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1. Conepxanue yueOHOro nmpeamera

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUSA B CUCTeMe HayK. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMEcei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAs MOJIEKYIIApHas
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHEHHH.

KonunuectBo BemectBa. Monb. MomnspHas macca. B3anmMoCBs3b KOJIWYECTBa, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

O®uznyeckue M XUMHUYECKHUE SIBJICHHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMUYECKHEe ypaBHeHH. Kiaccupukamus XUMHUECKUX PeaKIui
(coeTMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTropuud U mpuéMamu
oOpamieHus ¢ j1abopaTOpHbIM 00OpYIOBaHHWEM, W3YUYE€HHE W ONHUCAHHWE (U3NYECKUX CBOMICTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (TUIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJIEHCAIIMs BOJbI) U XUMUUYECKUX (TOPEHHUE CBEUH,
IIPOKAJIMBaHUE MEHOM MPOBOJIOKH, B3aUMOJCICTBHE Mela ¢ KUCIOTOM) sIBJI€HUH, HaOIt01eHne
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuud (pas3jokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHUIOM Oapusi, pasioxkeHnue ruapokcuaa meau (1) npu
HarpeBaHWM, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (), usydenme crmocoOoB
pa3fienieHuss CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALINA,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TIOBapeHHONW COJM, HaONIOJEHHEe U OINHCaHHE
pE3yJbTAaTOB IPOBEJIEHUS OIBITA, WUIIOCTPUPYIOIIErO 3aKOH COXPAHEHHMS MAacChl, CO3/laHuE
MoJieneit MoJIeKyI (IIapOCTEPIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
HaxoxnaeHnue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHUEe CBOWCTBA (peakluy TOPEHHUs).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MONy4eHHUS KHUCIOpoJa B JlabopaTopuu U
IpoMbIIIIeHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajutoTporiHas MOJU(pHUKaINS
KHCIIOpO/a.

TennoBoil 3¢ ekt XUMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMUUYECKUE peakuMH. TomnMBO: yrosb M MeTaH. 3arpsi3HEHHE BO31yXa, YCWIECHHE
HNapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — »snemeHT u mpocroe BemiecTBO. HaxoxkneHue Bogopona B MPHUPOJAE,
buznyeckue 1 XuMHUYeCKre CBOMCTBA, MPUMEHEHHE, CIIOCOObI mosydeHus. KucioTsl u comu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM YpaBHEHUSIM.



®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHbie u
HEHACBIIICHHBIE PACTBOpPBI. PacTBOpMMOCTH BelecTB B BoAe. MaccoBas 1o BellecTBa B
pactBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsi3HEHUE NMPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauneHuit. Oxcunpl. Kiaccubukanus OKCHIIOB:
coJieoOpa3yroIiye (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUECKHEe U XUMUYECKHUE CBOKMCTBA OKCUIOB. [lonyyeHue okcuaos.

OcHoBanus. Knaccudukanuss OcCHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUA.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUM.

Kucnotsl. Knaccudukanus xucnor. Homenknatypa kucinor. OU3HUecKue ¥ XUMUYECKHE
cBoiicTBa kucior. Psan akruBnoctu metamioB H. H. bekerosa. [lomydyenue Kucior.

Conu. Homenknatypa cosieid. @u3nueckue U XUMHUUYECKHE CcBoMcTBa cojied. [lomydyenue
COJICH.

['eneTnueckas CBA3b MEXIY KJIaCCAMU HEOPTAHMUECKUX COCUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacno3HaBaHUE M HM3YyY€HUE CBOICTB KUCIOpOJA, HAOIIOJEHUE B3aUMOJACHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHus: ropeHus (mokapa), 03HaKOMJIEHUE C
oOpa3laMu OKCHJOB M ONUCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUE, paclo3HAaBaHUE U
U3ydeHHe CBOMCTB BOjopona (TopeHue), B3auMojeicTBHe Bogopoma ¢ okcumaoM wmemu (1)
(BO3MOKHO MCIIOJIb30BaHUE BUAEOMATEPHUAIOB), HaOIIOIeHHE 00pa3I0B BEIIECTB KOJINYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAacCTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM J0JIEW pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOABI C MeTaljamMu (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIL30BaHUE
BUJICOMaTEPHUAJIOB), HCCIIEAOBAHUE OOpPA3I[0B HEOPraHUYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOJII0/IEHUE W3MEHEHUs OKpacKM WHAMKATOPOB B pAacTBOpPAx KHCIOT U LIEJIOYEH, U3ydyeHHe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HEeUTpalIn3alKH, TMOJYy4eHUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTajuia IpyruM U3 pacTBOpa COJIU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 0 TeMe «Baxkuelue
KJIACChl HEOPTAaHUYECKUX COECTUHEHUI.

Ilepuoauueckuii 3axoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKM KiIacCH(PHUKAIUA XUMHUUYECKHX dJeMeHTOB. [loHsATHe o0 Tpymnmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U HIETIOYHO3EMENIbHbIE METAJUIbI, TaJOTeHbl, UHEPTHBIE ra3bl).
DNEeMEHTHI, KOTOpble 00pa3yoT aM(OTepHbIE OKCHU/IBI U THIPOKCH/IBI.

Ilepnonnueckuii 3akoH. Ilepumommueckas cucremMa XuMUYeCKHX »diaemMeHToB J[. .
MenneneeBa. Koporkomepuoanas W JuymMHHONEpHoaHas ¢opmbl [leproguueckoid cHCTEMBbI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKH CMBICH
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI DJIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. MW3otombl. InekTpoHbl. CTpoeHHe
3JIEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XUMUUYECKHX AJIEMEHTOB [leproanveckoil cucTeMbl



. W. MenneneeBa. XapakTepHCTHKa XHMHUYECKOrO 3JIEMEHTAa IO €ro IMOJOXKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIIAM U IEPUOAAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTHS HAyKu U npakTuku. J1. 1. MenaeneeB — y4€HbI U IpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBA3b.
DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbr
OKHCJICHUS U BOCCTAaHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumMenm:

u3ydeHue oO0pas3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMOJCHCTBHE THUIIPOKCHUIA
IMHKA C PacTBOPAMM KHCIIOT W ILIEJIOYEH, TPOBEACHUE OIBITOB, WILTIOCTPUPYIOIINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS).

Mescnpeomemnuie céazu

Peanuzanus MexnpeaMeTHbIX CBA3€H MpHU U3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
Yyepe3 HCIIOJIb30BaHME Kak OOUIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO--HAy4YHBbIC TOHSATHS: HAYYHBIH (DAaKT, THIIOTE3a, TCOpHS, 3aKOH,
aHaJIM3,  CHUHTE3,  KIacCH(UKAIUsA,  MEePUOJUYIHOCTh,  HAOMIOJIEHHE,  JIKCICPUMEHT,
MOJIETUPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®u3nka: Marepus, aToM, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJI, H30TOIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TeJI0, O0bEM, arperaTHOe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BENUYHMHBI, €IUHUIIBI H3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: porocunres, neixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYeCKas peakuusi

Ilepuonnueckuii 3akoH. llepuoamueckass cucrema xumuueckux a3nemeHtoB . H.
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHUU CBOMCTB XHUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJAOB, KalHs, KalbLMs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIO’KEHUEM 2JIEMEHTOB B [leproinueckoi cucteMe U CTPOCHUEM UX aTOMOB.

CTpoeHue BeIIeCTBA: BHUIbl XUMHUYECKON CBSI3U. THIBI KPUCTANIMYECKUX PEMIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THIA KPHUCTAUTMYECKOW PEMIETKH W BUJA XUMHUYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHUYeCKHX COEIMHEHMM, TeHeTHYecKas
CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanus XMMIUYECKHX PEaKIUuil 0 pa3IUYHBIM IpHU3HAKaM (TI0 YUCIY U COCTaBY
YUaCTBYIONIMX B PEAKIUU BEIIECTB, MO TeIIoBOMY 3(QexTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, M0 YYaCTHIO KaTaiuszaTopa). DK30- U
SHJIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKNE YPABHEHUS.



[TonsiTie 0 ckOpocTH XUMHUYECKOW peakiuu. [ToHsTHE 00 OOpaTHMBIX W HEOOPATHMBIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX M Te€TeporeHHbIX peakuusx. I[lonstue o
karanuse. lloHsarne o XxumuueckoM paBHOBecHH. DaKTOpbI, BIMSIOIIME HAa CKOPOCTh
XUMHUYECKON PEeaKIMU U TI0JI0KEHNUE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTEbHO-BOCCTAHOBUTENIBHBIE PEAKIH, SJCKTPOHHBIA OamaHC OKUCIUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHMCIIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaKLMii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr0 OajiaHca.

Teopus >IEKTPOIUTHYECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHOHBI,
QHUOHBI. MexaHu3M JHCCOLMAlMM BEIIECTB C Pa3jIMYHBIMM BHJAMH XHMHYECKOH CBS3H.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumm noHHOr0 OOMeHa. YCIIOBHS MPOTEKaHUsS PEAKIMii MOHHOTO OOMEHa, TIOJHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBaHHUIl M COJEd B CBETE
IpEJCTaBICHUH 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUu Ha HOHBI.
[TonsiTve 0 TUAPONIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CIOXKHBIX BEIISCTB (XJIOpUAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JAUCCOLUALNU
KHUCJIOT, ILIEeNoYe U cojeil (BO3MOYKHO HCIIOJIb30BAHME BUJEO MAaTEpUalioB), IPOBEJIECHUE
OTBITOB, WIIIOCTPUPYIOIIMX IMPHU3HAKU NMPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3zoBaHUE
ocajika, BBbIIENICHME Tra3a, OOpa3oBaHME BOJbBI), OINbBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEakIUil (rOpeHue, peakiuu pasiokKeHUs, COEAMHEHUS),
pacro3HaBaHWE HEOPraHMYECKHX BEUIECTB C IOMOIIBIO KauyeCTBEHHBIX DPEAKLUI Ha HOHBI,
pEIlIeHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 1 MX cOeIHHEHHSA

OO0mass xapakTepucThUka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crenieHn okucieHus. CTpoeHne M (U3MUECKHe CBOICTBA IMPOCTHIX BELIECTB — TaJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEMEeTalulaMu,
nienoyamu).  XnopoBogopod. ConmsiHas KWCIOTa, XMMHYECKHE CBOWCTBA, IMOJIyY€HHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPO/a Ha OPraHM3M UelloBeka. BaskHelmme XiIopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OObmas xapakrepuctuka 37aeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pu3nyYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KHUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHe M XUMHUYECKHE CBOMCTBA. OKCHUIBI CEpPhI Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiu,
JeKallue B OCHOBE MNPOMBIIUICHHOTO croco0a IMoyyuyeHusl cepHoil KucioTel. Ilpumenenue
cepHoi KucIoThl. COJIM CePHOM KHCIOTHI, KAUeCTBEHHAsI peakius Ha cylbdar-uoH. Haxoxnenue
ceppl M €€ COeQUHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOWIEH Cpeabl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE NOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALCHUS.



OO6mas xapaktepuctuka d3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpUpoie, (GHU3UYECKUue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYEeCKHUe
CBOWCTBA, MoylyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XUMHUYECKHE CBoilcTBa (0oOLIMe Kak TNpeAcTaBUTENs Kiacca KUCIOT U
cneuuduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHnil. XuMu4eckoe 3arpsi3HeHHE OKpY’Karolleld cpebl COeAMHEHUSMH a30Ta (KUCIIOTHBIE
JIOX/IM, 3arpsi3HEHUE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢usznueckue M XHMHUYECKHE CBOWCTBA, mojyueHue. Vcmonb3zoBanue @ochaTroB B KadecTBe
MUHEPAIBHBIX YIOOPEHUI.

OO6mass xapakrepuctuka 3yeMeHTOB |VA-rpynmnel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHU OKUCICHUs. YTIEepoJ, aJUIOTPONHbIE MOIU(BUKAIIMH, PACIIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoiicta. Axcop6ouus. Kpyrosopot yriepoaa B mpupoe.
Oxcuapl yraepona, UX GpU3MYEcKue U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
HOJIy4eHHE U MPUMEHEHHE. DKOJIOTHYeCKHe NpoOieMsbl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a TII00aJBHOrO TOTEIUICHHs KJIMMaTa, MapHUKOBBINA 3(dext. YrompHas Kuciora u eé
CONM, WX (PU3MUECKHME M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBenHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ KapOOHaTOB B OBITY, MEIHIIMHE,
IPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KAaK O COEIUMHEHUAX Yriepoja
(MeTaH, 3TaH, JTWUJIEH, AalEeTWUJIeH, ATAaHOJ, IJMIEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA ra3, HE(Th), MPOAYKTHl HX MepepaboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [IOHATHE 0 OGMOIOTNYECKH BaXKHBIX BEILECTBAX:
KHUpax, Oeskax, yrieBoJax — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKUX ¥ HEOPTaHMUECKUX COCTUHEHHM.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
Coenunenus kpemMHusi B npupone. OOume mnpexacraBieHuss o0 okcuge kpemuus (V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTepHAIOB B TOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaYeCTBEHHBIX PEeaKIUil Ha XJOPUA-WOHBI M HAOJIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMbBITHI,
oTpaxaromue (U3MYeCKue U XUMUYECKHE CBONCTBA TajOreHOB U MX COEIUHEHHH (BO3MOXKHO
HCIIOJIb30BaHUE BHUAEOMATEpUaloOB), O3HAKOMJIEHHE C 0OpasliaMd XJIOPUAOB (TaJOTre€HUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUJCOMATEpHAJIOB), HaOdIoAeHHWE Tpouecca OOYyIJIMBaHUS  caxapa TMOja  JCHCTBHEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYEeHHE XUMHUECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHCJIOTHI, TIPOBEJICHHE KAaYeCTBEHHOW peakIMM Ha Cyiab(paT-nOH M HAOIIOJCHHWE NMpU3HaKa e&
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa m UX COCTUHEHUIH
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPHUAIIOB), OOpa3iiaMu a30THRIX U pochOopHBIX yaoOpeHUH,
NOJydeHue, coOupaHue, paclo3HaBaHWE M U3y4EHHE CBOWCTB aMMHUakKa, IPOBEACHUE



KaueCTBCHHBIX pEAaKIMid Ha HWOH aMMOHHS W ¢dochaT-nOH W U3YYCHHE TPHU3HAKOB HX
IIPOTEKaHUs, B3aHMMOJECICTBHE KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTHI € MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUACOMATEPUAJIOB), M3YYCHHE MOJENed KPUCTALTMYECKUX PEHIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aAcopOlMU PacTBOPEHHBIX BEIIESCTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTa3a, MoJydyeHue, coOupaHue, paclo3HaBaHue
U W3y4YeHUE CBOMCTB YIJICKHCIIOTO Tras3a, MpOBEJCHHWE KAa4eCTBEHHBIX pPEaklMid Ha KapOoHAT U
CUJIMKAT-UOHbI U U3YYEHHE I[IPU3HAKOB HX MPOTEKAHMS, O3HAKOMJIICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJlad 1mo TeMe «Baxueimue
HEMETaJIbl U UX COCTUHCHHUS.

MeTanjibl M UX COeTUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJIEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkenus B [lepuonnueckont cucreme xumuieckux anemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTtamiMueckass CBs3b M METAUIMYECKas KpUCTaJUTMYecKas
pemérka. DJIEKTPOXUMHUYECKUN pPsAll HAOpsKEHUM MeTaioB. PU3MYECKMEe U XUMHUYECKHUE
cBoiictBa MeTayyioB. OOmuMe cnocoObl Moxy4eHusi MeTaioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI X OT KOppo3uu. CIiaBsl (CTalb, YyTyH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauibl: OJNOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenpaeneeBa, CTpOEHHE UX aTOMOB, HAXOXIEHUE B Ipupoac. OPU3HMUYECKHE U XUMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpust U Kanusi). OKCUIBI U THAPOKCHUIIBI HATpHs U Kanus. [Ipumenenue
MIEJIOYHBIX METAJIJIOB U UX COSIUHEHUM.

[IlenoyHo3eMeENbHBIE METAUIBI MarHuii M KalbLUW: noNoKeHue B Ilepuoamueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHneneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIEHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeilmme coeanHeHUs
KanbIus (OKCUI, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXAEHUE B Npupoae. PU3NYecKre U XUMHUYECKHE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA U THUIPOKCHIA AITFOMUHUS.

Kenezo: mnomoxenue B Ilepronnueckod cucrteMe XUMUYeCKHX a3nemeHToB J[. H.
MenneneeBa, CTpoeHHUE aTOMa, HaxOXAeHUE B mpupojae. Ou3ndeckue 1 XuMUYECKHUEe CBOMCTBA
xkene3a. Oxkeupnsl, Tuapokcunsl u comu skenesa (II) u xenesa (lll), ux cocraB, cBoiicTBa u
MOJIy4EeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMH METalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIIOJb30BAaHUE BHJIEOMATEPHAJIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCH/IA KAJIBIUS M HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHNE CBOMCTB JKECTKOM BOJIBI, MpoIlecca TOPEHUS XKeje3a B
KHCIIOpoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIECOMATEPHUANIOB), TMPU3HAKOB  MPOTECKAHUS
KAueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajablus, alIOMUHUS, IUHKa, xene3a (Il) u xenesa
(1), mequ (1), HaGMIOICHHE U OMKMCAHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATPHS,
Kalusl U Kablus (BO3MOXHO HCIIOJB30BAHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCH/IA IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallibl U UX COCTMHEHUS.

XuMHus 4 OKpPYsKaIIas cpeaa



BemecTtBa 1 MaTepuansl B IOBCEJHEBHOW JKU3HM 4Y€lIOBEKa. be3onmacHoe HCIOIB30BAHKE
BEIIECTB M XMUMHMYECKMX peakuuii B ObiTy. IlepBas momMomp Hpu XHMHYECKUX OXKOTax U
OTpaBJICHUSIX.

XHMHYECKOE 3arps3HEHUE OKpPY)KaoIel cpebl (MpeeabHas JOoMyCcTUMasi KOHLIEHTpaLus
BemecTs, ganee — [1JIK). Poxb xumun B pemeHun 5K0I0rn4ecKux mpooiiem.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3loB MaTepHasIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHUAIbI).

Meoscnpeomemnuwie ceasu

Peanuszanus MEXNpEAMETHBIX CBA3€H NPU U3YYEHUU XMMHH B 9 Kiacce OCYIIECTBISETCS
Yyepe3 HCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK ¥ IOHSATHIA,
ABJIAIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAyYHbIH (DakT, TUIOTE3a, 3aKOH, TEOPHS,
aHamM3,  CHHTE3,  Kilaccu(uKkauusi,  TEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MO/JICJIUPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBJIEHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOIr s, MaTepHUabl.

®uznka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHWJ, H30TOIBI,
paZiMOaKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUM 3apsf, MPOBOAHMKH, IOJIYIPOBOJHUKH,
JUBJIEKTPUKH, (POTORJIEMEHT, BEIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpPUCTAJUITMYECKass pEmETKa, CIUIaBbl, (DU3MUYECKUE BEIWYHHBI,
€MHUILIBI U3MEPEHUSI, KOCMUYECKOE IIPOCTPAHCTBO, IJIaHETHI, 3BE3/1bl, COMHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKocHUCTeMa, MHHEpaJIbHBIE YIO0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEILIECTBA.

['eorpadusa: armocdepa, ruzapocdepa, MuUHepasbl, TOpPHbIE TOPOJIBI, MOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.



2. IlnanupyemMble pe3yJibTaThl

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEr0 0O0pa30BaHUS
JIOCTUTAIOTCS B X0JIe O0OYUYCHHSI XUMHUHU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHHOM JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIHUOHHBIMA  POCCHICKUMH  COIMOKYJIBTYPHBIMH U  JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMH MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATIN3ALIUN O0YUYaOIIUXCS.

JIn4HOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CUCTEMON MO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMi M pacIIMpPEHHE OMbITa ACSITEIbHOCTU Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUA:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY U HAYIHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUsS XUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
Mupa 1 o0IIeCcTBa;

2) rpaskIaHCKOro BOCIIMTAHUS:

MPEJICTABICHUSI O COIMAIBHBIX HOPMax M MPaBWJIAX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJUICKTHBE, KOMMYHHKATHBHOU KOMIICTCHTHOCTH B 00IIECTBEHHO TIOJIC3HOH,
y4eOHO-MCCIIeIOBATEIILCKOH, TBOPUYECKOM W JPYrHMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACATEIHHOCTH MPHU BBHITIOJTHEHUHN Y4e€OHBIX, TIO3HABATEIIBHBIX 33]1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIlecCe 3TOH y4eOHOH nedaTelbHOCTH, TOTOBHOCTH
OIICHMBATh CBOE TOBEJIEHHWE M TOCTYNKH CBOMUX TOBApHUIIEH C MO3WIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYCCKUE  TPEJCTABJICHUS O  BEHMIECTBE M  XHMHYECKOM  PEaKIIWH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM W COCTABIISIOIIAE OCHOBY IS
MOHMMAHUS  CYNIHOCTH  HAYYHOW KapTHHBI MHpa, NPEJICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOJIBI, B3AaHMOCBS3SIX YeJIOBEKa C MPUPOIHOU Cpefod, O POU
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHUBBI, HAIPaBIICHHbIE Ha TMOJIyYeHHWE HOBBIX 3HAHUN 1O XUMHH,
HEOOXOoauMBbIe Il OOBSCHEHUS HAONIOIaeMBbIX TMPOIIECCOB U SIBICHUMN, MO3HABATEIBHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JUTEPATypOH, MOCTYIMHBIMH TEXHUYCCKHMH CpPEICTBAMHU
WH(OPMAIMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATPABIEHHOCTU U YPOBHS O0YUYCHHS B NalbHEHUIIIEM;

4) hopMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAaHME IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO,
YCTaHOBKH Ha 3J0pPOBBI 00pa3 JKW3HHM, OCO3HAHWE TMOCIEACTBHI U HEMPHUSITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOIOACHUS



npaBuil 0€30IaCHOCTU HpPHU OOpallleHMM C XUMHMYECKMMM BELIECTBAMU B OBITY M pealbHOU
YKU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYECHUIO MPO(ECcCHii  Tpya pa3IudHOro poJia, yBaXKEHHUE K
TPpyLy M pe3ylabTaTaM TpPYAOBOHW JAEATEIBHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMCHEHUS
OPEIMETHBIX 3HAHUM 10 XWMHHM, OCO3HaHHBIM BBIOOP HMHIMBUAYAIBHOW TpaeKTOpUHU
IPOJOIDKEHUs 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycHemHoN NpodecCHOHAIbHON AEATENIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh alalITUPOBATHCS B IPO(eCcCHOHANBHOM cpefe;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

HKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CyIIeCTBOBaHMs, IMOHWMAaHHE LIEHHOCTH 3J0POBOTO W OE30MacHOTO 00pa3a KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (H3MUYECKOMY M TICHXHYECKOMY 370POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUJl 0€30MacHOrO MOBEACHUS MIpU paboTe C BEleCTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIINX 370POBbIO U KU3HU JIFOACH;

CHOCOOHOCTH NPUMEHSATh 3HAHUA, MOJydaeMble NPU U3YYCHUM XUMHM, JUI1 DPELICHUs
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPEOH, Ul MOBBIIIECHUS YPOBHS YKOJIOTHYECKON
KYJBTYPBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIEeM U MyTeH WX peIIeHus
IIOCPEJICTBOM METOJOB XMMUH, DKOJIOTMYECKOTO MBIIUICHHS, YMEHHsI PYKOBOJCTBOBAaTbCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOMN M COLMATIbHOM IMPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocrtaBe MerampenMeTHBIX pPE3YyJIbTAaTOB BBIIENAIOT 3HAUYMMBIE A (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucTema,
IpoIiecc, SKCIEPUMEHT U JIPYroe.), KOTOpbIe UCIOb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATHUX NMPEeAMETOB (pOpMUPOBATH NMPE/ICTaBIECHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHUCTBUS (IIO3HABATENbHBIE,
KOMMYHUKaTHBHbBIE, PETYJSATHUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTebHBIE YHMBepPCcaJbHbIe YUeOHbIe AelicTBUS

Ba3oBble jiornyeckue AeicTBUA:

YMEHUSI MCIOJIb30BaTh IPUEMBI JIOTUYECKOIO MBIIUIEHUS IIPY OCBOCHUU 3HAHUM:
pacKpbIBaTh  CMBICI XMMHMUYECKHX MOHATHM (BBIAENATH MX XapaKTEPHbIE IPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHSTUSMH), UCTIOIb30BATh MOHATHS [ OOBSICHEHUS
OTJENbHBIX (DaKTOB W SBJICHHH, BBIOMpATh OCHOBAHHS M KPUTEPUM IS KiaccuUKaluu
XUMHYECKHUX BEHIECTB M XMMUYECKUX PEAKIUM, YCTAaHABINBATH IPUUMHHO-CIICCTBEHHBIE CBSI3H
MeXy 00BEKTaMH U3YyU€HHUsl, CTPOUTH JIOTUUECKUE pacCyXIeHUs (MHAYKTUBHBIE, I€AYKTUBHBIE,
10 aHAJIOTHH), JeJIaTh BBIBOJbI U 3aKIIIOUEHUS;

yYMEHHE MPHUMEHTHh B Ipoliecce MO3HaHMs MOHATHS (IIpeJIMETHbIE U MeTanpeaMeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, NPeoOpa3oBBIBATH IIMPOKO
IPUMEHSIEMbIE B XUMHM MOJIENIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHHH Y4eOHO-
MIO3HABATEJIBHBIX 3a1a4, C Yy4€TOM OTUX MOJENIbHBIX IPEJACTaBICHUN BBIABIATH U
XapaKTepu30BaTh CYILECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U



XMMHYECKHX PEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CICACTBEHHBIE CBS3U U
POTHBOPEYHSI B U3YUAEMBIX MTPOLIECCAX U SBICHUSAX.

Ba3oBble ncciiegoBaTe/bcKue IeiicTBUS:

YMEHHUE HCIOJb30BATh MOCTABJICHHBIE BOIPOCHI B KAayeCTBE MHCTPYMEHTa MO3HAHUSA, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

nproOpeTeHne OmbiTa MO IUIAHUPOBAHHIO, OpraHM3allid U IPOBEICHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HA0II01aTh 3@ X0/10M IPOLIECCca, CAMOCTOSITEIbHO IIPOrHO3UPOBATh €r0
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yJabTaTaM IPOBEAEHHOIO OIbITA,
MCCJIEIOBAHMsI, COCTABIIATh OTUET O IPOJEIAaHHON padoTe.

Pabora ¢ undpopmanmeii:

yMEHHUE BBIOUPATh, AHATU3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO Pa3TMYHBIX BUI0B
1 GOpM MPEICTABICHHS, TOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs TUTEpaTypa
XMMHUYECKOTO COJEp)KaHus, CIpaBOYHble IocoOus, pecypcbl HMHTepHeTa), KPUTHYECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE NPUMEHSTh Pa3IMuHble METObl U 3alIPOCH] IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHUS y4EOHBIX U M03HABATEIbHbBIX 3a/1a4
OTIpEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIOIB30BaHUS HH(POPMALUOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOT'O MCIIOJIB30BAHHS PA3TUIHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMYy TpencTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIAeMble 3aJlaud HECIOXHBIMH CXEMaMH, JAHarpaMMaMH,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHUE HCMOIb30BaTh M aHAIU3UPOBaTh B Ipolecce y4yeOHOM M HcciaeloBaTenbCKOM
NeSITeIbHOCTH HH(POPMALIHIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY’KaIoLIe MPUPOJHOM Cpeibl.

KoMMyHUKaTHBHBbIe YHHBepcalbHble Y4eOHbIe el cTBHA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juanora M (WIu) JUCKYCCHH) IO CYLIECTBY
oOcyxmaemMoll TeMbl, (HOPMYIHPOBATH CBOM TPEIIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTH MOJTyYeHHBIE Pe3yIbTaThl TO3HABATEIHLHOM JIEATEIILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 Pe3yJbTaToOB BBIMOJHEHUS XHMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1a0OPaTOpHOW pPAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHMKAMM B COBMECTHOW MO3HABATEIbHOU U
UCCIIEIOBATEIILCKON JICATEIEHOCTH TIPH PEIICHHH BO3HHUKAIOIIMX MPOOJeM Ha OCHOBE ydéra
o0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIIMS COBMECTHBIX JIEHCTBHIA, ONPEACTICHIE KPUTEPHEB TI0 OIEHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

Pery1ssTuBHBIE yHHBepcaabHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIbHO OMPEACTATh LENH IeSITeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATEIILHOCTH, BHIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelIeHHs Y4eOHBIX M IO3HABaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTUPOBAaTh NPEJIOKEHHBIH alropuT™M AECHCTBUM IpU
BBIIOJIHEHUM 33JaHUN C yd4€TOM IOJy4YeHMs] HOBBIX 3HAHHMH 00 M3y4aeMbIX OOBEKTax —



BCIIECTBAX W pCaKIUAX, OCHUBATH COOTBETCTBUC IMOJTYYECHHOI'O PE3yiibTaTa 3asIBJICHHOM oeiu,

YMEHHUE UCIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIPE/JIaracMble B YCJIOBUU 3a/IaHUM.
MNPEJIMETHBIE PE3YJIBTATHBI
B cocraBe mnpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMS,

YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpamMMmoi, BBIIENIAIOT: OCBOCHHBIC

0o0ydJaronuMucs Hay4YHbIC 3HAHHUS, YMEHHsS M CIIOCOOBI JCHCTBUM, crenuduueckue s

HpG,I[MCTHOﬁ obnactu ((XI/IMI/IH», BUJbl JOCATCIBHOCTU IIO0 IIOJTYYCHHUIO HOBOI'O 3HAaHUA, €ro

HHTEpIIpETALlUN, npeo6pa30BaHmo " IPpUMECHCHUIO B Pa3JIMYHBIX y‘Ie6HHX H HOBBIX CUTyallUAX.

K konny oOydeHus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0A30BOM YpPOBHE JOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYyl1a, XUMUYECKUU
9JIEeMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIEeCTBO, CMeCh (OJHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJspHas macca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas J0Jds XUMHYECKOTo
JJIEMEHTAa B COEAMHEHMM, MOJIIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPHUILATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKIysl, Kiaccuukanus
peakuuii: peakliuy COEeAMHEHNUS, peaKLUu Pas3IoKEHUs, pEaKUU 3aMEILEHUS, PEaKIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYecKas CBS3b,
NOJIIpHAasl M HEIOJIApHas KOBAJICHTHAsl CBSA3b, MOHHAS CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISl COCTaBi€HMsSI (OpMyYJd BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

OTpEeENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1O QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHAasl U MOHHAs) B HEOPTaHMUECKUX COECTMHEHUSX;

packpsiBaTh cMbich [lepunoanueckoro 3akona JI. M. MenneneeBa: T€eMOHCTPUPOBATh
NOHMMAHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepmonmyeckoil cucreme, 3aKOHOB COXPAaHEHHS MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;

ONKCHIBaTh M XapakTepus3oBaTh TabmuuHyio ¢opmy Ilepuoanueckoit cuctembl
XUMHUYECKHX DJIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynna (A-rpynma)» u
«mmobounass moarpynna (b-rpynma)», Mmanble u OojiblIMe TEPUOIbI, COOTHOCHTH
0003HaueHMsI, KOTopble UMeroTcs B Tabmuue «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB [I. Y. MenaeneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHKaMH CTPOEHUSI aTOMOB
XUMHUYECKHX DJJIEMEHTOB (CocTaB M 3apsj sApa, o0llee 4YHUCIO JJIEKTPOHOB U
pacrnpeziefieHue X MO 3JIEKTPOHHBIM CIOAM);

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY

s dekry);



XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUE IIpUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUIN B Pa3IUYHBIX YCIOBUSAX;
BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUS, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpE, MPOBOJAUTH PACUYETHI [0 YPABHEHUIO XMMUYECKOM peaKkuu;

IPUMEHSTh OCHOBHBIEC ONEPALMU MBICIUTEIBbHON NEATENbHOCTH — aHAJIU3 M CHHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEMATH3AIHIO0, KIAaCCU(UKALUIO, BBISBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBA3€H — JJII M3YYEHHs] CBOMCTB BEIIECTB U XUMHUYECKUX PEaKLIUM,
€CTeCTBEHHO-Hay4YHbIE  METOJAbl  TO3HaHUs  —  HaONmIOJAeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEeaNbHbIM U MBICIIEHHBIH );

ClIeZIOBaTh MpaBWJIaM TIIOJIB30BAaHUS XMMHUYECKOH TOCyIoi H  J1abopaTOpHBIM
o0opy/soBaHHEM, a TaKXke IMpaBWJIaM OOpaIlEHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMHU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHUIO
U CcOOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOAA M KHCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPENEIEHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U IIPOBOAMTH XMMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJIOYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, heHomdTaaenH, METUIOPAHXK U IPyTHE).

K koHny oOyueHus B 9 kiacce IpeaMETHbIE pe3ylbTaTbl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Yy OOYUaIOIIUXCSl YMEHUI:

PAacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKMX MHOHSATHI: XMMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BEMIECTBO, BAJIECHTHOCTb,
AEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCICHUS, XMMHUYECKas peaklHs, XMUMHUYeCKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSPHBIA 00BEM, pPacTBOp, DIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAIMs, peaklUl HOHHOro OOMeHa,
KaTaJln3aTop, XHWMHUYECKOE paBHOBecHEe, OOpaTUMble W HeOoOpaTUMbIE pEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEaKIUU,  OKHUCIHUTEIb,  BOCCTAHOBUTEIb,
OKHCIICHME€ M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(koBaJleHTHasl, HOHHAs, MeETAJJIMYecKas), KpUCTaJUIMUecKas pemeéTka, Koppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XHMHUYECKOM pEeakluH, IPEeAebHO JIOIyCTUMAas
koHueHrpanus [1/IK Bemectsa;

WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMWYECKUX IIOHATUM U MPUMEHATH JTU
MTOHATUS ITPU ONMCAHKMM BEIECTB M UX MPEBPAICHU;

UCTOJIb30BAaTh XUMHUECKYI0O CHUMBOJHMKY JJII COCTaBlIeHUS (OpMyn BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OIPENEIATh BAJICHTHOCTb M CTENECHb OKUCICHUS XUMHUYECKMX DJJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, INPUHAICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHHMH Mo (opmynam, BHJ XMMHUYECKOH CBsS3U (KOBaJICHTHAs, MOHHas,
METaJUIN4YecKas) B HEOPraHMYECKUX COEJUHEHUAX, 3aps] HOHAa IO XHMHUYECKOH
(dopmyine, XxapakTep cpelbl B BOAHBIX PAacTBOPAX HEOPraHWYECKHUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKNA KOHKPETHOTO BELIECTBA;



packpsiBaTh cMbIci [lepuoanueckoro 3akona /I. 1. MenneneeBa u 1eMOHCTPUPOBATH
€ro NMOHMMAaHME: OIMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoAarpynmna (A-
rpymmna)» u «mobounas mnoxarpymnmna (b-rpynma)», Mameie W OOJBIIME TIEPUOJIBI,
COOTHOCHTb 0003HAUeHUs, KOTOphIE HUMEIOTCI B IEPHOAMYECKOW Tabiume, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKHUX JIEMEHTOB (COCTAaB U
3apsij sizipa, oOIee YMUCiIo MEKTPOHOB U PACIPEeNIeHHE HX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OILIMEe 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB OJJIEMEHTOB M HX
COCIMHEHUH B IpeJeax MalbIX MMEPUOJIOB U TJABHBIX MOJATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENeHEeH OKUCICHHSI XUMHUYECKHUX AJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOIIME W cHenu(UYecKne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, IMOATBEPK/1asl ONKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUECKON TUCCOUMAIMU KUCIIOT, IEI0YEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHa, ypaBHEHUS PEaKlUid,
MOJATBEPXKIAIONINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXKAY BelleCTBaMU
pa3INYHbBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuil;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
NPOTEKaHUs XMMUUYECKUX MPEBPAILEHUI B pa3IMUHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYRO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 3JIEMEHTA 10 (opMyJie COEIMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUECKON peaKity;

coOuo/iaTh MpaBWja IOJIb30BAaHUS XMMHMYECKOW TOCYJOoH U J1abOpaTOpHBIM
o0opy/noBaHuEM, a TakKe MpaBuia oOpallleHusi C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHHIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOoMHI-, MOAMUI-, KapOoHar-, (ocdart-,
CHWJIMKAT-, cynb(dar-, TUIPOKCHUI-UOHBI, KATHOHbBI AMMOHHS M HOHBI H3y4YEHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEILHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEHHEe, CHUCTEeMaTH3alUI0, BBISBICHWE NPUYMHHO-CIIEICTBEHHbIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BELECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
Hay4yHble METOABl TMO3HAaHWSA — HAOJIOAECHHE, U3MEpEeHUEe, MOJCIUPOBAHHE,
IKCIIEPUMEHT (peaibHbIN U MBICICHHBIN).



3. Temarnueckoe IJIAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIe XUMUYECKUE MOHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepona u 8 1 2 bubmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25
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Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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