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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMUU Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs COCTaBJieHa Ha
OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTENbHOW MPOTpaMMBbl
OCHOBHOTO 00mero oopasoBanus, npeacraBieHHbx B PI'OC OO0, a Takke Ha OCHOBE
denepanbHON paboyeil MporpaMMbl BOCIUTAHUS U C y4ETOM KOHIEHIIMHM MPETOAaBaHUS
ydyeOHOro mpenMera «XuMus» B 00pa3oBaTelbHBIX oOpraHu3anusx Poccuiickoi
denepannm.

[TporpamMmMa mo xumuu JaET MPEJCTABICHUE O IIENIAX, OOIIel cTpaTeruu oOydeHus,
BOCIUTAHUSA U Pa3BUTHUA O0YUYaIOIIUXCS CPEACTBAMU YUYEOHOTO MpeaMeTa, yCTaHABIUBACT
o0s13aTeNbHOE TMPEAMETHOE COJIepKaHUe, MPEAYyCMAaTPUBAET paclpelle]IeHUe €ero 1o
KJIaccaM M CTPYKTYPUPOBAHHUE IO pa3jieliaM U TEMaM MPOTPaMMBbI 110 XUMUH, OMPEAEISIET
KOJIMYECTBEHHBIE M KAa4YECTBEHHBIE XAPAKTEPUCTUKH COACPIKAHUSA, PEKOMEHIYEMYIO
MOCJIEOBATEIBHOCTh U3YUEHUSI XUMUU C YUYETOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTMKKM Yy4e€OHOro TMpoIEecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydJarouuxcs,
omnpezenseT BO3MOXXHOCTH HpeaMeTa i peanu3aluu TpeOOBaHUN K pe3yJbTaTam
OCBOEHHUSI OCHOBHOM 00pa30BaTeNbHON NporpaMMbl Ha YpOBHE OCHOBHOIO OOLIETo
00pa3oBaHusl, a TaKke TPeOOBaHUN K pe3ysibTaTaM OOYYEHHUs] XUMHUHU Ha YpOBHE IIejeil
U3Y4YeHUs MNpeIMeTa M OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATENBHOW JAESATENbHOCTU
00y4aromerocs Mo OCBOCHUIO y4eOHOTO COJIEPIKAHUSI.

3HaHWE XWUMHUHU CJIYXKUT OCHOBOW s  (OpMUpOBAHUS ~ MUPOBO33PEHUS
oOyuJarolerocsi, ero MpeACcTaBICHUN O MaTepUaJIbHOM E€IUHCTBE MHpPA, BAXKHYIO pPOJb
UTpaloT QopMUpYyEeMble XUMHUEH MPEICTaBICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUU U 00
SBOJIIOLMU BEILLECTB B MPUPOJE, O MyTSAX PELICHUS TIIOOAIBbHBIX MPOOJIEM YCTOMYHMBOIO
pa3BUTHUSL YEJIOBEYECTBA — CBHIPHEBOM, JHEPreTUYECKOM, IMILEBOM U SKOJOTHYECKOU
0e301acHOCTH, IPOOJIEM 3PaBOOXPAHEHHUSL.

N3ydyeHne xumuu:

CIIOCOOCTBYET peaju3allii BO3MOXKHOCTEH Jid caMOpa3BUTHUS WU (DOpMUPOBaHUS
KyJbTYPBI TIUYHOCTH, €€ 0011el U GYHKIMOHATBHOW IPAMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHUE MBIIUICHUSI W TBOPUYECKUX CHOCOOHOCTEH
oOyuarouxcs, HaBBIKOB ~ HMX  CAMOCTOSITENIbHOM  y4eOHOW  JesATEeNIbHOCTH,
HKCIIEPUMEHTAJIbHBIX U UCCIEI0BATEIbCKUX YMEHUN, HEOOXOIUMBIX KaK B MOBCEIHEBHOU
KU3HU, TaK U B MPO(HeCCUOHATBHOU IEATEIbHOCTH;

3HAKOMUT CO CHEU(UKON HaydHOrO MBIIUICHHUS, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIIa HA E€IUHCTBO MPHUPOJABI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM JTallOM B
(OopMUPOBAHUHN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YYarOIINXCS;

CcrocoOCTBYET (HOPMHUPOBAHUIO [IEHHOCTHOI'O OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K IPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIAJl B DKOJIOIMYECKOEe OOpa3oBaHUE
00yJaronmxcsi.

JlanHble HampaBieHHS B OOyYEHUM XUMHUH O0O0€CIEeYMBAIOTCSA  CrenU(pUKOn
coJlep)KaHusl y4eOHOro MpeaMeTa, KOTOPBI SIBISETCA MeAarornyecky aJarnTHPOBaHHBIM
OoTpakeHneM 0a30BOM HAYKU XMMHH Ha OMPEeSIEHHOM JTarne e€ pa3BUTHS.



Kypc xwmmum Ha ypoBHE OCHOBHOTO 00ImIero oOpa3oBaHUS OPUEHTUPOBAH Ha
OCBOCHHE OOyYalONIMMHUCS CHUCTEMBbl TICPBOHAYAIBHBIX TMOHSATUH XUMHH, OCHOB
HEOPTaHUYECKOM XUMHUHM M HEKOTOPBIX OTACIIbHBIX 3HAYMMBIX IMOHATHI OpPraHUYECKOM
XUMUMU.

CtpykTypa cojepXaHUs MporpaMMbl IO XUMUU CGHOpPMHpPOBaHA Ha OCHOBE
CHUCTEMHOT0 MoAXxo/1a K €€ nzyuenuto. CoJiepxaHue CKIAAbIBACTCA U3 CUCTEMBI TOHATUM O
XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATHI 0 XUMUYeCKO# peakiuu. O6e 3tn
CHUCTEMBI CTPYKTYPHO OPTaHM30BaHbI 110 MPUHIIUITY OCJIEI0BATEIBHOTO PA3BUTHS 3HAHUIM
Ha OCHOBE TEOPETUYECKUX MPENCTABICHUIN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBA3H;

— IPEJICTaBICHUN 00 3JIEKTPOIUTUUECKON TUCCOIMALIMU BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUSI PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU ITOJTYUYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPyrOMY,
BBITIOHSAA (DYHKIUU OOBSICHEHHS] M TMPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS U
BO3MOYKHOCTEM ITPAKTUYECKOTO IPUMEHEHUS U MOJIYYECHUS U3y4aeMBbIX BEILIECTB.

OcBoeHue MnporpaMMbl M0 XUMHUHM CIIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O
XUMHYECKOW COCTABJIIOLIEH HaYYHOUW KapTHUHBI MUpPa B JIOTUKE €€ CUCTEMHOM MPUPO/IBI,
LIEHHOCTHOI'O0 OTHOIIICHUSI K HAYYHOMY 3HAHUIO M METOJlaM MO3HaHUs B Hayke. M3yueHue
XUMUU TIPOUCXOJIUT C TMPUBJICUEHUEM 3HAHUN W3 paHee U3YYEHHBIX YUCOHBIX MPEAMETOB:
«Oxkpyxaromuit Mup», «buosiorus. 5—7 kinacce» u «Pusuka. 7 Kiacey.

[Ipn u3yueHWHM XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB XUMHUYECKOMN
HAyKM Kak oOOJJaCTU COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKONW ESITEIbHOCTH
YyeJoBeKa M KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua y4eOHOTo peameTa
COCTOMT B (OPMUPOBAHUM CHUCTEMbl XUMHUYECKUX 3HAHUW — BaKHEUIIHUX (DAKTOB,
MOHSATUH, 3aKOHOB M  TEOPETUYECKUX  IOJOXKEHUH, JOCTYNMHBIX  0000IeHun
MHUPOBO33PEHYECKOTO XapakTepa, si3bIKa HAayKW, B TPHUOOIICHUM K HAYYHBIM METOJaM
MO3HAHUS MPU U3YUYEHUU BEIIECTB U XUMHUECKUX peakiuid, B POpMUPOBAHUM U PA3BUTHUH
MO3HABATENIbHBIX YMEHMM W HMX MPUMEHEHUU B Y4eOHO-TIO3HABATEILHOW M y4eOHO-
UCCJIEIOBATENLCKONW JICSITENBPHOCTH, OCBOGHHWM TIPaBWJI 0O€30MacHOTO OOpamieHust ¢
BEIIECTBAMHU B ITIOBCETHEBHOM KU3HMU.

[Ipy wu3yueHMM XUMHH Ha YPOBHE OCHOBHOTO 0O0IIEero 0Opa3oBaHHS BaKHOE
3Ha4YEHUE MPUOOPEIIN TaKue e, KaK:

—  (opMupoBaHME  UWHTEJUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSITEIBHOMY  TPHUHATHIO  PEIICHUI,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

— HaIlpaBJIEHHOCTh OOYYEHMsS Ha CHUCTEMAaTUYECKOe MPHUOOLIEHUE 00ydarouumxcs K
CaMOCTOSITEJIbHOM TO3HABATENbHOW AEATEIbHOCTH, HAYYHBIM METOJAaM IO3HAHMS,
bopMHpYIOLITUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieueHne yCIOBUM, CIOCOOCTBYIONUX MPUOOPETEHNUIO 00YUYAIOIIUMHUCS OIBITA
pa3HOOOpa3HOW JESITENbHOCTH, TIO3HAHWS W CaMOMO3HAHUS, KIIIOYEBBIX HABHIKOB



(KJTFOYEBBIX KOMITETEHIINI), UMEIOIINX YHUBEPCATBLHOE 3HAYCHHUE JJIS PA3JIUYHBIX BUJIOB
NEeSATEeTbHOCTH;

— (hopmupoBanue o0mieil GyHKIIMOHATBLHOM M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM 4YHCJIE YMEHUN OOBSICHATh U OLICHUBAThH SIBJIICHUSA OKPYXKAIOIIETO MHUpa, HCHOIb3Ys
3HaHUS M OIBIT, MOJYYEHHBIE MPU HU3YYCHUM XHUMUU, MPUMEHSATH UX MPU PEIICHUU
po0JIeM B TOBCEAHEBHOM JKU3HU M TPYAOBOH JCATEIHHOCTH;

— ¢opMupoBaHuEe Yy OOYYAOMMXCS TYMAaHHUCTHYECKHX OTHOIICHUH, MMOHUMAaHUS
[EHHOCTH XHUMHYECKUX 3HAHUM IS BBIPAOOTKM HKOJOTHYECKU I11eJ1eCO00pa3HOro
MOBEACHUS B OBITY U TPYJOBOM AEATEIBHOCTU B IIENIAX COXPAHEHUSI CBOETO 370POBbS U
OKPYXarouerl NPpUPOTHON CPEIbI;

— pa3BUTHE MOTHBAallMA K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO W
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IICHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HANIPABICHHOCTH JAJIbHEHUIIIEr0 00yUYeHUSI.

OO1iee 4yMcIO 4YacoB, OTBEACHHBIX JUISI M3YYCHHsS] XMMHH Ha YPOBHE OCHOBHOTO
ob1ero oopazoBanusi, coctaniisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIeINIO), B
9 kmacce — 68 yacoB (2 yaca B HEJICIIIO).



COJEP XAHME OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuu. Pone XUMUK B KU3HU 4YEJIOBEKA. XMMUSI B CUCTEME HayK. Tena u
BellecTBa. OU3MUECKUE CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemiecTB. [lonsitue o
METO/IaxX MO3HaHUs B XUMUHU. YucThlie BemiecTBa U cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJEKYJIbl. XUMUYECKUE IEMEHThI. CUMBOJIBI XUMUYECKUX SJIEMEHTOB.
[IpocThie U ClIOXKHBIE BElIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudeckas ¢opMyna. BameHTHOCTP aTOMOB XWMHUYECKHX D3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BewiecTB. OTHocuTenpHas aTomHas Macca. (OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KomnuectBo BemiectBa. Moiib. ModsipHast macca. B3auMoCBsI3b KOJIMYECTBA, MACCHI
W 4KClIa CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacu€tel mo ¢opmyliaM XHUMHYECKUX
COE€INHCHUM.

Pu3NYeCKUEe U XUMUYECKHUE SIBICHUS. XUMHUYECKasl peaklus U €€ MpU3HaKu. 3aKOH
COXpaHEHHUsI MacChl BemIeCTB. XUMHYeCcKue ypaBHeHusa. Kiaccuduxanus XUMHUECKUX
peakiuii (CoequHEHUs, pa3I0OKEHUs, 3aMeIlIeHUsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO € XUMHYECKOW TMOCyAoi, MpaBwiaMu padOThl B Jabopatopuud U
npuémMamMu oOparieHuss ¢ JabopaTOpHBIM O00OPYJOBAaHUEM, HW3YYEHHUE W ONMUCAHUE
(U3UYECKUX CBOMCTB OOpa3OB HEOPraHWYECKUX BEIICCTB, HAOMIOJeHHE (DH3NYECKUX
(TutaBieHUE BOCKA, TasiHUE JIbJla, paCTUPAHUE caxapa B CTYIKE, KUIIEHHWE U KOHJACHCAIUS
BOJbI) M XUMHUYECKUX (TOpeHHE CBeUYH, MPOKAIMBAHWE MEIHON  IMPOBOJIOKH,
B3aMMOJICUCTBHE Mejla C KHUCIOTOW) SBJICHWM, HAOIIOIEHWE K OINHCAHWE MPU3HAKOB
MPOTEKaHUS XUMHUYECKUX peakiui (pa3ioKeHHe caxapa, B3auMOJICUCTBHE CEpPHOMU
KHUCIIOTBI C XJOpUAOM Oapusi, paznoxeHue ruapokcuna meau (1) mpu HarpeBanuw,
B3aUMOJIeHCTBHUE kene3a ¢ pacTBopoM cosi Menu (Il), uzyuenne cnocoOGoB paszaeneHust
cCMeceil: ¢ TMOoMOIIbI MarHuta, (QUIBTPOBAHUE, BbIIApUBAHUE, JAUCTHIUIALIMS,
xpoMarorpadusi, MpoBeJECHUE OYMCTKU TOBAPEHHOW COJM, HAOJIOJCHHE W OIHUCAHUE
pEe3yJAbTaTOB MPOBEACHUS OIbITAa, WILIIOCTPUPYIOIMIETO 3aKOH COXPAHEHHS MacChl,
CO3JIaHKhE MOJIeJIel MOJIEKYJI (IIIapOCTEePKHEBBIX ).

Ba:kHeiimue npeacTaBUTe I HEOPraHNYECKUX BELECTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucimopo — 371eMEHT U MPOCTOE BEIIECTRO.
Haxoxnenue kuciopojga B mpupone, (pu3nyeckue W XUMHUYECKHE CBOMCTBA (peakiuu
ropenus). Oxkcunapl. [lpumenenue kucmopoga. CrmocoObl TONMYYEHHUS KHCIOpOJa B
nabopaTtopud U mnpombiluieHHOCTH. KpyroBopoT kuciopoaa B npupoae. O30H —
ATOTPOIHAS MOAU(PUKALIMS KUCIOPOIA.

TernnoBoit 3ppeKT XUMUUECKONH peakluu, TEPMOXUMHUYECKUE YPaBHEHHs, 3K30- U
SHIOTEPMUYECKHE pPeakiuu. TOMIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/yXa, YCUIICHUE
MapHUKOBOTO A (DeKTa, pa3pylieHHe 030HOBOTO CIIOA.



Bonmopon — anemeHT M mnpocrtoe BemecTBO. HaxoxkneHune Bomopona B IPUPOZAE,
bu3NYecKue U XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI moyrydeHus. Kucmorer u
COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusuyeckue cBoucTBa Boabl. Boxa kak pactBopurens. PactBopsl. HacellieHHbIE U
HEHACBIIIEHHbIE PACTBOPBL. PACTBOPUMOCTH BelIECTB B BOJIe. MaccoBas 10Js BEIIECTBA B
pactBope. XuUMHUUYECKUE CBOMCTBa BOJbl. OcHOBaHus. Poiab pacTBOpoB B MpuUpojlie U B
KW3HU yenoBeka. KpyroBopot BoAbl B Ipupoe. 3arpsi3HEHUE NMPUpOAHBIX Boa. OxpaHa u
OYHCTKA MPUPOJHBIX BOJ.

Knaccudukanus nHeopranndeckux coeaunenud. Oxcunpl. Knaccudukaus OkCHuaoB:
cojieoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, amQOTepHbIE) U HECOJIe0OpasyIolue.
Homenknarypa okcuaoB. Pu3MYeCKHME W XMMHYECKHME CBOMCTBA OKCHUAOB. IlomydeHwme
OKCHJIOB.

OcHoBanusi. Knaccudukarusi ocHOBaHUN: MIENTOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuid. @OuU3MYECKME UM XUMHYECKHME CBOWCTBA OCHOBAHUM.
[TomydyeHnrne OCHOBaHM.

Kucnotel. Krnaccudukamus kucnor. Homenkiatypa xucinor. Dusnyeckue u
XUMHUYECKHE CBOMCTBA KUCHOT. Psan aktuBHoctu meramnoB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Howmenknatypa coseil. @PuU3MYECKME W XUMHYECKHUE CBOMCTBA COJICH.
[lonyuenune comnen.

['eneTnueckas CBSI3b MEXKY KJIaCCAaMU HEOPTAHUYECKUX COECAUHEHHUI.

Xumuueckuii IKCnepumenm:

KAUYECTBEHHOE OIPEIEIICHUE COAECPKAHUSA KHCIOpPOJa B BO3IyXeE, ITOIYYEHHE,
coOupaHue, pacrno3HaBaHWE W  HW3YYEHUE CBOMCTB  KHUCIOpoJa, HaOoJIeHue
B3aUMOJICUCTBUS BELIECTB C KHUCIOPOJOM M YCIIOBUSI BO3HMKHOBEHHS W IPEKpPaIICHHS
ropenusi (moskapa), O3HaKOMJIEHHE C oOpasllaMH OKCHIOB M OIMCAHUE WX CBOMCTB,
MOJIyYeHHE, COOMpaHHWe, paclo3HABaHWE W U3YYCHHE CBOWCTB BOJAOpoJa (TOpEHHE),
B3auMoOJielicTBE Bojopojga ¢ okcuaom wmeau (Il)  (Bo3MOXXKHO HcCHOJb30BaHUE
BUJICOMATEPUAIIOB), HaOJI0IeHUE 00pa3I[OB BEIIECTB KOJUUECTBOM 1 MOJIb, UCCIICIOBAHUE
0COOEHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, TPUTOTOBIICHUE
PacTBOPOB C OMPEACIEHHON MaCcCOBOM JOJIENM PACTBOPEHHOIO BEILIECTBA, B3AUMOICUCTBUE
BOJbl C MeTaulaMu  (HaTpueM U KajlblWeM) (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAITIOB), HCCIIEJOBaHUE OOpa3lloB HEOPTaHMYECKUX BEIIECTB Pa3JIMYHBIX
KJIaCCOB, HAOJIIOJICHUE HW3MEHEHMs] OKpacKM WHAUKATOPOB B pPAcTBOpax KHUCIOT U
niesiouen, u3yueHne B3zaumojneictBus okcuaa meau (IlI) ¢ pactBopom cepHOUl KUCIOTHI,
KHUCJIOT ¢ METAJJIAMH, PEAKIMN HEUTPAIU3aLMM, IT0JyYeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJHOTO METAJIa IPYTUM U3 PACTBOPA COJIM, PEUICHHE DKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxHelume Kiacchl HEOPraHUYECKUX COSTUHEHUIN).

IMepuoauueckui 3akoH U Ilepuoauyeckas cucreMa XUMHUYECKHX J1eMeHTOB /I,
N. MengeneeBa. CrpoeHne aroMoB. XHMHUYECKas CBA3b. OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHbIEC PeaKINH



[lepBbie MOMBITKH KiIAcCU(UKALMKA XUMUYECKUX 3yieMeHTOB. [loHsite o rpymmax
CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJUIbI, IaJOr€Hbl, UHEPTHBIC
rasbl). DJIEMEHTHI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuil 3akoH. llepuomnueckas cucreMa XuUmMuU4yeckux siaeMmeHToB J[. .
MenpeneeBa. Kopotkonepuoanas u JuiMHHOINIEpHoiHas (popmbl [lepuoanueckoi cuctembl
xumudeckux sneMeHToB [[. M. Menneneesa. llepuoapr u rpynimbel. OU3NYECKUN CMBICIT
IIOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AJIIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX saep. M3oronel. OnexkTpoHsl. CtpoeHue
AJIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XuMHUecKuX 3JeMeHTOB [lepuonnueckoi
cucrembl /J[. M. MenneneeBa. XapakTepUCTUKA XHMHYECKOIO DJJIEMEHTa IO €r0
nonokenuto B [lepunoanueckoit cucreme /1. U. Menneneena.

3aKOHOMEpPHOCTM  WM3MEHEHUs  paahyca aTOMOB  XUMHYECKHUX  DJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIIaM U IIEPUOJaAM.

3nauenne Ilepmommueckoro 3axkoHa u IlepuonMyeckold CHUCTEMBI XUMHYECKHX
AJIIEMEHTOB ISl pa3BUTHUS HayKu U npakTuku. 1. V1. MenzaeneeB — yu€HbIN U IPaKIaHUH.

Xumuueckas  cBsa3b.  KoBaneHTHas  (mojiipHas W HENOJIApHAsi)  CBSI3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKUX IEMEHTOB. FIOHHAs CBA3b.

Crenenp oxucneHus. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. IIpomecchr
OKHCJIEHUS U BOCCTAaHOBJICHHSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasloB BEIIECTB METAJIJIOB U HEMETAJIJIOB, B3aUMOJEHCTBUE THAPOKCHIA
IIMHKAa C pPAacTBOpPaMU KHUCIOT U IIEJIOYEH, NPOBEACHUE OIBITOB, WIIIIOCTPUPYIOIINX
IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluil (FrOpeHue, peakluyd pasyioKeHus,
COCUHEHUS ).

Mesicnpeomemmuoie cea3u

Peanmnszannst MeXNpeaMETHBIX CBA3€d IPU  HM3YYEHUM XUMHH B 8 Kjacce
OCYIIECTBJISIETCS UEPE3 UCIOJIb30BaHNE KaK 00X €CTECTBEHHO-HAYUHbIX MTOHITHH, TaK U
MOHSATHM, SIBISAIOIIMXCS CUCTEMHBIMM I OTIEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHSA: HAYyYHbIH (pakKT, TUIOTE3a, TEOPHUs, 3aKOH,
aHaln3, CHUHTe3, Kilaccuukalus, MNEepUOJUYHOCTb, HAONIOEHUE, DSKCIEPUMEHT,
MOJEIUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: marepus, aToM, JJIEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKIIMJI, H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsi]], BEIIECTBO, TEN0, 00BEM, arperaTHoe
COCTOSIHME BEILECTBA, ra3, (U3MYECKUe BEIMYMHBI, EIWHULIBI H3MEpPEHHUs, KOCMOC,
IUIaHEeTHI, 3BE361, COTHIIE.

buonorus: porocunTes, apixanue, buochepa.

['eorpadusi: armocdepa, rumpocdepa, MUHEpANbl, TOPHBIE MOPOIbI, MOJE3HbIE
MCKOMAEMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.



9 KIIACC

BemecTBo U XMMHYECKasl peaKUMs

Ilepuonnueckuit 3akoH. Ilepuomnueckas cucremMa XxuMuudeckux syiemeHtos /I, W.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUHU CBOWCTB XUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX NMEPUOMOB, KaJHs, KaJblHS U UX COCAMHEHUN B COOTBETCTBUU C
MTOJIOKEHUEM DJIEMEHTOB B lleproanueckon cUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUIAbI XUMUYECKON CBSI3U. THUIBI KPUCTAUNIMUECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUMNA KPUCTAUIMYECKON PEMIETKA U BUIA XUMUYECKOU
CBSI3H.

Knaccudukanys u HOMEHKIIaTypa HEOPTAaHUYECKUX BEIIEeCTB. XUMHYECKUE CBOMCTBA
BEIIECTB, OTHOCAIIMXCSA K Pa3JIM4HbIM KJIAacCaM HEOPraHWYECKUX COCIUHEHH,
TEHETUYECKas CBSA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanmsa XuMHUUECKHX peakiHil MO pa3iMyHbIM MpU3HaKaMm (10 4YUClTy U
COCTaBy y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(h(DEKTy, 0 HM3MEHEHUIO
CTEMECHEN OKHUCJICHUSI XHUMHUYECKHX OJJIEMEHTOB, MO OOpaTUMOCTH, IO YYacCTHUIO
KaTaiu3aropa). K30- U S9HJA0TEPMUUECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHEHUSI.

[lonsitTue o ckopoctu xumudeckol peaknuu. [lonstue o0 oOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [loHsATHEe O TOMOT€HHBIX U T'eTEePOrEeHHBIX
peakuusax. Ilonstue o karanuse. IloHsaTMe O XuMHUYECKOM paBHOBecHH. DaKTOPBHI,
BIIUSIFOIIME HA CKOPOCTh XMMUYECKOM PEAKIIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKIIMH, PJICKTPOHHBIN OallaHC OKUCIUTENIHHO-
BOCCTAHOBUTEJIBHOU pEeaKUnH. CocraBnenue YpPaBHEHU OKHCJIUTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIUHN C UCTIOIB30BAHIUEM METO/IA AJIEKTPOHHOTO OalaHca.

Teopust DAEKTPONUTHYECKONW TUCCOUMALMHU. OJEKTPOJIUTBI W HEAJIEKTPOJIMUTHI.
Katnonbl, aHumoHbl. MeXaHU3M JUCCOLMALMM BEIIECTB C Pa3IMYHBIMUA  BUIAMHU
xuMuueckoit cBsa3u. Crenenp qucconuanuu. CUIbHbBIE U CI1a0ble DJIEKTPOIUTHI.

Peakiuu wmonHHOrOo oOOMeHa. YCOBHS TPOTEKAHHWS peakluii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE MOHHBIE ypaBHEHHs peakiuil. CBONCTBa KUCJIOT, OCHOBAaHUU U
coJIell B CBETE TMpPEACTaBICHUN 00 JIEKTPOIMTHYECKON auccoruanuu. KadecTBeHHbIE
peakuuu Ha UoHbIL. [IoHSATHE O TUapPONIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJICIIIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB —
METaJUIOB U HEMETauIoB (rpadura W aiMasa), CIOKHBIX BEIICCTB (XJOpUIa HATpPHS),
MCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUUYECKOW PEAKIIMUA OT BO3JICUCTBUS PA3TUUHBIX
(GakTopoB, HCCIIEIOBAaHUE BJIEKTPONPOBOJHOCTH PAcCTBOPOB  BEIIECTB, Mpolecca
JUCCOLUAIINY KUCIIOT, IIEJI04eil U coJiel (BO3MOXKHO MCIIOJIb30BaHUE BUIEO MATEPUAIIOB),
IIPOBEICHUE OINBITOB, WLIIOCTPUPYIOIIMX NPU3HAKKM NPOTEKAHUS PpPEAKUUA HOHHOTO
obmeHa (oOpa3oBaHME OCaJKa, BbBIJCIEHUE Ta3a, OOpa3oBaHWE BObI), OIBITOB,
WUTIOCTPUPYIONIMX MPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEakluii (ropeHue,
peakiMKu pa3lIoKeHUs, COEJUHEHUs), pacllO3HABAaHUE HEOPraHUYEeCKUX BEIIECTB C
MMOMOIIIbIO KAYECTBEHHBIX PEAKIIMI HA MOHBI, PEIICHUE YKCIIEPUMEHTAIIbHBIX 3a7a4.

Hemerajuibl U UX COCAMHEHUS



OOmas xapakrepucTuka ragoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbIE
crenenu okucieHus. CTpoeHrne U PU3NYEeCKre CBOMCTBA MPOCTHIX BEIIECTB — rajOreHOB.
XUMHUYECKHE CBOMCTBA Ha MpUMeEpE XJiopa (B3aUMOJIEHCTBHUE C METAIJIaMU, HEMETaJUIAMH,
niesnioyamu). XaopoBoaopoa. ConsiHas KUCIOTa, XUMUYECKHME CBOMCTBA, IMOJyYEHHE,
npuMeHeHue. JleficTBue XJiopa ¥ XJIOpPOBOAOPOJIa Ha OpPraHM3M 4YesoBeka. Bakueliiue
XJIOPUJIBI U UX HAXOXKACHHUE B IIPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynibl. OCOOEHHOCTH CTPOEHHUsI aTOMOB,
XapaKTepHble cTeneHn okuciieHud. CtpoeHne u (pU3nYecKkrue CBOMCTBA MPOCTHIX BELIECTB
— KHUCJIOpOJa U Cephbl. AJUIOTPOIHbIE MOIU(MUKAIIMU KUCIOPOJa M Cepbl. XUMUYECKUE
cBoricTBa cepbl. CepoBOIOPOA, CTPOCHUE, (PU3HUECKUE U XUMHUECKUE CBOMCTBA. OKCHUIBI
Cepbl Kak TMPEJICTaBUTENN KUCIOTHBIX OKCHAOB. CepHas KucCIoTa, (UINYECKUE H
XUMUYECKHE CBOWCTBA (OOIIME KAK MPEACTABUTENS KJacca KHCIOT U CIEeUU(PUUECKHE).
XUMUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE MPOMBIIIIEHHOTO C0c00a MOTy4YeHHs CEPHOM
kucnotel. [Ipumenenue cepHoil KuciaoTel. Cosln CEpHONM KUCIOThI, KAYECTBEHHAS PEAKIIHS
Ha cyhbdar-uodH. HaxoxkaeHue ceppl U €€ COCIUHEHUN B TpUpojie. XUMHUECKOE
3arpsi3HEHHE OKPYXkKAIOLIEH Cpebl COETUHEHUSIMHU CepPbl (KUCIOTHBIE JT0KIH, 3arpA3HEHUE
BO3/lyXa 1 BOJOEMOB), CITIOCOOBI €r0 MPEJOTBPAICHHUS.

OOwmas xapakrepuctuka 3meMeHToB VA-rpynnbel. OCOOGEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEepHbIE CTENEHH OKHCIEHUS. A30T, pacpOCTpaHEHUE B MpUPOAE, PU3NYECKHE U
XUMUYECKUe cBoMcTBa. KpyroBopor azora B mnpupone. AMMHAK, €ro (PU3NYECKHE U
XUMHYECKHE CBOWCTBA, MoOJiyueHHe W mpuMeHeHue. Coin aMMOHUS, UX (U3NYECKUE U
XUMHUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiysi Ha MOHbl aMMOHHUS. A30THas
KHUcIoTa, €€ ToJlyueHue, (Qu3Mueckue U XHUMHYECKHe CBoicTBa (0OmMe Kak
IpeACTaBUTENsl Kiacca KHUCIOT W creurduueckue). VMcnonb3oBaHMe HUTPATOB U COJIEH
aMMOHMS B KaU€CTBE MUHEPAJIbHBIX YI00OpeHU. XUMHUUECKOE 3arpsi3HEHNUE OKpYKarouen
Cpenbl COEAMHEHUSIMU a30Ta (KHCIOTHBIE [OXAM, 3arpsA3HEHUE BO3/yXa, MOYBBI U
BogoémoB). Dochop, amorponnsie Mmonudukanuu docdopa, GU3NUecKue U XUMUIECKHE
ceorictBa. Okcun dochopa (V) u dochopnas kucnora, GU3MUIECKHE U XUMUUYECKUE
cBOMCTBa, nosiyuenue. Mcnonas3oBanue pocdartoB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mmas xapakrepuctuka 31eMeHToB |V A-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble  CTENEHW  OKHCIEHHUS.  YTIIIepoJ,  ajulOTpOmHble  MOIU(DUKALINH,
pacrpocTpaHeHHe B TpHUpoje, (PU3MYECKHMe U XUMHUYECKHUE CBOWCTBA. AnmcopOrus.
KpyroBopot yrnepona B mpuponae. OKCHAbI yriepoaa, UX (PU3NYECKHE U XUMHUUECKHE
CBOMCTBA, JIEWCTBHE HA JKMBbIE OPraHU3MBI, MOJYUYEHHUE U MPUMEHEHUE. DKOJIOTHYECKUE
npoOJieMbl, CBsA3aHHbIE ¢ okcuaoM yriaepoaa (IV), runmoresa rio6GasbHOrO MOTEIUICHUS
KJIMMaTa, MapHUKOBBIA 3¢ @dekT. YrompHas Kuciaota W €€ coid, uX (U3NUYECKHE U
XMMHUYECKHUE CBOMCTBA, MOJyYeHUEe U npuMeHeHue. KauecTBenHas peakuus Ha KapOOHAT-
noHbl. Mcronb3oBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEILCKOM
XO3SMCTBE.

[lepBoHavasnibHble TOHATUS 00 OpPraHMYECKUX BEIIECTBAX KaK O COEIUHEHUSIX
yraepojga (MeTaH, 3TaH, 3TWIEH, AalEeTWIECH, 3TaHOJ], TJIUUEPUH, YKCYCHAs KHCIIOTA).
[TpuponHble UCTOYHHUKHU YTIEBOAOPOAOB (Yrojib, IPUPOIHBIN Ta3, HEPTH), TPOAYKTHI UX
nepepaboTku (O€H3UH), UX POJIb B OBITY W MPOMBINLICHHOCTH. [ToHATHE O OMOIOTrHYECKH



BaXXHBIX BEIIECTBAX: )XHMpaX, OelKax, YIrJeBoJAaX — M HX POJM B KU3HU YeEIOBEKa.
MarepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COETMHEHHM.

Kpemuuii, ero gusnyeckue M XMMHUYECKHE CBOMCTBA, MOJYyYE€HHUE U MPUMEHEHUE.
Coeaunenust kpeMHuus B npupoze. OOmue npeacrasienus o0 okcuae kpemuus (1V) u
KpeMHUeBoU Kkuciiote. CHIMKAThl, UX HUCIOJIb30BaHUE B OBITY, B MPOMBIIIICHHOCTH.
Baxueiilme CTpoUTENbHBIE MaTepHANIbl: KE€paMUKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [IpoOnembl 0e30macHOro HCMONIb30BaHUS CTPOUTENBHBIX MaTepUaOB B
MOBCEIHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3ydeHue OoOpasloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSHOW KHCIIOTHI,
IPOBEICHHE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-HOHbI U HAOIIOACHUE NPHU3HAKOB HUX
IPOTEKaHMSs, ONBITHI, OTPAXKAOIIKE PU3NUECKHE U XUMUYECKHUE CBOICTBA raJOr€HOB U MX
COEIMHEHMH (BO3MOYKHO MCNOJIb30BaHUE BUAEOMATEPHUAIIOB), 03HAKOMJIEHHE C 00pa3amMu
XJIOPUAOB (TaJIOTEHUJOB), O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COCAUHEHMSIMU
(BO3MOXXHO HCIIOJIB30BAHHE BUICOMATEPUATIOB), HAOJIIOJEHHE Mpolecca OOyIrJIMBaHUS
caxapa MoJl JIeCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, M3YyYEHUE XUMUYECKHX
CBOMCTB pa30aBiCHHON CEpHON KHUCIIOTHI, MPOBEIACHHE KAYECTBEHHOW peaklMU Ha
cyab(haT-uoH U HAOIIOJCHUE NpHU3HaKa €€ MPOTEKAHMs, O3HAKOMIIEHHE C (PU3NYECKUMU
cBoiictBamMM a3oTa, (Gochopa U UX COEAMHEHUH (BO3ZMOXKHO HCHOJIb30BaHHUE
BUJIEOMATEPUATIOB), oOpa3mamMu a30THbIX M (OChOpHBIX yAOOpEHHH, TOJydYeHHE,
coOupaHue, pacno3HaBaHWE U W3y4YEHUE CBOMCTB aMMHaKa, MPOBEICHHE KAaueCTBEHHBIX
peakuuii Ha MOH aMMOHHUA U (ochaT-HOH M H3Y4YEHHE IPU3HAKOB HUX IPOTEKAHMS,
B3aMMOJICHCTBUE KOHIIEHTPUPOBAHHON A30THOM KHUCIOTBI C MeEIbl0 (BO3MOXKHO
UCIIOJIb30BAaHUE BHUIEOMATEPUATIOB), H3YYEHUE MOJENEH KPUCTAUIMYECKUX PEIIETOK
anmasa, rpadura, QyuiepeHa, 03HAKOMJIEHHE C MPOIECCOM aACOpPOIUU PACTBOPEHHBIX
BEILECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOra3a, MOJydeHHE, COOMpaHue,
pacno3HaBaHWE€ W W3Y4YEHUE CBOWCTB YIJIEKHCIOIO Ta3a, IPOBEJCHHE KayeCTBEHHBIX
peakiuii Ha KapOOHAT W CHJIMKAT-MOHBI M HW3yYEHUE MPHU3HAKOB WX MPOTEKaHUS,
O03HaKOMJICHUE c IPOAYKLIUEN CUJIMKATHOU IIPOMBIIIUICHHOCTH,  pPELICHUE
HKCIIEPUMEHTAJIBHBIX 3aJ1a4 10 TeMe «BakHelne HeMeTalIbl U X COeTUHEHUS.

MeTtasiibl M X COCAUHEHUSA

OOmas xapakTepuCTUKa XHMUYECKUX D3JEMEHTOB — METAJJIOB Ha OCHOBAHMU HX
nojiokenus B Ilepuonnyeckon cucrteMe xumuueckux siemMeHToB J[. M. MenneneeBa u
ctpoeHus aroMoB. CrTpoeHwe MeTalioB. MeTamnyeckas CBSI3b M MeTaJIMYecKas
KpUCTAJUINYECKAass pPEIIETKA. ODJIEKTPOXMMHYECKUUA DA HANPSOKEHWA  METAJIOB.
dusnueckre 1 XUMHUYECKHE CBOMCTBA MeTaioB. OO0IIKMe crocoObl MOTYYeHHs] METAIIOB.
[TonsiTue 0 KOPPO3UM METAJUIOB, OCHOBHBIE CIOCOOBI 3alIUTHl UX OT KOoppo3uu. CIuiaBbl
(ctanp, 4yTryH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE B ObITY U IPOMBIIIUIEHHOCTH.

[[lenoynble MeTauibl: MOJIOKEHHWE B llepmoanMdeckod CUCTEME XUMHUYECKHUX
anemenTtoB J[. M. MeHneneeBa, CTpOEHHME HX aTOMOB, HAaXOXKICHHE B IPHUPOJIE.
®duznyeckue W XHMHYECKHE CBOWCTBa (Ha mnpumepe HaTpusa W Kaimust). OKcuabsl U
TUAPOKCH]IBI HATpUA U Kaind. [IpuMeHeHre nenoYHbIX METaIOB U UX COEAUHEHUN.



[Ilenouno3eMenbHBIE METAUIBI MAarHUd W KallbLMU: noJioxkeHue B [lepuoamueckoit
cucteMe xumuueckux 3neMeHToB /. . MenneneeBa, CTpo€HUE X aTOMOB, HAXO0XKJICHHE B
npupoae. Pu3Myeckue M XUMHUUYECKHE CBOMCTBA MarHus W Kajuplivs. Baxneniine
COeAMHEHUs Kaibllug (OKCHA, THAPOKCHA, coju). JKECTKOCTH BOJBI M CHOCOOBI €&
YCTpaHECHUS.

Amomunmii: nonoxxenue B [lepuoanueckoid cucreMe XUMU4eckux emeHToB [1. W.
MenneneeBa, CTpOE€HUE aToMa, HaxOXJACHUE B Mpupojae. PU3NUEeCKHe U XUMHUUYECKHUE
CBOMCTBA aTOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHUIA M THJIPOKCH/IA aJTFOMUHUS.

Kenezo: nonoxenue B Ilepumoamdeckoil cucreMe XUMUUYECKUX dJjemeHToB /I, .
MenneneeBa, CTpOE€HUE aToMa, HaxOXAeHUE B mpupojae. PU3MYECKUE U XUMHYECKUE
cBoiicTBa xene3a. Oxkcunbl, ruapokcuansl U conu sxenesa (Il) u xeneza (Ill), ux cocras,
CBOWCTBA U MOJTYyYECHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C 00pa3liaMi METa/VIOB M CIUIABOB, UX (M3UYCCKHMMH CBOWMCTBAMHU,
U3YyYE€HHE  PE3yJIbTaTOB KOppO3uu METaJJIOB (BO3MOXKHO HCTIOJIb30BaHUE
BUJICOMATEPUAIIOB), OCOOEHHOCTE B3aMMOJEHCTBUS OKCUA KaJbIUs W HATPHUS C BOJOM
(BO3MOYKHO HCIIOJIBL30BaHUE BHACOMATEPHAIOB), MCCIICIOBAHUE CBOWMCTB >KECTKOW BOJIHI,
mporiecca ropeHus kejie3a B KUCIOpoie (BO3MOYKHO MCIOJIb30BAaHHE BHUJICOMATEPUAIIOB),
MIPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIM HAa MOHBI: MarHus, KajabllMs, aJlOMUHHUS,
nuuka, sxenesa () u xenesza (lll), meau (Il), HaGnronenne W omucaHue MPOIIECCOB
OKpallMBaHUs MJIAMEHU MOHAMU HATPUs, Kalus M KaJIbIUs (BO3MOXXHO HMCIOJIb30BaHUE
BHJICOMATEPHUAIIOB), HCCIIEIOBaHUE aM(pOTEPHBIX CBOMCTB THIAPOKCHIA aFOMUHUS U
TUJIPOKCHIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «BakHele MeTabl
1 UX COCTUHCHUS.

XUMHUA M OKpPY:KaoUas cpeaa

BemecTtBa w wmarepuansl B IIOBCEIHEBHOM JKM3HM 4YeloBeka. besomacHoe
WCIIOJIb30BaHUE BEIIECTB M XHUMHUYCCKUX peaknuii B ObiTy. IlepBas momomib mpu
XHMHYECKUX 0KOTax U OTPaBIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYyXKawmled cpeabl (MpeaenbHas — JIOMyCTUMAs
KOHIIeHTpaiusi Bemlect, nanee — I[IJIK). Ponb XuMuM B pelIEHUH SKOJOTHYECKUX
mpooeMm.

Xumuyeckuui IKCnepumenm:

u3ydeHue oO0pas3ioB MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEpPHBIE
MaTepHabl).

Mexcnpeomemmnoie ceazu

Peanuzanust MeXNpeAMETHBIX CBsS3€d MpU H3YYEHUM XuUMUH B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCTI0JIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHN, TaK U
MIOHSTUH, SBISIOIIMXCA CUCTEMHBIMU JJIsI OTAECIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHSATHS: Hay4dHBIN (pakT, TUIOTE3a, 3aKOH, TEOPHs,
aHanW3, CHUHTE3, Kilaccu(ukanus, TMepUOANIHOCTh, HAOIIONCHNE, OSKCIEPHUMEHT,
MOJICIMPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, MAapHUKOBBIN A(D(EeKT, TexHOoIoTHhs,
MaTepuabl.



duznka: maTepusi, aToM, JJIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIWJ, H30TOIIHI,
PaMOAaKTUBHOCTh, MOJIEKYJa, JJEKTPUUYECKUA 3apsiji, MPOBOJHHUKHU, MOJYIPOBOIHUKH,
JUDJICKTPHUKH, (POTORIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOS COCTOSIHHE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KPHUCTAITMYCCKAs pEIIETKa, CIUIaBbI, (QHU3NYCCKUe
BCJIUYMHBI, CAWHHUIIBI HW3MEPEHHUS, KOCMHUYECKOE IIPOCTPAHCTBO, ILIAHETHI, 3BE3BI,
Comnre.

buonorus: ¢dortocwHTe3, apixaHume, Owuocdepa, OSKOCHCTEMa, MHUHEPAIbHBIE
yI0OPCHHS, MUKPO3JIEMEHTBI, MAKPO3JICMEHTBI, TUTAaTEIbHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpAIIbI, TOPHBIC IOPOIBI, TOJE3HBIC
HMCKOIIaEMBIE, TOILIHBO, BOJHBIE peCypCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHNH
HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3ybTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
JIOCTUTAIOTCS B XOA€ OOydYeHUsT XMMUU B EIAMHCTBE Y4YEOHOW M BOCIUTATEIBHON
JESITETBHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCHUHCKHUMH COLMOKYJIBTYPHBIMU H
ITYyXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH, MPUHITHIMH B OOIIECTBE MPAaBUIAMU H HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT MpOIIECCaM CaMOTO3HAHMSI, CAMOPA3BUTHS M COLMATH3AIIH
00yJaronuxcsl.

JIMYHOCTHBIE PE3YNIbTAThl OTPAKAIOT TOTOBHOCTH O0YYAIOIINXCS PYKOBOACTBOBAThCSA
CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMI U PaCIIMPEHUE ONBITA JEATEIBHOCTH Ha
e€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOT0 BOCTIUTAHNS

[IEHHOCTHOTO OTHOIICHHUSI K OTEUYECTBEHHOMY KYyJIbTypHOMY, HCTOPHYECKOMY U
HAyYHOMY HACJIEJHIO0, TOHUMaHUs 3HAYE€HUSI XUMUYECKON HAayKu B JKU3HU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH BJaA€Th JIOCTOBEPHOW HMH(OpManMed O MepeaoBbIX
JOCTHKEHHUSIX M OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW XHWMHUH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUSIX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

IPEJICTaBICHNUS O COL[MAIbHBIX HOpMaX M MpaBUiIaX MEXJINYHOCTHBIX OTHOILLIECHUH B
KOJUIEKTUBE, KOMMYHUKAaTUBHOM  KOMIETEHTHOCTM B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHOUCCIIeI0BATENbCKOW, TBOPUECKON M IPYTHX BHUIAX JEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM JEATEIbHOCTH MPHU BBIMOIHEHUH Y4€OHBIX, TO3HABATEIbHBIX
3a/la4, BBINOJHEHUM XHUMHUYECKUX 3SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB,
CTpEMJICHUSI K B3aMMOIIOHMMAaHHUIO W B3aMMOIIOMOIIM B IIpolLecce 3TOoH y4deOHOi
JeSITEIbBHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MOCTYNKU CBOMX TOBAPHUIIEH C
MO3UIIMM HPABCTBEHHBIX U TIPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCIEACTBHMA
MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT'0 O3HAHMSL

MHUPOBO33PEHUYECKHE TPEJCTABICHUS O BEUIECTBE M XHUMHUYECKOM peakluy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABIISIFOIINE OCHOBY JIJIS
NMOHMMAaHUs CYIIHOCTH HAYYHOW KapTUHBI MHUpPA, TPEACTaBICHHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOJIBI, B3AUMOCBS3IX YEIOBEKa C MPUPOTHOU CPEIoH, O
POJIM XUMUU B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

NO3HaBaTEJIbHbIE MOTHUBBI, HAIIPABJIEHHBIE HA IMOJIyY€HHWE HOBBIX 3HAHHUM 10 XHMHUH,
HEoOXoIuMBbIe U 00bACHEHHs HAOII0aeMbIX IPOIIECCOB U SBJICHUHN, NTO3HABATENbHOM,
MH(POPMALIMOHHON M YUTATENLCKOM KYJIbTYPHI, B TOM UYHCJIE HAaBBIKOB CAMOCTOSTEILHON
paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOMN JUTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpEC K 00yUEHHUIO U TIO3HAHUIO, JTF0003HATEIHFHOCTh, TOTOBHOCTh M CITOCOOHOCTh
K caM000pa30BaHUIO, MPOEKTHOM W HMCCIEIOBATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY
BBIOOPY HANPABJICHHOCTU M YPOBHS 00Yy4€HHUs B NajbHEUIIEM;



4) popmMupoBaHUS KYJbTYPHI 310POBbSI:

OCO3HAHHUE IEHHOCTU HW3HU, OTBETCTBEHHOI'O OTHOIICHUSI K CBOEMY 3J0pPOBBIO,
YCTAaHOBKU Ha 3JI0POBBIA 00pa3 U3HHU, OCO3HAHHME TMOCIEICTBUNA M HEMPUSITUE BPEIHBIX
npuBbluek  (ymoTpeOJeHuss  ajKorojisi, HApKOTUKOB, KypeHHUs), He0OXOAUMOCTU
coOJT0/IeHUs MpaBUil 6€30MaCHOCTH MPU 00paIIEHUN C XUMUYECKUMH BEIIECTBAMU B OBITY
Y PEAIbHOM )KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpPEC K MPaKTUYECKOMY H3Y4YEHHUIO Mpodeccuil U TpyAa pa3IuyHOro poJa,
YBaXEHHUE K TPYIAy W pe3yJibTaraM TPYAOBOM AEATEIBHOCTH, B TOM YHCIIE Ha OCHOBE
MPUMEHEHUST TPEAMETHBIX 3HAHUW 10 XWMHH, OCO3HAHHBIM BBHIOOP WHIWBHUIYATBHOU
TPAGKTOPUU TMPOAOIKEHUS] O00pa3oBaHUsI C Y4YETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEW, YCHEIIHOU
npoecCHOHaNBbHON JEATEIPHOCTH M Pa3BUTHS HEOOXOJMMBIX YMEHHUH, TOTOBHOCTH
aJIanTUPOBATHCA B MPOdeCCUOHATBHOU CpeJIe;

6) 3K0JI0rMIeCcKOr0 BOCIIUTAHUSI:

HKOJIOTMYECKHU 11€JIECO00pa3HOE OTHOIICHUE K MPHUPOJE KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyYIIECTBOBAaHMS, MOHMMAaHUE LIEHHOCTH 3J0POBOr0 U 0E€30MacHOTo
oOpaza KW3HHM, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY (U3UYECKOMY U
MICUXUYECKOMY 370POBBIO, OCO3HAHHME IICHHOCTH COOJIOJCHUSI TpaBuUil 0€30MacHOTO
MOBEJICHUsI MPpU pabOTe C BEIIECTBAMHU, & TAK)KE B CUTYaAIMSIX, YTPOKAIOIINX 3I0POBBIO U
JKU3HHU JTIOACH;

CIIOCOOHOCTH IPUMEHSThH 3HAHUS, MOTy4aeMble TIPU U3YUYEHUU XUMUU, JIJIST PEIICHUS
3a7]a4, CBS3aHHBIX C OKPYXAawLIEW NPUPOAHOM CPEenoM, Uil MOBBIIIEHUS YPOBHSA
AKOJIOTMYECKON KYJIBTYPhI, OCO3HAHUS TJIOOAIBHOTO XapaKTepa dKOJOTHYECKUX MpoOIeM
U TTyTeH UX PEIICHUs TOCPEACTBOM METOJI0B XUMHUHU, SKOJIOTMYECKOTO MBIIIJICHUS, YMEHHUS
PYKOBOJICTBOBAThCSI UM B TTO3HABATEIbHON, KOMMYHUKATUBHOMN U COIMATILHON MTPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B coctaBe MeTanpeaMeTHBIX pe3yIbTaTOB BBIACISIIOT 3HAUUMbIC JIJIs1 POPMUPOBAHUS
MUPOBO33pEHHUs OOIIEHAYYHbIE TMOHATHS (3aKOH, TEOPHs, MPUHIIUI, TUIOTEe3a, (aKT,
CHUCTEeMa, MPOLECC, DKCIEPUMEHT U JIPyroe.), KOTOpbIe HCIOIb3YIOTCS B €CTECTBEHHO-
HAyYHBIX YYEOHBIX TMpEAMETaX W TO3BOJIAIOT HAa OCHOBE 3HAHWNA W3 ITHUX MPEIMETOB
dbopMHpOBaTh MPEACTABICHUE O IEIIOCTHOW HAyYHOUW KapTWHE MUpPA, U YHUBEPCAIbHbBIC
ydeOHble JNEeUCTBUS (TMO3HABaTeIbHBIE, KOMMYHHKATHUBHBIC, PETYJSTUBHBIC), KOTOPHIC
obecnieunBalOT (OPMUPOBAHKE TOTOBHOCTH K CAMOCTOSITEIIBHOMY IUIAHUPOBAHUIO U
OCYIIIECTBJICHUIO YU4eOHOH AesATETLHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue gecTBU:

YMEHHS UCIIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MPU OCBOCHUM 3HAHMWIA:
pPacKpbIBaTh CMBIC XHMHMYECKHX TOHSTHH (BBIACHSITH KX XapaKTEepHbIE MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JPYTUMHU TOHATHUSIMH), HCIOJb30BaTh MOHATUSA IS
OOBSCHEHHSI OTACIBHBIX (DAKTOB W SIBJICHW, BHIOMpPATh OCHOBAHWS W KPUTEPUH IS
KTaccu(uKay XUMUYECKUX BEIIECTB M XHMHYECKHUX pEaKIHi, yCTaHaBIUBATh
MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXKIY OOBEKTaMU HW3Y4YEHUS, CTPOUTH JIOTUYECKUE



paccyxaeHuss (MHAYKTUBHbBIC, JEAyKTUBHBIE, IO aHAJOTMU), Je€JaTh BBIBOJABI U
3aKJTIIOYCHHUS;

yMEHUE TPUMEHATh B MpolEecce TMO3HaHWS MOHATHUS  (IIpEeIMETHbIE U
MeETaIpeIMETHbIE), CUMBOJIMUYECKHE (3HAKOBBIC) MOJIENH, HCIOJIb3yeMble B XHUMUHU,
npeo0pa3oBbIBaTh IIMPOKO MNPUMEHSIEMbIE B XUMHUU MOJICIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ JIEMEHTA), XUMHUYecKasi (hopMysia U ypaBHECHHE XUMHUYECKOU
peakiuu — IpU pEelIeHUHd y4eOHO-TIO3HABATENbHBIX 337a4, C YYETOM 3THX MOJCIBbHBIX
MPEICTAaBICHUNM BBISBISATh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKK H3Y4aeMBbIX
00BEKTOB — XUMHUYECKUX BEHIECTB W XHUMHUYECKUX PEaKIUW, BBIABISATH O0OIINE
3aKOHOMEPHOCTH, NPUYUHHO-CIICICTBEHHBIE CBS3M M TPOTUBOPEUUS B H3YyYaEMbBIX
MpoIleccax U SIBJICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA:

YMEHHE KCIOJb30BaTh OCTABIECHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS,
a TaKKe€ B KaueCTBE OCHOBBI ISl (DOPMHUPOBAHUS THIIOTE3bI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXCHUI;

NpUOOpPETEHUE OMNbITa MO IJIAHUPOBAHMIO, OpraHU3allid MW  MPOBEICHUIO
YUYEHMUECKUX SKCIEPUMEHTOB, YMEHUE HAOJIOIATh 3a XOJO0M IpoIlecca, CaMOCTOSTEIHHO
IIPOTHO3UPOBATh €T0 PE3yNbTaT, (HOPMYIUPOBATH OOOOIIECHHUS U BBIBOJIBI 10 pe3yJbTaTaM
MIPOBEIEHHOTO OMBITA, UCCIEAOBAHMS, COCTABIISATh OTUET O MIPOJIETaHHON padoTe.

Pabora ¢ unpopmaunmeii:

yMEHHE BbIOMpaTh, AaHAIM3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIUIO PA3TUYHBIX
BUIOB W (HOpM TMpEACTaBICHUS, IMOJIy4aeMyl0 W3 pa3HbBIX HCTOYHUKOB (HAy4HO-
NOMyJIsipHasl JIUTepaTypa XUMHUYECKOTO COJIepKaHUs, CIPAaBOYHBIE MOCOOMS, PECcypChl
NHuTepHeTa), KpUTUYECKU OLIEHUBATH MMPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO HHGOPMAIIUIO;

YMEHHUE TMPUMEHSATHh pa3IMYHbIE METOJbI M 3alpoChl NpPU TMOHUCKE U OTOOpE
WH(pOpMAIIMK U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JIJIsl BBIMOJHEHUS YUEOHBIX U
MO3HABATENIbHBIX 3aJjad OMpeNeEHHOr0 THUMa, MNpUOoOpeTeHne OombpiTa B 00JIacTU
WCITIOJI30BaHUS WH(DOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHA, OBJIAJICHUE KYJIbTYpPOr
aKTUBHOTO MCIOJIb30BAHUS PA3JIUYHBIX MOWCKOBBIX CHUCTEM, CaMOCTOSATEIBHO BBIOUPATH
ONTUMaJIbHYI0 (OopMy TIpeACTaBiieHUs WH(OpMAIMU W WILIIOCTPUPOBATH pPEIIacMbIe
3a/layd  HECJOKHBIMU CXEMaMH, JuarpaMmmamu, ApyruMu ¢dopmamu rpaduKd U HX
KOMOMHAIMSIMU;

YMEHUE UCTIOIh30BaTh M aHAIM3UPOBATh B MPOIECCe YICOHON U MCCIIeI0BATEIhCKON
NEATeIbHOCTH MH(OPMALMI0 O BIMSHUU TMPOMBIIUICHHOCTH, CEIhCKOTO XO35WiCTBA W
TPAHCIIOPTAa HA COCTOSTHUE OKPYKAIOIIEH MPUPOTHOMN CPEIbl.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBHS:

YMEHHUSI 3aJlaBaTh BOINPOCHI (B Xxo0j€ aAuaiiora W (Wiau) AUCKYCCHHM) MO CYILIECTBY
o0cyxmaemMoil TeMbl, (OPMYJIUPOBATH CBOM NPEIJIOKEHUS OTHOCUTEIIBHO BBIMOJHEHUS
MPEJIOKEHHON 3a/1a4u;

YMEHUS MPEACTAaBIATh MOJTYYEHHBIE pe3yJbTaThl MO3HABATEIBHON NESITENIbHOCTH B
YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaThb MPE3CHTAIMI0 pEe3yJbTaTOB BBINOJIHEHUS
XUMUYECKOTO DJKCIepuMeHTa (1abopaTopHOTO OIbITa, JabOpaTOpHOM padOTHI 1O
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yU€OHOTO MPOEKTA);



yMEHHMsI  y4eOHOro  COTPYJHHYECTBA CO  CBEpCTHUKaMU B  COBMECTHOMU
MO3HABATEJIbHOM M HCCIIEJOBATEIbCKON JIE€ATEIbHOCTH MPU PEIIEHHH BO3HUKAIOIIMX
npo0seM Ha OCHOBE y4éTa OOLIMX MHTEPECOB U COIJIACOBAaHHUS MO3UIMHN (00CYXKIEHHUS,
OOMEH MHEHMSIMH, «MO3TOBBIE€ IITYPMbD», KOOpPJMHALIUSA COBMECTHBIX JEHCTBHIA,
onpeereHue KPUTEPUEB MO OIIEHKE KaueCTBA BBHIMOIHEHHOU paboThI U IpyTHe).

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEJIbHO  ONPENENATh LEIU  JACATEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBJISITh, KOHTPOJMPOBaTh W TMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BBIOUpaTh Hambojee 3(PeKTUBHbIE CHOCOOBI pEIICHUS YYEOHBIX U
IIO3HABATENBHBIX  3aJa4, CaMOCTOATENIIBHO  COCTaBJSITh WM KOPPEKTUPOBATh
IIPEUIOKEHHBIA AJITOPUTM JEHUCTBUM NPHU BBINOJHEHUM 3aJaHUM C YYETOM IOJIYyYEHUS
HOBBIX 3HAaHUM 00 H3y4aeMblXx OOBEKTaX — BEUIECTBAX M pPEaKUUsIX, OLEHUBATH
COOTBETCTBUE IIOJIy4YEHHOI'O pE3yJIbTaTa 3asBJICHHON LEIW, YMEHHE HCIIOJIb30BaTh U
aHAJM3UPOBATh KOHTEKCTHI, PE/IJIAra€MbIE B YCIOBUU 3a1aHUM.

HNPEIMETHBIE PE3YJIBTATBI

B cocrtaBe mpenMETHBIX pe3ylbTaTOB IO OCBOCHHMIO O0S3aTEIBHOIO COJEpKaHUS,
YCTaHOBJIEHHOTO JaHHOM (enepaibHON pabouell MporpaMMoil, BBIAENAIOT: OCBOCHHbBIE
00y4JaronMMucs HayyHble 3HAHUS, YMEHUSI U CIIOCOOBI JEHCTBUMN, BUBI IESITEIHOCTH 10
[OJlyYEHUIO HOBOI'O 3HAHUS, €r0 MHTEpPIpeTaliy, NPeoOpa30BaHUI0 M NPUMEHEHHIO B
Pa3IMYHBIX YUY€OHBIX M HOBBIX CUTYalIHsIX.

K koHuy oOyueHus B 8 KJjacce mpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e pACKpBIBAaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHATHI: aToM, MOJIEKYyJa,
XUMHYECKUU DJIEMEHT, IIPOCTOE€ BEIIECTBO, CIOKHOE BEHIECTBO, CMECH
(omHOpOAHAs M HEOJHOPOJHAsI), BAJEHTHOCTb, OTHOCHUTENIbHAs aTOMHas M
MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsE Macca, MaccoBas
JI0JI XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBI 00BEM, OKCUJ, KHCIIOTA,
OCHOBAHME, COJb, JEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCIICHHS, XUMHUYECKas
peakius, Kiaccupukanus peakuuil: peakiuu COeMHEHUs, PEaKIIMKi Pa3IoKEHUs,
peaklMy 3aMelIeHHs, peakiuu OOMEeHa, 3K30- M SHIOTEPMHUUYECKHE pEaKIHH,
TeruioBol A((PeKT peakiuu, SApPO aToMa, JICKTPOHHBIM CIIOH aToMma, aTOMHAas
opOuTanb, pamgdyc aroMa, XHWMHUYECKas CBS3b, TOJSApHAsS ¥ HEMOJSIpHAS
KOBAJICHTHAs1 CBSA3b, MOHHAsI CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MacCcoOBasi 10
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsI) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHSITHH U TPUMEHATH
9T MOHATHUS MIPU ONMCAHUU BEILLIECTB U UX MPEBPAILICHHUII;

e HCIOJB30BaTh XMMHUYECKYI0 CHMBOJHKY JUIsI COCTaBIICHUS (POPMYJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

e ONpENEeNsATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, CTETICHb
OKHUCJICHHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX, IPUHAJICKHOCTh BEIECTB K
OnpenenéHHOMY KJIacCy COEIMHEHUH Mo QopmyiaMm, BHI XUMHUYECKOW CBS3U
(KOBaJIEHTHAsl MU MIOHHAsI) B HEOPTraHUYECKUX COEAMHEHUSIX;



e packpbiBaTb cMbicn  llepmommueckoro 3akonma [, WM. Menaeneesa:
JEMOHCTPUPOBATh  MOHMMAaHUE  IEPUOJUYECKOM  3aBUCUMOCTH  CBOWMCTB
XUMUYECKUX JIEMEHTOB OT UX IMOJOKEHHS B llepumonnueckoil cucreme, 3aKOHOB
COXpPAaHEHHMSI MacChl BEILIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
Y4E€HUs, 3aKOHAa ABOTAIpO;

e ONKUCHIBATH U XapakTepu3oBaTh TabmuuHyio (opmy [lepmomnueckorr CHCTEMBI
XUMHUUYECKHUX JJIEMEHTORB: Pa3JinyaTh MOHITHUS «TJlaBHas oArpymma (A-rpymnmna)» u
«mobouHas noarpynna (b-rpynma)», manbie U OOJbIIME TMEPHOJbI, COOTHOCHUTD
o003HaueHusi, KoTopble wuMerorca B Tabnune «llepuoguueckas cucrema
xuMudeckux sneMeHToB [[. M. MeHnueneeBa» ¢ YMCIOBBIMH XApAKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsj] siapa, OOIIee YMCIIO
AIIEKTPOHOB U PaCHpeCICHUE UX MO JEKTPOHHBIM CIIOSIM);

e KJIACCU(PUIUPOBATH XUMHUYECKHE DJIEMEHThl, HEOPTraHWYECKHUE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YHMCIy U COCTaBY YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
1o TeroBoMYy 3 PexTy);

e XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHWMHUYECKHE CBOWCTBA  BEIIECTB
pa3IMYHBIX KJIACCOB, IIOJTBEpP)KJas ONUCAHUE IPUMEpPAMH MOJEKYISPHBIX
YpaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINIA;

e TMPOTHO3UPOBATH CBOWMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XMUMHUYECKHX NpPEBpalleHUN B Pa3IUUYHBIX
YCIIOBUSIX;

e BBIUHCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJSIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIeMEHTa Mo (opMysie COCIUHEHUS, MAaCCOBYIO
JIOJTF0 BEIIECTBA B PAacTBOPE, MPOBOJUTH PACUETHI MO YPABHEHHIO XUMHYECKOU

peakuu;

e TMPUMCHATH OCHOBHBIC OTEPAIMA MBICIUTEILHON IEATETLHOCTH — aHaIW3 H
CHUHTE3, CpaBHEHHE, 0000IIEHNE, CHCTEMAaTH3aINI0, KIacCH(HUKAIIMIO, BHISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3€H — IS M3YYCHHS CBOWMCTB BEIIECTB U

XUMHYECKHUX PEaKIINid, ECTECTBEHHO-HAYYHBIC METO/IbI TIO3HAHUS — HAOII0eHHE,
U3MEpEeHUe, MOICIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICIICHHBIN);

e CJIEOBaTh MpaBUJaM I[OJIb30BAHMS XUMHYECKOW TOCYyA0H M JabOpaTopHBIM
000pyIOBaHUEM, a TAK)KE MpaBUIaM OOpalIEeHUs C BEUIECTBAMH B COOTBETCTBUH C
UHCTPYKIUSMU 1O BBINOJHEHHIO Ja00OpaTOPHBIX XHMHUYECKUX OIBITOB IO
MOJYYEHUIO W COOMpPaHUI0 Ta3000pa3HbIX BEIIECTB (BOJOPOJA W KHCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHON MacCOBOW J0JIEM pacTBOPEHHOTO
BEIIECTBa, IUJIAHUPOBaTh M MPOBOJUTH XHMHUYECKHE HKCIEPUMEHTHI I10
pacrlo3HaBaHUIO PACTBOPOB IMIEIOYEH M KHUCIOT C MOMOIIBI0 HHIUKATOPOB
(;rakmyc, dhenondraienH, METUIOPAHXK U JIPYTHE).

K koHuy oOyueHus B 9 KJjacce MpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUIA:

e PAcCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHSTHNA: XUMHUYECKHHA 3JIEMEHT,
aToM, MOJIEKyJla, UOH, KaTHOH, aHUOH, MPOCTOE BEIECTBO, CIOXKHOE BELIECTBO,
BaJICHTHOCTh, AJIEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCJICHUS, XHUMHUYecKas



peakius, XUMHYECKasi CBsI3b, TEIUIOBOM 3(PGEKT peakiuu, MoJb, MOJSPHBINA
00BEM,  pacTBOp,  ODIEKTPOJUTHI,  HEIJIEKTPOJIUTHI,  DIEKTPOJUTAYECKAS
JUCCOIIMAIINS, PEAKIIMM HOHHOTO 0OMEHa, KaTalu3aTop, XMMUYECKOe paBHOBECHE,
oOpaTUMble U HEOOpaTHMbIe PEAKIUHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaKkuuy, OKHCIUTEIb, BOCCTAHOBUTEIb, OKHUCIEHUE U BOCCTAaHOBIICHHUE,
AUTOTPOTHsA, aM(pOTEPHOCTh, XHMHYECKass CBsI3b (KOBaJCHTHAs, WOHHAS,
METAJJIMYECKas), KPUCTAJUIMYECKAasT PENIETKA, KOPPO3Us METAIIOB, CILUIABBI,
CKOPOCTh XMMHUYECKOW peaKkuuu, MpeaeiabHo aomyctumas KoHueHTtparus [1JIK
BEILIECTBA;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSITUH U TPUMEHSTh
9T MOHATHUSI IPU OMUCAHUU BEILIECTB U UX MPEBPAILICHUII;

UCIIOJb30BaTh XUMUYECKYI0 CHUMBOJIUKY JIJIi COCTaBlIeHHs ()OpMyJl BEIIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

ONpENENATh BaJE€HTHOCTh M CTENEHb OKHUCJIEHUS XUMHUUYECKHUX DBJIEMEHTOB B
COEJIMHEHHUSX PA3IMYHOTO COCTaBa, MPUHAJJIEKHOCTh BEUIECTB K OMPEACIEHHOMY
KJIacCy COEMUHEHM 1o ¢opmysiaM, BHUJ XUMHUYECKOM CBs3M (KOBaJICHTHas,
WOHHAsl, METAJUIMYECKasi) B HEOPTaHMYECKUX COCAMHEHUSX, 3apsiji HOHA IO
XUMHUYECKON QopMyiie, XxapakTep Cpeibl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
COEIMHEHUM, TUIT KPUCTAJNIMYECKOMN PEIIETKN KOHKPETHOTO BEILIECTBA;
packpeiBath cmbicn [lepuogmueckoro 3akona J[. WM. MenaeneeBa wu
JIEMOHCTPUPOBATh €r0 MOHMMAaHWE: OMMCHIBATh M XapaKTEPU30BaTh TAOIUUHYIO
dbopmy Ilepuonnueckold CUCTEMbl XMMHUYECKUX DJIEMEHTOB: pazinyaTh MOHITHS
«rnaBHas noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpynmna)y, manbie
u  OOJbIIME TEePUOAbI, COOTHOCHUTH OOO3HAYECHHS, KOTOpPhIE HUMEIOTCA B
MEePUOANYECKON TalIUIe, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMUYECKUX BJIEMEHTOB (COCTaB M 3apsj fAapa, oOLIee YHUCIO DJIEKTPOHOB U
pacrnpeiefieHue UX IO AJIEKTPOHHBIM CII0SIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCAMHEHUN B MIpeenax MaibiX MEPUOI0B
Y TJIABHBIX MOJTPYII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIacCCU(UIIMPOBATh ~ XMMHUYECKHE DJIEMEHThI, HEOPraHWYeCKHE BEIIECTBA,
XUMHUUYECKUE PEAKIUU (MO0 YUCIY M COCTaBY YYaCTBYIOUIUMX B PEAKIIMU BEIIECTB,
no TerioBoMy 3(h(eKxTy, M0 M3MEHEHHIO CTEICHEW OKHUCICHHUS XUMUYECKUX
AJIEMEHTOB);

XapakTepu3oBaTh (OMUCKHIBATH) OOIIME U CreU(UUECKHe XUMUYECKUE CBOMCTBA
NPOCTBIX W  CJOXHBIX BEIIECTB, TMOJATBEpPKJIas OIKCAHHE MPUMEPAMU
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;
COCTaBJISAITh YPaBHEHHS JJIEKTPOJUTUUECKON NHUCCOLMAIMU KHUCIIOT, IIeJIoYed u
COJIel, TIOJIHBIE W COKpall€HHbIE YpaBHEHUs peaklHii HOHHOrO OOMEHa,
YPaBHEHUS PEAKLHM, MOATBEPKIAAIOIIMX CYIIECTBOBAHUE T€HETUYECKOW CBSI3U
MEK]ly BELIECTBAMU PA3JINYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuit
MOCPEZICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ITHX PEaKIIni;



MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MO>XHOCTH MPOTEKAHUS XUMHUYECKUX MTPEBPAILICHUNA B Pa3JIUYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEHIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JeMeHTa Mo (opMysie COECIUHEHHS, MaCCOBYIO
JIOJII0 BEIIECTBAa B PAcTBOPE, MPOBOAUTH PACUETHI MO YPABHEHHIO XUMHUYECKOU
peakuu;

COOIO/IaTh TpaBWJIA TOJB30BAHMS XUMHUYECKOM TMOCYyIOH M J1abopaTopHBIM
00OpyZI0BaHUEM, a TaKKe MpaBuia OOpallleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMUA TIO BBIIOJHEHUIO JIA0OPATOPHBIX XMMHYECKHUX OIBITOB IIO
MOJIYYCHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHakKa W YTJIEKHCIIOTO
rasa);

MPOBOAUTh PEAKIMU, TMOATBEPKIAONIME KauyeCTBEHHBIM COCTAB Ppa3IMYHbBIX
BEII[ECTB: PACMO3HABAThH OIMBITHBIM IyTEM XJIOpU[-, OPOMUI-, HOIUI-, KapOOHAT-,
docdar-, cunukar-, cyiabhar-, TUAPOKCUA-UOHBI, KATUOHBI aMMOHHUS W HOHBI
M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJAHBIX PACTBOpPax HEOPTaHUYECKUX
BEIIIECTB;

IIPUMEHSATh OCHOBHBIE OIEpPAllUd MBICIUTEIbHON JAEATEIbHOCTH — aHalu3 |
CUHTE3, CpaBHEHHE, OOOOIIEHHE, CUCTEMATU3AIMIO, BBIABICHUE MPUUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JIJI1 U3yYECHUSI CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUH,
€CTECTBEHHO-HAyYHbIC METOJbl TMO3HAHUSI — HAOJIOJICHHE, U3MEpPEHUE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC

KoanyecTBo 4acoB

HaumeHoBaHue pa3/iesioB U TeM

duekTpoHHbIe (LM (POBbHIE)

Ne i/ KonTpoJbHbIe IIpakTHyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMusg — BaxkHas 00/1aCTh
11 €CTECTBO3HAHUS U IIPAKTHUECKOMN ) 2 https://m.edsoo.ru/YNVJIX660G
JEATELHOCTH YEJIOBEKA
1.2 BemectBa 1 xumMuueckue peakiuu 15 1 https://m.edsoo.ru/ONNXR1VF0
Hroro no pazneny 20
Pa3nen 2. BaxkHeiilume npeacTaBuTe 1M HEOPraHMYECKUX BellleCTB
B .K ! §)
2.1 O3YX. BUCTOPOA. LIOHATHE O 6 https://m.edsoo.ru/D5BORTY30
OKCHAX
Bogxopox. ITo € 0 KHCJIOTa
2.2 AOPOA TATHE O KHCAOTax H 8 1 https://m.edso0.ru/5D61JZ6PS
COJIAX
Boma. P I §)
2.3 Ald. FACTBOPRI. LIOWATHE O 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBAHHUIX
O
2.4 CHOBHDIC fﬂaCCH HeOpranHaccix 11 1 1 https://m.edsoo.ru/0T5A5MOWT
COEINMHEHUH
Hroro mo pazueny 30

Paznen 3. llepnoanueckuii 3axkon u [lepuoguveckas cucreMa xumudeckux 3j1eMeHToB /I. . MenaeseeBa. CTpoeHne aToMOB. XMMHYeCKas

cBs3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDIE pPe€aKIuu

Ilepnonnuecknii 3aK0H U
31 Ilepnonnueckas cucrema
' XUMHYECKHX 3eMeHToB /1. H.

Mengeneesa. CtpoeHue aroma

https://m.edsoo.ru/TCBJBVWFZ

3.9 Xumnueckas cBa3b. OKUCIUTEIBHO- 8
' BOCCTAaHOBHUTEJIBHBIC PEAKITUN

https://m.edsoo.ru/F6AOASDPF



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF

Hroro no paszneny 15

https://m.edsoo.ru/LRYWBJPES

PesepBHoe Bpems 3

https://m.edsoo.ru/KQBD02J69

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 08



https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KVIACC

KoaudecTBO 4acoB

JeKkTpoHHbIE (HU(POBHIE)

Ne n/m HaumeHoBaHue pa3/iejioB M TeM NPOTrPAMMBbI Kontpoabubie IIpakTnyeckue
Bcero o0pa3oBaTejibHbIE PeCypPChI
padoTshI padoTsbI
Pa3zgea 1. BemmecTBo U XUuMH4YeCKHe peaKkmuu
[ToBTOpEeHUE 0 i
11 BTOPCHIC H YIILYDIICHHE SHATHH OCHOBHbIX S) 1 https://m.edso0.ru/EQETUT35Z
paszuenoB Kypca 8 kiacca
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaKITHit 4 https://m.edsoo.ru/AFN4ALWG7U
DIEeKTpo ecka ccoruanus. X ecKHe
1.3 FICKTPOIHTHHCCRA ACCOHMATIIL. AHMIHECKH 8 1 1 https://m.eds00.ru/KODURS0VY
peaKkIuu B pacTBOpax
Hroro no pazneny 17
Pa3znen 2. HemeTasluibl U MX cOeIMHEHMSI
06
21 1ast XapakKTEPUCTHKA XMMHUYECKUX 3JIEMECHTOB 4 1 https://m.edsoo.ru/ZTNIF700!
VIIA-rpynnst. ["anorens
06
59 as xapaKTepI/ICTHK? XUMHUYECKHUX DJIEMEHTOB 5 https://m.edsoo.ru/P3DHMEB09
VIA-rpynmnsl. Cepa u e€ coeJuHeHus
OO0m1as xapakTepucTuKa ec 3JIEMEHTO
2.3 HIAT XAPAKTCPHCTIRA XHMIHCCITX SICMCHTOB 7 1 https://m.edsoo.ru/VOXDOUX2S
V A-rpymisbl. A30T, pocdop 1 X COeTUHECHUS
OO011as XapakKTepUCTHKA XUMHUYECKUX
2.4 0 PacTep . HICMEITTOB 8 1 2 https://m.edso00.ru/JPJ200VJIX
IVA-rpynmel. Yriaepoa v KpeMHUN U UX COSIMHEHUS
Hroro no paszneny 25
Paznen 3. MeTajibl M MX COeAMHEHUS
3.1 OO011Me CBOMCTBA METAIIIOB 4 https://m.edso0.ru/GHV2L6NJ8
3.2 Bakueiiie MeTamisl U UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/EFKQW9HZI
Hroro no paszneny 20
Pa3znea 4. Xumus 4 OKpysKawomas cpeaa
4.1 BewecTBa 1 Marepuaiibl B )KU3HH YEJIOBEKA 3 https://m.edsoo.ru/TENBWEF7Y
Hroro no pazmeny 3



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y

PesepBHOE Bpems

https://m.edsoo.ru/FY5RY75R9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/FY5RY75R9

IHOYPOYHOE INTAHUPOBAHHUE

8 KUIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrpouabnsie IIpakrnyeckue
n/n Bcero U3Y4YeHUs oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipeame .P
1 DEIMET X M. TOID XTI B sty 1 https://m.edsoo.ru/L62DS2CZR
yenoBeka. Tena u BelecTBa
2 IlonsTue o MeToax IMO3HAHUS B XUMUU 1 https://m.edsoo.ru/9ZJAEW050
[IpakTuueckas padbora Ne 1 «IIpasuia
6 6 N
3 PaDOTEL B JIabOPATOPHH H HPHEMBL 1 https://m.edsoo.ru/L5EW4353D
oOparnieHus ¢ 1a00paTOPHBIM
000pyIOBaHUEM
4 .C 0
4 HCThIC BemeCTBafI CMECH. HOCODRT 1 https://m.edsoo.ru/6TME21FW8
paszfeneHus cmecei
[IpakTuueckas padborta Ne 2 «Paznenenue
5 cMmecel (Ha mpuMepe OYUCTKH 1 https://m.edsoo.ru/K3LSSMCRY
TTOBapEHHOM COH)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTB8
Xu .3
7 VITICCIHE STCMEHTHL. SHALH 1 https://m.edsoo.ru/AH3D4ADNAX
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB
[IpocTeie u cnoxHBIE BENIECTBA https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKYJIIPHOE YUEHHUE https://m.eds00.ru/IMOBJ3QZ5
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyna. BaneHTHOCTD 1 https://m.edsoo.ru/IMC496FX6
aTOMOB XUMHMUYECKHUX 3JIEMEHTOB
OTtHOCHUTENBHAS aTOMHAs Macca.
11 THOCHTCIIBHA STOMHAA M 1 https://m.eds00.ru/P1IZPCIMDX
OTHOCHUTENBHAS MOJICKYJIIpHAs Macca
MaccoBas 1011 XUMUYECKOTO 3JIEMEHTA B
12 ! 1 https://m.eds00.ru/GHV58QMVE
COCTMHCHUH
KonuuectBo BemectBa. Monbs. Mossipu
13 B praz 1 https://m.eds00.ru/368UNL5Y?2

mMmacca



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2

14

DU3NYECKUE U XUMUYECKUE SABJICHUS.
XuMuueckas peakuus

https://m.edsoo.ru/YZM8S6ATH

15

16

[Ipu3Haku u ycioBUs POTEKaHUS
XMMHYECKUX PEAKIUI

3aKOH COXpaHEHHS MacChl BEILIECTB.
XuMUYecKue ypaBHEHHUSI

https://m.edsoo.ru/N6DVNJKQ5

https://m.edso0.ru/M8DS4IHVM

17

BrruncieHus KoJIM4yecTBa, MacChl
BEILIECTBA 10 YPABHEHUSIM XUMUYECKUX
peakuuii

https://m.edsoo.ru/LUY9U3EQE

18

19

20

Krnaccudukanus XuMHYECKAX peaKIui
(coenuHeHus, pa3oKeHHs, 3aMEIICHUS,
oOMeHa)

M. B. JIoMOHOCOB — y4€HBbIii-
sHIMKIoneauct. O0o0IeHne 1
cucTeMaTu3alus 3HaHui

KonTponbnas padora Nel mo teme
«BemecTBa U XUMUYECKUE PEAKLIUM

https://m.edsoo.ru/L4807LAGB

https://m.edsoo.ru/P1WARH3AB

https://m.edsoo.ru/ON62SNERU

21

Boznyx — cmech razos. CoctaB Bo3ayxa.
Kucnoponx — snemenT u npocroe
BemecTBo. O30H

https://m.edsoo.ru/XXONONRN1P

22

23

24

25

OuU3NYECKUE U XUMUYECKUE CBOMCTBA
KHUCJIOpoJia (peaKkIuu OKUCITICHUS,
ropenue). [lonsTue 06 okcumax

CriocoOslI MoTy4eHus KHCIopoia B
nabopaTopuu ¥ MPOMBIIIUICHHOCTH.
[Tpumenenue kuciopoaa

TemnoBoit 3¢ ekt XUMUIECKOH peakiuu,
IIOHATHE O TEPMOXUMHUYECKOM
YPaBHEHUH, JK30- U DHAOTEPMUYECKUX
peakuusx

TomuBo (HedTh, yroib U METaH).
3arps3HeHne BO3yxa, CIOCOObI ero

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/PNMKJZHKX

https://m.edsoo.ru/USNY5UUW?2



https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2

MPEeAOTBPALLECHUS

[TpakTrueckas padota Ne 3 o Teme

26 «ITonydeHne u coOMpanue KUCIOPoa, https://m.eds00.ru/5516UHX3R
HU3YyYEHHUE ETO CBOMCTB)»

g7 DBOAOPOX — OlleMenT 1 npoctoe https://m.eds00.ru/WD392ACWB
BelecTBo. HaxoxaeHue B npupojie

pg | (DUaMUECKI H XIMMIIECKie cRojicTE https://m.eds00.ru/0SZ28459R
Bojopoaa. [Ipumenenne Boopoaa

29 IlonsaTHe 0 KMCIOTaX U COJIAX https://m.edsoo.ru/TMWNIVC43

30 (CHIOCOOI HOYHEHIA BOZIOPOa B https://m.eds00.ru/C9TO9UCIP
nabopaTopun
[IpakTrueckas padota Ne 4 o Teme

31 «[Tomyuenne u cobupanue Bo0po/a, https://m.eds00.ru/SS3WAX33K
W3YyYEHHUE Er0 CBOMCTB)

32 Mozsprbiit 00bEM rasos. Jakon https://m.eds00.ru/M3KSO1QDQ
ABorazpo
Brerunciienus 00bEMa, KOJIMUeCTBa

33 BEILECTBA ra3a 110 €ro U3BECTHOMY https://m.eds00.ru/MXGOY304M
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo

34 YPaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA https://m.eds00.ru/9TQ8AXABY
00BEMHBIX OTHOIIIEHUH Ta30B

g5 (DUSHNCCKHE I XIMITICCKIC CROHCTE https://m.eds00.ru/7AOGFZKAR
BOJIBI
CoctaB ocHoBanwii. [Tonsitre 06

36 https://m.edsoo.ru/IXB2W6IVL
WHJIMKaTOpax
Bona kak pactBoputens. HacbieHHubsie u

37 HEHACBIIICHHBIE pacTBOPLI. MaccoBas https://m.edsoo.ru/MKHXPOFH4
JI0JIs BEILIECTBA B pacTBOPE

gg  [Mpaktimieckas pabora No 5 mo Teme https://m.eds00.ru/WXUKPAUOA

«IIpuroroBiieHrE paCTBOPOB C



https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

ONpeAcIEHHON MacCOBOU JTOIEN
pacTBOPEHHOTO BEILIECTBAY

KontponbHas padota No2 o teme

39 https://m.eds00.ru/JM7935DRY
«Kucnopoa. Bonopoa. Boga»
O : )

40 KCHJBI: COCTAB, KIaCCHPHKALIA https://m.edsoo.ru/STESJIINAY
HOMEHKJIaTypa
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX https://m.edso0.ru/8JAZ9YWS2
OKCHJIOB
O :

42 CHOBAHHS: COCTaB, KJIacCH(UKAIIHS, https://m.edsoo.ru/5U397HU5C
HOMEHKJIaTypa
n .

43 onyquHue 1 XHMHCCIHE cporeTsa https://m.edsoo.ru/GD9A28ROE
OCHOBaHUI
KucaoTel: cocraB, KitaccupuKaIus,

44 Purar https://m.edsoo.ru/Q6U4WEBKY7
HOMEHKJIaTypa
n o

45 OJLYFICHHC T XHMIFICCIHE choneTpa https://m.edsoo.ru/Z2GCRN45W
KHCIIOT
Conu (cpenHue): HOMEHKIATYpA,

46 CIOCOOBI NOTYYEHHUS, XUMHUECKHUE https://m.edsoo.ru/JSNUIMITJ
CBOMCTBA
[IpakTuueckas padora Ne 6. Pemenue

47 SKCHCPUMEHTAIBHA 3a/a1 10 TEME https://m.edso0.ru/58D13JF7V
«OCHOBHBIE KIIACChl HEOPTAHUUECKUX
COCIMHECHU I
I'enernueckas cBS3b MEXAY KJaccaMu

48 Y . https://m.edsoo.ru/YDS6ZRE31
HEOPraHUYECKUX COETUHEHHM

49 O0o001IeHNEe U CHCTEMAaTH3allns] 3HAHUI https://m.eds00.ru/STBUOEEYN
KonTtponsHas pabora Ne3 o reme

50 "OCHOBHBIE KJIaCChl HEOPTAHUUECKUX https://m.edsoo.ru/AFA7IDULD
COEUHEHMI"

51 [TepBbie MOMBITKH KIacCUPUKAITIT https://m.edso0.ru/CO0V3CC214



https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214

XUMHUYECKHUX 3JIeMEHTOB. IloHsaTHE 0
rpymmnax CXOAHbIX 3JICMCHTOB

52

53

[Tepuonuueckuii 3akon u Ileprnonnueckas
cHUCTeMa XMMUYeCKuX dnemMeHToB /1. H.
Menneneena

[lepuozpl, TpyMIIbI, MOATPYIIIBI

https://m.edsoo.ru/X9F1NR3U8

https://m.edsoo.ru/NOMWWJIRXN

54

Crpoenue atomoB. COCTaB aTOMHBIX
saep. M3oTonsl

https://m.edsoo.ru/IMUDOMR5H

55

56

57

CrpoeHue 31eKTpOHHBIX 000J10YeK
aTOMOB 3J1eMeHTOB [lepuoanueckoit
cucremsl /. . Menneneena

XapakTepucTUKa XUMUYECKOTO JIEMEHTa
o ero noJyioxeHuto B [leproanueckoi
cucteme /1. 1. MeHnaeneeBa

3nauenue [lepuoauyeckoro 3akoHa ajs
pa3BUTHUA HAyKU U npakTuku. /. W.
MeHeneeB — y4€HbIU, IEAATOT U
rpaKJaHUH

https://m.edsoo.ru/T95YNV8B2

https://m.edsoo.ru/YIP04OMDX

https://m.edsoo.ru/SZD8XEQ0P

58

PesepubIiil ypok. O600111IeHIE 1
cHCTeMaTHu3alus 3HaHuH /
Bcepoccuiickas npoBepouHas paboTta

https://m.edsoo.ru/ZCQTRPO8Y

59

60

61

KonTponbnas padora Ne4 no teme
«CtpoeHue aroma. XuMu4eckas CBsizb» /
Bcepoccuiickas mpoBepouHas pabota

3J'ICKTpOOTpI/II_[aTCJ'IBHOCTB aTOMOB
XHUMHUYCCKUX JJICMCHTOB

HMonHasg xuMuueckas CBI3b

https://m.edsoo.ru/FTI1ZF99WF

https://m.edsoo.ru/HZA110EDS8

https://m.eds00.ru/3SY1RJIKVI

62

63

KoBanenTHas IoJIApHasA XUMHUYECKasd
CBA3b

KoBanenTHas HCTIOJIApHAA XUMHUYCCKad
CBA3b

https://m.edsoo0.ru/EOL3MT2AE

https://m.edso0.ru/9YVR3FUXI



https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI

64 CreneHb OKUCIICHUS 1 https://m.eds00.ru/RA6CVXM66

65 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC 1 htts://m.edsoo.rw/ZXNCATDOZ
peakuuu

66 OKHCIIMTEIN U BOCCTAHOBUTEIIH 1 https://m.edso00.ru/QPS46Z5PU
PesepBHelil ypok. O600ICHHE 1

67 CHCTEMAaTHU3alMs 3HAHUH 110 TeMe 1 https://m.edsoo.ru/4ARH7M35NF
«CtpoeHne aToMa. XUMUYECKas CBS3b)

68 f;i:g;ﬁi:izz'ﬁfgsﬁmmm " 1 https://m.edsoo.ru/7DNRBZ948

OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME



https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KVIACC

KoaudecTBO 9acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bcero U3Y4YEeHUS o0pa3oBaTe/ibHbIE pecypchbl
padoThbI padoThbI

[lepuonnueckuii 3akoH. [lepuoanueckas

1 cHCTeMa XUMMHUYeCKuX anemMeHToB /1. . 1 https://m.edsoo.ru/ECRKA90AY
Meunpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB

2 XUMUYECKHUX DJIEMEHTOB MEPBBIX TPEX 1 https://m.edsoo.ru/GNJPEROFB
MIEPHOJIOB
Knaccudukanus u HOMeHKIaTypa

3 Purcan P 1 https://m.edsoo0.ru/WTOIWRA2Q
HEOPTaHMYECKUX BEIICCTB
Buapl XUMHUYECKOH CBSI3U U THIIBI

4 A . 1 https://m.edsoo.ru/UI4Y5CFRV
KPUCTAJUTMYECKUX PEIIETOK
KonTtponbsHast padora Nel mo teme

5 «[ToBTOpEHUE U yriybaeHue 3HaHUi 1 1 https://m.edsoo.ru/J4X8ZN212
OCHOBHBIX pa3/ieNioB Kypca 8 Kiacca
Knaccudukamnus XUMHUYECKUX peaKIHi

6 Puican peartt 1 https://m.edso0.ru/X8XAE7E2)
0 Pa3JIMYHBIM IPU3HAKAM
IToHsATHE O CKOPOCTH XUMUYECKOMN

7 peakuuu. [ToHsiITHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/6VLXCYY7N
TeTePOTEeHHBIX PEaAKIIHSIX
[ToHsiTHE 0 XUMHUYECKOM PAaBHOBECHUHU.
®DakTOpPBI, BIUSIOIINE HA CKOPOCTh

8 PEL, BIATHOM P 1 https://m.eds00.ru/HAFH7NZNM
XUMHUYECKON PEeaKINH U TTOJI0KEHNE
XUMHUYECKOTO PABHOBECHS
OKHCIIHTEIIBHO-BOCCTAaHOBUTEIHHBIC

9 1 https://m.eds00.ru/648V11026
peaxiuu
Teopust 2NEKTPOIUTHIECKON

10 nuccormanuu. CuiibHbBIE U cl1a0ble 1 https://m.edsoo.ru/2KCYCLZ16

OJICKTPOJIUTEI



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16

11

HoHHbIE ypaBHEHUS peakL Ui

https://m.edsoo.ru/\VN2SBIN1R

12

13

XHUMHYEeCKHE CBOMCTBA KUCIOT U
OCHOBAHUH B CBETE MPEACTABICHHUI 00
AIEKTPOJUTUYECKON JUCCOLMAIIIHI

XUMHUYECKHE CBOVMCTBA COJIEH B CBETE

MIPEACTABICHHUH 00 AJIEKTPOIUTHICCKOM
JUCCOLIMAIIUU

https://m.edsoo.ru/8HH81YVXI

https://m.edso0.ru/ETD5QTS4G

14

[TonsiTue o ruaponaU3€e coen

https://m.edsoo.ru/9JFRAVESW

15

16

0O00011eHre U cUCcTEMaTU3ALNS 3HAHUI

[IpakTuyeckas pabora Ne 1. «Permenune
JKCIIEPUMEHTAIIBHBIX 3a7a9»

https://m.edsoo.ru/FEEIZRMBG

https://m.edsoo.ru/7VXTFHIT4

17

18

19

20

KonTtponbsHast padora Ne2 o teme
«DNEKTPOINTUIECKAS TUCCOLIUAIIHS.
XUMHUYECKUE PEAKIIH B PACTBOPAX)

OO0m1as xapakTeprucTHKa rajJoreHoOB.
XUMHYECKUE CBOMCTBA HA PUMEPE
xJjopa

Xnoposogopona. CossgHast KMCIIOTa,

XUMUYECKHE CBOWCTBA, MOIyUYEHUE,
MIPUMEHEHUE

[Ipaktrueckas padota Ne 2 o Teme

«lTonmyueHnue COIITHON KUCIIOTHI,
U3y4EHUE €€ CBOUCTBY»

https://m.edsoo.ru/9RKLZDNUX

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG

21

Brruucnenus no ypaBHEHUSIM
XAMHYECKHUX PEaKIUi, €CITU OJUH U3
peareHTOB J1aH B U30BITKE

https://m.edsoo.ru/4BI5H070F

22

23

OO11ast XxapakTepUCTHKA 3JIEMEHTOB
VIA-rpymibt

AnnoTponHbie MOIU(UKAIIUY CEPHI.
Haxoxaenue cepsl 1 €€ COeNMHEHUN B
npupoge. XuMUYECKHUE CBOMCTBA CEPBI

https://m.edsoo.ru/VMWKERSEP

https://m.edso0.ru/CX10EU8PO



https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO

24

CepoBogopoji, cTpoeHHe, (U3HUECKUE U
XUMHYECKHUE CBOMCTBA

https://m.edsoo.ru/ECGX2B40W

25

26

27

28

Oxcunpl cepol. CepHas KUCIIOTA,
buznYecCKre 1 XUMUIECKIE CBOMCTRA,
MIPUMEHEHUE

XHUMHUUYECKUE PEAKLIUH, JICKALUE B
OCHOBE IIPOMBIIIIEHHOTO CrIocoba
MOJIyYEHUS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKpYKaIOIIEeH Cpelibl COETUHEHUSIMU
cepbl

Brruucnenue maccoBoil 1011 BbIXOJa
MIPOJIYKTa PeakLuu

OO01mas xapakTepuCTHKa 3JIEMEHTOB
VA-rpynmsbl. A30T, paclipoCTpaHEeHUE B
npupoje, GU3NYECKue 1 XUMUIECKHE
CBOMCTBA

https://m.edsoo.ru/ULRFLCHH1

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/WAHRMB976

29

AMMuak, ero puznueckKue u
XUMHUYECKHE CBOMCTBA, IIOJIyYCHHUE U
IIPUMEHEHNE

https://m.edsoo.ru/HZAYESF13

30

[IpakTuueckas pabora Ne 3 o Teme
«[Tomyuenne ammmaka, U3ydeHUe €ro
CBOMCTB»

https://m.edsoo.ru/JORP64I1FJ

31

32

33

A3oTHas kKuciora, e€ pusnveckue u
XAMHUYECKUE CBOWCTBA

Hcnonb3oBaHue HUTPATOB U COJIEN
aMMOHHUS B KAUECTBE MUHEPAIbHBIX
ynoopenuii. XuMHUECKOe 3arps3HEHHE
OKpYKarolleu cpelibl COEAUHEHUSIMU
azora

®dochop. Okcun docdopa (V) u
docdopnas kucnora, pusndeckue u

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/5SHBKCIQCB

https://m.edso00.ru/GDQJSO3WP



https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

XUMHUYCCKUC CBOfICTBa, MOJIYYCHUC

34

35

Hcnons3oBanue pocdaroB B kauecTBe
MHUHEpaIbHBIX yIOOpEeHH. 3arps3HeHne
NPUPOIHON cpeapl hocharamu
Yrnepon, pacnpocTpaHeHUE B PUPOJIE,
buznyeckue 1 XuMUYECKHe CBONCTBA

https://m.edsoo.ru/UAZ3HUG5V

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcuppl yraepoaa, ux Gpusndeckue u
XUMHUYECKHE CBOMCTBA. DKOIOTUYECKUE
po0JIeMBbI, CBS3aHHBIE C OKCHUIIOM
yriepoza (1V)

https://m.edso00.ru/OXQAPGNCF

37

38

39

VYrospHasg KAUCI0oTa U €€ CoJIn

[TpakTiueckas paborta Ne 4 o reme
"[lonyuyeHue yriaekuciaoro rasa.
KauectBennas peakuus Ha KapOoHaT-

noH"

HepBOHa‘IaJ'ILHHe MOHATHS 00

OpTaHHUYCCKUX BCIICCTBAX KAK O
COCAUHCHUAX YTIJICpOda

https://m.edsoo.ru/OHQHDG6IPA

https://m.edso0.ru/G2HZXQGCS8

https://m.eds00.ru/30T12109Z

40

41

42

43

Kpemunii u ero coequHeHus

[Tpaktuyeckas padora Ne 5. Pemenue
DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
«Baxuelmmue HeMeTauIbl U UX
COECTMHEHUS»

KonTtponbHas padora Ne3 o treme
«BaxHelnIe HeMeTalIbl U UX
COETUHEHUS

OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAaJIJIOB.
Merannudeckas CBSI3b M MeTaJlJIndecKast
KpUCTaJUTMYECKasi pelérka.
dusnyeckre CBOMCTBA METAJIOB

https://m.edsoo.ru/75JXNHO0I8

https://m.edsoo.ru/O7E8DOD7Z

https://m.edso0.ru/S85J9UGH3

https://m.edso0.ru/XK1GYPCO1

44

XMMHYECKHE CBOMCTBA METALJIOB.

https://m.edsoo.ru/Z7YRNPAEW



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW

DNEKTPOXUMHUYECKUH Psii HAlPsSHKEHUH
METaJUIOB

OO6mue cnocoObl MOTYYEHUS METAJLIOB.
CmnaBel. BerancneHus mo ypaBHEHUSM

45 . https://m.edso0.ru/G54GDQI2D
XUMHUYECKHUX PEAKIINA, eCITH OJIUH U3
peareHTOB COJICPKUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METAJLIOB https://m.edsoo.ru/4AFIGDOWOW
47 [IlenoyHbie METATIIBI https://m.edsoo0.ru/X1B4BPUW?2
48 OKCHUJIbI U TUAPOKCUIBI HATPUS U KIS https://m.edsoo.ru/Q4DX0G3U9
49 HlenoqimgeMeanuHe METaLIb = https://m.edsoo0.ru/REOCDYO0K6
KaJIbIIMA U MarHui
50 Bakueiinme coeMHEHNS KaJIbIUS https://m.edsoo.ru/CJR96CMZA
51 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN https://m.edsoo.ru/O5PXGG1BE
5p  KECTKOCTE BOMBI M CMIOCOOEI €8 https://m.edso0.ru/WFMBETTTP
YCTpaHEHUS
[TpakTuyeckas pabora Ne 6 o Teme
53 "XEcTKOCTL BOABI 1 METOEI €€ https://m.edsoo.ru/NFIROKB8J
ycTpaHeHus"
54 AMOMUHUN https://m.eds00.ru/92J8RD1TV
55 AMOTEpHEIE CBOFCTBA OKCIAA I https://m.edsoo.ru/NI5KI110J5
TUAPOKCHIA
56 Kenezo https://m.edsoo.ru/F20NJR5SR
g7 | OXCHABL IHAPOKCHIBI H COMI JKenesa https://m.eds00.ru/ARTUBLAMP
(1) u xene3a (1)
58 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN https://m.edsoo.ru/NAON6HGKZ
[IpakTuueckas padora Ne 7. Pemenue
59 JKCTEp Hiw CHTAJILHDIX SA/IAT HO TEME https://m.eds00.ru/ZN7G0QSMX
«Baxuernme MeTaIbl B KX
COETMHEHUS»
60 BeriHCIeHin 110 ypaBHeHHim https://m.edsoo.ru/AYD2HESIY

XUMHUYCCKUX peaKHHfI, €CJIM OAUH U3



https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY

pEareHToB J1aH B U30BITKE WU
COJICPKUT pUMecH. Beruncienus
MacCOBOM JI0JIH BBIXO0JIa MMPOYKTa

peaxiuu

61 O0001Ienne U cucTeMaTH3alNs 3HAHAN 1 https://m.eds00.ru/B8T9VTKOP
Kontposbnas padota Ne4 o teme

62 «Baxkneime MeTaaiabl 1 UX 1 https://m.edso0.ru/703C804GN
COEIUHEHHS»
B

63 ctiectsa I\faTep Hasbl B 1 https://m.edso0.ru/OF132JMTO0
[TOBCEIHEBHOM KU3HH YeJ0BEKa
X

64 HMquCKoeugarpﬂSHeHHe 1 https://m.edso0.ru/9ANGYEYQI
OKpYIKaroIIen cpeibl

65 Posib XUMUH B pEIICHUH SKOJIOTHUSCKUX 1 htts://m.edsoo.ru/180203Y 28
npo0emM
P 7 . 0000

66 CSCPBIRIL YPOI. LIDODIIEHHE H 1 https://m.eds0.ru/DT1BAS5U4
cHUCTeEMaTH3alMs 3HaHUI
Peseprubiit ypok. O60011eHUE U

67 . 1 https://m.edso0.ru/P52TJZNXV
cucreMaTtui3anuia 3HaHUN
PesepBusiit ypok. O6001IeHNE U

68 N 1 https://m.edso00.ru/TMK36TJZG
cHUCTeEMaTH3alMs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJBbHOM TPOT'PAMMOBI

8 KUIACC
Kon . .
IIpoBepsiemble IpeaMeTHBIE Pe3yJILTAThI 0CBOCHHS OCHOBHOM 00pa30BaTe/JbHOH
HPOBEPIEMOTO NporpaMMbl OCHOBHOI0 00111ero 00pa3oBaHust
pe3yJbTarta
1 [To Teme: «IlepBoHaYanbHBIE XUMHUYECKUE TIOHSATHUSD)
PacKpbIBaTh CMbIC] OCHOBHBIX XUMHUYECKHUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUN
JIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOpPOJIHAs U
HEOJIHOPOJHAsI), BAJECHTHOCTh, OTHOCUTEJIbHAs aTOMHAasi W MOJIEKYJISIpHAs Mmacca,
11 KOJIMYECTBO BEILECTBA, MOJb, MOJIIpPHAs Macca, MaccoBas JOJsA XHUMHUYECKOTO
' 3JIEMEHTa B COCIMHEHHUH, MOJIIPHBIN 00BEM, XUMUYECKast peakuus, Kiaccupuranus
peakuui: peakUMH COCOUHEHMS, PEaKUUU pa3lIOKEHUs, PpEeakUUu 3aMEIICHHUs,
peakuu oOMeHa, 9K30- M SHAOTEPMUYECKUE PEaKIUH, TEIUIOBOU YPPEKT peaKium,
pacTBOp, MaccoBast J10J1s1 BellecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B pacTBOpe
19 WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX NOHATUNA U MPUMEHATH 3TU
' MIOHSATHSI IIPU ONMCAHUU BEILECTB U UX MIPEBPALLEHUI
13 UCMOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJsI COCTaBJIeHUS ()OpMYJT BEIIECTB U
' YPaBHEHUN XUMHYECKUX PEAKIUI
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHMsS] MaccChl BEIIECTB, IMOCTOSIHCTBA COCTaBa,
' aTOMHO-MOJIEKYJIIPHOTO yU€HUs, 3aKOHa ABOraapo
1.5 OIpeJIeNIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX
16 KJaccu(UIUpoBaTh XUMHUYECKUE peakluu (M0 YHMCIy U COCTAaBy y4YacTBYIOIIHMX B
' peaKkiuu BElecTB, 0 TEIIOBOMY 3D (DEKTY)
1.7 BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB
1.8 BBIUUCIIATH MACCOBYIO JOJII0 XUMHUYECKOTO 3JIEMEHTa 0 (opMyJie COeMHEHNS,
1.9 BBIUHCIIATH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 INPUMEHATh €CTECTBEHHOHAYYHBIE METOJbl MO3HAHUS — HaOJIoeHUE, U3MEpEeHUe,
' MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasbHbIM U MBICICHHBIN)
2 ITo Teme: «BaxkHeilme npeaCcTaBUTENIN HEOPTAaHUYECKUX BEIIECTB)
21 PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUH: OKCUM, KHCIIOTa, OCHOBAHHE,
' COJIb
95 OIIPEACIATh IMPHUHAUIEKHOCTh BEUIECTB K ONPEIACIEHHOMY KJIACCy COCIUHEHHUH IO
' bopmynam
2.3 KJIaCCU(UIIUPOBATH HEOPTAHUYECKUE BEIIECTBA
2.4 XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIECTB PA3TUUHBIX




KJIAaCCOB, TMOJTBEpXKJasi ONHUCAaHWE TMpPUMEpPaMH MOJIEKYJSIPHBIX  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.5

IMPOTrHO3UPOBATH CBOICTBa BC€IICCTB B 3aBUCUMOCTH OT HMX Ka4C€CTBCHHOI'O COCTaBa,

BO3MOXXHOCTH IIPOTECKAHUA XUMHUYCCKUX HpeBpaH_ICHI/If/'I B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

ClIeZIOBaTh IpaBHJAM IMOJB30BAaHUS XHWMHUYECKOH TMOCYyIOol U J1abOpaTOPHBIM
000pyJOBaHUEM, a TAKXKE MpaBHJaM OOPAILICHUS C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIHUSMH 110 BBHIMOJHEHUIO J1a0OPaTOPHBIX XUMHYECKHX OIBITOB IO
MOJIYYCHUI0O M COOMPAHUIO Ta3000pa3HBIX BEMIECTB (BOAOpOAA W KHUCIOPOAA),
MIPUTOTOBIICHHIO PAcCTBOPOB C OIPENEIEHHOW MacCOBOW JIOJIEH pacTBOPEHHOTO
BCIICCTBA, IJIaHUPOBATH n IIPpOBOAMTD XUMHUYCCKUC SKCIICPUMCHTBI 10
pacro3HaBaHHUIO PACTBOPOB HIEIOYECH U KUCIOT C MOMOIIBI0 MHAMKATOPOB (JIAKMYC,

beHondranenH, METUIOPAHXK U APYTHE)

IIpOBOAUTDH paC‘-IéTbI 10 YPaBHCHUIO XHUMHYCCKOM p€aKuuun

I[To Tteme: «llepuoanueckuii 3axkon u Ilepumoguueckas cucTeMa XHUMHYECKHX
anementoB JI. WM. MenneneeBa. CrpoeHue aroMoB. XHUMHUYECKash CBSI3b.

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKuum»

3.1

3.2

3.3

3.4

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUECKUX IOHATHUH: PO aToma, 3JEKTPOHHBIN
CIIOM aTroma, aTOMHasi OpOuTanb, paguyc aroMa, XMMHUYECKasl CBS3b, HOJSPHAs U
HENoJIIpHasi KOBAJIEHTHAsl CBA3b, JJIEKTPOOTPHULATEIBHOCTh, MOHHAs CBS3b, HOH,

KaTHuOH, aHUOH, CTCIICHb OKHUCIJICHUA

KJ'IaCCI/Iq)I/IIII/IpOBaTB XUMHWYCCKHUEC DJICMECHTHI

ONKCHIBATH W XapaKTepu3oBaTh TabmuuHyro Qopmy Ilepuonnueckoil cucTembl
XUMHUYECKHUX DJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas moAarpynma (Arpynma)» u
«mmobounas moarpynna (brpymnma)y, «Maabsie» U «O0IbIIHIe) TEPUOIBI

packpsiBaTh cMbich [lepuoguueckoro 3akona .M. MenaeneeBa: 1eMOHCTpUPOBATH
IIOHUMAHHUEC HepI/IO)II/I‘ICCKOﬁ 3aBUCUMOCTH CBOMCTB XHMHYECKHX DJIEMEHTOB OT HUX

nonoxxenus B [lepuoanyeckon cucreme

3.5

3.6

COOTHOCUTH 0003HAUEHUsI, KOTOpbIe UMEIOTCs B Tabnuie «l[lepuogudeckas cucrema
xuMuueckux sieMeHtoB J[.MI. MenaeneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XMUMHYECKHX JJIEMEHTOB (COCTaB W 3apsii siapa, OOIIee YHCIIO

AJIEKTPOHOB U pacrpepeNieHue UX 0 ANEKTPOHHBIM CIIOSIM)

OMpPEACIIATh CTCIICHb OKUCIICHUA 3JIEMCHTOB B 6I/IHapHI)IX COCIMHCHUAX

3.7

OTIpEeACIATh BHUJI XUMHUYECKON CBSI3U (KOBAJICHTHAs U MOHHAs) B HEOPraHHMUECKHUX

COCINHCHUAX




9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

1

11

1.2

13

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus

IIo Teme: ((BGH_IeCTBO U XUMHYCCKad pCaKI s>

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKUX MOHATHI: pacTBOp, 3JEKTPOJIUTHI,
HEDJICKTPOJIUTBI,  JIEKTPOJIMTUYECKAs JUCCOLMALUSA, PEAKLUHUH HOHHOTIO
oOMeHa, KaTalnu3aTrop, XMMUYEeCKOe paBHOBecHe, 00paTuMble U HEOOpaTUMbIE
peaKklMM,  OKUCIUTEIbHOBOCCTAHOBUTENIBHBIE  PEAKIMH,  OKHCIUTEb,
BOCCTaHOBUTEIIb, OKUCICHUE U BOCCTAHOBIICHUE, AJUNIOTPONHUs, aM(OTEPHOCTD,
XMUMHYECKasl CBA3b (KOBaJEHTHAs, MOHHAs, METAJUINYECKas), KpUCTAJUINYECKast

peETKA, CIJIaBbl, CKOPOCTh XUMHYECKON PEaKIUU

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN U IPUMEHSATH
3THU MOHSITHS MIPU ONMCAHUM BEIIECTB U UX MPEBPALICHUI

COCTaBJIATh YPAaBHEHUS JICKTPOJIUTUYECKON JUCCOUMALIMHU KUCIIOT, WIEI0UYEH 1

COJ'IGI‘/‘I, IIOJIHBIC U COKpaI_HéHHLIe YpaBHCHUA peaKHI/Iﬁ HOHHOTO 0OMeHa

14

1.5

2.1

2.2

pacKpbIBaTh  CYIIHOCTh  OKHUCIWTEIbHO-BOCCTAHOBUTENIBHBIX  pPEAKIUU
MIOCPEACTBOM COCTaBJIEHUS AJIEKTPOHHOI0 OajlaHCca 3TUX peakUuit

IIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMUYECKON peaKIuu

ITo Temam: «HemMeTamisl u Ux COCIMHCHUA» U «MeTaniabsl 1 uX COCAUHCHUA»
XapaKkTepu30BaTh (OMUCHIBATh) OOMIME U CHeHUu(UYSCKUE XUMUYECKUE
CBOMCTBA IMPOCTBIX U CJIOXHBIX BCHICCTB, IMOATBEPIKAAA ONMMCAHUEC ITPUMEPaAMU
MOJIEKYJIIPHBIX M HWOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX XMMHUYECKUX
peakuuii

COCTaBJIATh  ypPaBHEHUS]  PEAKUMM, MOATBEPXKAAIOIINUX  CYIIECTBOBAHUE

TeHETHYECKOM CBS3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KIIACCOB

2.3

2.4

IMPOTHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBHUCHMOCTH OT HX CTPOCHUA,

BO3MOXXHOCTH NPOTCKAHUSA XUMHUYCCKHUX HpeBpaHICHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

clIeIoBaTh IMpaBWJIaM TMOJb30BaHUS XUMHUYECKOW MOCYNOH U J1abopaTOPHBIM
o0opyJOBaHHEM, a TakXke NpaBWiIaM oOOpalleHuss C BeIIeCTBaMH B
COOTBETCTBUM C MHCTPYKLHUSMHU MO BBIMOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX
OIBITOB IO TOJYYECHUIO U COOMpAHHIO Ia3000pa3HBIX BEIIECTB (aMMHUaKa U

YTJIEKUCIIOTO Ta3a)

2.5

MPOBOJIUTh PEAKIIUH, MOJITBEPXKAAIONINE KAYECTBEHHBIH COCTaB pa3IMYHBIX
BEIIECTB: PACIIO3HABATH OIBITHBIM MyTEM XJIOPH-, OPOMUI, HOIUA, KapOOHAT,
dbocdar, cwimkar, cynbdaT, THAPOKCHIUOHBI, KATHOHBI aMMOHHS, HOHBI

U3y4YEHHBIX  METAJUIOB,  MPUCYTICTBYIOIIME B  BOJHBIX  pacTBOpax




HCOPraHNYCCKUX BCIICCTB

3 [To Teme: «XuMHs U OKpY’KaroIasi cpenay
31 pacKkpbIBaTh CMBICT OCHOBHBIX xuMmudeckux moHatuil: [IJIK BemecTsa;
' KOpPO3Usl METaNIOB
MIPUMEHATh OCHOBHBIC ONEPAIIMU MBICTUTEIBLHOU JEATEIbHOCTH — aHaJIU3 U
CUHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3aIlMI0, BBIABICHHUE MPUUMHHO-
3.2 CJIEJICTBEHHBIX CBSI3€M — JJIS HM3YyUYEHUs] CBOMCTB BELIECTB U XUMHUUYECKHX

peaxunﬁ; CCTCCTBCHHOHAYYHBIC MCTOAbI ITIO3HAHUA — Ha6JIIO,IIeHI/IC, HU3MCPCHHUC,

MOJIETTUPOBaHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIIEHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJEePKAHMS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

1.2

1.3

Hpez[MeT XHMHH. POJIb XUMUH B JKM3HU YeI0BeKa. XUMHUSI B CHCTEME HayK. Tena n BE€HIICCTBA.

dusnueckue CBOMCTBA BEUIECTB. ATpEeraTHOE COCTOSIHUE BEILIECTB

[TonsiTie 0 MeTonax mo3HaHus B xuMuH. Unctole BemectBa U cMecu. CriocoObl pa3aeneHust
cMecent

ATOMEBI 1 MOJICKYJIBI. Xumuueckue 31eMeHThl. CUMBOJIBI XUMHUYECKUX DJIEMEHTOB. HpOCTI)IG n

CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOC ydcHue

14

XumMuueckas (bopMyna. BaneHTHOCTE aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA
coCTaBa BCLICCTB. OtHocurenpHas aToMHass Macca. OTHOCUTENIbHAS MOJICKYJIApHass Macca.

MaccoBas 10715 XUMUYECKOTO 3JIEMEHTa B COCAUHECHU N

1.5

1.6

1.7

KommuectBo BelecTsa. MoJlb. MOJ'IHpHaH Macca. BzauMocBs3b KOJIN4YCCTBA, MAaCChl U 4YHUCJIa

CTPYKTYPHBIX €IMHHUII BenecTBa. Pacu€rel o hopMyraM XMMHUYECKHX COCTUHCHHMA

du3nueckue M XHUMHUYCCKHE SIBJICHHS. XHMHYCCKas peakuua Hu eé IIpHU3HAKH. 3akoH
COXPAaHCHUS MACChl BCHICCTB. XHUMHYECKHUE YpaBHCHU. Knaccmbnxamm XUMHNYCCKHUX

peakiuii (CoeuHeHus, pa3IoKeHUs, 3aMeICHUs, OOMeHa)

XUMHUECKUI 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYJIOH, C MpaBWiIaMU pabOThl B
nmabopaTtopur M TpuEMaMu oOOpaiieHus ¢ JabopaTOPHBIM O0OPYIOBaHHEM, H3YYCHHE U
onucaHue (U3NYECKHX CBOWCTB OOpa3llOB HEOPraHWYECKHX BEIIECTB, HaOJIOJCHHE
¢usnvecknx (TUIaBICHHE BOCKA, TassHUE JIbJla, PACTUPAaHUE caxapa B CTYIKe, KUAMEHHE WU
KOH/IEHCAllUs BOJIbI) M XMMHUYECKMX (FOpPEHHE CBEYM, NPOKAIMBAHUE MEAHOH IMPOBOJIOKH,
B3aMMOJICIICTBIE MeJla C KHCJIOTOM) SIBJICHWM, HaOlI0JIeHHe W ONHMCAHHWE MPU3HAKOB
MPOTEKaHUs XUMHUECKUX peakivii (pas3yioskeHHe caxapa, B3auMOJIeHCTBUE CEPHOM KUCIOTHI C
xjopugoM Oapus, pasnoxenue ruapokcuna meau(ll) mpu HarpeBanuu, B3auMojeWcCTBHE
xene3a ¢ pactBopom conu Meau(ll), uzyuenune cnocobGoB pazjeneHuss cmeceid (C MOMOIIbIO
MarHuTa, QWIBTPOBaHHWE, BBHIIAPUBAaHUE, AUCTWILIAIMS, XpoMaTorpadus), TpOBEICHHE
OYMCTKHM TIOBApEHHOW COJIM, HAONIOJCHHWE W OMNKMCAHUE PE3YJIbTAaTOB IPOBEIEHUS OIIbITa,
WUTIOCTPUPYIOIIETO  3aKOH  COXpPaHEHWS  MacChl, CO3JAaHHME  MOJeNed  MOJEKYI

(IIapocTepKHEBBIX )

Bakneiilune npeacraBuTeIM HEOPraHM4ECKUX BELIECTB

2.1

Bo3gyx — cmecwp rasos. CocraB Bo3myxa. Kucimopon — 3I€MEHT M IPOCTOE BELIECTBO.
Haxoxnaenue kuciopoga B Ipupoje, (usuueckue M XMMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcugsl. Ilpumenenune kuciopoma. CrnocoObl TOIYYEHHS KHCIOpPOAa B
na0opaTopuy U NMpoMblnuIeHHOCTH. KpyroBopoT kucinopona B npupoze. O30H — aJuloTponHas

Moau(UKAIS KUCIOpOaa




2.2

TennoBoli 3(deKkT XUMHYECKOW peakIud, TEePMOXUMHYECKHE ypaBHEHUsS, OK30- U
SHAOTEPMHUUECKHE peakUuu. TOIIMBO: yrojib M METaH. 3arpsA3HEHHE BO3/1yXa, YCUIICHHE

napHUKOBOro 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOS

2.3

2.4

2.5

Bonopon — anmemeHT M mipoctoe BemecTBo. HaxoxkneHue Bomoposia B pupoje, Gu3nveckue u

XAUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoTydeHus. Kucmorsr u conm
MousipHblii 00BEM ra3oB. Pacuérel 10 XUMHUYECKUM YpaBHEHUSIM

®usnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens. PactBopbel. Hacelennsie u
HEHaCBILIEHHbIE pacTBOphl. PacTBOpuMOCTh BelecTB B Boje. MaccoBasi 10sl BellecTBa B
pactBope. XUMHUECKUE CBOMCTBA BOoAbl. OCHOBaHUA. Poib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Bojbl B pupoe. 3arpsisHEeHUE MPUPOIHbIX Boja. OXpaHa W OYMCTKA

IpUPOAHBIX BOJ

2.6

2.7

2.8

Knaccupukanus Heopranuueckux coenuHeHud. Oxcuabl. Kiaccuukanuss OKCHIOB:
coieoOpasyromue (OCHOBHBIE, KHCIOTHbIE, aM(OTEepHBIE) ¥  HecoieoOpa3yromue.
Homenknarypa okcunoB. ®Pusznueckue M XUMHUYECKHE CBOMcTBa OkcuaoB. [lomydenue
OKCHJIOB

OcHoBanus. Knaccupukauust ocHOBaHMM: IIETOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. @U3NYeCKHE M XUMUYECKUE CBOMcTBa ocHoBaHui. [lomydenne
OCHOBAaHUI

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucior. ®@usznyeckue M XUMHYECKHE

cBoricTBa KUCHOT. Psan akruBHocTn MmetaiuioB H.H. bekerosa. [Tonyuenue kucior

2.9

Comu. Homenknarypa coneil. @uznuecknue 1 XuMuieckue csorictsa cosnell. [lonydenue coneit

2.10

2.11

I'enermueckas CBA3b MCXKY KilaCCaMU HECOPTaHUYCCKUX COGI[I/IHeHl/If/'I

XUMHUECKUH SKCIEPUMEHT: Ka4eCTBEHHOE OTPE/ICTICHNE COIEP)KAHMsI KUCIOPOa B BO3IyXeE,
noJlyueHue, coOupaHHe, pacro3HaBaHUE W H3Y4YEHHE CBOWMCTB KHUCIOPOJa, HAOMIOACHHE
B3aMMOJICHCTBUS BEIIECTB C KHCIOPOJAOM M YCIIOBHS BO3HUKHOBEHHUS W IPEKpAIICHUS
ropeHust (mokapa), O3HaKOMIIGHHE C 0OpasllaMd OKCHIOB M ONUCaHHE WX CBOWCTB,
MolydeHue, coOupaHue, pacrmo3HaBaHUE W W3y4YeHHWE CBOWCTB BOAOpoaa (TOPEHHE),
B3ammojieiicteue  Bogopoga ¢ okcugom  menu(ll)  (Bo3MOXKHO — MCMONBb30BaHHE
BHJICOMAaTEpHAIOB), HAOIIO/IEHHE O0pa3lloB BEIIECTB KOJWYECTBOM | MOJb, HCCIEIOBAaHUE
OCOOCHHOCTEH pacTBOPEHHUSI BEIIECTB C PAa3IMYHON PaCTBOPUMOCTHIO, TMPUTOTOBIICHUE
pacTBOPOB C OMNpPEIAEIEHHOW MacCOBOM J0JIEM pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE
BOJBI C METaJUTaMU (HAaTPUEM U KaibleM) (BO3MOXKHO HCIIOJIb30BAHHE BUAECOMATEPUATIOB),
OTpesieieHUEe PacTBOPOB KHUCIOT U MIeJIoUYeld € MOMOUIbI0 WHAMKATOPOB, HCCIEIOBaHUE
00pa3IoB HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KIACCOB, HAOIIOIEHNE U3MEHEHUS OKPAcKU
WHJIMKATOPOB B pacTBOpaxX KUCIOT W IIENI0YeH, n3ydeHue B3aumoaecTeus okcuaa meau(ll) ¢
pPacTBOPOM CEPHOM KHCIJIOTBI, KMCIOT C METaJUIaMM, PEAKLUKW HEUTpalM3aluu, IOJIy4YeHUe
HEpPAaCcTBOPUMBIX OCHOBaHUHM, BBITECHEHHWE OJHOIO MeTajjla JIpPYrMM U3 pacTBOpa COJIH,

PCHICHUC OSKCIOCPUMCHTAJIIBHBIX 3aJa4 II0 TEMC «Baxkneimme Kiaacchl HCOPTraHNYCCKUX




COCTUHEHUN )

[Tepuonnueckuii 3akoH u [leprnonnueckas cucteMa XuMudeckux snemeHTon 1. M.
MenneneeBa. CTpoeHre aToMOB. XUMHUECKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIHHBIC

peakuu

3.1

HepBbIe ITIOIIBITKH KJ'IaCCI/I(bI/IKaHI/II/I XUMHYECKHX 3JeMeHTOB. IloHsATHE O rpymmax CXOIHbIX
9JICMCHTOB (H.ICJIO‘IHBIG U MCJIOYHO3CMCIIbHBIC MCTAJIbl, TaJIOICHbI, HWHCPTHBLIC ra31,1).

DneMeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUBI U THIPOKCH/IBI

3.2

IIepnonnueckunt 3axoH. Ilepuoauyeckas cucrema xumudeckux ieMeHToB .M. Menneneesa.
Kopotkonepuonnas u jumHHONepuoaHas ¢opmsl [lepuoanyeckoil CUCTEMBbl XHMHUYECKUX
anemenToB JI.MI. MenneneeBa. Ilepuonsl m rpynnbl. PHU3MYECKHHA CMBICI IMOPSAKOBOIO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI 9JICMCHTA

3.3

3.4

Crpoenue aromoB. CocTtaB atroMHbIX snep. M3oronel. DnekTpoHbl. CTpoeHUE 3IEKTPOHHBIX
oboyouek aToMoB TMepBbIXx 20 XuUMHUYECKHX 3eMeHTOB [lepmomuueckoir cucrembr J[.H.
MengeneeBa. XapakTepUCTMKA XUMHUYECKOIO 3JIEMEHTA [0 €ro  IMOJIOXKEHUID B

[Iepnonnueckoii cucreme [I.1. Menneneesa

3aKOHOMEPHOCTH W3MEHEHHUs pajuyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB IO IpynnaM M nepuoaaM. 3HadeHue [lepumonmyeckoro 3akoHa u
[lepnonnueckoil cHCTEMBl XMMHYECKUX JJIEMEHTOB JUIA Pa3BUTUS HaykKu W npaktuku. [1.M.

MeHeneeB — y4EHBIN U IPaKIaHUH

3.5

3.6

XumMuueckas CBA3b. KoBanenTHas (HOJ'IHpHaH u HCHOHHpHaH) CBA3b.
QHGKTPOOTPI/IIIaTeJIBHOCTI) XHMHYECKHX 3JIeMEHTOB. VIoHHas CBI3b
Crenenpb oxuciaecHus. OKUCIHTEILHOBOCCTAHOBUTEILHBIE pPCaKuru. Hpoueccm OKHCJICHHUA U

BoccTaHOBJICHHA. OKHCINTEIN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUI SKCIIEPUMEHT: HU3Yy4eHHE OO0pa3loB BELIECTB METAIJIOB U HEMETaJlIOoB,
B3aUMOJICHCTBUE TMIPOKCUAA LIUHKA C paCTBOPAMU KUCIJIOT U LIEJI0YEH, IPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIINX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakluuidl  (ropeHue,

pCaKknuu pasyioKCHUA, COCI[I/IHCHI/IH)




9 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COePKAHUS

BCH_IGCTBO N XUMHYECCKas peaKus. HOBTOpeHI/Ie

11

1.2

1.3

14

Ilepuoanueckuii 3akoH. [lepuoguueckas cucrtema xumudyeckux snementoB /.M. Menneneena.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHUX AJIIEMEHTOB IEPBBIX
TPEX MEPUOJIOB, KaTHs, KaJbIIUI U UX COCAMHEHUI B COOTBETCTBUH C TOJIOKEHUEM AJIEMEHTOB

B [lepronueckoi cucTemMe U CTPOCHUEM UX aTOMOB

CrpoeHue BelecTBa: BHJbl XUMHUYECKOW CBSI3U. THUNBl KPUCTALIMYECKUX PEHIETOK,
3aBHCHUMOCTb CBOMCTB BEILECTBA OT THIIA KPUCTAIIMYECKOW PEINETKH M BHJA XMMHYECKON
cBsi3u. Kimaccudukanust 1 HOMEHKJIATypa HEOPTraHMYECKMX BEIIECTB (MEXIYHApOIHAs W
TpUBHaJbHAsA). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K PAa3JIUYHBIM KJlaccaM

HCOPTaHNYCCKUX COGHHHCHHﬁ, FCHCTUYCCKAsA CBA3b HCOPraHMYCCKUX BCIICCTB

Knaccudukanms XUMUYEeCKHX peakiyil Mo pa3iuyHbIM NpU3HAKaM (10 YUCIIy W COCTaBy
YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3((deKTy, MO HM3MEHEHHUIO CTeneHen
OKHUCJICHHUS XUMHUYECKHX 3JIEMEHTOB, IO 00OPaTUMOCTH, 110 YYaCTHIO KaTajau3aropa). JK30- U
SHIAOTEPMHUUYECKHE pEaKLUH, TEepMOXUMHUYEcCKHe YypaBHeHus. [lonstue o ckopoctu

XUMHYECKON peaKuu
[TonsiTrie 06 0OpaTHUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHsITHe 0 TOMOT€HHBIX U
reTeporeHHbIXx peakuusx. [loHsaTHEe 0 XMMHYECKOM paBHOBecHH. DAKTOPBI, BIUSIOIIAE HA

CKOpPOCThb XUMHYECKOMN pCaKkinn U MOJIOKCHUC XUMUYICCKOTO PaBHOBECH

1.5

OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLUHM, DSJCKTPOHHBIM  OajaHC  OKHUCIMTENbHO-
BOCCTAaHOBUTENBbHON peakunu. CocTaBiIeHHE YpaBHEHUN OKHCIUTEIbHO-BOCCTaHOBUTEIbHBIX

peaKI.lPII’I C UCITOJIB30BAHUCM METOAA 3JICKTPOHHOI'O OamaHca

1.6

Teopust 3MEKTPOJUTUYECKON AMCCOLMALMM. ODIEKTPOJMUTHI M HEIIEKTPOJUTHL. KaTuOHBI,
AHUOHBI. MeXaHU3M JUCCOIMAIIMU BEUIECTB C PA3JIMYHBIMU BUIAMH XUMHYECKOW CBSI3HU.
Crenenp nucconuanuu. CuibHble W C1a0ble JJIEKTPOIUTHI. Peakium HMOHHOTO OOMEeHa.
VcnoBusi MpOTEKaHUsST PEaKIMid HWOHHOTO OOMEHa, TOJHBIE W COKpaliéHHbIE WOHHBIC
ypaBHeHUs peakiuii. CBoiicTBa KHCIOT, OCHOBAaHUU M COJIell B CBETE MpEACTaBIECHUN 00
3JIEKTPOJIUTUYECKON auccormannn. KauecTBeHHbIE peakiny Ha HOHBL. [loHsATHE O THApOIM3e

coJien

1.7

XUMUYECKUH OKCIEPUMEHT: O3HAKOMJICHHE C MOJCNSIMU KPUCTAUTUNYECKUX PEHIETOK
HEOPraHMYECKUX BEIIECTB — METAUIOB M HEMETA/UIOB (IrpaduTa U ajamasa), CJI0KHBIX BEIIECTB
(x7Iopuma HaTpuUs); HCCIEAOBaHHWE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pPEaKIUH OT
BO3JICHCTBUS  Pa3IMYHBIX (PAKTOPOB; HCCIICIOBAHUE DIICKTPOIPOBOJHOCTH PACTBOPOB
BEIIIECTB, IMpOIlecca JUCCOIMAIMK KHUCIOT, MIeioueid U cojeil (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB); MIPOBEJACHHUE ONBITOB, WILTIOCTPUPYIOIINUX MPU3HAKU MPOTEKAHUS PEAKITUI
HOHHOTO oOMeHa (0Opa3oBaHWE OCaJKa, BBIJCICHHWE Ta3a, oOpa3oBaHHE BOJbI); OIBITOB,

WUTIOCTPUPYIOIIMX — MPUMEPHI  OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakiuil  (TopeHue,




peaKkuu pas3iokKeHHsl, COeAMHEHN); PaCcClO3HABAHNE HEOPTraHMYECKHUX BELIECTB C MOMOIIbIO

Ka4CCTBCHHBIX peaKuMﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

2.1

Hemeramns! u ux COCAUHCHUA

OO0mast xapakTepucTuka rajioreHoB. OcCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbIE CTETIEHU
okucnenus. CTpoeHne u GU3NYECKHe CBOWCTBA MPOCTHIX BEHIECTB — TAJIOTCHOB. XUMHUUECKHE
CBOMCTBa Ha NpHMEpe XJopa (B3aUMOAEHCTBHE C METaUlaMM, HEMETalsIaMH, MIEJI0YaMH).
XnopoBomopon. ConsiHas KHCIIOTAa, XWMHYECKHE CBOWCTBA, MOJYYEHHE, IPUMCHEHHE.
JleiicTBue XJ0pa M XJIOPOBOJOPOJAa Ha OPraHU3M ueloBeKa. BakHeWmue XJIOpuibl M UX

HaXOXXICHUEC B IIPUPOAC

2.2

OO6mas xapakrepuctuka »31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble creneHu okuciaeHus. CTpoeHue u (usnyeckue CBOWCTBA MPOCTHIX BEIIECTB —
KHUCJIOpOJia U cephl. AJIOTPOITHbIE MOIU(UKALIUK KUCIOPOAa U cepbl. XUMUYECKUE CBOICTBA
ceprl. CepoBofopoa, cTpoeHue, (pusnyeckue M XUMUYecKue cBoicTBa. OKCUABI Cepbl Kak
IIPEJICTAaBUTENIN KUCIOTHBIX OKCHI0B. CepHasi KUCIOTa, PU3NUECKUE U XUMUYECKUE CBOMCTBA
(oOme Kak MNpencTaBUTENs Kiacca KHCIOT M crenuduueckue). XUMHUYECKHE PEaKltu,
JeKallue B OCHOBE IPOMBIIIICHHOTO CIIOCO0a MOJYy4YeHUs CEpHOM KHUCIOTHI. [IpumeHeHue.
Conn cepHOM KMCIOTBI, KaUeCTBEHHAs peakius Ha cyiabdar-uoH. HaxoxiaeHue cepbl u e
COEIMHEHUH B IPUPOJE. XMMHUYECKOE 3arpA3HEHNE OKPYKAIOIIEH Cpebl COCUHEHUSMU CEPhI

(KI/ICJ'IOTHBIG HOXH, 3arpA3HCHUC BO3JyXa U BOI[OéMOB), CITIOCOOBI €0 MMpEeaAOTBPAILICHHU A

2.3

OOmiast  xapakTepucTuka 3j1eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHMs. A30T, pacHpoCTpaHEHHE B MpUpPOAe, (PU3NYECKUE U
XUMHUYecKHe cBoicTBa. KpyroBopor aszora B mnpupoae. AMMHAK, €ro (u3H4Yeckue Hu
XUMHYECKHE CBOWCTBA, MNojiyueHHWe U npumeHeHue. Conu aMMOHUS, UX (QU3NYECKUE U
XUMHUYECKHE CBOMCTBA, NpUMeHeHue. KauecTBeHHas peaklys Ha MOHBI aMMOHMs. A30THas
KHCJI0Ta, €€ MoJyueHue, pU3ndeckrue U XMMHUYECKHUe CBOWCTBa (00IIMEe Kak MpeacTaBUTENs
KJlacca KUCIOT U cnenupuyeckue). Mcnoab3oBaHue HUTPATOB U COJIell aMMOHMS B KayecTBE
MUHEPATBHBIX yn0OpeHuil. XUMHUECKOe 3arpsi3HEHUE OKpY)Karolled cpeibl COeIMHEHUSIMU

a3oTa (KI/ICJ'IOTHBIC AO0XKIU, 3arpAa3HCHUC BO31yXa, IIOUBLI U BO,Z[OéMOB)

2.4

®ocdop, amrorpornusle Mogudukanuu Gocdopa, ¢uznUecKkHe U XUMHUECKHE CBOICTBA.
Okcun  dochopa(V) u dochopuas xucmora, Quznueckne uU XUMHYECKHE CBOMCTBA,

nonydenue. Mcnonp3zoBanue ¢pochaToB B KadyecTBE MUHEPAIBHBIX YI0OpeHUH

2.5

O6mas xapaktepuctuka »d1eMeHTOB |VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHBIC CTETICHU OKUCIICHUS. YTIIEPOJ, aJUIOTPOITHbIC MOAH(HUKAIINN, PACTIPOCTPAHEHUE
B mpupoje, Qu3amveckue W XUMHUYECKHE CBOMCTBa. Ancop6Omus. KpyroBopor yriepoxa B
npupoze. OKkcuapl yrieponaa, ux GU3nYecKkne U XUMUYECKHE CBOWCTBA, NEHCTBHE HA JKUBBIC
OpTraHu3Mbl, ITOJTYUCHUC U ITPUMCHCHUC. DKOJIOTHYECKUE HpO6JIeMBI, CBsI3aHHBIEC C OKCHUAOM
yraepona(lV); runoresa rimob6anbHOTO MOTETUICHHSI KJIMMaTa; MapHUKOBBIN 3G deKT. YToapHas

KHCJIOTa U €€ COJIM, UX (1)I/IBI/I‘I€CKI/IG N XUMHYCCKHC CBOfICTBa, MOJIYUYCHUC U MMPUMCHCHUC.




KauectBennas peakiusi Ha kapooHaT-HMOHBI. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE,

MPOMBIINIJICHHOCTH U CCIIbCKOM XO035MCTBE

2.6

2.7

2.8

[lepBoHauaNbHBIE TOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COCAUHCHHSIX YIJIepojia
(MeTaH, 9TaH, ITWIEH, alleTUJICH, 3TAaHOJ, TJIMIEPHUH, YKCyCHas KucioTta). X cocraB u
XUMHYecKoe cTpoeHue. [loHATHe O OHMONOTMYECKH Ba)KHBIX BEIECTBAX: JXKUpPAX, OeNKax,
VIJIeBOJaX — W WX POJU B JKM3HMU YeJOBEKa. MarepuaabHOE €JUHCTBO OPTraHWYECKHX H

HEOPraHUYECKUX COCIUHEHUI

Kpemnuuii, ero ¢pusnueckue 1 XUMHUYECKHE CBOICTBA, MOTy4YeHUE U npuMeHeHne. CoeTnHeHHs
KkpeMHusi B mpupone. OOmue mpencraBieHuss o0 okcuiae kpeMuus(lV) m kpemHuEBOH
kucinote. CHIIMKAThI, UX UCIIOJIIb30BaHUE B OBITY, MEAMIIMHE, IPOMBIIIJICHHOCTH. Baxuelme
CTPOUTENIbHbIE MaTepUalbl: KepaMHuKa, CTEKJIO, LEeMEHT, OeToH, >kene300eToH. [Ipobmembl

0€30I1aCHOTO HCITOIb30BaHUS CTPOUTCJIbHBIX MAaTCPUAJIOB B HOBCGZIHGBHOﬁ KHN3HHU

XUMUYECKUH IKCIEPUMEHT: U3y4eHHE 00pa3lioB HEOPTraHMUECKUX BEIIECTB, CBOMCTB COJSTHOM
KHCJIOTHI; MPOBEACHNE Ka4eCTBEHHBIX PEAKIUi Ha XJOPHI-MOHBI M HAOIIOJCHUE NMPH3HAKOB
WX MPOTEKaHUS; OMBITHI, OTpaXKarolne GU3NYECKUE U XUMUYECKHUE CBOMCTBA raJIOT€HOB U UX
COCMHEHUH (BO3MOXKHO HCIIOJB30BAHME BHUJICOMATEPUAIOB); O3HAKOMIIEHHE C OOpasnamu
XJIOpUJIOB (TaJOTEHUIOB); O3HAKOMJICHHE C 00pa3liaMu cepbl U €€ COeTMHEHUSIMU (BO3MOXKHO
WCIIOJIb30BAaHNWE BHUEOMATEpPUAJIOB); HAOIIOJEHUE TMpollecca OOYIJIMBaHUS caxapa IoJ
JeicTBUEM KOHILEHTPUPOBAHHOM CEpPHOM KHCIOTHI; M3y4yeHHE XHMMUYECKUX CBOMCTB
pa30aBiIeHHON CEpHOM KHCIOTHI, MPOBEACHWE KAueCTBEHHOW peaklUuu Ha Ccyab(dar-nuoH H
HaOJroleHne MpHu3HaKka e€ NMPOTEeKaHUs; 03HAKOMJICHHE C (PU3MYECKMMM CBOWMCTBAMH a30Ta,
dochopa u uX COEIMHEHHH (BO3MOXXHO HCIOJIB30BaHUE BHUIECOMATEPHAIIOB), oOpasmamMu
a30THBIX M (ocOpPHBIX YyAOOpEeHMIi; MojaydyeHue, coOMpaHue, pPacHo3HABAHUE U H3y4YCHHE
CBOWCTB aMMHaKa; MPOBEJCHNE KAaUYeCTBEHHBIX PEaKIMii Ha MOH aMMOHHSA M (ocdar-nuoH u
U3ydyeHHe IMPHU3HAKOB HUX IMPOTEKaHMs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW a30THOU
KHACIOTHl C MeNbl0 (BO3MOXKHO HCIOJb30BAaHHWE BHJIEOMATEPHUATIOB); HM3YYEHHE MOJIEIeH
KPUCTANTMYECKUX PEMIETOK ainMasa, rpadura, (yiuiepeHa; O03HAKOMIIEHHE C IPOLIECCOM
aIcOpOIIMK PacCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM IPOTHBOTA3a;
NOJy4eHHe, COOMpaHue, paclio3HaBaHUE U W3yUYeHUE CBOWCTB YIJIEKHCIIOrO ras3a; IpoBeIeHUEe
Ka4eCTBEHHBIX peaKknuid Ha KapOOHAaT- W CHJIMKAT-WOHBI W W3y4YCHHWE TPU3HAKOB UX
NPOTEKAHUS; O3HAKOMJICHHE C TPOJIYKIMEH CHIMKATHOM NPOMBIIIJICHHOCTH; pEeLIeHHe

OKCIICPUMCHTAJIBHBIX 3aa4 IO TEME «Baxaene HeMeTauIbl 1 uX COCOAHCHUA»

MeTamisl U uX COCIUHECHUA

3.1

OO0m1ast XxapakTepuCTUKAa XMMUYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM MUX IOJO0XKCEHUS B
IIepuoanueckoii cucremMe xumuueckux 3yeMeHToB J[.M. MenzaeneeBa U CTpOCHUS aTOMOB.
Crpoenne MeramioB. Merajummueckass CBsI3b M METAUINYECKasi KPUCTAIIMYECKas PEIIETKA.

DNEKTPOXUMHUYECKHUN Pl HAIIPSHKEHUHA METaIIOB

3.2

Ou3nyecKkue W XMUMHYECKHUE CBOWMCTBa MeTamioB. OOmmMe crocoObl MOTYYSHHS] METalIOB.




[TonsiTe 0 KOPpPO3MH METANIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uH. CIuiaBbl

(cTasp, 4yryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIJICHHOCTH

3.3

[[{esrounble MeTasuIbL: MOJOKEHKUE B Ilepuonnueckon cucreMe XUMHYECKUX dieMeHToB /.M.
MenneneeBa; CTpO€HHE MX aTOMOB; HaxOxXkJAeHue B npupone. Pusznueckne U XMUMHUYECKUE
cBoiicTBa (Ha npumepe Harpus M Kanus). OKCuAbl M TUIPOKCHIBI HATpHUsl U Kalus.

HpI/IMeHCHI/IC IICJIOYHBIX METAJIOB U UX COGI[I/IHGHI/Iﬁ

3.4

3.5

[IlenoyHo3eMenbHbIE METAJIBI MAarHUK W KaJblMii: TosiokeHue B llepuoanyeckoi cucreme
XUMHYeCKUX AneMeHToB .M. MeHneneeBa; CTpOEHME UX aTOMOB; HAaXO0XKJICHUE B IPUPOJE.
duszndyeckre ¥ XUMHUYECKUE CBOMCTBA MarHus W KallbliMs. Bakaeinine coeMHeHNS KaabIus
(oxcua, TUAPOKCHU, o). KECTKOCTH BOBI M CIIOCOOBI €€ YCTpaHeHHS

Amomunuii: nonoxenne B Ilepuoanueckoid cucrteMe XUMHYECKMX asiemeHToB J[.M.
MenpeneeBa; CTpOeHHE aTOMa; HaXOXJIeHUE B mpupoze. Ouzndeckrue U XMMHUUECKHUE CBOMCTBA

AJIFOMHUHUA. AM(i)OTepHLIe CBOICTBa OKCHUaa U THAPOKCHU A aJTFKOMUHUSA

3.6

Kene3o: monoxenue B HepHOI[quCKOﬁ CHUCTEMC XMMHUYCCKUX 3JICMCHTOB ,HI/I MeH,Z[eJIeeBa;
CTPOCHUEC aTOMa, HAaXOKACHUC B IIPUPOAC. ®Ou3nyueckue U XMMHYCCKHE CBOMCTBA Kele3a.

Oxkcunpl, runpokcuasl u conu xxenesa(ll) u sxenesa(lll), ux cocras, cBoiicTBa U MOTy4YCHHE

3.7

XUMHUYECKUH OKCIEPUMEHT: O3HAKOMJICHHE C oOpa3llaMM METa/lIoB W CIUIAaBOB, UX
(UBHYECKUMU CBOWCTBAMH; W3YyUCHHE pE3YJIbTATOB KOPPO3HH METAIOB (BO3MOXKHO
UCIIONIb30BAaHUE BHUIEOMATEpUaoB), OCOOCHHOCTEW B3aUMOJECHCTBUS OKCHJAA KalbIUus U
HATpUs C BOJOW (BO3MOYKHO HCIIOJIb30BaHUE BHIACOMATEPHAJIOB); MCCIIEIOBAHUE CBOICTB
KECTKOM BOJBI; TMpoIlecca TOPEHUs jKelle3a B KHUCIOpoAe (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); TIPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIMii Ha WOHBI (MarHus,
KaNbIus, amoMuHus, uaka, xenesa(ll) u sxenesa(lll), meau(ll); HabmoneHNe U onHcaHue
MPOIIECCOB OKpAIllMBaHWS IJITAMCHW WOHAMH HATPHs, KAl W Kaiblus (BO3MOXKHO
UCIIONIb30BaHUE BHUIEOMATEpUAIOB); HCCIeN0BaHNE aM(OTEPHBIX CBOWCTB THIPOKCHIA
QTFOMHUHUS ¥ TUAPOKCHIA IMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «BakHenmme

MCTAJJIbI 1 UX COCAUHCHU)

XWMHS U OKpY>Karollas cpesia

4.1

Hosrie MaTepuajibl U TCXHOJIOTHU. BemectBa n MaTcepHraJibl B MMOBCEAHEBHON JKM3HU
JenoBeka. XUMUs 1 300pPOBEE. be3omacHoe MCOIB30BaHNE BEIECTB M XUMHUCCKUX peaKHI/II\/’I

B 6LITy. HepBas{ NnoMoub Mpru XUMHYCCKUX OKOT'aX U OTPABJICHUAX

4.2

OCHOBBI DKOJIOTHYECKON TPaMOTHOCTH. XMMHUYECKOE 3arpsisHeHue okpyxaromen cpenst [1JIK.
Posib xumMuM B pelIEHUH HKOJIOTHYECKUX MpobieM. [IpupoaHble HCTOYHUKH YTIEBOJOPOIOB
(yronmp, TpUPOAHBIA Ta3, HedTh), NPOAYKTHI HX IMepepabOTKH, HX pOJb B OBITY H

MPOMBIINIJICHHOCTH

4.3

XUMHUECKUH 3KCIIEPUMEHT: HM3ydeHHEe 00pa3IloB MaTepHalioB (CTEKJIO, CIIaBbI METaJUIOB,

MOJIMMEPHbIE MaTEpPUAIIbI)




IMPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K PE3VJIBTATAM
OCBOEHHSI OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMOBI

OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpedoBaHUs

1

11

1.2

1.3

IIpoBepsiemble TpeOGOBaHMS K NMPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
O0CBOEHHUSI OCHOBHOII 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0 00111er0
o0pa3zoBanusi Ha ocHoBe PI'OC

IIpencrasienue:

O ITO3HABACMOCTHU ﬂBHeHI/Iﬁ HpI/IpOI[BI, IIOHUMAHUEC O6’beKTI/IBHOI7I 3HAYUMOCTH OCHOB
XUMHUYECKOW HayKHM KakK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHHWS, KOMITOHEHTA
o0meld KyJIbTyphl U TPAKTHYECKON JIEATETLHOCTH YEJIOBEKa B  YCJIOBHSIX
COBPEMEHHOT0 OO0IleCTBa; MOHUMaHUE MECTa XMUMUU CPEIu APYTrHUX €CTECTBEHHBIX
HAayK

(0] H&y‘IHI)IX METOAaX IMO3HaHUsA, B TOM YHCIJIC BKCHepI/IMeHTaﬂbHHX u TeOpeTI/I‘IGCKI/IX
METO/JAaX HCCIEJOBaHUSl BEIIECTB M M3YYEHUS XUMUYECKHUX pPEaKLHil; yYMEHHE

HCIIOJB30BaTh MOACIHN JJIA 00BICHCHUS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax TpopeCCHOHATBLHONW JIEATCILHOCTH, CBSA3aHHBIX C XHMHCH U
COBPCMCHHBIMH TCXHOJIOTUAMH, OCHOBAHHBIMU Ha JOCTHIKCHHAX XUMHYECKOU
HAyKH, YTO MO3BOJIUT OOYYalOMIMMCS paccMaTpHBaTh XMMHIO Kak chepy cBoei
Oynyuiei nmpodeccCuoHaIbHOM AESITEIbHOCTH U CENIaTh OCO3HAHHBIA BBHIOOP XHUMHUHU
Kak TpodWIbHOTO TMpeaMeTa NpHU IMepexoJe Ha YpOBEHb CpeIHero ooOIero

o0pazoBaHus

Brnanenne cucTeMOM XMMHUYECKMX 3HAaHMM M yMEHHE IPUMEHATh CUCTEMY

XUMHUYCCKUX 3HaHPII>i, KOTOpas BKIIKOYACT:

2.1

BOXHEHIIME XUMHUYECKHE MOHATHSA: XUMHUYECKHH SIIEMEHT, aroM, MOJEKyIa,
BEII[ECTBO, NMPOCTOE M CIIOKHOE BEIIECTBO, OAHOPOAHAS W HEOMHOPOIHAs CMECh,
OTHOCHUTENbHBIE aTOMHasi M MOJIEKYJISIpHAs MAacchl, KOJIMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJIIpDHBI O0O0BEM, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJIb (CpeaHss),
XUMUYECKasi pPEaKIUsl, PpEeaKIUu COCJUHEHHs, PEeaKLUUU pPa3JIO0KEeHUs, peaKiuu
3aMeIIeHHs, peaKIni 0OMeHa, TeTIOBOH 3((EeKT peakIuu, SK30- U SHAOTEPMHUIECKUE
PEaKIUK, PacTBOpP, MACCOBAs OISl XMMUYECKOTO 3JIEMEHTa B COEIMHEHUH, MaccoBas
J0JI U ITPOUCHTHAaA KOHLICHTpalus BEIIECTBA B PACTBOPE, AAPO aToMa, BHGKTpOHHI:IfI
CIIOW aToma, aTOMHasi opOUTalb, paAuyc aToMa, BaJEHTHOCTb, CTENEHb OKUCICHHS,
XMMHYECKas! CBs3b, 3JEKTPOOTPULIATEILHOCTD, TOJISIPHAs M HETOJIAPHAs KOBAJICHTHAs
CBsI3b, MOHHAS CBSI3b, METAJUIMUECKAsl CBS3b, KPUCTALUIMYECKas pemérka (aToMHas,
WOHHAS, METAUINYECKas, MOJICKYJIpHasi), HOH, KaTHOH, AaHWOH, JJIEKTPOIUT H
HEIJIEKTPOJIUT, DJICKTPOJIUTHYECKAs] JUCCOIMAIMS, pPEaKIUH HMOHHOro oOMeHa,
OKHCITUTEIIbHO-BOCCTAHOBUTEIIFHBIC ~ PEAKIUH, OKHCIWTETh M  BOCCTAHOBHTEIb,

OKHCJICHUC U BOCCTAHOBJICHUC, 3JICKTPOJIN3, XUMHUYCCKOC PABHOBCCHUC, 06paTI/IMI>I€ u




HeoOpaTHUMble pEaKIUH, CKOPOCTh XHUMHYECKOW peakiuu, karamusatop, I1/IK,

KOPPO3US METAJIOB, CILIaBbI

2.2

OCHOBOIIOJIararomuye 3aKOHbI XHMHUHU: 3aKOH COXpPAaHCHHUA MACCHI, HepI/IO,III/I‘-IeCKI/Iﬁ

3akoH [[.1. MenneneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOraapo

2.3

TEOpHUHU XHMMHH: AaTOMHO-MOJICKYJISIpHAs TEOpUsa, TEOpUA BHCKTpOHI/ITI/I‘IeCKOﬁ

Jucconruanuu

Brnanenue ocHOBaMM XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOILICH:

3.1

3.2

YMEHHE MPaBUIILHO UCIIOJIB30BAaTh H3yYEHHbBIE BEIIECTBA U MaTepuaibl (B TOM YHCIIE
MHUHEpaJIbHbIe YIOOPEHHUs, METAJUIbI M CILIaBbI, IPOAYKTHI EPEepadOTKH MPUPOIHBIX
HMCTOYHUKOB YTJIEBOJIOPOAOB (YIiisi, MPUPOAHOrO raza, HepTu) B OBITY, CETHCKOM
XO0351ICTBE, HAa MPOU3BOJICTBE M MOHMMAaHUE 3HAYECHUS JKUPOB, OEJIKOB, yrJI€BOJOB
JUIsi OpraHuM3Ma 4YeJIOBeKa; YMEHUE IPOTHO3UPOBATH BJIMSHUE BEIIECTB U

XUMHUUYECKHX IPOLECCOB HAa OPIaHMU3M UYEJIOBEKA U OKPYKAIOIIYIO IPUPOJHYIO CPELY

YMCHHUEC HHTCIPpHUPOBATL XHUMHUUYCCKHUEC 3HAHUA CO 3HAHUAMU OPYIUX y‘Ie6HI)IX

npeaIMCTOB

3.3

HaJIN4Hu€ OIIbITa paGOTLI C pa3jiM4YHbIMU HCTOYHHUKaAMH I/IH(1)OpMaI_II/II/I 110 XHMMHH

(Hay4yHas ¥ Hay4HO-TIONYJIIpHAs JIMTEpaTypa, CIOBapu, CIIPaBOUYHUKHU, UHTEPHET-

pecypchl)

3.4

yMeHue OOBEKTHUBHO OLIEHMBATh MH(POPMALMIO O BELIECTBAX, UX MPEBPALICHUAX U
MPAKTUYECKOM IMPUMEHEHWH W YMEHHE HCIOJIb30BaTh €€ Ui pelIieHus y4eOHO-

IMO3HABATCJIIbHBIX 3aJ4a4

BJ'IaIlCHI/Ie OCHOBaMH ITOHSTHIHOTO arrmapara 1 CUMBOJIMYCCKOI'O A3bIKA XUMHU IJIA
COCTaBJICHUA (l)OpMy'J'I HEOPraHNYCCKUX BCHICCTB, ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHHﬁ;

ocHoBamH xuMudeckoit HomeHknaTypsl (IUPAC u TpuBransHON)

YMeHrne OOBSICHATH CBsI3b TOJIOKEHHUs djeMeHTa B llepuomuueckoir cucreme ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB XMMHUUYECKHX 3JIEMEHTOB (COCTaB
WU 3apsaa sapa, oOmiee YWCiIo DJIEKTPOHOB), pPACTpeeleHHEM dJIEKTPOHOB 10

SHEPTCTUUCCKHUM YPOBHAM aTOMOB IICPBBIX TpéX MEpruoa0B, KaJIuid U KaJIbIIUA

[IpencraBienue o nepuoANMYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHX 3JE€MEHTOB
(pamuyc aroma, 3JIEKTPOOTPHIIATEIIBHOCTH), MPOCTBIX M CIIOKHBIX BEIIECTB OT
MOJIOKEHUS AeMeHTOB B [lepuoanueckoil cucreme (B MaibIX MEPUOAAX U TIABHBIX

MOJArpYyMNax) 1 3J€KTPOHHOTO CTPOEHUS aToMa

YMenue kinaccupuuupoBaTh:

7.1

XUMHUYCCKUE 3JICMCHTHI

7.2

HCOPTaHUYCCKUC BCIICCTBA

7.3

XUMHYCCKUC pCAKIITNHN

YMeHue Onpeaciarh:




8.1

BAJICHTHOCTD M CTCIICHb OKUCJICHUA XUMHUYCCKUX 3JICMCHTOB, 3apsa HOHA

8.2 BUJI XUMHUYECKOU CBSI3U U TUI KPUCTAJUTMUECKON CTPYKTYPHI B COETUHEHUSX
8.3 XapakTep Cpe/bl B BOJHBIX pacTBOpaxX BEIMIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHUCJIUTEh U BOCCTAHOBUTEIb
9 YMeHne xapakTepu3oBaTh (U3NYECKUe U XUMHUECKHE CBOMCTBA!
01 MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOAOPOJ, TIpadutr, amMas, KPEeMHHH, a3orT,
' docdop, cepa, XJI0p, HATPHUM, KU, MarHU, KaJIbIIUNA, ATFOMAHAN, KEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCIE WX BOJHBIX pacTBOPOB (BOAA, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOAOPOJ, OKCHABI M TUApOKcHabl MetaioB |-IIA rpymm,
9.2 amomunus, meau (1), nunka, sxxenesa (Il u 1), okcuast yrnepona (Il u 1V), xpemuus
(IV), azora u dochopa (Il u V), cepst (IV u VI), cepuucras, cepHasi, a30Tucras,
azoTHas1, pochopHas, yroapHas, KpeMHHEBAsi KUCIIOTA U UX COJIN)
MPOTHO3UPOBATh M XapaKTepHU30BaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT UX
9.3 cocTaBa W CTPOCHHS, MPUMEHEHHE BEIISCTB B 33aBHCHMOCTH OT HX CBOICTB,
BO3MOXXHOCTh MPOTEKAHHSI XUMUYECKIX MPEBPAIICHHUI B Pa3IMUHBIX YCIOBHIX
10 YMeHue cocTaBiIsITh MOJIEKYJISIPHBIE M HOHHBIC YPABHEHUS PEAKIIUil, B TOM YHUCIIE:
10.1 peakuuii HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIUi
103 WUTIOCTPUPYIONINX ~ XUMUYECKUE CBOMCTBA  HM3yYEHHBIX  KJIACCOB  (TPYII)
' HEOPraHMYECKUX BEIIECTB
10.4 MOJITBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXKI1Y HUMH
11 YMeHue BEIMUCIATH (TPOBOIUTH PACUEThI):
111 OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIO
' XUMHYECKOT0O DJIEMEHTA B COSIMHEHHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSM XUMHUUYECKUX PEAKIUi U HAXOAWTh KOJIMYECTBO BEIIECTBA, O0BEM U
' MaccCy peareHTOB HJIH TPOJTYKTOB PEaKIIHH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJaMH  HAy4yHOro TIO3HaHWsS (HAONIOJCHHWE, W3MEpeHUeE,
12.1 AKCIIEPUMEHT, MOJCIUPOBAHKE) MPU HU3YUYECHUU BEIIECTB U XUMHUYECKHUX SIBJICHUU;
yMeHue chopMyIHpoBaTh MPOOIEMY U MPEUIOKUTD YT €€ PeLIeHHs
129 0e30macHOi paboThl ¢ XUMHUYECKHMH BEIIECCTBAMH, XHUMHUYECKOH TIOCYION W
' n1abopaTOpHBIM 000PYyI0BaHUEM
1.3 npaBwiiaMud  0e30macHOro  oOpalleHHusi C  BEUIeCTBaMH, HCIOJIb3YEMBIMH B

HOBCGHHGBHOﬁ JKU3HHU, NpaBUJIaMU TOBCACHUA B HCIIAX c6epe>KeHH;1 310POBbA U




OKPY’KaIOIIEeH MPUPOTHON Cpebl; TOHMMaHuEe Bpena (OMacHOCTH) BO3JCHCTBUS Ha
JKUBbIC OpTraHHU3MBbI OHpeﬂeHéHHBIX BCIIICCTB, CHOCO60B YMCHBIICHHUA u

MIPEAOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS

13

131

13.2

Hanuuue mpakTU4eckuX HABBIKOB IUIAHUPOBAHMS M OCYILECTBJICHUS CIEAYHOILUX
XUMHUYECKHUX IKCIIEPUMEHTOB!

U3ydyeHHEe ¢ ONUCaHHe (U3UYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE C
(GU3NYECKUMU U XMMUYECKMMHU SIBICHUSIMH; ONBITHI, MIUTFOCTPUPYIOLIUE MPU3HAKH

MMPOTCKAHUA XUMHUYCCKUX peaKL[I/Iﬁ

U3Yy4eHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

MOJIYYCHHEC KHCJIOpOJa U U3Y4YCHHEC €TO CBOﬁCTB; MOJIY4YCHHEC BOAOPOda U NU3YYCHHUC
€ro CBOfICTB; MOJIYYCHHEC YIJTICKHUCIIOTO Ira3a U HM3YUCHHUC €ro CBOI\/JICTB; IIOJIYUYCHHUEC

aMMHaKa U U3y4CHHUEC €ro CBOMCTB

13.4

135

NPUTOTOBIICHHE PACTBOPOB C OINPEACIEHHOW MacCOBOM JOJIeH pPacTBOPEHHOTO
BEILIECTBA
NpUMEHEHHE WHAWKATOPOB (TaKMyca, METHIIOpaHka U QeHondraienHa) s

OIIPEACIICHUSA XapaKTepa CpCAbl B paCTBOpPAX KHUCIIOT U menoqeﬁ

13.6

UCCTIIOBaHNE U OMKCAaHHE CBOWCTB HEOPTaHMUYECKHX BEIIECTB PA3IUUHBIX KIIACCOB;
W3yUeHHE B3aUMOJICUCTBHUS KUCIIOT C METANIaMH, OKCHIaMU METAJUIOB, pACTBOPHUMBIMHU
Y HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMU; TIOJIy4Y€HUE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOr0 MeTajyla JpYrMM M3 pacTBopa COJIM; HCCIEI0BaHUE

aM(I)OTepHBIX CBONCTB THAPOKCHUIOB AJIFOMHUHUA U TUHKA

13.7

pelieHue  AKCIepUMEHTANbHBIX  3amady 1o  TemaMm: «OCHOBHBIE  KJIacChl
HEOPTaHUYECKUX COCIMHEHUI»; «INEeKTPOTUTUYECKAS JIMCCOLMAITUS,
«Baxkaeime HeMeTaNIbl M WX COSOWHEHHUS», «BakHeWImme MeTalulbl M WX

COCOAUHCHUA

13.8

XUMHUYECKHE SKCIEPUMEHTHI, WUTIOCTPUPYIOUIME IMPH3HAKK MPOTEKAaHUS peaKuuit
MOHHOTO OOMEHAa; KAdeCTBCHHBIC pEaKIWUu Ha MPHUCYTCTBYIOIIME B BOJTHBIX
pacTBOpax HMOHBL: XJOpUI-, OpoMHI-, MOAUA-, cynbdar-, ¢ocdar-, xapOOHAT-,
CHIINKAT-aHUOHBI, TUIPOKCHII-MOHBI, KATHOHBI aMMOHWS, MarHHs, KaJbIus,

ATIOMUHMUS, Kene3a (2+) u xkenesa (3+), meau (2+), IUHKA

14

YMmenune:

141

NpEACTaBJIATL PE3YJIbTAThl JSKCIICPUMCHTA B (I)opMe BBIBOAOB, JOKa3aTCIbCTB,

rpadukoB 1 TaOJIUI ¥ BBIABIATH YMINPUYECKUE 3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATh CBA3M MEXAY PealbHO HAOIIOAAEMbIMA XUMHUECKUMHU SIBICHUSMHU U
nporeccaMy, MPOUCXOIAIIMMU B MaKpOo- M MHUKPOMHUpPE, OOBACHATH NPHYUHBI

MHOT000pa3usi BEIIECTB




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii 3J1eMEHT COJEePKAHMS
1 [lepBoHavya/IbHBIE XUMUYECKUE MTOHATHUS
1.1 YucTeie BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei
12 ATOMBI U MOJEKYJbl. XUMHUYECKUE 3IeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
' [IpocTble U ClIOXKHBIE BEIIECTBA.
13 Xumuyeckasi ¢opmyna. BaleHTHOCTb AaTOMOB XHUMHYECKHX 3JieMeHTOB. CTerneHb
' OKHCJICHUS
w 3aKOH MOCTOSHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aroMHasi Macca. OTHOCUTEIbHAs
' MOJIEKyJIApHas Macca. MaccoBast 10J1s1 XUMHUYECKOT0 3JIEMEHTA B COEIUHEHUN
L5 KomuyectBo BemiecTBa. Moabs. Monspaas Macca. MossipHblid 00bEM ra3oB. B3zanmocBs3b
' KOJINYECTBA, MACChl U YUCJIA CTPYKTYPHBIX €IMHUI BEIIECTBA
16 dusnueckue W XMMHUYECKHE SIBIICHUS. XUMHUYECKas peakius U e€ MPU3HAKU. 3aKOH
' COXpaHEHHUs MacChl BEUIECTB. XMMUUYECKUE YPAaBHEHUS
[lepnognueckuit 3akoH u llepuogmueckas cucremMa XMMHYECKMX 3ieMeHTOB J[.H.
2
MenneneeBa. CTpoeHue aTOMOB
Ilepuonnueckuin 3akoH. Ilepuonnueckas cucrema XHUMUYECKUX diemeHTtoB .M.
2.1 Menneneesa. Ilepuonbl u rpynnsl. @U3MYECKUI CMBICIT MTOPSIAKOBOTO HOMEPA, HOMEPOB
Mepro/ia U TPyNIbl 3JIEMEHTA
Crpoenue aromoB. CoctaB aroMHbIX saep. HM3otombl. OnektpoHbl. CTpoeHue
2.2 AJIEKTPOHHBIX 000JI0Y€K aTOMOB MepBbIX 20 XUMHUYECKUX 3ieMeHToB Ilepuoanueckoit
cucremsl /.M. MeHnnaeneeBa
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XUMHUYECKHUX OJJIEMEHTOB TEPBBIX TPEX
23 MEPUOJIOB, KU, KaIbIUs (pajnyca aTOMOB, JIEKTPOOTPHUIIATEIIbHOCTH, METANTMYECKUX
' U HEMETAJUNIMYECKUX CBOMCTB) M HX COEIWHEHHM B COOTBETCTBUU C IMOJIOKEHHUEM
3neMeHTOB B [leproanyueckoil cucteMe U CTPOEHUEM UX aTOMOB
3 CtpoeHue BemecTBa
Xumuueckas CBS3b. KoBanienTHas (monsipHass W HETOJISIpHAsT) CBSI3b.
3.1 DJIEKTPOOTPUIIATEIBHOCTh XMMHYECKUX dJeMEHTOB. MoHHas cBsA3b. MeTamnueckas
CBSI3b
3. Tunel KpUCTAUNIMYECKUX PEHIETOK (aToMHas, MOHHAS, METaJUIMYecKas), 3aBUCHUMOCTh
' CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H
A BaxHelilne npeacTaBUTeNM HEOPraHMYECKUX BelecTB. HemeTamnsl U UX COEIMHEHHS.
Mertamibl U UX COETUHEHUS
41 Knaccupukanuss W HOMEHKJIATypa  HEOPraHWYECKHMX  COCAMHCHHIA:  OKCHJIOB

(conmeoOpa3syromue: OCHOBHBIC, KHCIOTHBIE, amM(pOTEpHBIE) W HECcoIeo0pa3ylolme;




OCHOBaHUH (MIEIOYM ¥ HEPACTBOPUMBIC OCHOBAHUSA); KHUCIOT (KHCIOPOJCOACPIKAIINE U

OECKUCIOPOAHBIE, OJHOOCHOBHBIE H MHOTOOCHOBHBIC); COJIEH (CPEAHHMX U KUCIIBIX )

dusnueckue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAUIOB: BOJIOPOJA, XJI0pa,

42 KHCIIOpO/1a, Cephl, a30Ta, pocdopa, yriepojaa, KpeMHHUS
Ouznyeckue U XMMHYECKHE CBOWCTBA MPOCTHIX BELIECCTB-METAJUIOB: JIUTHS, HATpUs,
4.3 KaJIisl, MarHusi U KajblUsi, aJIOMUHUS, Keje3a. DIEKTPOXUMUUYECKUN sl HAIPSKEHUM
METaJIJIOB
W ®usznueckue M XMMHUYECKHE CBOWMCTBA BOJOPOJHBIX COCAUHEHUW HEMETAJIOB:
' XJIOPOBOAOPOJIa, CEPOBOOPO]IA, AMMHAKA
A5 dusndeckue U XMMUYECKHE CBOMCTBA OKcHaA0B HeMeTauioB: cepsl (1V, VI), azora(ll, IV,
' V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(IV). [lonydeHrne OKCHI0B HEMETAILIOB
46 Xumnueckue cpoiictBa okcuaoB: mertauioB |A-IIA rpynn, munka, meau(ll) u xenesa(ll,
' I11). TToryueHre OKCUIOB METAILIIOB
XUMUYECKUE CBOIICTBA OCHOBaHUN U aM(OTEpHBIX THAPOKCHAOB (Ha MpUMepe
4.7 TUPOKCUIOB QJIIOMMHMS, >Kene3a, LMHKa). llomyueHue ocHoBaHuMi M aM(OTEpHBIX
THUAPOKCHIOB
OO0mue XUMHUYECKHME CBOMCTBA KHUCIOT:  XJIOPOBOJOPOJHOM, CEpOBOIOPOAHOM,
48 CEPHHCTOM, CEpHOH, a30THOW, ¢ocPopHO, KpeMHHEBOW, yroipHOW. OcoObie
' XMMHYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEpHOM M a30THOM Kkuciot. [lomydyenue
KHUCJIOT
4.9 OO6mue xuMHYeCKre CBOMCTBa cpenHux coieil. [lonydenue coneit
410 [Tomyuenue, coOupanue, pacrio3HaBaHHe BOJOPOAA, KUCIOPOAa, aMMHAaKa, YIIIEKUCIOro
' rasa B JJabopaTopuu
411 [Tonyuyenrne ammuaka, CepHOM M a30THOM KHUCIIOT B MPOMBINIIEHHOCTH. OO011Me crnocoosl
' MOJIYYEHHUS] METAJIIOB
412 ['eneTndeckasi CBA3b MEXAY KJIaCCAMH HEOPTAHUYECKUX COECUHEHUN
5 XUMHUYECKUE PEeAKIIUU
Knaccudukanus XuMHUECKUX pEaKUid MO Pa3IMYHbIM MPU3HAKAM: [0 YUCIY U COCTaBY
5.1 YYaCTBYIOIINX B PEAKIIUU BEIIECTB, MO TEIJIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEH
OKHUCIIEHUSI XUMUYECKUX 3JIEMEHTOB
5 5 TemoBoit 3(dekT XuUMUUECKOW pEeakIi, TEPMOXHUMHUYECKHE ypaBHEHUS. OK30- U
' SHAOTEPMUYECKHE peaKU. TepMOXUMUYECKUE YPaBHEHUS
OKHMCIUTENbHOBOCCTAHOBUTENbHBIE  peakuuu. OKHUCIUTENIM U BOCCTAHOBHUTEIH.
5.3 [Ipomeccol OKHCJICHUS u BOCCTaHOBJICHHUS. DNEeKTPOHHBIN Oayranc
OKUCITUTEILHOBOCCTAHOBUTEIILHON PeaKuu
54 Teopust >neKTponUTHYECKOW nuccouuanud. KaTHOHBI, AHUOHBL. DJEKTPOJIUTHL U
' HeRIeKTPouThl. CUiIbHBIE U cllabble 371eKTPoNuThl. CTeneHb AUCCOIUAINH
55 Peakiun nonHoro oOMeHa. Y CloBUs MPOTEKAHUS PEaKIUi MOHHOTO OOMEHA, IMOJHBIC U




COKpaIIEHHbIE HOHHBIE YPaBHEHHUSI peakLnuit

6 XuMHS ¥ OKpYXKaromias cpeaa
BemiectBa 1 MaTepuansl B IOBCEAHEBHON KM3HH YelloBeKa. bezonacHoe MCnoab30BaHUE
6.1 BEIIECTB W XUMHUYECKUX peakiuii B jabopatopun u OwiTy. IlepBas momomp npu
XUMHYECKHX 0’KOTaxX M OTPaBICHUSIX
XUMUYECKOE 3arpsi3HEHHE OKpYXarolied cpeapl (KUCIOTHBIE JOXKAU, 3arps3HEHUe
6.2 MOYBBI, BO3JlyXa U BOJOEMOB), CIIOCOOBI ero mpeaoTBpauienus lpeaensHas gomycrumas
' koHneHTpanus BemecTB ([IJK). Pomb XUMUM B pEIICHHH 3KOJIOTUYECKUX MPOOIIEM.
Ycunenne napHUKOBOro 3QdeKra, pa3pyleHue 030HOBOTO €0
[Ipumenenue cepsl, a3zota, docdopa, yriepona, KpeMHHUS] U MX COCIUHEHHUH B OBITY,
6.3 MeIUIUHE, TPOMBIIIICHHOCTH U CEITbCKOM X03stiicTBe. [IprMeHeHre MeTauioB U CIIJIaBOB
' (ctanb, 4yyryH, AIOPATIOMUHUNA, OpOH3a) B OBITY U MPOMBIIIJICHHOCTH MX COCTUHEHHI.
[TonATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOPPO3UHU
6.4 [IpupoaHble UCTOYHUKHU YTIIEBOAOPOIOB (YTroib, MPUPOIHBINA Ta3, HEPTH), TPOAYKTHI HX
' nepepaboTku (OeH3UH), X POJb B OBITY M POMBIIIEHHOCTH
[lepBoHauanbHBIe MOHATHS OO0 OPraHMYECKHX BEIECTBAX KaK O COEAMHEHHUSX YIIepona
65 (MeraH, JTaH, STWJICH, AlETHJICH, JTAaHOJ, TIMIEPUH, YKCycHas Kuciota). [lonstue o
' OMONIOTMYECKH BA)KHBIX BEIIECTBAX: JKUpaX, OelKax, YrieBOoAaX — U UX POJIH B KHU3HU
YeJIoBeKa
7 Pacuérnr:
7.1 1o ¢opMyaaM XMMUYECKHX COEAMHEHHH
7.2 Macchl (MaccoBOi) TOM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM YPAaBHEHUSIM
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