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8 KIIACC

IlepBoHauya/JbHbIe XMMHYECKUE TIOHATHUS

[Ipenmer xumuu. Poiib XMMUM B KU3HM 4YeJlOBEKa. XHMMHS B CUCTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJEKyIbl. XUMHYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cinoXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasg Macca. OTHOCUTEIIbHASI MOJIEKYJIsIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOT0 3JIEMEHTa B COCTMHEHHH.

KonuuectBo BemectBa. Moisb. MonsipHass macca. B3anmocBsi3b KOJIMYECTBA, MacChl U
YHClIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacy€rel o opMmynaM XMMHUYIECKHX COCTUHEHHM.

®u3nueckue M XHMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHHUs MaccChl BelIeCcTB. XUMUYeCKre ypaBHeHUs. Kiaccupukanums XMMUYECKUX PeaKiui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJI0H, mpaBmiaMu paboThl B JabopaTopuud U mpuéMaMu
oOpareHusi ¢ JIabOpaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M OMUCaHUE (DU3UYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BELIECTB, HaOMoieHne pu3nuecKux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KATICHHE W KOHJCHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaTMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBICHU, HaOIt0IeHne
W OINKCAaHWE TPU3HAKOB TIPOTEKAHUS XMMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJOpHIOM Oapusi, paznoxkeHue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmenu (ll), mszydenme crocoOoB
pa3ieNieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BHIAPUBAHHE, AUCTUILISIINS,
xpoMarorpadusi, TPOBEJACHHE OUYMCTKH TIOBAPEHHOW COJIM, HAOMIOJCHUE W OIMCaHUE
pe3yIbTaTOB MPOBEJCHUS OMbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3/1aHUE
Moiesiel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacraBuTe I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopong — 31€MEHT M IPOCTOE BEILIECTBO.
Haxoxnenue xucinopoja B mpupojae, GU3NYecKue U XUMUUYECKHE CBOWCTBA (peakluyd TOPEHHUS).
Oxkcuapl. Ilpumenenue xucimopona. CrocoObl MOMyYEHUS KHCIOpPOJAa B JabOpaTOpuu W
MPOMBINIEHHOCTH. KpyroBopoT kucnmopona B mpupoje. O30H — aloTporHas MOAM(PUKAIUS
KHCIIOpO/ia.

TermoBoit A(}PekT XUMHUYECKONW peaKIuH, TEPMOXMMHUYECKHE YpaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakiuu. TOIMIMBO: yroidb M METaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE
HNapHUKOBOTO AP deKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bomopon — »meMeHT m mpocToe BemiecTBO. HaxoxkaeHue Bojopoda B TPHUPOJIE,
dbuznyecKre 1 XUMUYECKIEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTsr u comnu.

Mousipabiii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopbsl. HaceineHHble u
HEHACHIIICHHBIC PAacTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas oSl BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpoB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HeHUE NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.



Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuapl. Krnaccudukamus OKCHIOB:
coneoOpa3yroriue (OCHOBHBIC, KHCIOTHEIE, aM(OTepHBIC) U HeconeoOpasyomue. Homenknatypa
OKCcHJI0B. DU3NUECKHe U XUMUYECKHUE CBOMCTBA OKCUAOB. [lonyueHne okcuioB.

OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: WIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyueHue
OCHOBAaHMH.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucioT. @Ousndeckue U XUMHUECKUE
cBorcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenkiarypa coseil. @uzndeckue U XMMUYECKUE CBOMCTBa cosieil. [lomyueHnue
COJIEH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIpeesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOIyYeHHE, COOMpaHHe,
pacrio3HaBaHUE W HM3YyYECHHME CBOMCTB KHUCJIOPOJa, HAOJIOJEHHWE B3aUMOJCHCTBUSI BELIECTB C
KHUCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W MpEKpallleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
oOpaslaMu OKCHUJIOB M OIHMCAHME HMX CBOMCTB, MOJy4YeHHE, COOMpaHHEe, pacliO3HABaHUE U
U3ydeHHE CBOWCTB BOjOpojaa (TopeHue), B3auMmojeicTBHe Bogopoma ¢ okcuaom memu (I1)
(BO3MO>XHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, uccaenoBaHue OCOOCHHOCTEH pAacTBOPEHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJ€H pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIICJOBAaHUE OOPA3I[0OB HEOPTAaHWMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaAOJI0/ICHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHUCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoieiicTBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuMii HeWTpaiau3aluud, NOJIy4YeHHE HEepPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOIO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «Bakuenme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djementos J[. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMHYeCKasi CBSA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiuun

[lepBrle TOMBITKA KIACCU(PUKALUKU XUMHUYECKUX dieMeHToB. [loHsTHE O Tpymnmax
CXOJTHBIX 2JIEMEHTOB (IIEJIOYHBIC U MIEJIOYHO3EMETbHBIE METAJLIbI, TaJIOTE€HbI, HHEPTHHIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3ytoT aM(OTEpHbIE OKCUBI U THUIPOKCU/IBL.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHass ¢opmbsl [lepuognydeckoit cucTeMbl
xumuueckux siemeHToB J[. M. MennpeneeBa. Ilepuoast u rpynmbl. DU3HYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAnep. HM3oromsl. Onextponsl. CrtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoll CUCTEMbI
. W. MeHnneneeBa. XapakTepHCTHKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS panuyca aTOMOB XUMHYECKUX JIEMEHTOB, METAJUTMYECKUX 1
HEMETAJUIMYECKUX CBOMCTB MO IPYINAM U EPUOIAM.

3nauenne [lepuogmueckoro 3akoHa u I[leprogudeckoil CHCTEMBbI XUMHUYECKHUX AJIIEMEHTOB
JUIs pa3BUTHS HayKu U npakTuku. 1. 1. Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monstpHAas " HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTEIBbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iporecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENU U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:



u3y4YeHue oO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJECHCTBHE THIPOKCHIA
LIMHKa C pacTBOpaMHU KUCJIOT U ILEJIO0YEH, POBEIECHUE OIBITOB, WILIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TrOpeHUe, pEaKiluu pa3ioKeHUs, COSTUHEHHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3€H MpU M3yUYeHUU XUMUU B § KJlacce OCYIIECTBISETCS
Yyepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYyYHBIX MOHATHH, TaK M IOHSATHIA,
SBIISIOIIUXCS] CHCTEMHBIMHU IS OT/AETIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIHUKJIA.

OOme ecTecTBEHHO-HAy4YHbIC IOHATHA: HAy4HbIM (akT, TUIoTes3a, TEeopus, 3aKOH,
aHaJIKW3,  CHUHTE3,  KilaccUpUKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCHEPHUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

O®uznka: Marepusi, aToOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIHJ, H3OTOIBI,
paZlMOaKTUBHOCTb, MOJIEKYJIa, 3JEKTPUUYECKUN 3apsl, BELIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3831561, ComHIle.

buonorus: ¢porocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, IIOJC3HBIC
HCKOMaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKIusi

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucrema XuMmMudeckKux odaemeHtoB J[. .
MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHMH CBOMCTB XMMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, Kaaus, KajdblUsl U UX COEAUHEHUH B COOTBETCTBHM C
MOJIO’KEeHHEM 31ieMeHTOB B [leproaudeckoii cucteMe U CTpPOSHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THIBI KPUCTAIMYECKUX PELIETOK,
3aBHCHUMOCTbH CBOICTB BEIIECTBA OT THUIA KPUCTAIUYECKOW PEMIETKH M BUJA XMUMHYECKOM
CBSI3H.

Knaccugukanus ¥ HOMEHKJIaTypa HEOpPraHMYECKHX BEIIEeCTB. XHUMHYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHbIM KJaccaM HEOPraHWYECKUX COEIMHEHUM, reHeTHuYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUUECKUX peakuil M0 pa3IUYHbIM IpHU3HaKaM (TI0 YUCIy U COCTaBy
YUacCTBYIOUIMX B pEakIUH BELIeCTB, MO TEMmIoBOMY 3(deKTy, Mo HM3MEHEHHUIO CTeneHen
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, M0 yYacTHIO KaTaiuzaropa). JK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o ckopocTy XxumMudecko peakuuu. [loHarne o0 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. [lonsatue o
karanuze. lloHsaTne o XuMHueckoM paBHOBecHU. DDaKTOpbI, BIHAIOIIMNE HA CKOPOCTh
XMMHUYECKON PEAKIMH U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YpaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia SJIEKTPOHHOr0 OanaHca.

Teopust 2NEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJINUTHI U HEIIEKTPOIUThl. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C pa3IMYHbIMU BHJAAMHU XHMHUYECKOH CBS3U.
Crenenp qucconnanuil. CUIbHbBIE U CIIA0bIE SJEKTPOIUTHI.

Peakuuu moHHOro oOMeHa. YcCIOBHsI MPOTEKaHUsl peaklUid HOHHOTO OOMEeHa, IMOJIHbIE U
COKpaIlEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBaHUIl M COJEW B CBETE
MpEeJICTaBICHU 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIUud Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEILIECTB —
METaJUIOB W HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEIHIECTB (XJIOpHAA HATpHUs),
UCCJIENOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUECKOM pPEaKIUu OT BO3ACHCTBHS PA3IMYHBIX



(akTOpOB, UCCIEIOBaHUE IEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, Mpoliecca AUCCOLMALIUN
KHCJIOT, IIeno4Yed M coneld (BO3MOXKHO HCIIOJIb30BAaHHE BHUACO MaTEepHalioB), IMPOBEACHUE
OMBITOB, WIIIOCTPUPYIOIIUX NPU3HAKK HPOTEKaHMs peakluil MOHHOro oOMeHa (oOpa3oBaHue
ocajZika, BBIACNCHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WIUIIOCTPUPYIOMIUX TMPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakUUil (ropeHue, peakuuu pasjioXkKeHUs, COCAMHEHUs),
pacrio3HaBaHWE HEOPTraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUWil Ha HOHBI,
pelLIeHHEe YKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl M UX COeUHEHUS

OOmast xapakrepucTuka rajgoreHoB. OcOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTEepHbIE
crerieHu okucieHusi. CtpoeHue W (PU3MYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJIOT€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJiopa (B3auMOJEHCTBHE C MeTaulaMH, HeMeTallJIaMH,
menoyamu). XyopoBopopoa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJyueHHE,
npuMeHeHue. JleficTBre XJiopa 1 XJIOpOBOJOPO/ia Ha OPraHu3M YesioBeka. Baxuelime xjiopuabt
U X HAXOX/ICHUE B IIPHPO/IE.

OOmas xapakrepuctuka 37geMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pU3MYECKHe CBOWCTBA IMPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALUN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoji, cTpoeHue, (U3MYEeCKue M XUMHUUYECKHe CBOWCTBA. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCJIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3MYECKHEe M XMMHUYECKHE CBOMCTBa
(oOme Kak TMPENCTaBHTENS Kiacca KHUCIOT W crenudpuueckue). XUMHYECKHE pPEeaKIuy,
Jekallue B OCHOBE HPOMBIIUICHHOTO croco0a MosydeHus cepHoil KucnoTsl. IIpumenenue
cepHOii KucIoThl. COJM CepPHOM KUCIIOTHI, KadeCTBEHHAsI peakius Ha cynibdar-noH. HaxoxneHue
ceppl M €€ COeAMHEHUI B MpHUpoae. XUMHMUECKOE 3arps3HEHHE OKpYyXaroleh cpessl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC NOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
HPEOTBPALICHHUS.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpoCcTpaHeHHWe B Mpupoie, (HU3UUEcCKue Hu
XHUMHYeCKHe cBOoiCcTBa. KpyroBopoT a3ora B mpupoje. AMMHUaK, ero GU3N4ecKue 1 XUMUIECKHe
CBOWCTBA, MoJlyyeHue 1 npuMenenue. Conu aMMOHUS, UX (PU3NYECKHe U XUMHUYECKUE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ TMOJy4YeHHe,
¢u3myeckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAIBHBIX
ynoOpeHnid. XMMHUYeCKOe 3arpsi3HEHUE OKpY’KaloIIeld Cpeibl COeAUMHEHUSIMU a30Ta (KUCIIOTHBIE
JOKIH, 3arps3HEHHE BO3]yXa, MOYBBI M BOA0EMOB). Pocdop, amIoTpoIHble MOAUPUKALNN
doctopa, puzndyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢u3nveckne M XUMHUYECKHE CBOWCTBa, monydeHue. Vcmonp3oBaHue ¢ochaToB B KadyecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

O6mas xapakrtepuctuka 3yeMeHToB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIe CTENCHU OKUCIEHHsS. YTIEpOoJ, alUIOTPOMHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusmueckue u XuMUIecKkne cBoicTBa. Ancopoums. KpyroBopoT yriiepoaa B mpupoe.
Oxcuapl yriaepona, ux GpU3N4YecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPTaHU3MBI,
NOJTy4eHHe U TPUMEHEeHHEe. DKOJIOTHYeCKUe MpoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIN 3¢ddexr. YrompHas kucinora u eé
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-moHBL.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MeEAMIMHE,
MPOMBITIITICHHOCTH U CEITbCKOM XO3SHCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUAX YIiepoja
(MeTaH, JTaH, OTHJCH, AaleTWJICH, JTAHOJN, TJHIEPHH, YKCycHas Kuciora). I[IpupogHbie
UCTOYHUKU YIJI€BOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTH HX MepepaboTKu
(6eH3uH), UX POJb B OBITY W MPOMBINIICHHOCTH. [oHATHE 0 OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:



KHUpax, Oenkax, yrieBoJax — M HUX pOJM B KU3HU 4YelOBeKa. MarepualbHOE E€IHUHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢Qusuyeckue U XUMHUYECKHE CBOMCTBA, MOJy4YeHHE W TMPUMEHEHHE.
Coenunaenuss kpemMHusi B mpupone. OOmme mnpencrasicHuss o0 okcunae kpemuus (V) u
KpeMHUEBOM kucioTe. CUITUKAThI, UX UCIIOJIb30BaHKE B OBITY, B IPOMBIILIIECHHOCTH. BaxxHeiimme
CTPOUTEIIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. I[Ipobiembl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOI JKHU3HH.

Xumuueckuii IKCnepumenmn.

U3y4YeHHEe 00pa3ll0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCIIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (u3NuecKue U XUMUYECKHE CBONCTBA TaJlOT€HOB U MX COCJUHEHHM (BO3MOXKHO
UCIIOJIb30BaHUE BUJACOMATEPUATIOB), O3HAKOMIIEHHE C 0OpaslaMu XJIOpUAOB (TaJOTE€HUIOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BHUJICOMATEPHAIIOB), HaOMIOJEHHE TMporecca OOyriWBaHHWs  caxapa TMOJ  JCHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yUYEeHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHCIIOTHI, TIPOBEJICHUE KAUYECTBEHHOW pEakIMM Ha Cyib(ar-HoOH W HaAONIOJICHUE TpH3HaKa e€
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, gocdopa M UX cCoeAUHEHUN
(BO3MO’KHO HCITOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMi a30THBIX B (POCHOPHBIX yI0OpEHHUH,
nojlyueHue, coOupaHue, pacro3HaBaHWE W U3YYEHHE CBOMCTB aMMHaka, IpOBEICHHE
KAUeCTBCHHBIX peaKknuid Ha HMOH aMMOHUsA U Qocdar-noH M U3YYCHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUIACOMATEPUAJIOB), M3YUYCHHE MOJENeH KPUCTALTMYECKUX PEHIETOK anamasa,
rpadura, ¢ynnepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM NMPOTHUBOTa3a, MoJyuyeHUe, CoOOUpaHue, paclio3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHUJIMKAT-UOHBl W W3Yy4YeHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJIEHHE C TMPOIAYKIUEH
CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEUIEHUE SKCIEPUMEHTAIBHBIX 3a/ay Mo TeMe «Baueiine
HEMETaJUTbl U UX COSTUHEHUSD.

MeTtasiibl M X COCAUHEHUS

OOmas XapakTEepUCTHKA XUMHUYECKMX DOJEMEHTOB — METAJJIOB HAa OCHOBAaHUU HX
nosnoxeHus B [lepuonnueckoii cucreme xumuieckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. Meraumueckasi CBs3b M METATMYECKas KpUCTAJUTMYECKas
peméTka. DIEeKTPOXUMHUYECKUN psJ HanpspkKeHUH MeTauioB. PU3MYECKue W XUMUYECKUE
cBoicTBa MeTauioB. OOmuKe crocoObl MOy4eHUsT MeTaJlIoB. [oHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTalb, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B [leproanyueckoil cucreMe XMMHUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpoeHHE WX aTOMOB, HaXOXJACHHE B Mpupoje. OPU3NUecKre W XUMHYECCKUE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUsl U Kanus. [IpuMenenue
MIEJIOYHBIX METAJNIOB U UX COCTUHEHUM.

[IlenoyHo3emMenpHBIE METAUIBl MarHuii M KajlbLUi: nonokeHue B Ilepuoamueckoit
cucremMe xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpoeHHUE MX aTOMOB, HAaXOXKICHHE B
npupoje. Puznueckue U XMMUYECKUE CBOMCTBA MAarHus W Kanblus. BaxuHeimune coeanHeHUs
KaJbIus (OKCU, TUAPOKCUM, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepmonnueckoid cucreme xumuueckux snemeHtoB J[. WM.
MenpeneeBa, CTpO€HHE aTOMa, HaxoXJeHue B mpupozae. Ousnyeckue n XUMUIECKHE CBOMCTBA
anmroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH/IA ATFOMHHHSI.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XuMUYecKux i3nemeHTtoB J[. H.
MenieneeBa, CTpO€HHE aTOMa, HaxoXJeHue B npupoae. Ousznyeckue U XMMHUUECKHUE CBOMCTBA
xene3a. Oxkcunpl, ruapokcuasl U conu skene3a (l1) m xenesza (Ill), ux cocras, cBoiicTBa u
MOJIyYEHHUE.



Xumuueckuii IKCnepuUMeHm

O3HaKOMJICHHE C OOpa3llaMh METaUIOB W CIUIAaBOB, HMX (U3UYECKUMH CBOHCTBAMH,
U3yYeHHE pe3yJbTaTOB KOPPO3UU METAJUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
0COOEHHOCTEN B3aMMOJECHCTBUS OKCUIA KaJbLUs U HATPUS C BOJOU (BO3MOYKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), HCCIEI0BaHME CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs >Keie3a B
KHCIOpoJe  (BO3MOXKHO  MCIIOJIB30BAaHME  BUAECOMATEPUAIOB), IPU3HAKOB  IPOTEKaHUs
Ka4eCTBEHHBIX PEaKIMil Ha MOHBI: MAarHWs, KajblMs, alIOMUHUS, LIMHKA, xene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIus M KaybLus (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUANIOB), HCCIEI0BaHUE aM(OTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THAPOKCH/IA LIMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelIne MeTalibl ¥ UX COSANHEHUSD.

XHuMHA M OKpYsKaoIas cpeia

BemectBa u marepuainsl B IOBCEJHEBHOM KHM3HH uelloBeKa. be3zonacHoe ncnosiab3oBaHue
BEIIECTB M XHMHYECKHX peakuuii B ObiTy. IlepBas momomis mpu XUMHYECKHUX OXKOTax M
OTpaBJICHUSX.

XUMHYECKOE 3arpsA3HEHHE OKpYXKarollel cpefbl (MpeaeabHas TOMyCcTUMasi KOHLEHTPaLus
BemecTs, ganee — [1JIK). Ponb xumun B perieHun 3K0I0rn4eckux npooiiem.

Xumuueckuii IKcnepumenm:

u3yudeHre o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, IOJUMEPHBIE MATEPUAIbI).

Meoswcnpeomemmnbnie ceasu

Peanuzanus MeXnpeaMeTHBIX CBSI3€H MPpHU M3y4YEHUM XUMHMHU B 9 Kilacce OCyILeCTBIsAETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK U MOHATHH,
SBJISIFOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEBHBIX IPEMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OOmme ecTecTBEHHO-HAYYHbBIC IOHSTHSA: HAy4HbIH (akT, TWIoTe3a, 3aKOH, TEOPHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCHEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MaTepUaIbI.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIHWJ, HW30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, JJIGKTPUYECKUI 3apsl, MPOBOJHUKH, TOIYINPOBOIHUKH,
JURJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TEJO, 00bEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KpUCTAIIIMYECKAss pEIIETKa, CIUIaBbl, (U3NYECKHE BEIMYUHBI,
€MHMILIBI U3MEPEHUS, KOCMUUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, 3KocucTeMa, MUHEpaJIbHbIE YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BELLIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.



2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOTI'O IIPEJIMETA
«XHUMMUs» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJIbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Ouiero o0Opa3oBaHus
JOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUHU B €UHCTBE YU€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCUMCKMMHU  COLMOKYJIBTYPHBIMHU U  JTyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMU, MPUHATHIMH B OOINECTBE MpPaBUJIaMHU M HOpPMamH MOBEICHHUS U
CHOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUSA M COLIMAIM3ALUN O0yYarOIUXCS.

JInuHOCTHBIE pE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAKOUIMXCS PYKOBOACTBOBAThHCS
CHUCTEMOW NO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHUE ONbITa JESITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOUIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY U HAyYHOMY
HACJIeIMI0, NOHUMAaHMs 3HAYeHUsS XMMHUYECKOM HAayKd B JKU3HHM COBPEMEHHOro OOILIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW MH(pOpMaluell O MEePeOBbIX JOCTUKEHHUSAX U OTKPBITHUSIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
MHpa 1 00IIeCTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

IIPEJICTABICHUSI O COLMAIbHBIX HOPMax M IpPaBWJIAX MEXJIMYHOCTHBIX OTHOUIEHHM B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM ~ KOMIIETEHTHOCTM B OOIIECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIEI0BATEIbCKOW, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH J1€ATEIbHOCTH IPH BBIIIOJHEHUN yUeOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIMTOJIHEHNH XHMHUYECKHX OSKCIIEPUMEHTOB, CO3AaHUU YYEOHBIX NPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B IpoLecce 3TOH y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJEHHWE M TOCTYNKH CBOMX TOBAapHUINEH C MO3UIMH HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMSI MTOCJIECTBUM TIOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUA O  BELIECTBE M  XMMHYECKOM  PEaKlMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAayKH M COCTABIIAIOIINE OCHOBY JUIS
NOHMMaHMUsS  CYIIHOCTH HayyHOW KapTHUHBI MHpa, NpPEACTaBIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YeJIOBEKa C MPUPOJHOM Cpeoi, o posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HAaIlpaBJIICHHbIE Ha IIOJIyYEHHWE HOBBIX 3HAHUN MO XHMMHH,
HEoOXoIuMBbIe Uil OOBSICHEHHs HAOMIOJaeMbIX MPOLECCOB U SBJICHUH, IO3HABATEJIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KyJIbTYpPbl, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITEIbHON PadOThI
C yueOHBIMU TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, AOCTYHNHBIMH TEXHUUYECKUMH CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTH;

UHTEepeC K OOyYEHHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHnI0, IPOEKTHOM M HCCIEA0BATEIbCKON NEATENbHOCTH, K OCOBHAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B JAJIbHEHILEM;

4) ¢popMHUpPOBaHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAaHHWE IIEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10POBBIO,
YCTAaHOBKHM Ha 3/0pOBbIi 00pa3 JKM3HMU, OCO3HAHHE MOCIEACTBUM M HENPUSITHE BPEIHBIX
OpUBbIUEK (YHOTpeOJIEHUs] alKOrojsi, HApKOTHKOB, KYpPEeHMs), HEOOXOAMMOCTH COOIOACHUS
npaBwil 0€30MaCHOCTU MpH OOpallleHMH ¢ XMMHMYECKHMH BEIIeCTBaMH B OBITY U peanbHOMN
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYECKOMY M3YUYEeHHUIO NMpodeccuii 1 Tpyaa pa3iIudHOro pojia, yBaxXeHHue K
TPyAy MW pe3ynbTaTaM TPYJOBOH [AEATEIBHOCTH, B TOM 4YHCJIE€ HAa OCHOBE IPUMEHEHHUs
OPEIMETHBIX 3HAaHWH 10 XWUMHHM, OCO3HAHHBIA BBIOOP HMHIMBUAYAIBHOW TPAaeKTOPUU



IPOJOJDKEHUs. 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMMHH,
OOIIECTBEHHBIX WHTEPECOB U MOTpeOHOCTEH, ycremHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B IPO(ECCHOHAIBHON CPEAE;

6) 9K0JIOrHY€eCKOro BOCIUTAHHUS

9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MIPUPOJIE KAK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBe €€ CYIIeCTBOBAHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 MW OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICUXMUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOIEHUS IPaBMI 0€30IacCHOTO TOBEACHHUS MPH paboOTe C BEIIECTBAMH,
a TAKKE B CUTYALMsX, YTPOXKAIOIIKX 300POBbIO U JKU3HHU JIOACH;

CIIOCOOHOCTH IPHUMEHSTHh 3HAHUS, IOJlydaeMble IpPU HM3YUYEHUM XUMMH, JUISI PELIEHUs
3a[a4, CBA3aHHBIX C OKPY>KAIOIIEH IPUPOJHOMN CPENOH, I IOBBIIIEHUS YPOBHS dKOJIOTMYECKON
KYJITYpBI, OCO3HaHMS TINI0O0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPoOIeM U MyTel MX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, HKOJIOIMYECKOTO MBILIUICHHS, YMEHHS PyKOBOJICTBOBATHCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAJIbHOM MPAKTUKE.

METAINPEIJMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMeTHBIX pe3yJbTATOB BBLACISIIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIMI, TUNoTe3a, (hakrt, cucrema,
IIPOLIECC, SKCIIEPUMEHT U JPYToe€.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH U3 ATUX NMPeAMETOB (pOpMUPOBATh NMPEICTaBIECHUE O
LEJIOCTHOW HAayYyHOM KapTHMHE MHpa, U yHHMBEpCaJlbHble YUeOHbIE NEHCTBUS (I103HABATEJIbHBIE,
KOMMYHUKATHBHbIE, PEryJsTUBHBIC), KOTOpble oOOecrnednBaoT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIFHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOW AEATEITBHOCTH.

ITo3naBaTenbHbIC YHHBepPCaJIbHbIC Y4eOHbIC AelCTBUSA

ba3oBble Jlornyeckue 1eMCTBHA:

YMEHMS HCIOJIb30BaTh IPUEMBI JIOTUYECKOIO MBIIUICHUS IIPU OCBOECHUM 3HAHUM:
pPacKpbIBaTh CMBICT XUMHYECKMX TOHATHH (BBIIENSATH HUX XapaKTepHblE IMPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHATHUSAMH), UCTIOIb30BATh MOHATHS JUIs OOBSCHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHU(PHUKAIUU
XUMUYECKHUX BELIECTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATH IPUYMHHO-CIICICTBEHHBIE CBA3H
MeXly 00BEKTaMHU U3yUEHHUs, CTPOUTH JIOTUUECKUE PacCyK/IeHUs (MHAYKTUBHBIE, 1€JyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUCHUS;

yMEHHE MPUMEHATH B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMHH, NPeoOpa3oBbIBaTh LIMPOKO
IPUMEHSIEMbIE B XUMHUU MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOJI 3JIEMEHTA),
XUMHYeckass (GopMyina M YypaBHEHHE XHMHYECKOH peakuud — TpU pElIeHUH YydeOHO-
IIO3HABATENIBHBIX 3a/1ad4, C Yy4YETOM O3THUX MOJEIbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMHUYECKHX DPEaKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3YUYaEMBIX IIPOLIECCAX U SBJICHUIX.

Ba3oBble uccienoBarebcKkue AeCTBUA:

YMEHHUE HCIOJIb30BaTh IOCTABIICHHBIE BOIPOCHI B KA4ECTBE WHCTPYMEHTA IIO3HAHMS, a
Takkeé B KayecTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKICHU;

NpUOOpEeTEeHNE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM M MPOBEACHUIO YUYEHHUUECKHX
HKCIIEPUMEHTOB, YMEHHE HAa0I0aTh 3a X0/I0M MPOIIecca, CaMOCTOSTEIbHO TPOTHO3UPOBATh €T0
pe3ynbTaT, (opMynupoBaTb OOOOLIEHHS M BBIBOJBI MO pe3yjibTaTaM IPOBEIEHHOTO OIbITa,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pabora ¢ undopmanmeii:

yYMEHHUE BBIOUpPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALIUIO PA3INYHBIX BUIOB
1 GOpM IIPEICTABICHUS, IOTYYaEMYO U3 Pa3HbIX HCTOYHUKOB (Hay4YHO-TIOMYJISIpHAs IUTepaTypa



XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOCOOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHE MPUMEHATh Pa3IMYHbIE METO/IbI U 3aIIPOCHI IIPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUECOHBIX U MO3HABATEIbHBIX 3324
onpeAenéHHOro THIA, MPUOOPETeHHE OMbITa B 00JACTH HUCIHOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOIHH, OBJIaJIECHUE KYJbTYPOW aKTUBHOI'O UCIIOJIb30BAHMSI PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OopMy MpeacTaBiIcHUS
uHPOpPMALMM U WUTIOCTPUPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu (popmamu rpauku U UX KOMOMHAITUSMU;

YMEHHE HCMOIb30BaTh M AHATU3UPOBATH B Mpolecce y4yeOHOM M HCCIeI0BaTENbCKON
JEeSTEIIbBHOCTH MH(POPMALIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBa U TPAHCIIOpTa
Ha COCTOSIHME OKPYKaIoLIeH MPUPOAHON CPEIbl.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMS 3aJlaBaTh BOIPOCHl (B XxoJe Jauasora M (WIKM) JUCKYCCHM) IO CYILECTBY
oOcyxmaemMoii Tembl, (OpPMYIHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHS MPECTABIATH MOMyUYEHHBIE PE3yJIbTAaThl MO3HABATEIHHON ASITETbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JAeNaTh IMPE3CHTALUI0 pEe3yJbTaTOB BBIMOJIHEHUS XUMHYECKOIO
JKCIepuMeHTa (J1abopaTOPHOTO OMBITA, JIAOOpATOPHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

yMEHHS y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW MO3HABATEIbHON U
HCCIIEIOBATEIILCKON JICATEIBHOCTA TPU PEIICHHH BO3HHUKAIOMIMX MPOOJeM Ha OCHOBE ydéra
Oo0LIMX HMHTEPECOB W COrJacoBaHMs MO3UIUN (0OCykaeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC
LITYPMbI», KOOPAMHALIUSL COBMECTHBIX JAEUCTBUM, ONpEIEICHIE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHE CaMOCTOATEIBHO ONPENENATh LEIU ACSITEIbHOCTH, IIJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M IO03HaBaTeJIbHBIX  3ajady,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKECHHBIA AITOPUTM JIEWCTBUM NpH
BBINOJIHEHUH 331aHUM ¢ y4€TOM IMOJy4YeHHMs] HOBBIX 3HAHHMH 00 M3ydaeMbIX OOBEKTaxX —
BEIIECTBaX U PEAKIMIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yibTaTa 3asiBIECHHON 1enu,
YMEHHE UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbI€ B YCIOBUH 3alaHUM.

MHNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOEHHUIO O0S3aTENBHOIO COJCpPXKAaHMUSA,
YCTaHOBJIEHHOIO JAaHHOM (QenepanpbHOl pabodeil mporpaMMoil, BBIAEISIOT: OCBOEHHBIE
o0yyaromyUMHUCsT HayyHble 3HAHUS, YMEHHUS M CHOCOOBbl JEHCTBHM, crenuduuecKkue s
npeaMeTHol o0nactu «XHUMHA», BHUIBl ACSITEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYallUsX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3ysIbTaTbl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSTHH: aTOM, MOJEKYJA, XUMUYECKUN

JJIEMEHT, TMPOCTOE BEIIECTBO, CIIOXKHOE BEIEeCTBO, CMeCh (OJHOpOJIHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHas M MOJIEKyJsIpHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas JA0Jds XHMHYECKOTO
3JIEMEHTAa B COEIMHEHHMH, MOJIPHBIA 00BEM, OKCHJA, KHCJIOTa, OCHOBAaHHE, COJb,
3JIEKTPOOTPHULIATENLHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKas peaklus, KiaccuuKamus
peaKkuuii: peakluu COEIMHEHUS, PEAKIIUU Pa3JI0KEHNs], PEaKIIMM 3aMEIIECHUs], peaKkliun
o0MeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKIuH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
AIIEKTPOHHBIN CJIOW aTroma, aToMHas OpOWTanb, PagHMyC aToMa, XUMHYECKas CBS3b,



NOJIIpHAasl M HETOJISIpHAsi KOBAJICHTHAsl CBS3b, WOHHAs CBSI3b, MOH, KAaTHOH, AaHUOH,
pacTBOp, MaccoBas JI0JIs1 BelecTBa (MPOLIEHTHAS KOHIICHTPALUs) B PaCTBOPE;

® WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX TOHSATHH U NPUMEHSATH 3TH
MIOHSITHS TIPY OMTUCAHWH BEIIECTB M UX MPEBPAIICHHUI;

® UCMOJb30BATh XUMHUYECKYI0 CHUMBOJHUKY U COCTaBICHHS (OpPMYN BEIIECTB U
YpPaBHEHUN XUMUUYECKUX PEAKIIN;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEOUHEHHH 1o ¢opmyiaMm, BHJI XHUMHUYECKOH CBS3U
(xoBasIeHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCTUHEHUSIX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHneneeBa: 1eMOHCTPUPOBATh
MOHMMAaHUE TMEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nojoxenus B Ilepuonnmyeckoil cucreme, 3aKOHOB COXPAaHEHHS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHA ABOTaJIpo;

® ONUCHIBATh U XapakTepu3oBaTh Tabiauunyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX DJIEMEHTOB: pa3jiMyaTh IMOHATUS «TJIaBHAas moarpynmna (A-rpynma)» u
«moboynas mnoarpynna (b-rpymnma)», maneie U OoNbIIME TEPUOABI, COOTHOCUTH
0003HaueHMsI, KOTOphle UMelTcs B Tabmume «llepronnyeckas cucremMa XHMHYECKHX
anemeHToB J[. Y. MenneneeBay ¢ YMCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB
XUMHYECKHX JJEMEHTOB (COCTaB M 3apsija  sapa, oOIIee YHCIO SJIEKTPOHOB H
pacrpeziefieHue X MO0 IEKTPOHHBIM CIIO0SM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMUYECKHE
peakuu (M0 YHMCIy M COCTaBy YYacTBYIOUIMX B PEAKIUU BEUIECTB, MO TEIUIOBOMY
sdexry);

® XapaKTepu3oBaTh (OMHMCHIBATH) OOIIME XUMHUYECKHUE CBOICTBA BEIIECTB Pa3IUYHBIX
KJIAaCCOB, TOATBEpKIAsh  ONMHCAHWE MpPHUMEPaMH  MOJIEKYJSIPHBIX  YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIil;

® [IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMMOCTH OT UX Kay€CTBEHHOT'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B PA3TUYHBIX YCIOBUSX;

® BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (hopMyJie COSTMHEHNs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKOHN peakiui;

® TMPUMEHSTh OCHOBHBIE OIEpAllMM MBICIUTEIBHONU IESTENbHOCTH — aHalh3 U CUHTES,
CcpaBHEHME, 0000IIeHNe, CUCTEMATH3alUI0, KIACCU(PUKALMIO, BbISIBICHUE MPUUYUHHO-
CIIEICTBEHHBIX CBSI3€H — ISl M3YYEHHS CBOMCTB BEIIECTB M XUMHYECKHX PEaKIIUi,
€CTeCTBEHHO-HAYYHbIE = METOABl  TIO3HAHWUS  —  HAONMIOJCHWE,  HW3MEpeHHe,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIN U MBICTICHHBIN );

e cleloBaTh MpaBWjaM TMOJIb30BAHUS XHMHUYECKOW TOCYIOH ©  J1abopaTOPHBIM
000pyIOBaHHEM, a TaKXKe NpaBWIaM OOpaIIeHUs] C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO TMOJTYyYEHHUIO
U coOupaHuIo Ta3000pa3HBIX BEIIeCTB (BOAOPOAA W KHUCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM 10JIEW paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U TIPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB INEIOYEH U
KHCJIOT C TOMOIIBIO0 MHIMKATOPOB (JIAKMYC, (heHOIPTAICHH, METUIIOPAHK U JAPYTHUE).

K xonmy oOydeHus B 9 KJjacce mpeIMETHBIC pe3yJbTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHU:

® pacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TMOHATUN: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKyJIa, NOH, KATHOH, aHHOH, ITPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BaJICHTHOCTH,
AIIEKTPOOTPHUIIATEIILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas pPEeakKIHs, XUMUYecKas
CBSI3b, TEIUIOBOM A(PPEKT peakiuu, MOJIb, MOJSPHBIA 00BEM, pACTBOP, AJIEKTPOJIHUTHI,



HEDJICKTPOJIUTHI, IEKTPOIUTUYECKAs JAUCCOLMAIMS, PEAaKLUd HOHHOro OOMEHa,
KaTaJIn3aTop, XHMMHYECKOE paBHOBECHE, OOpaTUMBbIE W HEOOpaTUMBIE pPEaKIuH,
OKHMCIIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKLUH,  OKUCIHUTENb,  BOCCTAaHOBUTEIb,
OKHCIICHHE M BOCCTaHOBJICHUE, AJIOTPONHs, aM(pOTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasl, HWOHHAs, METAJUINYECKas), KPUCTAUIMYECKas pemeérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMUYECKOM pEaKLuu, HPEIeNbHO JIOIyCTUMAas
koH1eHnTpauus [1JIK BemecTBa;

WIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMMYECKMX MOHATHH U NPUMEHATh 3TH
HOHATUS NPU OIMCAHUU BELIECTB U UX MPEBPALICHUN;

UCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJHMKY Ui COCTaBJICHHMsS (OpMYJ BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCJMHEHUSAX pPa3IMYHOIO COCTaBa, INPHUHAIJIEKHOCTh BELIECTB K ONpEAEIEHHOMY
KJIacCy COeNMHEHWH 1Mo (opmylsiam, BHI XMMHUYECKOH CBS3U (KOBaJCHTHAs, MOHHAS,
METaJUIn4YecKas) B HEOPraHMYECKUX COEIMHEHUSX, 3apsi]l HOHAa IO XMMHUYECKOH
dopMyiie, XapakTep Cpelbl B BOAHBIX PacTBOpax HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTANINYECKOM PeIEéTKH KOHKPETHOTO BELIECTBA;

packpeiBath cMbici [lepuoanyeckoro 3akona /. . MenzaeneeBa u AeMOHCTPUPOBATh
€ro TIOHUMAaHHE: ONHCHIBATh U XapaKTepU30BaTh Tadbnuunyio ¢opmy [leproanyeckoit
CHUCTEMbl XMMHYECKHX OHJIEMEHTOB: pa3iuuyaTh MOHATHS «rJaBHas mnoxarpynmna (A-
rpynna)» u «mnobouyHas noarpymnna (b-rpynma)», maneie u OoJblIMe MEpUOJBI,
COOTHOCUThb 0003HAu€HMs, KOTOpble HUMEIOTCd B IEpUOAMYECKON Talnuue, C
YHUCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsiz s7ipa, oOLIee YUCIIO IEKTPOHOB M PACHpPEeNICHHE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBACHATH OOIIKME 3aKOHOMEPHOCTH B H3MEHEHMH CBOWMCTB JJIEMEHTOB U HX
COEIMHEHUI B IPEJENax MaJbIX NIEPUOJOB U TJIaBHBIX NOAIPYMI C YYETOM CTPOCHHS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIy UM COCTAaBY Y4YacTBYIOIIMX B PEaKLUU BEUIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETNIEHEW OKUCIEHNSI XUMHUUECKUX 3JIEMEHTOB);
XapaKkTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUYECKHME XUMUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPXKasl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHYECKON JUCCOLMUAIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakIil HOHHOTO 0OMeHa, ypaBHEHMS PEeaKLUH,
MOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXAy BelleCTBaMU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX peaKluii;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKAaHUs XMMHUYECKUX MPEBPAIllEeHUH B pa3InYHbIX YCIOBUSAX;

BBIUHCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COeJMHEHNUs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBoOpe, MPOBOJUTH PACUEThI 110 YPAaBHEHUIO XUMUYECKOMN peakiuu;

coOnrofaTh MpaBuia MOJb30BAHUS XMMHUYECKOM mocynoil u  J1abopaTOpHBIM
00Opy/I0OBaHHEM, a TaKKe IpaBHUja OOpAIleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB IO MOIYYEHHUIO
¥ cOOMpaHUIO Ira3000pa3HbIX BEIIECTB (aMMHAaKa U yIIIEKHCIIOro rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMUHBIX BEILIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPUA-, OpOMHI-, MOAHMI-, KapOoHat-, ¢ocdar-,



CWJIMKAT-, cynbdar-, THIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M HMOHBI H3yYEHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — aHAJIM3 U CHUHTE3,
CpaBHEHHE, O0000IEeHHEe, CHCTEMATH3AlHI0, BBISABICHUE MPHUYNHHO-CIEICTBEHHBIX
CBs3€M — JUIs M3y4YeHHs] CBOMCTB BELIECTB M XMMHMUYECKUX PEaKIH, €CTEeCTBEHHO-
HAyYHBIE METOJbI I[O3HAHUS — HaONIOJCHWE, W3MEPEHUEe, MOJCINPOBAHUE,
SKCIIEPUMEHT (PeabHbIi U MBICICHHBIN).



3. TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Ne HanmenoBanmue pa3jiesioB u Komriecrso tacos JyiekTpoHHbBbIE (IU(PPOBBIE)
n/n TeM MPOrpaMMBbl Bcero KonTpoasmrie HpaxTHaeckne o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Pazjen 1. [lepBoHayaibHble XUMHUYECKHE OHATHSA
Xumusi — BaXkHas 00J1acThb
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
' NPAKTHYECKOHN JIESITeTIbHOCTH https://m.edso0.ru/7f41837c
YyesioBeKa
12 BemntecTBa 1 xumMmmuueckue 15 1 bu6mmoreka [IOK
' peakiuu https://m.edso0.ru/7f41837c
Hroro no pazneny 20
Paznen 2. BaxHelinue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
21 Bosnyx. Kucnopon. Ilousarue 6 bu6mmoreka [IOK
' 00 okcuaax https://m.edso0.ru/7f41837c
29 Bonopoa.Ilonstue o kucnorax 8 1 bubnnoreka [JOK
' U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6nmoreka [JOK
' OCHOBaHHSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuorexa [JOK
' HEOPraHUYECKUX COCTUHECHUI https://m.edso0.ru/7f41837c
Hroro mo pazueny 30
Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB [I. U. MenaeneeBa. CTpoeHne aToMoOB.
Xumnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN
Ilepronnueckuii 3aKOH U
31 Ilepnonnueckas cucrema 7 bubnnorexka [JOK
' XUMHYECKHX demeHToB /1. . https://m.edso0.ru/7f41837c
MenneneeBa. CTpoeHune aTroma
39 Xumudeckas CBSI3b. 8 1 bu6mmoreka [IOK
' OKHCIIMTEIBHO- https://m.edso0.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

BOCCTAHOBHUTCIIbHBIC PCAKITUN

Hroro no pazgeny 15 BH6H_H0TeKa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Y —— Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 0Bpaz0OBaTEIBHBIE
padoThI padoThI pecypesi
Pa3znes 1. BemecTBo 1 XUMH4YECKHE PeaKIul
11 [ToBTOpEHME U yIITyOJICHHE 3HAHUT 5 1 bubmuorexa [IOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaKiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIALIMS. 8 1 1 bu6nmoreka LIOK
' XUMHYECKHE PEaKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3pen 2. HeMeTaJJIBI M BX CO€IUHEHUSA
21 OO61mas xapakTepucTUKa XUMUYECKIX 4 1 bubnnorexa [JOK
' ssemeHToB VIIA-rpynmsl. ["amoreHs https://m.edsoo.ru/7f41a636
o | o o ; B LOK
' PYIHBL. 2-€p https://m.eds00.ru/7f41a636
COCTMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX
bu6nunorexa LIOK
2.3 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 hitps://m.eds00.ru/7f41a636
COCTMHECHUS
e ; 1 ,  Bomosanox
' . PYTHIBI poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro no pazneny 25
Pa3nen 3. MeTaJLiibl M HX COeIMHEHHS
. bubmuoreka [{OK
3.1 Oume CBOHCTBA METAILIOB 4 https://m.edsoo.ru/7f41a636
3.2 Bakneiiime MeTalIbl ¥ UX COSIUHEHUS 16 1 2 bubmmorexa LJOK

https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Hroro mo pazneny 20

Pasnen 4. Xumus u oxkpy:kamomas cpeaa

4.1 BemecTBa 1 Matepuaibl B )KU3HU Y€JIOBEKA 3 Bubmzorexa HOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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