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IHHOACHUTEJBHASA 3AIINCKA

[IporpamMma 1Mo XMMUU Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBIICHA HA
OCHOBE TpeOOBaHWI K pe3yibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTEbHON MPOTPaMMBbI
OCHOBHOTO 00111ero 00pa3oBanus, npeacrabieHHbix B ®I'OC OO0, a Takxke Ha OCHOBE
denepasibHOM paboueill mporpaMmbl BOCITUTAHUS M C YYETOM KOHIICHIIMM MPENoaaBaHus
yueOHOro mpenMera «XuMHUS» B 00pa3oBaTelbHBIX oOpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma mo xumuu Ja€T MPEACTABICHUE O IEJSAX, OOIIEH CTpaTeruu OO0ydeHUs,
BOCITUTAHUS U Pa3BUTHS 00YJAIONIUXCS CPEACTBAMU yU4EOHOTO MPEaMETa, YCTaHABINBACT
o0s3aTeIbHOE TPEJAMETHOE COJIepKAHUE, IpeaycMaTpUBAET paclpelesieHue €ro 1o
KJIacCaM U CTPYKTYpUPOBAHUE MO pa3jesiaM U TeMaM MPOrpaMMBbl 10 XUMUU, ONIPEACIIeT
KOJMYCCTBEHHBIE W KAYCCTBECHHBIC XapaKTEPUCTUKU COJACPKAHUSA, PEKOMEHIYEMYIO
MOCJIETIOBATEILHOCTh U3YUCHUS XUMHHU C YIETOM MEXKIPEIMETHBIX M BHYTPHUIIPEAMETHBIX
CBSI3€M, JIOTMUKKM Y4eOHOro IpoIecca, BO3PACTHBIX OCOOEHHOCTEM O0O0ydarommxcs,
ompeesieT BO3MOXKHOCTH TIpeAMeTa i pealu3aluu TpeOOBaHUN K pe3yjbTaTaMm
OCBOCHMSI OCHOBHOW 00pa3oBaTENbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHUsl, a TaKXke TPEOOBaHUU K pe3ysbTaTaM OOyUYEHHS XMMHUU Ha YpPOBHE Iiejei
W3Y4CHUS TIpeIMeTa W OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIBHOW JEATEIHLHOCTH
00y4aroerocsi 0 OCBOCHUIO yUeOHOTO COACpKAHMSL.

3HaHWE XUMHUU CIYXKUT OCHOBOM g  (OPMUPOBAHUS  MHUPOBO33PEHUS
oOydJaromierocsi, €ro MpeACTaBICHH O MaTepuaIbHOM EIMHCTBE MHPA, BAKHYIO POJIb
UTPAOT (GOPMUPYEMBIC XUMHUEH MPEICTABICHUS O B3aWUMOIIPEBPAIICHHUSIX dHEPTHHA U 00
ABOJIFOIIMN BEIECTB B MPHUPOJIE, O MYTAX PEHICHUS TIOOAIBHBIX MPOOJIEM YCTOWYHUBOTO
Pa3BUTHUSL YEJIOBEUYECTBA — CBIPHEBOW, SHEPreTUYECKOM, IHUILEBOM M DKOJOTHYECKOU
6e30macHOCTH, TPOOJIEM 3PABOOXPAHCHHSI.

N3yuyenne xumun:

CIIOCOOCTBYET peau3alii BO3MOXKHOCTEH /I caMOpa3BUTHS W (DOpMUpOBaHUS
KYJIbTYPhI THWYHOCTH, €€ 001Iel U (yHKIIMOHATLHOW TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi,  HAaBBIKOB WX  CAMOCTOATEIbHONM  yd4eOHOH  JesTEIhbHOCTH,
AKCIIEPUMEHTAILHBIX M MCCIICOBATEIBCKUX YMEHNH, HEOOXOIUMBIX KaK B ITOBCETHEBHON
KU3HH, TaK U B MPOGECCHOHATBHON JIEATEIHLHOCTH,

3HAKOMUT CO CHEIU(UKON HAYyYHOTO MBIIIUICHUS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIA/la Ha EIWHCTBO MPHUPOJLI M YEJOBEKa, SBISETCS OTBETCTBEHHBIM JTallOM B
(hOpMHUPOBAHUN €CTECTBEHHO-HAYYHON IPAaMOTHOCTH 00YyUYaOIINXCS;

CrocoOCTBYET (HOPMUPOBAHHIO LIEHHOCTHOTO OTHOIICHUS K €CTeCTBEHHO-HAYYHBIM
3HAHWAM, K TPHUPOJE, K YEIOBEKY, BHOCHT CBOHM BKJIAJl B DKOJOTHYECKOE OOpa3OBaHME
00yJaroInXcs.



JlaHHblE HamlpaBleHHs B OOY4YEHMM XHMHMHM OO€ecnedMBaroTCs Ccreuu(puKon
COJIep)KaHusl y4eOHOro ImpeaMeTa, KOTOPbIN SIBISIETCA MEAarornyecky aJarnTUpOBaHHBIM
OTpakeHHeM 0a30BOY HAYKH XMMHUU Ha OMPEEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEr0 OOpa3oBaHWsS OPHUEHTHUPOBAH Ha
OCBOEHME OOYyYalOUUMHUCS CHCTEMbI [I€PBOHAYAJbHBIX IOHATUH XWUMUH, OCHOB
HEOPraHWYEeCKOM XMMHMHM M HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX IOHATHHA OPraHUYECKON
XUMUH.

Crtpyktypa coaepkaHHMs TMpPOrpaMMbl IO XUMUU CGHOPMUPOBaHA HA OCHOBE
CUCTEMHOT0 N01X0/1a K €€ uzyueHuto. Coaep:kaHue CKIaIbIBaeTCs U3 CUCTEMBI IOHATHN O
XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHATUI 0 XUMHUYECKOH peakuuu. O6e 3tu
CUCTEMBI CTPYKTYPHO OPTaHHU30BaHbI I10 IPUHIUITY IIOCJIEI0BATEIBHOTO Pa3BUTHS 3HAHUI
Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— ITepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHUS O CTPOECHUH aTOMa U XUMHUYECKOM CBA3Y;

— NPEACTABICHUHN 00 3JEKTPOIUTHUECKOMN TUCCOIMALNY BEIIECTB B pACTBOPAX.

TeopeTnueckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU IMOJTYyYECHHBIX U
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCA IOCJIEAOBATEIBHO OT OJHOTO YPOBHS K JIPYroMy,
BBINIONHAS (PYHKIMHM OOBSICHEHHS M IPOTHO3MPOBAHMUS CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEMN MPAKTUYECKOTO IPUMEHEHMS U MTOJTYyYEHUS N3YyYaeMBbIX BEILIECTB.

OcBoeHue mporpamMmsl 10 XMMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O
XUMHYECKON COCTABJIAIONIEN HAyYHOW KapTUHBI MUpPA B JIOTHKE €€ CUCTEMHOM IPUPOJIBI,
LIEHHOCTHOTO OTHOUIEHWS K HAYYHOMY 3HAHMIO U METOJaM NO3HaHUA B Hayke. M3ydyenue
XUMHH TPOUCXOAUT C MPUBJICUECHUEM 3HAHUM M3 paHee U3YUYEHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuiit Mup», «buonorus. 5—7 knaccb» U «duzuka. 7 Kiaccy.

[Ipy u3ydyeHHH XMMHH MPOUCXOAUT (HOPMUPOBAHHE 3HAHUI OCHOB XUMHUYECKOU
HAayKd Kak oOOJacTH COBPEMEHHOTO €CTECTBO3HAHMS, NPAKTUYECKOH JeATEIbHOCTH
YeJIOBEeKa M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpbl. 3a/1aya yueOHOT0 IpeIMeTa
COCTOMT B (OPMUPOBAHUU CHUCTEMbl XMMHUYECKHMX 3HAHUH — BaXKHEWIMX (HaKTOB,
MOHSATUH, 3aKOHOB M  TEOPETUYECKHX  TOJOKEHUM, JIOCTYMHBIX  0000mIeHu
MHPOBO33PEHYECKOTO XapakTepa, si3blka HAayKH, B MPHOOIIEHMH K HAYYHBIM METOJaM
MO3HAHUS TIPU U3YYEHUH BEIECTB U XUMUUECKUX Peaklui, B GOPMHUPOBAHUU U PA3BUTUU
MO3HABATENbHBIX YMEHUH W HX NPUMEHEHHH B Y4YeOHO-TIO3HABATEJIbHONH U yueOHO-
HCCIIEIOBATENIbCKOM  JIeATENbHOCTH, OCBOCHHMU TMpaBUJ 0€30MacHOro oOpamieHus ¢
BEILIECTBAMH B [IOBCETHEBHOM JKU3HMU.

[Ipy wu3yyeHHH XUMHHM Ha YPOBHE OCHOBHOTO O0OIIEro 0Opa3oBaHHS Ba)kKHOE
3HaUY€HUE MPUOOPENH TaKHUe 1IeJId, KaK:

—  (opmupoBaHHME  HHTEUIEKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOH K
caMO00pa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSITEIbHOMY  TPUHSATUIO  PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KHU3HU;



— HaIpaBJIE€HHOCTh OOYyYEHMs] Ha CHUCTEMATHYECKOEe MPHUOOIIEHUE 00yYarolmuxcs K
CaMOCTOSITEJIbHOM  TO3HABATENIBHOM JAESATEIbHOCTH, HAYYHBIM METOJaM IO3HaHMS,
(GhOpPMHUPYIONUM MOTHUBAIIAIO M PA3BUTHE CIIOCOOHOCTEH K XUMHUH,

— o0ecIieueHue yCIoBUH, CIIOCOOCTBYIOIINX MPUOOPETEHUIO 00YJIAIONTUMUCS OTBITA
pPa3HOOOpa3HOW JICSITENIbHOCTH, TIO3HAHWS M CaMONO3HAHUS, KIIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHIIMI), UMEIOIIMX YHUBEPCAJIbHOE 3HAUYCHUE JJIA PA3TUYHBIX BHUJIOB
NEATEIIbHOCTH;

— (hopmupoBaHue 00IICH GYHKITMOHATHPHOU M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM YHCJIE YMEHUU OOBSICHATH M OIICHWBATH SIBICHUS OKPY)KAIOIIETO MHUpPA, HCTOIB3YS
3HAHUSA U OIBIT, MOJYYEHHBbIE NPU H3YYEHUU XUMHH, MPUMEHATh WX NPU PEILICHUU
npo0JsieM B TOBCEAHEBHOM JKU3HU U TPYIOBOM JACSATEIBHOCTH;

— ¢opmMupoBaHrUe y OOYYaIOIIUXCS TYMAHUCTHYECKUX OTHOIICHUMN, MOHHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUW MJi1 BBIPAOOTKH HSKOJIOTHYECKH 11€71eCO00pa3HOTO
MOBEJICHUSI B OBITY U TPYJIOBOM JAESITEIBLHOCTH B ILIEJISIX COXPAHEHUSI CBOErO 3JI0POBBS U
OKPYKaroIIEW IPUPOTHOUN CPEIBIL;

— pa3BUTHE MOTHBAllUM K OOYYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHS OOIIEUETOBEUECKUX ILIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JaJIbHEHIIIEr0 00yUeHMUS.

OO6miee 4MCIO 4YacoB, OTBEAEHHBIX JJISi M3YYCHUSI XUMHUU Ha YPOBHE OCHOBHOTO
oO1ero oopasoBaHusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIENO), B
9 kacce — 68 yacoB (2 Jaca B HEJICIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/bHbIe XUMHYECKHE TOHATHUS

[Ipenmer xumuu. Posib XuMun B )KW3HU 4Y€IOBEKa. XUMUA B CUCTEME Hayk. Tena u
BellecTBa. OU3NUECKUE CBOKMCTBA BELIECTB. ATperaTHOe COCTOsIHUE BelecTB. [loHsTHE 0
METO/Iax MO03HaHUs B XuMUU. YncTele BemiecTBa U cmecu. CriocoObl pa3ieNieHus: CMeCceH.

ATOMBI U MOJNEKYIbl. XUMUYECKUE 3IEMEHThI. CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[TpocTeie U ClIOXKHBIE BelleCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudaeckass ¢GopMyna. BaleHTHOCTh aTOMOB XHWMHUYECKHX DJJIEMEHTOB. 3aKOH
NOCTOSTHCTBA cocTaBa BewlecTB. OTHocuTenbHas aromHass Macca. (OTHOCHUTENbHAs
MOJIEKYJISIpHas Macca. MaccoBast 107151 XUMMHUYECKOT0 3JIEMEHTA B COEIUHECHHH.

KomnuectBo BemectBa. Monb. Mossgpraast Macca. B3auMocCBsI3b KOJIMUECTBA, MAaCChI U
qyucia CTPYKTYPHBIX €IUHUIL BeliecTBa. Pacu€Trl mo dhopmysiaMm XUMUYECKUX COCTUHEHUH.

DU3NYECKUE U XUMHUYECKHUE SIBIICHUS. XUMUUYECKAsI PEAKUHS U €€ MPU3HAKUA. 3aKOH
COXpaHEHUsI MacChl BeHIECTB. XUMHYECKUE ypaBHeHHUsA. Knaccudukaumss XUMHUYECKHX
peakiuii (CoOeIMHEHUS, pa3JIoKEeHUs, 3aMeIleHNsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKON MOCYyJ0H, mMpaBuiaMu paboTbl B JIabopaTopuul Hu
npuémMaMu oOpallleHuss ¢ J1abopaTOpHBIM O00OPY/IOBaHUEM, W3yYE€HHWE U OIMCaHUE
(bU3NYECKUX CBOMCTB 0Opa3IlOB HEOPTraHWYECKUX BEIISCTB, HaOIMIOJeHHE (PU3MUESCKUX
(ru1aBiieHHE BOCKA, TastHUE JIbJla, paCTUPAHUE caxapa B CTYIKE, KUTIEHUE U KOHACHCAITUs
BOJIbI) W XUMHYECKHMX (TOpEHHE CBE€UM, MPOKAJIMBAHUE MEIHOW TMPOBOJIOKH,
B3aUMOJICHCTBME MeJa C KHCJIOTOW) SIBICHHWM, HAOJMIOJEHHE M ONHCAHHE NPU3HAKOB
MPOTEKAHUSI XHMMHYECKUX peakuuid (pa3ioKEeHHE caxapa, B3auMOJECHCTBUE CEpHOMU
KHCIIOTBI C XJOpUAOM Oapusi, paszioxeHue ruapokcuna meau (II) mpu HarpeBanuw,
B3aUMOJIeHCTBUE Xene3a ¢ pactBopoM cor meau (II), uzyueHue crnocoOoOB pazaeneHus
cCMeceil: ¢ TMOMOUIbI0 MarHuta, (QUILTPOBAHWE, BbINIAPUBAHUE, JIUCTUILUIALIMS,
xpomatorpadusi, TPOBEJACHUE OYUCTKU ITOBAPEHHOW COJIM, HAOJIIOJCHUE W OINHUCAHUE
pe3yJAbTaTOB MPOBEACHUSA OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI Macchl,
CO3/IaHHE MOJIeJIeld MOJIEKYJ (IIIapOCTEPKHEBBIX ).

Ba:xHeiimue npeacTaBuTe I HEOPraHNYECKUX BellECTB

Bo3ayx — cmech razon. CoctaB Bo3ayxa. Kuciopo — 2JieMEHT U MPOCTOE BEIIECTBO.
Haxoxnenue kuciopona B mpupoje, (U3NUeCKHe M XHUMHYECKHE CBOMCTBA (peaKiuu
ropenusi). Oxkcunapl. [lpumenenue kucmopoga. CrmocoObl TONYYEHHUS KHCIOpOJa B
nabopaTtopud W TNpombiUieHHOCTH. KpyroBopoT xkuciopoma B mpupoae. O30H —
aJUIOTpONHAs MOIU(UKAIINS KUCIOPOa.

TernoBoit 3PpekT XUMUUECKOW peakiuu, TEPMOXUMHUYECKUE YpaBHEHUS, dK30- U
SHJIOTEPMUYECKHE PEAKIMU. TOIIMBO: Yroidb U METaH. 3arpsi3HEHUE BO3/lyXa, YCUJICHUE
MapHUKOBOTO 3 (exTa, pa3pyieHne 030HOBOTO CIIOS.



Bonopon — snemeHT M mpocrtoe BemecTBO. HaxoxnaeHune Bomopona B IPUPOJE,
¢du3nueckue U XMMHYECKHE CBOWCTBA, MPUMEHEHHE, crocoObl monydyeHus. Kuciaotel u
COJIH.

Monsipabiil 00BEM ra3oB. PacyéTel N0 XUMUUECKUM YPaBHEHUSIM.

@dusnueckue cBoucTBa BoAbl. Boma kak pactBopurens. PactBopel. HacklleHHbe 1
HEHACBHILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BElIECTB B BoAE. MaccoBasi A0JIs BEIIECTBA B
pactBope. XuMuueckue cBoictBa Bonbl. OcHOBaHMs. Poiib pacTBOpPOB B MpUpOAE U B
XKU3HU yenoBeka. KpyroBopot Bojbl B pupoje. 3arps3HeHre IpupoiHbix BoJ. OxpaHa u
OYMCTKA IPUPOAHBIX BOJ.

Knaccudukanus neopranndyeckux coeauHeHuii. Oxcuabl. Knaccudukamms okcuoB:
cosieoOpasyromue (OCHOBHBbIE, KHCJIOTHBIC, aM(OTEpHbIE) U HECcoJeoOpa3yrolue.
Homenknatypa okxcnaoB. du3nyeckue M XMMHYECKHE CBOMCTBA OKCHIOB. [lomydeHume
OKCHJIOB.

OcHoBanusi. Knaccudukaiuss OCHOBaHUN: MIETOUYM W HEPACTBOPUMBIE OCHOBAHUAL.
Homenknarypa ocHoBaHuii. @Pu3nyeckue W XHUMHUYECKUME CBOWCTBA OCHOBAHUM.
[TomyyeHne oCHOBaHUM.

Kucnotrel. Knaccudukamus kucnor. Homenknarypa kucior. Pusznueckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTHM MetaimmoB H. H. bekeroa. Ilonydenue
KHUCJIOT.

Comu. Howmenknatypa coiseil. PU3NYECKHME MW XUMHYECKHE CBOWCTBA COJICH.
[Tonmyuyenue couei.

['eneTnyeckas CBsI3b MEXKAY KIACCAMU HEOPTaHUYECKUX COCIMHEHHUI.

Xumuueckuii IKCnepumenm:

KAQUECTBEHHOE ONPEAECICHUE COJEPKAHUSA KHUCIOPOJAa B BO3IyXE, IOJYUYCHHUE,
coOupanue, paclo3HaBaHWE W  U3YYEHHUE CBOMCTB  KHUCIIOpOJa, HaOIoJIeHue
B3aMMOJCHUCTBUSA BELIECTB C KUCIOPOJOM M YCJIOBUS BO3HUKHOBECHHUSI U TMPEKPALICHUS
ropenusi (mokapa), O3HaKOMJIEHHE C oOpa3laMHu OKCHUJOB U OINHCAHUE WX CBOWCTB,
MoJyuyeHue, coOupaHue, paclo3HaBaHUE W M3YyUYEHUE CBOWCTB Bojopoja (TopeHue),
B3aumojelcTBue Bojopoga ¢ okcugoM wmead  (II)  (BO3MOXKHO — HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB), HAOIIOIEHHE 00PA3I[OB BEIIECTB KOJUYECTBOM | MOJIb, UCCIIEIOBAHUE
OCOOCHHOCTEM pacTBOPEHHUS BEILIECTB C PA3IUYHOM PACTBOPUMOCTBHIO, MPUTOTOBIICHHE
PAaCTBOPOB C ONPEAEIEHHON MAaCCOBOM JI0JIEN pACTBOPEHHOIO BEILIECTBA, B3AUMOCUCTBUE
BOJbl C MeTaulaMu  (HaTpueM U KaibllueM) (BO3MOYKHO  HCIIOJb30BaHUE
BHUJICOMATEPHAIIOB), HCCIIEIOBaHNE OOpa3OB HEOPTaHWMYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOJIIOICHNE U3MEHEHHUS OKPACKU UHIMKATOPOB B PACTBOPAX KUCIIOT U MICJIOYECH,
uzydyeHue B3aumojercteus okcuaa meau (II) ¢ pacTBopoM cepHOIl KHUCIOTBI, KHCIOT C
METa/UIaMH, PpEaKUUN HEeUTpaau3alyH, [OJYYCHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOI'O METajula APYTHM K3 PAacTBOPA COJIM, PEIICHUE HKCHEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHeunme Ki1accbl HEOPraHUYECKUX COEAUHEHUIN.



IMepuoanueckuid 3akoH u Ilepuoauyeckass cucreMa XUMHYECKUX 3J1eMeHTOB /.
N. MenaeaeeBa. Crpoenne aroMoB. XuMHYECKasi CBs3b. OKHCINTEIbHO-
BOCCTAHOBUTEJbHbIC PeaKIUU

[TepBbie MOMBITKK KiIacCU(UKAIMU XHMHUYECKHX JJIEMEHTOB. lloHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENbHbIE METaJlIbl, FaJOreHbl, HHEPTHBIC
rasbl). DJIIEMEHTBI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCU/IBI.

ITepuonnyeckuit 3akoH. Ilepuomnueckas cucremMa XxuMuueckux dsyiemeHtos /I, U.
Menneneea. Kopotkonepuonnas u JiuHHONIEpUoaHas Gpopmbl [lepuonndeckoil cucTeMsl
xumudeckux aneMeHtoB [[. Y. Menneneesa. Ilepuonsl m rpynmnel. OU3NYECKUAN CMBICIT
NOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYNIIbI JIIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3orombl. OnekTtponsl. CtpoeHue
ANIEKTPOHHBIX 000JIOUEK aTOMOB MepBbIX 20 XUMHUYECKUX 3JeMeHTOB llepmonnueckoi
cucrembl J[. WM. MenngeneeBa. XapakTepUCTUKA XHMHYECKOIO JJIEMEHTa IO €r0
nonoxenuto B [leprnoanueckoit cucreme /1. I. Menneneesa.

3aKOHOMEPHOCTM  HM3MEHEHHUSI paadyca aTOMOB  XUMHUYECKUX  BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIaM U IIEPUOIaM.

3nauenne Ilepuomnueckoro 3akoHa u lleproaMYecKOr CUCTEMBbl XHMHUYECKUX
AJIEMEHTOB JUIS Pa3BUTUA HAYKHU U npakTuku. 1. 1. Mennenees — yu€Hblil U rpak1aHUH.

Xumuyeckass  cBsi3b. KoBaneHTHass  (moisipHass W HENOJIAPHAs))  CBSI3b.
DJIEKTPOOTPULATETBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp oxuciienus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. IIpoueccs
OKHCIICHHS] U BOCCTAHOBIICHUS. OKHCIIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHne o0pa3loB BEIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJICHCTBUE THAPOKCHIA
LMHKA C pPacTBOpAMHU KHCJIOT M IIEJOYEH, MPOBEACHUE ONBITOB, HIUIFOCTPUPYIOLIUX
MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUuidl (TOpEHHE, PEeaKIUu Pa3oKEeHHUs,
COCIMHCHUSA).

Mesicnpeomemmuoie cea3u

Peannzanust MeXNpeaMETHBIX CBS3€d MpU HM3YYEHUM XUMHUA B 8 KJacce
OCYIIIECTBIISICTCS Yepe3 MUCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATUN, TaK U
TIOHSITUH, SIBIISIOIIMXCS CUCTEMHBIMH JJIsl OTAECIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0mme ecTecCTBEeHHO-HAYYHbIE TMOHATUS: HAy4YHBIA (haKT, THIOTE3a, TEOPHUS, 3aKOH,
aHalIW3, CUHTE3, KiIaccuukanus, TMEePUOJANYHOCTh, HAONIONCHHE, OSKCICPUMEHT,
MOJEIUPOBAHUE, U3MEPEHNE, MOJIEb, SIBIICHHE.

@u3uka: marTepus, aToM, JJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIHJ, H30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsij, BEIIECTBO, TENO, 00bEM, arperaTHOe
COCTOSIHME BEILIECTBa, Ta3, (U3NYECKHUE BEIWYUHBI, EIUHUIBI H3MEPEHHUS, KOCMOC,
IUIaHeThl, 3BE3161, COJHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.



['eorpadusi: armocdepa, rumpocdepa, MUHEpasbl, TOPHBIE MOPOJbI, IOJIE3HbIE
UCKOIA€MBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XuMH4YeCKas peakuus

[Tepuonnueckuit 3akoH. Ilepuomnueckas cucreMa xumuuyeckux syemeHtos /1. H.
MenpneneeBa. CTpO€HHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWMCTB XHMHYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KalIMs, KaJbLHs U UX COEAUHEHU B COOTBETCTBUU C
MIOJIOKEHHUEM 3JIEMEHTOB B lleproanyueckon cucTeEME U CTPOEHUEM X aTOMOB.

CrtpoeHue BellecTBa: BUbI XUMHUECKON CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOWCTB BEIIIECTBA OT THUIA KPUCTALUINYECKON PEMIETKHA U BUJIa XUMUYECKOU
CBSI3U.

Kinaccudukanust 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XUMUYECKUE CBONCTBA
BEIIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJaccaM HEOPraHWYECKUX COECAUHECHUU,
TEHETUYECKAas CBS3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanys XuUMHUECKMX peakiMil MO pa3IMYHbIM MpU3HaKaM (M0 YHCIY U
COCTaBy Yy4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIoBOMY 3h(dEKTy, MO0 U3MEHEHUIO
CTEMEHEW OKHCJICHUS XUMHYECKUX DJJIEMEHTOB, IO OOpaTUMOCTH, IO Y4YacTHUIO
KaTajau3aropa). IK30- U SHJI0TEPMUUECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHCHUSI.

[lonsitue o ckopoct xumudeckod peakiuu. IloHarue 00 00paTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakiusax. [loHsTHEe O TOMOTEHHBIX U TeTEePOre€HHBIX
peakuusx. Ilonstue o karanuse. [loHsTtme o XxumMuueckoMm paBHOBecHH. DakTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMUYECKOMN PEAKIIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTETLHO-BOCCTAHOBUTENIHHBIC PEAKIINU, JIEKTPOHHBIA OAJIAHC OKUCIUTEIHHO-
BOCCTAaHOBUTEIBHOU peaKLnH. CocraBnenue YPaBHEHUU OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUIN C UCTIOJIb30BAaHMEM METO/1a AIEKTPOHHOTO OasiaHca.

Teopust DIEKTPONUTUYECKOM TUCCOUMALMHU. OJIEKTPOJIUTBI W HEDJIEKTPOJIUTHI.
Katnonsl, aHmoHbl. MeXaHU3M JUCCOIMALIMM BEHIECTB C PAa3IMYHBIMU BHUJIAMU
xuMuueckoi cBszu. CreneHn auccoruanuu. CUIbHbIE U CIa0bIe DJICKTPOJIUTHI.

Peakiuu wnonHHOTO OOMEHa. YCIOBHMS TPOTEKaHWS pEakiMii HMOHHOTO OOMEHa,
MOJIHBIE U COKpAallIéHHbIE MOHHBIE ypaBHEHUS! peakiuil. CBOWCTBA KUCIOT, OCHOBAHUN U
COJIE B CBETE MPEACTaBICHUN 00 3IEKTPOIUTHYECKON auccoruanuu. KadecTBeHHBbIE
peakuuu Ha UOoHBL. [[oHATHE O THaPONN3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJICIISIMUA KPUCTAJUIMYECKUX PEIIETOK HEOPTAHUYECKUX BEIIECTB —
METaJUIOB U HEMETAJUIOB (rpadura M ajMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpPHs),
HCCJIEIOBAHUE 3aBUCMMOCTH CKOPOCTU XMMHUYECKOW PEAKIUKU OT BO3ACHUCTBHUS PA3TMUYHBIX
(akTOpOB, MCCIEAOBAaHWE DJICKTPOIPOBOJHOCTH PACTBOPOB  BEUIECTB, IIpoliecca
JTUCCOLMAIIMY KUCIIOT, IIET04eil U coiel (BO3MOXKHO MCIIOJIb30BaHUE BUIEO MAaTEpUaAIIOB),
MPOBEICHUE OIBITOB, WUIFOCTPUPYIOIIUX NPU3HAKK IPOTEKAHUsS PpPEAKIUd HOHHOTO
obmeHa (oOpa3oBaHME OCaJKa, BBIJIEJIEHUE Ta3a, OOpa30BaHHWE BObI), OIBITOB,
WUTIOCTPUPYIOIINX TMPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKlMil (ropeHue,



peaklMu Pa3JIOKEHHs, COEJUHEHUs), pacliO3HABAaHUE HEOPraHMYECKUX BEIIECTB C
MOMOIIIbIO0 KAYECTBEHHBIX PEAKIIMI HA MOHBI, PELIEHNE SKCIIEPUMEHTABHBIX 3a7a4.

Hemeranibl U MX coeiMHEHUSA

OObmas xapakTepucTrka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepHbIE
creneHu okucieHus. CtpoeHre u GU3NUEeCKUe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB.
X¥MHUYECKHE CBOICTBA Ha MpUMeEpE XJIopa (B3aUMOCIHCTBUE ¢ METAJIIaMU, HEMETaJUIAMH,
miesioyamu). XjopoBoaopon. ConsiHas KUCIOTa, XUMHUYECKHME CBOMCTBA, MOJyYEHHUE,
IIpUMEHeHHue. JIelcTBUE XJIOpa W XJIOPOBOJOPOJAa HAa OPraHW3M YeloBeKa. BaxHenmme
XJIOPUJIBI U UX HAXO0KJICHUE B MPUPO/IE.

O6mas xapakrepuctuka 351eMeHTOB VIA-rpyrmibl. OcCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHue u pundyeckre CBONCTBA MPOCTHIX BEIECTB
— KHCJIOpOJa U cepbl. AJUIOTPONHbIE MOAM(DUKAIMU KUCIOPOAA U Cepbl. XUMHUYECKHUE
cBoiicTBa cepbl. CepoBOAOPO, CTpoeHUe, (U3NYECKUE U XUMUUYECKUEe CBOMCTBA. OKCHUIbI
cepbl KaK NPEICTaBUTENIM KHUCIOTHBIX OKcuaoB. CepHas Kuciota, (uanyeckue u
XUMHUYECKHE CBOMCTBa (OOIIME Kak IMpenCcTaBUTENs Kiacca KUCIOT M CHelU(pHUUECcKUe).
XUMUYECKHE PEAKINH, JIeXKAIUe B OCHOBE IMPOMBIIIIEHHOTO CI0c00a MOIy4YeHHsI CEPHOI
KucnoTel. [Ipumenenue cepHoit KucaoTel. CONMM CEPHOM KUCIOThI, KAUECTBEHHAS pPEaKIIUs
Ha cynbQaT-uoH. HaxoxneHwe cepbl U €€ COECIMHEHHA B MPUPOJE. XHUMHYECKOE
3arpsi3HEHUE OKPYKAIOIIEH cpeibl COEIMHEHUSAMHU Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE
BO3JlyXa U BOJJOEMOB), CITOCOOBI €T0 MPEIOTBPAILICHHUS.

OO6mras xapaktepucTuka sneMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOSHHUSI aTOMOB,
XapaKTEpHbIE CTENEHU OKHUCIECHUs. A30T, paclpOCTpaHEHHE B MpUpPOAE, (HU3MYECKUE U
XUMUYecKue cBoMcTBa. KpyroBopor azora B mnpupoae. AMMHAK, €ro (PU3UYECKHE U
XUMHUYECKHUE CBOWCTBA, MoJlyueHUEe U npumeHeHue. Coiau aMMOHMS, UX (U3NYECKUE U
XUMUYECKUE CBOMCTBA, TpUMeHeHHE. KauecTBeHHas peakiys Ha MOHbl aMMOHUS. A30THas
KUCJIOTa, €€ moJiydeHue, (Qu3nueckue W XUMHUYECKHME CBOMcTBa (00mIME Kak
MpEeACTaBUTENS KJjacca KHUCIOT U crneunduueckue). VMcnonb3oBaHMEe HUTPATOB M COJIEH
aMMOHHUS B KaUE€CTBE MUHEPAIbHBIX yIOOpEeHH. XUMUYECKOE 3arpsi3HEHHE OKPYKarolen
Cpelbl COENMHEHMSIMHU a30Ta (KHUCIIOTHBIE JOXAM, 3arpsA3HEHUE BO3J1yXa, IOYBBI U
Bos0éMoB). Docdop, amtorpomnabie Moaudukanuu dhochopa, GU3NIECKUe U XUMUIECKUC
cBoiictBa. Okcun ¢ocdopa (V) u dochopnas kucinora, GU3MUECKHE U XUMHUYECKUE
CBOICTBA, nosydyenue. McnonpzoBanue pocdaroB B kauecTBE MUHEPAIBHBIX YAOOPEHUH.

O6mras xapakrepuctuka 35eMeHTOB [VA-rpymmbl. OcOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHble  CTENEHW  OKHCIEHUS.  YTIUIepoJ,  ajulOTpOmHble  MOIU(UKALUH,
pacnpocTpaHeHHe B MpHUpojae, (GU3NYECKUEe M XUMHUYECKHE CBOMCTBa. AzjcopOuus.
Kpyrosopotr yriepoga B mpupoge. Okcuabl yriepoaa, ux (pU3MUYecCKue U XUMHUYECKHE
CBOMCTBA, JIEUCTBHE Ha >KUBbIE OPraHU3MBI, TIOJYYEHUE U MPUMEHEHUE. DKOJIOTHYECKUe
npo0iieMbl, CBsi3aHHbIEe ¢ okcuaoM yraepona (IV), rumoresza rio0GanbHOrO MOTEIICHUS
KJIMMaTa, TapHUKOBBIA 3¢ dexT. YroimpHas Kuciaota U €€ coild, uX (U3NUECKHEe U
XUMHUYECKUE CBOICTBA, MOJyYeHUEe U npuMeHeHne. KauecTBeHHas peakuusi Ha KapOoHart-



noHbl. Mcnonib3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO351CTBE.

[lepBoHavyayibHBIE TIOHATHS 00 OPraHWYECKUX BEIMIECTBAX KaK O COCIWHEHUIX
yraepojna (MeTaH, 3TaH, STWJIEH, AUETWIEH, 3TAaHOJ, TJMLUEPUH, YKCYyCHas KHCIIOTA).
[IpupoHbie UCTOUYHUKHU YTIIEBOJOPOAOB (YroJib, MPUPOAHBIN ra3, HE(Th), MPOAYKTHI HX
nepepaboTku (OCH3UH), UX POJIb B OBITY U MPOMBIIUICHHOCTH. [IoHsITHE 0O OHOJIOTUYECKHU
BaXHBIX BEIllECTBAaX: >XKHMpaX, OejKax, YIJeBOJaxX — M MX pOJIM B JKU3HU YeJIOBEKa.
MarepuanibHOE €TUHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCIUHEHUI.

KpemHuuii, ero ¢guznyeckrne M XMMHYECKHE CBOMCTBA, MOJYyYEHHE U INPUMEHEHHE.
Coenunenusi kpemHusi B nipupoje. Oomue npeacraBieHuss o0 okcune kpemuus (IV) u
KpeMHUeBOM KuciioTe. CHIMKAThl, UX MCIOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
BakHeiilne cTpouTeNbHbIE MaTEpUANIbl: KEPAMHKA, CTEKIIO, IEMEHT, OETOH, KEI€300€TOH.
[IpoOnemMbl 0€30MACHOrO MCHOJIB30BAHMS CTPOUTENBHBIX MATEPUAIOB B MOBCEIHEBHOM
KU3ZHHU.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpaslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHUCIOTHI,
MPOBEJICHUE KAaueCTBEHHBIX pPEaKIM Ha XJOPUJ-MOHBI U HAOJIOJEHHWE MPU3HAKOB HX
MPOTEKAHUS, OMBITHI, OTPAXKAIOIINE (PU3MUECKUE U XMMHUECKHUE CBOMCTBA raJlOT€HOB U UX
COEIMHEHU (BO3MOXKHO HCIOJIB30BAHKUE BUICOMATEPUATIOB), O3HAKOMJICHUE ¢ 00pa3aMu
XJIOPUIOB (TaJOTE€HUIOB), O3HAKOMJICHHE C oOpasliaMH cepbl U €€ COeAMHEHUSIMU
(BO3MOXHO HCIOJB30BAHUE BHUEOMATEpUAIOB), HAOIOJIEHUE TMpoIecca OOyTIMBaHUS
caxapa MoJ| IeMCTBMEM KOHIICHTPUPOBAHHON CEpHOW KUCIIOTHI, MU3yUYCHHE XUMHUYECKUX
CBOMCTB pa30aBJIEHHOW CEpPHOW KHCIOThl, MPOBEICHHE KAaueCTBEHHOW peakUuu Ha
cynb(dar-uoH u HabIIOIEHUE TPU3HAKA €€ MPOTEKaHUs, 03HAKOMIICHHE C (HU3MYECKUMU
cBOWcTBaMU a3oTa, ¢ochopa W HUX COCAMHEHUH (BO3MOXKHO  HCITOJIb30BAHHUE
BUJIEOMATEPHAIIOB), 0Opa3lamMu a30THbIX U (OChOPHBIX yHOOpEHM, MOJydYeHHUe,
coOupaHue, pacrno3HaBaHWE W M3YUYEHUE CBOMCTB aMMHaKa, MPOBEICHHE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHHUA U (¢ochaT-uOH U HM3Y4YCHUE MPU3HAKOB HMX MPOTEKAHUS,
B3aMMO/JICHCTBUE KOHIEHTPUPOBAHHOM a30THOM KHCJIOTBI C MEAbI0 (BO3MOYKHO
WCIIOJB30BaHUE BHJACOMATEPHUANIOB), H3YUYCHUE MOJCNIEH KPUCTAJUIMYECKUX PEMIETOK
anmasa, rpadura, QyiepeHa, 03HAKOMJIGHHE C MPOIECCOM aJCcOPOLMKM PaCTBOPEHHBIX
BEIIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOTA3a, MOJyYeHUE, cCOOMpaHue,
pacrio3HaBaHWE€ W HM3YyYEHUE CBOICTB YIJIEKHCIIOrO Ta3a, MPOBEICHUE KayeCTBEHHBIX
peakimii Ha KapOOHAT W CUJIMKAT-WOHBI W W3yYCHHE NPU3HAKOB X TNPOTEKAHMS,
O3HAKOMJIEHME  C  MPOAYKUHMEH  CHJIMKATHOM  NPOMBIIUJICHHOCTH,  PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHeililne HeMeTasulbl U UX COSAMHEHUS.

MeTa/sibl 1 MX COeTMHEHUS

OO0mrast XxapakTepucTUKa XUMHUYECKHX DJIEMEHTOB — METaJUIOB Ha OCHOBAaHUU HX
noJiokeHust B [lepuonnyeckor cucrteme xumudeckux sneMeHToB [[. M. MenpaeneeBa u
cTtpoeHus aromMoB. CrTpoeHue MeTawioB. MeTamnuyeckas CBsi3b U METaJUIMYecKas
KpUCTAJNIMYECKasT pemeTka. JEKTPOXUMHUYECKUH Pl  HaANpsDKeHUM — MEeTaslioB.



dusznvecKue U XMMUYECKHe CBOMCTBA MeTaiIoB. O0IIIMe CIOCOOBI MOJyYeHUsI METAJIJIOB.
[TonsaTre 0 KOppPO3UU METAIIOB, OCHOBHBIE CIOCOOBI 3aIUTHl UX OT Koppo3uu. CruiaBbl
(ctamb, yyryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[llenounsle MeTabl: MOJIOKEHUE B llepruoanyeckol CHUCTEME XHMUYECKUX
anementoB JI. M. MenaeneeBa, CTpOEHHE HX aTOMOB, HAaXOXJICHHE B MPUPOJIE.
dusznyeckue U XUMHUYECKHE CBOMCTBAa (Ha mpumepe HaTpus U Kaius). OKcuabpl u
TUJPOKCHUABI HATPHUA U Kanus. [[puMeHeHne MeT0UYHbIX METAIJIOB U UX COCTUHEHUN.

[I{er0yHO3€EeMENBbHBIE METAJUIBI MAarHUK M KaJbIUU: MOJOKeHUE B Ilepnommueckon
cucteMe xumudeckux aneMeHToB . . MenneneeBa, cTpoeHHE UX aTOMOB, HAXOXK/JCHHUE B
npupoae. Dduznyeckue M XUMHUUYECKHE CBOMCTBA MarHusi M Kajaplus. Baxkneniine
cCoeMHEHUs Kaiblusad (OKCHJ, THAPOKCHMI, cojin). JKECTKOCTh BOJABI M CHOCOOBI €&
YCTpaHEHUS.

AmromuHu: nosiokenue B [leproanueckoil cucteMe XuMHAYECKuX 3iieMeHToB /. 1.
MenpaeneeBa, CTpOCHME aTOMa, HAXOXKAEHUE B mpupoae. PU3NYECKUEe U XUMHUYECKUE
CBOMCTBA aTFOMHHUSA. AM(OTEpHBIC CBOMCTBA OKCH/IA M THIPOKCHJIa aJTFOMUHUS.

Kenezo: nonoxkenue B Ileproandeckoil cucreMe XUMHUYECKUX djieMeHToB /JI. .
MenpeneeBa, CTpOCHME aToMa, HaxoOXAcHuWE B mpupoae. Dusznueckne U XUMHUYECKHUE
cBoMcTBa >kene3a. Oxcunapl, ruapokcuasl U conu sxenesa (II) u xenesa (I11), ux cocras,
CBOMCTBA U MOJyYECHHUE.

Xumuueckuii IKCnepumMenm:

03HAKOMJICHHE ¢ 00pa3llaMM METaUIOB M CIUIaBOB, UX (DM3WYECKUMHU CBOMCTBAMH,
W3y4YCHUE  PE3YJbTaTOB KOppO3UH METAJJIOB (BO3MOKHO WCIIOJIb30BAHUE
BHJICOMATEPHUAJIOB), OCOOCHHOCTEM B3aMMOJICUCTBUSI OKCHJIa KaJblMsl U HATPUS C BOJOMU
(BO3MOXKHO HCIIOJIb30BAaHHE BHUACOMATEPHAIIOB), MCCIIEIOBAHUE CBOMCTB KECTKOM BOJIHI,
IpoIiecca ropeHus xelie3a B KUCIOpoae (BO3MOXKHO MCIOJBb30BAaHUE BUICOMATEPHATIOB),
MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIW HA MOHBI: MAarHus, KaJablMs, aTIOMUHHUS,
nunka, sxenesa (II) u xeneza (III), meau (II), HaOGmroneHre W OMUCAaHUE MPOIIECCOB
OKpalllMBaHUs TJIAMCHM MOHAMU HATpUsl, Kalus U KaJblMs (BO3MOXKHO HMCIOJIb30BAHUE
BHJICOMATEPHAIIOB), HCCIeIOBaHUE aMQpOTEPHBIX CBOMCTB THIPOKCHJA QIIOMHUHHS U
THIPOKCHUIA IIMHKA, PEIICHUE KCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHelIe MeTalibl
1 UX COCTUHEHUS.

XuMHA M OKPYKAIOLIAA cpela

BemectBa wu wmarepuanbl B NOBCEJHEBHOM KHU3HM 4YeJIOBEKa. bezomacHoe
WCIIOJIb30BAaHUE BEIIECTB W XUMHUYECKUX peakiuid B ObiTy. IlepBas momomp mpu
XUMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpyXKawmied cpeabl (MpefenbHas — JOMycTUMAst
KOHIleHTparus: BemiecTB, nanee — I[IJIK). Poip XuMum B pelIeHHH HSKOJIOTHYECKUX
mpo0em.

Xumuueckuii IKChepumenm:

u3ydeHue oO0pasloB MaTepuaaoB (CTEKJIO, CIUIaBbl METa/UIOB, TMOJHUMEPHbBIC
MaTepualbl).



Mesxcnpeomemmnuwie ceasu

Peanuzanus MeXIpeIMETHbIX CBs3eM IpU H3Yy4eHMM XUMHM B 9 Kiacce
OCYIIIECTBIISICTCS Yepe3 UCIOIB30BaHUE KaK OOIINX €CTeCTBEHHO-HAYUHbIX MOHITHIA, TaK U
MOHSTUM, SBISIONMXCA CUCTEMHBIMU JUIsI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.

OO11ue ecTecTBEHHO-HAayUYHbIE MOHSTHS: Hay4yHBIM (PaKT, TMIOTE3a, 3aKOH, TEOpus,
aHaJlu3, CHUHTE3, KiIaccu(UKalMs, M[EePUOJUYHOCTb, HAONIOJECHUE, DSKCIEPUMEHT,
MOJIETUPOBAaHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIA dS(deKT, TexHoIorHs,
MaTEepUaIbL.

®duszuka: MaTepus, aToOM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIWJ, H30TOIHI,
pPaZlMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUECKUN 3apsj, NMPOBOJHUKHU, IOJYNPOBOJHUKHU,
TOUDIIEKTPUKH, (DOTOIIEMEHT, BEIIEeCTBO, TENO, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa,
ra3, pacTBOp, pPAaCTBOPHUMOCTh, KpPUCTAINIMYECKass pemETKa, CIJIaBbl, (U3NUECKUE
BEJIMYMHBI, €TUHUIBI U3MEPEHHUs, KOCMUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/1bI, COIHIIE.

buonorust:  ¢otocunTe3, apixaHue, Ouocdepa, IKOCUCTEMA, MHUHEpAIbHbBIC
y10OpeHus, MUKPORJIEMEHThI, MaKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadusi: armocdepa, rumpocdepa, MUHEpasbl, TOPHBIE MOPOJIbI, IOJIE3HbIE
HCKOTIaeMbIe, TOTLITUBO, BOJIHBIC pecypchl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrPAMMBbI OCHOBHOT'O OOIIEro 0Opa3oBaHUs
JOCTUTAIOTCSI B XOJA€ OOydYyeHUsI XUMUU B €IMHCTBE YYEOHOM M BOCIUTATEIbHOMN
JESITEIbBHOCTU B COOTBETCTBUM C TPAAULIMOHHBIMU POCCHUICKUMHU COLMOKYJIbTYPHBIMU U
JTYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMH, NPUHATHIMUA B OOLIECTBE MpaBUIaMH U HOpMaMu
MOBEJEHUS U CIIOCOOCTBYIOT MPOLECCaM CaMOITO3HAHMSI, CAMOPA3BUTHUS U COLMATN3ALUN
00yyaroImmxcs.

JIMYHOCTHBIE PE3ybTaThl OTPAXKAIOT TOTOBHOCTh O0YUYaIOIINXCSI PYKOBOJICTBOBATHCS
CUCTEMOI NO3UTUBHBIX IEHHOCTHBIX OPUEHTALMNA U PACIIMPEHUE OIBITA ACATEIBHOCTH HA
€€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

LEHHOCTHOTO OTHOILIEHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAay4YHOMY HACJIEJIUIO, TIOHUMAHUS 3HAYEHUS XUMUYECKON HAYKH B )KU3HU COBPEMEHHOIO
oOuiecTBa, CHOCOOHOCTH  BIaAETh JIOCTOBEpHOW HMHpoOpManmuesl o mNepeaoBbIX
JOCTHKEHUSIX M OTKPBITHUSX MHUPOBOM M OTEUYECTBEHHOW XMMHUU, 3aMHTEPECOBAHHOCTU B
Hay4YHbIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

IPEICTABICHNS O COUMAIBHBIX HOPMAaX U MPaBWIAX MEXJIMYHOCTHBIX OTHOIUIEHUHN B
KOJUIEKTHBE, KOMMYHUKAaTHBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOH,
y4eOHOUCCIEI0BATENbCKOM, TBOPUECKON M APYrMX BHAAX JEATEIBHOCTH, TOTOBHOCTU K
Pa3HOOOpa3HON COBMECTHOM JEATEIbHOCTH MPH BBINOJIHEHUH YY€OHBIX, TO3HABATEIbHBIX
3aJa4, BBIMNOJHEHUH XMMHUYECKUX 3KCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB,
CTpEMJICHHSI K B3aMMOIOHMMAHHUIO U B3aMMOIOMOIIM B THpolEecce 3TOM yueOHOi
NEeSATENbHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE MOBEJICHWE U MOCTYNKH CBOMX TOBApHILEH C
MO3WLIMHA HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHMS MOCIIEICTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHUPOBO33PEHUYECKUE TMPEACTABICHUSI O BEIIECTBE M XMMHYECKOM pEaKLuH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIISIOIINE OCHOBY IS
MOHUMAaHUSl CYIIHOCTH HAyYHOM KapTUHBl MHUpA, TPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJbI, B3aUMOCBA3SIX YEJIOBEKa C MPUPOAHOU CpPenoil, o
POJIM XMMUU B TO3HAHNUU 3TUX 3aKOHOMEPHOCTEN;

[I0O3HABATEJIbHBIE MOTHUBBI, HAIIPABIICHHbIE HA MOJYyYEHUE HOBBIX 3HAHUN IO XWMUH,
HeoOXouMbIe 711 00BSCHEHUS! HaOJI0aeMbIX MPOLIECCOB U SIBICHUMN, MMO3HABATEIbHOM,
MH(DOPMAITMOHHOW M YUTATENbCKON KYJIbTYpbl, B TOM YKCIJIE HABBIKOB CAMOCTOSITEIHHOM
paboThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATYPOM, TOCTYIMHBIMU TEXHUYECKUMU
CpeacTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTU;



UHTEpEC K 00YUYEHHUIO U MO3HAHUIO, JTIF0O03HATENBHOCTh, TOTOBHOCTh U CITIOCOOHOCTh
K caM000pa30BaHMIO, TPOEKTHOM U HCCIEAOBATENbCKON NESITEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPaBICHHOCTH M YPOBHS 00y4EHHUS B JaJIbHEUIIIEM;

4) hpopMupoBaHUSI KYJIbTYPHI 310POBbSI:

OCO3HAaHHE LEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 30POBBIO,
YCTAaHOBKM Ha 3/I0POBBIN 00pa3 *U3HHU, OCO3HAHME TMOCJIEICTBUM U HENPUSATHE BPEIHBIX
npuBbIUEK  (YIOTpEOJEHUST  aJKOrojsi, HApKOTHUKOB, KypeHHUs), HEO0OXO0JIUMOCTHU
cOOJTIOICHUS TTPaBUII 0€30MaCHOCTH MPHU OOPAIIEHUU C XUMUYECKUMH BEIIECTBAMU B OBITY
Y PEAIbHOM KU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpPEC K MPaKTUYECKOMY H3Y4YEHHUI0 MNpodeccuid W Tpyla paszIMyHOrO poja,
YBaXEHUE K TPYyAy M pe3yJbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHUCJIE Ha OCHOBE
MPUMEHEHUsI TMPEAMETHBIX 3HAHUW 10 XHWMHH, OCO3HAHHBIM BBIOOp WHIWBHUIYaIbHOU
TPAEKTOPUHM TMPOJOJDKEHHS O00pa3oBaHUsl C Y4YE€TOM JIMYHOCTHBIX HHTEPECOB H
CHOCOOHOCTHM K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCHEIIHOM
npo(hecCUOHANbHON NIEATETbHOCTH W Pa3BUTUS HEOOXOIMMBIX YMEHHH, T'OTOBHOCTh
aJanTUPOBAThCA B MPOPECCUOHANIBHOU CPEJIE;

6) IK0JIOrNYeCKOTro BOCTIMTAHUS

HKOJIOTMYECKU 1€71ecO000pa3HOe OTHOLIEHHE K MPUPOJE KaK MCTOYHHMKY YKU3HU Ha
3emiie, OCHOBE €€ CyIlEeCTBOBaHHUS, MOHMMAHHUE LIEHHOCTH 370pPOBOIO M OE€3011aCHOrO
oOpaza I U3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (HU3HYECKOMY U
MICUXUYECKOMY 370POBbIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUsI MpaBUil O€30MacCHOI0
MOBEJEHUS MpU paboTe C BEIIECTBAMU, a TAKIKE B CUTYALUSIX, YTPOKAIOIIHUX 3J0POBBIO U
YKU3HU JIIOIEH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, IOJTyYaeMble MPU U3YUEHUH XUMUH, Ui pPELICHUS
3a/1a4, CBS3aHHBIX C OKPYXAIOLIEW NPUPOJHOM CpENOW, Uil TOBBIIIEHUS YPOBHS
AKOJIOTUYECKON KYJIbTYphl, OCO3HAHMS TJI00ATBHOTIO XapakTepa HKOJIOTHYECKUX MpodiemM
U MIyTeH UX pPelIeHHs MOCPEACTBOM METOJ0B XUMHH, SKOJIOTUYECKOTO MBIIIICHUS, YMEHUS
PYKOBOJCTBOBATHCS UM B IIO3HABATEIIbHOM, KOMMYHHKATUBHOW U COLMAIIBHON ITPAKTUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMeTHBIX pe3yIbTaTOB BBIACISIOT 3HAYUMbIE 111 (OPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIIeHAYyYHbIE TOHATHS (3aKOH, TEOpHUs, MPUHIUI, TUNOoTe3a, (akT,
CUCTEMA, MPOLECC, 3KCHEPUMEHT M JPYroe.), KOTOPhIE HCIONb3YIOTCA B €CTECTBEHHO-
HAyYHBIX y4eOHBIX MpEAMETaxX U MO3BOJISIOT Ha OCHOBE 3HAHMM M3 3TUX IPEIMETOB
(dbopMUpOBaTh MpPEICTaBICHUE O LIEJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHUBEpCAJIbHbIC
yuyeOHble JeicTBusl (MO3HABAaTEIbHbIE, KOMMYHHUKATUBHBIE, PETYJSTUBHBIE), KOTOPHIE
oOecreunBalOT (GOPMHPOBAHUE TOTOBHOCTH K CaMOCTOSATEIbHOMY IUIAHUPOBAHUIO U
OCYILIECTBICHUIO YYEOHOM 1eATEIbHOCTH.

Ilo3HaBaTeqbHBbIC YHUBEPCATbHBIC YUeOHbIE 1efiCTBUSA

Ba3oBble Jijornyeckue JeiicTBHA:



YMEHUSl UCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIILUIEHUS MPU OCBOCHUM 3HAHUM:
pPAcCKpbIBaTh CMBICI XHMHMYECKHX TOHSTHH (BBIACISITH KX XapaKTepHbIE MpPU3HAKH,
YCTAaHABJIMBATh B3aUMOCBSI3b C JPYTUMH TOHSTHSIMH), HCIIOJb30BATh TOHITHUS IS
OOBSCHEHHSI OTACIBHBIX (DAKTOB W SIBJICHWUW, BHIOMpPATh OCHOBAHHS W KPUTEPUH IS
KJaccu(UKauu XUMHUYECKUX BEHIECTB M XHUMHUYECKMX pEaklMi, yCTaHaBIUBATh
IPUYUHHO-CJICICTBEHHBIE CBSI3U MEXKIY OOBEKTaMU HW3Y4YEHUS, CTPOUTH JIOTHYECKHE
paccyxJieHus (MHIYKTUBHBIE, JEIyKTUBHbIC, IO AaHAJIOTMH), JEJNaThb BBIBOJLI H
3aKJIIOYCHUS;

YMEHHE TPUMEHSATH B  TpOIECCe TMO3HAHWS MOHATUSA  (IPEAMETHBIE U
METaIpeIMETHbIC), CUMBOJIMUYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMble B XHUMUHU,
npeoOpa3oBbIBaTh IMIMPOKO MPUMEHSIEMblE B XUMHUU MOJICIbHBIE MPEICTABICHUS —
XUMUYECKUHN 3HAK (CUMBOJ DJIEMEHTA), XUMudeckas (opMysia U1 ypaBHEHUE XUMHUYECKOU
peaKkuu — MpU pelIeHUH y4eOHO-TO3HABATENbHBIX 3a7a4, ¢ YUYETOM 3THUX MOJEIbHBIX
MPEJCTABICHUN BBISIBIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKU H3y4aeMbIX
O0OBEKTOB — XUMHUYECKHX BEIIECTB W XHUMHUYECKUX PEAKIUN, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, NPUYHHHO-CIICICTBEHHBIE CBA3M M MPOTUBOPEUYUS B H3y4aeMbIX
MpOIECCax U SIBICHUSIX.

Ba3oBble ucciaenoBarejabcKkue 1eMCTBUS:

YMEHHUE UCIIOJIb30BaTh MOCTABIECHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMUS,
a Takke B KaueCTBE OCHOBBI JIJIsi (POPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABMIBHOCTU
BBICKA3bIBAEMBIX CYXKJCHUIA;

NpUOOpETEHUE OMbITa 10 I[UIAHUPOBAHWIO, OpraHU3alldd U  MPOBEICHUIO
YYEHUYECKUX SKCIIEPUMEHTOB, YMEHUE HAOII0/IaTh 3a XOJIOM MPOIEcca, CaMOCTOATEIIBHO
MIPOTHO3UPOBATH €0 Pe3yibTaT, (HOPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI IO pe3yJbTaTaM
MPOBEAEHHOTO OMBITA, UCCIEAOBAHMS, COCTABIISATh OTUYET O MPOCIIaHHON padoTe.

Pabora ¢ unpopmaumeii:

YMEHHE BBIOUpATh, aHATU3UPOBATh U UHTEPHPETUPOBATH UHPOPMAIUIO PA3TUYHBIX
BUJIOB U (OpM TpeACTaBICHUS, IMOJYy4aeMyl) U3 pPa3HbIX HCTOYHUKOB (HAy4HO-
MOMyJIsipHAsl JUTEpaTypa XUMHUYECKOTO COJEpX aHUs, CIPABOYHBIE MOCOOUS, pPeCcypchl
NuTepHeTa), KpUTUUECKH OIEHWBATH MPOTHBOPEUUBYIO U HEJIOCTOBEPHYIO HH(OPMAITHIO;

yMEHUE TPUMEHSTHh pa3IMYHbIE METOJbl M 3alpoChl NpPH TMOHUCKE U OTOOpeE
MH(pOpMAIIUU U COOTBETCTBYIONINX JTAHHBIX, HEOOXOIUMBIX JJIS BBITIOJHEHUS YUEOHBIX U
MO3HABATENIbHBIX 3aJlad  OMpENeIEHHOr0 THUMa, MNpPUOOpEeTEeHHEe OmbiTa B 00JIaCTH
MCIIOJIH30BaHUs MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTH, OBJIAJCHUE KYJIbTYPOU
AKTUBHOTO WCTOJB30BAHMS PA3JIMUHBIX TMOUCKOBBIX CHUCTEM, CAMOCTOSATEILHO BHIOMpATH
onTUMaJbHYI0 GopMy NpeAcTaBieHUs WHOpMalMK W WUIIOCTPUPOBATH pEIIacMbIe
3a/1a4d  HECJIOKHBIMM CXEMaMH, JuarpamMMamu, ApyruMu ¢opmamu rpadukd U HX
KOMOMHAIIUSIMU;

YMEHHUE UCIIOIH30BaTh U aHATU3UPOBATH B MIPOIIECCE YUSOHOM U UCCIeIOBATEIHCKOMN
NEeSATENbHOCTY HMHMOPMALUIO O BIMSHUM TPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SHUCTBa U
TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEeH MPUPOTHOMN Cpeibl.



KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHHMsI 33/aBaTh BOIPOCHI (B XOJ€ AMajIora M (MiaM) JUCKYCCHM) IO CYIIECTBY
oOcyk1aemMoil Tembl, (OPMYIUPOBATH CBOM MPEATIOKEHUS OTHOCUTEIHHO BBITOTHEHHUS
MPEUTOKEHHON 3a]1a4u;

YMEHUS NPEACTABIATh NOJIYYCHHBIE PE3yJIbTaThl IMO3HABATEIBHOW NEATEIBHOCTH B
YCTHBIX M IHMCBbMEHHBIX TEKCTax; JAEJaTh IPE3CHTALHUI0 pe3YyJIbTaTOB BBINOJHEHUS
XUMHUYECKOTO 3KCIlepuMeHTa (1abopaTOpHOro OmbITa, J1abOpaTOpHOM pabOTHI IO
MCCJICIOBAHHUIO CBOMCTB BEIIECTB, y4eOHOTO MPOEKTA);

YyMEHUs  y4eOHOTO  COTpPYJIHHYECTBA CO  CBEPCTHHKAMHU B  COBMECTHOMU
[IO3HABATEJIBHOM W HCCIENOBATEIbCKON JEATEIIBHOCTH IMPHU PEIICHUWM BO3HUKAIOIIMX
npobsieM Ha OCHOBE yuyéTa OOIIMX MHTEPECOB M COIVIACOBAHUS MO3ULMH (00CYyXIeHus,
OOMEH MHEHHSIMH, «MO3rOBbIE€ IITYpMbD», KOOpPJIMHALMA COBMECTHBIX JEHCTBUU,
OnpeaeeHNe KPUTEPUEB 110 OLICHKE KaueCTBA BBIIOJIHEHHOW pabOThI U IpyTHUE).

PeryisiTuBHBIE YHHBepcaJbHble y4eOHbIe JeHCTBUS:

YMEHUE CaMOCTOATEIBHO  ONpEACNATh LEINu  JACATENbHOCTH, IUIAaHUPOBAThH,
OCYIIECTBIISATh, KOHTPOJIMPOBATh M TMpPU HEOOXOJUMOCTU KOPPEKTHPOBATh CBOIO
NesATEeNbHOCTh, BBIOMpPAaTh HauOosiee A(P(EKTUBHBIE CIOCOOBI pEIICHHUS YYEOHBIX U
MO3HABATENIbHBIX  33/a4, CaMOCTOATEIBHO  COCTaBJIATb WU  KOPPEKTHPOBATH
[IPEJIOKEHHBIA AITOPUTM JEHCTBUM NPH BBIITOJHEHUH 3aJaHUA C YYETOM IOIYYEHUS
HOBBIX 3HaHUH 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX W pEaKUUsiX, OLEHUBATh
COOTBETCTBHE IOJIyYEHHOIO pEe3yJibTaTa 3asBICHHOM LEIM, YMEHHE HCIOJb30BaTh M
aHAJIU3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUH 3a1aHHM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3yslbTaTOB MO OCBOEHHUIO 00S3aTEIbHOIO COJEp)KaHus,
YCTaHOBJICHHOTO JIaHHOHW (enepalibHON pabodeil mporpaMMoi, BBIACISIIOT: OCBOCHHBIC
0oOy4aronIMMUCsl HAy4YHbI€ 3HAHUS, YMEHUS M CHOCOOBI NEWCTBHM, crelupuyecKue s
MpEeAMETHOU 00JaCTH «XUMUS», BUIBI JE€ATEIbHOCTH IO MOJYYEHUI0 HOBOTO 3HAHUS, €r0
UMHTEpHpETalul, NpeoOpa3oBaHUIO M MPUMEHEHHIO B Pa3JIMYHBIX YUE€OHBIX UM HOBBIX
CUTYaLUSX.

K xonmy oOyuenuss B 8 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX TMOHSATUM: aToM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, NPOCTOE BELIECTBO, CIOXHOE BELIECTBO, CMECh
(omHOpOAHAsT W HEOAHOPOJHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas |
MOJIEKYJIIpHasl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAsl Macca, MaccoBas
J0JI1 XMMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00bEM, OKCHJ, KUCIIOTA,
OCHOBaHHE, COJIb, DJIEKTPOOTPULIATEILHOCTh, CTEMEHb OKHCICHHS, XUMHUYECKas
peaxuusi, Kiaccu(puKalus peakiii: peakui COCTUHEHU, PEAKIINH PA3I0KECHUS,
peakiuu 3aMelIeHus, peakuud OOMEeHa, 3K30- M SHIOTEPMHUECKHE pPEaKIIHH,
TEIUI0BOM 3((dEeKT peakuuu, SApo aroma, HIEKTPOHHBIM CIOW aToMa, aTOMHas
opbuTanp, paadyc aToMa, XUMHUYECKass CBsI3b, I[OJIIpHAasT W  HEMOJIApHas



KOBAJICHTHAs CBS3b, MOHHAS CBA3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBas JA0Js
BelecTBa (MPOLEHTHAs! KOHILIEHTPAIUs1) B PACTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHA W TPUMEHSTH
9TH TOHSTHS MPU ONMCAHUU BEUIECTB U UX MPEBPALICHHIA;

UCIOJIb30BaTh XUMHMUYECKYIO CHUMBOJIUKY JUIsl COCTaBiieHUs (OpMysl BEUIECTB U
YPaBHCHUN XUMHUYECKUX PEAKIIUN;

OMpeENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, CTETICHD
OKHCJICHHUSI 3JIEMEHTOB B OMHApHBIX COCAMHEHUSX, MPUHAJICKHOCTh BEUIECTB K
onpenenéHHOMY KJIacCy COEAMHEHUH Mo ¢opMmyiiaM, BHI XUMHYECKOM CBSI3U
(KoBaJIeHTHas! U MIOHHAsI) B HEOPTaHUUECKUX COCANHEHUSX;

packpeiBate  cmbicn  I[lepuoamyeckoro  3axkona JI. WM. Menaeneena:
JEMOHCTPUPOBATh  IOHMMAaHWE  IEPUOJUYECKOW  3aBHCUMOCTHM  CBOWCTB
XUMHAYECKUX DJIEMEHTOB OT HX IOJOKEHUS B llepmonnueckon cucreme, 3aKOHOB
COXpPAaHEHMSI MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJEKYJISPHOTO
YUYEHHsI, 3aKOHa ABOraipo;

ONHUCHIBATh M XapaKTepu3oBaTh TabmumuHyro (opmy llepuonnyeckoil cucTembl
XUMUYECKUX 3JIEMEHTOB: pa3anyaTh NOHATHS «TJIaBHAs noAarpymnmna (A-rpynmna)» u
«mnobounas noarpynmna (b-rpynmna)», Manbsie ¥ OOJbLIIME MEPUOIBI, COOTHOCUTH
o0o3HaueHUs, KoTopble wuMeroTcss B Tabimuue «llepuonnueckas cucrema
xumMudeckux 3yeMeHToB [I. 1. MenneneeBa» ¢ 4MCIIOBBIMU XAapaKTEPUCTUKaAMHU
CTPOEHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij siapa, 00lIee YUcio
AJNIEKTPOHOB U PacHpeIeICHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh  XMMUYECKHUE JJIEMEHThl, HEOPraHWYEeCKHUE BEIIECTBA,
XUMHUYECKHUE peakluuu (110 YKCIY U COCTaBy YYacTBYIOIIMX B PEaKLMU BEILECTB,
1o TerioBoMy b dexTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBONCTBa  BEIIECTB
pPa3IMYHBIX KJIAcCOB, IIOJATBEP)KIAs OMNUCAHHWE MPUMEPAMH MOJEKYISPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT UX KaYECTBEHHOI'O COCTABA,
BO3MOXHOCTH IPOTEKAHUS XUMUYECKUX NPEBPALLECHUIN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIIATh OTHOCUTENBHYK) MOJIEKYJSIDPHYKO M MOJISIPHYKO MacChl BELIECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa MO (OopMyJie COECIMHEHHUS, MAaCCOBYIO
JIOJIF0 BELIECTBA B PAacTBOPE, NPOBOJUTH PACYETHI IO YPABHEHHMIO XWMHUYECKOU

peaKIuu;
MIPUMEHATh OCHOBHBIC OIIEpAllMM MBICIUTEIBHOW JEATCIIbHOCTH — aHalli3 H
CHUHTE3, CpaBHEHUE, 0000IICHNE, CUCTEMATU3AIINIO, KIACCU(PUKAIINIO, BBISIBICHUE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — JUISI WM3YyYCHHs] CBOWCTB BEIICCTB U

XUMUYECKUX PEAKINH, €CTECTBEHHO-HAYYHBIE METO/IbI TIO3HAHUS — HAOII0ICHUE,
M3MEpPEHNE, MOJEIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN );

CJeoBaTh IMpaBUJiaM TOJIb30BAHUS XUMHUYECKOM TMOCyAol U JabopaTOPHBIM
00opyI0BaHUEM, A TAK)KE MPaBUJIaM OOpPAILEHUs C BEIIECTBAMU B COOTBETCTBHH C



MHCTPYKIIUSIMU TI0 BBITOJIHEHHIO J1a00paTOPHBIX XWMHUYECKHUX OTBITOB IO
MOJyYEHUI0 W COOMPaHWI0 Ta3000pa3HBIX BEIIeCTB (BOAOPOJA W KHCIOpPOJa),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEACIEHHOM MAaCCOBOW JOJIEWM PACTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATH M TMPOBOJUTH XUMHUYECKHUE OKCIEPUMEHTHI I10
paclo3HABAaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBI0 HHIUKATOPOB
(makmyc, dheHondTaienH, METUIOPAHXK U JPYTHE).

K koHiy oOyuenus B 9 kJjacce NIpeIMETHbIE pe3yjbTaThl Ha 0a30BOM YpOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIMA:

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TMOHSTHI: XUMHUYECKUU 3JIEMEHT,
aToOM, MOJIEKYJIa, UOH, KaTUOH, aHUOH, MPOCTOE BEILIECTBO, CI0KHOE BELIECTBO,
BAJICHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJIEHUS, XHUMUYECKas
peaKkLysl, XMMUYECKas CBS3b, TEIJIOBOM 3(PPEKT peakunuu, MOJb, MOJISIPHBIA O0BEM,
pacTBOp, AJIEKTPOJIUTHL, HEAIEKTPOIUTHI, SJIEKTPOJIUTHYECKAs JUCCOLMALNS,
peaklMy MOHHOTO 0OMEHa, KaTajln3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMBIE U
HeoOpaTUMBbIe peakuuu, OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHbBIE peakuuu,
OKHCIIUTENIb, BOCCTAHOBUTEIIb, OKHCIECHHE W BOCCTAHOBJICHUE, AaJJIOTPOMMUS,
aM(oTepHOCTh, XUMHUYECKasi CBSI3b (KOBAJICHTHAsl, HWOHHAs, METaJUIMYecKas),
KpUCTaJUIMYECKasl pemeéTKa, KOPpO3Hsl METAJUIOB, CIIABbl, CKOPOCTh XUMHUYECKOU
peakuuu, npeaenbHo nomyctuMas konuentpauus 111K BemecTsa;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATUNA U MPUMEHSTH
AT MOHATHS IPU ONKUCAHUY BEILIECTB U UX MPEBPAILICHUH;

UCIIOJIb30BaTh XMMHUUYECKYI0 CHUMBOJIMKY [JIS COCTaBJIeHUS (DOpMyIN BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpPENENIATh BaJIEHTHOCTh M CTENEHb OKHUCJIEHUS XWMHYECKHUX OJJIEMEHTOB B
COEAMHEHUAX PA3IUYHOTO COCTAaBa, MPUHAJICKHOCTD BEIIECTB K ONPEAEIEHHOMY
KJIacCy COeIUHEHUN 1o ¢dopmysiaM, BHUJ XUMHUYECKOM CBsI3U (KOBaJEHTHas,
MOHHAsl, METa/NINYecKasl) B HEOPraHMYECKUX COEIUWHEHHUAX, 3aps] HOHA [0
XUMUYECKON (opMyIie, XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
COEAMHEHUM, TUIl KPUCTAINIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMbIca [lepumoamueckoro 3akona J[. WM. MeHneneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAaHHE: OMHMCHIBATH M XapaKTepU30BaTh TAOIUYHYIO
dopmy Ilepumonnueckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB: pa3iudarbh MOHSTHS
«rnaBHas noarpymnma (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y, manbie
u OoJblliie TEPUOAbl, COOTHOCHUTH OOO3HAUEHUS, KOTOPbIE MMEIOTCS B
MEePUOINYECKON TaOJIMIle, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsia sApa, oOIIee YHUCIIO SJIEKTPOHOB U
pacripeiesieHne uX Mo AJEKTPOHHBIM CJIOSIM), OOBSICHSITH 00IHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCJMHEHUN B IIpeAeIax MajbiX MEPHOI0B
Y TJIABHBIX MOJCPYII C YYETOM CTPOCHUS UX aTOMOB;

KJacCU(DUIMPOBATh XMUMHUYECKHME DJIEMEHThl, HEOPraHUYeCKUEe BEIIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBY YYaCTBYIOIIMX B PEAKIMM BEUIECTB,



no TemioBoMy 3(G(eKTy, M0 U3MEHEHHIO CTENEeHEW OKHUCICHHS XHUMHUYECKHX
AJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIME U crelupUIECKue XUMUYECKUE CBOWMCTBA
MPOCTBIX W  CJOXHBIX BEIIECTB, TMOJTBEpXKJIas OINUCAHUE MpUMEPaAMU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIU;
COCTABJISITh YPaBHEHUS AJIEKTPOIUTHYECKON TUCCOIMAIMU KHUCIOT, IIeoYeld u
COJIeH, TIOJIHBIE W COKpalI¢HHbIE YpaBHEHHUs peaklMii HOHHOTO OOMEHa,
YpaBHEHUSI peaKlMil, MOATBEPKIAIOIMINX CYIIECTBOBAHUE T€HETUYECKOW CBSI3U
MEK]1y BEILIECTBAMHU PA3JIMUHBIX KIJIACCOB;

pPacKpbIBaTh CYIIIHOCTh OKHUCJIUTENIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKIuid;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUSI XUMUYECKUX MPEBPAILICHUIN B PA3TUYHBIX YCIOBUSAX;
BBIYUCIISATh OTHOCUTEIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB,
MAacCCOBYIO JIOJIF0 XMMHYECKOTO AJIEMEHTa Mo (opMyJsie COCIUHEHHUS, MAaCCOBYIO
JIOJIF0 BEIIECTBA B PAacTBOPE, MPOBOJUTH PACUYETHI MO YPABHEHHID XUMHUYECKOU
peaKkIuu;

coOyioaTh MpaBWjia MOJIb30BAHUS XUMHUYECKOM MOCYJI0H M J1a00paTOpPHBIM
o0opy0BaHUEM, a TaK)Ke MpaBuiia OOpallleHUus C BEIIeCTBAaMH B COOTBETCTBUU C
WHCTPYKIIUSIMA TI0 BBIMIOJTHEHUIO JIA0OPATOPHBIX XMMHYECKHUX OIBITOB IIO
MOJIYYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAKA U YTIIEKHUCIIOTO ra3a);
MPOBOAUTH PEAKIUU, TOATBEPKAAIONINE KAUYeCTBEHHBIH COCTaB Pa3IMYHBIX
BEILIECTB: PACcMO3HABATh OMBITHBIM MyTEM XJIOPUI-, OPOMUI-, HOJUI-, KapOOHAT-,
docdar-, cunmkar-, cyiabhar-, TUAPOKCHA-UOHBI, KAaTUOHBI aMMOHHUS W HOHBI
U3YUYEHHBIX METAJUIOB, NIPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB,;

MPUMEHATh OCHOBHBIE OIEpPAlMM MBICIUTEIbHOW JEATeIbHOCTH — aHallu3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CUCTEMATH3allMi0, BBISIBIICHHE MPUUYUHHO-
CJIEICTBEHHBIX CBS3EU — JIJISI U3YUYCHUSI CBOMCTB BELIECTB U XMMUYECKUX PEAKLUN,
€CTECTBCHHO-HAYyYHbIE  METOJbl TIO3HAHWUA — HAOJIOJEHUE, U3MEpPCHUE,
MOJENUPOBAHUE, AKCIIEPUMEHT (peanbHbIit U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne KosmuecTBo yacos
JIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB (undposbie)
I KoHTpoJibH IIpakTHYeck
U TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
/ ble padoThI ue padboTsbl
pecypcsl
n
Pa3nen 1. [lepBoHayaibHble XUHMHYECKHE TIOHATHS
XuMust — BakHast 00J1aCTh
bubmuorexa [JOK
1. €CTECTBO3HAHUS U
. 5 2 https://m.edsoo.ru/7f418
1 MIPAaKTHUYECKON 37¢
JEATEIILHOCTH YEJI0BEKa T
1 BemectBa 1 xumudeckue bubmorexa HOK
2' L 15 1 https://m.edsoo.ru/7f418
pedit 37c
Hroro no pasneny 20

Pasnen 2. Baxkneiime npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

2 Bosayx. Kuciopon bu6mmoreka [IOK
' ' ' 6 https://m.edsoo.ru/7f418
1 [TonsaTre 00 okcumax
37c
bu6mmorekxa [IOK
2. B !
OAIOPOAL. TIOHATHE O 8 1 https://m.edsoo.ru/7f418
2 KUCIJIOTAaX U COJISIX
37c
bu6nmoreka [JOK
2. Boga. P !
o1a. FACTBOpBL. HIOMATHE 5 1 1 https://m.edsoo.ru/7f418
3 00 OCHOBaHUAX 37¢



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

9 OCHOBHBIE KJIACChI bubmuoreka [JOK
4' HEOPraHMICCKHX 11 https://m.edsoo.ru/7f418
COeIMHEHNH 37¢c
Wroro mo paszneny 30

Paznea 3. llepnoanyeckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1eMeHToB /. . MenaesieeBa.
Crpoenue atoMoB. XUMHYECKasl CBSI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

Ilepuonuueckuii 3aKOH U
3 [lepuoauueckas cucrema bubnuorexa [IOK
1. XUMHYECKHMX 3JIEMEHTOB 1. 7 https://m.edso00.ru/7f418
. Menneneesa. Ctpoenue 37c
aToma
XuMHYECKas CBS3b.
3 OKHCTUTENHHO- bubmorera [JOK
' 8 https://m.edsoo.ru/7f418
2 BOCCTAHOBUTEIIbHBIE 37¢
peaxkuuu -
bu6mmorexa [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f418
37c
bu6mmorekxa [IOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f418
37c
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME
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9 KVIACC

Ne KoanuecTBo yacos
JIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB (undposbie)
I KoHnTpobH IIpakTnyeck
U TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
/ ble padoThI ue padboTsbl
pecypcsl
n
Pa3ned 1. BemecTBo U XuMH4YecKHe peakiun
[ToBTOpEeHue u yriayonenue bubnuorexa [JOK
3HAaHUH OCHOBHBIX Pa3ciiOB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 Kkiacca 636
bu6mmoreka [IOK
OcHOBHBIE 32aKOHOMEPHOCTHU
- 4 https://m.edsoo.ru/7f41a
XUMHUYECKUX PEAKIUi
636
DNEeKTPONIUTHYECKAst bubnmnoreka [JOK
TcconHanus. XUMHUIECKUe 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B pacTBOpax 636
Hroro no pazneny 17
Pasznea 2. Hemeraanl 1 HX coOeINHEHUS
OO01mmas xapakTepucThKa bubmuotexa [JOK
XUMHYECKUX DJIIEMEHTOB 4 1 https://m.edsoo.ru/7f41a

VIIA-rpynnsl. ['anorenst

636



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

OOm1ast xapaKTepUCTHKA

bu6mmoreka [JOK
2. XUMHAYECKHUX DJIIEMEHTOB
. 6 https://m.edsoo.ru/7f41a
2 VIA-rpynmsl. Cepa u eé 636
COCIMHCHMUS T
OO01ast XapakTEPUCTUKA
2 P P bubmuoreka [JOK
' RUNITACCIAnE SIENEHTOR 7 https://m.edsoo.ru/7f41a
3 VA-rpynmsl. A3ot, pochop 636 T '
U UX COCIUHECHUSA T
OO1ast XxapaKTepHUCTHUKA
5 P P bu6mmoreka [IOK
. XHUMHYECKHUX DJIIEMEHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynnel. Yraepon u 636
KPEMHUI U KX COCTUHEHUS T
Hroro mo pazneny 25
Paznen 3. MeTa/lsIbl H HX COeTMHEHUS
3 bu6mmorexa [IOK
1' OO01ue cBOMCTBAa METAILIOB 4 https://m.edsoo.ru/7f41a
636
. bu6mmorekxa [IOK
3. Bakueiinire MeTalIbl 1 UX
16 https://m.edsoo.ru/7f41a
2 COEIUHEHNS
636
Hroro mo pazneny 20

Pasnen 4. Xumus u okpyxamwomas cpeaa



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

bubmuoreka [JOK

4, B
CIUCCTRA H MATCPHAIH B 3 https://m.edsoo.ru/7f41a
1 YKWA3HU YeI0BeKa
636
Wroro mo paszneny 3
bu6mmoreka [JOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41a
636
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KVJIACC
J KoaudecTBO yacoB
DJIeKTPOHHBIE
Jara P
Kontpoas | Ilpaktuue nupposbie
Tema ypoka usyue
Bcero HbIE CKHe st oOpasoBareib
I padoTbl padoThbI HbI€ pecypchbl
bubnuoreka
[Ipenmer xumun. Pons xumuu B 1 LIOK
JKU3HU YeaoBeKa. Tena u BelecTna https://m.edsoo.r
u/ff0d210c
bubnuoreka
ITousTie 0 MeTOAaX IIO3HAHUS B 1 ]_[OK
XUMHUH https://m.edsoo.r
u/ff0d227e
[Tpaktuyeckas pabora Ne 1 «IIpaBuna bubnuoreka
paboTel B 1a00paTOpUN U IPUEMBI 1 LIOK
oOpartieHus ¢ 1abopaTopHbIM https://m.edso0.r
000pyTI0BaHUEM u/ff0d23dc
Bubnuoreka
Yucrele BemecTsa 1 cmecu. Crioco0bl 1 HOK
paszelieHusl cMecei https://m.edsoo.r
u/ff0d26ca
[TpakTrueckas padota Ne 2 bubmorexa
o LHOK
«Pa3nenenue cmeceii (Ha mpumepe 1

OYHCTKH HOBapeHHOﬁ COJ'II/I)»

https://m.edsoo.r
u/ff0d28c8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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Bbubauoreka

ATOMBI U MOJIEKYJIBI LIOK
https://m.edso00.r
u/ff0d2a6¢
bubnuoreka

XnUMHdecKre 3JIEMEHTRI. 3HaKH LIOK

(CMMBOJIBI) XUMUYECKUX IEMEHTOB https://m.edsoo.r
u/ff0d2be8
bubnnoreka

[IpocThie u caoXXHBIE BElIECTBa HOK
https://m.edsoo0.r
u/ff0d2a6¢
bubnnoreka

ATOMHO-MOJIEKYJIIPHOE yueHue / HOK

[IpoBepounas pabora https://m.edsoo.r
u/ff0d2d50
bubnuoreka

3aK0H ITOCTOSHCTBA COCTaBa BEILIECTB.

Xumunueckas popmyina. BaneHTHOCTb LIOK
https://m.edso00.r

aTOMOB XHMUYECKHX JIEMCHTOB U/FfOd2eae
bubnnoreka

OtHocuTenbHAas aTOMHAs Macca. LIOK

OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edso0.r
u/ff0d323c
bubnnoreka

MaccoBas 10151 XUMUYECKOI0O HOK

3JIEMEHTA B COCAUHECHUU https://m.edsoo.r
u/ff0d350c

KomnuectBo BemecTsa. Moub. bubsmorexa
HOK

Momnsipnas macca

https://m.edsoo.r



https://m.edsoo.ru/ff0d2a6c
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u/ff0d5230

bubnuoreka
dusuyeckue U XUMUYECKUC SIBJICHUS. HOK
XuMHUUYECKask peaKLus https://m.edsoo.r
u/ffod37fa
bubnuoreka
[Ipu3Haky u ycioBus NPOTEKAHUS LHOK
XUMUYECKHUX PEaKLUn https://m.edsoo.r
u/ff0d3al6
bubnuoreka
3aKOH COXPaHEHHs MacChl BEIECTB. I[IOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.r
u/ff0d3b88
bubnuoreka
Brrunciaenus Kom4uecTBa, MacChl 1IOK
BEIIECTBA 10 YPABHEHUSIM
— y:aK i https://m.edsoo.r
peaxtt u/ff0d5708
bubnunoreka
Knaccudukanus XumMuueckux OK
peaxiuii (COeIMHEeHNUs, PA3I0KEHUS, 1
saMemenys, obMena) https://m.edsoo.r
THCHHA, u/ff0d3f34
M. B. JIoMOHOCOB — y4€HBIN- brbmorexa
[HOK
sHmukIoneaucT. O000mEeHe u
cHUCTeMaTU3alvs 3HaHUI https://m.edso0.r
IT u/ff0d40c4
bubnunoreka
KonTtponbHas padora Nel o reme LIOK

((Bell[eCTBa U XUMHUYCCKUE PCAKIIUN

https://m.edsoo.r
u/ff0d4290
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Bo3ayx — cmech razos. Cocras

bubanoreka

[HOK
Bo3nyxa. Kucimopon — anemeHT u
npocroe BenecTso. O30H htips:/m.eds00.r
p HICCTRO. u/ff0d448e
. bubanoreka
dusnyeckue U XUMUUECKHE CBOMCTBA OK
KHCJIOPOJia (peaKIIuu OKUCIICHHUS, 1
ropenue). [Tousrue 06 okcuaax https.//m.eds00.¢
PEHHC). a u/ff0d4614
bubnuoreka
CrniocoObI MoTy4eHus KUCIOopo/ia B OK
1ab0paTOPUU U TPOMBIIUICHHOCTH. 1
P HMeHEHIE KICIODONA https://m.edsoo.r
p PO u/ff0d497a
TenoBoit 3¢ pexT xumuueckon bubnuoreka
peakLyy, IOHATHE O [HOK
TEPMOXUMHUYECKOM YPaBHEHHH, DK30- https://m.edso0.r
Y DHJIOTEPMUYECKUX PEAKIUAX u/ff0d4790
bubanoreka
TommBo (HedTh, yroiab U METaH). OK
3arpsi3HEHUE BO3yXa, CIOCOOBI €T0 1
S —— https://m.edsoo.r
PEAOTEpatll u/ff0d4cda
[Ipaktraeckas padbota Ne 3 o Teme BI?EHOTCM
«[lonyyenue u coOupanue 1
KHMCJIOPOJIa, H3YYEHHE €r0 CBOMCTBY https:/m.edso0.r
poa, M3y u/ffod4ae2
bubanoreka
Bonopoa — snemeHT 1 npocroe I[IOK

BemecTBO. Haxoxaenue B mpupoe

https://m.edsoo.r
u/ff0d4ddo
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Bbubauoreka

®dusnyuecKue 1 XUMHUYECKHE CBOMCTBA LIOK
Bozopoaa. [Ipumenenue Bogopoaa https://m.edsoo.r
u/ff0d4dd0
bubnuoreka
[TOK
[TonsiTve 0 KUCIIOTAX U COJIAX
https://m.edsoo.r
u/ff0d50d2
bubnuoreka
Crioco0bI nostyyeHust BOA0poia B HOK
nabopaTopuu https://m.edsoo.r
u/ff0d4dd0
[IpakTuyeckas padora Ne 4 mo Teme BP(I;JEHOTGKa
«Ilony4yenue n co(jnpaHHe BOZOPOJA, Ih_Fttps: 1im.edsoo.r
U3YYEHHUE €T0 CBOWCTB)» u/Ff0dafa?
bubnuoreka
KonTtponbHas padota Ne2 o reme LIOK
«Kucnopoz. Bogopon» https://m.edso0.r
u/ff0d6342
bubnuoreka
MomnsipHblii 00BEM ra30B. 3aKOH LHOK
ABorazpo https://m.edso0.r
u/ffod542e
N bubnuoreka
Berancnenus o0pEMa, KolmaecTBa
[MOK

BEII[ECTBA ra3a 110 €ro N3BECTHOMY
KOJIMUECTBY BEILECTBA WIIK 00BEMY

https://m.edsoo.r
u/ffod55a0
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Brrunciaenus 006MOB ra3oB I10

bubauoreka

YPaBHEHHUIO pEaKLUU Ha OCHOBE LIOK
3aKOHa 00BbEMHBIX OTHOIICHHU I'a30B E;?;gé?b%dsoo'r
bubnuoreka
®Pu3nyecKue 1 XUMHIECKUE CBOMCTBA I[HOK
BOJIbI https://m.edsoo.r
u/ff0d587a
bubnnoreka
CoctaB ocHoBanwuii. [lonsitue 06 I[IOK
WHJUKATOpax https://m.edsoo.r
u/ff0d59e2
Bopa kak pacTBopUTETH. bubnuoteka
HacplmenHele 1 HEHACHIIIEHHBIE LIOK
pacTBOpBI. MaccoBas [0S BELecTBa https://m.edso0.r
B PacTBOpE u/ff0d5b40
ITpaktnueckas padora Ne 5 o Teme bubnunoreka
«IIpuroroBiieHHE PACTBOPOB C [HOK
OIpEeIeIEHHON MaCCOBOU J10JIEH https://m.edso0.r
PacTBOPEHHOTO BEILIECTBA u/ff0d5eba
bubnuoreka
OKcuapl: COCTaB, KiIaccuUKaIus, I[IOK
HOMEHKJIaTypa https://m.edsoo.r
u/ff0d664e
[TonyueHnne n XuMU4YECKHE CBOMCTBA bubmorexa
[MOK

KHUCJIOTHBIX, OCHOBHBIX U
aM(OTEpHBIX OKCHJIOB

https://m.edsoo.r
u/ff0d664e
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Bbubauoreka

OcHoBaHus: cOCTaB, Kiaccudukars, LIOK
HOMEHKJIaTypa https://m.edsoo.r
u/ff0d67ca
bubnuoreka
[Tonydyenune u XuMHU4YECKHE CBOMCTBA LIOK
OCHOBaHUH https://m.edsoo.r
u/ff0d67ca
bubnuoreka
Kucnotsl: cocras, kinaccuduxarmus, LIOK
HOMEHKJIaTypa https://m.edso0.r
u/ffOdfee2
bubnuoreka
[TonyueHnue n XuMU4YECKHE CBOMCTBA HOK
KHUCJIOT https://m.edsoo.r
u/ffOdfee2
bubnuoreka
Conu (cpenHue): HOMEHKIIATYpA, 1IOK
CHOCOOBI NOTYYEHHUS, XUMUUECKUE
. i https://m.edso0.r
cponctsa u/00ad9474
[IpakTuueckas padora Ne 6. Pemenue bubnuoreka
OKCIIEPUMEHTAJIBHBIX 3a71a4 110 TEME LHOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.r
COCJIMHEHMI u/00ad9b7c
buGnuoreka
I'enernueckas cBsI3bp MEXKY KJIacCaMu LHOK

HEOPraHUYECKUX COCIMHEHU

https://m.edsoo.r
u/00ad9a50
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Bbubauoreka

O000111eHNE U CUCTEMATU3ALMS LIOK

3HAHUI https://m.edsoo.r
u/00ad9cb?2

KoHnTtponbnas padota Ne3 mo teme bubmorexa

"OCHOBHBIE KJIACChl HECOPTaHUYECKUX HOK

O — https://m.edsoo.r
u/00ad9ela

[TepBbie mOMBITKY KIacCUpUKAITTT bubamotexa

XUMUYECKUX AIeMeHTOB. [lonsaTue o HOK

IPYIIax CXOIAHBIX JIEMCHTOB hitps.//m.eds00.
u/00ad9ffa

[Tepuoanueckuii 3aKoH u bubnnoreka

Ilepuonnyeckas cucrema LIOK

XUMHYECKHX 31eMeHToB /l. U. https://m.edsoo.r

Meunneneena u/00ada52c¢
bubnuoteka

[Iepuoasl, rpynnsl, MOATPYIIIbI LOK
https://m.edso0.r
u/00ada52c
bubnuoteka

Crpoenne atoMoB. CoCcTaB aTOMHBIX [HOK

sanep. 3oromnel https://m.edso0.r
u/00ada342

CrtpoeHue IeKTPOHHBIX 000JI0UEK bubmotexa
[HOK

aToOMOB 3J1eMeHTOB [lepnoanueckoi
cuctemsl J[. 1. Menaeneera

https://m.edsoo.r
u/00ada6bc
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XapakTepucTuka XUMHYECKOTO bubnuoreka
AJIEMEHTA MO €ro MOJIOKEHUIO B [HOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.r
MemnieneeBa u/00ada824
3nauenue [lepuoanueckoro 3akoHa bubnuoTeka
JUISl pa3BUTHS HAYKH U NIPAKTUKU. [1. HOK
N. MenaeneeB — y4€HbIi, Me1aror u https://m.edsoo.r
IpakJIaHuH u/00ada96e
KonTposabHnas padora Ne4 o teme bubnnoreka
«CtpoeHue aroma. XuMu4eckas I[HOK
cBs3by» / Beepoccuiickas https://m.edsoo.r
nposepouHas paboTa u/00adh486
bubnuoteka
DNEKTPOOTPULIATEIIBHOCTh AaTOMOB [HOK
XAMHYECKUX IJIEMEHTOB https://m.edsoo.r
u/00adaab8
bubnuoteka
HNonHasa xuMuueckas cBs3b LHOK
https://m.edso0.r
u/00adac34
bubnuoteka
KoBanentnas nonsipHas XuMu4eckas [HOK
CBA3b https://m.edso0.r
u/00adaab8
bubnuoteka
KoBanentnast HenossspHas [HOK

XUMHUYCCKasA CBA3b

https://m.edsoo.r
u/00adaab8
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Bbubauoreka

CreneHns OKUCIEHUS 1 HOK
https://m.edsoo.r
u/00adae28
Bubnuoreka

OKHUCIIUTENEHO-BOCCTAHOBUTEILHEIE 1 IIOK

peakuuu https://m.edsoo.r
u/00adb076
bubanoreka

OKHUCIIUTEN U BOCCTAHOBUTEIU 1 HOK
https://m.edsoo.r
u/00adb076

o bubanoreka
PesepBHeIit ypok. O600IICHNE U OK
cUcTeEMaTH3aIs 3HaHuH / 1 o

. https://m.edsoo.r

Bcepoccuiickas mpoBepoyHas padboTa 1/00adb33c

PesepBHblil ypok. O60011eHNE 1 bubnuoreka

cHUCTeMaTH3alus 3HAaHUHU 110 TEME 1 I_[OK

«Ctpoenue aroma. XuMu4ecKas https://m.edsoo.r

CBSI3bY u/00ad9cb2
bubaunoreka

PesepBHriit ypok. O600111eHNE U 1 IIOK

cCUCTeMaTHU3anus 3HaHUN https://m.edsoo.r
u/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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9 KVIACC

N KoaundecTBOo yacoB
JJIeKTPOHHbIE
Jlara P
KonTtpoasn uu(ppoBbIe
Tema Ypoka HpaKanec H3y4YCH
Bcero HbIEe o0pa3oBaTe/ibH
KHe padorpl | HA
L padoThbI ble pecypchl
[Teprnoandeckuii 3aKoH. Bubimoreka
[Tepuoaunueckas cucrtema 1 [IOK
XUMHUYECKUX 3jieMeHToB J[. 1. https://m.edsoo.ru
Meunneneena /00adb59¢e
3aKOHOMEPHOCTH B bubnuoteka
W3MEHEHUU CBOWCTB 1 IIOK
XUMHYECCKUX 3JIEMECHTOB https://m.edsoo.ru
MEPBBIX TPEX MEPUOOB /00adb6b6
bubanoreka
Knaccudukanms u 1IOK
HOMEHKJIaTypa 1
P https://m.edsoo0.ru
HEOPTraHWYECKUX BEIECTB 100adb7e2
. bubanoreka
Buasl xumMuueckoii CBSI3U U OK
THUIIB KPUCTATUTHYECKHIX 1 1
. https://m.edsoo0.ru
PEHICTOK /00adbac6
KonTtponsHas padora Nel mo
teMe «lloBTOpeHue u
yri1yOneHre 3HaHUuH 1 1

OCHOBHBIX Pa3/iesioB Kypca 8
KJ1acca
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KJ'IaCCI/I(bI/IKaI_II/IH XHUMHYCCKHUX

Bbubauoreka

PeaKui 10 pa3InYHbIM LIOK
— https://m.edsoo.ru
/00adbcb0
[Tonsatue o ckopoctu bubnuoTeka
XUMUYECKOU PEAKLIUHU. LHOK
[ToHsiTHE O TOMOTEHHBIX U https://m.edso00.ru
reTepOreHHbIX PEaKIMIX /00adbe9a
[TonsaTue o xXumMH4YECKOM
paBHOBecuH. PaKTOpHI, bubnuoreka
BJIIMSIIOIIINE HA CKOPOCTh I_[OK
XUMUYECKON PEAKLIUU U https://m.edsoo.ru
IIOJIOKEHNE XUMUYECKOTO /00adc28c
paBHOBeECHS
bubnuoteka
OKHCIUTENBHO- [HOK
BOCCTAHOBUTEIIbHBIE PEAKIIUN https://m.edso00.ru
/00adcade
Teopust 3IEKTPOIUTUYECKON bubamotexa
nuccoranui. CUILHEIE U HOK
cltaOble 3JIEKTPOJTUTHI s i elsuo.n
/00adcd68
bubnuoteka
[HOK

HoHHbIE ypaBHEHUS peak Ui

https://m.edsoo.ru
/00add448
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XMUMHYECKHE CBOMCTBA KUCIOT

.« bubanoreka
1 OCHOBAHUU B CBETE
[IPECTABIIEHUNA 00 HOK
p . https://m.edsoo.ru
AJICKTPOJIUTUYECKON /00add5ds
JIUCCOLIMAIINYT
XUMHUYECKHE CBOMCTBA COJIEN Bubnuoreka
B CBETE INpEACTaBICHUHN 00 HOK
AJIEKTPOJIUTUYECKON https://m.edso00.ru
JUCCOLUALINU /00add8b2
bubaunoreka
IlonsTre 0 TUAPOIHN3E COICH HOK
P https://m.edsoo.ru
/00add9d4
bubGaunoreka
O0600menue u LHOK
cUcTeMaTH3alus 3HaHUH https://m.edsoo.ru
/00addd12
b
[TpakTuueckas pabora No 1. Jgﬁnmel{a
«Pemnienue
https://m.edsoo.ru
SKCTIIEPUMEHTAIIBHBIX 33729 100addbfa
KonTpomabHnas pabora Ne2 o bubnuoreka
TeMe «DJIEKTPOTUTHYECKAS LIOK
JCCOIHAINA. XUMHUUECKHE https://m.edsoo.ru
/00addecO

peakiuu B pacTBOPAX»
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OO01as xapakTepuCTHKA

bubanoreka

rajoreHoB. XMMHUYECKHE HOK
. https://m.edsoo.ru
CBOMCTBa Ha IIpUMEPE XJI0pa 100addfe?
Xnopoogopoa. ComnsiHast bubnmnoreka
KUCJI0Ta, XUMUYECKUE HOK
CBOMCTBA, MOJIyYEHHUE, https://m.edsoo.ru
MIPUMEHEHHUE /00adel104
[IpakTuueckas padbora Ne 2 o bubnuoteka
teMe «llonyyenue consiHon HOK
KHCJIOTBI, U3yYeHUe €& https://m.edsoo.ru
CBOICTBY /00ade348
Brrunciienus 1o ypaBHeHUSAM bubnuoteka
XUMUYECKUX PEAKLUH, ECIIH [HOK
OJIMH U3 PEarcHTOB J1aH B https://m.edsoo.ru
U30BITKE /00ade488
bubnnoreka
OO6mias xapakTepucTuka I[IOK
3nemMeHToB VIA-rpynmsl https://m.edso00.ru
/00ade64a
AnnotponHsie MOAU(PUKALIUN bubnuoreka
cepel. Haxoxaenue cepel U €€ HOK
COCIMHEHUH B IIPUPOLE. https://m.edsoo.ru
XUMHUYECKHE CBOWCTBA CEPBI /00ade64a
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CepoBo0opo/1, CTpOCHHE,

Bbubauoreka

[HOK
¢du3nUecKrue 1 XUMHUYECKHE
. https://m.edsoo.ru
CBOIiCTBa
/00ade802
Oxkcuabl cepol. CepHast bubnuoTeka
KHCTI0Ta, PUBNYCCKUE U LHOK
XHUMHUYECKHE CBOMCTBA, https://m.edsoo.ru
MIPUMEHEHUE /00adea28
XHUMHYECKUE PEAKIUH,
JIe)KaIllue B OCHOBE
bubnnoreka
MIPOMBIIIJICHHOTO CII0c00a 1OK
MOJTyYEHUS] CEPHOI KUCIIOTHI.
X https://m.edsoo.ru
HMUYECKOE 3arps3HEeHUE
. P /00adec8a
OKPY>KaIOIIEH Cpeibl
COCTMHEHUSIMU CEPBI
bubnnoreka
Brraucnenue MaccoBoM J0au LHOK
BBIX0/1a IIPOJIYKTA PEAKLIUH https://m.edsoo.ru
/00adec8a
OO01mas xapakTepucTHKa
bubnnoreka
2J1EMEHTOB VA-rpynisl. A30T, 10K
acpOoCTpPaHCHHUE B IPUPOAL
pacupoctp PHPOZE, https://m.edsoo0.ru
buznyecKre 1 XUMUIECKHE
. /00adeeab
CBOIiCTBa
bubnnoreka
AMMHuak, ero pu3nuecKue u
LHOK

XUMHUYECKHE CBOMCTBA,
MOJIYYCHHUE W IPUMCHECHHE

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



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

[Ipaktuueckas padora Ne 3 1o

bubanoreka

teme «IlosryueHue ammuaka, LIOK

N https://m.edsoo.ru
U3YYEHHUE €r0 CBOWCTBY /00adf180
A3oTHas KHCIO0Ta, €€ bubnuoreka
¢du3nUecKrue 1 XUMHUYECKHE [HOK
cBoiicTBa / [IpomexyrouHas https://m.edso00.ru
KOHTpPOJIbHAs paboTa /00adf306
Hcnonb30BaHne HUTPATOB U
coJieil aMMOHHUS B KQ4eCTBE bubnuoteka
MUHEPATBHBIX YIOOPECHHIA. [HOK
XHUMHYECKOE 3arpsI3HEHUE https://m.edsoo.ru
OKpYKaroILEeH cpebl /00adf518
COCIMHEHUSIMHU a30Ta
®dochop. Oxcua pochopa (V) bubnuoTeka
u ¢pocdopHast KUCIOoTa, I[HOK
¢du3nveckrue 1 XUMHUYECKHE https://m.edsoo.ru
CBOMCTBA, OJIyYeHUE /00adf68a
Hcnonws3zoBanne GpocdaToB B bubnmnoreka
Ka4eCTBE MUHEPAIbHBIX [HOK
ynobpenuit. 3arps3HeHne https://m.edsoo.ru
IpUPOIHOH cpenbl pocdaramu /00adfc20
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Yraepon, pacipocTpaHEHHE B

bubanoreka

LHOK
MPHPOAC, PH3HTIECKHE https://m.edsoo.ru
XUMHUYECKHE CBOWCTBA IOOad ; d9;: '
Okcuabl yraepojaa, ux Eub
buznyecKkue 1 XuMUYECKHe I/(I)IJ(IHOTeKa
CBOMCTBA. DKOJIOTMYECKHUE Ih_Fct 1im.edsoo.r
s://m. .fu
po0JieMbl, CBSI3aHHBIE C /0021 dfebe
okcuoM yriuepona (IV)
bubnuoreka
" [HOK
YroapHas KUcCioTa u e€ coau https://m.edsoo.ru
/00ae006¢
[IpakTuueckas padora Ne 4 o Eub
teme "[lonydenune HHOIJZHOTGKa
JIEKUCIIOTO Ta3a.
T https://m.edsoo.ru
KauectBenHnas peakuus Ha /002€0276
KapOoHaT-1oH"
bubnmnoreka
[TepBoHaUYabHBIE TOHATHS 00 OK
OpPTaHWYECKHUX BEIIECTBAX KaK ﬁtps Iim.edsoo.r
Am. Iu
0 COEIMHEHUSX yTriepoja /002e054¢e
bubnuoreka
[HOK

KpCMHI/Iﬁ 1 €ro COCAMHCHU A

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



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

[IpaxkTuueckas padora Ne 5.

Bubnuoreka
Penrenue
[HOK
SKCIEPUMEHTAIBHBIX 3314 110
rene «BasKHeIe https://m.edsoo.ru
/00ae0bf?2
HEMETaAJLJIBI ¥ UX COSIUHEHUS
Bubnuoreka
Kontponbnas padora Ne3 mo
o HOK
TeMe «Baxxueiinue
HEMETAJUIbl U UX COCIUHEHUS https://m.eds00.1u
a /00ae0e18
OO0mas XxapakTepucTUKa
XUMHYECKHUX DIIEMEHTOB —
bubanoreka
MeTaJu10B. MeTtayummueckas
LHOK
CBSI3b U MEeTaIn4YecKas
S — https://m.edsoo.ru
KpUCTaIINYeCcKas PEIIETKA.
P 1P /00ae103e
dusnueckre cBOMCTBA
METAJJIOB
XHUMHUYECKHUE CBOMCTBA bubanoreka
METAJLJIOB. [HOK
DNEKTPOXUMHUYECKUH Psift https://m.edsoo.ru
HaIpsHKEHUN METAILIIOB /00ael156
OO6mmue crocoOb! MOTy4YeHUs
MeTamioB. CIjiaBbl. bubanoreka
Brruncnenus no ypaBHeHUAM HOK
XUMUYECKHUX PEAKLNH, ECIIH https://m.eds00.ru
/00ael1156

OJIMH U3 PEareHTOB COJICPKUT
npuMecH



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Bbubauoreka

[ToHsiTHE O KOPPO3UU [HOK

METAJIOB https://m.edsoo.ru
/00ae1278
Bubnuoreka
HOK

€JIOYHBIE METAJUIEI

tm https://m.edso0.ru
/00ae14b2
bubanoreka

OKcuabl ¥ THAPOKCHIBI LHOK

HaTpUs U Kajaus https://m.edso00.ru
/00ael14b2
bubanoreka

[I{enoyHo3eMEIbHBIE METAIIBI HOK

— KaJIbLIUA 1 Mar"uui https://m.edsoo.ru
/00ael15e8
bubanoreka

Baxueiinme coequHeHU LHOK

KaJIBIUS https://m.edsoo.ru
/00ael15e8

O06o061IEHNE U

cUcTeMaTH3alus 3HaHUH
Bbubnuoreka

JKEcTKOCTh BOIBI M CITOCOOBI LIOK

€€ ycTpaHEeHUs https://m.edsoo.ru
/00ae1886
Bbubnuoreka

[IpakTuueckas padbora Ne 6 o
LHOK

TeMe "JKECTKOCTH BOABI U
METO/IbI €€ ycTpaHeHus"

https://m.edsoo.ru
/00aelae8



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8

AIIOMUHAN

bubanoreka
[HOK
https://m.edso0.ru
/00aelc64

AmMdoTepHbIe CBOMCTBA
OKCH/JIa ¥ THUJIPOKCHUA

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

Kemneso

bubnuoreka
HOK
https://m.edsoo0.ru
/00ael1d86

Oxcupl, THAPOKCHUIBI U CONU
xenesa (I1) u sxenesa (I1I)

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

O06o0061IEHNE U
cUCTeMaTH3alus 3HaHUU

[IpakTuueckas padora Ne 7.
Pemienne
JKCIIEPUMEHTAIBHBIX 3a1a4 110
TeMe «BakHelIne MeTallibl U
UX COCIMHCHUSI

bubnuoreka
[HOK
https://m.edsoo0.ru
/00ae3de8



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

Boruncnenus no ypaBHEHUAM
XUMUYECKHUX PEAKLUH, ECIIH

bubanoreka
OJIMH U3 PEareHTOB JaH B
HOK
M30BITKE U COICPKUT
npuMecH. Beraucienus https://m.edsoo.1u
p - /00ae1750
MacCOBOM O BBIXO1a
MPOJIYKTa PeaKluu
O06o0061IEHE U
CHCTEMAaTH3aIUs 3HAHUN
KonTtponsnas pabora Ne4 o
TeMe «BaxHel1ne MeTanibl U
AX COEIVHEHU
bubnuoreka
BemectBa u maTepuansl B OK
IMOBCEIHEBHOM KH3HU .
qenoBeKa https://m.edsoo.ru
/00ae3f50
bubnuoreka
XUMHYECKOE 3arpsi3sHEHUE [HOK
OKPY’KaroIlEeH Cpebl https://m.edsoo.ru
/00ae4270
Bbubnuoreka
Posb xumuu B permieHun LIOK
9KOJIOTHYECKUX MPobIemM https://m.edsoo.ru
/00ae4270
bubanorexa
Peseprubril ypok. O6006meHIE LIOK

U cUCTEMAaTH3allis 3HaHWuH

https://m.edso0.ru
/00ae0d0a



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

Bbubauoreka

6 | PesepBHbIii ypok. O600IIEHNE 1 LIOK

7 U cUCTeMAaTu3alus 3HaHui https://m.edsoo.ru
/00adb33c
Bubnuoreka

6 | PesepBHbIii ypok. O600IIEHNE 1 LIOK

8 | u cucreMmaTH3anUsA 3HAHUA https://m.edsoo.ru
/00ad9ch2

OBHIEE KOJIMYECTBO 68

YACOB I10 I[TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM

OBPA3OBATEJBHOM MTPOT'PAMMBI

8 KIIACC
Kon N .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl
NMpoBePSIEMOro
OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJabTara
1 [To Teme: «IlepBOHaYaIbHBIE XUMHUYECKUE TIOHSITHUSD)
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUU 3JIEMEHT, IPOCTOE
BEIIIECTBO, CJOKHOE BEIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJIHAs), BAJICHTHOCTb, OTHOCUTEIbHAsS
aTOMHasi W MOJIEKYJSIpHasT Macca, KOJUYECTBO BEUIECTBA, MOJb, MOJISIpHAas Macca, MaccoBas JI0JIs
11 XUMHUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIM 00BEM, XUMUYECKAsl PEAKIUs, KIACCUPUKAIIMS PEAKITUMN:
pEaKiuu COEAMHEHHUs, PEaKIUU pa3jOKEHUs, pPEaKIHH 3aMEelIeHHs, peakIuu OOMEeHa, DJK30- H
SHJOTEPMUUYECKHE PEAKIINH, TEIJIOBOM dPPEKT peakiuu, pacTBOp, MaccoBas JIOJIsI BellecTBa (MPOIeHTHAs
KOHIIEHTpAIIKs) B pacTBOpE
12 WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN M MPUMEHATH 3TH MOHATUS IPU OMUCAHUU
BEILIECTB U UX IIPEBPALLCHAN
13 WCIIOIh30BaTh XUMHUYECKYI0 CHUMBOJIMKY JIJII COCTaBJICHHsI (POPMYJI BEIIECTB W yPAaBHEHHH XUMHUYECKHX

peakuui




PaCKpbBIBAaTH CMBICI 3aKOHOB COXPAaHCHHA MACChl BCHICCTB, ITOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJIAPHOI'O

14
yueHus, 3akoHa ABoraapo

1.5 OIIpENIeNIATh BAJIGHTHOCTh @TOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUX

16 KJIacCU(UIIUPOBaTh XUMHUYECKHE pEeakiuH (IO YHCIy M COCTaBy YYacCTBYIOUIMX B PEAKIHMU BEIIECTB, 10
TeroBoMy ddekry)

1.7 BBIUUCIIATH OTHOCUTENIEHYIO MOJICKYJISIPHYIO M MOJISIPHYEO MacChI BEIIECTB

1.8 BBIUUCIIATH MACCOBYIO JI0JII0 XMMUUYECKOI0 3JIEMEHTA 10 (OpMyIIe COeUHEHUS,

1.9 BBIUUCIIATH MaCCOBYIO JIOJTIO BEIIECTBA B PaCTBOPE

110 IPUMEHATh €CTECTBEHHOHAy4YHbIE METO/bl IO3HAaHUS — HaOJIOJeHHe, H3MEepeHHe, MOJCIUPOBaHUE,
9KCIIEPUMEHT (pEaIbHbIA U MBICICHHbIN)

2 ITo Teme: «BaxkHeliue npeacTaBUTENN HEOPIraHUUYECKUX BELIECTBY»

2.1 PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX TIOHSATHIA: OKCH]I, KICIIOTa, OCHOBAaHHE, COJIb

2.2 OTPEEATh TPUHAIICKHOCTH BEIIECTB K OMPEAeTIEHHOMY KJIacCy COeAMHEHUH 1o popMyiam

2.3 KJ1accU(UIIUPOBATh HEOPTaHMUECKUE BEIIECTBA

Y XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3IMUHBIX KJIACCOB, TIOATBEPIKIAST
OIKCaHUe IPUMEPAMHU MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XMMUYECKHX pPEeaKLUil

”E MIPOrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBHCHUMOCTH OT MX KAayeCTBEHHOI'O COCTaBa, BO3MOKHOCTH

MPOTEKAHUS XUMHUECKUX MPEBPAICHU B Pa3INYHBIX YCIOBUAX




ClIeZIOBaTh MpaBWJIaM MOJIb30BAHUSA XMMHUYECKOH MOCYJOH W J1a0OpaToOpHBIM OOOpYIOBaHHMEM, a TaKXKe
IpaBUIaM OOpaIleHUsl C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMH IO BBITOJHEHHUIO J1a00OPaTOPHBIX

XMMHAYECKHX OIBITOB IO MOJYYCHHIO W COOMpaHMIO ra3000pa3HBIX BELIECTB (BOAOPOAA M KHCIOPOJA),

2.6
MPUTOTOBJICHUIO PACTBOPOB C OMPEACIIEHHON MacCOBOHM J0Jeld PacCTBOPEHHOIO BEMIECTBA, IJIAHUPOBATH U
MPOBOJUTh XMMUYECKUE IKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB ILIEJIOYEH U KHUCIOT C MOMOIIBIO
HUHIMKATOPOB (JaKkMyc, (heHondranent, MEeTUIOPAHXK U APYTHE)
2.7 MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON peaKinu
3 ITo Teme: «llepuonnueckuit 3axkoH u [leproanueckas cucrema XumMudeckux siaeMenToB . 1. Menaeneena.
Crpoenue atoMoB. XuMHuueckasi CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUI
pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TIOHSTHH: SIpO aToMa, SJEKTPOHHBIM CJIOW aroMa, aTOMHast
3.1 opbuTans, paauyc aroMma, XHMHYECKas CBSI3b, TOJSPHAsT U HEMOJApHAs KOBAJlEHTHAas CBA3b,
AIEKTPOOTPHUIIATEIHPHOCTD, MOHHAS CBS3b, HOH, KATHOH, aHUOH, CTETICHh OKUCIICHHS
3.2 KJIacCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI
OMHCHIBATh M XapakTepU30BaTh TaOIMuHylo (opmy lleprogndeckoit CUCTEMBI XMMHUYECKHX AJIEMEHTOB:
3.3 pasnuyath MOHATUS «TJaBHas moarpymma (Arpymma)» u «mobouHas moarpymnmna (brpymma)y», «manbsiey» u

«0OJBIINEY TIEPUO/IbI




packpsiBaTh cmbich I[lepuonnueckoro 3akonHa J[.M. MeHneneeBa: JEMOHCTPUPOBAaTH IOHUMAHHUE

3.4 NEePUOINYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHMX 3JIEMEHTOB OT MX MoyiokeHus B Ilepuoandeckoit
cHCTEME
COOTHOCUTh 0003HaueHHs, KOTopble uMmeroTca B Tabmuue «llepmoauueckas cucremMa XHMHYECKHUX

3.5 anemeHToB .M. MeHieneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMUMHUYECKHUX 3JIEMEHTOB
(coctaB u 3aps] spa, o01Iee YUCIIO IEKTPOHOB U PACIPECIIEHUE UX 110 3JIEKTPOHHBIM CJIOSIM)

3.6 OIpEeJIeNIATh CTENIEHb OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUX

3.7 OTIpEeEIATh BUJ XUMUYECKON CBSA3H (KOBAJEHTHAs U MOHHAS) B HEOPTAaHUYECKUX COETMHEHUAX

9 KIIACC

Kon nposepsiemoro
pe3yJbTarTa

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
OCHOBHOTI'0 00111er0 00pa3oBaHuA

IIo Teme: «BeliecTBo 1 XUMHYECKas peakuus»




PacCKpbeIBaTb CMBICII OCHOBHBIX XHWMHUUYCCKUX MMOHSTHM: pacTBOp, OSJCKTPOJUTHI, HEIJICKTPOJIUTHI,
QJICKTPOJIUTHUYCCKAA AUucCConuanusa, pe€aKuuu HOHHOI'O 06M€Ha, KaTaJnu3aTop, XUMHYCCKOC PaBHOBECHUC,

O6paTI/IMBIe u H606paTI/IMLIe pCaknuu, OKHCIHUTCIbHOBOCCTAHOBUTCIIBHBIC PCAKIUHU, OKHCIHUTCIIDb,

11
BOCCTAHOBUTEIIb, OKHUCJIEHHWE M BOCCTAHOBJICHME, aJUIOTPONHUs, aM(pOTEpHOCTb, XUMHUYECKas CBA3b
(xoBaJIeHTHAsi, MOHHAs, METAJNIMYECKasl), KpUCTAINIMYecKasi PEIIETKA, CIUIaBbl, CKOPOCTb XMMHMUYECKOMN
peakuuu

19 WJUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHUX IIOHATUW WM IPUMEHATH OTH IOHATHUS IIPU
OIMCAHUU BEUIECTB U UX MPEBPALICHUI

13 COCTaBIATh YPAaBHEHUS JJICKTPOJIMTUYECKOM IHUCCOLMALMK KHUCIOT, IIENOYEH M COJEH, IOJNHBIE U
COKpaIlEHHbIE YPAaBHEHUS PEAaKIN HOHHOrO 0OMeHa

14 PacKpbIBaTh CYIIHOCTb OKHCIWUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEACTBOM COCTABIICHUS
3JIEKTPOHHOT0 OanaHca 3TUX peakLui

1.5 IIPOBOJIUTH PACUETHI 10 YPAaBHEHHUIO XUMUYECKOW peaKkIuu

2 ITo Temam: «HemeTauisl 1 uX coeAMHEHUA» U «MeTaibl ¥ UX COSAUHEHUS»
XapakTepu3oBaTh (OMHUCHIBATh) 00IIMe U crenu(UIecKkue XUMHUECKUE CBOWCTBA MPOCTHIX M CIIOKHBIX

2.1 BEILECTB, MMOATBEPK/1asi ONMMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX U MOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX

XUMHUYCCKUX pCaKI_II/Iﬁ




COCTAaBJIAATh YpPaBHCHUA peaKHHﬁ, MMOATBCPKAAIOIINX CYIICCTBOBAHUC TCHETHYECKOM CBS3U MCKOY

2.2
BEIIIECTBAMM Pa3JIMYHbIX KJIACCOB
23 IPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCHUMOCTH OT HX CTPOEHHs, BO3MOXXHOCTH TPOTEKAHUS
XMMHUYECKHUX MPEBPALICHUN B Pa3IMUHBIX YCIOBHIX
CJIEZIOBaTh MPaBHJIaM TOJIb30BAHUS XUMHUYECKOW MOCYAOH M Tab0OpaTOpPHBIM 000pYyIOBaHUEM, a TaKXKe
24 IpaBUiIaM OOpallleHHsl C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU I10 BBIITOJHEHHIO JJAOOPATOPHBIX
XUMHYECKHX ONBITOB 1O IMOJYYECHHIO U COOMpPAaHUIO ra3000pa3HbIX BEIIECTB (aMMHAKa U YIIIEKHCIIOTO
rasa)
NPOBOJUTH PEaKIUM, MOATBEPKAAIONINE KAYeCTBEHHBIN COCTaB PA3IMYHBIX BEIIECTB: paclo3HaBaThb
25 ONBITHBIM NYTEM XJIOpUA-, OpoMuJ, Moaui, kapOoHat, ¢ocdat, cuiukar, cynbdar, THAPOKCUINOHBI,
KaTHOHbl AaMMOHHS, HOHBl H3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHMYECKUX BEIIECTB
3 I[To Teme: «XuUMUS U OKpY’Karolasi cpesiar
3.1 pacKphIBaTh CMBICII OCHOBHBIX XMMH4eckux noHstuid: I1JIK BemectBa; koppo3ust MeTaioB
IPUMEHATh OCHOBHBIE ONEpallMM MBICIUTENBHOW JAEATENbHOCTH — aHalu3 M CHHTE3, CpPaBHEHME,
32 00001IeHNe, CHCTEMATHU3aINI0, BBISIBICHUE MPUYHMHHO-CIICICTBEHHBIX CBS3€H — JUIS M3Y4YCHUsS CBOMCTB

BCIICCTB U XUMHWYCCKUX peaKI.lPIfI; CCTCCTBCHHOHAYYHBIC MCTOABI ITO3HAHUSA — Ha6J'IIOI[eHI/IC, HU3MCEPCHUC,

MOJIETTMPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KJIACC
Kona IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 HepBOHaLIa.HI)HBIG XUMHNYCCKHUC ITOHATUA

11 [Ipeamer xumuu. Posib XuMuU B )KU3HU YellOBeKa. XUMUs B cucTeMe Hayk. Tena u BemecrBa. @usnyeckue cBoicTBa
BEILIECTB. ATperaTHOe COCTOSIHUE BEIECTB

1.2 [TonsTHE 0 MeTO/IaX TO3HAHUS B XUMHUHU. YHCThIe BemecTBa U cMecu. CriocoObl pa3elieHus cMecei

13 ATOMBI U MOJIEKYJIbI. XUMHUYECKUE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie U clokHbIE BEUIECTBA.
ATOMHO-MOJIEKYJIIPHOE YUEHHUE
Xumudeckass (opmyrna. BaneHTHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEIECTB.

1.4 OtHocuTenbpHas aToMHasi Macca. OTHOCUTENbHAS MOJICKYJISIpHAsE Macca. MaccoBasi 10Jisi XUMHYECKOTO 3JIEMEHTa B
COETMHEHHNH

L5 KonmuecTtBo BemectBa. Monb. MoisipHas macca. B3anMoCBsA3b KOJIMYECTBA, MAaCChl M YUCJIA CTPYKTYPHBIX €IMHMI]

BemiecTBa. Pacu€rel mo popMynamM XUMHUECKUX COCTMHEHUIN




1.6

dusnyeckrue U XUMHYECKHE SBJICHHA. XUMHUUECKas p€aKkuus u eé IIPHU3HAKU. 3aKkoH COXpPAaHCHUA MaCChl BCIICCTB.

Xumuueckue ypaBHeHus. Knaccudukanus XuMu4eckux peakiuii (CoeAnHEHMs, Pa3IoKEHHs, 3aMeIIeHus, 0OMeHa)

1.7

XUMHUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOW MOCYI0M, C paBuiiaMi paboThI B 1JaDOpaTOpHK U IpuéMaMu
oOpamieHust ¢ J1a0OpaTOpPHBIM OOOPYJOBAaHHWEM, H3y4eHHE U ONHCAaHHE (PUINYCCKUX CBOWCTB OOpPa3IoB
HEOpPraHMYEeCKUX BELIECTB, Ha00IeHHe (PU3NYecKHX (IIIaBJIeHHE BOCKaA, TassHUE JIb/la, PACTUPAHUE caxapa B CTYIIKE,
KMIIEHHE M KOHJIEHCAlUsl BOJbl) M XUMHYECKUX (TOPEHHME CBEYH, IIPOKAJIMBAHWE MEIHOW IMPOBOJIOKH,
B3aUMOJICHICTBHE MeJNa C KHUCIIOTOH) sIBIIEHMM, HaOJMIOJEHHE U ONMCAaHUE MPU3HAKOB MPOTEKaHHUS XUMHUYECKUX
peaknmii (pa3iokeHHe caxapa, B3aUMOCHCTBHE CEPHOW KHUCIOTHI C XJOPHUIOM Oapusi, pa3lioKEHHE THAPOKCHIA
meau(Il) npu HarpeBaHuu, B3aumoJjeicTBue xenesa ¢ pactBopoM coiu menu(ll), nzydenue cnoco6oB pasaeneHus
cMecel (C TOMOIIbI0 MarHuTa, QUIbTPOBAHNE, BBIMTIAPUBAHUE, TUCTHILISALUS, XpoMaTorpadus), IpoBeIeHUE OUUCTKU
MIOBAPEHHOI COJM, HAONIOJEHHE M OIHUCAHHWE pPEe3yIbTaTOB IPOBEJIEHUS OIbITAa, WUTIOCTPUPYIOIIETO 3aKOH

COXPAaHEHHUS MacChl, CO3/IaHNE MOJIEIed MOJIEKYI (LIIapOCTEPHKHEBBIX )

Baxuerime npencraBuTeNn HEOPraHUYECKUX BEIIECTB

2.1

Boznyx — cmech raszos. CocrtaB Bo3nyxa. Kucnopon — anemeHT u npocroe BemiectBo. HaxoxkaeHue kuciopoaa B
npupoje, pusnueckue U XuMuyeckue cBoiictBa (peakuuu ropenus). Oxcuzasl. [Ipumenenue kucnopoaa. CrnocoObl
MOJTyYeHUsl KHUCIopoaa B JabopaTopuu M MpOMBIIUIEHHOCTH. KpyroBopor kuciopona B mpupoge. O30H —

AIJIOTPOIIHAS MOAU(UKAIIIS KUCIOpOAa




TemnoBoit >PQPexT XUMHUECKON peakiuy, TEPMOXUMHUYECKHE ypaBHEHUS, IK30- U SHIOTEPMHUECKHUE PEaKLHUU.

2.2
TorumBo: yross U MeTaH. 3arpsa3HeHHE BO3/1yXa, YCUIICHHE TapHUKOBOTO 3¢ dekra, pazpyiieHne 030HOBOTO €05
23 Bonopon — anemeHTt u npocroe BemectBo. HaxoxaeHnue Bogopona B npupone, Gu3nueckue U XMMHUUECKUE CBOWCTBA,
IIPUMEHEHHE, CII0COOBI oTydeHust. KuciaoTs! u conu
2.4 Moutsipablii 00BEM ra3oB. Pacuérel 10 XUMHUYECKUM YpaBHEHUSIM
®usnueckue cBoicTBa BOoAbl. Bona kak pactBoputens. PacTBopbl. HachllieHHBIE M HEHACBIIICHHBIE PacTBOPHI.
”5 PactBoprMoCTh BewecTB B Boge. MaccoBas 10151 BELECTBA B paCTBOpPE. XMMUYECKHE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTBOpOB B NpUpoAe U B KU3HHU yesoBeka. KpyroBopoT Bojbl B mpupoje. 3arpsi3HEHUE MPUPOIHBIX BOI.
OxpaHa 1 04KMCTKa IPUPOIHBIX BOJ
Krnaccudukanusa nHeoprannueckux coeauHeHnid. Oxcuapl. Knaccuduxamnus okcuoB: coieodpasyronue (OCHOBHBIE,
2.6 KHUCJIOTHBIE, aM(poTepHbIe) U HeconeoOpasytomue. Homenknarypa okcunoB. dusndeckue U XMMUYECKHE CBOICTBa
okcu0B. [lomydenne okcnioB
27 OcHoBanust. Krnaccupukanuss ocCHOBaHMIA: IIENOYM M HEpAaCTBOPUMBbIE OCHOBaHMsS. HoMeHKIaTypa OCHOBaHMIA.
PusnuecKne U XMMHYECKHE CBOMCTBA OCHOBaHMM. [lonyueHne ocHOBaHUI
Kucnotsl. Knaccudukanus xucinor. Homenkiarypa kucinor. dusmdeckre M XMMHUYECKHE CBOWCTBA KHUCIOT. Psij
2.8
aktuBHOCTH MeTaynoB H.H. bexerosa. [lonyuyenue kucior
2.9 Comu. Homenknarypa coseil. @u3nueckre 1 XUuMUYECKHe cBorcTBa cosell. [lomydenne coneit
2.10 I'eneTnyeckas CBA3b MEXKY KJIACCAMU HEOPraHUYECKUX COCIUHEHUN
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XUMHUECKUN SKCIEPUMEHT: KadeCTBEHHOE OIpE/eleHue COJEpKaHUsA KHUCIOpPOAa B BO3JyXe, IIOIy4EHHE,
coOupaHue, paclio3HaBaHNUE U U3yYEHHUE CBOMCTB KUCIOPO/a, HAaOII0IeHUE B3aUMOACHCTBUS BEILIECTB C KHMCIOPOJOM
Y YCJIOBUS BOSHUKHOBEHHS U TPEKPAIICHUS TOPEHUs (T0Kapa), 03HAKOMIICHHE C 00pa3aMy OKCHIOB U OTIMCAHUE HX
CBOWCTB, IOJy4€HHUE, cOOMpaHMEe, pacllO3HaBaHWE W H3y4yeHHUE CBOMCTB BoJOpoja (ropeHue), B3auMojeiicTBue
Bojopoaa ¢ okcuaoM meau(ll) (Bo3MOXHO HCIIOIB30BaHHME BUICOMATEPHANIOB), HAOIIOJEHHUE OOpa3llOB BEIICCTB
KOJIM4ecTBOM | Mojb, HCciefoBaHME OCOOEHHOCTEH pPacTBOPEHMsI BEIIECTB C PAa3IUYHOM pPacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MAaCCOBOM JIOJIEW PACTBOPEHHOIO BEIECTBA, B3aUMOJECUCTBUE BOJBI C
MeTaJulaMU (HaTpUeM M KaJlbliueM) (BO3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPHAIIOB), ONIPEe/IEHHE PACTBOPOB KUCIIOT
U IIeJ0Yeld C MOMOIIBI0 MHIWKATOPOB, MCCIENIOBaHHE OOPa3IOB HEOPTaHMYECKUX BEUIECTB PA3JIMYHBIX KIIACCOB,
HaOJI0IeHNe U3MEHEHUS OKPaCKH MHIMKATOPOB B paCTBOPAxX KUCIOT U LIeJI0UeH, H3y4eHUe B3aUMOAEHCTBUS OKCUAA
meau(Il) ¢ pactBopoM cepHON KHCIOTBI, KHUCIOT C METajUlaMH, peakUud HeWTpaau3aluu, I[0JydYeHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJHOIO MeTajuyla JpyI'MM M3 pacTBopa COJIM, pEIIEHUE

OKCIICPUMCHTAJIBHBIX 3ajJla4d 110 TEME «BaxHeHIme Ki1accel HEOPTraHNUYCCKUX COGHHHGHHﬁ)}

HepI/IO,Z[I/I‘-ICCKI/Iﬁ 3aKOH 1 HepI/IOI[I/IquKa}I CUCTeMa XUMHUYCCKUX 3JICMCHTOB I[I/I Menpaeneena. CTpOCHI/IC aTOMOB.

Xumudeckas cBI3b. OKHUCINTEILHO-BOCCTAHOBUTCIILHBIE peaKkunuu

3.1

[lepBble MOMBITKY KIacCU(PUKAIIMM XUMHUYECKUX 3JIEMEHTOB. [IoHATHE O rpyNmax CXOIHBIX 3J€MEHTOB (IIEI0YHbIE U
IeJI0YHO3EMENbHBIE METAJIbI, TaJOTE€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCHIBI U

TUAPOKCH/]IBI




[Tepuonuueckuii 3akoH. [lepuoguyeckas cucrema xumudeckux snemeHToB [[.M. Menneneesa. Koporkonepuoanas u

3.2 mmHHOTIepruoaHas Qopmbl [lepuonnyeckoit cucrembl xumudeckux anemeHToB JI.M. MenneneeBa. Ilepuonst u
rpynibl. GU3nyeckuil CMbIC MOPSAIKOBOIO HOMEPAa, HOMEPOB NIEPHO/IA U TPYMIIbI 3JIEMEHTA
Crtpoenne atomoB. CocTtaB aToMHbIX sfep. M3orombl. DiekTpoHbl. CTpoeHHE AJIEKTPOHHBIX O0OJIOYEK aTOMOB
3.3 nepBbix 20 xumuyeckux aneMeHToB Ilepuoanueckoit cucremsl .M. MenneneeBa. XapakrepucTuka XUMHUYECKOIO
3JIEMEHTA 10 €ro nosoxeHuro B Ilepuonunueckoii cucreme [I.M1. Menneneesa
3aKOHOMEPHOCTH HW3MEHEHHUsl pajuyca aTOMOB XHUMHUYECKHMX JJIEMEHTOB, METAJUIMYECKUX U HEMEeTAUTMYECKHUX
3.4 CBOMCTB IO rpynnam M nepuojam. 3HaueHue Ilepmonnyeckoro 3axoHa u Ilepmonnueckoil cMCTEMBI XMMHUYECKUX
JJIEMEHTOB JUIS Pa3BUTHS HayKu U NpakTuku. /.. MenneneeB — yd€HbIN U rpak1aHUH
35 Xumnueckas cBs3b. KoBaneHTHast (HOJsipHass M HEMOJIApPHAst) CBs3b. OJIEKTPOOTPHULATENBHOCTh XUMHUECKUX
anemeHToB. MloHHas CBA3b
36 Crenenp oxucneHusa. OKHCIUTEIbHOBOCCTAHOBUTENBbHBIE peakiuu. [Iporeccsl OKUCIEHHS W BOCCTaHOBIJICHMS.

OKHCIUTEIN U BOCCTAHOBHUTEIN




3.7

XUMUYeCKUH OKCIICPUMECHT. M3YUCHHUEC O6p&3HOB B€IICCTB METAJIJIOB U HEMETAJIJIOB, BSaHMOHeﬁCTBHC TUAPOKCHU A
IMHKa C pacCTBOpaMu KHUCIOT H H_IGJIO‘-ICI\/'I, MPOBCACHUC OIIBITOB, WIUIIOCTPUPYIOIIUX IMMPUMCEPLBI OKHCIIMTCIBHO-

BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pa3ioKeHUs, COSTUHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BeniecTBo 1 xuMuueckas peaKLuA. HOBTOpeHI/Ie

11

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH. HepI/IOI[I/I‘leCKaH CHUCTEMAa XHMMHUYCCKUX J3JICMCHTOB I[I/I MCHI[CJ'ICGBEI. CTpO@HI/Ie aTOMOB.
3aKOHOM€pHOCTI/I B M3MCHCHHH CBOMCTB XMMHYCCKHX D3JICMCHTOB MEPBBIX TpéX nepruoaoB, Kajauda, KaJIbIUA U HUX

COE€IMHEHHUI B COOTBETCTBHUH C IIOJIOKEHHEM DJIEMEHTOB B HepI/IO,I[I/I‘{CCKOﬁ CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BemecTBa: BUAbl XUMUYECKOM CBSI3U. THUITBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA
OT TUIA KPUCTALTUIECKON PEMIETKH M BUAA XUMUIECKON CBsi3u. Kimaccudukaius 1 HOMEHKIATypa HEOpraHUIeCKHX
BEIIECTB (MEXIYHAPOIHAS U TPUBUATbHAS). XUMHYECKHUE CBOMCTBA BEIIECTB, OTHOCSIINXCS K PA3TUYHBIM KJlaccaM

HCOPTraHNYCCKUX COCHHHGHHﬁ, TCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB




1.3

Krnaccudukanus XUMHUECKUX peaklMid M0 pa3IUYHbIM MpU3HAKaM (IO YUCIY U COCTaBY yYacTBYIOIIMX B peakIMU
BEIIECTB, 0 TeIIOBOMY 3((DEeKTy, M0 M3MEHEHHIO CTETICHEeW OKHMCICHUSI XUMHUYECKHUX 3JIEMEHTOB, [0 00paTHMOCTH,
[0 YYaCTHIO KaTalu3aropa). DK30- U IHAOTEPMUYECKHE PEaKkluu, TepMOXuMHueckue ypaBHeHUs. [loHsTHe O

CKOPOCTH XMMUYECKOU PEaKLUH

14

Ilonstne 006 06paTI/IMBIX u H606paTI/IMBIX XUMHUYCCKHUX PCAKIHAX. IlonssiTHE O TOMOI'CHHBEIX H reTCPOrcHHbIX
pCaKknuix. IlousTe 0 XMMHYECKOM PaBHOBCCHHU. q)aKTOpr, BJIMAIOIIMEC HA CKOPOCTHb XHUMHYICCKOU pCaknun u

ITOJIOKCHUC XUMHNYCCKOI'O paBHOBCCHUA

1.5

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKuuu, SHGKTpOHHHﬁ 0aJaHC OKHUCIMTEIbHO-BOCCTAHOBUTEIbHOM peaKuuu.
CocraBieHue ypaBHCHI/Iﬁ OKHCIIUTCIBbHO-BOCCTAaHOBUTCIBHBIX peaKuHﬁ C HCIIOJIb30BAHMEM MCTOAA 3JICKTPOHHOI'O

Oaylanca

1.6

Teopust 2JIEKTPOIUTUYECKONW JUCCOLMALMU. DJIEKTPOIUTHl U HEINEKTPONUThl. KaTHOHBI, aHMOHBIL. MexaHu3M
JMCCOLMALIMN BELECTB C Pa3IMYHBIMU BUJAAMU XUMUYecKOH cBs3u. CreneHb aucconuanuu. CUIbHBIE U Cia0ble
ANEeKTpoNnThl. Peakumum HoOHHOro oOMeHa. YClOBUS NPOTEKAaHUS peakuuid HMOHHOro oOOMeHa, IIOJHBIE H
COKpallléHHbIE MOHHBbIE ypaBHEHHs peakiuii. CBoicTBa KUCIOT, OCHOBaHMH M COJIeH B CBETE Mpe/ACTaBlIeHUI 00

BHGKTpOHHTH‘IGCKOﬁ JUcCCoranuu. KadecTBeHHEIC PCaKIM Ha NOHBI. Ilonsarue o TUOPOJIN3EC coJlieit




1.7

XUMHUYECKUH 3KCIIEPUMEHT: 03HAKOMJIEHHE C MOJEISMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJIJIOB M HEMETaJUI0B (rpaduta U ajamasza), CI0KHBIX BEIIECTB (XJIOpUIa HATpHs); UCCIETOBAHUE 3aBHCHUMOCTH
CKOPOCTH XUMHUYECKOM pEeaKIMH OT BO3IACHUCTBUS PA3IMUHBIX (PAKTOPOB; HCCIEIOBAHUE HIEKTPOMPOBOJHOCTH
pacTBOpPOB  BEIIECTB, IMpoliecca JTUCCOLMAIMU KUCIOT, Ienoued U coyied (BO3MOXKHO —HCIOJb30BaHUE
BUJIEOMATEPHAIIOB); MPOBENECHUE OIBITOB, WUIIOCTPUPYIOIIUX NPU3HAKU MIPOTEKAHUS pPEaKLMil MOHHOro oOMeHa
(ob6pa3oBaHue ocajka, BbIIEICHHE Ta3a, 00pa30BaHKUE BOJIbI); OIBITOB, UJLUTIOCTPUPYIOUINX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENbHBIX PEAKIMI (rOpeHue, peakiuu pPas3jIoKEeHUs, COEAMHEHHUS); pacro3HaBaHUE HEOPraHWYECKUX

BCIICCTB C IOMOIIBIO KAYCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeramis! u ux COCINHECHUA

2.1

OO6mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIe CTEeNEeHU OKuciaeHus. CTpoeHue
U (Qu3MUeCKUe CBOICTBa MPOCTHIX BELIECTB — TajJloreHOB. XHMMUYECKHE CBOWCTBA Ha IpUMeEpe XJopa
(B3aMMoJelicTBHE ¢ MeTalaMd, HEeMeTaulaMH, Inesnodamu). Xioposomopon. ComsiHas KHCIIOTa, XUMHYECKHE
CBOWCTBa, IMOJlyuyeHHe, MpuMeHeHue. JleficTBHe xyiopa M XJOpPOBOJOpOJA Ha OpraHM3M uelloBeka. BakHeiimime

XJIOPUABI U KX HAXOXKIACHUC B IIPUPOJLC




2.2

O6mas xapaktepuctuka 37eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTCTICHH
okucienusa. CTpoeHue U (U3MUECKHE CBOMCTBA MPOCTBIX BELIECTB — KHUCIOpPOAa U Cepbl. AJUIOTPOIHBIE
Moau(HUKAIMK KUCIOpoAa U cepbl. XWMHUYECKHE CBOHCTBa cepbl. CepoBOMOPOA, CTpOeHUE, (PU3NYCCKUE W
XuMHueckue cBoiicTBa. OKCUIBI Cephbl KaK MPEICTaBUTENHN KUCIOTHBIX OKcUI0B. CepHas KHUCIOTa, GU3NYECKUE U
XUMHYECKHE CBOMCTBa (00IIME Kak MPEICTaBUTENs Kilacca KUCIOT M crnenuduueckue). XUMHUYECKUE PEaKIIHH,
JIeKaIe B OCHOBE MPOMBIIIJIEHHOTO Crocoba moiyueHus: cepHoil kucnothl. [Ipumenenue. Conu cepHOil KUCIOTHI,
KauecTBEHHas peakliys Ha cyib(aT-uoH. HaxoxeHue ceppl U €€ COeAMHEHU B IPUPOAe. XUMUUECKOE 3arpsa3HEHHUE
OKpY>Karollel cpeibl COSAMHEHUSIMH Cephbl (KUCIOTHBIC IO, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro

MPEAOTBPAICHUS

2.3

OOmiass xapakTepucTuka 371eMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENeHH
OKHCJIeHUsI. A30T, pacnpocTpaHeHHE B Tpupoje, (puznueckue W XUMHUECKHE cBoiicTBa. KpyroBopor azora B
npupoae. AMMHaK, ero (U3MYECKHe M XUMHYECKHE CBOMCTBA, MONydyeHUEe U mpumeHeHue. Coiau aMMOHHS, UX
(dbu3nYecKrue 1 XUMUUYECKHE CBOWCTBa, MpuMeHeHrne. KauecTBeHHas peakiisi Ha MOHbI aMMOHUS. A30THasi KUCJIOTa,
e€ monydenue, GU3NIECKUE U XUMHUECKHUE CBOICTBA (00IIMe KaK MPpeICTaBUTENs Kilacca KUCIOT U crielu(uyecKue).
Hcnonp3oBanne HUTPATOB M COJIEH aMMOHHSI B Ka4eCTBE MHUHEPAIBHBIX YAOOpeHUH. XUMHUYECKOE 3arps3HEeHHe

Opr)KaIOIJ_ICﬁ CpCAbl COCAMHCHUSAMU a30Ta (KI/ICJIOTHBIC HJO0XKIH, 3arpA3HCHUC BO3/1yXa, IIOUBLI U BOI[OéMOB)

2.4

®ocdop, amnorponHsle Moaupukanuu (ocdopa, ¢uszndyeckue u xumudeckue cpoictBa. Oxcun ¢ochopa(V) u
dbochopnas kuciora, puznyUeckre U XUMHUYECKHE CBOMCTBA, monydeHue. Mcmoms3oBanue (ocdaroB B KadyecTBe

MUHEPAIbHBIX YI00peHHit




2.5

Obmas xapaktepuctuka s1neMeHTOoB I[VA-rpynmbl. OcoO€HHOCTH CTPOEGHHSI aTOMOB, XapaKTEpHbIE CTENEeHU
OKHCIICHHUS. YTJIEpoJ, aLIOTPONHbIE MOAM(UKALNKU, paclpoCTpaHEHHE B NpUpOAE, (PU3NUYECKUE M XUMHUYECKHUE
cBoiictBa. Ancop6buus. KpyroBopor yriepoma B mpupone. Okcuibl yriepoaa, ux (U3MUECKHe U XUMHYECKHE
CBOWCTBa, JICHCTBHE HA JKMBBIC OPTaHU3MBI, NIOJYYEHUE U MPHUMEHEHHE. DKOJOTHUECKUE MPOOIEMbI, CBSI3aHHBIE C
okcuaoM yriepona(IV); runoresa rinobanbHOTO MOTEIUICHUS KJIMMaTa; MapHUKOBBIN 3P QeKT. YronpHas KUCIOTa U
e€ conu, X (U3NYECKHe U XUMUIECKHE CBOWCTBA, MOJIydeHHe U puMeHeHne. KauecTBeHHas peakuus Ha KapOoHaT-

noHbl. Mcrionp3oBanue Kap6OHaTOB B 6BITy, MCIOUIHUHEC, IIPOMBIIIJICHHOCTH U CCJIbCKOM XO03SMCTBE

2.6

[lepBoHavasnibHbIe TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIWHEHHUSX yriepoja (MeTaH, 3TaH, JTHJICH,
alleTUIICH, 3TaHOJI, TIUIEPUH, YKCycHas kuciora). X coctaB u xumuueckoe ctpoeHue. [ToHsTHEe 0 OHOIOrHYecKu
BOKHBIX BEIECTBAX: >XHMpax, OelKax, yriaeBoJax — W HMX POJM B KU3HMU 4YelOBeKa. MaTepuallbHOE €IMHCTBO

OpraHUYC€CKUX U HEOPTraHUYCCKUX COE€TUHEHUI

2.7

Kpemuuii, ero gusudeckre 1 XMMHYECKHE CBOWCTBA, MONy4YeHHUE U puMeHeHne. CoeIMHeHNUsT KPEMHUS B TIPUPO/IC.
O6mme mpexacrasienus 006 okcuae kpemHusA(IV) u kpemHueBoit kucnore. CHIMKATHI, UX UCIOJIB30BAHUE B OBITY,
MEIHIIMHE, MPOMBIIIJICHHOCTH. BaxHeWne CTpoUTeNnbHbIE MaTepHalbl: KepaMmHKa, CTEKIIO, IIEMEHT, OETOH,

xene300eToH. [Ipobiembl 6e30macHOro NCMOIb30BaHUSI CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKU3HU




2.8

XUMUYECKUH OSKCIIEPUMEHT: H3ydeHHe OoOpa3loB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJITHOM KHCIIOTHI;
IIPOBE/ICHUE KAa4yeCTBEHHBIX pPEAaKLUMH Ha XJOPUA-UOHBI M HAOIIOAECHUE NPU3HAKOB HX HPOTEKAHUS; OIBITHI,
oTpaxkaromue (U3NYeCKHe W XMMHYECKHE CBOICTBAa TaJIOTCHOB W UX COCIWHEHHMH (BO3MOXHO HCIOJIb30BAaHUE
BUJIEOMATEPHAJIOB); O3HAKOMJIEHHE ¢ 00pa3lamMu XJOpPHUI0B (IaJoreHH/I0B); O3HAKOMIIEHHE ¢ 0Opa3laMu cepsl U €€
COEIMHEHUSIMH (BO3MOXHO HCIIOJIb30BAHUE BUIEOMATEPUANIOB); HAOIIOAECHUE Ipolecca OOYIIMBaHUs caxapa o[
JIeCTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KMCIOTHI; H3yUYeHHEe XMMUYECKHX CBOMCTB pa30aBiieHHON CEpHON KUCIIOTHI,
MPOBE/ICHNE KAaYECTBEHHOW peakiuH Ha Cyab(parT-noH U HAOIIOJCHUE NMpH3HAaKa e€ MPOTEKaHHS; O3HAKOMIICHHE C
¢u3nyeckuMu CBOWCTBaAMM a30Ta, (ocdopa M UX coelMHEHHH (BO3MOXKHO MCIIOJIb30BAaHHE BHUIEOMAaTEpPHAJIOB),
oOpa3namMu a30THBIX M (ochOpHBIX yHOOpeHuil; moiydeHue, coOupaHue, paclo3HaBaHHE U M3YyYEHHE CBOMCTB
aMMMaKa; MpOBEJCHHE KaueCTBEHHBIX pPEaKUMH Ha HOH aMMOHHMS U (ocdaT-uOH M H3Yy4YE€HUE MPU3HAKOB HX
MPOTEKAaHUs, B3aUMOJEHCTBHE KOHIEHTPUPOBAHHOM a30THOM KHUCIOTBI C MeEIbl0 (BO3MOXKHO HCIIOJIb30BaHHUE
BUJIEOMATEPHAJIOB); U3yYEHUE MOJIeNel KpUCTAJUIMYECKUX PEeIETOK anmasa, rpadura, QyiepeHa; o3HaKOMIIEHUE ¢
MIPOIIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM U YCTPOWCTBOM NMPOTUBOrasa; MojiyuyeHHe,
coOupaHue, paclo3HAaBaHHE U H3yYEHHE CBOMCTB YIVIEKHCIOIO ra3a; NPOBEJCHHME KAauyeCTBEHHBIX peakLUil Ha
KapOOHAT- M CHIMKAT-UOHBl U U3YyYEHHE MPHU3HAKOB UX IMPOTEKaHMs; 03HAKOMJICHHE C MPOIYKIMEeH CHIMKATHON

MPOMBIINIJICHHOCTH; pECIICHUEC SKCIICPUMEHTAJIbHBIX 3a71a4 10 TEME «BaxHele HeMeTalIbl U UX COCOAUHECHUA»

Mertamisl 1 uX COCIUHCHUA




3.1

OOmasi xapakTepuCTUKa XUMHUYECKHX 3JEMEHTOB — METa/NIOB HAa OCHOBaHMM HMX mosoxeHus B [lepumomumueckoit
cucteMe xumuueckux snementoB J[.M. MenpaeneeBa u crpoenuss aromMoB. CTpoeHHe MeTauioB. Mertamindeckas

CBsA3b U MECTATNIMYCCKAA KPUCTAJLUINICCKAA peméTKa. 9JI€KTpOXHMI/I‘ICCKHﬁ Paa HaHpH)I(eHI/Iﬁ METAaIJIOB

3.2

dusnyueckue U XUMUYECKHE CBOMCTBa MeTauioB. O0mmMe crocoObl moiydyeHus meTtawioB. [lonarue o xoppo3uu
METaJIJIOB, OCHOBHBIE CIOCOOBI 3alIUThI UX OT Koppo3uu. CruiaBbl (cTaib, YyryH, AIOPATIOMUHUNA, OpOH3a) U UX

MPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH

3.3

[llenounsie MeTauibl: nojioxkenue B [lepuoanueckoit cucreme xumuueckux 3neMeHToB .M. MeHneneeBa; crpoeHue
WX aTOMOB; HaxoJeHue B npupoze. Gusndeckre U XMMHUYECKHUE CBOWCTBA (Ha MpUMepe HATpHUs U Kaus). OKCHIIBI

W TUAPOKCUJIBI HATPHUA U KAWL, HpI/IMCHeHI/Ie IICJIOYHBIX METAJIJIOB U UX COGI[I/IHCHI/If/'I

3.4

[[lenoyHo3eMenbHBIE METATUIBI MATHUK U KAJIBIUMI: MOJIOXKEHHE B [lepronnueckoi cucTeMe XUMUYECKUX DJIEMEHTOB
J.W. MenneneeBa; CTpOEHUE UX aTOMOB; HaxoXkJaAcHUE B Ipupojae. Pu3nueckue 1 XMMAYECKUE CBOKMCTBA MarHus U

Kanplus. Baxueiue coeguHeHNst Kanblus (OKCHI, TUAPOKCU, cosn). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEeHuUs

3.5

AmomuHuii: nonoxenue B llepuoguueckoii cucreme xumuueckux viemeHToB J[J. MenneneeBa; crpoeHue aroma;
HaxoxxJeHue B mpupone. dusndeckne M XUMHYECKHE CBOMCTBA alOMUHMS. AMQOTEpHbIE CBOWCTBA OKCHAA M

THUAPOKCHU A aJIIOMUHUS




3.6

Kenezo: nonoxenue B llepuogmueckoin cucremMe xumuueckux anemeHToB [[.M. MeHneneeBa; CTpoeHUE aToMma;
HaxoKJIeHHe B npupoje. Puznueckre 1 XUMHUYECKUE CBOMCTBA kese3a. Okcubl, TuApoKcHabl u conu xeneza(ll) u

xenesza(lll), ux cocras, CBOMCTBA U MOIYyYEHUE

3.7

XUMHUYECKUH SKCIEPUMEHT: O3HAKOMJICHHE C O0pas3llaMd METaJUIOB M CIUIABOB, MX (PU3UYECKUMHU CBOICTBAMU;
M3Y4YeHHE PE3yIbTaTOB KOPPO3HHM METANIOB (BO3MOXHO HCIOJIB30BaHUE BHUAECOMATEPUATIOB), OCOOCHHOCTEM
B3aUMOJICHCTBUS OKCUA KAJIbLIMSI U HATPUS C BOAOW (BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEPHAIIOB); UCCIIEJOBAaHHE
CBOMCTB KECTKOW BOJBI; TpOIECCa TOPEHUS Kele3a B KUCIOopoJie (BO3MOXKHO HCIIOJIb30BaHHE BUACOMATEPUATIOB);
MIPU3HAKOB NPOTEKAHUS KAYECTBEHHBIX PEAKLMI Ha MOHBI (MarHus, Kajblus, aJIOMUHUA, IUHKA, xene3a(ll) u
xene3a(lll), menu(Il); HaOmoaeHNE W OMMCAHHME MPOLIECCOB OKpAIIMBAHHS IJIAMEHU HOHAMHU HATpUs, Kalaus U
KaJgblMs (BO3MOXKHO HCIOJB30BAHUE BHCOMATEPUANIOB); HCCIENIOBaHHE aM(OTEpHBIX CBOWCTB THUAPOKCHIA
QIIOMUHHS M TUAPOKCHIA LIMHKA; PELICHHE JKCICPUMEHTANIBHBIX 3a7ad I0 Teme «BaxHenmue MeTaluibl U UX

COCAUHCHUA»

XHUMHS M OKpYXaromas cpeaa

4.1

Hosble Matepuansl U TeXHOJIOrMU. BemiecTsa U Marepuaisl B IOBCEIHEBHOM KU3HU YeJIOBEKa. XUMHS U 310POBbE.
be3omnacHoe ncnoab30BaHUE BEUIECTB M XMMHUECKUX peakiuil B ObITy. [lepBast moMoIibs Ipu XUMHUYECKHX OXKOTrax U

OTpAaBJICHUAX

4.2

OCHOBBI 3KOJOTMYECKOM TI'PaMOTHOCTU. XHMMHYECKOE 3arpssHeHue okpyxawomen cpensl [IJIK. Pons xumun B
pelIeHnr B3KoJorudeckux mpobsneM. [IpupoaHble MCTOYHUKU YIIIEBOJOPOAOB (Yrojb, MPUPOIHBIA ra3, HedTb),

MPOAYKTHI MX NEPEepadOTKU, UX POJIb B OBITY U MPOMBIIIJICHHOCTH




4.3

XUMUYECKUH SKCIIEPUMEHT: U3y4yeHHe 00pa3lioB MaTepUasoB (CTEKJIO, CIIaBbl METAJUIOB, IOJTUMEPHbBIE MaTEpUAIIbI)




MPOBEPSIEMBIE HA OI'D IIO XUMWHM TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJBHON MPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUSI

Kox nposepsiemoro IIpoBepsiemble TPeOOBaHHUSI K NIPEAMETHBIM pe3yJibTaTaM 6a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOM
TpeOOBaHUsI 00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOT'O 00111ero oopa3oBanus Ha ocHoBe ®I'OC
1 [Ipencrasnenue:

0 II03HABACMOCTHU SIBIICHUM Inpupoabl, MOHUMAHHUEC OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHYECKOM
11 HAaYKH KaK obnactu COBPEMCHHOI'O €CTCCTBO3HAHUA, KOMIIOHCHTA 0611_[6171 KYJIbTYPBI U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKa B YCIOBHAX COBPEMCHHOI'O O6HI€CTB3; IIOHUMAaHUC MCECTa XMMHUHU CPECAr

JIPYTHUX €CTECTBEHHBIX HAyK

0 HAYYHBIX MCTOJAaxX IIO3HAHHA, B TOM YHCIC OKCICPHUMCHTAJIBHBIX W TCOPCTUUCCKHUX MCTOAAX
1.2 HUCCIICAOBaHNA BCHICCTB W HU3YUYCHHA XHUMHUYCCKHUX peaKHI/Iﬁ; YMCEHHUE HUCIIOJIB30BATb MOJCIN JIS

00BACHEHHUS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax mnpodeccHOHANBHOM JAEATEIBHOCTH, CBSI3aHHBIX C XHMMHEH U  COBPEMEHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha JTOCTHXKEHUSX XUMHUYECKOW HAayKH, YTO MO3BOJIUT OOYYarOIIUMCS
13 paccMaTpuBaTh XUMHUIO Kak cdepy cBoeil Oynymieil nmpodeccuoHanbHOM AesATETbHOCTH U CAeaTh
OCO3HaHHBIM BHIOOp XMMHUHU KakK NPOQHIBHOTO MpeIMeTa IpH Mepexo/ie Ha YPOBEHb CPEIHETO

o01iero oopazoBaHus




BJ'IaI[eHI/IC CHCTEMOHM XHMHWYECKHUX 3HAaHUH H YMCHHUEC NPUMCHATH CUCTEMY XHUMHYCCKUX 3HaHI/II‘/'I,

KOTOpas BKJIFOYACT:

2.1

BOXHEHIINE XUMUYECKUE IMOHATUSA: XUMHMUYECKHM DIIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, IPOCTOE H
CJIOJKHOE€ BEIIECTBO, OJHOPOJHAs U HEOAHOPOAHAS CMECh, OTHOCUTEIILHBIE aTOMHAsl U MOJICKYJISIPHAs
Macchl, KOJMYECTBO BEILIECTBA, MOJIb, MOJISIpHAas Macca, MOJSAPHBIM 00bEM, OKCUA, KHCIOTa,
OCHOBaHHE, COJb (CpeaHsisl), XMMHUYECKas pEeaklys, PEaKkUHUU COEIMHEHMs], PEaKUUH pPa3JI0KEHUs,
peakLuy 3aMeIleHHs, PeakUuu OOMeHa, TeIUIOBOH 3(QeKT peakiuH, 5K30- U SHIAOTEPMUYECKHUE
pEeaKkIMH, pacTBOP, MAaccoBas 0N XHUMHUYECKOIO JJIEMEHTA B COCAMHEHUH, MAaccoBas IOIA U
IIPOLICHTHAs KOHILICHTPALUs BELIECTBA B PAaCTBOPE, SIIPO aTOMA, AIIEKTPOHHBIN CJIOM aToMa, aTOMHas
opOutanb, paguyc  aromMa, BaJEHTHOCTb, CTENEHb  OKWUCJIECHUS, XHUMHUYECKas  CBS3b,
JJIEKTPOOTPULATEILHOCTD, IOJIApHAsT W HENOJsIpHAas KOBAJICHTHAs CBiA3b, MOHHAs  CBA3b,
MeTaJuIn4yecKasl CBs3b, KpUCTANINUECKas peli€Tka (aToMHast, MOHHAas!, MeTaJUTMYeCKasi, MOJIEKYJIsipHas ),
VOH, KaTHOH, AHUOH, DJJICKTPOJMUT W HEDJIEKTPOIUT, DJICKTPOIUTHYECKAs IUCCOLMALNS, pEeaKkLuu
MOHHOTO OOMEHa, OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE DPEAKLIMU, OKUCIUTEIb M BOCCTAHOBHUTEID,
OKHCJIEHHE U BOCCTAHOBJICHHE, 3JIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, 0OpaTUMble M HEoOpaTHMBbIe

pEeaKIu, CKOPOCTh XMMUYECKON peakinu, karanusatop, [IJIK, koppo3us MeTaJlioB, CIUIaBbI

2.2

OCHOBOIIOJIATAarOIHE 3aKOHbI XWUMHHU: 3dKOH COXPAaHCHHUA MACCHI, HCpI/IOI[I/I‘-IeCKI/Iﬁ 3aKOH I[I/I

MenpeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaipo




2.3

TCOPHUU XUMUU: aTOMHO-MOJICKYJIApHAasA TCOpHU, TCOPU BHGKTpOHHTquCKOﬁ JUucconmuanumn

3 Brnagenue ocHOBaMU XMMHYECKON TPAaMOTHOCTH, BKJIFOUAIOIIEH:
yMEHHUE MPaBUIBLHO MCIOJIb30BaTh U3YUYECHHbBIEC BEIIECTBA U MaTepUaibl (B TOM YHCIE MUHEpAIbHBIC
yIoOpeHusi, MEeTalljIbl U CIUIABbI, MPOAYKTHI NepepaboTKU MPUPOIHBIX UCTOYHHKOB YIIIEBOJOPOJIOB

3.1 (yris, mpupoAaHOTO raza, HeTH) B OBITY, CEILCKOM XO3SMCTBE, HA MPOW3BOJICTBE M MOHUMAaHUE
3HAYEHUS KHUPOB, OCTKOB, YIJIEBOJOB JJIsi OpraHM3Ma YellOBeKa; YMEHUE IMPOrHO3UPOBATH BIHSHUE
BELIECTB U XUMUYECKHUX IIPOLIECCOB HAa OPraHU3M UYE€JIOBEKAa U OKPYKAIOUIYIO0 IPUPOIHYIO CPEy

3.2 YMEHHE UHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHUSIMU JIPYTUX yU4EOHBIX MPEAMETOB

33 HaJU4He OMbITa pabOTHI C PA3TUYHBIMU UCTOYHUKAMHU WH(OpPMALIUU TIO XUMUU (HAy4dHass U HAYYHO-
MOMYJsIpHAs TUTEpPaTypa, CJIOBAPH, CIIPABOUYHUKH, UHTEPHET-PECYPCHI)

34 yMeHHE OOBEKTHUBHO OIICHMBATh MH(OPMAIIMIO O BEIIECTBaX, UX IMPEBPANICHUAX U MPAKTUUECKOM
MPUMEHEHUH U YMEHUE UCTIOIh30BaTh €€ ISl pelIeHUs yueOHO-T03HABATENbHBIX 3a/1a4
Brnanenue ocHoBaMU MOHATUMHOrO ammapara ¥ CUMBOJIMYECKOTO SI3bIKa XUMHH JJII COCTaBIICHUS

4 (dhopMynT HEOPraHWYECKHX BEIIECTB, YPAaBHCHHH XUMHYECKHUX PEaKIUN; OCHOBAMH XHUMHYECKOM

HomeHkarypsl (IUPAC u TpuBHanbHoi)




YMeHue OOBSCHATH CBSI3b TMOJIOKEHUS dJeMeHTa B Ileprogudeckoil cuUCTEME C YHCIOBBIMU

XapaKTCPUCTHUKAMU CTPOCHHUA aTOMOB XHUMHNYECKHUX 3JICMCHTOB (COCTaB " 3apdan saapa, 061].[66 qucCjio

5
AJIEKTPOHOB), PACIpPEACICHIUEM 3JIEKTPOHOB IO JHEPreTUYECKHMM YPOBHSIM aTOMOB TEPBBIX TPEX
MEPUOJIOB, KAJIUS U KAJIBIIHS
[IpencraBienre 0 NEpUOAMYECKON 3aBUCUMOCTH CBOWMCTB XMMHUYECKUX DJIEMEHTOB (paguyc aToma,
6 AJIEKTPOOTPHUIIATEIPHOCTD), TMPOCTBIX M CIOXHBIX BEIIECTB OT IIOJOKEHHUSI DJIEMEHTOB B
[Teproaudeckoii cuctemMe (B MaJIbIX IMEPUOJIAX M TIABHBIX MOJATPYIIAX) U JIEKTPOHHOTO CTPOCHUS
aroma
7 YMmenue knaccuuuupoBarh:
7.1 XHUMHUYECKHE 3JIEMEHTHI
7.2 HEOPraHUYEeCKHE BEIIeCTBA
7.3 XUMHUYECKUE PEAKIINH
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh M CTEIICHb OKHMCIICHUSI XUMHUYECKUX JICMEHTOB, 3apsii HOHA
8.2 BUJI XUMHUYECKOU CBSI3U M TUI KPUCTAJUTHUECKON CTPYKTYPHI B COSTUHEHUSX
8.3 XapakTep cpeibl B BOJHBIX PacTBOpax BEMIeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHCJIUTENL U BOCCTAHOBUTEID
9 YMeHue XapakTepru3oBaTh (YU3HUECKUE U XUMUICCKUE CBOMCTBA:




MIPOCTHIX BEIIECTB (KUCIOPO, 030H, BOAOPO, rpadut, aiMas, KpeMHH, a30T, hocdop, cepa, Xjop,

9.1
HaTpUH, KaJui, MarHui, KaJIbLIMM, aTFOMUHUM, JKeJIe30)
CIIOKHBIX BEIIECTB, B TOM UYHCJIE HUX BOJHBIX pPAcTBOpPOB (BOJA, aMMHAK, XJIOPOBOJOPO,
9.9 CEPOBOJOPOA, OKCUJIBI U THUAPOKCU b MeTaiioB [-IIA rpynn, amomunus, meau (I1), nunka, xenesza
(IT u III), oxcunpr yraepona (I u 1V), xpemuus (IV), azora u dochopa (III u V), cepsr (IV u VI),
CEpHHUCTAs1, CepHasi, a30TUCTAas1, a30THAsA, (ocopHasi, yroibHasl, KpEMHUEBAsK KUCIOTa U X COJIN)
MIPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX COCTaBa U CTPOCHMS,
9.3 MPUMCHCHHUE BEIICCTB B 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXHOCTh IMPOTCKAHUS XUMHYCCKHX
MIPEBPALICHUH B PA3TUYHBIX YCIOBUSIX
10 YMeHue COCTaBISITh MOJNIEKYJISIPHBIE M HIOHHBIE YPAaBHEHUS PEAKI[Hii, B TOM YHUCIIE:
10.1 peakiuii HoHHOro oOMeHa
10.2 OKHCITUTETHFHO-BOCCTAHOBUTEIBHBIX PEAKITHIl
10.3 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA U3YYSHHBIX KJIACCOB (TPYII) HEOPTaHUYECKHIX BEIIECTB
10.4 MOATBEPIKIAIONINX TEHETHYECKYIO B3aUMOCBS3b MKy HUMHU
11 YMeHHe BIYUCIATH (IPOBOIUTH PACUEThI):
111 OTHOCHUTENIbHYIO MOJICKYJSIPHYIO M MOJIIPHYIEO MAacChl BEIIECTB, MAacCOBYIO JOJI0 XHMHYECKOTO

9JICMCHTA B COCIMHCHHUH




11.2

MacCOBYIO JIOJIO BEIIECTBA B pacTBOpE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00beM ra3oB

114 10 YPaBHCHHMSIM XUMHUYCCKUX PEAKIIMH U HAXOJUTh KOJIMYECTBO BEIIECCTBA, 00BEM M MacCy pearcHTOB
WJIH TIPOJTYKTOB PEaKIIUU

12 Bnanenue (3HaHWe OCHOB):
OCHOBHBIMH  METOJJaMU  HAy4YHOTO IIO3HaHUs (HAOJIOJICHWE, W3MEpPEHHe, JKCIEPHUMEHT,

12.1 MOJICIMPOBAaHUE) TPH HM3YyYCHHHM BEUICCTB M XHMMHYECKHUX SIBJICHUH; yMEHHUE CQHOPMYIHPOBATH
POOJIEeMY | MPEIIOKUTE yTH €€ peIICHHUS

192 Oe3omacHOil pabOThl ¢ XWMHUYECKUMH BEUICCTBAMH, XHMHUYECKOW TIOCYIOH W J1abOpaTopHBIM
0o0opynoBaHUEM
MpaBwiIaMyd 0€30MacHOr0 OOpalleHHs C BEIIeCTBAMHU, HCIOIb3YEeMBbIMH B TIOBCEIHEBHOM >KHU3HH,

123 MpaBWIAMH TIOBEJICHUS B IEISIX COCPEXKEHHUS 370POBbS M OKPYKAIOMIEH TPHUPOTHOW CPEJIbI;
MOHUMaHUe Bpena (OMacHOCTH) BO3JECHCTBUS Ha JKMBBIE OPraHU3MBI OMpPENEIEHHBIX BEIIECTB,
Croco00B YMEHBIIIEHUS U MPEAOTBPAIICHUS UX BPEAHOTO BO3ICHCTBHS

13 Hannuue mnpakTUYecKUX HABBIKOB TUIAHUPOBAHUS M OCYIIECTBICHHS CIEIYIOIMINX XUMHUYECKHX
IKCIIEPUMEHTOB:

131 W3Y4YCHHE U ONHCcaHue (U3MUYECKUX CBONCTB BEIIECTB; O3HAKOMIIEHHE C (PUIUYECKUMU U

XUMHNYCCKUMHU SABJICHUSAMMU, OIIBITHI, NJUTFOCTPUPYIOIINEC ITPU3HAKU ITPOTCKAHUA XUMHYCCKUX peaKHI/Iﬁ




13.2

U3y4eHHE CIIOCO00B pa3JeieHus cMecel

IMOJIYUYCHHEC KHUCJIOpPpOAa U HU3YUYCHUC €Tro CBOﬁCTB; MOJIy4CHHEC BOAOPOAa U HU3YUYCHHC €TI0 CBOfICTB;

13.3 MOJYyYCHUE YIVIEKUCIIONO0 Ta3a W M3Y4YEHHWE €ro CBOWCTB; MOJIYYEHHE aMMHaKa U HM3Yy4EHHE €ro
CBOWCTB

134 MPUTOTOBJIEHHUE PACTBOPOB C OINPEACIEHHON MaCCOBOM J10JIE paCTBOPEHHOIO BEIIECTBA

135 MPUMEHEHHE WHAMKATOPOB (J1akmyca, MeTuiopaHxka u (eHondranenna) ans onpeaeneHus
XapakTepa Cpelibl B paCTBOPAX KUCIOT M IIEJIOYEH
HCCJIEIOBAHUE U ONMCAHUE CBOMCTB HEOPraHUYECKUX BEIIECTB PAa3jM4YHbIX KIJIACCOB; W3y4€HUE

13 6 BSaHMOI[GfICTBHSI KHCJIOT C MCETalllaMH, OKCHIaMU METAJJIOB, paCTBopI/IMBIMI/I H HepaCTBopI/IMI)IMI/I
OCHOBaHUSIMH, COJISIMU; IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUMW; BBITECHEHHE OJHOIO METajlla
JIPYTUM U3 PACTBOPA COJIH; UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TMAPOKCHUIOB aTIOMUHUS U IUHKA
pelieHnue JKCHEepUMEHTANbHBIX 3aad 1o TeMaM: «OCHOBHBIE KJIacChl HEOPraHUYECKUX

13.7 COEAMHEHHIN; «IJIEKTPOIUTHYECKAs TUCCOLManusy; «BaxHenne HEeMEeTaUTbl U UX COCTUHEHUSD;

«BaxHelIe MeTaJabl U UX COCIUHEHUS




XUMHAYECKHE SKCIEPUMEHTHI, HIUTIOCTPUPYIOIINE MPU3HAKH MPOTEKAHHUsI PEaKIMii HOHHOTO OOMEHa;

Ka4E€CTBCHHBIC PCAaKIUMKW Ha MNPUCYTCTBYHOIIME B BOAHBIX paCTBOpax HOHBI: XJIOpHUI-, 6pOMI/II[',

13.8
uonua-, cyiabdar-, docdar-, kKapOOHAT-, CUIMKAT-aHUOHBI, TUAPOKCUI-HOHBI, KATHOHBI aMMOHHSI,
MarHus, KaJblius, aTFOMUHUS, Jkele3a (2+) u skenesa (3+), meau (2+), muHKa

14 Ymenue:

141 MPEJCTABIATh PE3YJIbTAThl SKCIIEPUMEHTA B ()OPME BBIBOJIOB, JIOKA3aTEIbCTB, TPAQHUKOB U TAOIUI] U
BBISIBJIATH SMITUPUUYCCKHE 3aKOHOMEPHOCTH

142 yCTaHABJIMBATh CBSI3M MEXKIYy PEajbHO HAOIIOJaeMbIMH XUMHUCCKUMH SIBICHUSMH W TPOIIECCAMH,

MIPOUCXOSIIMMH B MaKpO- U MUKPOMHUPE, OOBSICHATH IPUUNHBI MHOTOOOpa3usl BEIIECTB




IHHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OCHOBHOM I'OCYJJAPCTBEHHOM

9K3AMEHE 110 XUMHAUU
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 IlepBoHavabHBIE XUMUYECKUE TTOHATHS
11 Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMecei
1.2 ATOMBI ¥ MOJIEKYJIbl. XMUMHUUYECKHUE 3JIeMEHThI. CUMBOJIbBI XUMUUYECKHUX 371€MEHTOB. [IpOoCThIe U C10KHbBIE BELIECTBA.
1.3 Xumudeckasi popMyiia. BaleHTHOCTh aTOMOB XUMUYECKHUX J1€MEHTOB. CTETICHh OKHCIICHUS
14 3aKkOH TOCTOSIHCTBa cocTaBa BemiecTB. OTHOcUTENbHas aroMHas Macca. OTHOCUTENbHass MOJIEKYJsipHas Macca.
MaccoBas 1o XUMHYECKOTO DJIEMEHTA B COEINHEHUN
15 KonunuectBo BemectBa. Monb. MonspHas macca. Momnsipablii 00b€M ra3oB. B3auMocBs3b KOJMYECTBA, Macchl U UMCia
CTPYKTYPHBIX €IMHUI] BEILIECTBA
16 dusndeckue M XUMHUYECKHE SBICHHUS. XUMHUYECKas peakuus u e€ MpPHU3HaKU. 3aKOH COXPAHEHHUS MacChl BEIECTB.
XUMHUUECKUE YPABHEHUS
2 [Tepuoanueckuii 3akon u [lepuoanueckas cuctema xumudeckux 3nemenToB /.M. Menaeneea. CTpoeHue aToMOB
51 Ilepronnueckuii 3axoH. [lepuonnueckas cucrema xumudeckux siemeHToB .M. MenneneeBa. Ilepuonpl U rpynisl.

Ou3nyecKuil CMBICI MOPAIKOBOIO HOMEpa, HOMEPOB MEPHO/Ia U TPYIIIHI dJIEMEHTa




Ctpoenue atoMoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHHe 3JIEKTPOHHBIX 000JI0YeK aTOMOB MEPBBIX

2.2
20 xumnueckux 3nemeHToB Ilepuoauueckoit cucrems! .M. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHYECKUX 3JIEMEHTOB INEPBBIX TPEX NEPUOJOB, Kalus, KaapLus (paauyca
2.3 aTOMOB, 3JIEKTPOOTPULIATEIHOCTH, METANINYECKUX U HEMETAIJIMUECKUX CBOMCTB) U UX COCIUHEHUN B COOTBETCTBHH C
I10JIO’KEHHEM 3JIeMeHTOB B [lepuondeckoii cucteMe U CTpPOEHUEM UX aTOMOB
3 CrpoeHue BeniecTBa
o Xumunyeckas cBsi3b. KoBaneHTHas (MoisipHast ¥ HEMOJSPHAsA) CBA3b. DJIEKTPOOTPULIATEILHOCTh XUMHUUECKHUX JIEMEHTOB.
HonHnas cBs3p. Merayundyeckas CBs3b
3.9 Tunbsl KpUCTAIIMYECKUX PEIIETOK (aTOMHAs, MOHHAas, METalJIMuecKas), 3aBUCHMOCTb CBOICTB BellecTBa OT THIIA
KPUCTAJUIMYECKON PEMIETKN U BUJIa XUMUYECKOM CBS3H
4 Bakneiimue npencraBuTe HEOpraHMUECKUX BemlecTB. HemeTansbsl u uX coeiuHeHusi. MeTasuibl U UX COeAMHEHUS
Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX COEMHEHUMN: OKCHIOB (COIe00pa3yrolue: OCHOBHBIE, KUCIOTHBIE,
4.1 amdoTepHble) U  HecoileoOpasyrolue; OCHOBaHMM  (WIENIOYM M HEpacTBOPUMBIE  OCHOBAHMS);  KHUCIOT
(kucnopoacoepKaire u 0ECKUCIOPOIHBIC, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CPETHUX U KHUCIIBIX )
42 Ouznyeckue U XMMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAJIOB: BOJOPOJ]A, XJOpa, KHUCIOpOJa, CEphl, a30Ta,

docdopa, yraepoaa, KpeMHUs




dusznyeckue W XUMHYSCKHE CBOMCTBA MMPOCThIX BCUICCTB-MCTAJIJIOB: JIMTUA, HATPHA, KaJIWMdg, Mardvdd W KaJlblud,

4.3
ANIOMUHMUS, Kene3a. DIEKTPOXUMUYECKUI psijl HAPSKEHU METaIoB

44 Ouznyeckue U XUMHYECKHE CBOICTBA BOJOPOAHBIX COEIUHEHH HEMETalNIOB: XJIOPOBOAOPOJA, CEPOBOJOPOJA,
aMMHaKa

AE Odusnyeckue W XUMHYECKHE CBOiMcTBa OKcHIOB HemertaymioB: cepbl (IV, VI), azora(Il, IV, V), dochopa(Ill, V),
yraepoaa(ll, IV), kpemuus(IV). IlonyyeHrne okcua0B HEMETAIIOB

46 Xumuyeckue cBoiictBa OkcunoB: metawioB [A—IIIA rpynn, nwmuka, menu(ll) m xenmesa(ll, III). Ilomyuenue oxcumoB
METaJIJIOB

47 XUMUYECKUE CBOICTBA OCHOBAaHUN W aM(OTEPHBIX THUAPOKCUAOB (Ha MpUMEpe TUAPOKCUAOB aTIOMUHUS, XKelesa,
nuHka). [lonyuenune ocHoBaHu# U aM(OTEPHBIX THIPOKCUIIOB
OO0mue XWMHYECKHWE CBOMCTBA KHCIOT: XJIOPOBOJOPOJTHON, CEpPOBOJOPOAHON, CEPHUCTOM, CEpHOH, a30THOM,

4.8 dbochopHOl, KpeMHUEBOH, yrolbHOU. OcoOble XUMHYECKUE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOU M a30THOM KHCIIOT.
[Tonyyenue kucinot

4.9 OO0me XuMHYECKHE CBOMCTBA cpenHux coseid. [lomydenue comneit

4.10 [Tonydenue, cobupanue, pacro3HaBaHue BOJOPOAA, KUCIOPO/Ia, aMMHAaKa, YTIIEKUCIIOro ra3a B JIabopaTopuu

411 [Toryuenue amMmmuaka, CepHOM U @30THOM KUCJIOT B MPOMBIIUIEHHOCTH. O01IKe criocoObl MOTy4YeHHs] METANIOB

4.12 I'eneTnyeckas cBsI3b MEXKy KilacCaMl HEOPraHUYECKUX COECITMHEHUM




Xumudaeckue pe€aKnuu

Knaccudukanus XMMUYeCKUX pEaKUWil MO Pa3IMYHbIM MPHU3HAKaM: 10 YHUCIY M COCTaBy YYacCTBYIOUIMX B PEAKIIUU

5.1
BEILIECTB, 110 TETNIOBOMY 3()(EKTY, 10 U3MEHEHHIO CTETIEHEH OKHUCIICHHSI XUMUUECKHUX 3JIEMEHTOB

£ 5 TernnoBoil 3pGEeKT XUMHUYECKOH peakiuH, TEPMOXHMHUYECKHE YpaBHEHHS. DK30- M HHIOTEPMUYECKHE PEaKIUH.
Tepmoxumuyeckre ypaBHEHUS

- OKUCIUTEIBHOBOCCTAHOBUTENbHBIE — peakuuu. Oxucnutenu W BoccraHoBUTend. [Ipomecchl  okuciaeHUs WU
BOCCTaHOBJICHHSA. DJIEKTPOHHBINA 0aJJaHC OKHCIUTEIHbHOBOCCTAHOBUTEIILHOW PEAKIINU

54 Teopus snekTpoauTHYecKON auccounanuy. KaTnuoHel, aHMOHBL. DJIEKTPOIUTH U HEINEKTPOIUThl. CUIIbHBIE U cialble
aneKTpoUThL. CTENEeHb AUCCOIUAITUIH

55 Peakuuu nonHoro oOMeHa. YcioBHUS NMPOTEKAHUS PEAKIUM HMOHHOIO OOMEHA, IOJIHBIE U COKpPaUIEHHbIE HOHHBIE
YpaBHEHMSI peaKkiui

6 XUMHUS U OKpYyKarollas cpena

6.1 BemectBa 1 MaTepualibl B MOBCEJHEBHOM JKHM3HU 4elIOBeKa. be3ornacHoe HCIOIb30BaHUE BELIECTB U XUMHUECKUX
peakiuii B tabopatopuu u ObITy. [IepBasi TOMOIIs TPH XUMUYECKUX 0KOTaX U OTPABJICHHSIX
XUMHYECKOe 3arps3HEHHE OKpYKarouleil cpeipl (KUCIOTHBIE JOXAM, 3arpsi3HEHUE MOYBBI, BO3JyXa U BOJOEMOB),

6.2 cniocoObl ero npenotpamienus [Ipenenshas nomyctumas koHueHtpauus BemecTB (IIJ1K). Ponp xumuun B pemienun

AKOJIOTUYECKHX MPoOseM. Y CHIIeHHE MTapHUKOBOTO d(pdeKkTa, pa3pymieHne 030HOBOTO CIIOs




[Tpumenenue cepsl, a3oTa, Gocdopa, yraepoaa, KpeMHHUS U UX COSAMHEHUN B OBITY, MEAMIIMHE, MPOMBIILICHHOCTU U

6.3 CeNbCKOM Xxo3stiicTBe. [IpMMeHeHHMe MeTajuioB M CIUIaBOB (CTanb, YyTyH, IIOPATIOMHHHUNA, OpoH3a) B OBITY U
MIPOMBIIIICHHOCTH UX coequHeHu. [ToHsTHE 0 KOPPO3UK METaNIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU

6.4 [IpupoaHbIe UCTOYHUKHU YTIEBOAOPOJOB (Yroib, IPUPOIHBIA Ta3, HEPTH), MPOAYKTHI HX IepepaboTku (OCH3WH), HX
POJIb B OBITY ¥ TIPOMBIIUIEHHOCTH
[lepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KAaK O COCAMHEHMSAX yriepona (MeTaH, 3TaH, STWJICH, alleTHIICH,

6.5 ATaHOJI, TJIMLIEPUH, YKCYyCHasi KuciioTa). [loHstre o OMoornyecky BaKHBIX BEIIECTBAaX: JKUpax, OellKax, yIiIeBoAax — U UX
POJIU B KU3HU YETIOBEKA

7 Pacuérnr:

7.1 1o (¢opMyaaM XMMUYECKHX COEAMHEHHH

7.2 Macchl (MaccoBOi) TOM pacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 0 XUMUYECKUM YPaBHCHHSIM




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» Xumusi: 8-if kiacc: 0a30BbIi ypOBEHb: YUEOHUK; 5-€ U31aHue, epepaboTaHHOe
[Ma6puensa O.C., OctpoymoB U.I'., CnaakoB C.A. AKIIMOHEpHOE OOIECTBO
«3narensctBO «lIpocBemnieHne»

» Xumus: 9-ii kitacc: 6a30BbIN yPOBEHB: YUCOHHK; 5-€ U3MaHKE, TepepaboTaHHOE
INabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKuioOHEpHOE 0OIIECTBO
«3narensctBo «IIpocBemienue»

IMa6puensa O.C., OctpoymoB W.I'., CnaakoB C.A.//Xumus. 8 kiacc. bazoBbeiii ypOBEHb.
ITpoceenienue, 2025
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A.//Xumusi. 9 kinacc. bazoBbiit ypoBeHb.

IIpocsemenne, 2025

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISA

INa6puensn O.C., Octpoymon WN.I'., CnaakoB C.A.//Xumus. 8 kinacc. bazoBbliil ypoBEHb.
IIpocsemenue, 2025

[Nabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A.//Xumusi. 9 xnacc. bazoBbliit ypoBeHb.
[Tpoceemienue, 2025

Xummust. 8-9 kmaccel. ba3oBbiil ypoBeHb. MeTonMuecKke peKOMEHIaluU K Y4eOHHKaM
[Ma6puensna O.C., Octpoymona U.I"., Cnaakosa C.A.

Xumus. 8 knacce. ba3zoBeiit ypoBeHb. TeTpaab AJist 1a0OpaTOPHBIX OMBITOB U
MPaKTUYECKUX padOT

Xumust. 9 knacc. Terpaas g 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX Pa0OT.



I"a6puensn O.C., Akcenosa U.B., Octpoymos U.I"
Xumus. 8-9 knaccel. COOpHUK 3a1a4 U ynpakHeHui mo xumuu. K yuebnuky O. C.

["abpuensina, U. I'. Octpoymosna, C. A. CinankoBa

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://prosv.ru/

https://resh.edu.ru/

https://www.edu.yar.ru/russian/cources/chem/

https://www.alhimik.ru/

him.1september.ru
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