX peakliui (COeMHEHNs], Pa3I0KEeHHs], 3aMEIIeHUs, OOMeHa)
XUMHUECKUH HKCHEPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCyIOoH, ¢ MpaBuiaMH paboThl B jJabopaTopuu U NpUEMaMu OOpalleHus ¢
1abopaTOPHBIM O0OpPYJAOBaHUEM, HM3YUEHHE W OINHUCAHHE (U3UYECKUX CBOMCTB OOpPA3I[OB HEOPTaHMYECKUX BEIIECTB, HAOIIOJACHUE
¢u3nyeckux (IJIaBJI€HUE BOCKA, TasHHUE JIbJla, PACTUPAHUE caxapa B CTYINKe, KUIEHWE M KOHJEHCALlUs BOJbl) U XUMHUYECKUX (TOpeHue
CBEYM, NPOKAJMBAHUE METHOW IPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KHUCJIOTOM) SBIEHMH, HAOJIIOJEHHE U OINUCAHUE IPU3HAKOB
1.7 NPOTEKaHUS XUMHUECKUX peakiuil (pa3iokeHue caxapa, B3auMOACHCTBUE CEPHON KUCIOTHI C XJIOPUIOM OapHs, pa3oxKeHne THIpOKCcUuIa
meau(Il) mpu HarpeBanuu, B3auMojeiCcTBUE kene3a ¢ pactBopoMm coym meau(Il), mzydenue cnocoOoB pasneneHus cMeceil (C TOMOIIbI0
MarHuTa, (WIbTPOBAaHHE, BBIAPUBAHUE, AUCTWILIALMS, XpomaTorpadus), MpOBEIEHHE OUYUCTKH IOBApPEHHOW COJIM, HaOMI0IeHUe Hu
ONMCAHUE PE3yJbTAaTOB TMPOBEACHMS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3JlaHUE MoOJIeJe MOJeKy
(I1apocTepIKHEBBIX )
2 BaxHelmne nmpeacTaBuTeN HEOPraHMYECKUX BEIIECTB
Boznyx — cmech razoB. CoctaB Bozayxa. Kucnopon — aneMeHT u npocToe BemecTBo. Haxoxaenue kucnopoja B npupojie, hpusndeckue u
2.1 XUMHUYecKHe cBoiicTBa (peakuuu ropenus). Oxcuzapl. [Ipumenenue kucinopona. CrocoObl MoNydyeHHs KHCIopoja B J1abopaTopuu U
IpoMbIIIIEHHOCTH. KpyroBopot kucnoposa B npupoje. O30H — asioTponHast MoIuuKays KUcIopoaa
2.2 TennoBoil 3¢hekT XMMUUeCKoi peakiy, TEPMOXUMUYECKHE YpaBHEHHsI, 9K30- U SHJIOTEPMUYECKHE peakinu. TOMIMBO: yrojib U METaH.




Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

3arpsi3HeHue Bo3AyXa, yCHIIEHUE MapHUKOBOTO 3 dekTa, pa3pynieHrne 030HOBOTO CII0s

2.3

Bomopon — anemeHT u npoctoe BemiecTBo. Haxokaenue Bomopoaa B pupojie, (PM3NIecKue U XUMHUYECKHE CBOMCTBA, TPUMEHEHHUE, CIIOCOOBI
noyiydeHus. Kuciaotel u conu

2.4

Mounsipablii 00bEM razoB. PacuéTel 10 XUMHUYECKUM YpaBHEHHSIM

2.5

®dusnueckue cBorcTBa BoAbl. Boma kak pactBopureins. PacTBopbl. HackleHHbIE M HEHACBIIIEHHBIE pacTBOPBL. PaCTBOPUMOCTH BELIECTB B
BoZie. MaccoBas 10J1s BEIECTBA B pacTBope. XMMHUECKHE cBoKcTBa BoAbl. OcHOBaHuA. Poib pacTBOPOB B IPUPOJE U B JKU3HU YEIOBEKA.
KpyroBopot Bozbl B ipupo/ie. 3arpsi3HeHHe NPUPOAHbIX BoA. OXpaHa U OYMCTKA PUPOJHBIX BOJ

2.6

Knaccudukanus nHeopranuueckux coenuHeHuit. Oxcunapl. Krmaccudukamnuss oxcuaoB: coneoOpasyronie (OCHOBHbBIE, KHCIOTHBIE,
amdoTepHbIe) U HecoeoOpasyrone. Homenknarypa okcuaoB. GU3NYECKUE M XUMUIECKIE CBOHCTBA OKCHJIOB. [loydeHre OKCHIIOB

2.7

OcnoBanus. Kiaccuduxanus ocHoBaHMiA: MENOUN U HEpacTBOpUMBbIe OcHOBaHMsI. HoMeHkaTypa ocHOBaHMNH. PU3HMUECKUEe U XUMUYECKHE
CBOMCTBA OCHOBaHUM. [losrydenne ocHOBaHM

2.8

Kucnotel. Knaccudpukanus kucinor. Homenknatypa kucior. @u3ndeckiue U XMMHYECKHE CBOWCTBA KHCIOT. Ps aKTHBHOCTH METa/LIOB
H.H. bekerosa. [lonydenue kucnor

2.9

Conu. Homenknarypa coneil. @u3nueckrue U XuMu4yeckue cBoiictsa conel. [lonyuenue coneit

2.10

I'eneTnyeckas CBA3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX COEeIUHEHUI

2.11

XUMHUECKUH HSKCHEPUMEHT: KaueCTBEHHOE ONpeJeNieHHE COAEp)KaHUs KHUCIOpo/a B BO3JyXe, IMOIy4YeHue, coOupaHue, paclio3HaBaHue U
U3Y4YE€HHE CBOWCTB KHUCJIOPOJa, HAOIOJEHUE B3aHUMOJCIHCTBHUS BELIECTB C KHCIOPOAOM M YCJIOBHS BO3HHUKHOBEHHUS M MPEKpAIICHUS
ropeHus (moxapa), 0O3HaKOMJIEHHE ¢ 0Opa3laMH OKCHIOB U OIMCaHHE UX CBOICTB, MOJy4YeHUE, COOMpaHHEe, PACIO3HABAHUE U U3YUYEHUE
CBOMCTB Bomopoaa (ropeHue), B3aumojeWcTBue Bojopoaa ¢ okcupom Meau(Il) (Bo3mMoxHO wHcmonb30BaHHE BHUIAEOMATEPUATIOB),
HaOroieHne o0pasloB BELIECTB KOJMYECTBOM | MOJb, MCCleOBaHHE OCOOEHHOCTEH pacTBOPEHMs BEIECTB C Pa3IMYHOM pacTBOpPHU-
MOCTBIO, PUTOTOBJIEHHE PACTBOPOB C OMNPEIEIEHHON MACCOBOM JI0JIEH pacTBOPEHHOIO BEIIECTBA, B3aUMOIEHCTBUE BOJABI C METANIAMU
(HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE BHJICOMATEpPHANIOB), OIPEJEIEHHE PAcTBOPOB KHUCIOT U HIETOYeH C TMOMOUIbIO
MHAMKATOPOB, HCCieloBaHuEe 00pa3ll0B HEOPTaHWYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB, HAOMIOJACHHE M3MEHEHHsS] OKPAacKd MHAMKATOPOB
B pacTBOpax KHUCIOT M IIeJoYed, h3ydyeHue B3aumonaeucTBus okcuna meau(ll) c¢ pacTBopom cepHOM KUCIOTHI, KHUCIOT C METajUlaMHu,
peakiuil HeWTpaliu3aluy, NOJydYeHHEe HEePacTBOPHUMBIX OCHOBAHMI, BHITECHEHHE OJHOTO METallja JIPYyruM M3 pacTBOpa COJH, pelleHue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelme Kiaacchl HEOPraHUYEeCKUX COeTMHEHUN

[Tepuoanueckuii 3akoH u Ilepuogmyeckas cucrema xumudeckux siueMeHToB .M. MenneneeBa. CTpoeHne aToMOB. XHUMHUYECKas CBA3b.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU

3.1

[TepBble MONBITKN KJIACCU(PUKALIMN XMMHUYECKUX 371eMeHTOB. [ToHATHE 0 Tpynnax CXOJHBIX 3JEMEHTOB (ILIEJIOYHBIE U LIETOYHO3EMENIbHbIC
METaJUIbl, TaJIOTeHbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPBIE 00pazyroT aM(OTepHBIE OKCUABI M THIPOKCUIBI




Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
Ilepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux snemeHToB [[.U. MenneneeBa. KoporkonepuoaHas v JIIMHHOIIEPUOAHAS
3.2 dopmbl [leprognueckoit cuctemMbl Xxumuueckux anieMeHToB J[.J. Menneneesa. Ilepuoast u rpynmbl. OuU3nyYecKuii CMBICI TOPSIKOBOTO
HOMEpPA, HOMEPOB NEPUOJA U TPYIIIbI JIEMEHTA
Crpoenne aromoB. CoctaB aTOMHBIX sizep. M3oTomnbl. DnekTpoHsl. CTpoeHHe 3JIEKTPOHHBIX 000JI0UYEK aTOMOB MEpBBIX 20 XMMHUYECKUX
3.3 snemeHToB [lepuonnueckoii cucremsl .M. MenaeneeBa. XapakrepucTuka XMMUYECKOTO 3JIEMEHTA IO €ro nojoxeHuto B Ileproanyeckoit
cucreme /.M. MenneneeBa
3aKOHOMEPHOCTH HM3MEHEHHUs paJnyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METANIMYECKHX M HEMETA/UIMYECKHX CBOMCTB IO TpyIIaM M
3.4 nepuoaaM. 3HaueHue llepuoanueckoro 3akona u Ilepuognueckoil cUCTEMbl XUMUYECKHX 3JIEMEHTOB /I PA3BUTHUSL HAYKU M MPAKTHUKHU.
J.WN. MenneneeB — yu4€HbIN U IpayKJaHUH
3.5 Xumunyeckas cBsi3b. KoBasieHTHas (moJisipHasi U HEMOJIIpHAsi) CBSI3b. DJIEKTPOOTPHUIIATETbHOCTh XMMUUECKUX 2JIeMeHTOB. MloHHas CBA3b
36 Crenenp okucieHus. OKHUCIUTEIbHOBOCCTAHOBUTEIbHBIE peakuuu. Ilpomeccsl okucieHus U BoccTaHOBIEHUSA. OKUCIUTENU U
' BOCCTAHOBUTEIHN
XVUMUYECKUH IKCIIEPUMEHT: MU3y4yeHHe 0oOpa3loB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMOJCHCTBIE THIPOKCH]IA LIUHKA C pacTBOpaMU
3.7 KHUCTIOT U IeJ0Yel, MPOBeIeHNE ONBITOB, MIUTFOCTPUPYIOIIUX MPUMEPbI OKUCIUTENFHO-BOCCTAHOBUTENBHBIX peakinii (TOpeHue, peakiuu
pa3oKeHus, COEAMHEHNUS)
9 KUIIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 BemectBo n xumunyeckas peakuus. [lopropenue
[Tepuonnueckuii 3akoH. Ilepmogmueckas cucrema xumudeckux snemeHToB .M. MenneneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B
11 M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaIHs, KAIbIU U UX COCTMHEHUH B COOTBETCTBUM C MOJIOKEHUEM
sneMeHTOoB B [lepuoinyeckoil cucteme v CTpOEHUEM X aTOMOB
CtpoeHue BemiecTBa: BHUABl XHUMHYECKOW CBsI3U. THMBI KPUCTALIMYECKUX PEMIETOK, 3aBUCHMOCTH CBOMCTB BENIIECTBA OT THIIA
19 KPUCTAIITMYECKON PelETKU U BUJAa XUMUYECKON cBsi3u. Kimaccudukaius 1 HOMEHKIaTypa HEOPraHUYECKUX BelIecTB (MEXKAyHapOIHAS U
TpUBUAJIbHASA). XUMUYECKHE CBOMCTBA BEILIECTB, OTHOCSIIUXCS K PA3IMYHBIM KJIAaCCaM HEOPraHMYECKUX COCAMHEHUMN, FTEeHETUYECKasl CBS3b
HEOPTaHWYECKUX BEIIECTB
Knaccudukanus XuMHUECKUX peakluii o pa3IMyHbIM NMPU3HAKaM (10 YUCIY U COCTaBy y4aCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TEMIOBOMY
1.3 b dekTy, Mo M3MEHEHHIO CTEMEeHEH OKHCIEHUS XWMUYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, TO YYaCTHIO KaTaiu3aropa). DK30- U
SHJOTEPMHUUYECKHE PEAKIMU, TEPMOXUMUYECKHE ypaBHEHUs. [IoHATHE O CKOPOCTH XMMUYECKOMN peaKkIuu
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ITonstue o6 O6paTI/IMI)IX n H606paTI/IMBIX XUMHYCCKUX PCAKIHAX. IlonsaTre 0 TOMOTEHHBIX H TCTECPOIrCHHBIX PCaKIUAX. Ilonstue o
XUMHUYCCKOM PABHOBCCHUU. q)aKTOPBI, BJIMAIOIHMEC HA CKOPOCTH XUMHUYCCKOH PCaKMU U MOJIOKCHHUC XUMHUYCCKOI'O PAaBHOBCCUA

1.5

OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, JJICKTPOHHBIM OajaHC OKHUCIUTEIbHO-BOCCTAHOBUTENbHON peakuuu. CocTaBieHue
YpaBHEHU OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C HCIIOJIB30BAHUEM METO/Ia JIEKTPOHHOTO OalaHca

1.6

Teopust 2M€KTPOTUTHUUECKON AUCCOLMALMU. DIEKTPOIUTHI U HEIEKTposuThl. KaTnonsl, aHMOHB. MeXaHW3M JUCCOLMALMU BEIIECTB C
pasIMYHBIMU BUJIAMHU XUMHUYECKOH cBs3u. CteneHb auccouuanuy. CuiabHble U ciaalble 31eKTpoiauThl. Peakiinu mnoHHOro oOMeHa. Y ciioBus
IPOTEKaHUsl peakUuii HOHHOro oOMeHa, MOJHbIE U COKpAIEHHbIE MOHHbIE ypaBHEHUs peakiui. CBOWCTBa KHUCIOT, OCHOBaHUM U coieit
B CBETE NPEACTaBICHUN 00 3IeKTpoauTHYecKor auccounanyy. KauectBeHHble peakiiy Ha HoHbL. [oHsITHE 0 ruaposn3e cosei

1.7

XUMHUYIeCKHi OKCIICPUMCHT: O3BHAKOMJICHHUEC C MOJCIAMU KPUCTAJTINIMICCKUX peHIéTOK HCOPTaHNYCCKUX BCUICCTB — MCTAJUIOB 1 HEMCTAJIJIOB
(rpadura u anmasa), CIIOKHBIX BEHIECTB (XJIOpHIA HATPHUs); HCCIECAOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHYECKON PEAaKIMH OT BO3ACHCTBHS
pasnuHBIX (AKTOPOB; HCCIEAOBAHUE AIIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MpoIecca AMCCOLUALNYN KUCIOT, INEJIOYeH W couei
(BO3MOKHO HCIIONIB30BAaHUE BHJICOMATEPUANIOB); MPOBEICHHE OIBITOB, H/UIIOCTPUPYIOUIMX HPU3HAKU MPOTEKaHHsS pPEaKIuid HOHHOTO
oOMeHa (oOpa3oBaHME Oca/iKa, BbIJEIIEHUE Ta3a, 00pa30BaHUE BOJbI); OIBITOB, WUIIOCTPUPYIOIIMX MPUMEpPHI OKUCIUTEIbHO-BOCCTAHO-
BUTENIBHBIX pEaKkUUi (rOpeHue, peakUud pas3lIoKEHUs, COEAMHEHUs); paclo3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIBIO
Ka4€CTBCHHBIX pCaKHI/If/'I Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

HewmeTannel 1 UX coeIMHEHUS

2.1

OO6miass xapakTepucTuka raiaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble CTeNeHH okucieHus. CTpoeHue U Qpuanyeckue
CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha MpHMeEpe Xjopa (B3auMOJEHCTBHE C MeTalslaMH, HeMeTallaMH,
niesioyamu). XsopoBogopoa. ComsiHas KUCIIOTa, XUMUYECKUE CBOMCTBA, MOJydeHue, MpuMeHeHue. JleficTBre Xjopa 1 XJI0poBOAOPO/Ia Ha
OpraHu3M 4esjoBeKa. BakHel1re XJI0pu bl M UX HaX0XI€HUE B IPUPOJIE

2.2

OObmas xapakrepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u
¢duznyeckue cBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOAA U Cephl. AJIJIOTPOIIHbIE MOAU(UKAIIMKM KUCIOPOJa U cepbl. XUMUYECKHE CBONCTBA
ceprl. CepoBOIOpOJI, CTpOEHUE, (PU3HMUECKUE M XUMHUYECKHE CBOMCTBA. OKCUABI Cephbl KaK MPEACTaBUTEIN KUCIOTHBIX OKcHIOB. CepHas
KHCII0Ta, (U3UYECKHEe U XMMHUYECKHEe CBOMCTBA (0OIIMe Kak MpEeACTaBUTENs Kilacca KHUCIOT U cneruduyeckue). XUMHUECKUE peaklnu,
JeKalye B OCHOBE MTPOMBIIIUIEHHOT'O crioco0a MoTy4eHus: cepHoi KucioThl. [Ipumenenue. Coiam cepHOM KHCIOThI, KaYeCTBEHHAs! PeaKLus
Ha cynbdaT-uoH. HaxoxaeHue cepbl U €€ coequHEHUN B Mpupoje. XUMUYECKOE 3arps3HEHHE OKPYXKAIoIIe cpeibl COeAMHEHUSIMHU Cepbl
(KHCIIOTHBIE I0XK]IU, 3arps3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MpeI0TBPAIICHUS

2.3

OO6mass xapaktepuctuka dyeMeHToB VA-rpynmbl. OCOOGHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE CTENEHM OKHUCIEHUS. A3OT,
pacmpocTpaHeHHe B Tpupoae, (Qu3nMyeckrue W XUMHUECKHe cBOicTBa. KpyroBopor azora B mpupoae. AMMHUAK, ero (U3HUECKUe
U XUMHUYECKUE CBOMCTBa, MojiyueHUe U mpumeHenue. Comu aMMOHMS, WX (U3NYECKHE U XHUMUYECKHE CBOMCTBA, NPHUMEHEHUE.
KauecTBeHHast peakiysi Ha MOHBI aMMOHHUA. A30THas KUCIOTa, €€ ToJiyueHue, (U3MYecKne M XMMHYECKHe CBOWCTBa (00IIMe Kak
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IpeJCTaBUTENIs Kjlacca KUCIOT U cnenuduueckue). VMcnonp30BaHne HUTPATOB M COJEH aMMOHUS B Kau€CTBE MUHEPAIbHbBIX YI0OpPEHUH.
XHMHYECKOE 3arpsi3HEHUE OKPYIKAIOLIEH CpeJibl COEITMHEHUSIMHU a30Ta (KUCIOTHBIE JOKIH, 3arpsi3HEHUE BO31YyXa, IOUBBI U BOJOEMOB)

2.4

®docdop, ammorponHbie Moaudukanmuu ¢ocdopa, ¢uznueckue u xumuueckue cpoiictBa. Oxcun docdopa(V) u dhochopHas kuciora,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA, nosydeHne. Mcnonb3oBanue pocdaroB B kauecTBE MUHEPATHHBIX YI00OpEHUH

2.5

Ob6mas xapaxkrepuctuka 31aeMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU OKUCICHHS. YTJIEpon,
QJIOTPOIHbIE MOANUDUKALIUY, PACIIPOCTPAHEHHUE B NMPHUPOE, (pusnueckne u XuMuueckue cBoiictsa. Ancopouusi. Kpyrosopor yrieposaa B
npupone. Okcuapl yriepona, ux (pu3nMueckue U XMMHUYECKUE CBOMCTBA, AEMCTBHE HA >KUBBIE OPraHU3MBI, MOJYyYEHHUE U IPUMEHEHHE.
Okonoruyeckre npoOsaeMbl, cBsi3aHHbIE ¢ OKcuaoM yraeponaa(IV); rumoresa rio0anbHOr0 MOTEIUIEHUS KJIMMAaTa; HapHUKOBBIN 3¢ QeKT.
VYrospHas KUCIOTA U €€ COMU, UX (PU3NYECKHe U XMMHUUYECKHE CBOMCTBA, MTOJydyeHHe U puMeHeHne. KauecTBenHas peakuus Ha KapOoHaT-
noHbl. Vcnonb3oBanue kKapOOHATOB B ObITY, MEIUIIMHE, IPOMBIIUIEHHOCTH U CEJIbCKOM XO35IIICTBE

2.6

[lepBoHaYabHBIC TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COSJAMHCHUSAX yriepoia (MeTaH, dTaH, JTHIICH, alleTHUJICH, ITAHOI,
[JIMLEPUH, YKCycHasi Kuciota). Ux coctaB u xummuueckoe ctpoeHue. [loHsATHE 0 OMOIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHpax, Oenkax,
YTJIEBOJIaX — M UX POJIM B JKU3HU YesoBeKa. MaTepuaabHOE €IMHCTBO OPraHUUYECKUX U HEOPTaHUYECKUX COCTMHEHU I

2.7

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOWMCTBA, MONydeHHe U mnpuMeHeHHe. CoenuHeHUs KpeMHuUss B mpupoge. OOmue
npeactaBieHus o0 oxcuae kpeMuusi(IV) u kpemuuneBoit kuciore. CHIMKAThI, UX UCIOJIb30BaHUE B OBITY, MEAUIIUHE, TIPOMBIIILIICHHOCTH.
Baxkneiimme cTpouTeNnbHbIE MaTepHallbl: K€paMHKa, CTEKIO, IEMEHT, OeTOH, kene300eToH. [Ipobiembl 6e30MacHOTO HMCIOIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCEHEBHOM )KU3HU

2.8

XUMHUECKUH SKCIEPUMEHT: H3yuyeHHe 0Opa3lioB HEOPraHMYECKHX BEILECTB, CBOWCTB COJSIHON KHCIIOTHI; MPOBEICHHE KaueCTBEHHBIX
peaKIII/II\/'I Ha XJIOpHUA-UOHBI U Ha6J'IIOI[€HI/I€ IMPU3HAKOB HX TPOTCKAHUS; OIIBITBbI, OTPAKArOIIHEC (1)I/I3I/I‘I€CKI/IC N XAMHYECKHE CBOMCTBA
TaJloTeHOB U MX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BAaHHE BHUIEOMATEPHUAJIOB); O3HAKOMJIEHHE ¢ oOpas3lamMu XJIOPUIOB (IaJOTreHHJIOB);
O3HAKOMJIEHHE C o0Opa3laMu cepbl U €€ COeOUHEHHSIMH (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMAaTEpUasoB); HaOIOJIEHUE Mpoliecca
o0yrIMBaHUs caxapa MOJ| JIeWCTBUEM KOHIIEHTPUPOBAHHOW CEpPHOI KHCIOTHI; M3Y4Y€HHE XMMHUYECKHX CBOMCTB pa30aBlieHHOW CEpHOM
KHCJIOTBI, ITIPOBCACHUC KadeCTBEHHOM pC€aKuu Ha Cy.HB(i)aT-I/IOH n Ha6J'IIO)IeHI/IC IIprU3HaAKa eé IMPOTCKAaHUA; O3HAKOMIICHHUE C (1)PI3I/I'-ICCKI/IMI/I
cBOWcTBaMH a30Ta, gochopa U MX COENUHEHHH (BO3MOXKHO HCIOJIb30BaHUE BUIEOMATEPHANIOB), 00pazllaMH a30THBIX M (HOCHOPHBIX
ynoOpeHuit; moxydeHue, coOnpanue, pacro3HaBaHHe U H3y9eHNE CBOMCTB aMMHUaKa; IIPOBE/ICHHE KaYeCTBEHHBIX PEaKIMii Ha HOH aMMOHUS
u Qocdar-uoH M M3yueHHE MPU3HAKOB MX NMPOTEKaHMs, B3aUMOJICHCTBHE KOHLEHTPUPOBAHHON a30THON KHMCJIOTHI C MEAbI0 (BO3MOXKHO
UCTIOJIF30BaHUE BHICOMATEPUANIOB); M3YYCHHE MOJENeH KPUCTAIIMUECKUX PemETOK anmasa, rpaduTta, (yuiepeHa; 03HaAKOMIICHHE C
IpOIIECCOM aJCOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM NpPOTHBOra3a; MOJy4deHHEe, coOupaHue,
pacrio3HaBaHHWE U U3Y4YE€HUE CBOMCTB YIJIEKHCIIOrO rasa; MpOBEJeHNE KaUeCTBEHHbBIX peakIMii Ha KapOOHAT- U CUJIMKAT-UOHbI U U3y4YeHHE
IMMPU3HAKOB UX NPOTCKAHUS; O3HAKOMJICHUC C HpOI[yKI.[HGfI CUJIMKATHOM MPOMBIINIJICHHOCTH; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 11O TCMC
«Ba)kHelne HeMETauIbl U UX COCAUHECHUS




Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

MeTauiel ¥ uX COCIUHECHUA

3.1

OO01as xapakTepUCTHKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHMHM MX IOJIOKEHUs B Ileproanueckoil cUCTeMe XUMHYECKHX
anemeHtoB J[.M. MenneneeBa u crpoeHuss atomoB. CTpoeHHE METAUIOB. MeTauiMmyeckas CBsI3b U METAJUIMYECKas KPUCTAJUIMYECKas
peiéTka. DIEKTPOXUMHUECKUN PsiJi HAIPSDKEHUN METAJUIOB

3.2

Ou3nyecKkue ¥ XUMUYECKHE CBOKMCTBA MeTaioB. OOIIHME CIOCOOBI MONyYeHUs METaLIOB. [IoHATHE O KOPPO3MH METaJIOB, OCHOBHBIC
croco0bl 3alUTHl UX 0T Koppo3uu. CruiaBsl (CTanb, YyTyH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIUIEHHOCTH

3.3

[[lenounble Metaiuibl: noJjioxkeHue B Ilepuogumueckoil cucreme xumMuueckux sneMeHToB JI.M. MeHneneeBa; CTpO€HHE HMX aTOMOB;
HaxoXxjaeHue B npupoje. dusnueckue u XMMUUYECKHE CBOMCTBA (Ha mpuMepe HAaTpus U Kamus). OKCUIIBI U THAPOKCHUIBI HATPHUS U Kallusl.
[IprMeHeHre ETOYHBIX METAUIOB U MX COCIMHEHUN

3.4

[IlenouHo3emMenpHbIE METAUIBI MArHUM M KaJIbIIUi: mojioxkeHue B Ilepuoamdeckoi cucreMe xumuueckux sneMmeHToB [[.M. Menpaeneena;
CTPOEHUE UX aTOMOB; HaxXOXKJIE€HUE B mpuponae. PU3MYECKHE U XMMHYECKHE CBOMCTBA MarHus M Kaiblusd. BakHEHIINE COEIUMHEHUS
KanpIus (OKCUJ, TUAPOKCU, conn). JKECTKOCT BOJIBI U CIOCOOBI €€ YCTpaHeHus

3.5

Amomunuii: monoxxenue B [lepuoaudeckoit cucreme xumuueckux snemeHToB J[.M. MenaeneeBa; cTpoeHrne aToMa; HaXO0XJIEHUE B MPUPOJIE.
Du3NYecKre U XUMHUYECKIE CBOMCTBA amfOMUHUS. AMGOTEpHbIe CBOMCTBA OKCHIA U TUAPOKCHA ATFOMUHUS

3.6

Keneso: nonoxxkenne B [lepuonnueckoin cucreme xumuueckux snnemeHToB J.M. MeHeneeBa; ctpoeHue aToma; HaXOKJIE€HUE B MPUPOJIE.
dusnyeckue U XUMHYECKHe CBOMCTBa xene3a. Oxcunsl, ruapokcuanl U conu xenesa(ll) u sxeneza(1ll), ux cocras, cBoCTBA U MTOyUCHHE

3.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE ¢ o0Opa3llaMd METajuIOB M CIUIaBOB, UX (PU3WYECKUMH CBOWCTBAMHU; M3YyUEHHUE PE3YyIbTaTOB
KOPpPO3UU METAJUIOB (BO3MOKHO HCIIOJIb30BAHME BHUJEOMATEPHUATIOB), OCOOEHHOCTEN B3aMMOJEHUCTBUS OKCHAA KAJbIUS U HATPUS C BOJIOU
(BO3MOKHO HCIIOJIb30BaHME BHJIEOMATEPHAIIOB); HCCIIEJOBAaHHE CBOMCTB >KECTKOM BOJBI; IpoOLECCa TOPEHMs JKelle3a B KHCIOPOe
(BO3MOYXHO MCHOJb30BaHUE BUJICOMATEPHATIOB); PU3HAKOB NMPOTEKaHMsI KAYECTBEHHBIX PEAKIMI HA MOHBI (MarHus, KaJablHs, aTFOMUHUS,
nuHka, sxene3a(ll) u sxeneza(Ill), meau(Il); HabmroeHMe U OMUCaHKE MPOILIECCOB OKPAITMBAHUS MJIAMEHU HOHAMHU HATPUSl, KATHS U KaJbIUSI
(BO3MOXHO HCITOJIb30BAHHE BHUJEOMATEPHANIOB); HCCIeI0BaHWE aM(pOTEPHBIX CBOMCTB THMAPOKCHIA ATIOMUHUS W THUJIPOKCHIA I[MHKA;
pelIeHne SKCIepUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelre MeTauibl U UX COCTUHEHUSD)

XHUMHS ¥ OKpYXKaronasi cpeia

4.1

HoBbele Marepranel M TexHOJOTHH. BemectBa M Marepuanbl B IMOBCEAHEBHOM JKM3HU YEIOBEKAa. XMMHsS M 3710poBbe. beszomacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUUECKUX peakuuid B ObITy. [lepBas moMoms Npu XUMHUYECKHUX 0KOTaX U OTPABICHHIX

4.2

OCHOBBI KOJIOTHYECKOW I'PaMOTHOCTH. XHMHMUYECKOE 3arpsizHeHHe okpyskaromeit cpeas! 1IJIK. Poib XumMum B pemeHn 3KOJOTHMYECKHUX
npo6aem. IIpupoaHble HCTOUHUKH YITIEBOJOPOJOB (Yroib, IPUPOAHBIN ra3, HePTh), MPOAYKTHI UX NMEPEepadOTKU, UX POJb B OBITY U MPO-
MBIIIJIEHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: H3y4eHue 00pa3IioB MaTepUaJIOB (CTEKIIO, CIUIABbI METAJJIOB, TOJIMMEPHbIE MaTepHAIIbI)




MMPOBEPSIEMBIE HA OI'D IO XHUMHWHU TPEBOBAHHUSA K PE3VJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOI'PAMMBbI OCHOBHOT'O OBIIET'O OBPA3OBAHUA

Koa nposepsiemoro IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHSI OCBOCHUSI OCHOBHOI 00pa3oBaTe/IbHOM
TpedoBaHMS NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanus Ha ocHoBe PI'OC
1 [IpencraBienue:
0 TO03HAaBaEMOCTH SIBIICHUUN MPUPOJbI, TOHUMAHUE OOBEKTUBHOM 3HAUMMOCTH OCHOB XMMHMYECKON HayKHM Kak 00JIacTH
11 COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTAa OOLIel KyJabTyphl UM NPAKTHUECKOM NEATEIbHOCTU YEJIOBEKA B YCIIOBUSAX

COBPEMCHHOTI'O O6H.[CCTB8.; INOHUMAaHHEC MECTAa XUMHHU CPEAU APYIrUX €CTCCTBCHHBIX HAYK

0 HAYYHBIX METOJAAX ITIO3HAHH, B TOM YHCIIC 3KCIICPUMCHTAJIBHBIX U TCOPETHYCCKUX MCTOHAaX HCCICIAOBAHUA BCIICCTB U

1.2 o

M3Y4YEHUS] XUMUYECKUX PEAKIUI; YMEHUE UCIIOJIb30BATh MOJIEIH ISl OOBSICHEHUS CTPOCHHS aTOMOB M MOJIEKYJT

0 chepax npodeCcCHOHATHHON NEATEIHbHOCTH, CBSI3aHHBIX C XUMHEH M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
13 JTOCTHIKEHUSX XUMHUYECKOW HAyKH, YTO IMO3BOJHT OOYYAIOIIMMCS paccMaTpuBaTh XHMHIO Kak chepy cBoeit Oymymieit

MpoEeCCHOHAIBHON NIEATETbHOCTH U CHIeNIaTh OCO3HAHHBIN BBHIOOp XMMHUU KakK MPO(HIBHOTO MpeaMeTa Mpu Mepexoje Ha
YPOBEHb CpeHero o0miero 00pa3oBaHus

2 Bnanenue cucteMol XMMHUYECKUX 3HAHUM U YMCHUC NPUMCHATL CUCTEMY XUMHWYCCKUX 3HaHPII>i, KOTOpPAas BKIIFOYACT:

BOKHEHIINE XMMHUYECKHE IOHATUSA: XMMHUYECKHN DJIEMEHT, aTOM, MOJIEKYJA, BELIECTBO, MPOCTOE M CIOXKHOE BEILECTBO,
OJIHOpPOJHAsl U HEOJHOPOJHAsi CMECh, OTHOCUTENbHbIE aTOMHasi M MOJIEKYJIIpHas MaccChl, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHasE Macca, MOJIAPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAHUE, COJb (CPEAHss), XUMHUECKas peakiys, peakLuuu
COCIMHEHUS, PEaKLUUU pPA3JIOKEHUs, pEeakUuu 3aMellleHus, peakuud oOMeHa, TeruioBod 3(deKT peakuuu, 3K30- U
OHJIOTEPMHUUYECKHE PEAKIIMH, PACTBOP, MaccoBasi JOJs1 XMMHUUECKOTO AJIEMEHTA B COEMHEHUH, MAaccoBasi J10Js U IIPOLEHTHAs
21 KOHIIGHTpalLlMsl BeleCTBa B pacTBOpE, S/APO aTroMma, JJIEKTPOHHBINA CJOW aroma, aroMHas opOWTanb, pajuyCc aToMa,
BaJICHTHOCTb, CTENEHb OKUCIICHUS, XUMHUUYECKasl CBS3b, DJIEKTPOOTPULIATENILHOCTD, MOJIIpHAs W HEMOJSpHAas KOBAJEHTHas
CBSI3b, HOHHAS CBSI3b, METAJUINYECKAs CBS3b, KPUCTAJUINYECKAs pelI€TKa (ATOMHAs, HOHHAs, METaJUINYeCKas, MOJIEKYJISIpHas ),
UOH, KaTHOH, AHMOH, OJJIEKTPOJIUT W HEDJEKTPOJIUT, DJEKTPOIUTHUYECKas UCCOLMAIMSA, PEAKUUH HOHHOTO OOMeHa,
OKHCIUTEITbHO-BOCCTAHOBUTENbHBIE PEAKIIUU, OKUCIUTENb U BOCCTAHOBHUTENb, OKUCIEHHE W BOCCTAHOBJIEHUE, DJIEKTPOJIU3,
XMMUYECKOE paBHOBECHE, OOpaTuMble U HEoOpaTUMblE PEaKIUH, CKOPOCTh XMMHUYECKOM peakiuu, karanuzatop, 1K,
KOPPO3Hs METAJUIOB, CILIABbI

29 OCHOBOIIOJIAraloOlUe€ 3aKOHbl XWUMHHU: 3aKOH COXpAaHEHUS Macchl, nepuoaunueckuid 3akoH J[.M. MenneneeBa, 3akoH
' MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraipo
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IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM pe3yJjbTaTaM 0a30BOro YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/ILHOM

TpeOoBaHus NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe ®PT'OC
2.3 TEOPUU XUMHUHU: ATOMHO-MOJIEKYJIIpHAsi TEOPUsL, TEOPUS IEKTPOJUTHUECKON JUCCOLUALII
3 Brnanenue ocHOBaMM XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOILICH:
yYMEHHUE NPaBUIBHO UCIIOJIb30BaTh N3yYCHHbIE BEIIECTBA U MAaTEPUAIIbI (B TOM YHCIIE MUHEPAIbHbBIE YA0OPEHHSI, METAJLIBI U
CIUIaBbl, MPOAYKTHl IEepepadOTKH HPUPOAHBIX HMCTOYHHUKOB YIJIEBOJOPOJOB (YU, NPUPOIHOrO rasa, HepTH) B OBITY,
3.1 CEJILCKOM XO3SHCTBE,
Ha MPOU3BOJCTBE U IOHUMAaHUE 3HAYEHUS KUPOB, OEIKOB, YIJIEBOIOB JUIsl OPraHW3Ma YeJIOBEKa; YMEHHE IPOrHO3UPOBATh
BJIMSTHUE BEILIECTB U XUMUYECKUX [TPOLIECCOB HA OPraHU3M YEJIOBEKA M OKPY’KAIOLIYIO IPUPOJHYIO CPENY
3.2 YMEHHME UHTErPUPOBATh XUMUUECKHUE 3HAHUS CO 3HAHUSAMMU JPYTUX Y4EOHBIX IPEAMETOB
33 HaJIMYME OIbITa paboThl C PA3JIMYHBIMM HCTOYHHKAMU HMH(OpManuu MO XUMUU (Hay4dHas M Hay4yHO-TIOMYJIsSIpHas
JauTepaTypa, CJI0oBapH, CIIPaBOUHUKH, HHTEPHET-PECYPCHI)
34 yMeHHe O0OBEKTHBHO OICHMBATh MH(POPMAILIUIO O BEUIECTBAX, WX MPEBPAICHUAX U NPAKTUIECKOM MPUMEHEHUN W YMEHUE
UCIIOJIb30BaTh €€ JJIs pelIeHusl y4eOHO-TI03HABATENbHBIX 33124
4 Branenne ocHoBaMU NMOHATUIHOTO anmapara i CUMBOJIMYECKOTO A3bIKa XMMUHU JUI COCTaBJIECHUs (POPMYJT HEOPraHHMUECKUX
BEIIECTB, YPaBHEHUN XMMHUYECKUX peaklnii; ocHoBaMU XxuMHuueckoil HomeHKIaTypsl (IUPAC u TpuBuanbHO#)
YMeHue oOBACHATH CBS3b MOJIOKEHHUS 3eMeHTa B [leproanueckoil cucteMe ¢ YKCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUS
5 aTOMOB XMMHYECKHMX 3JEMEHTOB (COCTaB M 3apsj siapa, oOllee YMCIIO 3JIEKTPOHOB), pacHpelesieHUEeM 3JIEKTPOHOB I10
HHEPreTUYECKUM YPOBHSIM aTOMOB MEPBHIX TPEX NEPUOAOB, KT U KaJIbLUs
[IpencraBineHne O  MEPUOJUMYECKOW  3aBUCUMOCTH  CBOMCTB ~ XMMHYECKMX  3JEMEHTOB  (paauyc  aTroma,
6 3IIEKTPOOTPHIIATEILHOCTE), IPOCTHIX M CIOXHBIX BELIECTB OT MOJIOKEHUs 1eMeHTOB B [lepuoanyeckoit cucreme (B MabIx
nepuoAax M riaBHBIX MOATPYIAX) U 3JIEKTPOHHOTO CTPOEHUSI aToMa
7 YMenue knaccuuuupoBarh:
7.1 XUMUYECKHE ITIEMEHTHI
7.2 HEOpraHUYeCcKre BellecTBa
7.3 XUMHYECKHE PEaKIUN
8 YMeH#ne onpenensrh:
8.1 BaJICHTHOCTb U CTEIIEHb OKUCIJIEHUS XUMUUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYECKOU CBSI3U U TUI KPUCTAJUIMUECKON CTPYKTYpPBI B COETUHEHUX
8.3 XapakTep Cpelibl B BOAHBIX pacTBOpax BEUIECTB (KUCIOT, OCHOBAHUI)
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IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM pe3yJjbTaTaM 0a30BOro YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/ILHOM

TpeOoBaHus NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe ®PT'OC
8.4 OKHUCJIUTEIb U BOCCTAHOBUTEIb
9 YMeHne xapakTepu3oBath (GU3NUECKHE U XUMHUECKUE CBOICTBA:
91 IPOCTBIX BEIIECTB (KUCIOPOJA, O30H, BOAOPOA, rpadur, ammas, KpeMHHH, a30T, (ocdop, cepa, Xjiop, HATPUN, KU,
MarHui, Kajablluid, aTFOMAHHAM, KEIe30)
CIIOXHBIX BEIECTB, B TOM YHCIE HMX BOJHBIX PAcTBOPOB (BOJAa, aMMHUAK, XJOPOBOAOPOJ, CEPOBOAOPOJ, OKCHUIBI U
92 ruapokcuabl MertaiioB [-11A rpynn, amomunus, menu (II), unnka, sxenesa (II u III), okcuasr yraepona (11 u 1V), xpemuus
(IV), azora u docdopa (III u V), cepst (IV u VI), cepuucras, cepHas, a3otucras, a3otHas, ¢pocdopHasi, yroabHasi, Kpem-
HUEBasi KUCJIOTA U UX COJIN)
93 [POrHO3MPOBATH H XapaKTEPH30BATD CBOMCTBA BEIIECTB B 3aBUCIMOCTH OT UX COCTaBA 1 CTPOCHHS, IPUMEHEHHE BELIECTB B
3aBHCUMOCTH OT MX CBOMCTB, BO3MOXXHOCTb IMPOTEKAHMS XUMUYECKHIX MPEBPALICHUN B PAa3IMYHBIX YCIOBUSIX
10 YMeHue COCTaBIIATh MOJICKYJISIPHBIC M HOHHBIE YPAaBHEHHS PEAKIU, B TOM YHCIIE!
10.1 peakuuii HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIUi
10.3 WITIOCTPUPYIOIINX XHMUYECKHE CBOWCTBA H3YYEHHBIX KJIacCOB (TPYII) HEOPTaHUIECKUX BEIECTB
104 MOJTBEPKIAIOIINX TeHETUIECKYIO B3aUMOCBS3bh MEXK/Ty HUMHU
11 YMeHue BBIYUCISTE (MPOBOUTH PACUEThI):
111 OTHOCHUTEJIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB, MACCOBYIO JOJII0 XMMHUUYECKOTO 3JIEMEHTA B COEIMHEHUHN
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEM ra3oB
114 M0 YpaBHEHHSIM XUMHUYECKUX PEaKIMid W HAXOAWUTh KOJMYECTBO BEIIECTBA, OOBEM M MacCy peareHTOB WJIHM NPOTYKTOB
peakuuu
12 Bnanenue (3HaHME OCHOB):
121 OCHOBHBIMH METOJAaM{ HAyYHOTO TIO3HaHUsS (HAONrO/JeHWE, M3MEpEeHHe, DKCIIEPHMEHT, MOJECIMPOBAHKE) TPU H3YYCHUH
BEIIIECTB U XMMHYECKHX SIBICHUI; yMEHHE CPOPMYJINPOBAThH MPOOIEMY U MPEATIOKUTH MTYTH €€ peIeHHs
12.2 0e30macHoOl paboThl ¢ XUMHUUYECKUMU BEIIECTBAMH, XUMHUECKOH MOCYI0i U 1a00paTOpHBIM 000pYI0BaHHEM
npaBuUiIaMu 0e30MacHOro oOpalleHus ¢ BEIIECTBAMH, UCIIOJIB3YEMbIMH B IIOBCEIHEBHOW XU3HH, MPABUIAMU MOBEICHUS B
12.3 HessX cOepekeHus 3I0POBbsl U OKPYXKAIOIICH MPUPOIHON CpeJibl; TOHMMaHue Bpena (OMmacHOCTH) BO3/ICUCTBHS Ha JKUBBIC

OpTaHNU3MbI OHpeI[eJ'IéHHI:IX BCIICCTB, croco0oB YMCHBIICHUSA U MTPCAOTBPAICHUSA UX BPCAHOT'O BO3I[€I>1CTBH$I
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TpeOoBaHus NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe ®PT'OC
13 Hanuumne npakTuyecKkux HaBBIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS CICIYIOIIUX XUMUYECKUX SKCIIEPUMEHTOB:

131 W3YYCHHUE U ONMHCcaHne (PU3MUECKUX CBOWCTB BEIIECTB; O3HAKOMJICHHE © (GU3HYECKUMU U XUMUYECKUMU SIBIICHUSMHU; OIBITHI,
WJUTFOCTPHUPYIONTUE TPU3HAKH MPOTEKAHMS XUMHUECKHUX PEaKIHit

13.2 U3Yy4eHHEe CIIOCOO0B pa3zeNieHus: cMeceit

133 NOMYYEHHEe KUCI0POJA U U3YHEHHUE Ero CBOWCTB; MOJIy4eHUE BOZOPOJA 1 U3YHEHHE €TI0 CBOICTB; MOJYYEHHUE YTIIEKUCIIOTO
rasza v u3y4eHue ero CBOMCTB; MOJyuYeHHEe aMMUAKa U U3YYCHHE €T0 CBOICTB

134 IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JI€H PACTBOPEHHOIO BEIIECTBA

135 HNPUMEHEHHE HH/UKATOPOB (Takmyca, MeTusiopamka u ¢eHondranenna) Ay ONpeesieHns XapakTepa cpeibl B pacTBOpax
KHUCJIOT | IIeJIoueH
WCCIIC/IOBAHUE U ONKMCAHWE CBOMCTB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; M3YUYEHHE B3aMMOJCWUCTBHUS KHCIIOT C

136 METaJUTaMH, OKCHJIaMH METaJJIOB, PaCTBOPHUMBIMH M HEPACTBOPUMBIMH OCHOBAHHSIMH, COJISIMU; ITOJIYYCHHE HEPaCTBOPHUMBIX
OCHOBaHUH; BHITECHEHHUE OJTHOTO METaula JAPYTUM M3 PacTBOpa COJHU; MCCIEN0oBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIIOB
AJTIOMUHUS M [IUHKA

13.7 pElIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM: «OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCAMHEHUI»; « DIEKTPOIUTHYECKAs
JHUccoruanusay; «BaxkHeime HeMeTallIbl M UX COSAUHEHU», « BaKHEHIIIEe METaJUIbl ¥ UX COCTUHCHUS
XUMHUYECKHUE IKCIIEPUMEHTBI, WJUTFOCTPUPYIOIINE MPU3HAKY MTPOTEKAHUS PEaKIIMi HOHHOTO 0OMEHA; KaueCTBEHHbBIE PEaKIIUU

138 Ha MPUCYTCTBYIOIIME B BOJIHBIX PAaCTBOpPax HMOHBI: XJOPHUA-, OpOMUI-, HOOUA-, cynbdat-, pocdar-, kapboHAT-, CHIMUKAT-
AQHUOHBI, TUJIPOKCUA-UOHBI, KATUOHBI aMMOHUS, MarHus, KaJblUs, aIIOMUHUSA, *Kene3a (2+) u kenesa (3+), memu (2+),
LIMHKA

14 VYmenue:

141 MPEJICTaBISITh Pe3yabTaThl JKCIEpUMEHTa B (OpMe BBIBOJOB, IOKA3aTENbCTB, TPahUKOB H TaOMUI[ W BBISBISTH
SMITUPUYECKHUE 3aKOHOMEPHOCTH

14.2 YCTaHABIWBATh CBS3M MEXIy peaqbHO HAOII0/aeMbIMH XUMUYECKUMH SIBJICHHSMH M TPOIECCAMH, MPOUCXOIAIINMU B

MakKkpoO- U MUKPOMUPC, O00BICHATH MMPUYIUHBI MHOFOO6pa3I/I${ BCIICCTB




7. HIEPEYEHbB 2JIEMEHTOB COJAEPXAHUS, IPOBEPSAEMbIX HA OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE I10 XUMHUHU

Kon IIpoBepsieMblii 3J1eMEHT COJEePKAHMS
1 IlepBoHavYaIbHBIE XUMUYECKUE TOHSATHUS
1.1 Uwncreie BemecTBa U cMecr. CrocoObl pa3iesieHus: cMeceid
1.2 ATOMBI 1 MOJIEKYJIbl. XUMHUUECKHE 3JIeMEeHThI. CHMBOJIBI XUMUUYECKHUX 3J1€MEHTOB. [IpOCThIE U CII0KHBIE BEIIECTRA.
1.3 Xumunyeckasi popmyna. BaleHTHOCTh aTOMOB XUMUYECKHX AJ1IeMEeHTOB. CTEeTeHb OKUCIICHUS
14 3aKOH TOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTeNnbHAs aToMmHash wmacca. OTHOcUTeNnbHash MOJEKyJsipHas wmacca. MaccoBas JoJis
XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH
15 KonuuecTBo BeuectBa. Monb. MosnspHas macca. Mosisipablii 00bEM Tra3oB. B3auMoCBs3b KOIMUYECTBA, MACChl U YUCIIA CTPYKTYPHBIX €IUHUIL
BEILIECTBA
1.6 Du3nyecKkue U XUMHUECKHUE SIBJICHUsL. XMMUYECKas peakius U €€ NpU3HaKU. 3aKOH COXPAaHEHHUs MACChl BEIECTB. XMMUUECKUE YPABHEHHUS
2 ITepuoanueckuii 3akoH u Ilepuoanueckas cuctema xumudeckux anemenToB .M. MenneneeBa. CtpoeHne aToMOB
21 Ilepuonuueckuii 3akoH. Ilepuonuueckas cucrema xumuueckux anemeHToB .M. Menaeneesa. Ilepuonst u rpymmsl. PU3HYECKUN CMBICIT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI DJIEMEHTA
29 Crpoenue atomoB. CocTtaB aroMHbIX siaep. M3otonbl. DnexkTpoHbl. CTpoeHHE 3IEKTPOHHBIX 000J0YEK aToMOB MEpBbIX 20 XMMHYECKHX
aneMeHToB llepnonnueckon cucremsl .M. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB XHWMHUUYECKHX DJJEMEHTOB TEPBBIX TPEX TMEPUOAOB, Kaus, Kaiblus (paadyca aTOMOB,
2.3 AIIEKTPOOTPHUIIATETILHOCTH, METAJUIMYECKUX M HEMETAINIMYECKUX CBOWCTB) M UX COCJUHEHHH B COOTBETCTBUU C TOJOKEHHUEM JJIEMEHTOB B
[Tepuonnueckoii cuCTeMe U CTPOCHHEM HX aTOMOB
3 CrpoeHue BenecTna
31 Xumnueckasi cBsi3b. KoBalieHTHast (MOJsipHAs U HEMOJISIPHAS) CBSI3b. DIIEKTPOOTPHUILIATENIBHOCTh XUMUUYECKUX 3JeMeHTOB. MoHHas CB3b.
Mertainmnyeckas CBSI3b
39 TI/IHI:I KPUCTAJUTMYECKUX pevméTOK (aToMHasi, MOHHAs, METAJIIUYECKas), 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUTMYECKOMN
PEMIETKY U BUJIA XUMHUYECKOM CBSI3U
4 Baxueilune npeacraBuTenn HeopraHudeckux BeniecTB. Hemeramisl 1 ux coeguHeHust. MeTaibl 1 UX COeJUHEHUs
Knaccudukanus 1 HOMEHKIATypa HEOPTaHMYECKUX COCIWHEHUI: OKCHAOB (coyieoOpa3yrolue: OCHOBHBIE, KUCIOTHBIE, aM(OTEpHbIE) U
4.1 HEeCOoJICOOpa3yroIie; OCHOBaHUHM (IIETOYM W HEPACTBOPHMBIC OCHOBAHUSA); KHUCJIOT (KUCIOPOACOIEpKAIHNEe U OECKHCIOPOHBIE, OTHO-
OCHOBHBIE I MHOT'OOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX)
492 Ouznyeckue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOJOPOJA, XJIOpa, KUCIOpOJa, cephl, a3oTa, (ocdopa, yrieposa,
KPEMHHUS




Kon IIpoBepsieMblii 3JIeMEHT COJEePKAHMS

43 Ou3nyeckue W XUMHYECKHE CBOWCTBA IMPOCTHIX BEIIECTB-METAIJIOB: JIMTUS, HATPHs, Kajus, MarHUs W Kalblus, aJTIOMUHHS, >Kele3a.
DIEKTPOXUMHUYECKHUH psil HAIIPSHKEHUH METaJIIOB

4.4 duznyeckue 1 XUMUYECKHE CBONCTBA BOJJOPOIHBIX COEIMHEHUN HEMETAJNIOB: XJIOPOBOAOPOA, CEPOBOAOPOIA, AMMHUAKA

45 ®dusnyeckue M XUMHUYECKHE CBOMCTBAa OKcuI0B HemeTtawioB: cepel (IV, VI), azota(ll, 1V, V), dochopa(lll, V), yraepoma(ll, IV),
kpemMHusA(IV). IlonyyeHne okcu0B HEMETAIIIIOB

4.6 XuMudeckre cBorcTBa okcuaoB: MetawioB IA-IITA rpymm, ruaka, meau(1l) u sxenesa(ll, 111). TTonydeHne oKCHIOB METAIIIOB

47 XVUMHYECKUE CBOMCTBA OCHOBaHMM M aM(OTEPHBIX THAPOKCHUIOB (Ha MpUMEpe TUAPOKCUIOB AIIOMHUHMS, Keje3a, LUuHKa). [lonyueHue
OCHOBaHUM M aM(OTEPHBIX THAPOKCUIOB

48 OO0mme XUMHUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOIHON, CEPHUCTOM, CEpHOM, a30THOH, (PochopHOH, KPEeMHUEBOMH,
yronbHON. OcoOble XMMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHON CepHOM U a30THOM KucioT. [lonyyenue Kucior

4.9 OO6mue xuMHYeCKre CBOMCTBa cpeHux coneil. [lomyuenue coneit

4.10 [Tonyuyenue, coOupanue, pacro3HaBaHue BOJAOPO/Ia, KUCIOPOJa, aMMHUaKa, YIJIEKUCIIOro raza B J1Jabopatopuu

411 [TonydyeHne aMMuaka, cCepHOM M a30THOM KHCIIOT B MPOMBINIUIEHHOCTH. O011He criocoObl MOJTyYeHHsI METAJUIOB

4.12 I'eHeTHYeCKas CBSI3b MEXAY KJIaCcCaMH HEOPraHMYECKUX COCUHEHUM

S) XHWMHYECKUE PEAKIUU

51 Knaccugukarus XMMUYeCKUX peaklnii M0 pa3aIMyHbIM MPU3HAKAM: 110 YUCIY U COCTAaBY yYacTBYIOUIMX B PEaKIMH BELIECTB, 110 TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHEN OKUCIICHNS XMMUYECKUX 3JIEMEHTOB

59 TemoBoil 3(pdeKkT XUMUYECKOW peaklUd, TEPMOXUMHUYECKHE YpaBHEHMs. ODK30- M HHAOTEPMUYECKHE peakiuu. TepMoXuMuyeckue
YpaBHEHHUS

53 OKHCITUTENIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENN U BOCCTaHOBUTENH. [Iporiecchl OKUCIEHHS U BOCCTAHOBJIEHUSA. DJIEKTPOHHBIN
0asaHc OKUCIUTEIIbHOBOCCTAHOBUTEIBHOM peakiuu

54 Teopust anexkTponuTUdeckol auccounanuu. KaTHoHBI, aHUOHBI. DJIEKTPONMUTHI U HEAEKTpoJUThl. CuibHBIE U ciabble AJIEKTPOJIUTHL
CreneHp aucconyanyu

5.5 Peakiinu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS peakIii HOHHOro 0OMEeHa, MOJIHbIE M COKPALIEHHbIE HOHHBIE YPaBHEHUSI PeaKLui

6 XUMHUS U OKpYKarollas cpenia

6.1 BemiectBa u marepuaisl B TOBCEJHEBHOM JKHU3HU YeIoBeKa. be3omacHoe MCmoib30BaHUe BEIECTB U XMMUYECKHX PEeaKLUi B JIaOOpaTOpuu 1
ObITy. [lepBas moMoIb MPU XUMUYECKUX 05KOTaX M OTPABIECHUSX
XUMHYECKOE 3arps3HEHHE OKpYyXaromied cpeabl (KUCIOTHBIE JdOXKIW, 3arpsi3HEHHE TOYBbI, BO3JyXa U BOJOEMOB), CIIOCOOBI €ro

6.2 npenotepauienus lpenensuas nonyctumas konuentparus emiects (II1K). Ponas xuMuu B pemieHnn 3KOIOTHYECKUX MPoOieM. Y cuieHue

napHUKOBOTO d(dekTa, pazpyiieHne 030HOBOTO CIIOS




Kon

IIpoBepsieMblii 3JIeMEHT COJEePKAHMS

[Tpumenenue cepsl, azora, Gochopa, yriepoaa, KpeMHUSI U UX COCTUHEHHH B ObITY, MEIULIMHE, IPOMBIIIJICHHOCTH U CEJIbCKOM XO035HCTBE.

6.3 [IpuMeHeHHe METaIOB M CIUIABOB (CTaib, YYTyH, MIOPATIOMUHHMA, OpOH3a) B OBITY M NPOMBINUIEHHOCTH HX coeauHeHuil. [lonsrue
0 KOPPO3UH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIlIUTHI UX OT KOPPO3UH

6.4 [TpupoaHble MCTOYHHKH YTIEBOAOPOAOB (Yroyb, NPUPOAHBIN ra3, He(Th), MPOAYKTH WX mnepepaboTku (OCH3WH), UX POJb B OBITY U
MPOMBIIIJICHHOCTH

6.5 [lepBoHavanbHBIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COEIMHEHHUSX yriaepona (MeTaH, 9TaH, TWJIEH, alleTHIIEH, STaHOIl, TJIHIIEPHUH,
yKcycHast KucotTa). [ToHsaTHe 0 OHOIOrMYeCKH BaKHBIX BENIECTBAX: )KUPaX, OEJIKaX, YIIeBOJaX — M UX POJIH B )KU3HU YEIOBEKa

7 Pacuérer:

7.1 1o (hopMyaM XMMHYECKHX COSIMHEHHUH

7.2 Macchl (MacCOBOM) JI0JIM PACTBOPEHHOIO BEIIIECTBA B pACTBOPE

7.3 10 XUMUYECKUM YPaBHEHUSIM




