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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 pa3zieneHus cMecei.

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 3xcnepumenm:

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 MPOBEACHHUS ONbITA, MIUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAcChl, CO3/IaHNE MOJIENIeH MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — anemeHT u npocToe BemecTBo. HaxoxneHne Kuciopoaa B Npupoae, PU3NYecKue U XUMUYECKHEe
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. Kucnorsl u comnm.

Mosmsipablit 00b€M ra30B. Pacu€Tel M0 XUMUYECKUM YpaBHEHUSIM.



duznueckue cBorcTBa BoAbl. Boxa kak pactBoputens. PactBopbl. HacklieHHble M HEHACHIIEHHBIE PacTBOPbI. PacTBOpUMOCTh BEHIECTB B BOJIE.
MaccoBast 105151 BellecTBa B pacTBope. XUMHUUYECKHUE CBOMCTBA BoAbl. OcHOBaHMs. Poib pacTBOpOB B IpHUpOJE U B )KM3HU uesnoBeka. KpyroBopoT Bojbl B
pupoje. 3arpsi3HeHHUE MPUPOIHBIX BOJA. OXpaHa U OUUCTKA IPUPOAHBIX BOJI.

Knaccudukanus neopranmueckux coenuHenud. Oxcunbl. Kiaccudukanms okcumoB: cojeoOpasyroniie (OCHOBHBIC, KUCIOTHbBIE, aM(OTEpHbIE) U
HecoJieoOpa3zyromue. Homenkiatypa okcunoB. dusndeckue U XUMHYECKUE CBOMCTBA OKCcuAOB. [Toyuenne okcumos.

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

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucnot. @usndeckue 1 XuMuyeckue cBoiicTBa kucnotT. P aktuBnoctu MeraioB H. H. bekerosa.
[Tonyyenue KucoT.

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

['eneTnueckas CBA3b MEXKIYy KIIACCAMH HEOPTAHMYECKUX COECTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OTpeieNieHHe COJICpyKaHUs KUCIOPOa B BO3AYyXE, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U U3y4eHHe CBOMCTB KUCIOPO/1a, HAOII0IeH e
B3alMO/JICHCTBHS BELIECTB C KUCIOPOJOM M YCIOBHUS BOSHUKHOBEHHUS U MPEKPALEHUS ropeHus (Ioxkapa), O3HaKOMJIEHUE ¢ 00pa3liaMyu OKCHJIOB U OIKMCaHUE
WX CBOWCTB, MOIy4YeHUE, cCOOUpaHue, paclio3HaBaHUE M U3yUeHHUE CBOICTB BOAOPOa (TopeHue), B3auMoiericterue Bogopoaa ¢ okcuaoM mMean (II) (BozmoxHo
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 HCHOJIb30BaHUE BHAEOMATEPUANIOB), HCCIIEOBaHME O00pa3lloB HEOPraHWMYECKUX 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,
pELIEHNE DKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «Ba)xHeHIne KIacchl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoanuecknii 3axkon u Ilepuoguyeckasi cucremMa xumudeckux iemeHToB JI. U. MenneneeBa. Ctpoenue aTroMoB. XHUMHYeECKasi CBS3b.
OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIINH

[lepBble MONBITKH KiIacCU(PUKAIMM XUMUYECKUX 3JIeMeHTOB. [IoHsATHE O Tpymmax CXOAHBIX 3JIEMEHTOB (ILEIOYHbIE 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
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sijep. M3otomnbl. DnekTponsl. CTpOoeHHE SIEKTPOHHBIX O00O0JIOYEK aTOMOB MEPBHIX 20 XUMHUYECKHX SJIEMEHTOB
[Tepuonnueckoit cucremsl /. 1. MenneneeBa. XapakTepucTUKa XUMAYECKOTO AJIEMEHTA M0 €ro nosiokeHuto B [lepuonuueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHS paJlyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUIMYECKUX M HEMETAINTMYECKUX CBOICTB 110 TPYIIaM U MepruoiaM.



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.

Crenensb okucienusi. OKUCIUTENbHO-BOCCTAHOBUTEbHBIE peakiuu. [Iporecchl okucienus u BocctaHoByieHus. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumeHm:

u3y4eHue o0pa3loB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJICHCTBUE THAPOKCHA [IMHKA C PACTBOPAMH KHUCIIOT M IIENIOUEH, MPOBEJACHUE OIMBITOB,
WUTFOCTPUPYIOMIUX TPUMEPHI OKHUCIIMTEIIBHO-BOCCTAHOBUTEIBHBIX PEaKIMi (TOpEHUE, PEaKIIUU PA3JIOKECHHS, 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, ouocdepa.

['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 3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaIMs, KA U UX COCAUHEHUN B COOTBETCTBHUU C MOJIOKEHUEM AJIEMEHTOB B llepuonnueckoin
CUCTEME U CTPOCHUEM HUX aTOMOB.

CrtpoeHue BemiecTBa: BUABI XUMHUYECKOW CBSI3U. THUIBI KPUCTALTUYECKUX PEHIETOK, 3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THMNA KPUCTAJUIMUECKOU
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. Ctenenpb quccounanuu. CUIbHbBIE U cadble 3JIEeKTPOIHUTHI.

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,
WUTIOCTPUPYIOIINX TPU3HAKH TPOTEKaHUS peakuuid HOHHOTO oOMeHa (oOpa3oBaHME OcCalKa, BBIEJICHHE Tra3a, o0Opa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PeaKIuil (TOpeHre, peakiiuu pa3iokKeHHs, COSTUHEHNS ), pacCliO3HAaBaHUE HEOPTaHUYECKUX
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 xapakrepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHsS aTOMOB, XapakTepHbIe cTeneHu okucieHus. CtpoeHue u (pusnyeckue
CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJTIOTPOIHbBIE MOAU(PHUKAIIMK KHCIOPOa U cepbl. XMMHUYECKHe CBOMCTBa cepbl. CepoBOIOPO/I, CTPOECHHE,
¢u3znyueckne U XUMHUYECKUe cBoMcTBAa. OKCHIBI cepbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCUAOB. CepHas KuCIO0Ta, (pU3MUECKHEe 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, (pusnuecKkue M XUMHUYecKkue cBoiictBa. KpyroBopor azora B mpupoje. AMMHUAK, €ro (u3MYecKHe M XUMHUYECKHE CBOWCTBA, MOIY4YEHUE U
npuMmenenue. Comu aMMOHUS, UX (PU3UYECKHE U XMMUYECKHE CBOMCTBa, MpuMeHeHue. KauecTBeHHast peakiusi HA MOHBI aMMOHHS. A30THasi KUCIIOTa, €&
nojiydeHue, (u3NYeckue MU XUMHUYECKHe CBOWCTBa (00IIMe Kak MpeAcTaBUTENs Kiacca KHUCIOT W cnernuduueckue). Mcnonp3oBaHue HUTPATOB U COJIEH



aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX yIO0OpPEHUH. XMUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH Cpellbl COSAMHEHUSIMH a30Ta (KUCIOTHBIE JOXK/IU, 3arps3HCHUE
BO3/lyXa, MOYBBI U BogoéMOB). Dochop, ammorponHsie Mmoaudukanmu ¢ocdopa, pusnueckue u xumudeckue cpoiictea. Oxeun docdopa (V) u dpochopHas
KHCIIO0Ta, (PU3NYECKHE U XUMHUECKUE CBOICTBA, moyueHue. Mcnonp3oBanue GpochaToB B Ka4eCTBE MHHEPAIBHBIX YI0OPCHUH.

OOmast xapakrepuctuka 3yeMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC CTEIMEHUW OKHUCIEHHS. YTIEpOoJ, aluIOTPOIHbIE
MOTUGBUKAINH, PACIIPOCTPAHEHUE B TIPUPOC, PU3UUECKUE U XUMHUECKUE cBoMcTBa. Ancopouus. KpyroBopot yriepona B mpupojae. OKCHIbI yriiepoja, ux
¢du3nuecKue U XUMHUYECKHUE CBOWMCTBA, JACHCTBHE HA XKUBHIC OPraHU3MBI, MOJYYCHUE W NMPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM
yriaepona (IV), rumotesa ria00ampHOTO MOTEIJICHUST KIIMMAaTa, MapHUKOBBINA 3((ekT. YTolbHAsS KUCIOTA U €€ COJU, X (U3MYECKUE U XMMUYECKHE CBOMCTBA,
moJydeHue u nmpuMeHeHue. KadecTBeHHas peakuus Ha KapOoHAT-MOHBI. Vcmonb30BaHuMe KapOOHATOB B OBITY, MEIHUIIMHE, TIPOMBIIUICHHOCTH U CEITBCKOM
XO3SIICTBE.

[TepBoHavyabHBIC TTOHIATHSI 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSAX yriiepona (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TAHOJI, TJIMIICPUH, YKCYCHAs
kucnota). [IpupogHble HCTOYHHMKH YTIEBOIOPOAOB (Yrojib, MNPUPOAHBIA ra3, HedTh), MPOAYKTHl HX MepepadoTku (OEH3WH), UX pOJIb B OBITY U
MIPOMBIIIIICHHOCTH. [IoHATHE 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: )KHMpaX, OeKaX, yIIIeBoJaX — M UX POJIM B JKU3HU YelOBeKa. MaTtepuaibHOE SIUHCTBO
OpPTraHUYECKUX U HEOPTaHHYECKUX COCAMHCHUI.

Kpemnuuid, ero ¢pusnveckrne 1 XUMAYECKHE CBOICTBA, OdydeHne U nmpuMeHenne. CoemHeHns KpeMHust B ipupozae. O01ue npeacTaBieHust 00 OKCue
kpemuus (IV) u kpemHueBoii kuciore. CHIMKATBI, X HCIIOJIb30BaHHE B OBITY, B MPOMBINUICHHOCTH. BakHelIMe CTPOUTEIbHBIC MaTepUAIIbl: KEpaMHKa,
CTEKJIO, IIEMEHT, O€TOH, Kee300eToH. [IpobaemMbl 0€30MacHOr0 UCTIOIB30BAHMS CTPOUTEIHHBIX MATEPHAJIOB B MIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

W3y4YeHHE 00pa3IlOB HEOPTaHWYECKUX BEIIECTB, CBOWMCTB COJISTHOW KHCIIOTHI, MPOBEJICHUE KAYSCTBCHHBIX pPEaKIUi Ha XJIOPHI-HWOHBI M HAOJIOJICHUE
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
XUMHYECKUX CBOKMCTB pa30aBIIEHHOW CEPHOW KHUCIIOTHI, IPOBEJCHUE KAYECTBEHHON pEaKIMKM Ha CYib(aT-uOH W HAOIIOJACHWE NMPU3HAKA €€ MPOTCKAHHUS,
O3HaKOMIIeHHE ¢ (DPU3MYECKMMH CBOWCTBaMHU a30Ta, ¢ocdopa M MX coeAMHEHUU (BO3MOXKHO HCIOJB30BaHHE BHAEOMATepUaAnoOB), oOpa3laMu a30THBIX U
dbochopHBIX ynoOpeHuii, moaydeHrue, coonpanue, pacro3HaBaHUE U U3YYCHUE CBOMCTB aMMHaKa, MPOBEJACHUE KaueCTBEHHBIX PEAKIMNA HAa UOH 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
MIPOMBIIIIJICHHOCTH, PEIICHHE YKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMe «BakHeHIe HeMeTalTbl U UX COSTUHCHUSD).

MeTtaniabl U UX COeTMHEHHS

OOmas XxapaKTepUCTHKAa XHMHUYSCKHAX DJIEMEHTOB — META/UIOB Ha OCHOBAHHWH WX TOJIOKEHUS B [leproandeckoil cucTeMe XMMHYECKHX 3JIeMEHTOB /JI.
W. MenneneeBa u crpoeHus aromoB. CTpoeHHE MeTalIoB. MeTayuinyecKkas CBS3b U METalNTndeckass KPUCTAIUIMYECKas PeHIéTka. DIeKTPOXUMUYECKUH Pl



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

[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 npupoje. Ouznueckue U XUMUYECKUE CBOICTBA MarHus M Kanblius. Bakneine coenrHeHus: Kaablus (OKCUM, TUAPOKCUI, 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 OKCHJA KaJbIMs M HATPUsl C BOJAOH (BO3MOXKHO HCIOJb30BAaHUE BHUAEOMATEPUAIIOB),
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
AIIOMUHUS U THAPOKCHUA [IUHKA, PELICHUE DKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxHenre MeTauibl U UX COCIUHEHUS.

XuMHus U OKpY:KaloLas cpeaa

BemectBa 1 MaTtepuanbsl B MOBCEIHEBHOM KH3HU YelOBeKa. be3omacHoe MCIMONb30BaHKE BEUIECTB M XUMUYECKUX peakuuil B ObiTy. [lepBas momouisb
MPY XUMHYECKHUX 0XKOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYXKaroleil cpeabl (MpeneibHas IOMycTUMas KoOHIEeHTpamus BemiectB, fanee — [IJIK). Pomp xumum B pemieHun
9KOJIOTUYECKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIC MaTEPUAITB).

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 TIOHATHUS: HAYYHBIH (DAaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIHN3, CHHTE3, KIacCU(PUKAIUs, MEPUOJUIHOCTh, HAOIIOIeHHE,
AKCTIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHUE, TAPHUKOBBIN A(()EKT, TEXHOIOTHS, MAaTEPHUAIIBI.



®uzuka: Marepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIMJ, W30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUNA 3apsij, MPOBOJAHHKH,
MOJTYIIPOBOJTHUKH, JUAJICKTPUKH, (DOTOIIIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, I'a3, paCTBOP, PACTBOPHUMOCTb, KPUCTAITUIECKas
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
BOCIIMTATEIbHOW JI€ATEIbHOCTH B COOTBETCTBUU C TPAAMLMOHHBIMU POCCUHCKMMM COLMOKYJIBTYPHBIMU M JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH,
IPUHATHIMU B OOLLIECTBE IPABUIAMU U HOPMaMH MTOBEJIEHHS U CIIOCOOCTBYIOT IIPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMATIM3ALMU 00yYarOIUXCsl.

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) rpaKIaHCKOr0 BOCTIMTAHMA:

IIPEJCTABICHNUS O COLMAIBHBIX HOPMax M MPaBUIAX MEXIMYHOCTHBIX OTHOIIEHUH B KOJJICKTUBE, KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MI0JIE3HOM, y4eOHOUCCIIEIOBATEIbCKOM, TBOPYECKOW M APYruX BUAAX MAESITEIbHOCTH, TOTOBHOCTM K pa3HOOOPAa3HOW COBMECTHOM JESTENbHOCTU IpHU
BBIMIOJIHEHUM Y4YeOHBIX, T[103HABATEIbHBIX 33Ja4, BBIOJHEHUH XHMHYECKHX OSKCIEPUMEHTOB, CO3JAaHUU YYEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3alMOIIOHUMAHMIO U B3aMOIIOMOIIM B MpOIlecce ITONW yuyeOHOU AeSITeIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEIECHUE U MOCTYIKH CBOMX TOBapHILEH ¢
MTO3ULMU HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEIACTBUN IIOCTYIKOB;

3) IEeHHOCTH HAYYHOTI'0 MO3HAHUS

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEUIECTBE W XUMHUYECKOW pEaKLMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
COCTABJISIIOLIME OCHOBY JUIsl MOHUMAaHMs CYIIHOCTH HAy4YHOM KapTHHBI MHpa, NPEJCTaBI€HHsS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS IPUPOJIBI,
B3aMMOCBSA35X YEJIOBEKA C IPUPOIHOM CPENOH, O POJIM XUMHUH B MIO3HAHNU ITHX 3aKOHOMEPHOCTEN;

M03HABATENIbHbIE MOTHBBI, HAlPaBJIEHHbIE HA MOJIYYEHHE HOBBIX 3HAHUN MO XMMHHU, HEOOXOIUMBIE JUJIsi OOBSCHEHUS HaOJII0/aeMBIX IPOILIECCOB U
SBJICHUM, TO3HABaTENIbHOW, MH(POPMALMOHHOM M YHUTATEIBCKOW KYJIBTYphl, B TOM YHCJE HAaBBIKOB CaMOCTOSTEIbHON paboThl C Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TIOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUH;

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 XKU3HM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pOBBIO, YCTAHOBKHM Ha 370POBBIA 00pa3 >KU3HU, OCO3HAHUE IMOCIEICTBUN U
HENpUITHE BPEAHBIX NMPUBBIUEK (YIOTPEOICHUS aJKOToIsl, HAPKOTHKOB, KYpeHHsI), HEOOXOIMMOCTH COOIOEHHS MpaBUil 0€30M1aCHOCTU MPHU O0pallleHun ¢
XMMUYECKMMH BEIIECTBAMHU B OBITY M peaibHOMN 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:

9KOJIOTHUYECKH 11€IeCO00pa3HOe OTHOIIEHHE K TIPUPOJIE KaK MCTOYHKKY JKM3HU Ha 3eMile, OCHOBE €€ CYIIeCTBOBAHMS, IOHUMaHHE [IEHHOCTH 3710pPOBOTO
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 HO3HaBaTeHI>HOI71, KOMMyHPIKaTI/IBHOfI u COIII/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/IbHbIEC YHHMBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble Jjornueckue AeMcTBUs:

YMeHI/Ifl HUCITIOJIB30BATh HpI/IéMI)I JIOTUYCCKOT'O MBIIIJICHUA HpI/I OCBOCHHNU 3HaHI/II713 paCKpBIBaTI) CMBICJI XUMHWYCCKHUX HOHS[TI/Iﬁ (BI)I)IGJ'ISITI) nux xapaKTepHHe
MpPU3HAKY, YCTAHABIMBATh B3aUMOCBS3b C JPYTUMHU TOHSTHUSMH), HCIONB30BAaTh MOHATUSA IS OOBSCHEHUS OTIENbHBIX (DaKTOB W SIBJICHHM, 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}IYKTI/IBHI)IG, )IeJIyKTI/IBHI)Ie, 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
XUMHUYECKON peakluu — TMPU PelIeHHH Y4eOHO-TO3HABATENbHBIX 3a/a4, C Y4ETOM JTHX MOJICNBbHBIX MPEACTABICHUI BBISBIATH M XapaKTepHU30BaTh
CyIHeCTBeHHI)Ie HpI/ISHaKI/I Hsyqaeme O6’I)eKTOB — XHMHYCCKUX BCIICCTB U XUMHNUYCCKUX peaxunﬁ, BBIABJIIATH 06[111/16 SaKOHOMepHOCTI/I, HpI/IqI/IHHO-
CJIEZICTBEHHBIE CBSI3U U IIPOTUBOPEUYMS B U3YYAEMBIX ITPOLIECCAX U SBIICHUSX.



Ba3oBble uccienoBarejabcKue qeicTBUA .

YMEHHE HCIOJIh30BaTh MOCTABICHHBIC BOIPOCH B KA4€CTBE MHCTPYMEHTA IMO3HAHUS, a TAK)KE B KA4ECTBE OCHOBHI I ()OPMUPOBAHUS 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.

Pa6ora ¢ nundopmanmeii:

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
KOMOMHAIIUSIMH;

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 IPEJICTaBIISITh OJyYEeHHbIE PE3yJIbTaThl IO3HABATENBLHOM JAEATEIbHOCTU B YCTHBIX U NMHCbMEHHBIX TEKCTaX; JAeNaTh MPE3CHTALMIO PE3YIbTaTOB
BBINOJIHEHUS] XUMHUYECKOTO IKCIIEpUMEHTA (JJa00paTOPHOTO OIBITa, Ta00paTOPHOIM pabOTHI IO HCCIETIOBAHNIO CBOMCTB BEILIECTB, YUEOHOTO NMPOEKTA);

YMEHHsSI y4yeOHOro COTPYAHMYECTBA CO CBEPCTHMKAMHU B COBMECTHOM IIO3HABaTENbHOM M MCCIEAOBATENbCKOM NE€ATEIBbHOCTH MPH PEUICHUU
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).

PeryasiTuBHbIe yHUBEpPCcaAJIbHbIE YUeOHbIE 1eliCTBHA:

YMEHHE CaMOCTOSITEIbHO OMpPEAENATh IeNU JeSTeNbHOCTH, IUIAaHWPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOAMMOCTH KOPPEKTHPOBATh
CBOIO JIeSITEIbHOCTb, BBIOMpATh Hambosee IPQPEeKTHBHBIE CIMOCOObI pelIeHHs Y4eOHbIX M I03HABaTEJIbHBIX 3aJau, CaMOCTOATENbHO COCTaBIATH WIIU
KOPPEKTUPOBATh NMPEAJIOKEHHBIN alrOPUTM JI€UCTBUN IIPU BBHITOJIHEHUH 3aJJaHUM ¢ Y4ETOM MOJTyYeHUsI HOBBIX 3HAaHUIN 00 M3ydyaeMbIX 00bEKTaxX — BEllecTBax



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: OCBOEHHBbIE OOYYarOIMMUCS Hay4HbIE 3HAHMs, YMEHHMsS M CHOCOOBI AEHCTBHM, crnenuduueckue Ui NpeIMeTHOH 001acTh «XUMHS», 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
(omHOpOAHAS M HEOAHOPOJHAS), BAJIEHTHOCTh, OTHOCHUTENbHAS aTOMHAs M MOJIEKYJISIpHas Macca, KOJMYECTBO BELIECTBA, MOJb, MOJIIpHas 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- M DHIOTEPMHUYECKHE PEAKIUH, TEIIOBOW 3((EeKT peakuuu, sSApO aroMa, AIEKTPOHHBIA CIIOM aToMma, aTOMHas OpOWTallb, PagHyC 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 cMbici [lepuonuueckoro 3akona J[. . MenaeneeBa: 1eMOHCTpUPOBATh MOHUMAHKUE MEPHOAMUYECKON 3aBUCUMOCTH CBOMCTB XUMHUECKUX
JJIEMEHTOB OT HMX TOJOXKeHus B [leproanyeckoll 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
(cocraB u 3apsz sapa, o0IIee YUCI0 IEKTPOHOB M PACHPEACICHUE UX MO SJIEKTPOHHBIM CIIOSIM);

e KJIaccu(uuUpoBaTh XMMHUYECKHUE 3JIEMEHTHI, HEOPraHMUYECKUE BEIIEeCTBA, XUMHUYECKHE PeaKIMU (IO YUCIYy M COCTaBy YYACTBYIOIIMX B PEaKIUU
BELIECTB, [0 TEIJIOBOMY 3D PexTy);



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;

IPUMEHATh OCHOBHBIE OIEPAllMM MBICIUTEIbHON NEATEIbHOCTH — aHAJIU3 M CUHTE3, CpaBHEHHE, 0000IIeHue, cUcTeMaTH3alHio, 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 XUMHYECKOM peaKIuy, NpeaeiabHo Jonyctumas konuentpanus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX IIOHATUN U IPUMEHSATD 3TH MTOHATHS IIPH ONMCAHUM BEILIECTB U X NPEBPAILECHUN;
UCIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JUJISl COCTaBJIEHMsI (POPMYJI BEILIECTB U YPaBHEHUI XUMUUYECKUX PEaKLInii;

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: pa3ivuyaTh MOHATHUS «TJ1aBHas moirpymmna (A-rpymnma)» u «mobounas noxarpymnmna (b-
rpymnna)», Manble U OoNbIINe MePUOJIbl, COOTHOCUTh 0003HAYEHHS, KOTOPhIE UMEIOTCS B IEPUOAMUYECKON TaOINIlEe, C YUCIOBBIMHU XapaKTePUCTUKAMU
CTPOEHHUSI aTOMOB XMMHYECKHUX 3JEMEHTOB (COCTaB M 3apsij sapa, oOllee YHCIO JIEKTPOHOB U PACHpEeNeHHEe UX IO 3JIEKTPOHHBIM CIIOSIM),



OOBSICHATH O0IIME 3aKOHOMEPHOCTH B MU3MEHEHUH CBOWMCTB DJIEMEHTOB M UX COCIIMHEHHI B TIpeieiaX MaJIbIX TIEPHOJIOB U TJIABHBIX IMOATPYIII C YYETOM
CTPOCHHS X aTOMOB;

KI1acCcU(UIUPOBATh XUMHUYECKUE AJIEMEHTHI, HEOPTaHMYECKHE BEIECTBA, XUMHUECKUE peakinuu (10 YUCIy M COCTaBY YYAaCTBYIOIIUX B PEAKIIUU
BEIIECTB, [0 TEIJIOBOMY 3P PEKTy, IO U3MECHEHHIO CTEIICHEH OKUCICHUS! XUMUYECKUX SJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIINE U CHEIM(PUUSCKIE XUMUIECKHUE CBOMCTBA IPOCTHIX U CIOXHBIX BEIIECTB, MTOITBEPXKAasi ONMCAHUE IPUMEPAMHU
MOJICKYJISIPHBIX U MOHHBIX YPaBHEHUHN COOTBETCTBYIONIUX XUMHUYECKHUX PEAKIIHIA,

COCTaBIISITh YPABHEHUS SJICKTPOJIUTHUYECKOW JHUCCOIUAIIMHA KUCJIOT, MIEJOYeH W COJIeH, MOJIHBIE M COKPAlICHHBIC ypaBHEHHS PEaKIUid HOHHOTO
oOMeHa, ypaBHEHHSI PEaKIi, IOATBEPIKAAFOIINX CYIIIECTBOBAHNE TCHETHICCKON CBS3H MEKIY BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIUi MOCPEICTBOM COCTABJICHUS 3JICKTPOHHOTO OaaHca 3TUX PEeaKIni;
MIPOTHO3MPOBATH CBOKWCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOSHUS, BO3MOXKHOCTH MTPOTEKAHUS XUMUYECKUX MPEBPAIICHUHN B PA3IUIHBIX YCIOBHSIX;
BBIUUCIISATh OTHOCHUTEJIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEHIECTB, MAaCCOBYIO O XMMHYECKOrO 3JIeMEHTa 1Mo (opMyJe COCAMHEHUS,
MacCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOIUTH PACUYETHI TI0 YPABHEHUIO XUMHUYECKON PEaKIIHH;

COONIIOIaTh TIpaBWJIA IOJIb30BAHMSI XUMHYECKOW IMOCYIOH W Ja0OpaTOpPHBIM OOOPYAOBaHHEM, a TaKXKe NpaBUiia OOpalleHUs C BEIISCTBAMH B
COOTBETCTBHHM C WHCTPYKIIUSMH 10 BBIMOJIHCHUIO JTAOOPATOPHBIX XWMHUYECKUX OIBITOB IO TIOTYYCHHIO W COOMPAHHMIO Ta3000pa3HBIX BEIISCTB
(aMMHaKa 1 yriaeKuciIoro rasa);

MIPOBOJIMTH PEAKIUH, MMOATBEPKIAIONINE KAYSCTBCHHBI COCTaB Pa3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM ITYTEM XJIOPHI-, OPOMUA-, UOIU-,
kapOoHat-, ¢ocdar-, cunmMkar-, cynbdar-, THIPOKCHA-UOHBI, KATUOHBl aMMOHHS U HOHBI HM3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTAaHHMUYECKHUX BEIICCTB;

MPUMEHSTh OCHOBHBIC OMNEpPAllMU MBICIUTENBHON AESITeNTbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, 000OIeHHEe, CHUCTeMaTH3allhi0, BBIIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3¢d — JUISI W3YYCHHS CBOWCTB BEIIECTB M XHMHUYECKUX PEAKIMi, €CTeCTBEHHO-HAYYHBIC METOJBI IO3HAHUS —
HaOIo/IeHne, U3MEPEHNe, MOJICIIUPOBAHKE, YIKCIIEPUMEHT (pealbHbI U MBICTICHHBIH ).



3. TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne o/ HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI

Pasznen 1.HepBOHa‘la.]'lLHLIeXI/IMI/I'leCKHeHOHHTI/Iﬂ
Xumusa — Ba)kHas 00J1aCTb €CTECTBO3HAHMS U

KoanuyecTBo 4yacoB

JuaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
pecypcsl

11 . 5 bubmuoreka LIOK https://m.edsoo.ru/7f41837¢
NPaKTUYECKOH JIeATEFHOCTH YeJIOBEeKa
1.2 BewecTBa 1 XuMu4eckue peakuuu 15 bubnuoreka [{OK https://m.edsoo.ru/7f41837¢
Wroro mo pazneny 20
Paznen 2.BakHelime nmpeacTaBUTe M HEOPraHMYECKUX BelIECTB
2.1 Boznyx. Kucnopon. Ilonsitue 06 okcunax 6 bubnuoreka [{OK https://m.edsoo.ru/7f41837¢
2.2 Bonopon. IloHsiTre 0 KHCI0Tax U coysx 8 bubnuoreka [{OK https://m.edsoo.ru/7f41837¢
2.3 Boga. PactBopsl. [IoHsiTHE 00 OCHOBaHUSX 5 bubnuoreka [{OK https://m.edsoo.ru/7f41837¢
2.4 OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COEAMHEHUN 11 bubnuoreka [{OK https://m.edsoo.ru/7f41837¢
Wroro mo pazueny 30

Paznen 3.11epuoauyeckuii 3axon u [lepuoguyeckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. Ctpoenne aToMoB. XUMHUYECKAsl CBSA3b.

OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE peaKIuu

[Tepnoanueckuii 3axoH u [lepnoanueckas cucrema

3.1 xuMmudeckux sneMentoB J[. . Menpene-eBa. 7 bubmuoreka [{OK https://m.edsoo.ru/7f41837¢
CtpoeHue aToma
3.2 KHMUIECKA CBA3E. OKHCIUTEIBHO- 8 but6mmoreka IIOK https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTENIBHBIE PEAKIIUU
Wroro no pazneny 15 bubnmoreka [{OK https://m.edsoo.ru/7f41837c
PeszepBHoe Bpemst 3 bubnmoreka [{OK https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

9 KJIACC

Ne
H JJIeKTpO e oBbI€) oOpa3oBare e
w/n anMeHOBaHMe Pa3/ieJioB U TeM MPOrpPaMMbl KoH1ecTEG 1C0B JIEKTPOHHBIE (HudpoBbIie) 00pa3oBaTEIbHbI
pecypcsbl
Pa3nes 1.BemecTBo U XUuMHYeCKHE PeaKIMH
[ToBTOpeHue u yrnyOneHne 3HaHU OCHOBHBIX Pa3esioB
1.1 P YRy pasi 5 Bu6miorexa [JOK https://m.eds0o.ru/7f41a636
Kypca 8 kiiacca
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKIINI 4 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
DIEKTPOTUTHYECKAs TUCCOIMANNsA. XUMUYECKHE PEaKIIuU
13 P Areconmat peartt 8 Bu6miorexa [JOK https://m.eds0o.ru/7f41a636
B pacTBOpax
Utoro no pazneny 17
Pa3nes 2.HemeTanibl 1 UX cOeIMHEHUSI
OO11ast XxapakTepUCTHKA XUMHUECKUX 31eMeHTOB VIIA-
2.1 . P P 4 bubmuoreka I{OK https://m.edsoo.ru/7f41a636
rpynnsl. ['ajgoreHsl
OO61mas xapakTepuCcTHKa XUMUYECKHUX J1eMeHTOB VIA-
2.2 . 6 bu6mmoreka IIOK https://m.edsoo.ru/7f41a636
rpynnsl. Cepa u e€ coeJuHeHUs
OO11ast XapakTepUCTHKA XUMHUYECKUX 3JIEMEHTOB VA-
2.3 Hl P P 7 bubmuoreka I{OK https://m.edsoo.ru/7f41a636
rpynnsl. A30T, pochop U UX COETUHEHUS
OO0m1ast XapakTepUCTHKA XUMHUECKUX 3JIeMeHTOB |V A-
24 t P P . 8 bubnmoreka [{OK https://m.edsoo.ru/7f41a636
IpymnIibl. YTIAepoa U KpEMHUH U UX COeTMHEHUS
25

Hroro no pazneny

Paznen 3.Meta/sIbl M MX COeIMHEHU S

3.1 OO01111e cBOMICTBA METAIIJIOB 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

3.2 ‘ Baxkneime Metayuipl 1 UX COSIUHEHUSI 16 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4.Xumus u okpy»kamomas cpeaa

4.1 ‘ BemiectBa 1 MaTepuainbl B )KM3HU YEJIOBEKA 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PeszepBHoe Bpemst 3 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

4. TIPOBEPSEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUMS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

8 KIIACC
Koa nposepsiemoro . .
pesyBTATA IIpoBepsiemble NpeMeTHbIE pe3y/IbTaThl OCBOCHHSI OCHOBHOI 00pa30BaTe/bHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHNsA
1 ITo Teme: «IlepBoHaYaIbHBIC XUMUYECKUE TOHSTH)

PacKpBIBaTh CMBICII OCHOBHBIX XMMHYECKUX TOHSTHI: aTOM, MOJIEKYJIa, XUMHUCCKHH 3JIEMEHT, IPOCTOE BEIECTBO, CIOKHOE BEIECTBO,
cMech (OIHOpOAHAS W HEOJHOPOIHAs), BAICHTHOCTh, OTHOCUTENBHAS aTOMHAas M MOJEKYJISIpHAas Macca, KOJIMYECTBO BEMIECTBA, MOIb,

11 MOJISIpHasi Macca, MaccoBas IO XUMHMYECKOTO 3JEMEHTAa B COCIMHEHHM, MOJIIPHBIM 00BEM, XMMUYECKas peakiys, KIacCU(PUKAILUI
peakuuii: peakiMyu COEIWHEHUS, PEaKIUU PA3TOKEHHs], PEaKIMH 3aMEICHUS, pPeakiuu oOMEHa, 5K30- U PHJOTEPMHUYCCKHE PEaKIUH,
TETUIOBOH A (PEKT peakIyy, pacTBOP, MACCOBAsI IOJIS BEIECTBA (ITPOIIEHTHASI KOHIICHTPAINSI) B PACTBOPE

1.2 WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECCKUX MOHSATHH ¥ MPUMEHSTh 3TH NOHSATHS IPH ONMCAHUU BEIIECTB U UX NPEBpaIleHUH

1.3 HCIIOJIF30BATh XUMHUIECCKYIO CHMBOJIMKY ISl COCTABJICHHUS (DOPMYIT BEMIECTB M YPABHEHUH XUMHUIECKUAX PEAKIIHIA

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

1.5 OTIPEIEIISITh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCTMHEHMUIX

1.6 KJIacCU(HUIMPOBATH XUMUIECKUE PEAKIIUH (IO YUCIY M COCTaBY YYAaCTBYIOIIMX B PEAKIMU BEIECTB, 110 TEIJIOBOMY (D hEKTY)

1.7 BEIYHCIIITE OTHOCHTENBHYIO MOJICKYISIPHYIO ¥ MOJIPHYO MAacChl BEIIECTB

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

1.9 BBIYHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOpE

110 IPUMEHATh CCTECTBEHHOHAYYHBIC METOIBl TO3HAaHWSA — HaAONIONCHHE, HW3MEpeHHe, MOICIHPOBAaHHE, JKCIICPUMEHT (peajbHBId U
MBICIICHHBIH )

2 Ilo teme: «Baxunelmue npeaCcTaBUTEN HEOPTAHUYECKUX BEIECTB)

2.1 pPacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHSTUN: OKCUJ, KHCIIOTa, OCHOBAHHE, COJIb

2.2 OTIPEISISITh MPUHAICKHOCTD BEMIECTB K ONPEACIEHHOMY KJIACCY COSTMHEHUI MO (hopMyIam

2.3 KJIacCU(HINPOBATH HEOPTAHIMUECKHE BEIECTBA

24 XapaKTepU30BaTh (onncmlaarb) o0IIre XMMHYECKHEe CBOMCTBA BELIECTB PA3IMYHBIX KIACCOB, MOATBEPAs OMMCAHUE MpPUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUECKUX PEAKLIUI

25 HpOFHO?)I/IpOBEITL CBOMCTBA BCHICCTB B 3aBUCHUMOCTH OT HUX Ka4YCCTBCHHOI'O COCTaBa, BO3MOXHOCTU IIPOTCKAHUA XUMHUYCCKUX
NPEBPALICHUI B Pa3IMYHbIX YCIOBHAX
CIIEZIOBaTh TPAaBHWJIaM IIOJB30BAHMSI XHMHUYECKOH TOCYHOM M J1abopaTOpHBIM 00OpYIOBAaHHMEM, a TAaKXkKe IpaBWiIaM OOpamieHust ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSIMU IO BBIIOJHEHUIO J1a0OPATOPHBIX XUMHUECKHX OIBITOB IO MOJYYEHUI0 U COOUPAHUIO

2.6 ra3000pa3HBIX BEIECTB (BOAOPOJAa M KHCIOPOJA), NMPUTOTOBIEHHWIO PACTBOPOB C ONPEAENEHHOH MacCOBOH IOJICH pacTBOPEHHOTO
BCIICCTBA, IJIaHUPOBATh u IIPOBOIUTH XUMHUYECKUC SKCIICPUMEHTBI
110 PACHO3HABAHUIO PACTBOPOB IIEIOYECH U KHCIOT C HOMOIIBIO HHANKATOPOB (JTaKMyC, heHonTaenH, METHIIOPAHX U IPyTHE)




Koa nposepsiemoro . .
pe3ybTaTa IIpoBepsieMble MpeqMeTHBIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTeIbLHOI MPOrpaMMbl OCHOBHOTO 001IEr0 00pa30BaHusA
2.7 MIPOBOJIUTH PacuEThl O YPAaBHEHUIO XUMHUYECKON peaKkIuu
3 [To Tteme: «Ilepmommueckuii 3akon u Ilepmommyeckass cucrema xumudeckux snemeHToB [[. . MenzaeneeBa. CtpoeHue aToOMOB.
Xumuueckas cBa3b. OKHUCIUTEIIbHO-BOCCTAHOBUTEIILHBIE PEAKITUID)
pPacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX IOHSATHH: PO aToMa, JIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOWTab, PagUyC aTroma,
3.1 XUMHUECKas CBS3b, MOJIIPHAS M HEMOJIIPHAsi KOBAJICHTHAS CBS3b, SJICKTPOOTPULIATEILHOCTh, HOHHAS CBS3b, HOH, KATHOH, aHHOH, CTEIICHb
OKHCJICHHS
3.2 KJIACCU(PHIIMPOBATH XUMHUIECKUE 3JICMEHTBI
33 ONHCHIBATh U XapaKTEePH30BaTh TaONMU4YHYIO Gopmy llepnonndyeckoil cUCTEMBl XUMHYECKHUX JJIEMEHTOB: Pa3lIMdaTh MOHSATHS «TJIaBHAS
nonrpymnmna (Arpynmna)» u «nodounast noarpynna (brpymma)», «manbie» u «00JbIIHE» MePHOIbI
34 packpbeiBaTh cMbIci [lepuoauueckoro 3akoHa /.M. MenneneeBa: 1eMOHCTPUPOBATh MMOHUMAHUE MEPHOINYCCKON 3aBUCHMOCTH CBOKCTB
XMUMHYECKHX DJIEMEHTOB OT MX MoJ0xeHus B Ilepuonudeckoit cucteme
COOTHOCUTHh 00O3HauUeHMsI, KOTOpble MMeroTcs B Tabmuie «llepumoamueckas cucreMa xumuueckux snemeHtoB JI.M. MeHzaeneeBay ¢
3.5 YHCIIOBBIMM XapaKTEPUCTUKaMU CTPOCHUS aTOMOB XHMHUYECKHX 3JEMEHTOB (COCTaB W 3apsal sapa, oOlee YUCIO D3JIEKTPOHOB
U pacnpeielieHHe UX 10 SIEKTPOHHBIM CII0SIM)
3.6 OTIpEAETATh CTENICHb OKUCIICHYSI SJIEMEHTOB B OMHAPHBIX COCTUHEHUAX
37 OTIpeETIATh BHU]I XUMHYECKOM CBSI3U (xoBajeHTHAS u HMOHHAs)
B HEOPTaHUYECKHUX COCTMHEHHSIX
9 KJIACC
Koa nposepsiemoro . .
pesyabTaTa IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTAThHI OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOI NMPOrpaMMbl OCHOBHOIO 00111ero 00pa3oBaHus
1 ITo Teme: «BemiecTBo 1 XUMUYECKasl PEAKIUS
PacKpbIBaTh CMBICI OCHOBHBIX XHMHYCCKHX MOHSATHI: PacTBOP, AJICKTPOJIMUTHI, HEIICKTPOJIUTHI, HIEKTPOIUTHYCCKAS IUCCOIMAINS, PEAKIIUN
11 MOHHOTO 00MEHa, KaTallu3aTop, XUMHUYECKOe PaBHOBECHE, O0paTUMbIE U HeoOpaTuMble peakilii, OKUCIUTEITbHOBOCCTAHOBUTEIBHBIC PEaKIIUH,
OKHUCIIUTENlb, BOCCTAHOBHTENb, OKHUCJICHHWE W BOCCTAHOBJIICHHE, AJUIOTPOIUS, aM(pOTEPHOCTh, XUMHYECKas CBs3b (KOBaJeHTHAs, WOHHAs,
METaJUIMYECKast ), KPUCTAIUTMYECKasi peNIETKA, CIUIABEI, CKOPOCTh XUMUYECKOU PeaKknu
12 WJUTIOCTPUPOBATH B3aUMOCBS3h OCHOBHBIX XUMHUECKUX MMOHATHH M IPUMEHSTh 3TH TIOHSATHS MTPH OTNIMCAHUH BEIECTB U X MPEBPAICHUHA
13 COCTABJISITh YPAaBHEHUSI DJICKTPOJIMTUYECKON TUCCONMAIIMKA KHUCIIOT, IIEeTI0UeH W COJICH, TTOTHBIE ¥ COKPAIIEHHBIE YPAaBHEHUS PEAKIIMA NOHHOTO
obmeHa
14 PacKphIBaTh CYITHOCTh OKUCIMTEIHHO-BOCCTAHOBUTEIBLHBIX PEAKITNI MOCPEICTBOM COCTABJICHHUS DJIEKTPOHHOIO 0ajaHca dTUX PEaKIui
15 MIPOBOJIUTH PACUYETHI TI0 YPABHEHHUIO XUMUYECKOHN peaKInu
2 ITo Temam: «HemeTaiuiel M X coeqUHEHHUS» U «MeTaJuIbl ¥ UX COSIMHCHUS




Kon nposepsiemoro

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTaThl OCBOCHHMSI OCHOBHOII 00pa30BaTe/IbHOI POrpaMMbl OCHOBHOI0 0011ero 00pa3oBaHus

pe3yJabTara
21 XapaKTepH30BaTh (OMHCHIBATH) OOMIME U cneunv(bnqecxne XHMHUYECKUE CBOHCTBA MPOCTBIX H CIONHBIX BEIIECTB, NMONTBEPXIAs ONHCAHHUE
pUMepaMH MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHUHN COOTBETCTBYIOIIUX XUMHUCCKHX PEAKIUN
2.2 COCTABJISITh YPaBHEHUSI PEAKIN, HOATBEPKIAIOMINX CYIIIECTBOBAHHE T€HETHIECKON CBSI3M MEXKAY BEHIECTBAMY PA3IMYHBIX KJIACCOB
23 MPOTHO3UPOBATh CBOIMCTBA BEUIECTB B 3aBUCHMOCTU OT MX CTPOCHHS, BO3MOXKHOCTH MPOTEKAHWS XUMHUYECKUX MPEBPALICHUN B pa3IMYHBIX
) YCIOBHSIX
CJICZIOBATh MPABUIIAM TIOJIb30BaHUS XMMHUYECKON MOCYA0H M J1Ta0OpaTOpHBIM 00OPYIOBaHHEM, a TAKXKE MPaBIIaM OOpAIICHHs C BEIICCTBAMU
2.4 B COOTBETCTBUH C MHCTPYKIMSIMU TI0 BHITOJHEHUIO JIAOOPATOPHBIX XUMUYESCKUX OIBITOB TI0 TOJIYUYSHHIO U COOMPAHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaKa 1 yriieKucIioro rasa)
MPOBOMTE PEAKIINH, TOTBEPKIAOIINE KAUeCTBEHHBIN COCTAB Pa3IUYHBIX BEIECCTB: PACIIO3HABAT OIMBITHBIM ITyTEM XJIOPHI-, OPOMUJI, KO,
2.5 kapOoHar, ¢pocdar, cuukar, cyabhaT, THAPOKCHINOHBI, KATHOHBI AMMOHHS, HOHBI H3yUEHHBIX METAJIOB, IPUCYTCTBYIONTUE B BOJHBIX PAcTBO-
pax HeOPraHMYECKHUX BEIICCTB
3 Io Teme: «XuMHS 1 OKpYKArOIIAs CpeIar»
3.1 pacKpBIBaTh CMBICT OCHOBHBIX Xummdeckux moustuid: [1/IK BemecTBa; KOppo3ns METaJUIOB
MPUMEHSATh OCHOBHBIC OINEPALMU MBICIUTECIBHON JCATEIBHOCTH — aHAM3 U CHHTE3, CPaBHEHHE, 00O0OIICHHE, CHCTEMATU3AIINIO, BBISBICHUE
3.2 MPUYIAHHO-CIECTBEHHBIX CBSI3eH — IS M3YUCHHSI CBOMCTB BEIECTB M XMMHYECKUX PEaKIIHii; eCTeCTBEHHOHAYYHBIE METOIBI II03HAHUS — Ha-

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




5. NPOBEPSAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 IlepBOHaYaIbHBIE XUMUYECKHE TOHSATHUS
11 [Tpenmer xumuu. Posib XUMHUHU B )KU3HU YeI0BEKa. XUMHUS B cucTeMe HayK. Tena u BemectBa. @U3ndeckue cBONCTBA BEIIECTB. ArperaTHoe
COCTOSIHUE BEILIECTB
1.2 IToHsiTHE 0 MeTO/1aX TO3HAHUS B XUMHUH. YncThIe BelecTBa U cMecH. CriocoObl pa3iesieHus! cMecei
13 ATOMBI U MOJEKYJbl. XHUMHUYECKHE 3yIeMEHThl. CHUMBOJIBI XMMHUYECKUX 3JIeMeHTOB. [IpocTbie M cllokHBIE BeliecTBa. ATOMHO-
MOJIEKYJISIPHOE YUECHHE
14 Xumnueckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA cocTaBa BemecTB. OTHOCHTEIbHAS aTOMHas
' Mmacca. OTHOCHUTEIbHAs! MOJIEKYJIsIpHas Macca. MaccoBas J0J1s1 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHNUN
15 KonungectBo BemecTBa. Monbs. MossipHas macca. B3auMoCBsA3p KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHMI] BelecTsa. Pacyérsl o
dbopMynaM XMMHYECKHX COEIMHEHHH
16 Pu3nyecKkue U XUMUYECKUE SBICHUsI. XUMUYECKas PEaKIUs U €€ MPU3HAKU. 3aKOH COXPAHEHUS MacChl BEIIECTB. XUMUYECKUE YPAaBHEHUS.
Knaccudukanus XuMHUUeCKUX peakliui (COeMHEHNs], Pa3I0KEeHHs], 3aMEIIeHUs, OOMeHa)
XUMHUECKUN SKCHEPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCyI0H, ¢ MpaBwiiaMH paboThl B jabopaTopuu U NMpUEMaMu OOpaleHHs C
1abopaTOPHBIM O0OpPYJAOBaHUEM, HM3YUEHHE W OINHUCAHHE (U3UYECKUX CBOMCTB OOpPA3I[OB HEOPTaHMYECKUX BEIIECTB, HAOIIOJACHUE
¢u3nyeckux (IUIaBJI€HUE BOCKA, TasHHUE JIbJla, PACTUpAHUE caxapa B CTYINKe, KUIEHWE M KOHJEHCALUs BOJbl) U XUMHUYECKUX (TOpeHue
CBEYM, NPOKAJMBAHUE METHOW IPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KHUCJIOTOM) SBIEHMH, HAOJIIOJEHHE U OINUCAHUE IPU3HAKOB
1.7 NPOTEKaHUS XUMHUECKUX peakluil (pa3iokeHue caxapa, B3auMOACHCTBHE CEPHOM KUCIOTHI ¢ XJIOPUAOM Oapusi, pa3sioskeHHe THIAPOKCHIA
meau(Il) mpu HarpeBanuu, B3auMojeicTBUE kKeie3a ¢ pactBopoM coiu meau(Il), nzyduenne cnocoOoB pazaeneHus cMecei (C MOMOIIbI0
MarHuTa, (WIbTPOBAaHHE, BBIAPUBAHUE, AUCTWILIALMS, XpoMaTorpadwus), MpOBEIEHHE OYMUCTKU IOBApPEHHOW COJM, HaOMIo/leHue Hu
ONMCAHUE PE3yJbTAaTOB TMPOBEACHHS OMNbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHHEe MOJENed MOJEKY
(I1apocTepIKHEBBIX )
2 BaxHelmne nmpeacTaBuTeN HEOPraHMYECKUX BEIIECTB
Boznyx — cmech razoB. CoctaB Bo3zayxa. Kucnopoa — anemeHT u npocToe BemecTBo. HaxoxaeHue kuciopoja B npupojie, hpusndeckue u
2.1 XUMHUYecKHe cBoiicTBa (peakuuu ropeHus). Oxcuabl. [Ipumenenue kucnopona. CrocoObl MOSy4yeHHs KHCIOpoJa B JIabopaToOpuM U
npoMeinuieHHOCTH. KpyroBopot kucnopoza B npupoze. O30H — ajuioTponHasi MOAM(PUKAIUs KUCI0opoaa
2.2 TennoBoil 3¢hekT XMMUUECKoil peakiy, TEePMOXHUMUYECKHE YPaBHEHHUS, 9K30- U SHJIOTEPMUYECKHE peaklnu. TOMIMBO: yrojib U METaH.




Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

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

2.3

Bomopon — anemeHT u npoctoe BemiecTBo. Haxoxkaenue Bomopoaa B pupojie, (PU3NIecKue U XMMHUYECKHE CBOMCTBA, TPUMEHEHHUE, CIIOCOObI
noyiydeHus. Kuciaotel u conu

2.4

Mounsipablii 00bEM razoB. PacuéTel 10 XUMHUYECKUM YpaBHEHHSIM

2.5

®dusnueckue cBoKcTBa BoAbl. Bona kak pactBopurenb. PacTBopbl. HacsllieHHbIE M HEHACBIIIEHHBIE paCTBOPBL. PaCTBOPUMOCTH BELIECTB B
Bozie. MaccoBas 10J1s BEILECTBA B pacTBOpe. XMMHUYECKHUE CBOMCTBA BOAbl. OcHOBaHusA. Poib pacTBOpPOB B IPUPOJE U B JKU3HU YEIOBEKA.
KpyroBopot Bozbl B ipupoie. 3arpsi3HeHHe NpUPOIHbIX BoA. OXpaHa M OYMCTKA IPUPOTHBIX BOJ

2.6

Knaccudukanus nHeopranuueckux coenuHeHuit. Oxcuabl. Knaccuduxanms oxcumoB: coneoOpasyromue (OCHOBHBIE, KHCIIOTHBIEC,
amdoTepHbIe) U HecoeoOpasyrone. Homenknarypa okcuaoB. GU3NYECKUE M XUMUIECKIE CBOHCTBA OKCHJIOB. [loydeHre OKCHIIOB

2.7

OcnoBanus. Kiaccuduxanus ocHoBaHMiA: MENOYN U HEpacTBOpUMBbIe ocHOBaHMs. HoMmeHkaTypa ocHoBaHMN. DU3HUECKUEe U XUMHUYECKUE
CBOMCTBA OCHOBaHUM. [losrydenne ocHOBaHM

2.8

Kucnotel. Knaccudpukanus kucinor. Homenknatypa KucioT. @U3NYeCKUe U XUMHYECKHE CBOMCTBA KHUCIOT. Ps aKTHBHOCTH METAIIIOB
H.H. bekerosa. [lonydyenue kucnor

2.9

Conu. Homenknarypa coneil. @usnueckue u XxuMudeckue cporicta cosueil. [lonyuenue coneit

2.10

I'eneTnyeckas CBA3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX COEeIUHEHUI

2.11

XYUMUYECKUH SKCIIEPUMEHT: Ka4yeCTBEHHOE OMpE/eNIeHUEe COJepKaHUs KHCIOpOoaa B BO3AyXe, MONTy4YeHHe, cCOOMpaHue, paclo3HaBaHue U
M3y4eHUE CBOMCTB KHUCJIOpOJa, HAOIIOJEHHE B3aUMOJCHCTBUS BEIICCTB C KHUCIOPOJIOM W YCIOBHS BO3HUKHOBEHHUS U MPEKpaIICHUs
ropeHus (moxapa), 0O3HaKOMJIEHHE C 00pa3llaMHi OKCHUJIOB M OMKCAHWE WX CBOWCTB, MOJyuYeHUE, COOMPaHUE, PACTIO3HABAHNE U U3YYECHUE
CBOMCTB BOjiOpo/ia (ropeHue), B3aumojeicTBue Boaopona c okcumoM wmenu(ll) (Bo3MOXKHO UCMONB30BaHHWE BHUICOMATEPUATIOB),
HaOmo/IeHue 00paslioB BEIIECTB KOJIWYECTBOM | MOJb, MCCIIEJOBAaHME OCOOCHHOCTEH pAacTBOPEHHS BEIIECTB C PAa3IMYHON pacTBOPH-
MOCTBIO, IPUTOTOBJIEHHE PACTBOPOB C OMNPEAEIEHHON MACCOBOM JI0JIEM pacTBOPEHHOIO BEIIECTBA, B3aUMOAECHCTBUE BOJBI C METAJNIAMU
(HaTpueM © KaibliieM) (BO3MOXHO HCIIOJIb30BaHHE BUJEOMATEPHAIOB), OMpEENIeHHe pPACTBOPOB KHCIOT M MIENOYEeH C MOMOUIBIO
WHIUKATOPOB, MUCCIIEIOBAHNE O0Pa3ll0B HEOPTAHMUECKUX BEIIECTB PA3UYHBIX KJIACCOB, HAOIOIEHNE M3MEHEHUS OKPACKH WHIUKATOPOB
B PacTBOpax KHUCJIOT W IIeNouel, n3ydeHwe B3ammojeiicTBus okcuaa menu(Il) ¢ pactBopoMm cepHON KHUCIOTBI, KUCIOT C METaJUIaMH,
peakIuii HeUTpaau3aluu, MOoTydeHue HEPACTBOPUMBIX OCHOBAaHUN, BBHITECHEHHWE OJIHOTO METayula IPYTrUM U3 PacTBOpa COJH, PEIICHUE
HKCIIEPUMEHTAIBLHBIX 33/1a4 M0 TeMe «BakHeime Kiiacchl HEOPraHMUECKUX COSIMHEHUI

[Tepuoanueckuii 3akoH u Ilepuogmyeckas cucrema xumudeckux siaeMeHToB .M. MenneneeBa. CTpoeHrne aroMoB. XHUMHUYECKasi CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU

3.1

HepBBIe IIOIIBITKH KJ'IaCCI/I(l)I/IKaI_H/II/I XUMHYECKHX 3JIeMeHTOB. [loHsaTHE O rpymnmnax CXOAHBIX 3JICMCHTOB (H.[@J'IO‘-IHI)IG 1 M ECJIOYHO3EMEIIBHBIC
MCTAJJIbI, IT'AJIOTCHBI, HHCPTHLIC FaBLI). 3J'ICMCHTBI, KOTOPBLIC 06pasy}0T aM(I)OTCpHBIC OKCHU Bl U THAPOKCHUIBI




Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
Ilepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux sneMmeHToB .M. Menneneea. KoporkonepuoaHas v JIIMHHOIIEPUOAHAS
3.2 dopmbl Tleproanueckoir cucreMbl XuMuueckux aneMeHToB .M. Menneneesa. Ilepuoast u rpymnmsl. OuU3nyecKuii CMBICI TOPSAKOBOTO
HOMEpPA, HOMEPOB NEPUOJA U TPYIIIbI JIEMEHTA
Crpoenne aromoB. CoctaB aroMHbIX siep. M3oTomel. DnekTpoHsl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YeK aTOMOB MEpBbIX 20 XUMHUYECKUX
3.3 sneMeHToB [lepuonuueckoit cuctemsl [[.1. MenneneeBa. XapakTepucTUKa XMMAYECKOTO 3JIEMEHTA I10 €ro MoJjiokeHuto B [lepuoanueckoii
cucreme /.M. MenneneeBa
3aKOHOMEPHOCTH HM3MEHEHHUsI PaJnyca aTOMOB XHMHUYECKHX 3JIEMEHTOB, METAJNIMYECKHX M HEMETA/UIMYECKHX CBOMCTB IO TpyIIaM M
3.4 nepuonam. 3Hauenue llepuoanueckoro 3akona u Ilepuoanueckoil CUCTEMbl XMMUYECKUX AJIEMEHTOB JUIsl Pa3BUTHS HAYKH U NPAKTHKU.
J.WN. MenneneeB — yu4€HbIN U IpayKJaHUH
3.5 Xumunyeckas cBsizb. KoBajeHTHas (moisipHasi U HEMOJISIpHAasi) CBA3b. DJIEKTPOOTPHUIIATEILHOCTh XMMUUYECKUX 3JIeMeHTOB. MloHHas CBA3b
36 Crenenp okucieHus. OKHUCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. Ilpomeccsl okucieHus u BoccTaHOBiIEHUSA. OKUCIUTENH U
' BOCCTAHOBUTEIHN
XVUMUYECKUH IKCIIEPUMEHT: U3y4eHHe O0Opa3l0B BEIIECTB METAJUIOB U HEMETAUIOB, B3aMMOJECHCTBUE THIPOKCHU]IA LIMHKA C pacTBOpaMH
3.7 KHUCTIOT U IeJ0Yel, MPOBEIECHUE ONBITOB, MIUTFOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluii (TopeHue, peakiuu
pa3oKeHus, COEAMHEHNUS)
9 KUIIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 BemectBo n xumunyeckas peakuus. [lopropenue
[Tepuoanueckuii 3akoH. Ilepmonudeckas cucrema xumudeckux snemeHToB JI.M. Menneneea. CTpoeHue aromMoB. 3aKOHOMEPHOCTH B
11 M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOOB, KAIUS, KAIBLMS U UX COCJUHEHUN B COOTBETCTBUU C MOJIOKEHUEM
sneMeHTOoB B [lepuoinyeckoil cucteme v CTpOEHUEM X aTOMOB
CtpoeHue BemiecTBA: BHUABl XHUMHYECKOW CBSI3M. THIMBI KPUCTAUIMUECKHX PEMIETOK, 3aBUCHMMOCTh CBOWCTB BEIIECTBA OT THIMA
19 KPUCTAIITMYECKON PelETKU U BUJa XUMHYECKON cBsi3u. Kinaccudukaius 1 HOMEHKIaTypa HEOPraHUYECKUX BeHIecTB (MEXAyHApOIHAS U
TpUBHUAJIbHASA). XUMUYECKHE CBOMCTBA BEILIECTB, OTHOCSIIUXCS K PA3IMYHBIM KJIAaCCaM HEOPraHUYECKUX COCAMHEHUM, FTEHETUYECKasl CBS3b
HEOPTaHWYECKUX BEIIECTB
Knaccudukamnmst XuMUIecKuX peakiyii Mo pa3InaHbIM MPU3HAKaM (TI0 YUCITY U COCTaBY yYaCTBYIOIINX B PEAKIIMH BEIIECTB, 110 TEMJIOBOMY
1.3 s dekTy, Mo M3MEHEHHIO CTEMeHEH OKHCIEHUS XUMHUYECKHUX DJEMEHTOB, MO OOpPaTUMOCTH, MO YYacTHIO Karaiam3aTopa). JK30- U
SHIOTEPMUUYECKHUE PEAKIINH, TEPMOXHUMHUYECKHE ypaBHEHUS. [[OHITHE O CKOPOCTH XUMUUYECKON PEaKIINU
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ITonstue o6 O6paTI/IMI)IX n H606paTI/IMBIX XUMHYCCKUX PCAKIHAX. IlonsaTre 0 TOMOTEHHBIX H TCTECPOIrCHHBIX PCAKIUAX. [loustue o
XUMHUYCCKOM PABHOBCCHUU. q)aKTOPBI, BJIMAIOIHMEC HA CKOPOCTH XUMHUYCCKOH PCaKMU U IMMOJIOKCHUC XUMHNYCCKOI'O paBHOBCCUA

1.5

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

1.6

Teopust 3M€KTPOIUTHUUECKON AUCCOLMALNU. DJIEKTPOIUTHI U HEAIEKTpoauThl. KaTnoHnsl, aHMOHBI. MeXaHW3M IUCCOLMALMU BEIIECTB C
pa3IMYHBIMU BHJIAMHU XUMHUYECKOH cBs3u. CteneHs auccouuanuu. CUiibHbIE U ciadble 31eKTpoauThl. Peakunn nonHoro ooMeHa. YcinoBus
IPOTEKaHUsl peakUuii HOHHOrO0 OOMEHa, MOJIHbIE U COKpAIEHHbIE MOHHbIE ypaBHEHUs peakiui. CBOWCTBa KHCIOT, OCHOBaHUM U coiieit
B CBETE NPEACTABICHUN 00 3IeKTpoJuTHYECKON aucconuanyy. KauecTBeHHbIe peakiuy Ha HOHBL. [IoHsTHE 0 rMiponn3e comeit

1.7

XUMHUYIeCKHi OKCIICPUMCHT: O3BHAKOMJICHHUEC C MOJCTIAMU KPUCTAJUIMICCKUX peHIéTOK HCOPTaHNUYCCKUX BCUICCTB — METAJIJIOB U HEMCTAJIJIOB
(rpaduta u anmasa), CIOKHBIX BEHIECTB (XJIOPHIA HATPHUS); UCCIECAOBAaHNE 3aBUCHMOCTH CKOPOCTH XMMHYECKOW PEaKIuu OT BO3/CHCTBUS
pasinYHBIX (AKTOPOB; HCCIEAOBAHUE AIICKTPOIPOBOJHOCTH PACTBOPOB BEINECTB, MPOIECCA AMUCCOIMAIMM KHCIOT, IIEIo4Yeld U coJen
(BO3MOKHO HCIIONB30BAaHUE BHJICOMATEPUANIOB); MPOBEICHHE OIBITOB, HJUIIOCTPUPYIONIMX NPU3HAKK NPOTEKAHHS PEaKIuid HOHHOTO
oOMeHa (oOpa3oBaHME OcajiKa, BbIJEJIEHUE Ta3a, 00pa30BaHME BOJbI); OIBITOB, WUIIOCTPUPYIOIIMX MPUMEPHl OKUCIUTEIBbHO-BOCCTAHO-
BUTEJBHBIX peakiuil (ropeHHe, peakIUH pa3JIOKeHUs, COEAWHEHHUS); paclO3HABAaHHE HEOPraHMYECKUX BEIIECTB C IOMOIIBIO
Ka4€CTBCHHBIX pCaKHI/If/'I Ha MOHBI; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4

HewmeTannel 1 UX coeIMHEHUS

2.1

OO6mass xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHble CTeneHu okuciaeHus. CTpoeHue M Quanyeckue
CBOWCTBA MPOCTBHIX BEIIECTB — TaJIOT€HOB. XMMHUYECKUE CBOWCTBA Ha MpHUMEpe XJopa (B3aUMOJEHCTBHE C METaUlaMH, HEMETaJlIaMHu,
niesioyamu). XsopoBogopoa. ComsiHas KUCIIOTa, XUMUYECKHE CBOWCTBA, MOJydeHue, MpuMeHeHue. JleficTBre Xjopa u XJI0poBOAOPO/Ia Ha
OpraHu3M 4esjoBeKa. BakHel1re XJI0pu bl M UX HaX0XI€HUE B IPUPOJIE

2.2

OOmast xapakrepuctuka 31eMeHTOoB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u
¢u3nyeckue cBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOAA U Cephl. AJIJIOTPOIIHbIE MOAU(UKAIIMKM KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOIOpOJI, CTpOEHUE, (PU3MUECKUE U XUMHUECKUE CBOMCTBA. OKCHUIBI Cephbl KaK MPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas
KHCIIO0Ta, (U3UYECKHEe U XMMUYECKHEe CBOMCTBa (0OIIMe Kak MpeACcTaBUTENs Kilacca KHUCIOT U cneruduyeckue). XUMHUECKUE peaklnu,
JeKalye B OCHOBE MTPOMBIIIUIEHHOT'O crloco0a MOoTy4YeHus: cepHOoi KUcaoThl. [Ipumenenne. Coiu cCepHOIM KUCIIOTHI, KAaUeCTBEHHAsl PeaKLus
Ha cynbdaT-uoH. HaxoxaeHue cepbl U €€ COeqUHEHHI B MpUpoae. XUMHUUECKOE 3arps3HEHNE OKPYXKarollel cpellbl COeTMHEHUSIMU CEepPbl
(KHCIIOTHBIE I0XK]IU, 3arps3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MpeI0TBPAIICHUS

2.3

OO6mas xapaktepuctuka odyeMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE CTEMEHH OKUCIEHHUA. A3OT,
pacmpocTpaHeHue B Mpupoae, (Qu3uyeckue W XUMHUECKHe cBoHcTBa. KpyroBopor a3ora B mpupoae. AMMHUAK, ero (uU3HUECKue
U XUMUYECKHE CBOMCTBA, MojydeHne u mnpumeHeHue. Coin aMMOHUsS, WX (U3HMYECKHE W XUMHUYECKHE CBOWCTBA, NPHUMEHEHHE.
KauecTBeHHast peakiysi Ha MOHBI aMMOHHUs. A30THas KHUCJIOTa, €€ moiydeHue, (QU3NUecKue W XMMHUYECKHe CBOHCTBa (0Omme Kak
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IpeJCTaBUTENIs Kjlacca KUCIOT U cnenuduueckue). VMcnonp30BaHne HUTPATOB M COJEH aMMOHUS B Kau€CTBE MUHEPAIbHbBIX YI0OpPEHUH.
XHMMHYECKOE 3arpsi3HEHUE OKPYIKAIOLIEH Cpelibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAM, 3arpsi3HEHUE BO3/1yXa, IOYBBI U BOJOEMOB)

2.4

®dochop, ammorponHbie Moaudukanmuu ¢ocdopa, ¢uznueckue u xumuueckue cpoiictBa. Oxcun docdopa(V) u dochopHas kuciora,
dbuznyecKre 1 XUMUYIECKHE CBOMCTBA, nmoydeHue. Mcnonp3oBanue ¢pocdaroB B KadecTBE MUHEPAIBHBIX yI0OpEHUIt

2.5

OO6mas xapakrepuctuka 31eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHMS aTOMOB, XapaKTEpHBbIE CTENEHU OKUCICHUS. YTJIEpon,
QIOTPOIHbIE MOAU(DUKALIMY, PACIPOCTPAHEHHUE B NMPUPOE, (pu3nueckue u XuMuueckue coiicrsa. Ancopobuus. Kpyrosopor yriaepona B
npupone. Okcupl yriepona, ux (pu3nMueckue U XMMHUYECKHUE CBOMCTBA, AEMCTBUE HA >KUBBIE OPraHU3MBI, IOJYyYEHHE U INPUMEHEHHE.
Okonoruyeckue npoOiaeMbl, cBsi3aHHbIE ¢ OKcuaoM yrieponaa(IV); rumoresa riio0anbHOrO MOTEIUIEHUS KJIMMAaTa; NapHUKOBBIN 3¢ (exT.
VYrosbHas KUCIOTA U €€ COMHU, UX (PU3NYEeCKHe U XMMUUYECKHE CBOMCTBA, MOJydyeHHe U puMeHeHne. KauecTBenHas peakuus Ha KapOoHAT-
noHbl. Vcnonb3oBanue KapOOHATOB B ObITY, MEIUIIMHE, IPOMBIIUIEHHOCTH U CEJIbCKOM XO03sIICTBE

2.6

[lepBoHaYabHBIC TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COSAMHEHUSAX yriepoia (MeTaH, dTaH, ITHIICH, aleTHUJICH, ITAHOI,
[JIMLEPUH, YKCycHasi Kuciota). X coctaB m xummudeckoe ctpoeHue. [loHsATHE O OMONOTMYECKH BaKHBIX BEIIECTBAaX: KUpPaxX, OenKax,
YIJIEBOJIAX — M UX POJIM B JKU3HU YesloBeKa. MarepuaabHOE €IMHCTBO OPTAaHMYECKUX U HEOPTaHUYECKUX COCTMHEHUI

2.7

Kpemuuii, ero ¢usnueckue U XUMHUYECKHE CBOWMCTBA, MoiydeHHe U mnpuMeHeHue. CoenuHeHUs KpeMHusi B mpupozge. OOmue
npeactaBieHus o0 okcune kpeMuusi(1V) u kpemuneBoit kuciore. CHIMKaThI, UX UCIOJIb30BAaHUE B OBITY, MEAUIIUHE, TIPOMBIIIIICHHOCTH.
Baxkneiimme cTpouTeNnbHbIE MaTepHallbl: K€paMHKa, CTEKIO, IEMEHT, OeTOH, kene300eToH. [Ipobiembl 6e30MacHOTO HMCIOIb30BAHUS
CTPOUTEILHBIX MATEPUAJIOB B TOBCEAHEBHOMN KU3HU

2.8

XUMHUECKUH SKCIIEPUMEHT: H3yuyeHHe 00pa3lioB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISIHOM KHCIOTBI; MPOBEIEHUE KAayeCTBEHHBIX
peaxiuii Ha XJIOPUA-UOHBI W HAONIOJIEHHE MPHU3HAKOB HMX TMPOTEKAHWUS; ONBITHI, OTpakaromue (hU3NYecKrne W XUMHYECKHE CBOWCTBA
raJlorTeHOB U MX COEIMHEHHUH (BO3MOXKHO HCIIOJIb30BaHME BHUIEOMATEPUAOB); O3HAKOMJIEHHE ¢ OOpas3laMy XJIOPUIOB (rajJOreHUIOB);
O3HAKOMJIEHHE C o0Opa3laMu cepbl M €€ COeOUHEHHSIMH (BO3MOXKHO HCHOJIb30BAaHUE BHJIEOMAaTEpUasoB); HaOIOJIEHUE Mpoliecca
oOyrJIMBaHUS caxapa MOJ JACWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI; M3Y4Y€HHE XMMHUYECKMX CBOMCTB pa30aBlieHHOW CEpHOM
KHCJIOTHI, TPOBE/ICHNE KaYeCTBEHHOW peakIy Ha Cyinb(aT-uoH 1 HAOIIOACHNE MTPU3HAKa e€ MPOTEKaHUs; 03HAKOMIICHHE C (PU3UICCKUMHU
cBOWcTBaMH a30Ta, gochopa U MX COEINUHEHHH (BO3MOXKHO HCIOJBb30BAHUE BHJEOMATEpHANIOB), 0OpaszllaMU a30THBIX M (HOCPOPHBIX
ynoOpeHuit; moTydeHue, coOnpanue, paclo3HaBaHue M U3y4YeHUE CBOMCTB aMMHaKa; MPOBEJCHNE KAYeCTBEHHBIX PeaKInii Ha MOH aMMOHUS
U (ocdar-uoH M M3yueHHE MPU3HAKOB MX NMPOTEKAHMsI, B3aUMOJICHICTBHE KOHLIEHTPUPOBAHHOM a30THOM KHCIOTHI C MEAbIO (BO3MOXHO
HCIIOJIb30BaHUE BUEOMATEPHUAIOB); M3yYEHUE MOJIeNed KpHUCTaNIMYECKUX Ppem€ToK anmasza, rpaduta, QysuiepeHa; 03HAKOMIIEHHE C
IpOIIECCOM aJCOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM NpPOTHBOras3a; IOJy4YeHHE, COOHpaHHe,
pacrio3HaBaHHE W M3YYCHHE CBOWCTB YTIICKHCIIOTO Ta3a; MPOBEJICHNE KAYECTBEHHBIX PEaKIfii Ha KapOOHAT- M CHIIMKAT-UOHBI U M3y4YCHHE
NPU3HAKOB UX MPOTEKAHUS; O3HAKOMJICHHE C MPOIYKIMEN CHIMKATHOM MPOMBINUIEHHOCTH; PEIICHUE HKCIEPUMEHTAIBHBIX 3314 110 TeMe
«BaxxHelmme HeMeTauIbl U UX COSIUHEHUS»
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MeTauiel ¥ uX COCIUHECHUA

3.1

OO01mas xapakTepuCTHKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHMM MX IOJIOKEHUs B Ileproanueckoil cUCTEME XUMHYECKHX
anemeHtoB J[.M. MenneneeBa u crpoeHuss atomoB. CTpoeHHE MeTauIoB. MeTauMueckas CBA3b M METAUIMYECKas KPUCTAIIMYECKas
peiéTka. DIEKTPOXUMHUECKUN PsiJi HAIPSDKEHUN METAJUIOB

3.2

Ou3nyecKkue ¥ XUMUYECKHEe CBOKMCTBA MeTaioB. OOIIMe CrocoObl MONydeHUsT METaLIOB. [IoHATHE O KOPPO3HH METaJIOB, OCHOBHBIC
croco0bl 3alUTHl UX 0T Koppo3uu. CrutaBsl (CTallb, YyT'yH, JIOPATIOMHHHM, OpOH3a) M UX MPUMEHEHHE B OBITY M IPOMBIIUIEHHOCTH

3.3

[[lenounble Metaiuibl: noJjioxkeHue B Ilepuogmueckoil cucreme xumuueckux snemMeHToB JI.M. MeHneneeBa; CTpO€HHE HMX aTOMOB;
HaxoxjaeHue B npupoje. dusnueckne u XMMUUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUABI U TUAPOKCUABI HATPUS U KaJHUS.
IIprMeHeHre MET0YHBIX METAUIOB U UX COCTMHEHUN

3.4

[IlenouHo3emMenpHbIE METAUIBI MArHUM M KaJIbIIUi: mojioxkeHue B Ilepuoamdeckoi cucreMe xumuueckux sneMmeHToB [[.M. Menpaeneena;
CTPOEHUE UX aTOMOB; HaxOKJeHUE B mpuponae. PU3MYECKHUE M XMMHYECKHE CBOMCTBA MarHus M Kaublusd. BaxkHeliune cOoeInHEHU
KanpIus (OKCUJ, TUAPOKCU, conn). JKECTKOCTH BOJIBI U CIOCOOBI €€ yCTpaHeHus

3.5

Amomunuii: monoxenue B [lepuoaudeckoit cucreme xumuueckux snemenToB J[.M. Menaeneesa; cTpoeHre aToMa; HaXO0XJICHUE B MPUPOJIE.
DuU3NYECKUe U XUMHUYECKIE CBOMCTBA amfoMUHUS. AM(OTEpHbIe CBOMCTBA OKCHJIA U THAPOKCUIA AITFOMUHUS

3.6

Keneso: nonoxxkenne B [lepuonnueckoin cucreme xumuueckux snnemeHToB J.M. MeHeneeBa; ctpoeHue aToma; HaXOKJIE€HUE B MPUPOJIE.
dusnyeckue 1 XUMHUECKUe CBOMCTRA ene3a. Oxcubl, ruapokcuanl U conu xene3a(ll) u sxenesza(1ll), ux cocras, cBOWCTBa M MOTyYEHUE

3.7

XUMHUECKUHN 3KCIIEPUMEHT: O3HAaKOMJIEHHE ¢ 00pa3llaMH METAJIOB M CIIJIABOB, MX (PU3MUECKUMH CBOMCTBAMH; M3Y4YE€HHUE Pe3yJbTAaTOB
KOPpPO3UU METAJUIOB (BO3MOKHO MCIIOJIb30BaHHE BUIEOMATEPHATIOB), OCOOEHHOCTEN B3aMMOJAECUCTBUS OKCUA KaJlbLlUsl M HATPUs C BOJOU
(BO3MOKHO HCIIOJIb30BaHME BHJIEOMATEPHAIIOB); HCCIIEJOBAaHHE CBOMCTB >KECTKOM BOJBI; IpoOLECCa TOPEHMs JKelle3a B KHCIOPOe
(BO3MOXHO MCHOJIb30BaHUE BUJICOMATEPHATIOB); IPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEaKUUi Ha MOHBI (MarHus, KajJbLus, aJlOMUHUS,
nuHka, xene3a(ll) u sxenesza(Ill), meau(Il); HabmoAeHNE U ONTUCAHKE MPOLIECCOB OKPAIIMBAHUS TJIAMEHU HOHAMU HATPHUs, KU U KaJbIHs
(BO3MOXHO HCITOJIb30BAHWE BHUJEOMATEPHAIIOB); MCCIEI0BaHME aM(pOTEPHBIX CBOMCTB TMAPOKCHIA ATIOMUHUS W TUJIPOKCHUJA IMHKA;
pelIeHNE SKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHelne MeTallibl ¥ X COEIUMHEHUS»

XHUMHS ¥ OKpYXKaronasi cpeia

4.1

HoBbele Marepranel n TexHOJOTWH. BemectBa M MaTepualbl B MOBCEAHEBHOM JKH3HM YEIOBEKAa. XMMHS M 370pOBbe. besomacHoe
UCIIOJIb30BaHUE BEUIECTB M XUMUUECKUX peakuuid B ObITy. [lepBas moMoms Npu XUMHUECKUX 05KOTaxX U OTPaBJICHHSIX

4.2

OCHOBBI KOJIOTHYECKOW I'PaMOTHOCTH. XHMHMUYECKOE 3arpsizHeHHe okpyskaromeit cpeas! 1IJIK. Poib XumMum B pemeHn 3KOJOTHMYECKHUX
npo6aem. IIpupoaHble HCTOUHUKH YITIEBOJOPOJOB (Yrojib, IPUPOIHBIHN ra3, HeTh), MPOAYKTHI UX NEPEepadOTKU, UX POJIb B OBITY M MPO-
MBIIIUIEHHOCTH

4.3

XHUMUYECKUM OKCIICPUMCHT: U3YUCHUC o6pa3u013 MaTCpHraJioB (CTGKJ’IO, CIIJIaBbl MCTAJUIOB, TOJIMMCPHBIC MaTepI/IaJ'ILI)




MPOBEPSIEMBIE HA OI'D IO XAMHUU TPEBOBAHUS K PE3VJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBbI OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

Koa nposepsiemoro IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHSI OCBOCHUSI OCHOBHOI 00pa3oBaTe/IbHOM
TpedoBaHMS NMPOrpamMMbl OCHOBHOI'0 00111ero o0pa3zoBanus Ha ocHoBe PI'OC
1 [IpencraBnenue:
0 TO03HAaBaEMOCTH SIBIICHUN MPUPOJbI, TTOHUMaHUE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKu Kak OOJacTH
11 COBPEMEHHOTO €CTECTBO3HAHMUS, KOMIIOHEHTa OOIeH KYJIbTYypbl M TMPAKTUYECKON ACSITEIBHOCTH YEJIOBEKAa B YCIOBHUAX
COBPEMEHHOT0 00I1IeCTBa; MOHUMAHUE MECTa XUMHUU CPEIH IPYTHX €CTECTBEHHBIX HAYK
19 0 HAY4YHBIX METOJIaX MO3HAHMs, B TOM YHCIIE SKCIIEPUMEHTAIBHBIX U TEOPETHUECKUX METO/aX HCCIICOBAHMs BEIIECTB U

HN3YUCHUA XUMHUYCCKUX peaKuHﬁ; YMCHHUE UCIIOJIB30BATE MOJACIIN IJIA 00BACHCHUS CTPOCHHA aTOMOB 1 MOJICKYIJI

0 cdepax npodecCHOHATHHON IESITEIbHOCTH, CBA3aHHBIX C XUMHEH M COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha
13 JOCTHKEHUSIX XUMHUYECKOW HAyKH, YTO IMO3BOJHMT OOYYAIOIIMMCS paccMaTpuBaTh XHMHIO Kak chepy cBoeit Oymymieit
' poeCCHOHATLHON ACATENBHOCTH U CIeNIaTh OCO3HAHHBIA BHIOOP XUMHHU KakK MPOQHIBLHOTO MpeaMeTa MpH Iepexojie Ha
YPOBEHb CpeHEro o011ero 00pa3oBaHus

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

BRKHEHIINE XMMHUYECKHE IOHATUSA: XMMUYECKHN DJIEMEHT, aTOM, MOJIEKYJIA, BELIECTBO, MPOCTOE M CIOXKHOE BEILECTBO,
OJIHOpPOJHAsl U HEOJHOPOJHAsi CMECh, OTHOCUTENbHbIE aTOMHasi M MOJIEKYJIpHas MaccChl, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHasE Macca, MOJIAPHBIM OO0BEM, OKCHJ, KHCJIOTa, OCHOBAHUE, COJb (CPEAHss), XUMHUUECKas pEeakIHs, peaKkluu
COCIMHEHUS, PEaKLUUU PA3JIOKEHUs, pEeakUuu 3aMellleHus, peakuud oOMeHa, TeruioBod 3(h(deKT peakiuu, 35K30- U
DHIOTEPMHUUYECKHE PEAKIIMH, PACTBOP, MAccoOBasi JOJSI XUMHUECKOTO AJIEMEHTA B COEAMHEHUH, MaccoBas 10JIs U IIPOLEHTHAs
21 KOHIIGHTpaLUsl BeleCTBa B PacTBOpE, SAPO aToMa, JJIEKTPOHHBIM CJOW aroma, aroMHas OpOWTanb, pajuyC aToMa,
BaJICHTHOCTb, CTENEHb OKUCIICHUS, XMMHUUYECKasl CBs3b, DJIEKTPOOTPULIATENILHOCTD, MOJIIpHAs W HEMOJSpHAas KOBAJEHTHas
CBSI3b, HOHHAS CBSI3b, METAJUINYECKAs CBS3b, KPUCTAJUINYECKAs pEHIETKa (aTOMHAs, MOHHAs, METaJUIMYecKasl, MOJIEKYJIsIpHas ),
UOH, KaTWOH, AHMOH, OJJIEKTPOJIUT W HEDJEKTPOIUT, D3JICKTPOJUTHUYECKAas UCCOLMAIMS, PEAKUUHM HOHHOTO OOMeHa,
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUU, OKUCIUTENb U BOCCTAHOBHUTENb, OKUCIEHHE W BOCCTAHOBJIEHUE, DJIEKTPOJIU3,
XMMUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMbIe PEaKLUH, CKOPOCTh XMMHYECKOW peakuuu, karamuzatop, [TIK,
KOPPO3Hs METAJUIOB, CILIABbI

29 OCHOBOIIOJIAraloOle€ 3aKOHbl XMUMHUHU: 3aKOH COXpAaHEHUS Macchl, nepuoaunueckuid 3akoH J[.M. MenneneeBa, 3akoH
' MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJpo
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2.3 TEOPUU XUMHUHU: ATOMHO-MOJIEKYJIIpHAsi TEOPHUs, TEOPUS JIEKTPOIUTHUECKON AUCCOLUALIMU
3 Brnanenue ocHOBaMM XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOILICH:
yYMEHHUE NPaBUIHHO UCIIOJIBb30BaTh U3yYCHHbIE BEIIECTBA U MaTEpUabl (B TOM YHCII€ MUHEPAIbHbBIE YI0OpEHHs, METAILIBI U
CIUIaBbl, IPOAYKTHl IEpepadOTKU HPUPOAHBIX MCTOYHHUKOB YIJIEBOJOPOJOB (YU, HPUPOJHOrO ras3a, HeTH) 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’KAIOLYIO IPUPOJHYIO CpENy
3.2 YMEHHME UHTErPUPOBATh XUMUUECKHUE 3HAHUS CO 3HAHUSAMMU JPYTUX Y4EOHBIX IPEAMETOB
33 HaJIMYMEe OIbITa paboThl C PA3JIMYHBIMM HCTOYHHKAMU HMH(OpManmuu MO XUMUU (Hay4dHas M Hay4dHO-TIOMYJIsIpHas
JauTepaTypa, CJI0oBapH, CIIPaBOUHUKH, HHTEPHET-PECYPCHI)
34 yMEHHE 06’I)CKTI./.IBHO OLIEHUBATh WH(POPMAIHMIO O BEIIECTBAX, UX MPEBPALICHUAX U MPAKTUYECKOM MPUMEHEHUH H YMEHUE
UCIOJIb30BaTh €€ JJIs pelIeHusl y4eOHO-II03HABATENbHBIX 33124
4 Branenue ocHOBaMU MOHATUITHOTO ammapara i CUMBOJIMUYECKOTO SI3bIKa XUMHHU [T COCTaBIEHUS (POPMYITT HEOPraHUYECKUX
BEIIECTB, YPaBHEHUN XMMUUYECKUX peaklnii; ocHoBaMu XxuMHuueckoil HomeHkIaTypsl (IUPAC u TpuBuanbHOI)
YMeHue oOBACHATH CBS3b MOJIOKEHHUS 3JeMeHTa B [leproanueckoil cucteMe ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS
5 aTOMOB XMMHYECKHMX 3JEMEHTOB (COCTaB M 3apsij siapa, oOllee YMCIIO 3JIEKTPOHOB), paclpeiiefieHMeM 3JIEKTPOHOB I10
HHEPreTUYECKUM YPOBHSIM aTOMOB MEPBHIX TPEX NEPUOAOB, KT U KaJIbLUs
[IpencraBineHne O  NEPUOAMYECKOW  3aBUCMMOCTHM  CBOMCTB ~ XMMHYECKMX  3JEMEHTOB  (paauyc  aToma,
6 3IIEKTPOOTPHULIATEIEHOCTD), TPOCTHIX M CIOXHBIX BELIECTB OT MOJIOKEHUS 3JIeMeHTOB B [lepuonndeckoit cucreme (B MajbIx
nepuoAax M riaBHbIX MOATPYIAX) U 3JIEKTPOHHOIO 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 CTENIEHb OKHMCIEHUS XUMUYECKUX IEMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYECKOU CBS3U U TUI KPUCTAIUIMUECKON CTPYKTYPBI B COEUHEHUIX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpaX BEIIECTB (KUCIOT, OCHOBAHHIA)
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TpeOoBaHus NMPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanust Ha ocHoBe PI'OC
8.4 OKHUCJIUTEIb U BOCCTAHOBUTEIb
9 YMeHne xapakTepu3oBarh (GU3NYECKUE U XUMHUECKHE CBOMCTBA!
91 IPOCTBIX BEIIECTB (KUCIOPOJA, O30H, BOAOPOA, rpadur, ammas, KpeMHHH, a30T, (ocdop, cepa, Xjiop, HATPUN, KU,
MarHui, Kajablluid, aTFOMUHHAM, KEIe30)
CIIOXHBIX BEIIECTB, B TOM YHCIE HMX BOJHBIX PAcTBOPOB (BOJa, aMMHAaK, XJIOPOBOJOPOJ, CEPOBOJIOPOMA, OKCUABI M
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), cepsr (IV u VI), cepuucras, cepHas, azorucras, a3oTHas, pochopHas, yroapHas, Kpem-
HUEBasi KUCJIOTA U UX COJIN)
93 [POrHO3MPOBATS H XapaKTEPH30BATD CBOMCTBA BEIIECTB B 3aBUCIMOCTH OT UX COCTaBA 1 CTPOCHHS, IPUMEHEHHE BELIECTB B
3aBHCUMOCTH OT MX CBOHCTB, BO3MOYKHOCTh MPOTEKAHMUS XUMHUYECKUX MPEBPALICHUN B PA3IMYHBIX YCIOBUSIX
10 YMeHne CoCTaBIIsATh MOJICKYIISIPHBIC M HOHHBIE YPAaBHEHHS PEAKIUi, B TOM YHCIIE!
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIUi
10.3 WITIOCTPUPYIOIINX XHMHYECKHE CBOMCTBA M3yYSHHBIX KIJIAcCOB (TPYII) HEOPTaHUYECKHUX BEIIECTB
104 MOJTBEPKIAIOIINX TEHETUIECKYIO B3aUMOCBSI3b MEXKITy HUMH
11 YMeHue BBIYUCISTE (MPOBOUTH PACUEThI):
111 OTHOCHUTEJIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB, MACCOBYIO JIOJI0 XMMHUECKOTO 3JIEMEHTa B COCMHEHUH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCcy, 00beM ra3oB
114 [0 YpaBHEHHSIM XHMHUYECKUX PEaKIMid W HAaXOAWUTh KOJMYECTBO BEIIECTBA, OOBEM M MacCy peareHTOB WJIHM NPOTYKTOB
peakuuu
12 Bnanenue (3HaHME OCHOB):
121 OCHOBHBIMH METOJAMH HAayYHOTO TIO3HaHUS (HaONIOIeHUe, M3MEepEeHHe, SKCIIEPHUMEHT, MOJCIUPOBAaHHE) MPH H3yYCHHU
BEIIIECTB U XMMHYECKHX SIBICHUI; yMEHHE CPOPMYJINPOBAThH MPOOIEMY U MPEATIOKUTH MTYTH €€ peIeHHs
12.2 0e30macHoOl paboThl ¢ XUMHUUYECKUMHU BEIIECTBAMH, XUMHUECKON TTOCYI0H 1 TaOOpaTOpHBIM 000pYI0BAHUEM
npaBUiIaMy 0e30MacHOro OOpalleHus ¢ BEIIeCTBAMH, UCIOJIb3YEMbIMU B MTOBCETHEBHOM XKM3HM, NPAaBUIAMU MOBEJICHUS B
12.3 HENsIX COepEeKEHUs 3/I0POBhSl U OKPYXKAIOIIEH MPUPOIHON Cpebl; MOHMMaHue Bpena (OMTaCHOCTH) BO3/ICHCTBHUS HA )KHUBHIC

OpTaHHU3MbI OHpeI[eJIéHHBIX BCIICCTB, CII0CO00B YMCHBIICHUS U ITPEAOTBPACHUSA UX BPCAHOT'O BO3JICHCTBUSA
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13 Hanuyne npakTu4eckux HaBBIKOB IUTAHUPOBAHUS U OCYIIECTBICHHS CIECTYIOIUX XUMUYECKUX SKCIIEPUMEHTOB:

131 U3y4eHHE U ONMCcaHue (PU3NYECKUX CBOWCTB BEILECTB; O3HAKOMIICHHE C (bU3NIECKUMU 1 XUMHYECKUMHU SIBIICHUSIMH; OTIBITHI,
WUTIOCTPUPYIOIINE TPU3HAKU MTPOTEKAHUS XUMUUYECKUX peaklnuii

13.2 H3y4eHHUe CIIOCOOO0B pa3CIICHHs CMeCei

133 NOMYYEHHEe KUCI0POJA U U3YHEHHUE Ero CBOWCTB; MOJIy4eHUE BOZOPOJA 1 U3YHEHHE €TI0 CBOICTB; MOJYYEHHUE YTIIEKUCIIOTO
ra3a v U3y4eHHe ero CBOMCTB; IOJIydeHHE aMMHaKa U U3y4eHHE er0 CBOICTB

134 IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MaCCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA

135 HNPUMEHEHHE HH/UKATOPOB (Takmyca, MeTuiIopaHka u ¢eHondragenna) s OMpeesieHns. XapakTepa Cpeibl B pacTBOpax
KUCJIOT U MIeJI0Yen
UCCIICIOBAHNE W ONKCAHWE CBOWCTB HEOPTaHWYECKHX BEIECTB PA3IMYHBIX KJIACCOB; M3YUCHHE B3aMMOJICWCTBHS KHCIIOT C

136 MeTalJIaMi, OKCHJIAMU METAJUIOB, PAaCTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHHUSIMH, COJISIMH; MOJyYE€HUE HEPACTBOPUMBIX
OCHOBAHHMI; BBITECHEHHE OJHOTO METaJlIa IPYTMM U3 PacTBOpa COJH; MCCIEJOBaHUE aM(OTEPHBIX CBOWCTB TMAPOKCHIIOB
IIOMUHUS U UHKA

13.7 peleHne HKCIIepUMEHTAIbHBIX 3a1a4 0 TeMaM: «OCHOBHBIE KJIaCChl HEOPTraHUYECKUX COSAMHEHUN»; « DIEKTPOTUTHYECKAs
JcCOoManushy; «BakHele HeMeTallyIbl M UX COCTUHEHN»; « BakHEH e MeTalThl U MX COSAMHEHUS
XUMHYECKHE YKCIIEPUMEHTHI, WIUTIOCTPUPYIOIINE IPU3HAKHA IPOTEKAHUS PeaKnii HOHHOTO 0OMEHa; KayeCTBEHHBIE PEeaKIInu

138 Ha MPUCYTCTBYIOIIME B BOJHBIX PAacCTBOpaxX MOHBI: XJIOPUA-, OPOMHI-, HOAUI-, cynbdar-, dpochar-, kapOOHAT-, CUIMKAT-
AQHUOHBI, TUJIPOKCUA-UOHBI, KATUOHBI aMMOHUS, MarHus, KalblUs, alfOMUHUs, *Kene3a (2+) u xeneza (3+), meau (2+),
[IUHKA

14 YMmenue:

141 NpPEICTaBIATh PE3yNbTaThl SKCIEpUMEHTa B (opMe BBIBOJOB, JIOKa3aTeNbCTB, TpaUKoB M TaONMMIl M BBIABIATH
AMIHUPUIECKHE 3aKOHOMEPHOCTH

14.2 YCTaHABJIMBATh CBSI3M MEXKIy PEaJbHO HAONIOMAeMBIMH XUMHUYECKHUMH SIBJICHUSMH H TPOIECCAMH, MPOHCXOSIIINMHU B

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




7. IEPEYEHbB 2JIEMEHTOB COJAEPXAHUS, IPOBEPSEMbIX HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3J1eMEHT COJEePKAHMS
1 [lepBoHavanbHbIE XUMUYECKHE MOHSATHS
1.1 Uwncreie BemecTBa U cMecr. CrocoObl pa3iesieHus: cMeceid
1.2 ATOMBI M MOJIEKYJIbl. XUMUYECKHUE 371eMEHTHI. CUMBOJIBI XUMUYECKUX 3J1EMEHTOB. [IpocThie U Cl0XKHBIE BENIECTBA.
1.3 Xumunyeckasi popmyna. BaleHTHOCTh aTOMOB XUMUYECKHX AJ1IeMEeHTOB. CTEeTeHb OKUCIICHUS
14 3aKOoH TOCTOSHCTBA cocTaBa BemlecTB. OTHOcUTENbHas aroMHas Mmacca. OTHocuUTenbHAas MOJIEKYJspHas Macca. MaccoBasg o
XUMHYECKOT0 DJIEMEHTA B COCMHEHHUH
15 KonuuectBo BemectBa. Mosb. MosnsipHas macca. MosisipHblii 00bEM Ta30B. B3auMOCBs3b KOIMUYECTBA, MACChl U YUCIIA CTPYKTYPHBIX €AUHMIL
BEIIeCTBA
1.6 Du3nyecKue U XUMUYECKHE BIIeHUs. XMMHUECKas peakius U e€ Mpu3Haku. 3aKOH COXPAHEHUS MAcCChl BEIECTB. XUMHUUYECKHUE YPaBHEHUS
2 ITepuoanueckuii 3axoH u Ilepuoanueckas cuctema xumudeckux nementoB .M. MenneneeBa. CtpoeHne aToMOB
21 [Tepuoanueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux snemeHToB J[.M. Menneneesa. Ilepuonsl u rpymmbl. OU3NUECKUNA CMBICT
NOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIbI 3JIEMEHTA
29 Crpoenue atomoB. CocTtaB aromMHbIX siaep. M3otonbl. DnekTpoHbl. CTpOeHHE ANEKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX 20 XMMHUYECKUX
aneMeHToB llepnonnueckon cucremsl .M. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHMHM CBONCTB XHMHYECKHMX OJJIEMEHTOB MEpPBbIX TpEX MEpUONIOB, Kajus, Kauplusa (paguyca aTOMOB,
2.3 3JIEKTPOOTPHULIATEIEHOCTH, METAIUTMYECKUX U HEMETAJJIMUECKUX CBOWCTB) U UX COEJMHEHUI B COOTBETCTBUU C IMOJIOKEHHEM HJIEMEHTOB B
Ilepuoanueckoii cucTeMe U CTPOEHHEM UX aTOMOB
3 CtpoeHue BeniecTsa
31 Xnmnueckas cBsA3b. KoBaneHTHas (IOJsipHAs M HEMOJSAPHAsA) CBA3b. DJIEKTPOOTPHULIATEIBHOCTh XMMHUYECKUX 3JI€MEHTOB. MOHHAs CBS3b.
Metanueckas CBs3b
39 TI/IHI:I KPUCTAJIIMYECKUX pevI_HéTOI( (aTromMHasi, MOHHAsA, METAJUIMYECKas), 3aBHCHMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIUTMYECKOU
PEIETKY U BUJ]a XUMUYECKOU CBSI3U
4 Baknelmue npencraBuTeN HEOpraimueckux BemecTs. Hemeramsl 1 ux coequHeHns. MeTauisl 1 UX COEIMHEHUs
Knaccugukanus u HOMEHKIaTypa HEOPraHMYECKUX COEJAMHEHHH: OKCHAOB (cojeoOpasyroliue: OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIE) U
4.1 HEeCOoJIeOOpa3yroIie; OCHOBaHUHN (IMIETOYM W HEPACTBOPUMBIE OCHOBAHHUSA); KHUCIOT (KHCIOPOJICOAEpKAIIHe W OECKHCIOPOJHBIE, OJTHO-
OCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CPETHUX M KHCIIBIX)
492 Ou3nyeckue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIOB: BOJOPOJA, XJIOpa, KUCIOpoAa, cepbl, a3ora, ¢ocdopa, yrieposa,
KpEMHUS




Kon

IIpoBepsieMblii 3JIeMEHT COJEePKAHMS

dusznyeckue W XUMHYSCKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJJIOB: JIMTHA, HATpUA, KaJlWd, MAarHUA W KaJlbOWsA, AJIXOMHUHUA, KCJIC3d.

4.3 DIEKTPOXUMHUYECKHUH psil HAIIPSHKEHUH METaJIIOB

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

45 ®dusnyeckue M XUMHUYECKHE CBOMCTBA OKcuzoB HemertamwioB: cepwl (IV, VI), azora(ll, 1V, V), dochopa(ll, V), yraepoma(ll, IV),
kpemMHusA(1V). Ilonydyenne okcu0B HEMETAIIIIOB

4.6 Xumuueckue cBoicTBa okcuaoB: MetawioB IA—IA rpymm, ruaka, mequ(1l) u xemnesa(ll, 111). TTonydeHne oKCHIOB METAIIIOB

47 XUMHUYECKUE CBOMCTBA OCHOBAaHMHA M aM(OTEPHBIX THIPOKCHUAOB (HAa MpHUMEpE THUAPOKCHIOB AIIOMUHUS, KeJe3a, IuHKa). [lomyuenue
OCHOBaHUM M aM(OTEPHBIX THAPOKCUIOB

48 OO0mme XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOAHOM, CEPOBOJOPOAHOM, CEPHHUCTOM, CEpHOW, a30THOH, (GochopHOH, KPEMHHUEBOM,
yrosibHON. OcoOble XMMUYECKHE CBOMCTBAa KOHIIEHTPUPOBAHHON CepHOM U a30THOM KucioT. [lonyyeHune Kucior

4.9 OO6mue xuMHYeCKre CBOMCTBa cpeHux coneil. [lomyuenue coneit

4.10 [Toyuyenue, coOupanue, pacriozHaBaHUE BOAOPO/IA, KHCIOPO/Ia, aMMHUaKa, YIJIEKUCIIOro ra3a B 1a0opaTopuu

411 [Toryuenue amMmmuaka, CepHOM M @30THOM KUCJIOT B MPOMBIIUIEHHOCTH. O01IMe criocoObl MOTYYeHHs] METAJIIOB

4.12 ["'eHeTHUeCKast CBA3b MEX/y KJIACCAMU HEOPTraHMYECKUX COCAMHEHUIN

S) XHWMHYECKUE PEAKIUU

51 Knaccudukanus XuMUYECKUX peakluid M0 pa3IMYHbIM MPU3HAKAM: TI0 YHUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIIOBOMY
pPeKTy, M0 IIMEHEHUIO CTENIEHEeH OKUCIICHHSI XUMUYECKHIX DJIEMEHTOB

59 TernmoBoil PPEeKT XUMHUYECKOW peakiul, TEPMOXMMHUYECKHE YpaBHEHHs. ODK30- M JHIOTEPMHUYECKHE PEAKIHH. TepMOXUMHUYECKHUE
ypaBHEHUS

53 OKHCIUTEIEHOBOCCTAHOBUTENbHBIE peakiui. OKUCIUTENTM U BOCCTAaHOBUTENHU. [Ipollecchl OKMCIEHUS M BOCCTAHOBIICHHS. DJIEKTPOHHBIN
OasaHCc OKMCIUTEIbHOBOCCTAHOBUTEIBHOM peakiuu

54 Teopust AMEKTPOTUTUYECKON aucconuanyy. KaTHOHBI, aHUOHBL. DJIEKTPOIUTHI M HEIJIEKTPOJUTHL. CHIIbHBIE W cla0ble SIEKTPOJIHTEHL.
CreneHpb qUCCOLMAIIH

5.5 Peakiinu HOHHOTO OOMEHa. Y CIIOBUS IPOTEKAHUS peakIiii HOHHOro 0OMeHa, OJHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS peaklui

6 XUMHUS U OKpYKarollas cpenia

6.1 BemiectBa u Marepuassl B TOBCEJHEBHOM JKM3HU YeoBeKa. bezonacHoe ncnonb30BaHue BEIIECTB M XUMUYECKUX peakiuil B 1abopaTopuu U
OpITy. [lepBasi MOMOIIB MTPH XMMUYECKUX 0XKOTAaX M OTPABICHUSIX
XUMHUYECKOE 3arps3HEHHE OKpYXKaromed cpensl (KUCIOTHBIE OXKAH, 3arps3HEHHE II0YBBI, BO3[yXa W BOJOEMOB), CIIOCOOBI €ro

6.2 npenotepauienus lpenensuas nonyctumas konuentpanus semiects (II1K). Ponas xuMuu B pemieHnn 3KOJIOTHYECKUX MpobieM. Y cuieHue

HapHUKOBOTO AP deKTa, pa3pylieHne 030HOBOT'O €05




Kon

IIpoBepsieMblii 3JIeMEHT COJEePKAHMS

[Ipumenenue cepsl, a3ora, Gochopa, yriepoaa, KpeMHUSI U UX COCTUHEHUI B OBITY, MEUIIMHE, IPOMBIIIJICHHOCTH U CEJIbCKOM XO035HCTBE.

6.3 [IpuMeHeHre METAIOB M CIUIABOB (CTallb, YYT'YH, AIOPATIOMUHUN, OpOH3a) B OBITY M MPOMBINUICHHOCTH WX coeauHeHuid. [loHsTHE
0 KOPPO3HH METAJIJIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT KOPPO3IUU

6.4 [TpupoaHbIE MCTOYHHMKH YTJIEBOJAOPOIOB (Yyroyib, MPUPOAHBIN Ta3, He(Th), MPOAYKTHI UX TepepaboTku (OEH3WH), UX POJb B OBITY U
POMBIIIJICHHOCTH

6.5 [lepBoHauanbHBIE MOHATUS 00 OPraHUYECKHX BEIIECTBAX KaK O COEAMHEHHUSX yriaepona (MeTaH, STaH, STWJICH, alleTWUJIEH, 3TaHOJ, TIIUIEPHH,
yKCcycHas kuciota). [ToHsaTHe 0 OMOIOrmYecKr BaKHBIX BEIISCTBAX: KHPaxX, OCIKaX, YIIIeBOJIaX — M UX POJIM B )KU3HU YEJIOBEKa

7 Pacuérer:

7.1 1o (hopMyaM XMMHYECKHX COSIMHEHHUH

7.2 MaccChl (MacCOBOM) JI0JIM PACTBOPEHHOIO BEIIIECTBA B PaCTBOPE

7.3 10 XUMUYECKUM YPaBHEHUSIM




