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1.Conepxxanue y4eOHOr0 mpeamera.
Conep:xanue o0yueHus B 8 kiacce.

IlepBoHayajbHBIE XMMHYECKHE TOHATHS.

[Tpeamer xumun. Poiab XumMuM B KU3HM uyesloBeKa. XUMUS B cUcTeMe HayK. Tena M BellecTsa.
®usnyeckue CBOICTBa BelleCTB. ArperaTHoe cocTosHue BemiecTB. [loHsiTHE 0 Meromax
NO3HaHUA B XuMHUH. Yuctele BemectBa U cMecH. CriocoObl pa3feseHus CMecen.

ATOMBI U MOJEKYJbl. XUMHUUYECKUE 31€MEHTbl. CUMBOJIBI XMMHUYECKUX JIeMEHTOB. IIpocTsie n
CJIO’KHBIE BEIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass (opmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BemecTB. OTHocuTenbHas aroMHas Macca. OTHOcHUTeNbHas MOJEKYJspHas Macca.
MaccoBast 1011 XUMHUYECKOI'0 DJIEMEHTA B COEAMHEHUH.

KonnyectBo BemectBa. Monbs. MonspHast mMacca. B3auMocBsi3b KoJM4ecTBa, MacChl M 4ucliia
CTPYKTYPHBIX eIMHUII BelecTBa. Pacyérel mo opMynamMm XUMHUECKUX COCAMHEHUI.
dusnueckue U XMMUYECKHE sIBIICHU. XUMUYecKas peakius U e€ Npu3Haku. 3aKOH COXPAaHEHUs
Macchl BelEeCTB. XUMHUUECKUe ypaBHeHus. Kitaccudukanus XuMHUecKuX peakuuil (CoeinHeH s,
pa3lioKeHUs1, 3aMEILICHUs, 0OOMEHA).

Xumuveckuil 9Kcnepumenm: 3HAKOMCTBO C XUMHUYECKOW IOCYIOM, IpaBUiIaMu pabOThl B
nabopatopun W npuéMaMHu OOpaIIeHUs C JIA0OPaTOPHBIM O0OPYAOBaHWEM, H3y4YCHHUE U
onucaHue pU3MUECKUX CBOMCTB 00pa3Ll0OB HEOPraHMUECKUX BELIECTB, HAOIOAeHUE (PU3HMUECKUX
(nnaBieHHE BOCKA, TasHUE JIbJla, paCTUpPaHUE caxapa B CTYIKE, KUIIEHWE U KOHJEHCALUs BOJbI)
U XUMHUYECKUX (TOpeHHe CBeuH, NMPOKATMBAHME MEIHOW IPOBOJIOKH, B3aUMOJEHCTBUE Mena C
KHUCJIOTOMN) sIBJICHUM, HAOJIO/IEHNE M ONMCAHUE MPU3HAKOB MPOTEKAHUS XMUMHMUYECKUX peaKlui
(pa3noxeHue caxapa, B3aMMOJACHUCTBUE CEPHOM KHCIOTHI € XJOPHIOM Oapusi, pa3ioKeHue
ruapokcuaa Meau (II) nmpu HarpeBanuu, B3auMoJielcTBUE Keje3a ¢ pactBopoM cosu mMeau (II),
u3ydeHre crnocoOoB pa3zeNeHust cMecel (C MOMOIIbI0 MarHuTa, (GUJIbTPOBaHKE, BbIIApUBAHUE,
TUCTUJUISIIMS, XpomaTtorpadus), TPOBEICHUE OYHCTKHA IOBAPEHHOW COIM, HAOMIOIeHUE U
ONMCAHHUE PE3YJIBTATOB IPOBEIEHUS OIbITA, WLIIOCTPUPYIOIIEIO 3aKOH COXPAHEHMsI Macchl,
CO3/1aHHE MOJIETIEN MOJIEKYJI (IIapOCTEPKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB.

Boznyx - cmecp rasoB. CocrtaB Bo3ngyxa. Kuciaopon - 37€MEHT M NpPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakluyi TOPEHHUs).
Oxcunpl. Ilpumenenune kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabopaTopuu U
npoMblnuieHHOCTH. KpyroBopot kucnopona B mpupoge. O30H - auloTponHas MOAU(pUKAIuUs
KHCIIOpOJa.

TeroBoit  3ddexT XUMHUUECKONM peakluHM, TEpPMOXMMHUYECKHUE YpaBHEHHs, DJK30- U
DHAOTEPMUYECKUE peakUMU. TOmnMBO: yrosb M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIOs.

Bopmopon - snemeHT u mpocrtoe BemiecTBo. HaxoxkeHue BogopoJa B MpHpoje, Gu3ndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oay4yeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra3oB. PacuéTbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue CBOMCTBA BOAbl. Boma kak pactBoputens. PactBopbl. HacelmeHHble U
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanuss Heopranmueckux coenuHeHuid. Oxcuasl.  Kiaccudukanus — OKCHIOB:
cosieo0Opa3yroiure (OCHOBHBIE, KUCIOTHBIE, aM(pOTEpHBIE)

u HeconeoOpasyromue. Homenknarypa okcuzoB. @Dusnueckue M XHUMHUYECKHE CBOWMCTBA
okcua0B. [TomyueHue oKCuIoB.

OcnoBanus. Knaccudukanus ocHoBaHMi: IIENOYM W HEPAaCTBOPHUMBIE  OCHOBAHMAL.
Homenknarypa ocHoBanuil. dusznueckne W XHMHYECKHE CBOMCTBa OcHOBaHuil. [lomydyenue
OCHOBaHUM.



Kucnotel. Knaccudukamus kucnor. Homenknarypa kucinor. dusmueckne W XUMUYECKUE
cBoiicTBa kuciot. Psg akruBnoctu metamuioB H.H. bekerosa. [Tonyyenue kucior.

Conu. Homenknarypa coneil. @usnueckne u XumMuueckue cBoictsa coiel. [loaydenue conei.
['enernueckas cBsI3b MEKY KJIaCCAMU HEOPTAHUYECKUX COCTMHEHUH.

Xumuyeckuil skcnepumenm: Ka4yeCTBEHHOE OIPEACIICHUE COJIEpKaHUsl KUCIOpOAa B BO3IyXe,
noyiydeHue, coOupaHue, paclio3HaBaHUE W M3YUYCHHE CBOWMCTB KHCIIOPOJa, HAOJI0IeHHE
B3aUMOJICHCTBUS BEILIECTB C KUCIOPOAOM M YCJIOBHUS BOSHUKHOBEHHS M MPEKpPAILICHUS] TOPEHUS
(mokapa), O3HaKOMJIEHHE C OOpa3llaMHd OKCHIOB W OIKMCAaHHUE WX CBOWCTB, IOJYYCHHE,
coOupaHue, pacrlo3HaBaHWE U M3YUYEHHE CBOMCTB BOJopoAa (ropeHue), B3auMOCIHCTBUE
Bozopoaa ¢ okcuaoM Menu (II) (BO3MOKHO HCIIOJIB30BaHHWE BHACOMATEpPHAIOB), HAOIIOEHUE
00pa3I10B BEIIECTB KOJIMYECTBOM | MOJIIb, HCCIIEIOBAHIUE OCOOCHHOCTEH PACTBOPEHHUS BEILIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C OMPEACIEHHOM MacCOBOHM J0Jiei
PacTBOPEHHOTO BEIIECTBA, B3aWMOJICHCTBUE BOJABI C MeETaUIaMd (HAaTpUEM M KaJbLIUEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHJJICOMATEPHATIOB), HCCIECIOBAaHUE OOpa3lloB HEOPraHWYECKHUX
BEIICCTB Pa3JIMYHBIX KJIACCOB, HAOIIOJCHUE HM3MEHCHHSI OKPACKH HWHJIUKATOPOB B PacTBOPAX
KHCTIOT U IIeNloueH, n3yueHue B3aumoeiicteus okcuaa menu (I1) ¢ pactBopom cepHOii KUCTOTHI,
KHCIIOT C MeTaJJIlaMH, pPEaKUUWd HEWTpalau3aluy, IOJy4eHHE HEpPaCTBOPUMBIX OCHOBAHUU,
BBITECHEHHE OJHOT0 METaJia APYTUM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1a4
1o TeMe «BaxxkHelre Kiacchl HEOPraHMYECKUX COSTUHEHUN».

Iepuonuveckuii 3akon u Ilepuoguveckass cucrema xumMmu4yeckux -3jementos JI.H.
MenpnesieeBa. Ctpoenune aToMoB. XUMHYeCKasi CBSA3b. OKHMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peaKkumu.

[lepBble MOMBITKM KiIacCU(PUKAMM XUMHUYECKUX 3JIeMEHTOB. lloHATHE O rpymnmax CXOIHBIX
9JIEMEHTOB (ILEJNOYHbIE M LIEJIOYHO3EMENbHbIE METaJlIbl, TaJOI€Hbl, WHEPTHBIE TIa3bl).
DJeMEeHTHI, KOTOpbIe 00pa3yIoT aM(OoTepHBIE OKCHIBI 1 THAPOKCHU/IBI.

ITepuognueckuii 3akoH. Ilepnonnueckas cucrema xumudeckux sieMeHToB [I.J. Menneneesa.
Koporkonepuoanass u anuHHomepuonHas @opmbl Ilepuonnyeckoil CHUCTEMbBl XUMHYECKHX
anemenToB [I.W. Menneneesa. Ilepuonst u rpynnsl. @U3nyecKuii CMBICI MOPSAAKOBOTO HOMEpA,
HOMEPOB IIEpUOJa U TPYIIIbI AIEMEHTA.

Crpoenne atomoB. CoctaB atoMHbIX snep. M3otombl. Onektponsl. CTpoeHHE 3JIEKTPOHHBIX
obosouek aroMoB TepBbiXx 20 xumuueckux siemeHToB llepuommueckoit cucremsr J[.U.
MenneneeBa. XapakTepucTUKa XMMUYECKOIO 3JIEMEHTA 10 €ro MoJIoKeHUI0 B Ilepuoanyeckon
cucreme JI.1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUS pPaguyca aTOMOB XHMHYECKHX 3JIEMEHTOB, METAJUIMYECKHX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOJIAM.

3nauenue [lepmonnyeckoro 3akoHa u Ilepuoanueckoil cMCTEMbl XMMHUYECKUX JIEMEHTOB IS
pa3BuTusA Hayku U npaktuku. J[.M. Mennenees - y4€HbI U IpakIaHUH.

Xumnueckas cBsi3b. KoBaneHTHast (MoJisipHas U HEMOJSIPHAs) CBsI3b. DJIEKTPOOTPHUIATEIBHOCTD
XUMUYECKHX AIeMEHTOB. VIOHHas CBA3b.

Crenenp oxucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. IIponeccsl okucieHus u
BOCCTaHOBJIEHUSA. OKUCINTEIN U BOCCTAHOBUTEIH.

Xumuyeckuil dKcnepumenm: W3ydyeHHE OOpa3lOB BEIIECTB METANIOB M HEMETAIJIOB,
B3aUMOJICVCTBUE THJIPOKCUIA IIMHKA C PACTBOPAMHU KHCIIOT WM IIEJIOYEH, MPOBEIECHNUE ONBITOB,
WITIOCTPUPYIOIIUX HPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEakIil (ropeHune, peakuuu
pa3I0kKEeHUs], COeTMHEHN ).

MexnpeameTrHbie CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBA3E€H NMPHU M3YYEHHHM XMMHH B 8 KJIACCE OCYILECTBIISIETCS YEPE3
UCIIOJIb30BaHNE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATUN, TaK U TMOHATUH, SBISIOUIMXCS
CUCTEMHBIMU I OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1e ecTecTBEHHO-HAy4YHbIC MOHATHS: HAaydHbId (DakT, IMIoTe3a, TEOPHs, 3aKOH, AHAIU3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIIOJEHHE, HKCIEPUMEHT, MOJCINPOBAHHE,
U3MEpPEHHUE, MOJIEIIb, SIBIICHHUE.



®usuka: Marepus, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUA, H30TOIIbL,
pPaInOaKTUBHOCTh, MOJIEKYJa, SJCKTPUYECKUH 3apsiji, BEHIECTBO, Tel0o, O00BEM, arperatHoe
COCTOSTHUE BEIIIECTBA, Ta3, ((U3N4ecKre BEeTUIUHbI, UHHUIIBI U3MEPEHHsI, KOCMOC,

TuIaHeThl, 3BE37161, CoHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpAIbl, TOPHBIC TOPOABI, MOJIE3HBIE HCKOIACMBbIC,
TOIJINBO, BOAHBIE PECYPCHIL.

Conep:xanue o0yueHus B 9 kiacce.

BeurecTBo M XMMHYECKas peaKkuusl.

[lepuonnueckuii 3akoH. [lepuonuueckas cuctema xumudeckux siaeMeHtoB .M. Menneneena.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX
TPEX MEPHOJIOB, KAJINS, KAIBIUSA U UX COCTUHEHUN B COOTBETCTBUU C TOJOKEHHUEM DJIEMEHTOB B
[leproanueckoil cucTeMe U CTPOCHUEM UX aTOMOB.

CrtpoeHue BelecTBa: BUAbl XUMUYECKON CBS3U. THIIBI KPUCTAIIIMYCCKUX PEMIETOK, 3aBUCUMOCTD
CBOMCTB BEIIIECTBA OT TUIA KPUCTAJUIMUECCKOM PEIIETKH U BUIa XUMHUYECKOM CBS3H.
Krnaccudukanus 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XMMHUYCCKUE CBOWMCTBA BEIIECTB,
OTHOCSIIIUXCSA K PAa3IMYHBIM KJIAacCaM HEOPraHMYeCKHX COCAUHEHWH, TEHETHYecKas CBS3b
HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYECKHX peakUuid M0 pPa3lWyHbIM MpU3HAKaM (10 YHCIYy M COCTaBy
YUaCTBYIONIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(QekTy, Mo H3MEHEHHIO CTEIeHeU
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa). DK30- U
SHIOTEPMUYECKHUE PEAKIINH, TEPMOXUMUYCCKIE YPAaBHEHUSI.

[TonsiTHe O CcKOpOCTHM XUMHYeCKOW peakuuu. [loHsaTHE 00 O0OpaTMMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [loHsTHe O TOMOTeHHBIX M TETEPOTreHHbIX peakiusax. [lonstue o
karanuze. IloHsATHE O XUMHUYECKOM paBHOBecHH. @DaKTOpHI, BIMAIONIME HAa CKOPOCTh
XUMHYECKON PEaKIIUU 1 TOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS.
OKHCTUTENbHO-BOCCTAHOBUTENBHBIE ~ PEaKIMM,  OJJEKTPOHHBIM  OalaHC  OKUCIHTEIhHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YPaBHEHUU OKHCIHTEIBHO-BOCCTAHOBUTEIHHBIX
peaxIuii ¢ UCIONIb30BaHUEM METO/1a DIEKTPOHHOTO OanaHca.

Teopust ANEKTPOJIUTUYECKOW JUCCOLMALMU. ODIJEKTPOJIUTBI M HEdIEKTPOIUTHl. KaTnonsl,
aHUOHBI. MexaHu3M JIMCCOLMALIMU BEIIECTB C Pa3JIUYHbIMHA BUAAMHU

xuMu4eckou cBs3u. Crernenp nuccoruanui. CUIbHBIE U CITa0bIe SJIEKTPOJIUTHI.

Peakuuu wmoHHOTO OOMEHa. YCIOBUS MPOTEKaHHUS peakluidi HOHHOrO OOMEHa, MOJIHBIE U
COKpallIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIOT, OCHOBaHHUI M COJe B CBETE
MPEJCTaBICHU 00 SIEKTPOIUTUYECKON Aucconuaiui. KadecTBeHHbIE peakIMi Ha HOHBI.
[TonsTHE O THIPONHN3E CONEN.

Xumuyeckuii  sKkcnepumenm: O3HAKOMJIEHHE C MOJEINSMHU  KPUCTAUNIMUECKUX  PELIETOK
HEOPTraHWYECKHX BEIIECTB - METAJUIOB M HeMeTa/uioB (TpaduTa M amMasa), CIOKHBIX BEIIECTB
(xJopuma HATpus), HCCIEAOBAaHHWE 3aBUCUMOCTH CKOPOCTH XHUMHYECKOH peakiuud OT
BO3JICUCTBUS Pa3IMUHBIX (PAaKTOPOB, UCCIEAOBAHUE DIECKTPOIPOBOTHOCTH PACTBOPOB BEIECTB,
mpoliecca  AUCCOLMAIIMM  KHUCJIOT, IIejdoued ¢ cosned  (BO3MOXKHO  HUCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), TIPOBEJICHHE OIBITOB, WUTIOCTPUPYIOMINX MPU3HAKA MPOTEKAHUS PEAKITUI
HOHHOTO oOOMeHa (oOpa3oBaHHMe oOcajKa, BbIIETICHHE Ta3a, 0Opa3oBaHHWE BObBI), OIBITOB,
WJUTFOCTPHUPYIONTUX MPUMEPHI OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TOpEHHE, PEeaKIun
pa3NoXKEeHUs, COEJAMHEHMs), pPACHO3HABAHME HEOPraHMYECKUX BEIIECTB C  I[OMOIIbIO
KaueCTBEHHBIX PEAKIINN HA MOHBI, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a71a4.

HemeTanabl 1 X COC¢IUHECHMUS.

OO0mas xapakTepucTuka ragoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CtpoeHue M (PU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB - TAJOTCHOB. XUMHUYECKUE
CBOIICTBa Ha mpuMepe Xjopa (B3aMMOAECUCTBHE C MeETallaMU, HEMETaJlJIaMM, IIEI0YaMH).
XnopoBogopoa. CossiHasg KUCI0Ta, XMMUYECKHUE CBOMCTBA, MOJIydyeHUEe, puMeHeHue. Jleiictere



XJIOpa U XJIOPOBOJOPO/Ia Ha OPraHU3M uesioBeKa. BaxkHeline XJIOpUAbI U MX HAaXOXJIECHUE B
IpUpPOE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpymmbel.  OcoOEHHOCTH  CTpPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (QU3MUECKHe CBOICTBA HPOCTHIX BEIIECTB -
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUYECKUE CBOWCTBA
cepel. CepoBoZOpOA, CTpoeHue, (U3MYeCKHe M XMMUYecKHe cBoMCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHEe U XUMHUYECKHE CBOICTBA
(oOme kak IpeNCcTaBUTENs Kilacca KUCJIOT M creuuduyeckue). XHUMHUYECKUE pPEeakluy,
JeKallue B OCHOBE MIPOMBIIIICHHOTO croco0a IMOJydyeHHsl CepHOW KuciIoThl. [IpuMeneHue
cepHOi KucinoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyibdaT-uoH. Haxoxnenue
ceppl M €€ CcOoequHEHHUH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYXKAIOWIEH Cpeabl
COEJMHEHUSIMHU Ccepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO01ast xapakTepucTHKa 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHs aTOMOB, XapaKTEepHbIE
CTETICHU OKHCIICHHA. A30T, paclpoCcTpaHeHHe B IpUpoae, (Hu3ndeckre U XMMUYECKHE CBOIMCTBA.
Kpyrosoport azota B mpupoje. AMMHAK, ero (u3n4eckue 1 XUMUYECKHe CBOUCTBA, MTOJyYeHHE U
npuMeHeHue. Coiau aMMOHHUS, HMX (HU3MYECKHE M XHMMUYECKHE CBOWCTBA, NPUMEHEHHE.
KauecTBeHHast peakuys Ha MOHbI aMMOHUS. A30THas KHCIOTa, €€ IMolydeHue, pu3nyecKkue u
XUMHUYECKHe CBOHCTBa (00IIME Kak HpeJCTaBUTENs Kilacca KHUCIOT U crenupuyeckue).
Hcnonp30oBaHWe HUTPATOB U COJEH aMMOHMS B KadeCTBE MMHEPAIbHBIX YAOOPEHUH.
XUMHUECKOE 3arps3HEHUE OKPY)KAIOLIEH Cpelbl COeAMHEHUSIMHM a30Ta (KHCIOTHBIE J0X[IH,
3arps3HEHUE BO3/1yXa, MOUYBHI M BOJ0éMOB). Docdop, amorpornHbie Moaudukanuu docdopa,
buznueckue u xummuueckue cpoiictsa. Okcun pocdopa (V) u dhocdhopnas kucnora, pusudeckue
U XUMHYECKHE CBOICTBa, mosydeHue. Mcmonp3oBanue QocdaroB B KauecTBE MHUHEPATBHBIX
ynoOpeHuil.

OO6mass xapakrepuctuka 3i1eMeHTOB [VA-rpynnbel. OCOOEHHOCTM CTPOECHHS aTOMOB,
XapaKTepHbIe CTENEHU OKUCICHMs. YTJIEepo[, allJIOTPOIHbIE MOIU(UKALINK, PACIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XuMUIecKrue cBoicTBa. Ancopouus. KpyroBopot yriepoaa B mpupoje.
Oxcuapl yraepona, Ux GpU3NUecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOoOJIeMbl, CBSI3aHHbIE ¢ OKkcuaoM yriepona (I1V),
TUIOTe3a I100aJbHOr0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIH APQeKT. YronbHas KUCIOTa U €€
coiu, UX (PU3MYECKHMEe M XHMMHUYECKHE CBOMCTBA, IMOJIydeHHE U TNpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-wMoHBL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
MPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TepBoHayanbHbIe MOHATHS 00 OPraHUYECKHX BEIECTBAX KAaK O COCAMHEHUSX yrieponaa (MeTaH,
3TaH, STWJIEH, aleTWIEH, JTaHoJ, TIJMIEpPUH, YKCycHas Kuciorta). IlpuponHble HCTOYHMKHU
YTJI€BOAOPOAOB (Yrojib, MPUPOAHBIN ra3, HePTh), IPOAYKTHI UX MepepaboTKu (O€H3UH), UX POJIb
B OBITY U NPOMBILUIEHHOCTH. [loHSATHE O OHMONOrMYecKr BaKHBIX BEIIECTBAX: JKHUpax, Oenkax,
yIJIeBOAAX - M MX POJM B JKU3HM 4YeJoBeKa. MaTepualbHOE €IMHCTBO OPraHMYECKUX W
HEOPraHMYECKUX COEAMHEHUH.

KpemHuuii, ero ¢usndeckue u XUMHYECKHUE CBOWCTBA, MOIydYeHUEe M npuMeHeHue. CoearnHeHus
KpeMHus B npupoje. OOure npeacrapineHus o6 okcuae kpemMuus(1\V) u kpeMHHEBON KHCTIOTE.
Cunmkatel, WX MHCIOJIb30BaHME B OBITY, MEIUIMHE, NPOMBIIICHHOCTH. Baxneimume
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsr
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIbHBIX MAaTEPHAJIOB B TOBCEHEBHOM JKU3HU.

Xumuueckuul 3Kcnepumenm: U3ydeHue oOpas3l0OB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJITHOMN
KHCJIOTHI, IPOBEJICHNE KAUeCTBEHHBIX PEAKLMH Ha XJIOPUA-UOHBI U HaOII0/IeHHE MPU3HAKOB UX
MPOTEKaHHUs, ONBITHI, OTpa)karolue (PU3NUYEeCKHe M XUMHUYECKHE CBOWCTBAa TajOreHOB U HX
COEMHEHUN (BO3MOXKHO HCIIOJNb30BaHUE BHEOMATEpPHANOB), O3HAKOMIIEHHE C OOpa3laMu
XJIOPUJIOB (TaJIOTEHUJIOB), O3HAKOMJIEHHE ¢ o0pa3laMu cepbl U €€ COeTMHEHUSIMU (BO3MOXKHO
UCTOJIb30BaHUE BHJICOMATepHallOB), HaONIoeHUWEe TMpolecca OOyrIMBaHUS caxapa o[
JICUCTBMEM  KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, M3Y4€HHUE XHUMHUYECKHUX CBOWCTB
pa30aBIeHHON CepHOW KHCIOTHI, NMPOBEJCHHE KAUECTBEHHOW peakiuu Ha Cyib(par-uoH |
HaOJroIeHue Tpu3HaKa e€ NMpOTEeKaHUs, O3HAKOMIIEHHE ¢ (PU3MYECKMMM CBOICTBaMHU a30Ta,
dochopa M ux coenuHeHHH (BO3MOXKHO HCIIONB30BAaHHE BHUAECOMATEPUATIOB), OOpazlaMu



a30THBIX U (ochOpHBIX YAOOpEHMIA, MOJydeHHE, COOMpaHMe, PACIO3HABaHUE M H3Y4YEHUE
CBOHMCTB aMMHaKa, NMPOBEACHHE KAaUYeCTBEHHBIX pEakIWii Ha MOH aMMOHHUS U (ocdar-moH u
U3y4YeHUE IPU3HAKOB UX IPOTEKAHMS, B3AUMOICHCTBAE KOHLIEHTPUPOBAHHON a30THON KHMCIIOTBI
¢ MeJbI0 (BO3MOKHO MCIOJIb30BAaHHUE BHUACOMATEPHAIIOB), H3yYeHHE MOJAETICH KPUCTAIITMYECKUX
pemérok anmasa, rpadura, QymiepeHa, 03HAKOMIIEHUE C MPOIIECCOM afCOPOIMH PacTBOPEHHBIX
BEILIECTB AKTHBHPOBAaHHBIM YIJEM M YCTPOMCTBOM NpPOTHBOrasza, IIOJNy4eHHE, COOMpaHHE,
pacrio3HaBaHME U U3YYEHHUE CBOMCTB YIJIEKUCIIOTO T'a3a, MPOBEJICHNE KaUeCTBEHHBIX PEaKIfii Ha
KapOOHaT W CHJIMKAaT-MOHBI M W3y4YCHHE IPU3HAKOB HUX INPOTEKAHMS, O3HAKOMIICHHE C
IOPOAYKIMEH CHIMKATHOW MPOMBIIIJICHHOCTH, pPEIICHHE SKCIEPUMEHTANbHBIX 3a7ad M0 TeMe
«BaxHelmme HeMeTauTbl U UX COCTMHEHHS.

MeTajibl M UX COeTUHEHUS.

OO0mias xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB - META/VIOB HA OCHOBAHHUM UX IOJIOKEHUS B
[lepuoauueckoit cucreme xumuyeckux syemeHToB J[.M. MeHneneeBa U CTpOEHHUS aTOMOB.
Crpoenue MmeramioB. Mertaminyeckas CBsI3b M METANIMYECKasl KPUCTALUIMYECKAs peHIETKa.
DJIEKTPOXUMUYECKUN pAJl HAOpsOKeHUM MeTamoB. Du3nueckue M XUMHUYECKHE CBOMCTBA
MeTaisioB. O0muMe crnocoObl moyydeHus MeTaioB. [IoHsATHE O KOPPO3UK METAIIJIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTanb, YYryH, AIOPATIOMHHHHA, OpoH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[I{erounble MeTayuibl: MonokeHue B Ilepuogudeckonl cucremMe XUMUYECKHX dieMeHToB J[.M.
MenneneeBa, CTpOCHHUE HX aTOMOB, HaXxOXxJeHHWE B mpupoje. PU3MUEeCKUe U XUMHUYECKHUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIBI U THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJJIOB U UX COCTMHECHUH.

[IlenoyHo3emMenpHBIE METAIBI MAarHUM W KajbLWil: mosiokeHue B llepmoamdeckor cucreme
xumudeckux siaeMmeHToB .M. MeHnneneeBa, CTpoeHHE HMX aTOMOB, HaXOXKJECHHE B MPHUPOJE.
®dusnyeckue U XMMUYECKUE CBOMCTBA MarHus W Kajblusd. BakHeline coeIUMHEHMS KalbIus
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHSI.

Amomunuii: nonoxenue B Ilepuoguueckoil cucreme xumuueckux saemeHto  J.U.
MenneneeBa, CTpOEHHUE aTOMa, HaxoXAeHUE B npuponae. Ouznueckne 1 XMMHUYECKHE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA M THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepuogmveckoil cucreme xuMuyeckux snemento JI.M.

MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3N4ecKne U XMMHYECKHUE CBOMCTBA
xkene3a. Okeusl, TUIApOKCHAbI U conu comu >kenes3a (II) u sxenesa (III), ux cocras, cBoiicTBa u
MOJTy4YEHHE.
Xumuueckuil sxcnepumenm: O3HAKOMIIEHUE ¢ 00pa3llaMyi METAJIOB U CIIAaBOB, UX (PU3MUECKUMHU
CBOMCTBaMM, U3Y4YEHUE pE3yJbTaTOB KOPPO3UHU METAIOB (BO3MOKXHO HCIOJIb30BAaHUE
BUJICOMATEPHANIOB), OCOOEHHOCTEH B3aMMOICHCTBUS OKCHUIA KalblMsl M HATpUs C BOAOH
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), KCCIEIOBAHUE CBOWCTB KECTKOW BOJIBI,
mpolecca TOPEeHHs >Kele3a B KHUCIOpoAe (BO3MOXHO HCIONb30BaHHE BHAEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEAKIIMA HAa MOHBI (MArHus, KaJblKs, aTFOMUHUS, IUHKA,
xkene3a (II) u xeneza (III), menu (II), HaOmrogeHME W OMUCaHHE MPOIECCOB OKPAIIMBAHUS
MJIaMEHW WOHAMM HATPHs, KaJus W KaibIUs (BO3MOXKHO HCIOJB30BAHHE BUICOMATEPHAIIOB),
uccienoBanre aM()OTEpHBIX CBONCTB THAPOKCUIA aTIOMUHUS U THIPOKCHUIA IIHMHKA, PEIICHUE
AKCIEPUMEHTAIBHBIX 337a4 MO TeMe «BakHeNme MeTalIbl U UX COCTMHEHUS.

XuMus M OKpyKamoLas cpeaa.

BemectBa u Martepuansl B NOBCEJHEBHOM MHW3HU uelOBeKa. be3onacHoe HCIOIb30BaHUE
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momomis Npu XHMHYECKHUX OXOrax u
OTpaBJICHUSIX.

XUMHYEeCKOe 3arpsi3HEHHE OKpYyXarolled cpeabl (TMpeelibHas OOMyCTUMAas KOHIEHTpalus
BemecTB (nanee - [1IJIK). Poib xumuun B perieHnu SK0I0rn4eckux mpooiem.

Xumuueckuul sKcnepumenm: W3ydeHUE OOpa3LOB MaTepuanoB (CTEKJIO, CIUIaBbl METAJIOB,
MIOJIMMEPHBIE MaTEPUAJIbI).

MexknpeaMeTHbIE CBS3H.



Peanuzanus MexnpeIMEeTHBIX CBSI3€M MpU M3YyYEHUU XMUMHH B 9 Kilacce OCYLIECTBISIETCS Yepe3
UCIIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U TMOHSATUH, SBISIOUINXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE IMOHSATHS: HAy4yHBIM (akT, TUIIOTE3a, 3aKOH, TEOPHs, aHaJM3,
CUHTE3, KIacCHU(UKaIuUs, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJCIUPOBaHNUE,
U3MepeHue, MOJIETb, SIBICHNE, TApPHUKOBBIN 3()PeKT, TEXHOIOT s, MaTepHAaIbI.

®dusuka: MaTepusi, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUA, HU30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DSJIEKTPUYECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pelETKa, CIUIaBbl, (U3MYEeCKHe BEIMYMHBI,
€MHUIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IMJIAHETHI, 3BE3/1b1, COHILE.

buonorust: ¢orocunres, npixanue, Ouocdepa, HSKOCHUCTEMa, MUHEPAIbHBIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, runpochepa, MUHEpaNbl, TOPHBIE MOPOJBI, IMOJIE3HBIE HCKOMaeMble,
TOIUIMBO, BOJIHBIE PECYPCHI.

2.I1nannpyemsle pe3yJibTaThl 0CBOCHHMS Y4eOHOI0 NpeaMeTa.
JIM4HOCTHBIE pe3y/IbTaThl

JIMuHOCTHBIE PE3yNbTaThl OCBOSHHS IPOrPAMMbl OCHOBHOT'O 00ILIero 00pa30BaHUsl JOCTUTAIOTCS
B X071¢ 0OyUeHHsI XUMHH B €IMHCTBE YI€OHON M BOCIIUTATEIBHOM NESITEILHOCTH B COOTBETCTBUU
C TPaJULUUOHHBIMM POCCHUMCKMMHM  COLMOKYJIBTYPHBIMH U  JyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMH, MPHHATHIMA B OOIIECTBE IMpaBHJIAMH M HOPMAaMH TOBEACHHUS U CIIOCOOCTBYIOT
npoleccaM caMOIO3HaHUsL, CAMOPA3BUTHS U COLMATTU3ALUH 00YUYaIOIIUXCSl.

JInuHOCTHBIE PE3yIbTaThl OTPAXKAIOT TOTOBHOCTh O0YYarOIIMXCSl PYKOBOACTBOBATHCS CUCTEMOM
MIO3UTUBHBIX LICHHOCTHBIX OPUEHTALUMN M PaCIIUPEHHE OIbITA AEATEIbHOCTU Ha €€ OCHOBE, B
TOM 4YHCJIE B YaCTH:

1) aTPUOTUYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIECHHMS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY M HAy4YHOMY
HACJIe/INI0, TIOHMMaHMs 3HA4YeHUs XMMHUYECKOHM HAayKH B JKH3HHM COBPEMEHHOro OOIIecTBa,
CIOCOOHOCTH BJIJIETh IOCTOBEPHOU MH(OpMaruen

O TMEpEeNOBbIX JOCTHIKEHMAX M OTKPBITMSAX MHPOBOM UM OTEUECTBEHHOW  XUMWH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) IPAKIAHCKOTO0 BOCIIMTAHUS:

IIPEACTABIICHNS O COLMAIbHBIX HOPMAax U IIPaBUJIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE,
KOMMYHHKaTUBHON KOMIIETEHTHOCTH B OOILECTBEHHO IIOJE3HOHM, y4eOHO-HCCIIe0BATENbCKOM,
TBOPUYECKON M JApPYruxX BHAAX JAESITEIbHOCTH, TOTOBHOCTHM K pa3HOOOpa3HOW COBMECTHOM
JIeSITeIbHOCTH TIPU BBIMOJIHEHUM Y4E€OHBIX, MMO3HABATEIbHBIX 33734, BHIOJHEHUH XUMHUYECKUX
HKCIEPUMEHTOB, CO3JIaHUM Y4YE€OHBIX TIPOEKTOB, CTPEMJICHHS K B3aWMOINOHHMAHUIO U
B3aMMOIIOMOIIM B TIpolecce 3TONH y4yeOHOM JeATeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHUE W TOCTYIIKM CBOMX TOBAapUIIEH C MO3ULMU HPABCTBEHHBIX M INPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCIIEACTBUH MIOCTYIIKOB;

3) LICHHOCTU HAYYHOT'O ITO3HAHMUSL:

MHUPOBO33PEHUYECKHUX IIPEICTABICHUN O BEILECTBE U XUMHUYECKOU PEAKLUU, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABIIAIOIIMX OCHOBY I MIOHMMAHUS CYIIHOCTH
HAY4YHOH KapTHUHBI MUpA, MPEACTaBIEHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJIBL,
B3aUMOCBS35IX UEJIOBEKa C NPUPOJHOM Cpefol, O poJM XHMHH B IIO3HAHUU ITHX
3aKOHOMEPHOCTEH;

MIO3HABATENIBHBIX MOTHMBOB, HANpPABJICHHBIX Ha IIOJy4EHHE HOBBIX 3HAHMM IO XUMUH,
HEOOXOIUMBIX JUIs 00BSICHEHUS Ha0JII0JaeMbIX IIPOIIECCOB U SIBJICHUH;

[IO3HABATEIbHOM, MH(MOPMALIMOHHONM M YNTATEIbCKOW KYJIbTYpbl, B TOM 4YHCIE HaBBIKOB
CaMOCTOSITENIbHONW paboThl C y4eOHBIMH TEKCTaMHM, CIPABOYHOW JUTEPATypOH, JOCTYIMHBIMU
TEXHUYECKUMU CPeACTBaMHU HH()OPMAIIMOHHBIX TEXHOJIOTHIA;




WHTEpeca K OOY4YCHHWIO M TIO3HAHHIO, JTIO0O03HATEIHHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HCCIIEIOBATEIBCKONU JEATEILHOCTH, K OCOZHAHHOMY BBIOODY
HATPABIEHHOCTU U YPOBHS O0Y4YCHHUS B NalbHEHUIIIEM;

4) (hopMUpPOBaHUS KYIETYPHI 3J0POBbS:

OCO3HAHUS [IEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3JIOPOBBIO, YCTAHOBKHM Ha
3I0pPOBBIA  00pa3 KU3HHM, OCO3HAHWUS TIOCIHCJACTBUA W HEHPUITHS BPEAHBIX IPUBBIYCK
(ynorpeOyieHUsI aJKOTroJsi, HAPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIOJICHHS IPaBHI
0€30MacHOCTH MPU OOPAIEHNN ¢ XMMHUYECKHMHU BEIIECTBAMH B OBITY M pealbHOM JKU3HU;

5) TPYJIOBOI'O BOCIIUTAHHS:

WHTEpeCa K MPAKTHYCCKOMY H3Yy4eHHI0 NMpodeccuid W Tpyaa pas3iudHOro pojaa, yBaKEHUE K
TPyAy H pe3yibTaTaM TPYIOBOW JAEATEIHHOCTH, B TOM 4YHCIIE Ha OCHOBE NPUMEHEHUS
NPEAMETHBIX 3HAHUW 1O XHWMHH, OCO3HAaHHOTO BBIOOpAa WHIAMBUIYAbHOW TPaeKTOPUU
MPOJOIDKCHHUST 00pa3oBaHUs C Y4ETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W IMOTPEOHOCTEH, YCIEUTHON MpOoQeCCHOHAILHON NEATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) DKOJOTMYECKOI'0 BOCIIUTAHHUS:

9KOJIOTHUECKH 1IeJIECO00pPAa3HOr0 OTHOIICHMSI K MPHUPOJAE KaK HCTOYHUKY >KM3HU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHWS, MOHUMAHUS IICHHOCTH 3JJOPOBOTO M 0€30mMacHOro obpasa »KHU3HH,
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (U3MYECKOMY M TCHUXMYECKOMY 30POBBIO,
OCO3HAHUS IICHHOCTH COOJIOJCHHS TPaBHII OE30TIaCHOTO MOBEACHHSI IIPHU paboOTe ¢ BEIIECTBAMM,
a TaKkKe B CUTYaLIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HHU JIOJCH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHHS, TOJydaeMble TPU H3YUYCHUU XUMUH, JUIS PEIICHUs 3aiad,
CBSI3aHHBIX C OKPY>KaIOLIe IPUPOTHON cpeoi, TOBBIIICHHUS YPOBHS SKOJOTHYECKON KYIbTYPBHI,
OCO3HAaHUS TIO0ATBHOIO XapakTepa OJKOJIOTHYCCKUX MPOoOJIeM U TMyTed UX pelIeHus
MOCPEJICTBOM METOJ0B XUMHH;

OKOJIOTHYECKOTO  MBIIIICHUS,, YMEHHS PYKOBOJCTBOBAaThCS WM B  IO3HABATEIHHOM,
KOMMYHHUKATHUBHOM U COLIMATIBLHON MPAKTHKE.

MeTtanpeameTHbie pe3yJibTaThl

B cocraBe MeranmpeaMETHBIX pE3yJAbTATOB BBIACISAIOT 3HAYMMbIE IS (POPMHUPOBAHUS
MHUPOBO33pEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, TUTOTE3a, (aKT, CUCTEMa,
MPOIIECC, IKCIIEPUMEHT U JIPYToe.), KOTOPBIE MCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
MpeAMETaxX U MO3BOJISIOT Ha OCHOBE 3HAHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
IIEJIOCTHOM HAay4HOW KapTHHE MHpa, U YHHBEpCAIbHbIC yueOHbIE IeicTBUS (IO3HABATENbHBIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY ~ IUTAHUPOBAHHUIO W OCYIIECTBICHHIO  Y4eOHOW  JEATEIBHOCTH.
MeTaHDeI[MCTHBIe PE3YJIbTAThl OCBOCHUA O6DaSOBaTeJ'II)HOI\/JI IIporpaMmsbl 110 XMMHUHU OTPAXKAKOT
OBJIQJICHHE YHUBEPCATLHBIMU O3HABATEIbLHBIMU AEUCTBUIMH, B TOM YHCIIE:

1) 0a30BbI€ JIOTUYECKHE JIENCTBHUS:

yYMEHHE HCIOJIb30BaTh MPUEMBI JJOTHYECKOTO MBIIIICHUS MPH OCBOCHUHM 3HAHWM: PacKpbIBAThH
CMBIC]T XHUMHNUYCCKHUX HOHSITI/IfI (BI)I)IeHSITB nux XapaKTepHI)Ie HpI/ISHaKI/I, YCTaHaBHI/IBaTB
B3aUMOCBSI3b C JPYTHMH MOHATHSMH), HCIIOJIb30BATh MOHSATHS Uil OOBSICHEHUS OTAEIBbHBIX
(1)aKTOB nu ﬂBHeHHﬁ, BI)I6I/IpaTB OCHOBAHUA " KpI/ITepI/H/I JJIA KJ'IaCCI/Iq;)I/IKaHI/II/I XUMHNYCCKUX
BEIECTB M XHMHUYCCKHX pEaKIii, yCTaHAaBIMBATH MPUYUHHO-CIICACTBEHHbBIE CBS3H MEKIY
06’BeKTaMI/I I/I3y‘—IeHI/I$I, CTpOI/ITB JIOTUYCCKUC paCCY)K)IeHI/ISI (I/IH}IyKTI/IBHI)IC, )Ie)IYKTI/IBHBIe, 10
AHAJIOTUH ), TIPOBOIUTH BBIBOJIBI U 3aKITIOUCHHUS,

yMeHI/Ie HpI/IMeHHTB B Hpouecce IIO3HAHUA TIIOHATHUS (Hpe}IMeTHLIe

U MeTampeJMETHbIE), CHMBOJHYECKHE (3HAKOBBIE) MOJCIH, HCIOAb3yeMblE B XHMHH,
HpeO6paSOBLIBaTB HH/IpOKO HpI/IMeHHeMBIe B XUMHWHU MOJICIIBHBIC HpeHCTaBHeHI/IH - XI/IMI/I‘ICCKI/Iﬁ
3HaK (CHMBOJI 3JIEMEHTa), XUMHYecKas (opMysna ¥ ypaBHEHHE XHMHYECKOW pEaKkiMu - TpH
peleHny yueOHO-TI03HABATENbHBIX 3a/1a4, C YYETOM 3THX MOJCIBHBIX IPEICTABICHUN BBISABIIATH
158 XapaKTepH?;OBaTL CYH_IGCTBGHHBIC HpI/I3HaKI/I I/I3y[IaGMBIX O6’beKTOB - XUMHWYCCKUX BCIICCTB U
XMMHYECKUX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPHUYMHHO-CIIECACTBEHHBIE CBS3H U
IIPOTUBOPEYUS B U3y4aEMBbIX IIPOLECCAX U SABJICHUSIX;




2) 0a30BbIE MCCIIEA0BATEILCKUE JICHCTBUS:

YMEHHE HCIOJIb30BATh MOCTABIEHHBIE BOIPOCHI B KAUe€CTBE MHCTPYMEHTA MO3HAHUS, a TaKXKe B
KaueCTBE OCHOBBI JJIs1 (DOPMHUPOBAHUS THIIOTE3bI 1O MPOBEPKE MPABUIHLHOCTH BBICKA3BIBAEMBIX
CY)XJICHUM;

NPUOOPETEHUE OMbITa 1O IUIAHUPOBAHUIO, OPTaHU3AIMH W TPOBEICHUI0 YYCHHUECKUX
9KCIIEPUMEHTOB: YMEHUE HAOI0/IaTh 332 X0JI0M IIPOIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpOBaTh OOOOIICHHS M BBIBOJBI 1O pE3ylibTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MpOeslaHHOM padoTe;

3) pabota ¢ uHdopMaImeii:

yMEHHE BbIOHMpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATh MHGOPMAIUIO PA3IUYHBIX BHUIOB U
dbopM mpecTaBlIeHNs, MOTYIaeMYI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO- MOMYJSpHAS JIUTEpaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIe TMOCcOOMs, pecypchl WHTepHeTa), KpPUTHUYECKU
OIICHUBATH MPOTUBOPECUUBYIO M HEJIOCTOBEPHYIO WH(pOopMaIHio;

YMEHHE MPUMEHSITh pa3IUYHbIe METOAbl M 3aIpOChl MpPH IMOUCKE U OTOOpe HH(OpMAIUHU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 3314
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJACTH HUCHOJIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HUCIIOJIb30BAHUS PA3TUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHMAIBHYIO (OpPMY MpeaCTaBICHUS
uH(pOpMallMd ¥ WJUTIOCTPUPOBATH peEIIaeMble 3a/adydl HECIOXKHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduku U IX KOMOWHAIUSAMU;

YMEHHE WCIIOJIb30BaTh W AaHAIM3MpOBaTh B IIpoliecce Y4eOHON U HCCiIeloBaTeNbCKON
JESTSIIbHOCTH HH(POPMAIIMIO O BIMSHUU IPOMBIIUICHHOCTH, CEITLCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPYXKAIOLIeH MPUPOIHON CPEIbI;

Y oGyyarorierocst OyayT cGOpPMHUPOBaHBI CIICAYIOIINE YHHUBEPCAIbHBIE KOMMYHHKATHBHBIC
JICUCTBUSL:

yMEHHUE 3a7aBaTh BOMPOCHI (B XOje auanora u (WIih) IUCKYCCHM) MO CYIIECTBY OOCYKIaeMOu
TeMBI, ((OPMYIHPOBATH CBOU MPEIOKEHHS OTHOCUTEIHHO BHITIOJHEHHSI IPEATIOKEHHOM 3a/1a4;
MPHOOPETEHUE OTBITA IMPE3CHTAIIUN PE3YJbTATOB BBHITIOJHEHUS XUMHUYECKOTO JKCIEPUMEHTA
(;1abopaTopHOTO OIBITA, IA0OPATOPHOU PaOOTHI MO UCCIIETOBAHUIO CBONCTB BEIIECTB, Y4€OHOTO
IIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOI CO CBEPCTHHKAMHU MO3HABATEIHHOM M HCCIEI0BATENbCKON
JESTSIILHOCTH TIPY PEIICHUU BO3HUKAMOIIUX TPOOJIEeM Ha OCHOBE y4éra OONIUX HHTEPECOB U
COTJIacOBaHUs MO3UIUH (00CYykIeHrs, 0OMEH MHEHUSMHU, «MO3TOBbIE HITYPMBI»), KOOPIUHAIIHS
COBMECTHBIX JCHCTBH, OMpee/ieHue KPUTEPUEB 110 OIEHKE KauyeCTBa BBIITOJIHEHHOW pabOThI U
Apyrue);

Y obyuatonierocst OyayT chopMUPOBAHbI CASAYIONINE YHUBEPCATbHBIE PEryISTUBHBIC TEHCTBUS:
YMEHHE CaMOCTOSITENIBHO OIpeAeNsaTh ILeNu JAeATEIbHOCTH, IJIaHUPOBaTh, OCYIIECTBIATS,
KOHTPOJIMPOBATh W TPH HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JICATEIHHOCTh, BBIOMPATH
HaubOosnee HDQQeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX ¥ TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JEUCTBUM NpH
BBITIOJTHEHUH 3a/laHuil ¢ y4€TOM TOJIyYCHHs HOBBIX 3HAHWM 00 Hu3y4aeMbIX OOBEKTax -
BEIECTBAX U PEaKIIMIX, OIICHUBATh COOTBETCTBHUE ITOTYICHHOTO pe3y/IbTaTa 3asiBIICHHOM IIEIH;
YMEHHE HCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MMPEJIaraéMble B YCIOBUH 3a/IaHUH.

IIpenmeTrHble pe3yJbTaThl.

1) mpencraBieHuE O 3aKOHOMEPHOCTSX W IO3HABAEMOCTH SIBIEHUW TPHUPOJIbI, MOHUMaHUE
OOBEKTUBHON 3HAYMMOCTH OCHOB XHMHYECKOM HAyKM KakK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa O0IIel KyIbTyphl U MPAKTUYECKON JEATEIHHOCTH YelOBEKa B
YCIIOBHSIX COBPEMEHHOTO OOIIECTBa; MOHWMAHHE MECTAa XHMHUHM CPEIU JAPYTUX €CTECTBEHHBIX
HayK,

2) BiIageHUWE OCHOBAMM NOHATUHHOTO ammapara M CHUMBOJIMYECKOTO $3bIKA XUMHU JJISt
COCTaBJICHUA (bOpMyJI HCOPraHN4YCCKUX BCIICCTB, ypaBHCHI/Iﬁ XUMHUYCCKUX peaKI_[I/Ifl; BJIAACHUC
ocHoBamu xummu4eckoil HoMeHkatypsl (IUPAC u TpuBHaIbHON) M YMEHHE HCIIOIH30BaTh €€



JUTSL pEIeHUs yaeOHO-TT03HABATENBHBIX 33/1a4; YMEHUE UCIOIh30BaTh MOJEIU IS OOBSICHEHUS
CTPOEHHS aTOMOB U MOJIEKY;

3) BiameHUE CHCTEMOH XWMHUYECKUX 3HAHMA W yMEHHUE NPUMEHSATh CUCTEMY XHMHUYECKUX
3HAHUHU, KOTOPasi BKIIOYAET:

BaXHEHIINE XUMUYECKUE NIOHITHS: XUMUYECKUHN IEMEHT, aTOM, MOJIEKYJIa, BELLIECTBO, IPOCTOE
U CJIOXKHOE BEIIECTBO, OAHOPOJHAS W HEOAHOPOJIHAS CMECh, OTHOCHUTENIbHBbIC aTOMHAas U
MOJICKYJISIpHAst MAacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIA 00BeM,
OKCHJI, KUCJIOTa, OCHOBaHHE, COJb (CpelHss), XUMHUYECKas peakius, PeakiUu COeIUHEHUS,
pPEaKIUU PA3IOKCHUS, PEAKIIUU 3aMEIICHHs, peakiuu oOMeHa, TeruioBol 3(hdekT peakuuu,
9K30- M DHAOTEPMUYECKHE pEaKlUu, PacTBOpP, MaccoBasl OIS XUMHUYECKOrO 3JIEMEHTa B
COCIMHEHUH, MAacCOBasl J0JIsl U MIPOLIEHTHAs! KOHLIEHTpAILUs BEIIECTBA B PACTBOPE, AAPO aToMa,
JNIEKTPUYECKUN CJIOM aToMa, aTOMHas OpOHUTalb, paJuyC aTOMa, BAJIEHTHOCTb, CTENEHb
OKHUCJICHHS, XHUMHUYECKas CBsI3b, JJIEKTPOOTPULATEIBHOCTb, NOJSApPHAsT W  HENOJsSIpHas
KOBaJICHTHAs CBSI3b, HOHHASI CBS3b, METAJUIMYECKAs CBSI3b, KPUCTAIIIMUECKAs pelieTka (aToMHas,
MOHHAsl, METaJNIN4YECKasi, MOJIEKYJIsIpHasi), MOH, KAaTHUOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOJIUT,
JNEKTPONUTHYECKAsT ~ JUCCOLMAIUs,  pEeakU  HOHHOTO  OOMEHa,  OKHUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIE PEAKLUU, OKUCIUTENIh U BOCCTAHOBUTENb, OKHCIEHUE U BOCCTAHOBIICHUE,
DIIEKTPOJIN3, XMMHUYECKOE paBHOBECHE, OOpaTUMbIE M HEOOpaTUMbIE PpEaKIHH, CKOPOCTh
XUMHUYECKON peakIiy, KaTaausarop, npeneiabHo pomyctumas koHuentpanus (I1IJIK), kopposus
METaJIJIOB, CILIaBbI;

OCHOBOIIOJIATAOIIME 3aKOHBI XMMHH: 3aKOH COXpaHEHMsI Macchl, nepuoanueckuil 3axon J[.U.
Memnpeneesa, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH ABOIaJipo;

TEOpUU XHMHUHU: ATOMHO-MOJIEKYISpHAs TEOpHs, TEOpUs AIICKTPOJIUTUUYECKON IAHCCOIUAINH,
IPEJICTaBICHUs] O HAay4HbIX METOJAaX IIO3HAHMS, B TOM 4YHUCJIE DSKCIEPUMEHTAIBHBIX U
TEOPETUUECKUX METOIaX UCCIIEIOBAHUS BEIIECTB U U3YUEHUSI XUMHUECKUX PEaKLIU;

4) mpexacraBieHUE O NEPUOAMYECKON 3aBUCMMOCTH CBOMCTB XMMHUYECKUX 3JEMEHTOB (paguyc
aToOMa, ANEKTPOOTPHUIATETLHOCTD), IPOCTHIX M CIOXKHBIX BEIIECTB OT MOJOKEHUS JIEMEHTOB B
[Tepuoanueckoit cucteme (B MajblX MEpPHOJAX M TIJABHBIX MOATPYINIAX) M 3JIEKTPOHHOTO
CTPOEHUS aTOMa; yMEHUE OOBSICHSTH CBSI3b MOJIOKEHUS 3j1eMeHTa B [leproauueckoii cucreme ¢
YHUCIIOBBIMHM XapaKTEPUCTHUKAMHU CTPOEHHS aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsn
aqpa, olI1ee YUCIO JIEKTPOHOB), PACHPEACICHHEM 3JEKTPOHOB MO SHEPreTHUECKUM YPOBHAM
aTOMOB IEPBBIX TPEX MEPHOIOB, KAUS M KaJbIHS;, KIaCCU(QUIIMPOBATh XUMUYECKHE DIIEMEHTHI,
5) yMmeHHe KIacCH(PUIMPOBATh XUMHYECKHE DIEMEHTHI, HEOpraHMYecKHe BellecTBa U
XUMHUYECKHE peaKliu; ONPEAEATh BAICHTHOCTh U CTENIEHb OKUCICHHUS] XUMUYECKUX 3JIEMEHTOB,
BUJl XMUMHUYECKON CBS3M M THUIl KPUCTANIMYECKOW CTPYKTYPbl B COEAMHEHUSX, 3apsij HOHA,
XapakTep Cpelabl B BOJHBIX pacTBOpax BeIIeCTB (KUCIOT, OCHOBaHUM), OKHUCIUTENb U
BOCCTaHOBUTEb;

6) yMeHHME XapaKTepu3oBaTh (U3MUECKHE U XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB
(KHCIIOpOJ, 030H, BOJIOPO/JI, rpaduT, ammas, KpeMHHU, a3oT, ¢pocdop, cepa, xJ10p, HATPUNA, KU,
MarHui, KaJbLM{, aJTIOMHHHM, >K€l1e30) W CJIOXKHBIX BELIECTB, B TOM YHCJIE€ HMX BOJHBIX
pacTBOpOB (BO/A, aMMHUAK, XJIOPOBOAOPO/, CEPOBOAOPOMA, OKCHJIBI U THUIPOKCHIbI MeTayuioB I -
ITA rpynn, amomunus, meau (II), nunka, xenesa (11 u 1), okcunet yrnepona (II u IV), kpemuus
(IV), azora u ¢ochopa (Il u V), cepur (IV u VI), cepuucras, cepHasi, a30THCTas, a30THasi,
docdopHas, yronbHas, KpeMHHUEBas KHCIOTa W HUX COJIM); yMEHHE IPOTHO3MPOBATh H
XapaKTepU30BaTh CBOMCTBA BEIECTB B 3aBHCHMOCTH OT UX COCTaBa M CTPOEHUS, MPUMEHEHUE
BEIIECTB B 3aBUCHMOCTH OT UX CBOICTB, BO3MOXHOCTh NMPOTEKAHUsSI XMMHUECKUX MpEBpalleHUui
B Pa3JIMYHBIX YCIIOBUSX, BIUSHUE BEIIECTB U XMMHUECKUX MPOILIECCOB HA OPTaHMU3M YEJIOBEKa U
OKPYKAIOIIYIO IPUPOIHYIO CPELY;

7) yMEHUE COCTaBISATh MOJEKYJSPHBIE U MOHHBIC YpaBHEHUS peakiuil (B TOM YHCIE PEaKIIHid
MOHHOTO OOMEHa M  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PpEaKIUi), HILTIOCTPUPYIOIINX
XUMHUYECKHE CBOWCTBA HM3yYEHHBIX KIACCOB/TPYII HEOPraHUYECKHX BEIIECTB, B TOM 4YHCIIE
MOJITBEPKIAIOLIUX FCHETUYECKYIO B3aUMOCBSI3b MEXAY HUMH;

8) yMeHHE BBIUMCISITH OTHOCHTEIBHYIO MOJICKYISIPHYIO W MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0O XUMHUYECKOI'0 JIEMEHTa B COETMHEHNH, MAaCCOBYIO J0JII0 BEIIECTBA B pacTBOPE,
KOJINYECTBO BEILIECTBA U €r0 MacCy, 00beM ra3oB; yMEHHE POBOIUTH PACUETHI M0 YPABHEHUSIM



XUMHUYECKHX PEAKIMi W HaXOJUTh KOJHMYECTBO BEIIECTBA, OOBEM M MAacCy pPEearcHTOB WIIU
MPOJYKTOB PEAKIUY;

9) BnameHWe OCHOBHBIMH METOJAAMH HAY4YHOTO T[O3HaHUs (HAOMIOJAeHUE, W3MEpeHue,
9KCIIEPUMEHT, MOJEIUPOBAHUE) MPU M3YyYCHHH BEIIECTB M XHWMHUYECKHX SBIICHUH; yMEHUE
chopMyIupoBaTh TPOOJIEMYy M TPEIJIOKUTH MYTH €€ PEIICHUS; 3HAHHE OCHOB O€30MacHOM
paboThl C XUMUYECKUMU BEIIECTBAMU, XUMUUYECKOM MOCY/ 101 1 1a00paTOPHBIM 000pYyI0BaHUEM;
10) HanuuMe DPAKTUYECKUX HAaBBIKOB IIJJAHUPOBAHUS M OCYLIECTBJICHUS CIEIYIOIIHUX
XUMHYECKHUX IKCIEPUMEHTOB:

W3YYCHHE U ONHCaHue PU3NYECKUX CBOWCTB BEIIECTB;

O3HAKOMJICHHE C PU3NYECKUMHU U XUMUYECKUMH SIBIICHUSMU;

OTBITHI, WILTIOCTPUPYIOIIKE MPU3HAKU MPOTEKAHUS XUMUYECKUX PEaKIIUid;

U3Yy4eHHE CII0OCOO0B pa3ziesieHus: CMecei;

MOJIyYeHHUE KUCTOpOAa U U3YUYEHHUE €r0 CBOUCTB;

MOJIy4YeHHUE BOJIOPO/Ia U U3YUEHHUE €r0 CBOUCTB;

MOJIYYEHHUE YTIIEKUCIIOTO Ta3a U U3yY€HHE €TO CBOMCTB;

MOJTyuYeHUE aMMHaKa U U3y4eHHE €ro CBOICTB;

MPUTOTOBJICHHE PACTBOPOB C OMPEIEIIEHHON MacCOBOM JT0JIel paCTBOPEHHOTO BEIIECTBA;
MCCJIEIOBAHKE U ONMCAHNE CBOMCTB HEOPTAHMUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB;
NPUMEHEHHE WHAMKATOPOB (JTakMyca, METHJIOpaHXka M QeHondTanenHa) s ONpeaeracHus
XapaxkTepa Cpe/ibl B paCTBOpax KUCIOT U MIEI0UEH;

M3YYEeHHUE B3aHMMOJCHCTBUS KHUCIOT C METalJIaMH, OKCHIAMH METaJUIOB, PACTBOPUMBIMU U
HEPaCTBOPUMBIMU OCHOBAHUSMH, COJISIMU;

MOJIy4Ye€HUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHE OJIHOTO METaJljIa IPYTUM U3 pacTBOpa COJIH;

uccienoBanre aM(OTePHBIX CBOMCTB T'MAPOKCUIIOB aTIOMUHUS U IIMHKA;

pelieHue SKCHEPUMEHTAIBHBIX 3a7ad 1o TeMe "OCHOBHBIE KJIACCHI HEOPTraHUYECKHX
coeqUHEHMI'",

pelieHue IKCIEePUMEHTATBHBIX 33/1a4 10 TeMe "DIIeKTPOTUTHIECKas! JUCCOHAIus";

pelIeHre SKCIIEpUMEHTAIBHBIX 3a/1a4 10 TeMe "BakHelilne HeMeTaulbl U UX COeIMHEHU "
pelieHne IKCIepUMEHTAIbHBIX 3a/1a4 10 TeMe "BakHeime MeTamibl U UX COeTMHEHUS "
XUMUYECKHE HKCIIEPUMEHTHI, WUIIOCTPUPYIOIINE MPU3HAKK NPOTEKAHMS PEAKIMil HMOHHOTO
oOMeHa;

KaueCTBEHHBIE PEaKIMK Ha MPUCYTCTBYIOIINE B BOJIHBIX PACTBOpPAX MOHBI: XJOPHI-, OPOMU-,
uonua-, cynbdar-, Qocdar-, kapOOHAT-, CHIMKAT-aHUOHBI, THJIPOKCHU]I-MOHBI, KaTHOHBI
aMMOHHUSI, MarHus, KaJblks, aTIOMHHHMS, kele3a (2+) u xkenesa (3+), meau (2+), IMHKA;

YMEHUE MPEJCTABIATh PE3yIbTaThl IKCIIEPUMEHTa B (pOpMe BBIBOJIOB, IOKA3aTENIbCTB, TPaUKOB
¥ TaOJUI] U BBISBIISATH DMIIUPUYECKIE 3aKOHOMEPHOCTH;

11) Bnagenuwe mpaBwiiaMu O€30MACHOTO OOpalleHUsT C BEUIECTBAMHU, HCIIOIB3YEMBIMH B
MOBCEIHEBHOM KM3HU, MPaBUJIAMU MOBEICHHS B IENIAX COEPEKEHUS 370POBbS U OKPYXKAIOIIEH
MPUPOTHON Cpenpl; TMOHWMaHWe Bpena (OMacHOCTH) BO3JEHCTBUSI Ha JKUBBIE OpPraHU3MBI
OTpEe/ICIEHHBIX BEIIECTB, CMOCOOOB yMEHBIIEHUS U MPEAOTBpAIlEHUS UX BPEIHOTO
BO3JICUCTBUS; TOHUMAaHUE 3HAYEHUS KUPOB, OCTTKOB, YTIIEBOAOB JIJIsl OpraHW3Ma YeI0OBEKa;

12) BrnageHue OCHOBaMHU XHMMHYECKOM TPaMOTHOCTH, BKIIIOYAIOMIEH yMEHHUE MpPaBUIbHO
WCIIOJIh30BaTh M3YYCHHBIC BEIIECTBA W MaTepHasibl (B TOM YHWCJIE MHHEpPaJbHBIE YI0OpeHUs,
METAJIJIbl U CIUIaBBI, MPOAYKTHI MEPEepPadOTKU MPUPOTHBIX UCTOYHHKOB YTIIEBOAOPOIOB (YTIIs,
MPUPOJIHOTO Ta3a, HeTH) B OBITY, CETLCKOM XO034HCTBE, Ha IPOU3BOJICTBE;

13) yMeHure ycTaHaBIUBATh CBS3U MEX]y pPEeaTbHO HAOI01aeMbIMH XUMUUYECKUMU SIBICHUSIMU U
MPOIIECCAaMH, TTPOUCXOSIIIUMH B Makpo- U MHUKPOMHpPE, OOBICHATH MPUYWHBI MHOTO0Opa3us
BEIIECTB, YMEHUE WHTETPUPOBATh XUMHUYECKHE 3HAHHUS CO 3HAHUSAMH JIPYTHX Y4eOHBIX
MIPEAMETOB;

14) mpencraBienne o chepax TpodeCcCHOHATBHONW AESITeTbHOCTH, CBSI3aHHBIX C XUMHEH H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KCHHUSX XUMHUYECKOW HAayKH, YTO
MO3BOJIUT ~ OOy4aromMMcsl  paccMaTpuBaTh  XHUMHIO Kak  chepy cBoeil  Oymymieit
npoecCHOHANBHOM AESITENTbHOCTH M CAENaTh OCO3HAHHBIK BBIOOP XUMHH KakK MPOQHUILHOTO
mpeaMeTa mpyu Nepexo/ie Ha YpOBEHb CPETHETO O0IIeT0 00pa3oBaHus;



15) Hanmuue ombiTa pabOThI C Pa3IMYHBIMU UCTOYHHKAMH WH(POPMAILIUU 110 XUMHUH (HaydHas U
HAY4YHO-TIOMYJISIpHasl JIUTepaTrypa, CJIOBapH, CIPAaBOYHHMKH, HWHTEPHET-PECYPCHI); YMEHHE
O0BEKTHBHO OILIGHUBATh HH(OpPMAIMIO O BEIIECTBAX, MX IMPEBPAILICHUSAX M IMPAKTHUYECKOM
IIPUMECHECHHUH.

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOCHUIO 00S3aTENBHOTO  COJCpXKaHUS,
YCTQHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpamMMmol, BBIJIENAIOT: OCBOCHHBIC
oOydJaromuMucs Hay4yHble 3HAHHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUS», BUIBI JCATCIBHOCTA TO TOJIYYCHHIO HOBOTO 3HAHHUS, €T0
UMHTEPIIPETAlNU, TPEOOPA30BAHUIO U IPUMEHEHHIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUX.

K xonny oOyuenussi B 8 kiiacce y oOyuamomierocsi 0yay cGopMHpOBaHBbI CJieqylouIue
npeaMeTHbIE pe3y/JIbTAThl 10 XMMHH:

PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX HOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUN JIEMEHT,
IIPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, CMECH (OJHOPOJHAS M HEOJHOPOJHAsA), BAJIEHTHOCTb,
OTHOCHUTEJIbHASI aTOMHAas M MOJIEKYJspHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas
Mmacca, MaccoBas J0JsI XUMHUYECKOrO 3JIEMEHTAa B COCIMHEHHM, MOJSIpHBIH O0BEM, OKCHUJ,
KHUCJIOTAa, OCHOBAaHHUE, COJb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKUCIEHMS, XUMHUYECKas
peakuus, KilacCUpUKalMs peakLUui: peaklUM COEAMHEHUs, PEaKLUU pa3IoKeHUs, peakiuu
3aMeIIeHUs], PeaKIui 0OMEeHa, IK30- M YHIO0TEPMUYECKHE PEaKIiH, TeIUIOBOM 3P QeKT peakuuu,
AP0 aToMa, 3JEKTPOHHBIN CJIOM aToMa, aToMHasi OpOUTallb, pajuyc aroMa, XMMHUYecKas CBs3b,
NOJIIpHasl U HEMOJsipHAs KOBAJEHTHAas CBS3b, MOHHASI CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBas J10J1s BelllecTBa (IIPOLIEHTHAs KOHLEHTPAlKs) B pacTBOPE;

WLTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUH M MIPUMEHSATH 3TU MOHATHUS TIPU
OIKMCAaHHUM BEIIECTB U UX MPEBPAIECHUN;

UCTIOJIB30BaTh XUMHUYECKYI0O CHUMBOJHMKY MJJISi COCTaBICHHsS (DOpMyN BEIIECTB W ypaBHEHUH
XUMHUYECKHX PeaKluii;

ONpEeNATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb OKHCIIEHUS
AJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX, MPUHAIEKHOCTh BEIIECTB K OMNpeAeIEHHOMY Kiaccy
coeuHeHuH no GopmysamM, BUJ XUMUYECKOH CBS3U (KOBAJICHTHAs U MOHHAs1) B HEOPTaHUYECKUX
COEIMHEHUSX;

packpsiBaTh cMbich [lepuoanueckoro 3akona .M. MenaeneeBa: 1eMOHCTpUPOBATh TOHUMAHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHMUYECKHX DJIEMEHTOB OT UX TIIOJIOXKEHHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHUS MAcChl BELIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yY€HHsI, 3aKOHa ABOTaipo, OMUCHIBATh U XapaKTEpPU30BaTh TAOIUYHYIO GOpMYy
[Teproanueckoit cUCTEMbl XMMUYECKUX 3JEMEHTOB: Pa3jinyaTh MOHATHUS «TJIaBHAs MOATpyINa
(A-rpynma)» u «mobounast moarpymmna (b-rpymmna)y, Manbeie ¥ OOJbILIAE TEPUOBI, COOTHOCHTh
0003Ha4YeHUsI, KOTOpble nMeroTcs B Tabmue «llepuonnyeckas cuctemMa XMMHUECKHUX JIEMEHTOB
J.W1. MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHS aTOMOB XUMHUYECKUX 3JIEMEHTOB
(cocTaB u 3apan sapa, 00IIee YUCIIO FIEKTPOHOB U paclpeiesieHne X MO 3JIEKTPOHHBIM CI0AM);
KJIacCu(UIUPOBaTh XUMHUYECKUE DJIEMEHTHI, HEOpPraHUYECKUE BEIIECTBA,

XUMHUUYECKHE peakuu (110 YUCIY M COCTaBy YYacCTBYIOIIMX B PEAKIMM BELIECTB, [0 TEIJIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BEIIECTB PA3JIUYHBIX KJIACCOB,
MOATBEPK/1asl ONNCAHUE OpUMEpPaMU  MOJIEKYJISIPHBIX ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPALIEHUH B Pa3IMYHbIX YCIOBHSIX;

BBIUNCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO Macchl BELIECTB, MacCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyse COEIUHEHHs, MAcCOBYIO JOJIO BEIIeCTBa B PacTBOpPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;

IPUMEHATh OCHOBHBIE ONEPAIIMM MBICIUTEIbHON NEATEIbHOCTH - aHAJIU3 U CUHTE3, CPAaBHEHHUE,
0000111eH1Ee, CHCTEMATH3AINIO, KITaCCU(PHUKAIINIO, BHISIBICHUE IPUYUHHO-CIIEICTBEHHBIX CBsI3€H -
JUI W3YYEHUs CBOMCTB BEILECTB M XUMHUYECKUX PpEaKIHH, €CTeCTBEHHO-Hay4YHbIE METO]IbI



NO3HAaHHWsA - HaAOJIOJEHHE, W3MEpPEHUE, MOJICIMPOBAHNE, OJKCIEPUMEHT (pealbHbIi |
MBICJICHHBIN );

CIIe/IOBATh MPaBHUJIAM TOJIB30BaHUS XUMHUYECKOM MOCYI0H U Ja00paTOPHBIM 000PYIOBaHUEM, a
TaKOKe MPaBUJIaM OOPAILEHHS C BEIIECTBAMHU B COOTBETCTBUHU C MHCTPYKIUSMHU 10 BBIIIOTHEHHIO
7a00pAaTOPHBIX XUMHYECKHUX OIBITOB IO IMOJYYCHHIO W COOMPAHUIO Ta3000pa3HBbIX BEIICCTB
(BomopoJia M KHCJIOpOJA), MPUTOTOBJIEHUIO DPACTBOPOB C OMNpEAEIEHHOW MaccoBOHM goiieit
pPacTBOPEHHOTO BEIECTBA, IUIAHMPOBAaTh M IPOBOJIUTH XUMHYCCKHAE DKCIICEPUMEHTBI 10
pPAaCIO3HABAaHMIO PACTBOPOB INEJIOYEH W KUCIOT C TIOMOINBI0 HHIUKATOpOB (JIAKMYC,
denondranzent, METUIOPAHX U APYTHE).

K xonmy o0y4denuss B 9 kiacce y oOyuyawomerocsi 0yayT cGpopMHpPOBaHBbI cjeayloune
NnpeaAMeTHbIE Pe3yJbTaThl 10 XUMHU:

pacKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKUX IMOHATUN: XUMUUECKHUM 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHUOH, I[POCTOE  BELIECTBO, CIOXHOE  BEUIECTBO,  BAJIECHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIIEHHS, XMMHYECKas peakuus, XUMUYecKas CBs3b,
TEIUIOBOM 3P PEKT peakiiu, MOJib, MOJIIPHBIM 00BEM, pacTBOP, AJIEKTPOJIUTHI, HEANEKTPOIUTHI,
ANEKTPONIUTAYECKAST JTUCCOLMAIUS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, OOpaTUMblE H HEOOpaTHUMbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIE
peaklUuH, OKHUCIUTEIb, BOCCTAHOBHUTENIb, OKUCIEHUE M BOCCTAHOBJIEHHUE, aJIOTPOIIHUS,
aM(OTEPHOCTh, XUMHUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METAUTNYECKast), KPHUCTAITMUECKas
peméTka, KOppO3HWsl METaUIOB, CIUIaBbl, CKOPOCTbh XUMHUYECKOM pEakUUH, MPEeAeIbHO
nonycrumas konuentpauus I1/1K Bemecrsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHN ¥ IPUMEHSTh 3TU MOHATUSA NIPU
OINMCAHUU BEIIECTB U UX MPEBPALLEHUII;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY [IJIsl COCTaBJeHHsS (OpPMYJ BEIIECTB W ypaBHEHUN
XUMHYECKUX PEAKIIUN;

ONpEeNEeNsATh BaJCHTHOCTb W CTENEHb OKHUCIEHHUS XUMUYECKHUX 3SJIEMEHTOB B COEIUHEHHUSX
Pa3IUYHOIO COCTaBa, MPHUHAJJIEKHOCTh BELIECTB K OMPEIECIIEHHOMY KJAcCy COEIMHEHUH IO
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUIMYECKasi) B HEOPTaHUYECKUX
COEIMHEHUSIX, 3aps]l MOHA 1O XUMHUYECKOW (opmyre, XapakTep cpenbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEAVNHEHUN, TUIl KPUCTAJNINYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;
packpeiBaTh cMbich Ilepuogmueckoro 3akonHa J[.MI. MenpaeneeBa W JAEMOHCTPUPOBATH €r0
NOHMMaHMe: OIUCBIBaTh U XapaKTepu3oBaTh TaOnuuHyro Qopmy Ileproguueckoil cucTembl
XUMHUYECKHMX 3JIEMEHTOB: pa3iinyarh MOHATUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «noOoudHas
noarpynna (b-rpynma)», manele u OoJblInMe NEpUOIbI, COOTHOCHTH 0003HAu€HUs, KOTOpHIE
UMEIOTCS B TMEPUOJMYECKON Tabiuie, ¢ YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj A1pa, oOlee YuciIo 3JIEKTPOHOB M paclpeesieHue ux
10 JIEKTPOHHBIM CJI0SIM), OOBSACHATH O0II1E 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB 3JIEMEHTOB
U UX COCAMHEHUH B Mpelesax MajblX MEPUOJ0B M TJABHBIX MOATPYII C YUETOM CTPOEHUS HX
aTOMOB;

KJIacCu(UIUPOBaTh XMMUYECKHE 3JIE€MEHTHI, HEOPraHUYECKHE BELIeCTBA, XUMUYECKUE PEeaKLuu
(Mo 4ucIy M COCTaBy Y4YacTBYIOUIMX B pEakLUWU BEIIECTB, MO TEIUIOBOMY 3(dekTy, Mo
WU3MEHEHHUIO CTENIEHEN OKHCIEHMSI XUMUYECKUX AJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBaTh) OOIIME U CHENU(PUICCKHE XUMHUYECKHE CBONCTBA MPOCTHIX U
CJIOKHBIX BEIECTB, MOATBEPK/Ias OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX M MOHHBIX YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

COCTaBJISITh YPABHEHUS NIEKTPOJIUTUYECKON TUCCOLMALINN KUCIIOT, IEJI0Ue U COJIeH, MOIHbIE U
COKpaIIEHHbIE YPaBHEHMsI PEaKIMil MOHHOTO OOMEHa, YpaBHEHHUS pPEaKlMi, MOATBEPKAAIOIINX
CYILLIECTBOBaHHE F€HETUUECKOM CBSI3U MEX/y BEILIECTBAMU PA3JINYHBIX KJI1ACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil OCPEACTBOM COCTABIICHUS
3IIEKTPOHHOT0 OajaHca 3TUX PEAKIN;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHMSI, BOBMOXKHOCTH IIPOTEKaHUS
XUMUYECKHUX MPEBPAICHUI B Pa3IMYHbBIX YCIOBUSIX;



BBIYUCIISITh OTHOCHTEJIBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MAaccChl BELIECTB, MAaCCOBYIO JOJIIO
XMMHYECKOTO 3JIEMEHTa 10 (OpMyJI€ COEIMHEHMs, MacCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUUECKOU peaKLvH;

coOuro1aTh MpaBUIIa MOJb30BaHUSI XUMHUECKOW MOCYAO0H U 1a00paTOpHbIM 000pyIOBaHHUEM, a
TaKXKe MpaBUjia OOpAIICHUsI C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSMHU IO BBIITIOTHEHHIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJIyYEHHIO M COOMpPAHUIO Ia3000pa3HbIX BEIIECTB
(aMMmaka M yrieKucioro rasa);

IPOBOJIUTh pPEaKLUUH, MOATBEP)KIAIOIINE KAYeCTBEHHBIH COCTAB pa3jIMUYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM IYTEM XJOPHIOPOMHI-, HOAMI-, KapOoHaT-, Qocdar-, cuiIMkar-,
cyibdar-, THUAPOKCUI-UOHBI, KATHOHBI AaMMOHHA M MOHBl M3YYEHHBIX METaJJIOB,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILIECTB;

IPUMEHATh OCHOBHBIE ONEPAIIMM MBICIUTEIbHON NEATEIbHOCTH - aHAJIU3 U CUHTE3, CPAaBHEHUE,
00001IeHNe, CUCTEMAaTU3alUIO, BBIABICHHE NMPUYNHHO-CICACTBEHHBIX CBS3€H - IS M3y4YCHHS
CBOWCTB BELIECTB M XHUMMYECKMX peaKluil, €CTeCTBEHHO-HAyYHbl€ METOJbl IO3HAHUA -
Ha0JII0/IeHUE, U3MEPEHUE, MOJEIIMPOBAHNE, IKCIIEPUMEHT (peallbHbIN 1 MBICIIEHHBIH).

3. Temaruyeckoe IUIaHHPOBaHHWE, B TOM 4YHCJIe C Y4YeToM padouyeil NporpamMmsbl
BOCIUTAHUS, ¢ YKA3aHUEM KOJHYEeCTBA YAaCOB, OTBOJUMBIX HAa OCBOEHHE KAMKIAOH TeMbl U
BO3MO’KHOCTH MCI0JIb30BAHNS 3J1eKTPOHHBIX (LM(POBBIX) 00pa3oBaTeIbHbIX pecypcoB

8 ku1acc (68 yacoB)

Ne Ha3zBanue pasaena, TeMbl Koa-Bo JuiekTpOHHbIE (LU pOBbIE)
4acoB o0pa3oBaTejibHbIe pecypChl
Pazgen 1. IlepBoHayajibHbIe XHMHYECKHE 18
MOHATHA.
1 | [Ipenmer xumuu. Tena u BemecTsa. 1 https://m.edsoo.ru/ff0d210c
HHemoncmpayusi «HM3yuenue u onucanue
Qusuueckux ceoticms 0bpazyos
HeOP2aHUYeCKUX 8eUiecmey.
2 | Meroabl TO3HAHUSA B XUMUU. 1 https://m.edsoo.ru/ff0d227e
IIpakTyeckasa padora Nel. 3HaKOMCTBO ¢ https://m.edsoo.ru/ff0d23dc

XUMUYECKOM IIOCYJI0M, C NpaBUIaMHU
paboTel B sabopaTopud U TNpHUEMaMHU

oOpareHus c 1a60paTOPHBIM
000py/TIOBaHUEM.

3 | Yucteie BemectBa U cMmecu. CrocoObl 1 https://m.edsoo.ru/ff0d26ca
pas3JieNieHus: CMECeH. https://m.edsoo.ru/ff0d28c8

[IpakTnueckast paborta Ne2. Ouuctka
3arpsI3HEHHON IIOBAPEHHOM COJIN.

4 | dusnueckre W XHMHUYECKUE SIBICHHS. 1 https://m.edsoo.ru/ff0d37fa
XuMHUECKas peakiys U e€ Mpu3HaKH. https://m.edsoo.ru/ff0d3al6
Jlemoncmpayus «Duszuueckue u
XuMmuyeckue  s61eHUsY, «IIpusznaxu
NPOMEKAHUSL XUMUYECKUX PeaKYUILY.

5 | ATOMBI ¥  MONEKydabl. ATOMHO - 1 https://m.edsoo.ru/ff0d2a6c
MOJIEKYJIsipHOE ~ yueHue. [IpocTeie https://m.edsoo.ru/ff0d2a6c
CJIO’KHBIE BEILIECTBA. https://m.edsoo.ru/ff0d2d50

6 | XuMuueckne  DIEMEHTHL CHUMBOJIBI 1 https://m.edsoo.ru/ff0d2be8
XUMHUYECKHX 3JeMEHTOB. OTHOCUTEIbHAS https://m.edsoo.ru/ff0d323c
aTOMHasl Macca.

7 | 3aKOH TIIOCTOSIHCTBA COCTaBa BEIECTB. 1 https://m.edsoo.ru/ff0d2eae
Xumuueckass ¢Gopmyiaa. OTHOCHTEIbHAS https://m.edsoo.ru/ff0d323c

MOJEKyJspHas mMacca. [lemoncmpayus
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«Cozoanue Modenell
(wapocmeporcresvix) ».

MOJIEKY]

MaccoBas J0JIs1 XUMHUYCCKOro 9JICMCHTA B
COCOMHCHUU.

https://m.edsoo.ru/ff0d350c

MaccoBas 109 XUMHYSCKOIro 2JISMEHTA B
COCOMHCHUU.

https://m.edsoo.ru/ff0d350c

10

BanentHocTh
3JIEMEHTOB.

aTOMOB XUMHNYCCKUX

https://m.edsoo.ru/ff0d2eae

11

BanentHocTh
3JIEMEHTOB.

aTOMOB XUMHNYCCKUX

https://m.edsoo.ru/ff0d2eae

12

BaneutHocTts
JJIEMEHTOB.

aTOMOB XHUMHUYCCKUX

https://m.edsoo.ru/ff0d2eae

13

3aKOH COXPAaHEHHS MacChl BEIIECTB.
XuMHYecKue ypaBHEeHUs. Jemoncmpayus
«Onwvim, UTLTFIOCIMPUPYIOWUL 3aKOH
COXpaHeHUsl MAcCobly.

https://m.edsoo.ru/ff0d40c4

14

3aKOH COXPAaHEHHUs MacChl
XHWMHUYECKUE YPABHECHUSI.

BCIICCTB.

https://m.edsoo.ru/ff0d3bh88

15

Knaccudukanmsi XaMUUECKHX PEaKIIHid.

https://m.edsoo.ru/ff0d3f34

16

Krnaccudukanus XHMHYECKAX PEaKIIHK.

https://m.edsoo.ru/ff0d3f34

17

O6o0miaroniee MOBTOPEHUE IO paslery
((HCpBOHa‘IaJ'IBHBIe XUMHWYCCKHUEC
TIOHSITHSIY.

https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

18

KontponmpHast  pabora  mo
«[lepBoHavanbHbIC
IIOHSATHSD).

pazzuemny
XUMHYECKHUE

Paznea 2.

HEO

Baxueiimmne
TaHHYEeCKHX BeHIeCTB.

NnpeacraBuTEe/In

38

19

Bosnyx. Kucimopon — 3ieMeHT u npocroe
BemecTBo. Haxoknenuwe kuciopona B
MPUPOJIE U CIIOCOOBI MOTYUECHHUS.
Hemoncmpayus «Kauecmeennoe
onpeoenieHue CO0epHCanusi KUCIopooa 8
8030yxex.

https://m.edsoo.ru/ff0d448e

20

du3nyeckue M XHUMHUYECKHE CBOMCTBa
KHCJI0pOAa. Lemoncmpayus
«Bzaumooeticmsue geuecms c
KUCTIOPOOOM U YCIIOBUSL BO3HUKHOBEHUSL U
npexkpawjenusi 2openus (noxcapa)”.

https://m.edsoo.ru/ff0d4614

21

XUMHYECKHUE CBOMCTBa KHCIIOpOAA.
Peaknuu ropenusi.

https://m.edsoo.ru/ff0d4614

22

[TpakTideckas pabora Ne3. Ilomydenue,
cobupaHue, pacrmo3HaBaHWE W H3YyUYCHUE
CBOMCTB KMCJIOPOJIA.

https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4ae?

23

IIpumenenue Kuciopoaa.
KHUCJIOpOJA B IPUPOJE.

Kpyrosopor

https://m.edsoo.ru/ff0d497a

24

O30H — awIoTpOIHAA
KHCJIOPOJa.

Mo UK

https://m.edsoo.ru/ff0d448e

25

TennoBoil 3¢ ekt xumMuyeckoit peakuuu.
TepMoXUMHUYECKHE YPAaBHEHHS.

https://m.edsoo.ru/ff0d4790

26

TormnmmBo: yrois W MeTaH. 3arpsi3HEHHUE
BO3lyXa, YCUIICHHUE NapHUKOBOTO
sddekra, pa3pyiieHne 030HOBOTO CIIOSI.

https://m.edsoo.ru/ff0d4c4a

27

Bomopoa- 35eMeHT U MPoCToe BEIIECTBO.
Haxoxaenne BoOIOpoAa B TpHPOJE U

https://m.edsoo.ru/ff0d4dd0
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CH0COOBI NOTYYCHHUSI.

28

®u3nueckue U XMMHUYECKHE CBOWCTBA U
NpUMEHEHUEe Boaopoaa. /[lemoncmpayus
«Bzaumooeticmeue 6o0opoda ¢ oxcudom
meou (1)».

https://m.edsoo.ru/ff0d4dd0

29

[IpakTtuueckas pabora Ned Ilomydenwe,
coOupaHue, pacro3HaBaHUE M H3YyUYCHUE
CBOMCTB BOJIOpoAa (TOpEHHE).

https://m.edsoo.ru/ff0d4dd0

https://m.edsoo.ru/ff0d4f42

30

KomnuectBo BemectBa. Monb. MonsipHas
macca.

https://m.edsoo.ru/ff0d5230

31

BrIunciienue ¢ UCI0b30BaHUEM HOHSITUHI
«KOJIMYECTBO BEIIECTBA» U «MOJISIpHAs
Maccay.

https://m.edsoo.ru/ff0d5230

32

3akoH ABorazpo. MomspHbli  00BEM
ra3oB.

https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

33

Pacuéthl 1Mo XUMHYECKUM YPaBHCHUSM.

https://m.edsoo.ru/ff0d5708

34

Bona, ¢wusmueckue ©W  XHUMHYECKHC
CBOIICTBA. Jlemoncmpayus
«Bzaumooeticmeue 600bl ¢ MEMANLAMUY.

https://m.edsoo.ru/ff0d587a

35

XHUMHUYECKHEe CBOMCTBA BOJBI.

https://m.edsoo.ru/ff0d587a

36

Bopa xak pactBoputenb. PacTBOpuMOCTH
BemiectB. PactBopel. Ponb pacTtBopoB B
MIPUPOJIE U )KU3HU YEJIOBEKa.
Jlemoncmpayus «Ocobennocmu
pacmeopenusi  gewjecme ¢ - pasiuyHol
pacmeopumocnmsiron.

https://m.edsoo.ru/ff0d5b40

37

MaccoBasi J1oJisl BELIIECTBA B PACTBOPE.

https://m.edsoo.ru/ff0d5b40

38

[IpakTuyeckas pabora No5.
IIpurorosnenne pacTBOpOB c
ONPEACIEHHON MacCcOBOM Jonen
pacTBOPEHHOTO BEIIECTRA.

https://m.edsoo.ru/ff0d5eba

39

Pemenue 3agau

https://m.edsoo.ru/ff0d6342

40

Kpyrosopor Bozsl B npupone. Oxpana u
OUYHCTKA IPUPOJIHBIX BOJI.

41

OKCHIBL: KiaccuduKanus,
HOMEHKJIATYpa, MOJTYICHHE.
Hemoncmpayus «3naxomecmeo c
oopasyamu OKCUOO8 U ONUCAHUE UX
cBolCMB).

https://m.edsoo.ru/ff0d664e

42

duznueckrne M XUMHUYECKHME CBOMCTBA
OKCHJOB.

https://m.edsoo.ru/ff0d664e

43

XUMHYECKHE CBOMCTBA OKCHUIIOB.

https://m.edsoo.ru/ff0d664e

44

OcHoBaHus: KIIaccu(UKaIus,
HOMEHKJIaTypa, MOJyUYeHHE.

45

duznyeckue MW XHUMHUYECKHE CBOMCTBA
OCHOBaHHIA. Jlemoncmpayus
«Onpedenenue pacmeopos OCHOBAHUI C
nomowbto  uHoukamopos.  Ilonyuenue
HepacmeopuMblX OCHOBAHULLY.

https://m.edsoo.ru/ff0d59e2

46

XMUMHYECKHE CBOMCTBA OCHOBAHU.

https://m.edsoo.ru/ff0d67ca

47

Kucnotsr: KJ1accuduKanus,
HOMEHKJIATYypa, MOJTy4YEHUE.
Jlemoncmpayus «Onpeodenenue
pacmeopos  KUCIOM € NOMOWbIO

https://m.edsoo.ru/ff0d50d2

https://m.edsoo.ru/ffO0dfee2
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UHOUKAMOPOBY.

48

®u3nyeckue M XHUMHUYECKHE CBOMCTBA
KHCJIOT.

Jlemoncmpayus «Bzaumooeticmsue
Kuciom c¢ memainamu. Bzaumoodeticmeue
oxcuoa meou (Il) ¢ cepnotl Kucromotl.
Peakyus neiimpanuzayuuy.

https://m.edsoo.ru/ffOdfee2

49

XUMHAYECKHUE CBOMCTBA KUCIOT.

https://m.edsoo.ru/ffOdfee2

50

Coun: HOMEHKIIATypa, OJIy4EHHE.

[

https://m.edsoo0.ru/00ad9474

51

®u3znueckue M XUMHUYECKHE CBOWCTBA
conet.  [lemoncmpayus  «Bvimecnenue
00H020 Memania Opyeum u3 pacmeopa
conuy.

https://m.edso0.ru/00ad9474

52

XMMHYECKHE CBOMCTBA COJIEH.

https://m.edsoo0.ru/00ad9474

53

I'eneTnueckast CBs3b MCXKAY KiIacCaMHn
HCOPTaHUYCCKUX COGI[PIHCHPIfI.

https://m.edso0.ru/00ad9a50

54

IIpaktyeckas pabora Ne6 Pemrenue
OKCIIEPUMEHTANIbHBIX ~ 33Jlad [0 TeMe
«BaxkHelmme KiIacchl HEOPTaHHMYECKHUX
COCIUHCHUI.

https://m.edsoo.ru/00ad9b7c

56

O6o0maroniee MOBTOPEHUE MO paszziesiaM
«Baxneimue Kiaaccel HEOPTaHMYECKHUX
COEIMHEHUIN.

https://m.edso0.ru/00ad9cb2
https://m.edsoo.ru/00ad9ela

56

KonTponpHast pabora 1o  pasmeny
«BaxHeiimme Kiacchl HEOPTaHUYECKUX
COCTUHEHUN.

Pazgen 3.
Ilepuoauyeckas

IHepuoauveckuii
cucremMa

3aKO0H H
XUMHUYECCKHUX

ynemenToB .M. Menneneea. Crpoenue

aTOMOB.

XumMnueckas CBA3b.

OKHUCIUTENHHO-BOCCTAHOBUTEIbHbIE
peaxkiumu.

10

57

Crpoenue atoma. [lepuoanueckuii 3aKoH
AN.  MenneneeBa.  Ilepuonnueckas
Tabnuia XUMUYECKHUX AJIEMEHTOB.
Hemoncmpayus «Obpasybl memannios u
HemMemasnmunoey».

https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

58

3aKOHOMEPHOCTH HW3MEHEHHS pajauyca
aTOMOB XUMHUYECKHUX AJIEMEHTOB,
METANIMYECKUX W HEMETaJUIMYECKUX
CBOMCTB MO TrpynmaM U Iepuoaam.
Jlemoncmpayus «Bzaumooeticmsue
2UOPOKCUOA YUHKA C pACMBOPAMU KUCTIOM
U wenodety.

https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

59

3nauenue Ilepuognyueckoro 3akoHa U
[lepnonnueckoid CHUCTEMBl XHMHUYECKHUX
DJIEMEHTOB JJI1 pa3BUTHS HAayKd U
MIPaKTUKH.

https://m.edso0.ru/00ada96e

60

XuMuyeckas CBSI3b. KoBaneuTtnas
HEIOJISIPHAS] XMMUYECKas CBSI3b.

https://m.edsoo.ru/00adaab9

61

DJIEKTPOOTPULIATEIBHOCTh ~ XUMHYECKUX
sanemeHToB.  KoBasieHTHass — monsipHast
XHUMHUYECKasl CBSA3b.

https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

62

HNonnag cBa3s.

https://m.edsoo.ru/00adac34

63

CreneHn OKUCIECHUS.

https://m.edso0.ru/00adae28
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64

OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE
peaKIu.

Hemoncmpayus «Onvimul,

uLIIOCmpupyrowue npumepvl OKUCIUMeN b=
80CCMAHOBUMENLHBIX PEAKYULLY.

https://m.edsoo0.ru/00adb076

65

OKHUCIIUTEIEHO-BOCCTAHOBUTEIILHBIC
pEaKIUHm.

https://m.edso0.ru/00adb076

66

O06oOmaromee MOBTOPEHHE 10 pasaeny
«Ilepunognyecknii 3aKOH u
[lepmonnueckas cucTeMa XHUMHYECKHX
anemenToB J[.M. MenneneeBa. CtpoeHue
aTOMOB. Xumuaeckast CBS3b.
OKHCIUTEIBFHO-BOCCTAHOBUTCIIBHEIC
pEaKIIAI.

https://m.edsoo.ru/00adb486

67

Oo6o0maromee NOBTOpPEHHE no
npeamery «Xumus» 3a 8 kiace

https://m.edsoo.ru/00adb33c

https://m.edsoo.ru/00ad9ch?2

https://m.edsoo.ru/ff0d61c6

68

I'opoBasi KOHTpOJIbLHASA padoTa

9 kaacc (68 yacoB)

HaszBanue pa3aesia, TEMbI

KoJ-Bo
yacoB

DJIeKTpOHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIC PeCypPChl

Pazgen 1. BemecrBo u xXuMH4YecKas
peaxkums.

19

1

[Mepuonuueckuii 3akoH. [lepuoanyeckas
CUCTEMa XUMHNYCCKUX DJIECMCHTOB.
Crpoenue aToma.

https://m.edsoo.ru/00adb59e
https://m.edso0.ru/00adb6b6

CtpoeHus BelecTBa: BUIbI XUMHUECKOU
cBs3u. Kpucrammueckue pemeTk.
Jlemoncmpayus «Mooenu
KPUCMATIUYECKUX PEULEMOKY.

https://m.edsoo.ru/00adbac6

Knaccupukanuss ¥ HOMEHKJIATypa
HEOPraHUYECKUX BEILECTB.
Lemoncmpayus «Obpasyul
HEeOP2AHUYECKUX BeUjecmey.

https://m.edsoo.ru/00adb7e2

XUMHYECKHUE CBOICTBA BEIIIECTB
pa3IMYHBIX KJIACCOB HEOPraHWYECKUX
COCTUHEHUH.

I'eHeTmueckas CBSA3b HCOPTaHNYCCKUX
BCIICCTB.

Knaccudukanmst XUMHUECKHX peaKIuid
110 Pa3JIMYHbIM IPU3HAKaM.

https://m.edsoo.ru/00adbch0

OK30- W DJHAOTEPMHUYECKHE PEaKIMH,
TEPMOXUMHUYECKHE PEAKIIIH.

CKOpOCTh XUMHUYECKUX PEAKIINH.
Llemoncmpayus «3asucumocmo
CKOpOCMU  XUMUYECKOU peakyuu om
8030elicmausl pa3iuiHblX PaKmoposy.

https://m.edsoo.ru/00adbhe9a

Obparumeie u HeoOpaTuMble
xumuueckue peakuuu. [lonsatue o
XMMHYECKOM PaBHOBECHHU.

https://m.edso0.ru/00adc28c

10

OKHUCIIUTENILHO — BOCCTAHOBUTEILHBIE
peaKIu.

https://m.edsoo.ru/00adcade
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ﬂeMOHcmpauuﬂ «OxucaumenvHo-
6occmanosumeslbHovle peakyuuy.

11

CocraBiieHre ypaBHEHUN OKUCIUTEIHHO-
BOCCTaHOBUTEIBHBIX peakiui c
UCIIOJIb30BAHUEM METO/Ia DJICKTPOHHOTO
OajaHca.

12

Teopus JIEKTPOJIUTUYECKON
JUCCOLUALINY. DIEKTPOIUTHI u
HEeRJIeKTpouThl. CTeneHb AUCCOLMALNH.

https://m.edso0.ru/00adcd68

13

Jucconuamust  KHUCJIOT, OCHOBaHH,
coJiei. Jlemoncmpayus
«Dnekmponpo8ooHocmb pacmeopos
seuyecms, npoyecc ouccoyuayuu
KUC/IOM, Weno4ell U Coelly.

https://m.edsoo.ru/00add5d8

https://m.edsoo.ru/00add8b2

14

Peakiiii HOHHOTO OOMEHA U YCIIOBUS MX
nporekanus. /femoncmpayusa «lIpusnaxu
NPOMEKAHUsL peaKyuii UOHHO20 0OMEHAY.

https://m.edsoo.ru/00add448

15

[IpakTuyeckas pabora Nel
Pacno3naBanue HEOPraHUYECKHUX
BEIIECTB C IIOMONIbIO KaueCTBEHHBIX
pEaKLH1 HA HOHBI.

16

IIpaktuueckas pabora Ne2 Pemienue
SKCIIEPUMEHTAIbHBIX 3aJ1a4.

https://m.edsoo.ru/00addbfa

17

I'maponus cosen.

https://m.edsoo.ru/00add9d4

18

Oo6o06maroniee MTOBTOPEHHUE MO pasfeny
«BemecTBo ¥ XMMHYECKAst PEAKIIHSY.

https://m.edsoo.ru/00addd12

https://m.edsoo.ru/00addec0O

19

KontponpHass pabora mo pasmeny
«BeiecTBo ¥ XUMUYECKasl peakLus.

Pasznea 2. Hemeraminl HX coeqnHEHHUS.

29

20

OO0m1as XxapakTepucTHKa rajJoreHoOB.
Ctpoenue u puznyecKue CBOWCTBA
MPOCTHIX BEIIECTB.

Hemoncmpayus « Obpasyvi
HeOpeaHu4ecKux aeujecms, Xiopuoos
(canozenu0os)».

https://m.edsoo.ru/00addfe2

21

Xiop. XnopoBogopoa. [erictBue xjaopa
U XJIOPOBOJOPOJa Ha OPTaHU3M
YEeJI0BEKa.

Llemoncmpayua « Duzuueckue u
Xumuyeckue c0uUCmea eai02eHos u ux
COeOUHEHULLY.

https://m.edso0.ru/00ade104

22

Consanas KHUCIIOTA, XUMHUYECKHUE
CBOICTBA, MOJTYYECHUE, TPUMEHEHHUE.

https://m.edsoo.ru/00ade104

23

IIpakTryeckas padora Ne3 CroiictBa
coJIstHOM KuciioThl. KauecTBeHHas
peakiys Ha XJIOpUJ — HOH.

https://m.edsoo.ru/00ade348

24

OO0mras xapakTepucTuka 3J1eMeHToB VIA
—rpynmnbl. CTpoeHHe U CBOWCTBA
KHCJIOPO/Ia.

https://m.edsoo.ru/00ade64a

25

CrpoeHue u CBOHCTBA CEPBI.
AmnoTponHble MOAU(DUKAIIIH.
Haxoxnenue B mpupozne.
Hemoncmpayus «Obpasywvi cepol u eé
COeOUHEHULLY.

https://m.edsoo.ru/00ade64a

26

CepoBosiopoj1, cTpoeHHe, (HU3UYECKHE H

https://m.edso0.ru/00ade802
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XMMHYECKHe cBoiicTBa. OKCHI  CepbI
(V). XUMHUECKOE  3arpsA3HEHUEC
OKPYKAIOIIEH Cpebl.

27

Okcua ceppl  (VI).Cepnas xkuciora,
bu3nYeCKue W XUMHUYECKHE CBOICTBA.
Crioco0bI MoTydeHHs] CEPHOM KHCIIOTHI.

https://m.edso0.ru/00adea28

https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

28

Crienuduueckue cBOMCTBa CepHON
KHCJIOTHI.

Hemoncmpayus «Obyznusanue caxapa
noo oelicmeuem KOHYeHMpupo8aHHol
CEpHOU KUCTIOMbLY.

https://m.edso0.ru/00adea28

29

IIpakTuyeckas padora Ne4 CpolicTBa
pa30aBJIEHHOI CEpHON KHUCIIOTHI.
KadectBenHas peakius Ha cyibdaT —
HOH.

30

OO61as xapakTepucThKa 3JeMeHTOB VA
— rpynnsl. A30T, pU3HYECKHe U
XUMUYecKHe cBoiictBa. Kpyrosopot
a30Ta B IIPUPOJIE.

Hemoncmpayus « Qusuueckue ceoticmsa
asomay.

https://m.edsoo.ru/00adecab

31

AMMI/IaK, €ro (1)14314%01(1/16 U XUMHNYCCKHUC
CBOﬁCTBa, MOJIYYCHHEC U IMTPUMCHCHUC.

https://m.edso0.ru/00adf004

32

[pakTudeckas padora Ne5 ITomyuenwue,
coOupaHue, pacro3HaBaHUE W N3YYCHUE
CBOIWCTB aMMHaKa.

https://m.edso0.ru/00adf180

33

Comu  aMMoHHUs, WX (HU3WYECKHE W
XWMHYECKHE CBOMCTBA, MPUMEHEHHE.
Llemoncmpayusa «Kauecmeennasn
peaxkyusi Ha UOHbL AMMOHUSLY.

34

A30THas KHCIOTa, €€ MOJIyYEHUE,
buznyecKkue 1 XMuMHUYECKHE CBOMCTBA.

https://m.edso0.ru/00adf306

35

Crneuuduueckue cBOMCTBa a30THOM
KHCIIOTHI. XUMHUYECKOE 3arpsi3HEHUE
OKPYXKaroILEeH Cpebl.

Jlemoncmpayus « Bzaumooeticmesue
KOHYEHMPUPOBAHHOU A30MHOU KUCIOMbL
C MeobIoy.

https://m.edso0.ru/00adf518

36

®ocdop, anmoTpomnHble MOTUPUKALIUN
docdopa, huznyeckue U XUMUIECKHE
CBOMCTBA.

Jlemoncmpayus « Duzuueckue ceoticmea
gocghopa u e2o coedunenuily.

https://m.edsoo.ru/00adf68a

37

Oxkcua pocdopa (V) u pochopnas
KHUCT0Ta, GU3NUYECKUE U XUMUIECKHE
CBOIICTBA, MTOJTyYEHHUE.
Hemoncmpayus «Kauecmeennas
peaxkyusi Ha pocham-uony.

https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

38

OO6mas xapakrepucTika 3aemMenTos VA
— Ipynnsl. YTIIepoJ, aJuIOTPOIIHbIE
Moaudukanmu, Gusndeckue u
XUMHYECKHE CBOMCTBA.

Hemoncmpayus «Moodenu
KPUCMALIUYeCKUX peulémox aimasa,
epapuma, ¢ynnepenay, «Adcopbyus

https://m.edsoo.ru/00adfd9c
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pacmeopéHHblx eeuecme
AKMUuBUPOBAHHBIM Y2lIEMD.

39 | Okcunsl yriepoaa, ux puzndeckue u
XMMHYECKHE CBOMCTBA, ACHCTBHE Ha
JKUBBIE OpPraHU3MBbI, IOJIYYCHHE U
IpUMEHEHHE.

https://m.edsoo.ru/00adfebe

40 | YronpHas KHUCIOTA U €€ COJIN, X
(bu3HYEeCKHe U XUMHUYECKUE CBOMCTBA,
noytydeHue u npumeHenue. Kpyrosopor
yriiepojia B MpUpo/ie.

Lemoncmpayusa «Kavecmeennas
peaxyusi Ha KapOOHAM-UOH »,

https://m.edso0.ru/00ae006¢

41 | [IpakTudeckas pabora Ne6 [Tonydenwue,
coOupaHHe U U3yueHue CBOMCTB
YIJIEKUCIIOro Ta3a, paclio3HaBaHUe
KapOOHATOB.

https://m.edso0.ru/00ae027e

42 | TlepBoHavaibHbBIC TOHATHS 00
OpPraHHMYECKHX BELECTBAX.

https://m.edso0.ru/00ae054e

43 | Tlousgrue 0 OMOJIOTHUYECKHA BAXKHBIX
BELLIECTBAX.

44 | Kpemuuii, ero (pu3nvecKkue u
XUMHUYECKHE CBONCTBA, MOJYICHHUE U
npumenenue. Oxcug kpemuus (IV).

https://m.edsoo.ru/00ae080a

45 | Kpemnesas kucinora. CUIMKaThI, UX
UCIIOJIb30BaHUE B OBITY, MEITUIIMHE,
MIPOMBIIIIIICHHOCTH

Hemoncmpayus «Kauecmeenuas
peakyus Ha cunukam-uony, «l[Ipooykyus
CUTUKAMHOU NPOMBIUULIEHHOCTIUY.

https://m.edso0.ru/00ae080a

46 | [IpakTuueckas padora Ne7 Pemrenne
HKCIIEPUMEHTAIIbHBIX 33/a4 110 TEME
«Baxnaennme HeMeTalIbl 1 UX
COCJIMHEHUS.

https://m.edso0.ru/00ae0bf2

47 | O6obmaroriee MOBTOPEHUE IO pa3ieny
«HeMeTamisl 1 UX COSTUHEHUSY.

https://m.edso0.ru/00ae0e18

48 | KonTponbHas padboTa 1Mo pa3aeny
«HemeTamibl ¥ UX COCMHECHUS.

Pa3zgen 3. MeTaJiibl M UX COCIUHEHM .

49 | O0mas xapakTepUCTUKa XUMUYECKHX
3JIEMEHTOB —METAJIOB. MeTautndecKast
cBsi3b. Du3nyeckue CBOMCTBAa METAIIJIOB.

https://m.edsoo.ru/00ael103e

50 | O6mue crocoObl MOTyuYeHUs] METAJIIOB.

https://m.edsoo.ru/00ael1156

51 | XuMuueckue cBOIICTBA METAJLIOB.
DNEKTPOXUMUYECKUN P HAIPSKEHUM
METAJIJIOB.

https://m.edso0.ru/00ae1156

52 | Cnnassl. Koppo3ust MeTanios.
Hemoncmpayusa « Obpa3syvl memannos u
cnnasosy, «Kopposus memannosy.

https://m.edsoo.ru/00ael1156

https://m.edso0.ru/00ae1278

53 | llleno4yHbIC METAIIBI M UX COETUHCHUS.
Hemoncmpayus « Oxkpawuganue
nIaMeHU UOHAMU HAMPUs, KAausl,
Kanoyusy, «Bzaumooeticmsue okcuoa
Hampus ¢ 6000UY.

https://m.edso0.ru/00ae14bh?2

https://m.edsoo.ru/00ael4b2

54 | Maruuii. lllenouno3eMenbHbIE METAILIEL.

Jlemoncmpayus « Bzaumooeticmesue

https://m.edsoo.ru/00ael15e8
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OKCUOA KATbYUSL C BOOOUY,
«Kauecmeennvie peakyuu Ha KAmMuoHbwl
MASHUSL U KATbYUSLY. .

55

Baxueiinue coefTMHEHNS KAJIbIIUS.
JKecTkoCTh BOMABI U CIIOCOOKI €&
YCTpaHCHHS.

Jemoncmpayus « Uccneoosanue
CBOUCE IHCECNKOU 800bLY.

https://m.edso0.ru/00ae15e8
https://m.edso0.ru/00ae1886
https://m.edso0.ru/00aelae8

56

AJTIOMAHUHA.

https://m.edso0.ru/00aelc64

57

AmMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCH/IA ATFOMUHHUS.
Jlemoncmpayusn «Ampomepnoie
CB80UCMBA 2UOPOKCUOA ATIOMUHUSLY.
«Kauecmeennvle peakyuu Ha KAMUOHbL
AIOMUHUSY.

https://m.edso0.ru/00aelc64

58

Kemeso.
Jemoncmpayus «Ilpoyecc copenus
Jicenesd 8 KUCI0pooey.

https://m.edsoo.ru/00ae1d86

59

Oxcuipl, TUIAPOKCHU/IBI U COJIU JKelle3a
(IT) m xxene3a (III), ux cocras, cBOMCTBA
U TIOJTyYeHHE.

Hemoncmpayus «Kauecmeenmvie
peakyuu Ha kamuoHul xcenesza (I1) u
arcenesza (111)».

https://m.edso0.ru/00ae35e6

60

[Ipaktuyeckas padbora Ne8 Permenne
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Baxkneinine MeTalibl U UX
COCIMHCHUS.

Hemoncmpayus «Kauecmeennvie
peakyuu Ha uoHvl yurka, meou (11)».

https://m.edsoo.ru/00ae3de8

61

Ob6o0611aro1iee MOBTOPEHUE 1O pasenny
«MeTaJuTbl M MX COCAMHEHUS.

https://m.edso0.ru/00ael1750

62

Oo6o0maromnee nOBTOPEHME 11O
npeamMery «Xumus»» 3a 9 Kkiaace

https://m.edsoo.ru/00ae0d0a

https://m.edsoo.ru/00adb33c

https://m.edsoo.ru/00ad9ch?2

63

ToxoBasi KOHTPOJIbHAsI paGoTa

|

Pa3znen 4. Xumusi M oKpyxamoumas cpeaa.

w

64

be3onacHoe nCIonp30BaHue BEIIECTB U
XUMHUYECKHUX PEAKIIHii B OBITY.
Jlemoncmpayus « zyuenue oopaszyos
Mamepuanogy.

https://m.edso0.ru/00ae3f50

65*

XUMHUYECKOE 3arpsI3HEHUE OKPYIKArOIIEH
cpensl. ¥V Hac oOHa nianema, 0OHO

0yoywee

https://m.edso0.ru/00ae4270

66

ITprupoaHbIE HICTOYHUKH YIIIEBOJOPOJIOB.

https://m.edso0.ru/00ae4270

67

IToBTOpEHME

-

68

IToBTOpEeHME

*Yuem paboueii npoepammul 6ocnumanus



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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