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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XWMMHM Ha YpPOBHE OCHOBHOT'O 00Imero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMW K pe3yjbTaTaM OCBOEHUS OCHOBHOM
0o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00ILIETr0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe deaepaabHOli padoueil mporpamMMbl
BOCIIUTAHUS U ¢ YIETOM KOHIEMIIMHU MPENoiaBaHusl yIeOHOTO npeameTa «XuMuUs
B 00pasoBaTenbHBIX opranu3anusax Poccuiickoit deneparun.

[Iporpamma 1Mo XuMHuU Aa€T TPEJCTaBICHHE O IENIAX, OOuled CTpaTeruu
OoOy4eHMs, BOCIHMTAHMS M Pa3BUTHUA OOYYAIOIIMXCS CpPEICTBAaMH y4yeOHOro
npeamera, YCTaHABJIMBAET 00s13aTeNBHOE peAMETHOE COZIEpIKaHUE,
IpPEAYyCMaTPUBAET PACIPEACIEHUE €ro I0 KiaccaM M CTPYKTYPUPOBAHHE IO
paszenaM M TeMaM MPOrpaMMbl O XHMHUHU, OINPEIETSAET KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTepUCTUKU CoZlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ U3YYEHUSI XHUMHUU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU Y4€OHOr0 MpoIEecca, BO3PACTHBIX
0COOEHHOCTEeW  00ydyarolmuxcsi, ONpeaenseT BO3MOXKHOCTH IpeaMeTa s
peanuzanuy TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTEIbHOMN
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHUs, a TaKXKe TPEOOBAaHUN K
pe3yabTatam 00y4ueHUs] XUMUU Ha YPOBHE LIeJIe U3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEATENbHOCTH OOYYarOIIerocss MO OCBOEHHUIO
y4eOHOT0 COJIepKAHMUS.

3HaHWE XWMHH CIY’)KUT OCHOBOW il (OPMHPOBAHUS MHPOBO33PCHUS
0o0yyJarolierocsi, ero MpeAcTaBICHUN O MaTEPUATBLHOM EIWHCTBE MHUpPA, BAXKHYIO
poJiib UrparoT (QopMUpYyEeMble XUMHUEW MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPrUd M 00 HSBONIOIMHU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHHUS TI00aIbHBIX
npo0JjeM YCTOMYMBOTO PAa3BUTHSI YEIOBEYECTBA — CHIPHEBOM, HHEPrETHUUYECKOMH,
NUIIEBON U S3KOJIOTMYECKON 0€30MacHOCTH, MPOOIEM 3PABOOXPAHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealM3alid  BO3MOXXHOCTEW  JJII  CaMOpas3BUTUSA |
dbopMupoBaHUs KyJIbTYPhl IMYHOCTH, €€ 0011ei 1 (YHKIIMOHAIBLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
OOy4YaromMXcs, HABBIKOB HX CAMOCTOSTENbHOW  y4eOHOW JIeSITeNbHOCTH,
IKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIIbCKUX YMEHUN, HEOOXOIUMBIX Kak B
MOBCETHEBHOM KM3HU, TaK U B MPOGECCUOHATILHON JIeATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAydYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3TJISIIa HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyJaroIInuXcs;



CrocoOCTBYeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHONICHHSI K €CTECTBEHHO-
HAY4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHUECKOE
oOpa3zoBaHuEe 00yUYarOIINXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XMMHUU OOECTIEUMBAIOTCA CHEU(pUKON
colepkaHUsl  y4eOHOTO  MpeaMeTa, KOTOphIM  ABIAETCS  IeAarormyecku
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKM XMMHUH Ha ONpPEIEIEHHOM JTare €€
pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIIEr0 0Opa30oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBbl MEPBOHAYAIBHBIX TMOHSATUN XUMHUHU, OCHOB
HEOPraHMYEeCKOM XHUMHM W HEKOTOPBIX OTHEIbHBIX 3HAUYUMBIX TOHSITUH
OPraHUYECKON XMMUHU.

CtpykTypa copepKaHus MPOrpaMMbl MO XUMUU CPOpMHUpOBaHAa HAa OCHOBE
CUCTEMHOro noaxona Kk e€ msydeHuro. ComepaHue CKIIAIbIBAETCS W3 CUCTEMBI
MOHSATUN 0 XUMUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI MOHSITUI 0 XUMUYECKON
peakuuu. OO0e H3TH CHUCTEMBbI CTPYKTYPHO OPraHM30BaHbl 10 MPHUHIMUITY
MOCJIEIOBATEIBHOIO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKHUX INPEICTABICHUIN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHS O CTPOEHUU aTOMAa U XUMHYECKOH CBSI3U;

— TpPEACTaBIE€HUM 00 DIIEKTPOIUTHUYECKOM IUCCOLMALMU BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS pAacCMAaTPUBAIOTCA HAa OCHOBE OAMIIUPHUYECKH
MOJTYYECHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JPYyromMy, BBITIONHSAS (YHKIIUU OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS M BO3MOXXHOCTEU MPAKTUYECKOI'O0 MPUMEHEHHUS U TOTYyUYCHUS
U3Yy4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XHUMHUU  CIIOCOOCTBYEeT  (hOPMHPOBAHUIO
IPEACTABIECHNAS O XUMHUYECKON COCTABIAIONICH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOAbI, LEHHOCTHOTO OTHOWICHUS K HAy4YHOMY 3HAHUIO U
METoAaM TMO3HaHWA B Hayke. M3ydeHue XMMHUU MNPOUCXOIUT C IPHUBICUYCHHEM
3HAHWM W3 paHee W3YYEHHBIX YUYeOHBIX mpeaMeToB: «OKpYyKaIomMUuid MUp»,
«buonorus. 5—7 knaccel» u «®@u3nka. 7 Kiacey.

[Ipy wu3ydyeHHH XHUMHH MPOUCXOAUT (OpMUPOBAHHE 3HAHUI OCHOB
XUMHUYECKOM HayKH Kak 0O0JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
NESATETbHOCTU YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOUM KYJBTYPHI.
3amaya y4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHU CUCTEMBI XUMHUYECKUX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX TMOJIOKEHUM,
JIOCTYITHBIX O0OOIIEHU MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HAyKd, B



NpUOOIIEHNN K HAyYHBIM METOJaM T[I03HAHWS TPU W3YYCHHUU BEIICCTB U
XUMHUYECKUX PeaKIui, B (POPMUPOBAHUH W PA3BUTUHU MO3HABATEILHBIX YMEHUU U
UX TMPUMEHEHUHM B Y4YEOHO-IO3HABATENIbHOM M y4eOHO-HCCIIEI0BATEIbCKON
NeSITEeNbHOCTH, OCBOCHUU TMpaBWI Oe30mMacHOro oOpaiieHusi ¢ BEIECTBaMHU B
ITIOBCEHEBHOM KU3HU.

[Ipy M3yyeHUn XMMUU HAa YPOBHE OCHOBHOI'O OOLIEro 0Opa30BaHUs BAKHOE
3HaYCHHE MPUOOPENTH TaKue IIeIH, KaK:

— (opMHupoBaHHE HHTEIJIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIILHOMY TNPUHATHIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOUTUMCS YCIOBHUSAM KU3HU;

—  HalpaBJICHHOCTh OOYy4YeHHMS Ha CHCTEMaTHYeCcKoe TMpUOOIIeHHE
Oo0yJarommMxcs K CaMOCTOSTEIbHOM MO3HABATEIHLHON JEATEIbHOCTH, HAyYHBIM
METOZaM TO3HaHusA, (OPMHUPYIOIIUM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCiIoBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00 YyJIarOIIUMHUCS
OTbITAa Pa3HOOOPA3HON NEATETLHOCTH, MO3HAHHMS M CaMOIIO3HAHUSA, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMN), UMEIONIUX YHHUBEPCAIbHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— (opmupoBanre oO0mell (QYHKIIMOHATBLHON W  €CTeCTBEHHO-HAyYHOU
IPAaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBACHATH U OIICHUBATh SIBICHUS
OKpY’KaIoIlIeT0 MHUpPa, WCIONb3Yys 3HAHUS U OIBIT, MOJYYEHHBIE NMPU H3y4YECHUHU
XUMHUH, TPUMEHITh WX TPH pEIIeHHH MpoOjJeM B TOBCEAHEBHOW KH3HU U
TPYJIOBOM 1€ATETbHOCTH;

— ((opmupoBaHre y OOydYarOIIMXCS TI'yMAaHUCTHYECKUX  OTHOIICHUH,
MOHWMAHUSI TEHHOCTH XWUMHUYECKUX 3HAHUA HJIs BBIPAOOTKH JKOJIOTHUYECKHU
1eJecO00pa3HOro TMOBEAEHUsT B OBITY W TPYAOBOM JEATENBHOCTH B LEISAX
COXpaHEHUSs CBOETO 3/I0POBbsI U OKPY>KAIOIIEH MPUPOIHON CPEIbl;

— pa3BUTHE MOTHBAIMM K OOY4YEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHSI OOILEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOoQuUis U HANpaBIEHHOCTH JajJbHEHIIEro
o0yJeHusl.

OO6miee YMCIIO 4YacoB, OTBEACHHBIX IS W3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111€eT0 00pa3zoBanHus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEP XAHME OBYUYEHUA

8 KIIACC

IlepBoHavajibHbIE XUMHUYECKHE TOHATHS

[Ipeamer xumun. Posib XUMUK B KU3HU YEJIOBEKA. XUMHUS B CUCTEME HayK.
Tena wm BemecrBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATrpPEraTHOE COCTOSIHUE
BemlecTB. [loHsiTe 0 mMeromax mo3HaHUs B XMMHUHU. YHUCThIE BEMIECTBA U CMECH.
Cnoco0bI pa3jieneHust CMeceil.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE dIEeMEHThl. CHUMBOJBI XUMHYECKHUX
anemMeHTOB. [IpocThie U CII0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast ¢opMmyna. BaleHTHOCTh aTOMOB XHMHYECKHUX DSJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA COCTaBa BemlecTB. (OTHOCHTENbHAsE aTOMHasi Macca.
OtHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBast 1011 XMMHUYECKOTO JIEMEHTA B
COEIMHEHUHU.

KomnuecTBo BemecrBa. Monb. MonsipHas macca. B3auMocCBsI3p KOJIMYECTBA,
Macchl W YHCJAa CTPYKTYPHBIX €IUHMI] BemlecTtBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3nyecKue U XUMUYECKUE SIBJICHUS. XUMUUYECKas peaklMs U €€ MPU3HAKH.
3aK0H COXpaHEHHSI MAacChl BEIIECTB. XUMUYeCKHe ypaBHeHMs. Kiaccubukamms
XUMHUYECKUX PEaKIUil (COeUHEHUs, PA3I0KEHNUs, 3aMEILIeHUs, OOMEHA).

Xumuyeckuii IKChepumMenm:

3HAKOMCTBO C XUMHUYECKOH IMOCYJIOH, MpaBuUjiaMu paboOThl B JIaOOpaTOpPUH U
npuéMamMu obOpareHus: ¢ J1abopaTopHbIM 00OpPYIOBAHUEM, U3YUCHUE U ONMUCAHUE
(bU3MYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKMX BEIIECTB, HaOJIOJCHUE
¢usznuecknx (IUIaBieHUE BOCKA, TasHUE JIbJla, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlUs BOJAbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaJIMBaHUE
MEJHOM MPOBOJIOKH, B3aUMOJEHCTBUE MENIa ¢ KUCIIOTOMN) SABICHUMN, HAOIIOIEHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiui (pasjioxKeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapusi, pa3joKeHue THIPOKCUAa
menu (1) mpu HarpeBaHuu, B3auMo/ieiicTBHE XKee3a ¢ pactBopoM conu meau (1),
U3Y4YEHHE CIIOCOOOB pPA3ENICHUs CMECEH: C MOMOUIbI0 MAarHuTa, (pUIbTpOBaHUE,
BBITIAPUBAHUE, AUCTUIUISIIUS, XpoMaTorpadusi, IpOBeACHNE OYUCTKH MOBAPEHHOMN
conly, HaONIOJEHWE W  ONUCAaHUWE  Pe3yIbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHHE MOJEJIEM MOJIEKYII
(IapocTepKHEBBIX).

Baxueimue npeacTaBuTe M HEOPraHUYECKMX BelIECTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopon — 3j€MEHT M IIpocToe
BemecTBO. Haxokmenue kuciopoma B Tpupone, (GU3HUECKHE W XUMHYECKUE
cBoiictBa (peakiuu ropeHusi). Oxcuabl. Ilpumenenne kuciopoaa. CrocoObl



MOJTYYCHHsI KHCIOpoAa B Ja0OpaTopud M TPOMBINIIEHHOCTH. Kpyrosopor
KHcliopoia B mpupoje. O30H — aioTponHas MoaAu(pUKaIMs KUCIOPOoaa.

TeroBoil 3(pGEeKT XMMHUYECKOW pPEAKLUUU, TEPMOXUMHUYECKUE YpaBHEHMUS,
9K30- U JHAOTEPMHUUYECKHE peaKIuu. TOIUIMBO: yroib W METaH. 3arpsA3HEHUE
BO3/yXa, yCWJIEHHUE MapHUKOBOTO (dexTa, pa3pylieHue 030HOBOT'O CIIOS.

Bomopon — »memeHT M 1mpocroe BemecTtBo. HaxoxaeHue Bomoponaa B
npupojse, ¢GU3MYECKHME U XUMHUYECKHE CBOMCTBA, MPHUMEHEHHE, CIIOCOObI
nosydyeHus. Kuciorsl u comnm.

MomnsipHbIii 00BEM ra3oB. Pacu€rel Mo XUMHUYECKUM YPaBHCHHSIM.

duznueckue CBOMCTBA BOAbL. Boma kak pactBoputesib. PacTBOpEI.
HacepimienHble ¥ HEHACBIIEHHbIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 1075 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponb pacTBOpOB B mpupoie U B KU3HU 4enoBeKa. KpyroBopot BOAbI B MPUPOJE.
3arpsi3HEHHE PUPOIHBIX BOJA. OXpaHa U OUMCTKA MPUPOAHBIX BOJ.

Knaccuduxanuss neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukarnms
OKCHJOB:  coseoOpa3yroniue (OCHOBHBIC, KHCJIOTHbIE, aM(oOTepHbIE) W
HeconeoOpazyromue. Homenkmatypa okcumoB. Dusnueckue W XHUMHYECKUE
cBoMCTBa OKCUIOB. [loydueHrne okCuaoB.

OcHoBanusi. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiarypa ocHoBaHuil. PU3NUECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucior. dusndyeckue u
XAMUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHoctn merayuioB H. H. bekerosa.
[Tony4yeHnue KUCIOT.

Conu. HomeHnkinatypa coseil. @u3nyeckue U XMMHYECKHE CBOMCTBA COJEH.
[Tonyuyenue coien.

I'eneTnyeckas CBSI3b MEXY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUM.

Xumuueckuii IKCnepumenm:

KAQ4EeCTBEHHOE ONMPEACICHHUE CONEPKaHUsI KUCIOPOAA B BO3AyXE, MOJYUYEHHUE,
coOupaHue, pacro3HaBaHWE€ M U3Y4YEHHE CBONCTB KHUCJIOpOJa, HaOII0JeHUE
B3aUMOJECHCTBHUS BEIIECTB C KHCIOPOJOM M YCIOBUS BO3HUKHOBEHHUS U
npeKpameHnss ropeHus (Mmokapa), O3HAKOMJIEHHWE C o00pa3laMu OKCHIOB U
OMMCAaHWE HUX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACIO3HABAHME M H3Y4YCHUE
CBOMCTB BOJOpoja (ropeHue), B3auMojeicTBue Bogopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIENOBAaHHE OCOOECHHOCTEW pAaCTBOPEHHS BEILECTB C
pa3IMYHOM PacTBOPUMOCTHIO, TPUTOTOBJICHHE PACTBOPOB C ONPEACTEHHOMN
MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA, B3AUMOJECHCTBUE BOJBI C METAJIaMH
(HaTprieM ©  KaiublWeM) (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPHUATIOB),



UCCJICIOBAaHNE OOpa3IOB HEOPTaHWYECKUX BEHIECTB PA3JIMYHBIX KJIACCOB,
HAOJII0/ICHUE U3MEHEHUS! OKPACKU WHJMKATOPOB B PACTBOpPaxX KHUCIOT U IIEIOYEH,
u3ydyeHue B3auMmopeiicTBusi okcuaa meau (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KUCJIOT C METaUlaMH, pPEaKUU{d HEUTpAIU3alUU, IOJIy4EeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOIO METajjla APYIrMM M3 pacTBOpa COJHU, PELICHUE
SKCIIEPUMEHTANIBHBIX 337a4 N0 TeMe «BakHeWlne KiIacChl HEOPraHMYEeCKHX
COCJIMHEHU Y.

[Hepuognueckuin 3axkoH u Ilepuoaumyeckas cucreMa XHMHYECKHX
nemeHToB JI. U. MenneneeBa. CrpoeHue aroMoB. XHMHYECKAasi CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIC PEeAKIIUU

[lepBble MOMBITKK KiIacCH(PUKAIIMM XUMHUUYECKUX dJeMeHTOB. [loHsiTHe O
IPYIINaxX CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
TaJIOTeHBI, HHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCHIBI
Y TUJPOKCH/IBL.

[Tepunonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas u  JJIMHHONEpUOAHAs  (HOPMBI
[Tepuognuueckoit cuctembl xumuueckux 3aeMeHToB [[. . MenneneeBa. [leproabr
U rpynnbl. DU3NYECKUM CMBICIT MOPSAKOBOIO HOMEpPAa, HOMEPOB IIepuoja U
CPYIIIBI JJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTponsl. CTpoeHue
AJEKTPOHHBIX  00O0JOYEeK aToMOB TMepBbiX 20 XHMHUYECKHUX  AJIEMEHTOB
ITepuonnueckoin cucremsl . M. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
AJIEMEHTA 10 €ro MoJiIoKeHUIo B [lepunonnueckon cucreme /1. . Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUsl pajJuyca aTOMOB XHUMHUYECKHUX SJIEMEHTOB,
METALTHYECKNX U HEMETAUIMYECKUX CBOMCTB I10 TPYIIaM U MEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoandeckoil CUCTEMbI XUMUYECKUX
BJIEMEHTOB UL Pa3BUTHUS HAaykd W mnpaktuku. [[. V. MeHnneneeB — y4y€HbI U
rpa)KJaHUH.

Xumuueckasi cBsizb. KoBasieHTHast (THOJiApHAasT YW HEMNOJSPHAs) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. VIOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponecchl okucaeHust U BocCTaHOBIEHUs. OKUCIUTENU U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydeHre OO0pa3loB BEUIECTB METAVIOB M HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCHIA LHMHKA C pacTBOPaMM KHUCJIOT U IIEJIOYEH, IPOBEIEHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEINBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuy pa3aoKeHUs, COSTUHEHNS).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHH B 8 Kilacce
OCYILECTBIISIETCS YE€pe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHSTUM, TaK W MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JIJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAy4YHBIN (DakT, rumoresa, Teopusl,
3aKOH, AaHalu3, CHHTE3, KiIaccupukanus, MNepUOJAUYHOCTb, HAOIIOJECHUE,
SKCIIEPUMEHT, MOJIEINPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

dusznka: marepusi, aTroM, OJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIHI,
U30TOIbI, PAJIMOAKTUBHOCTh, MOJICKYJIA, SJIEKTPUUECKUN 3apsijl, BEIIECTBO, TEJIO,
00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, a3, (U3MYECKUE BEIUYUHBI, €AUHUIIBI
MU3MEPEHHUS, KOCMOC, TJIaHEThI, 3BE€3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouochepa.

I'eorpadusi: armocdepa, ruapocdepa, MHHEpaIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIMBO, BOAHBIEC PECYPCHI.

9 KIIACC

BemecTBo U XMMH4YeCKasi peaKus

[Tepnonnueckuit 3akoH. [lepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB /J[.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUU CBOMCTB
XUMUYECKUX DJIIEMEHTOB IMEPBBIX TPEX TMNEPUOAOB, Kalus, KajdblUusi M HX
COCIMHEHUN B COOTBETCTBUMU C IIOJOXKEHHEM »JJIeMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

Ctpoenue BeliecTBa: BHIbI XMMHYECKOW CBA3U. THUMBI KPUCTAILIAYECKHUX
PEHIETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKH U
BHUJa XUMHYECKOU CBS3H.

Knaccudukainus u HOMEHKIATypa HEOPTaHUYECKUX BEMIECTB. XHUMHUYECCKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K pa3jIUYHbIM KJIaCCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPIaHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (10 YHCITY
U COCTaBy YYAacCTBYIOIIMX B pEAKIMHA BEIMIECTB, MO TEIIOBOMY 3(deKTy, Mo
U3MEHEHMIO CTETeHEeW OKUCIEHUS XMMHYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, MO
YYaCTHIO KaTajau3aTropa). DK30- U DHIOTEPMHUECKUE PEAKIUU, TEPMOXUMUUECKUE
YPaBHEHUS.

[lonsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsTHe 00 0OpaTUMBIX M
HEOOpaTUMBIX XMUMHUYECKUX peakuusx. [loHATHEe 0 TOMOreHHBIX U T'€TepOTreHHBIX
peakuusix. [lonstue o xkaranuse. [losiTHEe 0 XUMHUUECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XUMHUYECKOW PEAKIUU U TOJOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKUCIUTENHHO-BOCCTAHOBUTENIbHBIE ~ PEAKIIMH,  AJICKTPOHHBIM  OayaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKkiuu. CocraBienue YpaBHEHUI



OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUA C  HCHOJIB30BAaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIIUTUYECKON TUCCOUUALMH. DIIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHbIMU BHUAAMU
XUMHUYeCcKoi cBsizu. CteneHs aucconuanuu. CHIbHBIE U ClIa0ble SJIEKTPOIIUTHI.

Peakuuu nonHoro oOMeHa. Y cioBusi MPOTEKaHUST peakuii MIOHHOTO OOMEeHa,
NOJIHBIE W COKpAIlEHHbIE HMOHHBIE YpaBHEHHMS peakuuil. CBoWCTBa KHCIOT,
OCHOBAaHMM U COJeil B CBeTe TMpEACTaBICHUN 00 DIEKTPOIUTHIECKOM
nucconuanuu. KauecTBeHHbIE peakiiii Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJIIMUA KPUCTANIMYECKUX PEIIETOK HEOPraHMYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpadurTa M ajiiMasza), CIOKHBIX BEIIECTB
(xopua HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOM peakinu
OT BO3JEUCTBUSl Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE HSIJIEKTPOIPOBOJHOCTH
pacTBOpPOB BEIIECTB, MpOLECCa AUCCOUMALMM KHCIOT, IIEI0YEed U COJeH
(BOBMOXKHO  HCIIOJB30BAHUE BHUJEO MaTEpHUaliOB), IMPOBEICHUE  OIIBITOB,
WUTIOCTPUPYIOMIMX ~ TPU3HAKA  TPOTEKAHWS  PEAKIMid  HOHHOTO  OOMeHa
(oOpa3zoBaHue oOcajka, BbIJCJIICHHE Ta3a, O0Opa3oBaHWE BOJbI), OMBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakluuu pa3jaoKeHUsl, COSAUHEHHUS), pacllO3HABAHHE HEOPTaHUYECKUX
BEIIECTB C TMOMOIIBK) KAYECTBEHHBIX PEAKIMA HAa HOHBI, PEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmiass XxapakTepucTuka TrajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHbIe cTeneHu okucieHus. CTpoeHne W (PU3NYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XHMMHUYECKHE CBOMCTBA Ha MNpPUMEPE  XJopa
(B3aUMOZICIICTBME C MeETalUlaMHu, HEMeTaJlJlaMH, IIeJo4aMu). XJIOPOBOJIOPO/I.
ConsgHas KMCIIOTa, XMMHYECKHE CBOMCTBa, IMOJIydeHHE, NpuMeHeHue. [lelicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OPraHM3M YeEJIOBEKa. BaXHeWIHne XJIOpHUIbl U UX
HAXO0XKJICHUE B MIPUPO/IE.

O6mras xapaktepuctuka s1eMeHToB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPOAA U CEpbl. AJIJIOTPONHBIE MOAU(PUKAIIMU KUCTIOPOa
U cepbl. Xumuyeckue cBoiicTBa cepbl. CepoBOIOpOAd, CTpOEHUE, (PU3MUYECKHE U
XuMH4yeckue cBorcTtBa. OKCUABI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCHIIOB.
CepHast kuciora, (QuMueckue U XHUMHUYECKHME CBOWCTBa (00mIMe Kak
OpelCTaBUTENsl Kjacca KHCIOT W crneuuduueckue). XHUMHUYECKHE pEeaKiuH,
JeXallue B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJIy4eHUs] CEPHON KHCIIOTHI.
[Ipumenenue cepHoi KUcIOThl. Coau CEpHON KUCIOTHI, KAUECTBEHHAsI PEAKIIMS Ha



cynb(ar-non. Haxoxmenue cepbl u €€ COCAMHEHWN B TPHUPOJEC. XHUMHUECKOE
3arps3HEHUE OKPYXKAIOIIEeH Cpelbl COCNMHEHUSMH Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpeI0TBPaICHUS.

O6mras xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIIEHHS. A30T, PaCpOCTpAaHEHUE B MPHUPOJIE,
dbuzndecKkre U XuMU4eckre cBoicTBa. KpyroBopor azora B npupojae. AMMHAK, €ro
bu3nYecKre U XUMHUYECKUE CBOMCTBA, MojydeHue U npuMmeHenre. Coiu aMMOHUSI,
ux pu3NUECKre U XMMUYECKHEe CBOWCTBA, MpUuMeHeHne. KauecTBeHHast peakius Ha
WOHBl aMMOHUS. A30THas KHUCJIOTa, €€ ToiydeHue, QU3NUEeCKHUE U XUMHYECKUE
cBoMcTBa (0OIIME KaK TMPEACTABUTENS Kjlacca KHUCIOT U crenuduyueckue).
Hcnonp3oBaHne HUTPATOB U COJIeM aMMOHMS B KayeCTBE MHMHEPAIbHBIX
ynoopeHnii. XuMHUYEeCKOe 3arpsi3sHeHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE NOXKIH, 3arpsA3HEHHE BO3ayXa, MOYBBI U BoAoéMoB). Docdop,
aiorponHsie Mogudukanuu ¢docdopa, puznueckue M XUMHYECKHUE CBOWCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, PuznuecKkue 1 XUMUUECKHUEe CBONUCTRA,
nonydenue. Mcnonb3zoBanue hochaTtoB B KauecTBE MUHEPATBHBIX YI00OpEHUH.

O6mras xapaktepuctuka s1eMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB,  XapakTEpHbIE  CTEMNEHU  OKUCICHHS.  YTJIEpOA,  aJIOTPOIIHbBIC
Monu(UKALIMK, PACHPOCTPAaHEHHE B TNpuponae, GU3NYECKHe U XUMHYECKUE
cBoiicTBa. AncopOuusa. KpyroBopot yriepoaa B npupojge. OKCUAbI yrieponaa, ux
buznyeckue W XHUMHUYECKHE CBOWCTBA, JIEWCTBUE HA HKUBBIE OpPraHU3MBI,
MOJIyYEHUE U TMPUMEHEHHUE. DKOJIOTHYECKHE MPOOJIEMBI, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a riao0anbHOTO TOTEIUICHUS KJIMMara, MapHUKOBBIN
addexr. YronpHas KUcCIoTa U €€ coH, uX (GU3NICCKHE M XMMHUYCCKHE CBONCTBA,
NOJydeHWEe W TpuMeHeHne. KadecTBeHHass peaknus Ha KapOOHAT-WOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIECHHOCTH U CEJIbCKOM
XO35ICTBE.

[TepBoHaUanbHBIE MOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSAUHEHUSIX
yriiepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUICH, 3TaHOJ, TJIUIEPUH, YKCYCHAsl KUCJIOTA).
[IpupogHbie HMCTOYHUKUA YTIE€BOAOPOAOB (Yyroib, NPUPOAHBIA Ta3, HedTh),
NPOAYKTHl UX TepepaboTku (OEH3MH), UX POJb B OBITY MU MPOMBIIUIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKU BaXKHBIX BENIECTBAX: KUpaX, OeIKax, YyriIeBoaax — U UX
poii B KHM3HHU 4YeloBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX W
HEOPraHUYECKUX COECTUHEHUH.

KpemHunii, ero ¢usnueckue M XHUMHYECKHE CBONCTBA, IMOJyYeHUE U
npumenenne. CoeauHeHuss KpeMHuss B npupoge. OOume mnpeacraBieHus 00
okcunie kpemuusi (IV) u kpemHueBoi kuciore. CHWIMKAThI, X UCIOJIb30BAaHUE B
OBITY, B IIPOMBIIIJIEHHOCTH. BaxHelIne cTpouTeIbHbIC MaTepHalibl: KepaMHUKa,



CTEKJIO, IIEMEHT, OeToH, kene300eToH. IIpobiieMpl 6€30macHOrO MCIOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4eHHe 0Opa3I[OB HEOPTraHWYECKHUX BEIIECTB, CBOMCTB COJISIHOW KHCJIOTHI,
NIPOBE/ICHNE KAUeCTBEHHBIX PEAKIIUi Ha XJIOPUJ-UOHBI U HAOIIIOJICHUE MPU3HAKOB
UX TPOTEKAHHUsSI, OMBITHI, OTpaKarolmue (PU3NUECKUE M XUMUYECKHE CBOWCTBA
rajoreHoB M WX COEAUWHEHHM (BO3MOXKHO HKCIOJb30BAaHHE BHJICOMATEPHAIIOB),
O3HAKOMJIEHHME C o0Opa3lamMu XJOPHUAOB (TaJOre€HUJOB), O3HAKOMIICHHE C
oOpasnaMu  ceppl H €€  COCOUHEHHSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMAaTEepUaIoB), HAOIOAEHUE Mpollecca OOyIJIMBaHUS caxapa Ioj JeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBhI, M3Yy4YEHHE XUMHUYECKUX CBOWCTB
pa30aBIIEHHON CEPHOW KUCIIOTHI, POBECHNE KAaUeCTBEHHOW peaKIy Ha Cyibdar-
WOH W HAOJIOJeHWE TpHu3HAKa e¢ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUESCKHUMHU
cBOMCTBaMU a3ora, (ochopa M HX COENMHEHHH (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEpUAIIOB), oOpasamMu a30THBIX U (PochHOpHBIX yIOOpEHUM, MOJydeHHE,
coOupaHue, pacro3HaBaHWE€ M U3Y4YCHHE CBOWCTB aMMHakKa, TMpPOBEACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHUA M (ochaT-uoH U M3ydeHUEe MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICUCTBHE KOHIICHTPUPOBAHHOMN a30THON KHUCIIOTHI C MEJBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEeHUe MoJIeIen
KPUCTANIMYECKUX PEmETOK anmasza, Trpadura, dyaepeHa, 03HAKOMIICHHE C
MPOILIECCOM  aACOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOUCTBOM MPOTHUBOras3a, MojiydeHue, coOupaHue, pacro3HaBaHUE W H3Y4YCHUE
CBOMCTB YIJIEKMCIIOTO rasa, MpoBEIeHUE KaueCTBEHHBIX peaklMii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3YyYECHHE NPU3HAKOB HUX MPOTEKAaHMs, O3HAKOMJIEHUE C
OPOJIYKIIMENH CHUIMKATHOW MPOMBIIUIEHHOCTH, PEUICHHE SKCIEPUMEHTAIbHBIX
3aj1a4 110 TeMe «BakHelne HeMeTaJIbl 1 UX COCOUHCHUS .

MeTaJibl 1 MX COeITMHEHUS

OOuras xapakTepuCcTUKa XUMMUYECKUX 3JIEMEHTOB — METAJLUIOB Ha OCHOBAHHU
ux noynoxkeHus B Ilepumomnueckon cucreme xuMuueckux dnemenros /[l M.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTaJIOB. MeTamnueckas CBI3b U
METaJUIMYECKasi ~ KpHUCTAJUIMYECKas  pem€TKa.  JJNEKTPOXUMUYECKUU  pAall
HarpsbKeHnt metamioB. Ousnyueckue U XMMHUYECKUE CBOMCTBA MeTaloB. OO0mue
crocoObl ToydeHusi metauioB. [loHATHE O KOppO3UM METaJUIOB, OCHOBHBIC
crocoObl 3amuThl MX OT Kopposduu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUM,
OpoH32a) U X MPUMEHEHHE B OBITY U TPOMBIIINICHHOCTH.

[lemounsie Metaiuibl: mojioxkeHue B Ileproguyeckoil cuctemMe XUMUYECKUX
anemeHToB JI. M. MenneneeBa, CTpOoeHHME MX aTOMOB, HAXOXJIEHUE B NIPUPOE.
dusznyecKkue U XMMHUYECKHe CBOMCTBA (Ha mpuMepe Hatpust U kaiausi). OKCUIBI U



TUAPOKCUABI HaTpusi W Kauus. [IpuMeHeHHe IIeNOYHBIX METauIoB M MX
COEIUHECHUM.

IllenoyHo3eMeNbHBICE METAIBI MAarHMd W KaJbIMM: IIOJIO)KCHHE B
[lepuognueckon cucreMe xumuueckux 3neMeHToB [l. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJI€HUE B Ipupoae. Pu3nyecKkrue U XUMUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxhelmume coeauHeHHs Kalblus (OKCHUI, THUIAPOKCHI, COJIN).
XKécTkocTh BOIBI U CIIOCOOBI €€ YCTpaHEHUS!.

AsroMuHUN: onoxeHue B [lepuonnueckoil cucteMe XMMUYECKHUX 3JIEMEHTOB
J. . MenaeneeBa, CTpOE€HUE aroma, HaxOxAcHHE B mnpupone. Pusnyueckue u
XUMUYECKUE CBOMCTBA alfOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuogudeckor CUCTEME XMMUYECKHUX 3JIEMEHTOB /1.
M. MenneneeBa, CTpOEHHE aroMa, HaXOXAeHUE B mnpupoae. dusznueckue u
XUMUYECKUE CBOMCTBA kene3a. OKCuabl, THAPOKCUIbI U conu xene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUYEHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C oOpa3llaMi METAUIOB W CIUIABOB, X (PU3NUECKUMH
CBOMCTBaMH, M3Y4YE€HHUE PE3YyJIbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJIEUCTBHUS OKCHIA
Kalbllid W HATpuUsl C BOJOW (BO3MOXXHO HCIIOJIB30BAHUE BHJICOMATEPHAIIOB),
VCCIIEIOBAHNE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHHUS XKele3a B KUCIOPOJIE
(BO3MOXHO  HCIMOJB30BAaHUE  BHUJIEOMATEpPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX pPEaKUUil HAa MOHBI: MarHWs, KajblWs, aJlOMUHUA, LIMHKA, JKele3a
(11 u xene3a (1), mequ (1), HAOTIOACHUE U ONTMCAHUE MTPOIIECCOB OKPAITHBAHHUS
IJIaMEHU MOHAMU HATpUsl, KaJlus W Kajdblud (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEpPUAJIOB), UCCIIeIOBaHNEe aM(POTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
Y TUAPOKCHUA LIMHKA, PEIIEHUE IKCIIEPUMEHTAIIbHBIX 3a7a4 10 TeMe «BaxkHelnmme
METaJUIbl U UX COETUHEHUS.

XuMus ¥ OKpYy:Kaoumas cpeia

BemectBa m marepuansl B IOBCEJHEBHOW W3HM YelOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMUMHYECKUX peakuuii B ObiTy. [lepBas momoips mpu
XMMHYECKUX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKarolleh cpeabl (MpeienbHas T0mycTUMast
KOHIeHTpalus BenlecTs, Aanee — [IJIK). Ponb xuMuu B permieHnn 3Koa0ruyeckux
pooJIeM.

Xumuueckuii IKcnepumenm:

u3y4eHrue o0paslloB MaTepuanoB (CTEKJIO, CIUIABbI METAJUIOB, MOJMMEpPHBIC
MaTepHaIbl).

Mexcnpeomemmuie ceasu



Peanuzammst MeXIpeaMETHBIX CBSI3€M MPU HM3YYCHHH XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS. 4Yepe3 HCIOJNIb30BAaHUE KaK OOMHUX eCTECTBEHHO-HAYYHBIX
MOHSITHH, TaK W TIOHATHH, SIBISIONTUXCSI CUCTEMHBIMH JIJIST OTCIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT0 IUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIacCHPHUKaANUs, TMEePUOIUIHOCTh, HAOI0IEeHNE,
AKCIICPUMEHT, MOJCIIMPOBAHNE, HW3MEPCHHUE, MOJENb, SBJICHUE, TapPHUKOBBIN
3¢ deKT, TEXHOIOT U, MaTEPHUAIIbI.

dusznka: Marepusi, aToM, OdJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIH],
U30TOMBI, PaJUOAKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUN 3apsi, NPOBOIHUKH,
TOJTYTIPOBOAHUKH,  JIUIJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSTHHE BEIIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAS
pemiérka, CIUiaBbl, (PU3NYECKHE BEIUYUHBI, SIUHUIIBI U3MEPECHHS, KOCMHYECKOE
TIPOCTPAHCTBO, IIAHETHI, 3BE311bI, COIHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KocHcTEMa, MHUHEpAIbHBIE
yI00pEeHUSI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIbHbIE BELIECTBA.

I'eorpadus: armocepa, rumpocdepa, MuHEpanbl, TOPHBIE TOPOJIHI,
TIOJIe3HBIC MCKOIIAeMbIEe, TOIIMBO, BOJHBIC PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yibTaThl OCBOCHHS MPOrPaMMbl OCHOBHOI'O OOIIETO
o0pa30oBaHUsl JOCTUTAIOTCS B XOJle OOY4YEHHS XMMUU B €AMHCTBE Y4YEOHOW U
BOCIIUTATEIbHOUN JIESITEILHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMHU POCCUMUCKUMU
COIIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOlllecTBE TMpaBWIaMU U HOPMaMHU TOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAaHUS, CAMOPA3BUTHS U COIMAIIU3AIIUN 00 y4arOIINXCA.

JIM4HOCTHBIE ~ pE3yAbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaroOmuXcs
PYKOBOJICTBOBATbCSI CHCTEMOM TMO3UTHUBHBIX [IEHHOCTHBIX OpPUEHTAlUM U
paclIMpeHue OMbITa AESITENbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoOTHYECKOTr0 BOCIIMTAHUS

LEHHOCTHOI'O OTHOLIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
¥ HAy4YHOMY HACIICIUI0, TOHUMAHWA 3HAYEHUS XUMHYECKOM HAayKh B >KHU3HU
COBPEMEHHOI'0 O0OIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEPHOW HHpOpMALMEN o
NEPEAOBBbIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MHUpa U 00IIECTBA;

2) rPaKIaHCKOT0 BOCTIUTAHUS

NPEJACTABICHUSI O COIMAIbHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOW,  Y4EOHOMCCIIENOBATEILCKONW, TBOPYECKOM W JAPYTHX  BHIAX
JeSATeTbHOCTU, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM MAESATEIbHOCTH IMpHU
BBITIOJITHEHUM Y4eOHBbIX, IO3HABATENbHBIX 3a/1ay, BBINOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IJaHUN YIEOHBIX MTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
U B3aUMOIIOMOINM B TIpollecCe€ ITOM Y4eOHOU NEeSITENbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TMIOBEACHHE H IIOCTYIIKM CBOUX TOBAPHUILEH C TMO3UIUU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XMMHUUYECKOW PEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBIIAIOLINEC
OCHOBY JIJI1 TTOHUMAaHUSI CYIIHOCTH HAyYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHS IPUPOJBI, B3aUMOCBS3SIX YEIOBEKa C
MPUPOAHOMN CPEOH, O PO XUMHUU B ITO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHMM MO
XUMHUHU, HEOOXOIUMBIE i OOBSICHEHHS HAOJIOMaeMbIX TPOIECCOB U SIBJICHUH,
MO03HABATEIHLHOM, WH(M)OPMAITMOHHOW M YHUTATENIbCKOW KYIbTYpPhl, B TOM YHCJIE
HAaBBIKOB CaMOCTOSITEJIbHOM pabOThl € y4YEOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATypor, JOCTYMHBIMH TEXHMYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTUi;

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, MPOEKTHOW U  HCCIEN0BATEIbCKON
JeSITeNbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBJIEHHOCTH U YpPOBHS OOy4YeHUS B
JlaIbHEHIIIEM;

4) opMHupOBaAHUS KYJIbTYPHI 310POBbSI:

OCO3HAHME [IEHHOCTH JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHHA K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370pPOBBIA 00pa3 >KU3HMU, OCO3HAHWE IOCIEACTBUUA U
HENpPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOICHHS aIKOroisl, HAPKOTUKOB, KypeHUs),
HEOOXOIUMOCTU COOJIFOZIEHUs TpaBW O€30MacHOCTH MpH  OOpalleHuu C
XUMHYECKUMU BEIIECTBAMU B OBITY U pealIbHOM JKU3HH;

5) TPy10BOr0 BOCIIUTAHHUS:

MHTEpPEC K MPAKTHYECKOMY U3yUYEHUIO podecchii U TpyAa pa3audHoro poja,
yBaXEHUE K TPYAY M pe3ylbTaramM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUs TMPEIAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
VUHAUBUYAJIbHON TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH,
yCHEIHON NMpodecCHOHANTBHON ACSITENIbHOCTU U Pa3BUTHsI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB a1allITUPOBATHCS B MPO(ECCHOHATIBHON Cperie;

6) IK0JI0rM4eCKOro BOCIUTAHMA:

AKOJIOTHYECKU LEIeCO00pa3HOEe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS, TOHUMAaHUE [IEHHOCTU 3I0POBOIO U
O0e3omacHOro o0Opas3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nIecCKOMy W TICUXMYECKOMY 370POBBIO, OCO3HAHHE I[EHHOCTH COOJIIOICHUS
npaBuI 0€30MIaCHOT0 MOBEAEHUS IPU paboTe ¢ BEILIECTBAMMU, a TAK)KE B CUTyalUsX,
YIPOKAIOIIMX 3/I0POBBIO U KU3HU JIIOJCH;

CHOCOOHOCTH MPUMEHATH 3HAHUS, MOJIydaeMble NMPU U3YUYEHUU XUMUH, AJIS
penieHns 3a1a4, CBSI3aHHbBIX C OKPYKAlOLed IPUPOJHON CPENOU, AJIs OBBIICHUS
YPOBHS  DKOJOTMYECKOM  KYyJIbTYphl, OCO3HaHUS TIJ00aJbHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJeM M MyTel MX pEelIeHUs MOCPEICTBOM METOJ0B XUMUH,
SKOJIOTMYECKOT0 MBIIUIECHUS, YMEHUS PYKOBOACTBOBATHCS UM B ITO3HABATENbHOM,
KOMMYHUKATHUBHOW U COLIMATBLHOU MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranpeaMeTHBIX pPE3YyIbTAaTOB BBIIEISIOT 3HAYMMbBIC TS
dbopMupoBaHUs MHUPOBO33PEHUsT OOIEHAy4YHbIE TMOHATHUS (3aKOH, TEOpus,
NOPUHIINI, TUNIOTE3a, (DAKT, CUCTEMA, MPOLIECC, SKCIEPUMEHT U JIPYTroe.), KOTOpbIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX NpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUIl M3 3TUX NPEAMETOB (POPMUPOBATH MPEICTABICHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHpA, M YHUBEpCaJIbHbIC YUeOHbIC NeUCTBUS (IT03HABATEIIbHBIC,
KOMMYHUKATHBHbBIE, PEryJIATHBHBIE), KOTOpbIE OOECIEYUBAIOT (POpMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IJTAHUPOBAHMIO M OCYLIECTBJIEHUIO YYEOHOMU
NEeATENbHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble jjornueckue a1eiicTBUs:

YMEHHUS HCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHWI: PACKPBIBaTh CMBICT XMMHUYECKHX MOHATUM (BBIAEIATH UX XapaKTEPHbIC
NPU3HAKH, YCTAHABIMBATh B3aUMOCBSA3b C JAPYTMMHU TOHSITHUSIMH), WCIOJIb30BaTh
MOHATHUA JUIsl OOBSCHEHUS OTJIETIbHBIX (PAKTOB U SIBIICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpPUU IS KJIacCU(PUKAIMKM XUMHYECKUX BEIIECTB U XUMHUYECKUX pEaKIui,
YCTaHABJIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXKIAY OOBEKTAMU H3y4YCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHus (MHAYKTUBHbBIC, ACAYKTUBHbIC, M0 AHAJIOTHH),
JienaTh BBIBOJIBI M 3aKJIFOUYCHUS;

yMEHUE TPUMEHATh B TIPOLIECCE TMO3HAHUS TOHATHUS (NIPEAMETHBIE U
MeTanpeIMETHbIE), CHMBOJIMUECKHUE (3HAKOBBIE) MOJIEH, UCIIOb3yeMble B XUMUH,
peoOpPa3oBBIBaTh MIMPOKO MPUMEHSIEMbIC B XUMUW MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ DJIEMEHTa), XuMudeckas ¢Gopmylia U ypaBHEHUE
XUMHUYECKON peakuu — MpU pelieHN y4eOHO-TT03HaBaTENbHBIX 3371a4, C YUYETOM
ATUX MOJIEIbHBIX MPEIACTABICHUIN BBISBIATH U XapaKTEPU30BATh CYILIECTBEHHBIC
MPU3HAKU U3YyYa€MbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECKUX PEAKIINM,
BBISIBJISITh ~ OOI[ME  3aKOHOMEPHOCTH, MPUYMHHO-CJICACTBEHHBIC CBSI3U U
IPOTUBOPEUHUS B U3YUAEMBIX IIPOLIECCAX U SIBIICHUSX.

ba3oBble ucciaegoBaTe/ibCKue 1eiCTBUS !

YMEHHE UCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAaY€CTBE HMHCTPYMEHTA
MO3HAHMS, a TaKXKe B KAayeCTBE OCHOBBI i1 (POPMHPOBAHUSI THUIIOTE3bl 10
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKIEHUM;

NpUOOPETEHHE ONbITa M0 IUIAHUPOBAHUIO, OPraHU3allMd W TPOBEICHUIO
YUYEHHYECKHX OJKCIIEPUMEHTOB, yMEHME HaOIoJaTh 3a XOAOM IIpoLecca,
CaMOCTOSITENILHO MPOTHO3UPOBATh €ro Pe3yJsbTar, (OpMyIHpPOBaTH 000OIIEHUS U
BBIBOJIbI 10 pE3yJIbTaTaM IMPOBEAEHHOTO OMBITA, UCCIECAOBAHUS, COCTABISTh OTYET
0 MPOJIETTAaHHOM padoTe.

PabGora ¢ unpopmaumei:

yMEHUE BBIOMpaTh, AHATU3UPOBATH W HUHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUJOB U (OPM MPECTABICHUS, MOIYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAST  JIUTepaTypa XUMHYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocobusi, pecypchl MHTepHeTa), KPUTUYECKH OIICHUBATh MPOTUBOPECUMBYIO U
HEJ0CTOBEPHYIO MHPOPMAILIHIO;



yMEHUE TPUMEHSTh Pa3jIUdHbIC METOJIBl M 3alpOoChl MPU MOWCKE U OTOOpE
uHGOPMAITM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOAMMBIX JIsS BBITOJTHCHUS
y4eOHBIX W TO3HABATEIbHBIX 33/a4 OMPEEIIEHHOTO TUIIA, MPUOOPETEHNE OIBITA B
00JJaCTH  HMCTOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O MCTIOJIB30BAHMSI PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BHIOMPATh ONTUMAIbHYIO OpPMY MpEACTaBICHUS HHPOPMALIUU U
WITIOCTPUPOBATh peEIIaeMble 3a/adyll HECIOXKHBIMA CXEMaMH, JHarpaMMaMH,
npyrumu hopMamu rpaduKu U UX KOMOMHAITUSIMU;

yMEHHE UCIONMb30BaTh W AaHAIM3UPOBATh B Tpolecce ydeOHOH U
UCCJIeI0BATEIbCKOM AESITENbHOCTH UH(POPMALMIO O BIUSHUU MPOMBILIIEHHOCTH,
CENbCKOTO XO3SCTBa W TPAHCIIOPTa Ha COCTOSIHHE OKPYXAIOIIeH MPHPOTHOM
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBeEpPCAJbHbIE YYeOHbIe elCTBUS:

yMEHHUS 3aJiaBaTh BOIPOCH (B XOJ€ Jauanora W (Wid) IUCKYCCHUHU) TIO
cyliecTBy  oOcykmaemMoil  TeMbl, (GOPMYJIHpPOBATH  CBOU  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHSI MPE/IOKEHHOM 3a1a4H;

YMEHHUS  TPEACTABIATh  TOJYyYCHHBIE  pe3yibTaThl  IMO3HABATEIHLHOMN
JEATENBPHOCTH B YCTHBIX W THCHBMEHHBIX TEKCTaxX; JelaTh IPE3CHTAINIO
pPE3yNbTATOB BBHIMOJHEHUS XUMHUYECKOr0 IKCIepUMeHTa (1abopaTOpHOrO OIBITA,
1abopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

YMEHHUA Y4E€OHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOMU
MO3HABAaTENbHOM W HMCCIEAOBATEIbCKOM  JMEATENIBHOCTH  MPH  PEIICHUU
BO3HUKAIOUIMX MpOoO0JIeM Ha OCHOBE Y4E€Ta OOUIMX HMHTEPECOB M COIJIACOBAHMUS
no3uiuii (00CyXIeHusi, 0OMEH MHEHHUSMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIIHS
COBMECTHBIX JCWCTBUH, OMNpeleJeHHe KpPUTEpHUeB IO OILIEHKE KaudecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOATEIBHO OMPEACNITh IENU JeATeIbHOCTH, IUIAHUPOBATh,
OCYILIECTBISATh, KOHTPOJIHMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JesATebHOCTh, BBIOUpaTh Hanbosee 3(pPeKTUBHBIE CIIOCOOBI pPEelIeHUsT YYEOHBIX U
MO3HABATEIbHBIX 3a/1a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QJITOPUTM JACUCTBUMA MPHU BBINOJHEHUM 33JaHUM C YYETOM
NOJTYYEHHUS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOIO pe3yJibTaTa 3asBJIEHHON LEIH, yMEHHE
UCIIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MIPE/IJiaraeMbl€ B YCIOBUH 3aJJaHUH.

MHNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMeTHBIX pE3yAbTATOB IO OCBOCHHIO 005S3aTEIbHOTO
COJIepKaHUs, YCTaHOBIEHHOTO MHaHHOW QenepaibHON pabodeil mporpaMMoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIONIMMUCS Hay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NEHUCTBUN, BHIBI JACSITCIBHOCTH 10 TOJYYCHHIO HOBOTO 3HAHHS, €ro
UHTEpIpeTalui, NpeoOpa3OoBaHUI0 W MPUMEHEHUIO B Pa3IMYHBIX Y4YE€OHBIX U
HOBBIX CUTYaIIHsIX.

K xonIy oOyuenus B 8 kiacce nmpeaMeTHble pe3yibTaThl HA 6A30BOM YpOBHE

JIOJKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMUMHUYECKHX MOHSTUM: aToM, MOJIEKYJa,
XUMHYECKUN BJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECh
(omHOpOMHAS ¥ HEOJHOPO/HAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBasi JI0JIsl XMMUYECKOTO 3JIEMEHTa B COSAMHEHUU, MOJIIPHBIA 00BEM,
OKCHUJ], KHCJIOTa, OCHOBaHHWE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCJICHHS, XMMUYECKasl peaKkiusi, KiIacCUpUKAIMs pPEeaKIuil: peaxkiuu
COCIMHEHUS, PEAKIUU PA3I0XKEHUs, PEaKIUu 3aMEIIeHUs, peaKiuu
oOMe€Ha, 3K30- U SHJOTEPMUYECKHE PEAKLIMH, TEIUIOBOW A(P(EKT peakini,
AIpO aTOMa, JJIEKTPOHHBIM CJOM aroma, aToMHasi OpOWTallb, PAIUYC
aToMa, XMMHYECKasi CBs3b, MOJISIPHAS W HEMOJspHas KOBAJCHTHAs CBS3b,
MOHHAs CBS3b, MOH, KATMOH, aHUOH, PACTBOpP, MAaccOBas JIOJisl BEIECTBA
(IpolleHTHAs! KOHIIEHTPAIlKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHH U
MPUMEHSTH ITH TIOHATUS MPU OMMCAHUH BEIIECTB U UX MPEBPAIICHHI;

e HCHOJIb30BaTh XUMHUYECKYH) CHMBOJMKY IS COCTaBlieHUs (popmyn
BEIIECTB U YPABHCHUN XUMHUYECKHUX PEAKITUN;

e ONpENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKUCJEHHUS  JJEMEHTOB B  OWHapHBIX  COCAMHEHUSX,
MPUHAUICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUU IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas M HOHHAs) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbIca Ilepuomnueckoro 3akonHa J[. M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHUCUMOCTH CBOWMCTB
XUMHYECKUX DJIEMEHTOB OT WX ToyiokeHus B Ilepuoamueckoil cucreme,
3aKOHOB COXPAaHEHHUsI MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSI, 3aKOHA ABOTrapo;

e OINWCHIBATHh U XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuonnueckoit
CUCTEMbl XUMHUYECKHUX DJIEMEHTOB: pa3jiiyaTh TMOHATUS «TJaBHas
noarpynmna (A-rpymma)» u «rmodouHas noarpymmna (b-rpymnma)», Mansie u
OOJbIIME MEPUOJbI, COOTHOCUTH OO0O3HAYEHUsS, KOTOPbIE HUMEIOTCA B
tabnuue «llepuoguueckass cucrema xumudeckux osaementoB J[. U.
MeHneneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUST aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij siApa, 00Ilee YUCIO SJIEKTPOHOB
U pacnpeiesIeHUE X MO 3JIEKTPOHHBIM CJI0SIM);

KJIaCCU(UIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHYECKHE peakiuu (M0 YUCIy U COCTaBy YYAaCTBYIOIIMX B pPEaKIUH
BEIIECTB, MO TEIIIOBOMY 3 deKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPIKasl OMMCAHWUE TTPUMEpPaMU MOJICKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TIpEeBpalleHuid B
Pa3IMYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJISIPHYIO MaccChbl
BEIIECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOTO0 »JJeMeHTa 1o QopMyIe
COCIMHEHUS, MACCOBYIO JIOJIIO BEILECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKON PEAKIIUU;

MIPUMEHSATh OCHOBHBIE OINEpPALlMA MBICIUTEIBHON AEATEIbHOCTA — aHAIU3
U CHHTE3, CpaBHEHHE, 0000IIEHHEe, CHCTEMaTH3aInio, KjIacCH(pUKAIHIO,
BBISIBJICHUE MPUYUHHO-CJICACTBEHHBIX CBSI3€M — ISl U3Y4EHUs CBOMCTB
BEIIECTB U XHUMHUYECKHX PEAKUUN, ECTECTBEHHO-HAYYHbIE METO/bI
NMO3HAaHUA — HAONIOJCHWE, M3MEpPEHUEe, MOJCINPOBAHUE, JKCIEPUMEHT
(peanbHbI U MBICTICHHBIN);

CleloBaTh  IpPAaBWJIAM  [OJIb30BAHUS  XMMHUYECKOM  IMOCYAOM U
nabopaTopHbIM 000pYJOBaHMEM, a TakXKe IMpaBUjaM OOpalleHusl C
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKLUMSIMU IO BBINOJHEHHUIO
7a00paTOPHBIX XHMMHUYECKUX OMNBITOB IO TOJYYEHUIO U COOHpPAHUIO
razoo0pa3HbpIX BEMIECTB (BOJIOPOJa M KHUCIOPOJa), IPUTOTOBICHUIO
pacTBOPOB C OMNPEAECTEHHON MAaCcCOBOW JI0JIEM PACTBOPEHHOI'O BEIIECTBA,
IUIAHUPOBAaTh W MPOBOAUTH  XUMHUYECKHE  AKCIEPUMEHTHI MO
pacIiO3HaBaHUIO PACTBOPOB HIEIOUYEH U KUCIOT C MOMOIIbI0 HHIUKATOPOB
(;makmyc, dheHondTanenH, METHIOPaHXK U APYTHE).

K xonIy oOyuenus B 9 kiaacce nmpeaMeTHbIE pe3yibTaThl HA 6A30BOM YpOBHE
JIOJKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OO YUAFOIIMXCS YMEHUIN:

PacCKpbIBaTh CMBICI OCHOBHBIX XWMHYECKMX NOHATHW: XUMHYECKHU
AJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENECHBb
OKHCJIEHHSI, XUMUYECKasi peaKlysi, XUMUYECKasi CBS3b, TEIIOBOM 3(deKT
peakuud,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIJIEKTPOJIHTHI,
HEIJIEKTPOJIUTHI, JAJEKTPOJIUTHYECKAS] THUCCOLUMALNS, PEAKIUA HOHHOTO
oOMeHa, KaTalu3arop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIe W



HEeoOpaTUMBbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEaKITUH,
OKHCJIMTENIb,  BOCCTAHOBHUTENIb,  OKUCIEHWE M  BOCCTAHOBJICHHE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUYECKasi CBS3b (KOBaJICHTHAs, MOHHAs,
METaJNInYecKasi), KpHUCTaJUIM4ecKasi pemérka, KOppo3us METalljIoB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW peakluu, MPEeAeibHO AOMyCTUMAas
koHueHrpanus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSATUM U
MPUMEHSTH 3TU NOHATHUSA MPU ONKUCAHUY BEUIECTB U UX MPEBPALLICHUII;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJiIi COCTaBIEHUS (PopMyl
BEILIECTB M YPABHEHUN XUMHUECKUX PEAKIIU;

OIPEAENATh BaJEHTHOCTh U CTEIIEHb OKUCICHHUSI XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX Ppa3IM4YHOrO COCTaBa, MPUHAUIEKHOCTh BEIIECTB K
OIpene’lEHHOMY KJIacCy COEAMHEHHH Mo Qopmyiam, BUI XUMHUYECKOH
CBA3M (KOBAJICHTHAs, WOHHAs, METAUIMYECKas) B HEOPraHUYECKHX
COEIMHEHUAX, 3apsijl MOHA MO0 XUMHUYECKON (opMmyle, XapaKkTep cpeabl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCIMHEHUM, THUIl KPUCTAIIUYECKON
PELIETKN KOHKPETHOI'O BELIECTBA;

packpbiBaThb cMbIci [lepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: ONHUCHIBATh U XapaKTepU30BaTh
tabnuunyto ¢opmy Ilepuonnyueckoil CUCTEMBI XUMUYECKHUX AJIEMEHTOB:
paznuyarh MOHATUS «rJaBHasg noxarpynmna (A-rpynma)» U «noOodHas
noarpynna (b-rpynma)», maiible U OOJNbIIME TEPUOABI, COOTHOCHUTH
o0O3HayeHusl, KOTOpPhIE HMEIOTCS B TEPUOAMYECKON Talnuie, ¢
YUCJIOBBIMU  XApAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsij dAapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpeieieHue HMX 1O DJIGKTPOHHBIM CJIOSIM), OOBSCHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUHN B
npeAeiax MajibIX MNEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA,
XUMHYECKHE peakiuu (10 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIHH
BEIIECTB, MO TEIIOBOMY 3(P(EKTy, O U3MEHEHUIO CTETECHENH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIME U crenudUYecKrue XUMUYECKHE
CBOMCTBa TIPOCTBIX M CIJOXHBIX BELIECTB, MOATBEPKIAAsA OIMNHUCAHUE
npuMepaMu MOJIEKYJISIPHBIX W HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XMMHUYECKHUX PEaKIUN;

COCTaBIIATb YPABHEHUS JJIEKTPOJUTHUYECKOM IUCCOIMAIMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUA MOHHOT'O



oOMeHa, ypaBHEHHS pEaKIWd, MOATBEPKIAIONIUX CYIIIECTBOBAHUE
TCHETHYECKOU CBSI3M MEXIY BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYINIHOCTh OKHCIIMTEIHLHO-BOCCTAHOBUTEIBHBIX  pEaKIUuit
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIUii;
MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHWS,
BO3MOXHOCTH TIPOTECKAHHS XUMHUYECKHX TMPEBpAICHUN B Pa3IMIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIGKYJISPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOrO0 »JJeMeHTa 1o QopMye
COCIMHEHHSI, MACCOBYIO JIOJIO BEIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKITNH;

coOnrofaTh  MpaBUjia  TOJIB30BAHUS ~ XMMHUYECKOW  TMOCYAOH |
nabopaTopHBIM  00OpYyIOBaHWEM, a TaKXe IMpaBuUja OOpaImeHus C
BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKIIUSAMH TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOTYYEHUIO U COOMpPAHUIO
ra3o00pa3HbIX BEIIECTB (AMMHAKA U YTIIEKUCIIOTO rasa);

MPOBOJAUTh  PEAKIHUH, TOATBEPKIAIOIMAE  KAYeCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OPOMHI-,
nonua-, kKapOonar-, ¢ocdar-, CHIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX pacTBOpPaX HEOPTAaHUYECKHUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIEeHHe, CHUCTEMATU3alNIO, BBISIBICHHE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — /IS M3Y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEAKIUN, €CTeCTBEHHO-HAYYHBIC METOAbl TIO3HAHUS —
HAOJIFOICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, DKCIICPUMEHT (pEaIbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KonunuecTBo yacos
Ne HanmeHoBanue pa3ienoB u DJIeKTpPOHHBIE (LU (PPOBBIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI padoTbI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMus — BaxkHasi 001acTh
€CTEeCTBO3HA
1.1 TECTBOSHATIG 5 2 https://m.edso0.r/A3RITAT6X
MPAKTUYECKOU JeATeTbHOCTH
YeJI0BeKa
BemectBa u xumuueckue
1.2 B 15 1 https://m.edso0.ru/JOM9V8V8D
peakuuu
Hroro o pasuerny 20
Pa3nen 2. Baxkneiine npeacTaBuTe 1M HEOPraHMYEeCKUX BellleCTB
Bosayx. Kucinopon. [lonsarue
21 X PO 6 https://m.edso0.ru/Q5A8K5W8Y
00 okcumax
Bonopoa. Ilo €o
2.2 AOPOAL. HIOTHITH 8 1 https://m.eds00.ru/CAH8K6TSE
KHUCJIOTaX M COJISX
Bopa. PactBopsl. [lonstue 06
2.3 A P 5 1 1 https://m.edso0.ru/F1X701B0Q
OCHOBaHUSX
OcHOBHBIE K1acc
2.4 HOBHBIE TLIACER! . 11 1 1 https://m.edsoo.ru/L 3FAR7GOT
HEOPraHUYECKUX COCTMHEHUIN
Hroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE pPe€aKIuu



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

[Tepronnueckuii 3aK0H U
Ilepnonnueckas cucrema

3.1 XUMHYECKUX deMeHToB JI. U. 7 https://m.eds00.ru/C911K8POM
MenpneneeBa. CtpoeHue
aToma
XuMHYECKas CBS3b.
3.2 OxucnuTensHo- 8 https://m.edso0.ru/W8COT2E7K
BOCCTAaHOBUTEJIHHBIE PEAKIINH
Hroro no pazueny 15
PesepBHOE BpeMs 3 https://m.edsoo.ru/A3F7K3G1G
OBIIEE KOJIMYECTBO YACOB 68

I1O0 ITPOI'PAMME



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

9 KIIACC

KonunyectBo yacos
HaunmeHnoBaHue pa3iesioB U TeM JJ1eKTpOHHBIE (HU(pPOBHIe)
Ne /i Kontpoabubie | IlpakTHuyeckue
NMPOrpamMMmbl Bcero o0pa3oBaTejbHbIEe pecypchl
padoThbI padoThbI
Paspnen 1. BemecTBo 1 XMMHYeCKHE peaKIUU
[loBTOpenue u yriyoiieHre 3HaHu!
1.1 P Yoy 5 1 https://m.edso0.ru/GOM5W9J3T
OCHOBHBIX Pa3JieJIoB Kypca § kiiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 . P 4 https://m.eds00.ru/R3Z29Q6G4G
peakuuit
DAeKTpOIUTHYECKAs TUCCOIHALIHS.
1.3 P 8 HHal 8 1 1 https://m.edsoo.ru/D5R5V404A
XUMUYECKHE PEaKIMH B pacTBOpax
Htoro mo pazneny 17
Paspnen 2. Hemera/uibl M X COCAUHEHUS
OO01mmast XapaKTepUCTHKa XUMUIECKUX
2.1 o paxtep 4 1 https://m.edsoo.ru/FOWINIF5V
aneMeHTOB VIIA-rpynmnsl. ["anorens
O01as XxapaKTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.eds00.ru/S7L7MIL7S
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 anemeHToB VA-rpynmsl. A30T, pochop u 7 1 https://m.edsoo.ru/A6Y9S6H4U
UX COCAMHEHUS
OO6m1as XxapaKTepUCTUKa XUMHIECKUX
24 anemeHToB |VA-rpynnsl. Yriepon u 8 1 2 https://m.edso0.ru/Q2W5H2K5Y
KPEMHUH U UX COSTUHEHUS
Hroro no pazueny 25



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y

Paznen 3. Merauibl 1 X COeIMHEHUA

3.1 OOmue cBOiiCTBA METAJIIIOB 4 https://m.eds00.ru/C1C6H6T2M
3.2 Baxkueiimue Metajuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/I8G6J7R9U
Htoro no pazneny 20
Paznen 4. Xumus 1 okpyKammas cpeaa
41 BemecTBa 1 maTepuainsl B )KU3HHU YEIIOBEKA 3 https://m.eds00.ru/Z3S8T1Q8K
Htoro no pazneny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/N2U7H3F8A
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A




HNOYPOYHOE IIVTAHUPOBAHHUE

8 KIIACC
KoandecTBo yacoB
Ne Hara DJIeKTPOHHBIE IH(POBLIE
Tema ypoka KounrTpoabubie  IlpakTHuyeckue
n/n Bceero U3yuyeHHsi | 00pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer xumuu. Pons xumun B
1 1 https://m.edso00.ru/J4C2V8M9V
’KU3HHU YeIoBeKa. Tena U BEIecTBa
I
2 OFUITHE O METOAAX TIOSHAHMA B 1 https://m.eds00.ru/P1O8A5CET
XUMUAH
[Ipaktuyeckas padota Ne 1
11 5] o
3 P aB“Hna pabOTEI B JIAbOpETOpHH 1 https://m.edso0.ru/O5G3EQD8Y
1 IPUEMBI OOPAIIICHHS C
1a00paTOPHBIM 000PYTOBAHUEM)
q .
4 HCTBIC BEIIeCTRa 1 eMect . 1 https://m.edso0.ru/X1A2E3M8R
CriocoOsI paznenenus cMecei
[IpakTtruueckas padora Ne 2
5 «Paznenenue cmeceli (Ha mpumepe 1 https://m.edso0.ru/R6W6Z8F9X
OYUCTKU TTOBAPEHHOU COJIH )»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/J7R108H1L
XUMHYECKHE DIIEMEHTEL. 3HAKU
7 (CUMBOJIBI) XUMHUYECKUX 1 https://m.edso0.ru/W3U6Q6D7W
DJIEMEHTOB
[IpocTeie U ClOXKHBIE BELIECTBA https://m.edsoo.ru/H2W7W8P3A
ATOMHO-MOJIEKYJIIPHOE YYEHHUE 1 https://m.edso0.ru/EOD1L5NIN
3aK0H MOCTOSTHCTBA COCTaBa
10 BEIIeCTB. XUMUYECKast (hopMyIa. 1 https://m.edso0.ru/I3Y2G1R4C
BajieHTHOCTE aTOMOB XMMHYECKUX



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C

9JICMCHTOB

11

OTrHOCUTEIbHAA aTOMHAs Macca.
OTtHOCHUTENbHAS MOJIEKYJIsIpHAs
macca

https://m.edsoo.ru/FON3S0A9I

12

MaccoBas noi1st XUMHUYECKOTO
3JIEMEHTA B COEIUHEHNHU

https://m.edsoo.ru/J6 AOQW4P1J

13

KonunuecTtBo BeniectBa. Modb.
MousipHast Macca

https://m.edso0.ru/C2J5K415X

14

du3nyeckne U XUMHUUECKIE
SIBIICHMS. XUMHUYECKast peaknus

https://m.edsoo0.ru/S2R3H7N6C

15

[Ipu3Haky U ycinoBuUs NPOTEKaHUS
XUMUYECKUX PEAKLUN

https://m.edsoo.ru/Z3F4A8K60

16

3aKOH COXpaHEHUSI MacChl
BEUICCTB. XUMHYECKHE YpaBHCHHUA

https://m.edsoo.ru/P7V8A5Z3D

17

Brrunciaenus KOJIMYC€CTBA, MaCChbl
BCIIECTBA 10 YPABHCHUSAM
XHUMHUYCCKHUX peaKHI/Iﬁ

https://m.edsoo.ru/W9S8Y 7727

18

Kiaccudukamnms XuMu4aecKux
peakiuit (CoeIMHEHNUS,
pasnoKeHusl, 3aMeNIeHUs, 00MEHA)

https://m.edsoo.ru/KOP1L4R1W

19

M. B. JIOMOHOCOB — y4€HBIii-
sHnukiIoneauct. O0ooneHNne U
cUCTeMaTHU3alus 3HaHUU

https://m.edsoo.ru/C2T2E6W6V

20

Konrponsnas padora Nel mo reme
«BemecTBa u XuMHUYECKHUE
peaKuum»

https://m.edsoo.ru/D6E9Q4E9H

21

Boznyx — cmechk razos. Cocras
Bo3ayxa. Kucinopox — anemeHT u

https://m.edsoo.ru/M6A7YOW7S



https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S

npocToe BemecTBo. O30H

22

DU3NYECKUE U XUMUYECKUE
CBOCTBA KHCIIOpOaa (peaKIuu
oKucieHus, ropenue). [lonsarue 06
OKCHJIaX

https://m.eds00.ru/O0Q4H1U5T

23

Crioco0bl 1ostydeHus: KUCI0po/ia B
1ab0paTopuu U POMBIIIUICHHOCTH.
[Ipumenenue kucnoponaa

https://m.edsoo0.ru/F8Q2D2X3H

24

TennoBoii 3 ekt XuMudecKon
peaKIuu, MOHSATHE O
TEPMOXHUMHYECKOM ypaBHEHUH,
9K30- ¥ SHJO0TEPMHUYECKIX
peaxIusx

https://m.edsoo.ru/Z6H4G9D8W

25

TommBo (HedTh, yroyib U METaH).
3arpsi3HeHHE BO3IyXa, CIOCOOBI
€ro MpeI0TBPAIICHUS

https://m.edsoo.ru/Y2Y4M4H1B

26

IIpaktuyeckas padora Ne 3 o
teme «llonydenue u cobupanue
KHUCJIOPOAA, U3y4EHUE €T0
CBOMCTB»

https://m.edso0.ru/J2X0TOAOD

27

Bonopon — snemeHT u npocToe
BelecTBo. HaxoxaeHue B mpupoje

https://m.edsoo.ru/I8D2B5D7A

28

dusnueckre U XUMHUIECKUE
cBoiicTBa Bojopoaa. [lpumenenne
BOJOpOJA

https://m.edso0.ru/Q0A7R7W60

29

IlonsaTue o KMCIOTAaX M COJIIX

https://m.edsoo.ru/N711U1E4]

30

Cnoco0sl mosTy4eHus BOAOpo/ia B
naboparopuu

https://m.edsoo.ru/F4AW6U5050



https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q

31

[IpaxTrueckas pabora Ne 4 o
teme «llonydyenne u cobupanue
BOJIOPO/1a, U3YyYE€HHUE €TO CBOMCTBY

https://m.edsoo.ru/A8D2B6027

32

Mounsipabiii 00BEM Tra30oB. 3aKOH
ABoraapo

https://m.edsoo.ru/W4Y 1W4W8C

33

Briuncaenus o00n€Ma, KOJIMYeCTBa
BEILIECTBA rasa 1o ero U3BeCTHOMY
KOJIMUYECTBY BEIIECTBA WIH 00BEMY

https://m.edsoo.ru/LOW2K908I

34

Brerancienus 00EMOB ra3os 110
YPaBHEHUIO PEaKIMy Ha OCHOBE
3aKOHa 00BEMHBIX OTHOIIEHHH
rasos

https://m.edsoo.ru/M7G2D2E3H

35

36

dusnueckue 1 XUMUYECKHUE
CBOMCTBA BOJIBI

Cocras ocuoBanwuii. [Tousitue 00
WHANKATOpaXxX

https://m.edsoo.ru/F3S5H7H9U

https://m.edsoo.ru/I9M1C5U8J

37

Bopa xak pacTBopuTEIb.
HacmmeHHme 1 HCHACBIIIICHHBIC
pactBopbl. MaccoBas q0Jist
BEIIECTBA B paCTBOPE

https://m.edso00.ru/S7Z0N3W2D

38

[Ipaktuyeckas padora Ne 5 o
Tteme «IIpurorosnenue pacTBopos
C onpeAenEéHHON MacCOBOM J0JIei
PacTBOPEHHOTO BELIECTBA»

https://m.edsoo.ru/LOV7UG6I6H

39

Konrponsnas padora Ne2 o reme
«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/Y3C8C9C8Z

40

Oxkcupl: cocTaB, KilaccudUKaIus,
HOMEHKJIaTypa

https://m.edsoo.ru/D1A6N2BIL



https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L

41

[lonyuenue u xumuyeckue
CBOMCTBA KMCIIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCUIOB

https://m.edsoo.ru/E3USHIWS8V

42

OcHoBaHMUsI: COCTaB,
KJaccuuKaus, HOMEHKIIaTypa

https://m.edsoo.ru/C9Z0EIN8V

43

HonyquHe U XUMHYCCKUC
CBOMCTBA OCHOBAHUI

https://m.edsoo.ru/MW5V208K1E

44

Kucnotsr: coctas, knaccuduxarms,
HOMEHKJIAaTypa

https://m.edsoo.ru/F4P2A0C3V

45

HonyquHe U XUMHNYCCKUC
CBOMCTBA KUCJIOT

https://m.edsoo.ru/B5C1L3L6M

46

47

Conu (cpenHue): HOMEHKIATYpa,
CTHOCOOBI TTOTYYCHUS, XHMHUYECKHUE
CBOIICTBa

[paktuyeckas padota Ne 6.
Pemenne skcriepuMeHTAIBHBIX
3aa4 1o TeMe «OCHOBHBIE KIIaCChI
HCOPraHUYCCKHUX COG}II/IHGHHf/i»

https://m.edsoo.ru/J4B9Q5E1X

https://m.edsoo.ru/E9QX4K8F7W

48

I'eneTnueckas CBA3b MEXKIY
KJIACCaMHU HEOPTaHUYECKUX
COoeJUHEHUN

https://m.edsoo.ru/HOU5D6A0C

49

O00011eHNE U CUCTEMATU3ALI
3HAHUU

https://m.edso0.ru/Q6GIN5L4B

50

Konrtponsnas padora Ne3 mo reme
"OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCTMHEHUMN"

https://m.edsoo.ru/W6J7L5I5P

51

[TepBbie monmbITKH KiTacCUPUKATIT
XUMHUYECKHUX d1eMeHTOB. [lonstue

https://m.edsoo.ru/R4S7TM4M9N



https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N

O IrpynIax CXOJHbIX 3JICMEHTOB

52

[Tepuonuueckuii 3aKOH U
[Iepuoanueckas cucrema
XHUMHYECKHX d1eMeHTOoB /1. M.
Menneneena

https://m.edsoo.ru/A1B9F0V6C

53

[Iepuonsl, rpynmsl, HOATPYIIIbI

https://m.edsoo.ru/W301I16R2U

54

Crpoenue atomoB. CoctaB
aTOMHBIX sifiep. M3oTorbl

https://m.edso00.ru/C90Q90773C

55

CtpoeHue 2JIeKTPOHHBIX 000JI0UEK
aTOMOB 3JIEMEHTOB
Ilepunonnueckoii cucremst 1. 1.
Menneneesa

https://m.edsoo.ru/O0F6Y5C8B

56

XapakTeprucTHKa XUMHYECKOTO
3JIEMEHTA 110 €ro MOJI0KEHHUIO B
[lepnonnueckoii cucreme /1. U.
MeHneneera

https://m.edsoo.ru/A9C319Z25W

57

3nauenue [leproanueckoro 3akoHa
TSl Pa3BUTHS HAYKH U TTPAKTUKH.
. Y. MenneneeB — y4€HbI,
MeJaror U rpaxaaHuH

https://m.edso0.ru/K3S31400V

58

PesepBHelil ypok. O6001ICHHE U
cucTEMAaTH3aIA 3HAHU /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/B9V1I4W6A

59

Konrponsnas padora Ne4 o reme
«CTtpoeHue aroma. XuMUYECKast
cBs3by» / Beepoccuiickas
poBepoyHasi paboTa

https://m.edsoo.ru/L2L4K0050



https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q

DIEeKTPOOTPULIATEIHLHOCTH ATOMOB

60 1 https://m.edso0.ru/S6R802X9B
XUMHUUYECKUX DJIEMEHTOB

61 HMonnast xumnyeckas CBI3b 1 https://m.edso0.ru/R201T6L4S
K

62 OBAICHTHAL HOILIpHAZ 1 https://m.edsoo.ru/GO9N4H4J6F
XUMHUYECKAS CBSI3b
Kosane

63 BAJICHTHAA HenoipHas 1 https://m.edsoo.ru/R5Q417S5K
XUMHUYECKAS CBS3b

64 CreneHb OKUCICHUSA 1 https://m.edso0.ru/S8U900D4B
OKHCIIUTEILHO-

65 KHCIHTEIRH 1 https://m.eds00.ru/KOW205Y 1C
BOCCTAHOBUTEJIBHBIC PEAKIIUN

66 OKHUCIINUTEIN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/M3D0OP4C9Y
Peseprubiil ypok. O6001eHue
cHUCTEMAaTH3a 7|

67 MCTEMATHSAII SHATHH TIO TeMe 1 https://m.eds00.ru/S2RASBM7N
«CTtpoeHue aroma. XuMU4YECKast
CBS3b)»
Pesepsuslil ypok. O0001IIEHHE U

68 p P ilI 1 https://m.eds00.ru/SIR1B1L6Q
cUCTEMAaTH3alis 3HAHUI

OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

9 KIIACC

Ne
n/n

Tema ypoka

KosunuyecTBo 4acoB

Bcero

KonTtpoabHbie
padoThbI

IIpakTnyeckue
padoTsbI

Jara
H3y4YeHust

JJIeKTPOHHBIE LU (PPOBbIE
o0pa3oBaTe/bHbIE pecypchl

[lepnonnueckuit 3aK0H.
[Iepunonnueckas cucrema
XAUMUYeCKuX 3yiemeHToB 1. 1.
MeHnneneera

https://m.edsoo.ru/W4Y5P2F9X

3aKOHOMEPHOCTH B U3MEHCHUH
CBOMCTB XMMUYECKHX AJIEMEHTOB
IIEPBBIX TPEX MEPUOIOB

https://m.edsoo.ru/V8K9C1C4R

Knaccuduxanus u HoMeHKIaTypa
HEOPraHMYEeCKUX BEIIECTB

https://m.eds00.ru/Q9Y1Y7Z00

By xXuMu4ecKkou CBSI3U U TUIIEI
KPUCTAJUIMYECKUX PELIETOK

https://m.edsoo.ru/R9T4R3J2H

Kontponbnas padora Nel no reme
«IToBTOpEHue u yrmyonaeHue
3HAHHU OCHOBHBIX Pa3eaoB
Kypca 8 Kiacca»

https://m.edsoo.ru/R3U4P4C6M

Knaccuukanuss XuMu4aecKux
pEaKIHii 0 Pa3INIHBIM
NpU3HAKaM

https://m.edsoo.ru/H6L106U80O

[TonsiTHE O CKOPOCTH XMMHUYECKOMN
peakiuu. [IoHATHE 0 TOMOT€HHBIX
U TE€TEPOTCHHBIX PEAKIUAX

https://m.edsoo.ru/Y8B8U8O4I

TlongaTHE 0 XUMHUYECKOM
paBHOBecuu. DakTOpHI,

https://m.edso00.ru/S5K8G2A3K



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K

BIIMSIIOIIIAE HA CKOPOCTh
XUMHYECKOW PEAaKIUU U
MOJ0KEHUE XUMUUECKOTO
paBHOBeECHS

OKHUCIIUTENBLHO-
BOCCTAHOBUTEJIHLHBIC PEAKITIT

https://m.eds00.ru/G9K901B1A

10

Teopust IIEKTPOIUTUIECKOU
nucconuannu. CUiIbHbIE U Ci1a0ble
JNEKTPOJIUTHI

https://m.edso0.ru/BOO3F108F

11

HonHble ypaBHEHHSI peakui

https://m.edsoo.ru/HIN3L8Y7G

12

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHUI B CBETE
npeacTaBiIeHU 00
AJIEKTPOJIUTUYECKON
JIMCCOITHAITNH

https://m.edso00.ru/T3G0X4B9l

13

XUMHYECKHE CBOMCTBA COJICH B
CBETE MpeJCTaBICHUI 00
AJIEKTPOJIUTUYECKON
JMCCOITHAITNH

https://m.edsoo0.ru/S1P2W30Q2V

14

[TonsaTue o runponuse cosen

https://m.edso00.ru/X904S7R5D

15

0O00011eHrUE U cUCTEMATU3 ALY
3HaHUU

https://m.edsoo.ru/B3H9Q0WON

16

[IpaxTrueckas pabora Ne 1.
«Pemenne SKCIICPUMCHTAJIBHBIX
3a1au»

https://m.edsoo.ru/Y2C9M4K4K

17

Kontponbnas padota Ne2 o teme
«DNEKTPOIUTUYECKAS
aucconuranys. XuMHYECKHe

https://m.edsoo.ru/A3E5Y 1K4F



https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F

peakiuu B pacTBOPAX»

18

OO0mras xapaKTepuCTHKA
rajJoreHoB. XUMHYECKHE
CBOIiCTBa Ha pUMeEpE XJIopa

https://m.edsoo.ru/L9Q3U270U

19

Xnoposoaopoa. ComnsHas
KHCJIOTa, XUMHWYCCKHUEC CBOﬁCTBa,
MOJIyYEHHE, IPUMEHEHUE

https://m.edsoo.ru/VOY2L8Y0S

20

[IpakTraeckas padora Ne 2 o
teme «llonmydyenue consiHOM
KHCJIOTBI, U3y4EHUE €€ CBOMCTB)»

https://m.edsoo.ru/V405C7J3Y

21

Beruncienus o ypaBHeHUAM
XUMUYECKUX PEAKLIUH, €CIIU OJUH
U3 PEareHTOB J]aH B N30bITKE

https://m.edsoo.ru/R8R0OJ1L5A

22

OO61as xapakTepuCcTHKa
anemMeHToB VIA-rpynmsl

https://m.edsoo.ru/USK5E8DOV

23

AnnorponHsie MOAU(UKALIUT
cepsl. Haxoxnenue cepsl u €€
COEMHEHUN B IPUPOJE.
XHWMHYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/P8X9L2R2Y

24

CepoBoaopoj, CTpOCHHE,
(u3nuecKre U XUMUYECKHE
CBOMCTBA

https://m.edsoo.ru/D1K1F5U6P

25

Oxkcupl cepbl. CepHast KUCIIOTA,
(u3ruecKne U XUMHYECKUE
CBOMCTBA, IPUMEHEHHE

https://m.edsoo.ru/K2C0D1Y5W

26

XHUMUUECKUE PEAKIHH, JIeKAIINEC
B OCHOBE IIPOMBIIIICHHOTO
croco0a MOoTydeHHs CEpHOI

https://m.edsoo.ru/V6V8J2S2H



https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H

KUCTIOTBhL. XUMUYECKOE
3arpsA3HEHUE OKPYXKAIOLIEH Cpeabl
COEIMHEHUSIMU CEPBI

27

Brrunciaenue maccoBoii 10iIu
BBIXO/Ia TIPOJYKTA PEAKIIUN

https://m.edsoo.ru/TSH5M5C6Q

28

OOmras xapaKTepuCTHKA
aneMeHTOB VA-rpynnsl. A30T,
pacnpocTpaHeHue B IpUpoJe,
¢u3nyecKre U XuMHYECKUe
CBOICTBa

https://m.edso0.ru/J9X6K5E5P

29

AmMHaK, ero GU3NYecKue u
XHUMHYECKHUE CBOMCTBA,
HOJy4YEeHUE U IPUMEHEHHE

https://m.edsoo.ru/A2J3E515U

30

[Ipaktuueckas padora Ne 3 o
teme «Ilomyyenne ammuaka,
W3yUYEHHE €TI0 CBOMCTB)

https://m.edsoo.ru/H8A8A5G8V

31

A30THas KucnoTa, e€ pusnueckue
U XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/A4S5F4AUOM

32

Hcnons3oBanne HUTPATOB U
COJIE aMMOHMS B KAUECTBE
MUHEPATBHBIX YIO0OPECHHIA.
XHUMHUECKOE 3arpsA3HEHNE
OKpY>KaroIleu cpeabl
COEIMHEHUSIMH a30Ta

https://m.edso0.ru/G7Y40Q1J6P

33

®ochop. Oxeun dochopa (V) u
(dhocdopHas kucnora, Gu3nIecKue
Y XUMHUYECKUE CBOICTBA,
MOJTyYeHHE

https://m.edso0.ru/Q5B0G1N3R



https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R

34

HcnonwszoBanue pocdaTos B
Ka4eCTBE MHUHEPAIbHBIX
ynoOpeHuit. 3arps3HeHue
npUpOIHOIH cpeanl hocharamu

https://m.edsoo.ru/M4G5H1P30

35

VYraepon, pacipocTpaHEeHUE B
npupoje, pusnueckue u
XUMUYECKHUE CBOWCTBA

https://m.edsoo.ru/A9C8F1A41

36

Oxcunsl yriaepoaa, ux
(u3nYecKre U XUMHUECKUE
CBOMCTBA. DKOJIOTMYECKHE
pOOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yriepona (1V)

https://m.edsoo.ru/P6U7M4K9T

37

YronpHas KHCI0Ta U €€ COIn

https://m.eds00.ru/T50O1S0F1T

38

[Ipaktrueckas padota Ne 4 o
teme "[lomyueHue yriekucioro
ra3za. KauecrBeHHas peakuus Ha
KapOoHaT-MoH"

https://m.edsoo.ru/P6WOW6A4C

39

[lepBoHayanbHbIE MOHATUS 00
OpraHWYECKHX BEIIECTBAX KaK O
COEJIMHEHUSX yriepoaa

https://m.edsoo.ru/G506H6X1E

40

erMHI/Iﬁ H €T0 COCOAMHCHUA

https://m.edso00.ru/S2F3Z4G3N

41

[IpakTtuueckas padora Ne 5.
Pemenue skciepuMeHTaIbHBIX
3a7a4 no teme «Baxueiine
HEMETaJIJIbl 1 UX COCANHCHUA»

https://m.edsoo.ru/Y8B8R2E1J

42

Kontponbnas padota Ne3 mo teme
«BaxHeinme HeMeTauIbl U UX
COCTMHEHUS

https://m.edsoo.ru/K1E4W5F5D



https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D

OO61mas xapakTepuCcTHKa
XUMHUYECKUX JICMEHTOB —
MeTayuI0B. MeTajuindeckas CBs3b

43 https://m.eds00.ru/Q5M8X3Z6L
1 MeTaJJIMYeCKast
KpUCTaJUTMYECKas pelIéTKa.
®dusnyecKne CBOMCTBA METAJIOB
XuMHYEeCKHe CBONCTBA METAJLJIOB.
44 DIEKTPOXUMHUYECKUHN P https://m.edsoo.ru/M7GOF6W6K
HaANPSOKEHUH METaIIOB
OO6mme crocoObl MOTydeHUs
MeTajoB. CriaBel. BeraucieHus
45 110 YPaBHEHHUSM XUMHUYECKUX https://m.edsoo.ru/F9S7U4G5C
peaxiui, ecu OJJUH U3 PeareHToB
COJIEPKUT IPUMECH
46 [TonaTHE O KOPPO3UU METAIIIIOB https://m.edsoo0.ru/U4T6B8L6C
a7 II{eno4yHbIe METaJIJIbI https://m.edsoo.ru/ESNOF6H7A
48 OKCHBL H THAPOKCHAB! HATPHS I https://m.edso0.ru/Q5F4A870U
KaJust
49 LlenotHo3eMEIIEHEIC METAILIE — https://m.eds00.r/RIGAH2L5S
KaJbIUI 1 MarHUi
50 Baxueline coeTuHEHUS KATBIUI https://m.edsoo.ru/B5B6SO0F6R
51 Obobmerue 1 CHCTEMATH3ALHS https://m.eds00.ru/Z8S2E1Y6W
3HAHUH
52 HKEcTroCTs BOREI 1 CTIOCOOE €8 https://m.edsoo.ru/U4F1V1P9K
yCTpaHEHUS
[Ipaktuueckas padora Ne 6 o
53 TeMme "JKECTKOCTH BOABI U METOIBI https://m.edsoo.ru/T6EQU213W

e€ yctpaneHus"



https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W

54

AJFOMUHAT

https://m.edso0.ru/02U1T4S00

55

AmdoTepHbIe CBOWCTBA OKCUA U
THJIPOKCUA

https://m.edsoo.ru/T7Z619U3S

56

Keneso

https://m.edsoo.ru/I2ROK4COE

57

OKcuapl, THIPOKCUIIBI B COTTH
xenesa (I) u xenesa (1)

https://m.edsoo.ru/U2B913V00Q

58

0O00011eHrUE U CUCTEMATU3ALMS
3HAHUU

https://m.edsoo.ru/MWV6NOH8L 7 X

59

[Ipaktuueckas padorta Ne 7.
Pemienne skcnepruMeHTaIBHBIX
3aJa4 0o TeMme «BaxHeiimue
METaJIJIbl M UX COCIMHCHUSY

https://m.edsoo.ru/J1IM4T7L4X

60

Brrunciienus o ypaBHEHHUSIM
XUMUYECKHUX PEaKIIUid, €CITU OJTUH
U3 PEareHTOB JIaH B U30BITKE WIIH
COJICPKUT pUMecH. Beruncnenus
MacCOBOM J0JIM BbIXOJa MPOIYKTA
peakuu

https://m.edsoo.ru/F2G001Y0OK

61

O0001EeHHUE U CUCTEMATU3ALMS
3HAHUH

https://m.edsoo.ru/W9FSE9L5N

62

Kontponbnas padota Ne4 o Teme
«BaxHeunme MeTaJlIbl U UX
COCTMHEHUS

https://m.edsoo.ru/FIEQOK9H7N

63

BemectBa u matepuaisl B
IIOBCEIHEBHOM JKU3HM YEJIOBEKA

https://m.edsoo.ru/T4P9U7D4B

64

XHUMHUYECKOE 3arpsi3HEHUE
OKpYKarolleu cpebl

https://m.edso0.ru/COU700M3X

65

Ponp xumuu B pereHun

https://m.edso0.ru/K9X9A8TOM



https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
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IHPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbLHON MIPOI'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'0 00111€er0 00pa30BaHUs

1

ITo Teme: «HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITIOHATHUA»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX IOHATHHA: aToM,
MOJIEKYJIa, XHUMHUYECKUH DJIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE
BEUIECTBO, CMeCh (OIHOpPOIHAas W HEOJAHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJsipHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J0Js XUMHYECKOIO
AJIEMEHTa B COCAWHEHUH, MOJISIPHBIM 00BEM, XUMHUYECKas pEaKius,
KIacCHpUKAIMS  PEaKIUi:  pEeaKuud  COCAWHEHUs,  PEaKIuu
pa3loKEHUs, pEeaKkUMHU 3aMELICHUs, peakuuu oOMeHa, DBK30- U
SHJIOTEPMHUYECKUE PEAKINH, TEIUIOBOH 3(ddekt peakuuu, pactBop,

MaccoBasl 10JIs1 BELECTBA (MPOLIEHTHAs! KOHIIEHTpAI|sl) B pacTBOPE

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUUA U

MMPUMCHSATDH 3TU IIOHATHSA ITPU OIMMMCAHUHN BCUICCTB U UX HpeBpaIJ_ICHI/Iﬁ

1.3

HCIOJIB30BATh XHUMUYCCKYIO CHUMBOJIMKY IJII COCTABJICHUA (1)OpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHI/Iﬁ

1.4

PaCKpbIBaTb CMBICJI 3aKOHOB COXpaHCHHA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPpHOro Y4Y€HHA, 3aKOHa

ABoraapo

1.5

OmnpeacsiTh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOMHCHUAX

1.6

KJIaccu(pUIUpoOBaTh XMUMHUYECKHE peakiuu (M0 YUCIy M COCTaBy

YUYaCTBYIOIIMX B PEaKIMH BEUIECTB, 110 TEIIOBOMY 3(h(deKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIPHYHO U MOJIIPHYIO MACChL

BEILIECTB




1.8

BBIUMCIISITH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIeMeHTa 1o (opmyie

COCJTMHEHMH,

1.9

BBIYUCIIATH MAaCCOBYIO JTOJIIO BCIICCTBA B PaCTBOPC

1.10

MNPUMCHATH €CCTCCTBCHHOHAYYHBIC MCTOABI IMO3HAHUSA — Ha6J'IIOI[eHI/IC,
HU3MCPCHUC, MOZACIIMPOBAHUC, SKCIICPUMCHT (pCaHBHHﬁ n

MBICIICHHBIN )

ITo Teme: «BakHelimmue npeaACTaBUTCIIM HCOPraHUMICCKUX BCIICCTB»

2.1

pacKpbsIiBaTb CMBICII OCHOBHBIX XHMHUYCCKHX TIOHATHH: OKCHJI,

KHUCJI0Ta, OCHOBaHUEC, COJIb

2.2

Oonpeac/siTb NMPHUHAMJIC)KHOCThL BCHICCTB K OHpGI{GHéHHOMy KJIaCCy

coeMHEeHuH 1o (popmynam

2.3

K.HaCCI/I(bI/IL[I/IpOBaTB HCOPTraHNYCCKUC BCUICCTBA
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XapaKkTepu30oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOICTBa
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEpPXkAas OMHCAHHE MNpPUMEpPaMHU

MOJICKYJISIPHBIX ypaBHeHHfI COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKHI/Iﬁ

2.5

2.6

IMPOIrHO3UPOBATH CBOMCTBaA B€IICCTB B 3aBUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBa, BO3MOXHOCTH IIPOTCKAHHA XHMHUYCCKHX

npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

CIEI0BAaTh NpaBWJaM MOJIb30BAHUS XUMHUYECKOM TMOCYIOH H
1abopaTopHBEIM 00OpYIOBAaHUEM, a TaKKe IMpaBWIaM OOpAIICHHS C
BEUIECTBAMM B COOTBETCTBUM C HWHCTPYKIHSAMH I10 BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUUYECKUX OIBITOB IO MOJYYCHUIO M COOUpPAHUIO
ra3oo0pa3HbIX BELIECTB (BOAOpOJAa M KUCIOPOJA), MPUTOTOBIICHUIO
pacTBOpPOB C OIPEACIEHHOM MAacCOBOM JOJEH pacTBOPEHHOIO
BEILIECTBA, MNIAHUPOBATh U MPOBOAUTH XUMUYECKHE IKCIIEPUMEHTHI 1O
pPacCIO3HABaHUIO pACTBOPOB ILEJIOYEH M KUCIOT C IIOMOIIBIO

WHIUKATOPOB (J1akmyc, (heHoIdTaIeuH, METUIIOPAHXK U IPYTHe)

2.7

MPOBOAMUTD PACUETHI [0 YPABHEHUIO XUMUYECKOM peakuu

IIo Teme: «llepuoguuecknii 3akoH u Ilepmonmueckas cucrema
xumuyeckux siemeHtoB JI. M. MengeneeBa. CTpoeHue aToMoOB.

Xumudeckas cBiI3b. OKUCIHTEILHO-BOCCTAHOBUTEIILHEIC peakurumn»

3.1

PacCKpbIBaATh CMBICII OCHOBHBIX XHUMHWYCCKHX MOHSATHH: AApO aTroma,
3J'IeKTp0HHBII71 cloit aToMa, aToMHasd 0p6HTaHB, paanyc aroma,

XUMHUUYCCKasl CBiA3b, IMOJIpHAd MW HCEIIOJAPHAA KOBAJICHTHAsA CBA3b,




SJICKTPOOTPULIATCIIBHOCTG, HWOHHAasA CBA3b, HOH, KAaTHOH, aHWOH,

CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTB XUMHWYCCKUEC 3JICMCHTHI

3.3

OINHKCHIBATh M XapaKTepHu3oBaTh TabnuuHyto ¢opmy llepuonnueckoit
CHUCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3lW4aTh MOHATHS «TJIaBHAs
noarpynna (Arpynma)» u «mobOounas noxrpynmna (brpymma)y,

«MaJible» U «OOJIbIIIHEY MIEPUOabL

3.4

packpeiBaTh cMbica Ilepumoanueckoro 3akona JI.M. Menpaeneena:
JEMOHCTPUPOBATH MOHUMAHKUE TEPUOANYECKOIN 3aBUCIMOCTH CBONCTB
XUMHUYCCKHUX DJJIEMCHTOB OT UX IIOJIOXCHHSA B HepHO}IH‘IGCKOﬁ

CUCTEMC

3.5

COOTHOCHTH  00O3HAUeHHUs, KOTOphIE HWMEIOTCSI B  Talnmie
«Ileppuoguyeckas  cucreMa  XUMUYECKHX  dieMeHtoB  JI.M.
MenneneeBay C 4HCIOBBIMU XapaKTEPUCTUKAMM CTPOEHHS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB W 3apsan sjupa, oOIlee YuCiIo

9JICKTPOHOB U paCHPCACIICHUC UX IO 3JICKTPOHHBIM CHOHM)

3.6

OMpeaCITh CTCIICHb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHHX

COCOIMHCHUAX

3.7

OTPENeTsATh BUJ XUMHYECKOW CBsi3M (KOBaJeHTHAs W HWOHHAs) B

HEOPTaHNYCCKUX COCANHCHUAX

9 KJIACC

Kon
MpoBePsSIeMOTr0
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

ITo Teme: «BGH_IGCTBO U XUMHUYCCKaA pCaKus»

1.1

pacKkpbiBaTh CMBICT OCHOBHBIX XHUMHUYECKHX TIOHSATHI: pPacTBOD,
QJIEKTPOJIUTBI, HEAJICKTPOJIUTHI, DJICKTPOJIMTHYECKAST HCCOIHAIINS,
peaKkIMi MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOE PaBHOBECHE,
obpatrumble u HEoOpaTUMBbIE peaKkIuu,
OKHUCJIUTCIIBPHOBOCCTAHOBHUTCIIHHBIC pC€aKkuunu, OKHUCJIINTCJIb,
BOCCTAHOBUTENIb, OKHCICHHE H BOCCTAHOBIICHHE, aJUIOTPOIINS,
an)OTepHOCTL, XUMHNYCCKass CBA3b (KOBaHeHTHaﬂ, HOHHAas,

MeTaJIJII/I‘-IGCKaSI), KpucTallin4ccKas peméTKa, CIUIaBbl, CKOPOCTb




1.2

XUMUYECKON PeaKInH

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MIOHATHHA H

MMPUMCHSATDH OTU IMOHATHA ITPU OMMUMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/If/'I

1.3

COCTaBJIATh YPAaBHEHUS HIIEKTPOJIUTUYECKON AUCCOLMALUU KHUCIIOT,
LICJIOYEH U COJIEM, IOJIHBIE M COKPAILEHHBIC YPABHEHUS DPEaKLUU

MOHHOI'0 0OMeHa

1.4

pacKpbiBaTb CYHMIHOCTb OKHUCIIUTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKI_II/Iﬁ

MOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OajlaHCca ATUX PeaKIHid

1.5

IIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMHUYECKON pEaKIIUU

Ilo temam: «Hemeraiuibl U uUX coeauHeHUS» U «MeTalipl U HUX

COEIUHEHUS

2.1

XapaKkTepu30BaTh (OMUCHIBATE) OOIINE U CIICHU(PHUECKUE XUMUUECKUE
CBOMCTBA IIPOCTBIX U CJIOKHBIX BELIECTB, IOATBEpXkAAasi OINHUCAHUE
IIpUMEpPaMu MOJIEKYJIAPHBIX U MOHHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX

XUMHUUYCCKUX peaKI_[I/Iﬁ

2.2

COCTaBJIAATh YPAaBHCHUSA peaKHHP’I, MNOATBCPIKAAOIHNX CYHICCTBOBAHNC

IeHETUYECKOM CBA3U MCXKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

IMPOTrHO3NPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTHU OT UX CTPOCHMHA,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUYCCKHX HpCBpaHIGHI/II\/JI B Pa3JIMYHBIX

YCIIOBHSIX
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CIeI0BaTh NpaBWJaM MOJIb30BAHUS XUMHUYECKOM TMOCYyIOH H
1abopaTopHBEIM 00OpYIOBAaHUEM, a TaKKe IMpaBWIaM OOpaICHHS C
BEIIECTBAMH B COOTBETCTBUU C HUHCTPYKIUSMHU 110 BBIIOJIHEHHUIO
1a00paTOPHBIX XMUMHUYECKHUX OMBITOB IO MOJTYYCHHIO U COOUPAHUIO

ra3o00pa3HbIX BEIIECTB (aAMMHaKa U YIIIEKUCIIOro ra3a)

2.5

NPOBOJUTHh PEAKIMH, TOJATBEPKIAIONINE KAaYeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACIO3HABATH OINBITHBIM MYTEM XIJIOPHU]I-,
Opomun, womua, kapOonat, Qocdar, cunmkar, cymnbdar,
TUAPOKCUIUOHBI, KaTUOHBI aMMOHHA, HOHbI H3YYCHHBIX MCTAJIJIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PaCTBOpPaX HEOPTaHUYECKUX BELIECTB

ITo Teme: «XHUMHS U OKpYXKaroLas cpeaar

3.1

pacKpbIBaTh CMBICII  OCHOBHBIX xumuyeckux noHstui: [IJIK

BCILICCTBA; KOPPO3Ud MCTAJIJIOB

3.2

MNPUMCHATL OCHOBHBIC OIICpallun MBICIIUTEIIBHON JIEATEILHOCTH —




aHaTu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMaTHU3AIHIO,
BBIABIICHHUC HpI/I‘II/IHHO-CHGI[CTBeHHI)IX CBSISGI\/JI — JIA I/IBY'-ICHI/ISI
CBOI\/'ICTB BCHICCTB U XUMHUYCCKHUX peaKHI/II\/JI; CCTGCTBGHHOHay‘-IHI)IG
METOJIbI TIO3HAHUS — HAONIOJICHUe, W3MEpPEHUE, MOJICITUPOBAHUE,

AKCIIEPUMEHT (peaJIbHbIN U MBICIICHHBIN )




HPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMbIii 3J1eMEHT COAEPKAHUS

1

HepBOHaqaanHe XUMHNYCCKUC ITOHATHA

11

[Ipenmer xumun. Poib XMMHM B KU3HM 4YelOBeKa. XUMHA B CUCTEME Hayk.
Tena u BemecTBa. PU3MYECKUE CBOMCTBA BEMIECTB. ArpEraTHOe COCTOSIHUE

BC€IICCTB

1.2

Ilonsarue o METOJaxX IMO3HaHWA B XUMHH. Yucteie BCIICCTBA U CMCCH. CnocoObl

pas3aeneHus cMecen

1.3

ATOMBI H MOJICKYIJIBI. Xumuueckue d3aeMeHThl. CHMBOJIBI  XMMHYECKHX

OJICMCHTOB. HpOCTLIe " CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’ICKYJ’IHPHOG YUYCHHUC

1.4

1.5

Xumudeckas (bopMyJIa. BanenTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOAHCTBA CoCTaBa BCIIICCTB. OTtHOCHUTENIBHAS aTOMHasAa Mmacca.
OTtHOCHUTENIbHAS MOJICKYJIsApHasda Macca. Maccosas J0JIA XUMHUYECKOI'o 3JIEMCHTA

B COCAUMHCHUU
KomnuectBo BemectBa. Moisib. MossipHas Macca. B3auMOCBSI3b KOJIMYECTBA,

MacChl W 4YHCIAa CTPYKTYPHBIX €IWHUI] BemecTtBa. Pacu€tel mo dopmynam

XUMHYECKUX COEIUHCHUN

1.6

dusznueckue U XUMUYECKHUE ABJICHMSA. XUMUYECKAs Peakuus U €€ IMPU3HAKHU.
3aKOH COXpaHEHHs Macchl BelleCcTB. XUMHUdeckue ypaBHeHus. Knaccupukanus

XUMHUYCCKHUX peaKI_[I/Iﬁ (COeI[I/IHeHI/Iﬂ, PAa3JIOKCHUS, 3aMCIICHUA, O6MeHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOU MOCYI0H, C MpaBiIaMu
paboTel B Jabopatopuu u TpuéMamMu  oOpamieHus ¢ J1abopaTOpPHBIM
obopynoBaHHEeM, H3yYe€HHWE W ONUCAaHHWE (PU3MUECKHMX CBOWCTB OOpa3lioB
HEOPraHUYECKUX BEIIeCTB, HaOMoAcHUEe (u3MvecKux (TUTaBJICHHE BOCKa,
TasHUE JIbJIa, PACTUPAHHUE caxapa B CTYIKE, KHIICHUE W KOHJICHCAIUS BOJBI) H
XUMHYECKHX  (TOpeHHWe  CBEYM, MPOKAIMBAHWE MEIHOW  TPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KHCIIOTOM) SIBJICHUH, HAOJIIOJEHHEC MW OIMCaHUe
NPU3HAKOB TPOTEKAaHUS XUMHUYECKHX peaknuid (pas3okeHHe caxapa,
B3aMIMOJICHICTBHE CEPHOW KHUCJIOTBI C XJIOPHIOM Oapusi, pa3IOoKECHHE
ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICUCTBHUE Kelle3a C PaCTBOPOM

conmu menu(ll), m3yuenue cnocoO6oB pazaeneHus: cMeceit (C MOMOIIbI0 MarHUTa,




¢unbTpOBaHNE, BbIMApUBAaHUE, TUCTHWIUISALUSA, XpoMmMaTorpadus), MpoBeAeHUE
OYHMCTKH MTOBAPEHHOM COJIM, HAOIOICHUE U OMTUCAHNE PE3YJIbTATOB IPOBEICHUS
OIbITA, WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHMs MAacChl, CO3JaHHE Mojelei

MOJIEKYI (IIIapOCTEPIKHEBBIX )

Bakneiilne npeacTaBUTeId HEOPraHUYECKUX BELIECTB

2.1

Boznyx — cmech razos. CocraB Bozayxa. Kucinopox — anemeHT u mpocrtoe
BemiecTBo. HaxoxaeHue kuciopoja B mpupoje, Gpusnueckrue U XUMHYECKUe
cBoiictBa (peakuuu ropenus). Oxcunsl. Ilpumenenue kuciopona. CrocoObi
NOJy4eHUs] KHUCJIopoAa B JabopaTopud M NPOMBINUIEHHOCTH. KpyroBopoT

Kucioposa B mpupojie. O30H — aIoTporHas MoauduKaius KUcIopoaa

2.2

TemnnoBoii 3¢ HEeKT XMMUYECKON peakiiny, TePMOXUMUYECKHAE YPaBHEHUS, IK30-
Y DHAOTEPMUUYECKHUE PEAKIIMU. TOIUIMBO: YIOib U METaH. 3arpsi3HCHUE BO3/yXa,

yCUJICHHE TTapHUKOBOTO 3((ekra, pa3pylieHne 030HOBOTO CIOs

2.3

Bonopon — snemeHnT u mpoctoe BemecTBo. HaxoxxneHnue Bomopoaa B IPHUPOJE,
¢u3nyeckue W XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI TOJIyYEHHS.

Kucnors!l 1 conu
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MonsipHbiii 00BEM Ta30B. Pac4€Thl MO0 XUMUYECKUM ypaBHEHUSM

2.5

®dusznyeckue CcBoMcTBAa BOJbl. Boma kak pacTBopuTeiab.  PacTBOpBI.
Haceimmennsie M HEHACHIIIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast nmons BemecTBa B pacTBope. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Poib pacTBOpOB B Mpupozie M B KU3HU 4YeloBeka. Kpyroropot
BOABl B TPUPOJAE. 3arps3HEHUE TMPUPOAHBIX BOJ. OXpaHa © OYHCTKA

MIPUPOIHBIX BOJ

2.6

Knaccudukanuss nHeopranmueckux coeauneHuid. Oxcuapl. Kimaccuduxamms
OKCHJIOB: cojeoOpa3yromue (OCHOBHBIC, KHUCJIOTHBIE, aM{QOTepHblEe) U
HeconeoOpasyromue. Homenkmarypa okcugoB. Du3ndeckue W XUMUYECKUE

CBOIMCTBA OKCHJIOB. HonyquHe OKCHJIOB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUil: MIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHnknatrypa ocHoBaHWi. PU3NYECKHE U XUMUYECKHE CBOWMCTBA

ocHoBaHui. [ToryueHue ocHOBaHUM

2.8

Kucnorsl. Knaccudukauus xucnor. Homenknatypa kucior. ®duznyeckue u
XUMUYECKHE CBOMCTBAa KHCHIOT. Pan axtuBHocTn MetaymmoB H.H. bekerosa.

[lonyyenue kucnor

2.9

Comu. Homenknarypa cosnei. @U3NYECKHE M XUMHUYECKHUE CBOWCTBA COJIEH.

[lony4yenue coie




2.10

2.11

I'enernueckas cBI3b MCXKAY KilaCCaMHU HEOPTraHNUYCCKUX CO@)II/IHeHI/Iﬁ

XUMUYECKUN  AKCIIEPUMEHT: KAYECTBEHHOE  OIPEICICHUE  COACPKAHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHMe, paclo3HaBaHHE U H3yueHHE
CBOWCTB KHCIJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM H
YCIIOBUSI BO3HUKHOBEHUS U MPEKpAIlleHUs: TOpeHusl (IoKapa), 03HAKOMIICHHUE C
o0Opa3liaMu OKCHJOB M ONHCAaHHE HUX CBOMCTB, NOJy4yeHHE, coOMpaHue,
pacmo3HaBaHUE M HM3y4YCHHE CBOWCTB BOAOpoJa (TOpeHHeE), B3aUMOJICHCTBUE
Bogopoaa ¢ okcuaom menu(ll) (BO3MOXKHO HCITOIB30BaHUE BUICOMATEPHATIOB),
HaOmoieHue 00pa3loB BEHIECTB KOJMYECTBOM | MOJb, HCCIEOBaHHE
0COOEHHOCTEHl pacTBOPEHMS BEIIECTB C PA3IMYHOM PpPacTBOPUMOCTHIO,
PUTOTOBJICHHE PACTBOPOB C OMpeeIEHHON MaccoBOil JoJiel pacTBOPEHHOTO
BEIIECTBa, B3aUMOJCHCTBHE BOJBI C MeTaylaMd (HaTpUeM M KaJbIHEM)
(BO3MOXXHO WICIIOJIb30BAHHE BHJIEOMATEPUANIOB), ONpEICICHHE pPacTBOPOB
KHACJIOT W IIeJIoYedl C TOMOMIBI0 HHIMKATOPOB, HCCIEIOBaHHE OOpa3IoB
HEOPTaHMYECKUX BEIIECTB pPA3JUYHBIX KIACCOB, HAOIIOJACHHE W3MCHCHHUS
OKpPAacKH WHJIUKATOPOB B pacTBOpax KHCIOT U INEJIOYeH, HW3y4YCHHE
B3aumojeiictBust okcuga meau(ll) ¢ pactBopom cepHOW KHUCIOTBI, KUCIOT C
MeTaJlJIaMU, peakInii HeUTpalu3aluu, NoaTydeHne HepacTBOPUMBIX OCHOBAHHIA,
BBITECHEHHE OJHOTO0 MeTallla JAPYyrdM W3 pacTBopa COJIM, pelIeHue
9KCIIEPUMEHTANIBHBIX 33/au MO0 TeMme «BakHeline KIacCchl HEOPraHMYECKUX

COeIMHEHUI

[Tepunonnueckuii 3akon u [leproanueckast CuCTEMa XUMHUYECKUX DJIEMEHTOB
.. MenneneeBa. CTpoeHue aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIILHBIC PCAKIINN

3.1

[lepBble MOMBITKM KIacCH(PHUKAIMKA XUMHUYECKUX dieMeHTOB. [loHatne o
Ipynmnax CXOJHBIX AJIEMEHTOB (ILEJIOYHBbIE U LIEJIOYHO3EMEIbHbIE METaJlIbI,
rajloTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yoT amdoTepHbIe

OKCHUABI U TUAPOKCHUABI

3.2

[lepuonnueckuii 3akoH. llepuonnueckas cucremMa XuMHIECKUX deMeHTOB J[. 1.
MeHnpeneena. Kopotkonepuoanas H JUIMHHOTIEpUOAHAS (hopMbI
Ilepuonuueckoit cucrembl xuMuueckux osieMeHtoB J[.M. Mengaeneena.
[lepuonbl u rpynnbl. PU3MUECKUI CMBICI HOPAIKOBOIO HOMEpPA, HOMEpPOB

Iepruoaa v IrpyIirbl 3JIEMCHTA

3.3

Ctpoenue atomoB. CoctaB aTOMHBIX sifep. M3otonbl. Dnexktponsl. CtpoeHue

JNEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XHWMHUYECKHUX DJIEMEHTOB




ITepuonnueckoit cucremnl .M. MenaeneeBa. XapakTepuUCTUKAa XUMHUYECKOTO

3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoanueckoii cucreme .M. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUs pajauyca aToMOB XHMMMUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETaJUIMYECKUX CBOWCTB IIO TIpyHIlaM M IMEPHOLAM.
3nauenue Ilepumoauueckoro 3akoHa u Ilepuoauueckoil CUCTEMBI XMMUYECKUX
3JIEMEHTOB JUIsl pa3sBUTHUA Hayku W npaktuku. .M. MenneneeB — y4€HbI U

TpaXxJaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (monsipHass M HEMOJSpHAas) CBA3b.

BHCKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHX 3JIeMEHTOB. MloHHas CBA3b

3.6

Crenenb okuciacHUA. OKHCIMTEIHEHOBOCCTAHOBUTCIBLHBIC pC€aKiunu. Hpoueccr)l

OKHCJICHMS M BOCCTaHOBICHMUA. OKHCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUECKUI OSKCIIEPUMEHT: H3Y4YeHHE OO0paslloB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJECUCTBUE THUIAPOKCHIA IMHKA C pacTBOpaMu KHUCIOT M
11eJI0YEH, MPOBEJCHUE OIBITOB, WUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIIBHO-

BOCCTaHOBUTEJIBHBIX peaKLuil (TOpEHUE, pEAKLIUU PA3JI0KEHHSI, COEIUHEHNS)

9 KIIACC

Kon

HpOBepHeMLIﬁ 3JIEMEHT COACPKAaHUA

BentecTBo 1 xummuueckas pcakuusi. HOBTOpeHI/Ie

1.1

ITepuonnueckuii 3akoH. [lepuoguyeckas cucteMa XUMU4YeCKuX 3nemMeHToB J[. M.
MenpeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XHMHYECKHX DJJIEMEHTOB TIE€PBBIX TPEX MEPHOMAOB, KM, KaJblUHUs U UX
COCIMHEHUN B COOTBETCTBUU C IMOJOKEHUEM 3JIEMEHTOB B llepuoanueckoi

CUCTEMC U CTPOCHHUEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHMJbl XMMHMYECKOH CBA3M. THUNBI KpUCTAIIMYECKUX
PEWETOK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
¥ BUJa XUMUUYECKo# cBsi3u. Knaccudukanus u HOMEHKIATypa HEOPraHUIECKIX
BEIIECTB (MEXAyHApOAHAs W TpUBHAJIbHAs). XMMUYECKHE CBOWCTBA BEIIECTB,
OTHOCAIIMXCA K  PA3IUYHBIM  KJAcCaM  HEOPraHWYECKUX COEIMHEHWH,

TCHCTUYCCKAA CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUYECKUX peakiid M0 pa3InYHbIM MpU3HaKaM (10 YUCTy U
COCTaBy Yy4YacTBYIOLIMX B pEakLUUH BEIECTB, MO TeIIOBOMY 3(ddekry, o

H3MCHCHHIO CTEICHEH OKMCICHUS XMMHYECKHX 9JICMCHTOB, IIO0 06paTI/IMOCTI/I,




[0 YYacTHUIO KaTanuzaropa). OK30- U DJHJOTEPMHUYECKHE peakluH,

TCPMOXUMHNYCCKUEC YPABHCHUA. Ilonsrue o CKOpPOCTH XHUMHYCCKOMN p€aKkuuu

14

[onsitTne 00 OOpaTHUMBIX M HEOOPATHMBIX XUMHUECKUX peakuusx. [lonsrtue o
TOMOTI'E€HHBIX U I€TEPOreHHbIX peakuusax. [IoHsaTHe 0 XMMUYECKOM PaBHOBECHH.
@DakTopsl, BIMAKOIME HAa CKOPOCTb XMMHUYECKOM pPEaKUMM M IIOJIOKEHHUE

XUMHUYCCKOI'0 paBHOBCCHUA

1.5

OKUCIIUTEIIFHO-BOCCTAHOBUTEIBLHEIC pPCaKIunu, BHGKTpOHHLIﬁ OamaHc
OKHCJIMTEILHO-BOCCTAHOBUTEIIHLHOM pCaKIuu. CocraBiieHue ypaBHCHI/Iﬁ
OKHCIIHUTECIBHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ C HCIOJIB30BAHHUEM METOJa

3JIEKTPOHHOTO OanaHca

1.6

Teopusi 2JIEKTPOJIUTUYECKON JAUCCOLUUALMHU. DIJIEKTPOJIHUTHI U HEJICKTPOJIUTHI.
Karuonsl, annonsl. MexaHu3M IUCCOLMALMU BELIECTB C Pa3IMYHBIMU BUJAMU
xuMu4deckor cBs3u. Crenenp nuccouuaryu. CUIbHBIE U cla0ble AJIEKTPOJIUTHL
Peaknun moHHOrO OOMEHA. YCIOBHS MPOTEKAHHS pPEaKIUd MOHHOTO OOMEHa,
IIOJIHBIE U COKpAIlEHHBbIE HOHHbIE YpaBHEHMs peakuuidl. CBOHCTBa KHUCIOT,
OCHOBAaHMH W COJIEH B CBeTe TPEACTABICHUNA 00 SICKTPOTUTHYECKON

JAuCCoualu. KauecTBeHHEIC pcaKknuu Ha HOHBI. Ilonsarue o TUAPOJIN3C coleit

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIGHHE C MOJEISIMH KPUCTATMUECKHX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTaioB (rpadura u
ajMasa), CJIOXHBIX BEIIeCTB (XJIOpuAa HATpus); MCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peakuud OT BO3ACHUCTBUSA pa3IUYHbIX (DAKTOPOB;
UCCJIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAcTBOPOB  BELIECTB,  Ipoliecca
JUCCOLIMALMM  KHUCJIOT, IIeno4ed M cojedl  (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMAaTEpPHAJIOB); TMPOBEACHHE ONBITOB, WJUIIOCTPUPYIOLUIUMX IPU3HAKU
NPOTEKAHUs peaKkii MOHHOTO oOMeHa (00pa3oBaHUe OCajKa, BBIJCICHUE Ta3a,
o0pa3oBaHUE BOJIbI); ONBITOB, WJUTFOCTPUPYIOUINX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakuuil (TOpeHHe, PEeaKIUHU pa3IoKEHUs, COCTUHEHMUS);
pacno3HaBaHUE HEOPIaHUYECKUX BELIECTB C TOMOLIbIO KaU€CTBEHHBIX pEaKLUi

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramns! n ux COCIUMHCHUA

2.1

OO6mias  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIC CTeTIeHN okucieHuss. CTpoeHrne n (U3NIEeCKHe CBOMCTBA MPOCTHIX
BEIISCTB — TaJOreHOoB. XWMHYECKHE CBOHCTBA Ha TpUMEpe XJopa
(B3amMozeiicTBUE C MeTaIaMH, HeMETaIaMH, MIeJo4amu). XIIOPOBOJOPOI.

ConstHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOJIy4eHUE, TpuMeHeHue. JleiicTBue




XJ0pa W XJIOPOBOAOPOAA HA OPraHU3M ueloBeKa. BakHenmme XJIOpuasl U UX

HaxO0XJEHUE B MPUPOJIE

2.2

OOmas xapakrtepuctuka 31eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapaKTepHbIE CTeNeHN oKucieHus. CTpoeHue u (pusnyeckue CBOWCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPONHBIC MOJU(PHUKAIMU
KHCIOpoJia U cepbl. XUMHUECKHE CBOMCTBa cepbl. CepoBOIOpOA, CTPOEHHUE,
¢usnyeckue M XuMHUecKue cBoicTBa. OKCHIBI Cepbl Kak MpPeICTaBUTENN
KHUCTIOTHBIX OKcHaoB. CepHas KUCIOTa, (pU3MUECKHe U XMMHUYECKHE CBOICTBa
(o0mume kak MpeacTaBUTENs Kiacca KUCIOT U crenuduieckue). XuMUIecKue
peakuuu, Jexanue B OCHOBE MPOMBIIUIEHHOTO croco0a MOMy4eHHs CEpHOMN
kuciothl. [lpumenenue. Conu cepHOW KHCIOTHI, KaUeCTBEHHAs peakius Ha
cynbdat-noH. HaxoxxneHnue cepsl U €€ COCIMHEHHN B MPUPOJE. XUMUUYECKOE
3arpsA3HEHUE OKPYKAIOIIEH Cpellbl COSAMHEHUSIMU Cephbl (KUCIOTHBIE JTOXKIH,

3arps3HEHUE BO3/yXa U BOJOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

2.3

OOmas xapakrtepucTuka 3neMeHTOB VA-rpynmbl. OcoOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIIEHUA. A30T, paCIIpOCTpPaHEHUE B IIPUPO/IE,
¢u3nyeckne U XUMUYecKne cBoicTBa. KpyroBopor a3ora B npupoae. AMMHaK,
ero ¢u3nyeckue W XMMUYECKHE CBOICTBa, MojiydyeHue M mnpumeHenue. Coiu
aMMOHHMSI, UX (U3MYECKHUe ¥ XUMHYECKHE CBOWMCTBA, TPUMEHEHHUE.
KauecTBeHHast peakiiusi Ha HOHBI aMMOHHUS. A30THas KHCIOTa, €€ MOJIy4YeHHe,
¢u3nueckue M XMMUYECKHE CBOMCTBa (00IIMe Kak MpeAcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcrnonap3oBaHHe HUTPATOB U COJIEH aMMOHHMS B
KaueCcTBe MHHEPAIBHBIX yIOOpEeHH. XUMHUECKOE 3arps3HEHUE OKPYKaIOIICH
CpeAabl COCAMHCHUAMU a30Ta (KI/ICJ'IOTHI)IG A0XKIH, 3arpA3HCHUEC BO3aYyXa, IOYBbI

1 BOJIOEMOB)

2.4

®ocdop, amtorponHsie Monudukamuu docdopa, Gusnyeckrne U XUMUYECKHE
ceoiictBa. Oxcun ¢ocdopa(V) u dochopHas kucinora, ¢(U3HUECKUE U
XUMHUYECKHE CBOWCTBA, ToiydeHue. lcmonp3oBanume ¢ocdaroB B KauecTBe

MUHEPAIbHBIX YA00peHHi

2.5

OOmas xapaktepuctuka 31eMeHTOB |V A-rpynmel. OcoO€HHOCTH CTpOEHHUs
aTOMOB, XapaKTEepHbIE CTEMEHW OKUCIEHUs. YTJIepond, auIOTpPOIIHBIE
MOIUGUKALMY, pacHpOCTpaHEHHE B MpHUpoJe, (U3NYECKHEe M XHMHUYECKHE
cBoricTBa. Ancop6mus. Kpyrosopor yriepona B npuponae. OKcuabl yriiepoia,
uX (u3uyecKkue W XWMHUYECKHE CBOWCTBA, JCWCTBHE Ha >KUBHIE OPTaHU3MEI,

MOJIYYCHHUE U IIPUMCHCHUC. DKOJIOTHYECKHE HpO6HeMLI, CBs3aHHBIE C OKCHJOM




yraepona(lV); rumore3a T1100adbHOTO TOTEIUICHUS KIUMAaTa; MMapHUKOBBIA
a¢dext. YrompHas KucCioTa W €€ COMU, HX (PUINICCKUE M XUMHUYCCKHUEC
CBOICTBa, TOJydeHUEe W TpuMeHeHue. KauecTBeHHas peaknus Ha KapOOHAT-
uonbl. Mcmonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIUICHHOCTH H

CEIILCKOM XO3SIUCTBE

2.6

HepBOHaqaanHe MOHATHS 00 OpTraHUYCCKUX BCIICCTBAX KAK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, 3TWJICH, AUCTUJICH, 3J3TAHOJI, TJMUICPUH, YKCYCHAad
KI/ICJ'IOTa). HUx coctaB U XUMHUYECKOE CTpOCHHC. IlonsiTne o0 OHONOTrHMYECKHU
BaXXHbBIX BCHICCTBAX: XKHPAX, 66J'IKaX, yriieBoax — M HX pPOJU B KHU3HU
YCJIOBCKaA. MaTepI/Iaanoe CAUHCTBO OPraHU4YC€CKUX H©W HCOPraHHYCCKHUX

COEeIUHEHNN

2.7

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBA, IIOJIy4EHHUE U
npumeHenue. CoenuHeHuss KpeMmHHs B mpupoze. OOmue mpencTaBieHus: o0
okcuze kpeMHus(1V) u kpemuueBoi kucnore. CUIIMKATBI, UX UCIOJIb30BAaHUE B
OBITY, METUIIMHE, TPOMBIIIJICHHOCTU. BakHeWIe CTpOUTEIbHbIE MaTepHUaIbL:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, >kene300eToH. [IpoGiiembr Oe3omacHOro

HCIIOJIB30BaHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCI[HCBHOP'I KHU3HHU

2.8

XUMHUECKUI HKCHEPUMEHT: H3Yy4YeHHE OOpa3llOB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISIHOM KHCJIOTBI; NMPOBEIECHUE KAYECTBEHHBIX PEAKLUI Ha XJIOPHI-
WOHbl W HAOJIOJEHME IIPU3HAKOB HUX IPOTEKaHMS; OIBITHI, OTpaXkKarollue
¢u3nyeckre U XMMHUYECKHE CBOWCTBA raJION€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPUANIOB); O3HAKOMJICHME C 00paslaMHu XJIOPUAOB
(ramoreHnIoB); O3HAKOMJICHHE C oOOpa3liaMu cepbl W €€ COeAMHEHUSIMHU
(BO3MOXKHO WCIIOJIb30BAaHWE BHUACOMATEPHUANIOB); HAOIIOJIEHHE Tpolecca
oOyrnuBaHUs caxapa IMOJ JEHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3Y4YEHUE XMMUYECKUX CBOMCTB pa30aBICHHON CEpHOM KMCIIOTHI, IPOBECHUE
Ka4eCTBEHHOW peakuuu Ha cyinbhaT-uoH © HaAOMIOACHHE Tpu3HaKa e¢
NPOTEKAHHUs; O3HAKOMIICHHE C (PU3NUECKUMH CBOWCTBAMH a30Ta, (hocdopa u ux
COCIMHEHUH (BO3MOXKHO HCIOJb30BAaHUE BHJICOMATEPUANIOB), 00pa3laMu
a30THBIX U PochHOPHBIX yIOOpEHMI; TOTydYeHUe, COOMpaHe, pacliO3HaBaHUE U
W3Y4EHUE CBOMICTB aMMMaKa; IPOBEIACHHE KAueCTBEHHBIX pEaKIUi Ha HOH
aMMOHUST U (QochaT-uOH ¥ HU3yYeHUE MPU3HAKOB MX IPOTEKaHMs,
B3aMMO/ICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEJbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BMJICOMATEPUANIOB); M3Y4YE€HHE MOJAENCH KpUCTAIUIMYECKUX
pem€rok anmMasza, TrpaduTa, (QyIepeHa; O3HAKOMIIEHHE C TPOLECCOM

azcopOLMK pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOHCTBOM




MIPOTHBOra3a; IOJIy4YEeHUE, cOOMpaHHe, pacllo3HaBaHHE M HM3Y4YEHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEJCHHE Ka4deCTBEHHBIX pEaKIuid Ha KapOOHAT- W
CHWJIMKAT-MOHbl M W3yY€HUE TMPU3HAKOB HX TMPOTEKaHMs; O3HAKOMIIEHUE C
OPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH; PELIEHUE 3KCHEPUMEHTAIbHbBIX

3a/1a4 110 TeMe «Ba)kHel1e HeMeTauIbl 1 UX COEIUHEHUS)

MeTamisl 1 ux COCIUHCHUA

3.1

OO01mas xapakTepUCTUKa XUMHUYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxkeHuss B [lepumoguueckoil cucremMe XUMHYECKUX dnemeHTtoB J[.I.
MenaeneeBa u ctpoeHust arToMoB. CTpoeHHe MeTauioB. MeTandyeckas CBsI3b U
MeTaJlJIM4eckasl  KpuUcTajuinyeckass pemeérka. OIEeKTPOXUMHYECKHH  psif

HaInpsHKeHUM METAJIOB

3.2

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Ire crnoco0bl MOTydYeHus
MeTauioB. [ToHsATHE 0 KOPPO3UM METAIJIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI MX OT
Koppo3uu. CruiaBsl (CTallb, YYT'YH, JIOPATIOMUHUM, OpOH3a) U X IPUMEHEHHUE B

OBITY M IPOMBILICHHOCTH

3.3

H_[CJ'IO‘{HLIC MCTAJlJIbl: ITOJIOXKCHHE B HepHOHHQCCKOﬁ CHUCTEMEC XHMHYCCKHUX
QJICMCHTOB I[I/I MCH,[[CJ'ICCBa; CTPOCHUC UX ATOMOB; HAXOXKIACHUC B MPUPOIC.
duznyeckrue 1 XMMHUUECKHE CBOMCTBA (Ha IIPpUMCPE HATPpHUA U KaJ'II/ISI). OKCI/I,I[LI n
TUAPOKCHUABI HATpUd MW KalluA. HpI/IMeHeHI/Ie IICJI0OYHBIX MCETAVLIOB H HX

COEeIUHEHNN

3.4

Illemouyno3eMenpbHbIE  METalabl MarHuii W KajJblMii:  IIOJIOKCHHE B
[Tepuoanueckoit cucreme xumuueckux dneMeHToB .M. MenneneeBa; ctpoeHue
X aTOMOB, HaxXOXJICHUC B HpI/IpOIle. d)mﬂqecxne U XUMHUYCCKUC CBOﬁCTBa
MarHusi ¥ Kajublius. Baxueilme coequHEHUs Kajablus (OKCHJ, THUIPOKCHI,

comnu). JKECTKOCTD BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHui: nonokenue B llepuopgnueckoil cUcTEME XUMHUYECKHX JIEMEHTOB
J.1. MenneneeBa; cTpoeHUE aroma, HaxoxkAcHHe B npupone. dusnyeckue u
XMMHYECKHE CBOMCTBA alFOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHJIA U THIPOKCHAA

AJIFOMHHMHA

3.6

3.7

Kenezo: nonoxenue B [lepuonnueckoi cucreme Xxumuyeckux smemeHToB J[.M.
MeHneneeBa; CTPOCHHME aToOMa; HaXOXIeHHEe B mpupoae. Duznueckue wu
XUMHUYECKHe CBOMCTBa sxene3za. Okcuipl, ruapokcuasl u conu sxenesa(ll) u

xene3a(lll), mx coctas, CBOMCTBA U TOJTyYEHUE

XUMUYECKUMN SKCIICPUMCHT. O3HAKOMIJICHUC C 06pa3uaM1/1 MCTAJIJIOB M CIIJIaBOB,

X (U3MYECKUMHU CBOWCTBAMH;, H3yUCHHE PE3yJbTaTOB KOPPO3HH METAJIOB




(BO3MOXHO WCTIOTh30BaHUE BUJIEOMATEPHAIIOB), 0coOeHHOCTEH
B3aMIMOJICHCTBUS OKCHJa KalbIUs W HATpus C BOAOH  (BO3MOXKHO
WCIIOJIb30BAaHUE BUEOMATEPHAJIOB); HCCIIEIOBAHHE CBOWCTB KECTKOW BOJBI;
npouecca TOpEHUs JKejle3a B KHUCIOpoAe (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHUS KAYSCTBECHHBIX PEAKIMH HA MOHBI
(MarHust, Kanblus, amomuHus, 1uHKa, sxenesa(ll) u xenmesa(lll), memu(ll);
HaOII0/IEHUE U OMHCaHWE MPOLECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATpus,
Kamus W Kaublusg ~ (BO3MOXKHO  HCIIOJIb30BaHHME  BUJIEOMATEPHAJIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THIPOKCHA ATIOMUHHUS W TUIPOKCHIA
[IUHKA; pEIIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxHeiue MeTauisl 1

HnX COCAUHCHUA»

XuMUs U OKpyKaromias cpena

4.1

HoBsle maTepuanbsl u TexHonoruu. BemectBa m Matepuanbl B TOBCEIHEBHOM
JKA3HU 4YelloBEeKa. XUMHUA U 340pOBbe. be3omacHoe Mcnoibp30BaHUE BEIIECTB U
XUMUYECKUX peakiuii B ObITy. IlepBas momolup nmpu XMMHYECKUX OXKOTrax M

OTPAaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOW  TPaMOTHOCTH.  XUMHUYECKOE  3arps3HEHUE
okpyxaromiei cpensl [TJIK. Pons xuMuu B penieHUH SKOJIOTHUECKUX MPoOIIeMm.
[IpupoaHble HCTOYHHMKM YTJIEBOAOPOAOB (Yrojb, MPUPOIHBIA ra3, HedTh),

OPOAYKTHI UX NIEpepabOTKU, UX POJIb B OBITY U MIPOMBIILICHHOCTH

4.3

XUMUYECKUH SKCIEPUMEHT: U3yueHue o0pa3loB MaTepuasoB (CTEKIIO, CIUIaBbI

METaJJIOB, MOJIUMEPHBIE MaTepUaJIbl)




HHPOBEPAEMBIE HA OI'3 11O XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
INPOI'PAMMBbI OCHOBHOTI'O OBHIETI'O OBPA3OBAHUA

Kon
NpPoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHMS K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI 0 001ero odopasopanusi Ha ocHose ®PI'OC

1

HpCI[CTaBJ'IeHI/IeZ

1.1

O TMI03HABA€MOCTH SIBJICHUI MPHUPOABI, MOHUMaHHE OOBEKTHUBHOU
3HaYUMOCTH OCHOB XMMMYECKON HAyKH Kak OOJaCTH COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOIed KylIbTyphl M MPaKTHUYECKOU
NEeSTENbHOCTH 4YeJIOBEKa B YCIIOBUSIX COBPEMEHHOIO OOIIECTBa;

IMOHMMAaHHUE MECTAa XUMHUH CPEAN JPYIrUX €CTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAAX IO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCTOAAX HUCCICAOBAHUA BCHICCTB U HU3Yy4YCHUA
XUMHUYCCKUX peaKuHﬁ; YMCHUC HCIIOJBb30BATh MOACIIN JIA

00BSICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npoPecCHOHATBHON NeITEIBHOCTH, CBSI3aHHBIX C XMMUEH U
COBPEMCHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHHUSIX
XUMHYECKOW HAyKH, YTO TO3BOJIMUT OOYYAIOIIUMCS paccMaTpUBATh
XUMUIO Kak cdepy cBoel Oynyiiei mpohecCHoHaIbHOM AeSITSIPHOCTH
W CllelaTh OCO3HAHHBIA BBHIOOp XMMHHU KaK MPOQWIBHOTO IMpeaMeTa

MIpH TIEPEX0/I€ Ha YPOBEHb CPETHETO O0IIET0 00pa30BaHMs

Brnanenne cucreMoll XMMMYECKUMX 3HAHMM M yMEHUE IPUMEHSTH

CUCTEMY XUMHNYCCKUX 3HaHHﬁ, KOTOpas BKIIIOYACT:

2.1

BaKHCHUIIINE XHUMHUCCKHC TIOHATHUS: XHMMHYSCKHMH DJIEMEHT, aToM,
MOJIEKYJa, BEILECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAs U
HEOJTHOPOJIHAs CMECh, OTHOCUTENIbHBIE AaTOMHasi WU MOJIEKYJIApHas
Macchl, KOJIMYECTBO BEILECTBAa, MOJb, MOJSIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas
peaKkius, peakuuu COCAUHEHMs, PEaKIUU PA3JI0KEHUS, PEaKINU
3aMeIeHMs], peakiud OOMeHa, TeTUIOBOW A(DQEKT peakiyu, dK30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOpP, MaccOBas MOl XUMHYECKOTO
2JIEMEHTa B COCIMHEHUM, MAacCcOBasl TOJISI ¥ TIPOIIEHTHASI KOHIICHTPAIIUS

BEILIECTBA B PACTBOPE, AAPO aTOMa, JICKTPOHHBIN CIOW aTOMa, aTOMHAas




opOuTanb, paaMyc aTtoMa, BaJEHTHOCTb, CTETEHb OKHUCJICHUS,
XUMHYECKasl CBSI3b, JJIEKTPOOTPHUIIATEILHOCTD, MOJIIPHAs M HETIOJSIpHAS
KOBaJICHTHass  CBSI3b, HMOHHAs  CBsI3b, METa/UIMYECKash  CBs3b,
KpUCTAJUIMUECKass pemeéTka (aToMHasi, WOHHAs, METaJUIMYecKas,
MOJICKYJISIpHAsl), MOH, KaTUOH, aHWOH, SJCKTPOJIUT U HEIJIEKTPOJIHT,
DNIEKTPOJIUTUYECKAST  JUCCOIMAIMS, pEeaklMd HOHHOro oOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ pPEAKIMM,  OKHUCIUTENb U
BOCCTAHOBUTENb, OKHCIEHUE W  BOCCTAaHOBJIEHUE, DJIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIUH,
CKOpOCTh XHMHYeCKoW peakimu, Kkatamuzatop, IIJIK, xoppo3us

MCTAJJIOB, CIIJIaBbl

2.2

OCHOBOIIOJIATAIONINE 3aKOHBI XHMMHH: 3aKOH COXPAaHEHHS MacChl,
nepuoanueckui 3akoH JI.M. MengeneeBa, 3aKOH IOCTOSHCTBA

cocTaBa, 3aKOH ABOTaapo

2.3

TEOPUM  XHUMMHH: aTOMHO-MOJIEKYJISIpHAs TEopHsl, TeOpust

3JICKTpOJIHTPI‘-I€CKOfI Jucconuanmu

Brnanenue ocHoBaMH XUMHUYECKOM T'paMOTHOCTH, BKJIFOYAIOIIISH:

3.1

YMEHHE MPaBUIILHO UCTIONIB30BaTh H3yYCHHBIC BENICCTBA U MATEPUAITBI
(B TOM 4YHCIlE MHHEpAIbHBIC YAOOPEHHS, METAUIbl W CIUIABBI,
NPOAYKTHl TEePepadOTKU TPUPOJHBIX HCTOYHUKOB YIIICBOAOPOIOB
(yrns, mpupogHoro rasza, HedTH) B OBITY, CEIBCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE W TIOHMMAHWE 3HAUCHUS JKHPOB, OCIKOB, YIIIEBOIOB
JUTSI OpraHu3Ma YejIOBeKa; yMEHHUE MTPOTHO3MPOBATh BIIMSHHUE BEIICCTB

U XUMHYCCKUX IMPOLCCCOB HAa OPraHMU3M YCJIOBEKA M OKPYKAIOIIYIO

IPUPOJIHYIO CPEY

3.2

YMCHHUC HUHTCIPUPOBATL XUMHUUYCCKHC 3HAHUSA CO 3HAHUAMHU OPYTUX

y4eOHBIX MPEAMETOB

3.3

HAJIMYUE OMBITa PabOTHI C Pa3IMYHBIMM MCTOYHHKAMH WH(MOpMalUn
no XUMUU (HayyHass U HAYYHO-TIOMYJSpHAs JUTepaTypa, CIOBapH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHBHO OLIEHHBaTh WH(POPMALUMIO O BEIIECTBaX, HUX
MpEeBpallCHUSIX U MPAKTUYECKOM  TNPUMEHEHWH UM YMEHHE

HCII0JIb30BaTh €€ AJI1 pCIICHUA y‘-Ie6HO-H03HaBaTeJ'II)HBIX 3aaa4

BJI&I[GHI/IC OCHOBAMH ITOHSTHIHOI'O anmnaparta “¥ CHUMBOJIMYCCKOTO

SA3bIKa XMMHHU JJISI COCTaBIICHUS (POpPMyS HEOpPraHMUECKUX BEIIECTB,




YpaBHEHUN  XUMUYECKHUX  pEakIHMi; OCHOBAMH  XHMHUYECKOM

HoMeHkiIatypsl (IUPAC u TpuBHansHOM)

YMeHue oOBACHATH CBSI3b IOJIOKEHUs 3jeMeHTa B Ilepuoauueckoit

CUCTCMC C YHCJIOBBIMHU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii sapa, oOIee Yucio
DJIGKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB 10 DJHEPreTHYECKUM
YPOBHSIM aTOMOB TMEPBBIX TPEX MEPUOIOB, KaUsS U KaIbIIHS
[IpencraBaeHue 0  NEPHOAMYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHYECKHX DJIEMEHTOB (paauyc aroma, 3JEeKTPOOTPUIIATEIIBHOCTE),

6 MPOCTBIX W CJOXHBIX BEIIECTB OT IIOJIOXKCHHSI JJIEMEHTOB B
[lepuonuueckoid cucreme (B MalblX TNEpPHOJAX H  TJIABHBIX
MOJITPYIINAX ) U AJIEKTPOHHOTO CTPOSHUS aTOMa

7 YMeHnue KinaccupuImpoBaTh:

7.1 XUMHYECKHE DJIEMEHTHI

7.2 HEOPraHUYECKHUE BEIIECTBA

7.3 XUMHUYECKHE PEaKIuu

8 YMeH#ue onpeaesiTh:

8.1 BaJICHTHOCTh W CTCIICHb OKHCIICHHUS XUMHUYECCKUX DIJIEMEHTOB, 3apsijI

' HOHA

8.9 BUJ] XHMHYECKOH CBS3M M THI KPHUCTAIUIMYECKOH CTPYKTYpHI B

' COCTMHCHUSIX

8.3 XapakTep Cpeasl B BOJAHBIX PACTBOpPaX BEHIECTB (KHCIOT, OCHOBAHUH)

8.4 OKHCIIMTENIb U1 BOCCTAHOBUTEIh

9 YMeHue XxapakTepu30BaTh (PU3MUCCKHE U XUMUICCKUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCJIOPOJ, O30H, BOIOPOJI, rpaduT, anmas,

9.1 KpeMHH, a30T, (ocdop, cepa, Xxjop, HATpui, Kaiwii, MarHu,
KaJIbLIWHA, aJTFOMUHHM, KEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCIIE HX BOJHBIX PAcTBOPOB (BOJA,
aMMUaK, XJOPOBOJOPOI, CEPOBOJOPOM, OKCHIbI U THUIPOKCHIBI

9.9 metaimioB |-IlA rpynm, amomunus, meau (ll), nunka, xeneza (Il u

' I11), oxcuasr yriepona (Il u 1V), kpemuus (1V), asora u pocdopa (111
u V), cepel (IV u VI), cepuucras, cepHasi, a3oTucras, a3oTHas,
dochopHas, yrompHas, KpeMHHEBAas KUCJIOTA U UX COJIH)

9.3 MPOTHO3MPOBaTh M  XapaKTepU30BaTh CBOKMCTBA  BEIIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHHA, IMPUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT UX CBOfICTB, BO3MOXHOCTBH ITPOTCKAHUA XUMHUYCCKUX

npeBpameHHﬁ B Pa3JIMYHLIX YCIIOBUAX

YMeHHE COCTABIIATH MOJIEKYJISIPHBIE U HOHHBIC YPABHEHUsI PEAKLIUM, B

10
TOM YHUCIIE:
10.1 peaxiuii HoHHOro oOMeHa
10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUil
10.3 WUTIOCTPUPYIOIIUX ~XUMHUYECKHE CBOICTBA M3YYEHHBIX KJIaCCOB
' (Tpyr) HEOPraHUYECKUX BELIECTB
10.4 MOJITBEPKJAONINX TCHETHYECKYIO B3aUMOCBSI3b MEK/TY HUMH
11 YMeHue BIYUCIATH (IPOBOIUTH PACUETHI):
111 OTHOCUTEIILHYIO MOJICKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTA B COSIUHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEILIECTBA U €r0 Maccy, 00bEM ra3oB
114 M0 YPaBHCHHSIM XHMHYECKHX PEAKIUH W HAXOIUTh KOJIWIECCTBO
' BEIIECTBa, 00BbEM U MacCy peareHTOB WIIH MTPOTYKTOB PEAKITUN
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJaMH  HAay4dHOTO TO3HaHUS  (HaOIroAeHHe,
121 U3MEpEHNE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) TIPU U3yUYSHUH BEIIECTB U
' XUMHYECKHX SIBICHUH; yMeHHe CchopMynmupoBath mpodlieMy U
PEIJIOKUTH MMyTH €€ pelleHus
192 Oe3omacHOi pabOThl € XMMHYECKHMH BEILECTBAMH, XUMHYECKOU
' MOCY/I0# 1 JTaOOpaTOpHBIM 00OPYIOBAaHHEM
npaBuIaMu 0€30MacCHOTO 0OpaIeHus ¢ BEIECTBAMH, HCTIOIb3YEMBIMU
B IIOBCETHEBHOW KM3HHU, TIPABUJIAMU TTOBEJICHHS B IEJISAX COCpPeIKCHUS
123 30pOBbSl M OKPYXKAIOIIEH NPUPOAHON Cpelbl; NMOHUMAaHHUE Bpena
' (omacHOCTH) BO3JCHCTBUS Ha JKHUBBIE OPTaHU3MBI OMPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHUS W TPEIOTBPAILICHUS UX BPEIHOTO
BO3JICHCTBUS
13 Hannuue mpakTHuecKuX HABBIKOB TUIAHUPOBAHHUS M OCYIIECTBICHUS
CIEIYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3y4eHUE U OomHrcaHue (HU3MUECKUX CBOWCTB BEIECTB; 03HAKOMIICHHE

C (1)I/ISI/I‘IeCKI/IMI/I u XUMHNYECKUMHU SIBJICHUSIMH, OIIBITHI,




13.2

WJUTIOCTPUPYIOIINE MPU3HAKY MPOTEKAHUS XUMHUYECKUX PEAKIUI

M3y4eHHE CIIOCOOOB pa3JIeNIeHUs CMece

13.3

NOJIY4YEHUE KHCIOPOAA M H3Y4EHHUE €ro CBOWCTB; IIOJIy4CHHE
BOJIOPOJIa U U3YYEHHME €0 CBOMICTB; MOJIyYEHHE YIJIEKHCIIOrO ras3a u

HN3YUYCHUC €TO CBOﬁCTB; NOJIYYCHHUEC aMMHaKa U U3YyUYCHUC €TI0 CBOICTB

13.4

IIPUTOTOBJIEHUE pAcTBOPOB C ONPENEIEHHOM MaccOoBOM Jojel

paCTBopéHHOFO BCIICCTBA

13.5

pUMEHEHUE WH/INKaTOPOB (maxmyca, METHIIOpaHKa u
dbeHondTanenHa) s ONMpeNeIeHUsT XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeoYei

13.6

UCCIICZIOBAHUE M  ONKMCAHUE CBOWCTB HEOPraHWYECKUX BELIECTB
Pa3IM4YHBIX KJIACCOB; M3YYEHHUE B3aMMOJECHCTBHS KUCIIOT C METAJIAMU,
OKCHJaMU  METAUIOB,  pPacTBOPUMBIMM U HEPaCTBOPUMBIMHU
OCHOBaHMSAMM, COJIIMHU; IIOJIy4YEHHE HEPaCTBOPUMBIX OCHOBAHUU;
BBITCCHEHUE OJHOIO MeTajula JAPYTMM U3 pacTBopa  COJH;
ucciieioBaHle aM(pOTEpPHBIX CBOMCTB THIPOKCHIOB AIIOMUHUS U

LIUHKA

13.7

pEeIIeHUE AKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMaM: «OCHOBHBIE KJIacChl
HEOPTraHUYECKUX COCIMHCHMI; «DNEKTPOTUTHIECKAS
Iuccoruanusay, «BakHelImne HEMETalUIbl W HX COCOUHCHHSY,

«Baxxgeuie MeTaJuIbl U UX COEINHEHUI)

13.8

XUMHUYECKHE  OKCIIEPHUMEHTBI,  WUIIOCTPUPYIOIINE  MPHU3HAKH
NPOTEKAHUsI PeaKIMii MOHHOTO OOMEHAa; KaueCTBEHHBIC PEaKIMH Ha
NPUCYTCTBYIOUINE B BOAHBIX PACTBOPAX MOHBI: XJOPHUI-, OpOMHI-,
uoaua-,  cynegar-, ¢docdar-, kKapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCU-UOHBI, KATUOHBI AMMOHUS, MarHusi, KaJbLus, aJlFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LIMHKA

14

VYmMenue:

141

14.2

IPEJCTaBIATh PE3YylbTaThl JKCIEpUMEHTa B (opMe BbBIBOJOB,
JIOKa3aTeNIbCTB, TpaUKOB ¥ TAaOMUIl W BBIABISATH HMIIUPUUYECKHE

3aKOHOMEPHOCTH
YCTaHABJIMBATh CBA3U MEX]y peajbHO HaOII0AaeMbIMU XUMHYECKUMU
SIBJICHUSIMU U IIPOLIECCAMU, IPOUCXOASIIIMMHU B MaKpO- U MUKPOMHUPE,

O0OBSCHATH MMPUYIHNHBL MHOFOO6p&3HH BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 9K3AMEHE 110 XUMHUNH

Kon

IIpoBepsieMblii d1eMeHT COTePKAHUS

1

HepBOHa‘laHBHBIe XUMHUYCCKHEC ITOHATUSA

11

UucTteie BemecTBa 1 cMecu. CriocoObI pa3iesieHus cMeceit

1.2

ATOMBI © MOJICKYIJIBI. Xumuueckue daeMeHTbl. CHMBOJIBI  XUMHYECKHX

OJICMCHTOB. HpOCTLIG " CJIOKHBIC BCIICCTBA.

1.3

XumMmuueckas (bopMyﬂa. BaneHTHOCTE aTOMOB XMMHUYECKHUX 3JeMEHTOB. CTEeIIeHb

OKHCJICHUA

1.4

3aKOH TOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTeNnbHAsI aTOMHas Macca.
OTtHOCHUTENIBHAS MOJICKYJISIpHasE Macca. MaccoBas J0JI1 XUMHYCCKOI'O 3JICMCHTA

B COCAMHCHHUU

1.5

1.6

KomuyectBo BemectBa. Monb. Momsipaas macca. MouspHbIii 00BEM Ta30B.
BzanmocBs3b KOJIMYCCTBA, MACChl U YUCJIa CTPYKTYPHBIX CAWHUIL BECIICCTBA

OU3NYECKUE U XUMHUYECKHUE SIBJICHHS. XUMUYECKas pPeakius U €€ NPU3HAKHU.

3aKOH COXpaHEHHS MAcChl BEIIECTB. XMMUUECKHE YPAaBHEHUS

HCpI/IOIlI/I‘-ICCKI/Iﬁ 3aKOH H HepI/IOI[I/FICCKa}I CUCTCEMa XHMMHYCCKHX OJICMCHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoanyeckas cucremMa XUMUYECKUX daeMeHTOB [ M.
Menpeneesa. [lepuoasl u rpymmbl. @U3HYECKUI CMBICH MOPSIKOBOTO HOMEPA,

HOMEPOB MEePHO/ia U TPYIIIIbI AJIEMEHTa

2.2

Crpoenne aromoB. CoctaB aToMHbIX szep. M3oronbl. Dnexktponsl. CtpoeHue
AJIEKTPOHHBIX  000JI0YeK aTOMOB TMepBbIX 20 XWMHYECKHX DJIEMEHTOB

[Tepuonnueckoit cucremsl [.11. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMUYECKUX 3JIEMEHTOB IEPBBIX TPEX
NIEPUOJOB, Kayus, Kaiuplusa (paguyca aTOMOB, 3JIEKTPOOTPHULIATEIBHOCTH,
METAJUIMYECKUX ¥ HEMETAJUIMYECKMX CBOMCTB) M MX COCIMHEHHH B
COOTBETCTBUM C IIOJIOKEHHEM JiIeMeHTOB B Ilepuomuueckoil cucreme u

CTPOCHHUECM UX aTOMOB

CrtpoeHue BelecTna

3.1

Xumuueckasi cBsi3b.  KoBaneHTHas (MOJsipHAsT W HEMOJSpHAsi)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  dJeMEHTOB.  MoHHas  CBs3b.

Merannnueckas CBSI3b




3.2

Tunsl kpuctaminyeckux pemeéTok (aTOMHas, HOHHAs, MeTajulndyecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUINA KPUCTAUIMYECKOM PEIETKH M BUIA

XUMHUYECKOU CBA3U

Baxwnelime npeACcTaBUTENM HEOPraHMYECKUX BemecTB. Hemeraibl u ux

COCAMHCHUA. MeTanisl 1 uxX COCIUHCHUA

4.1

Knaccudpukanus u HOMEHKIATypa HEOPraHMYECKHUX COCIMHEHUH: OKCHIOB
(coneoOpazyroiue: OCHOBHBIE, KHCJIOTHBIC, amdoTepHbIC) u
HecoJieo0pa3yrole; OCHOBaHHMU (IIETOYM W HEPACTBOPUMBIC OCHOBAHWS);
KHCJIOT  (KUCIIOpOJCONepXKale ¥ OECKHUCIOPOAHBIC, OJHOOCHOBHBIE H

MHOT'OOCHOBHBIE); COJIEH (CPETHUX M KUCJIBIX )

4.2

du3nueckue MW XAMHYECKHE CBOMCTBA IMPOCThIX  BCIICCTB-HEMECTAJIJIIOB!

BOJIOPOJIa, XJI0pa, KHCIOpo/a, Cephl, a30Ta, pocdopa, yriiepoaa, KpeMHHUS

4.3

OU3NYECKUE U XMMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAIOB: JIUTHA,
HaTpusl, Kajlus, MarHusi U KaJIbLIMsI, alFOMHHUS, Kelie3a. DIEeKTPOXUMHUYECKUN

AL HAIPSIKEHU METAJIOB

4.4

du3nyeckue U XUMHUYECKHE CBOMCTBa BOJOPOJHBIX CO€IUHEHHII HEMETaJlIOB:

XJIOpOBOAOpOAA, C€pOBOAOPOAA, AMMHAKA

4.5

4.6

du3nyecKue W XUMHUYECKHE CBOMCTBA OKCHI0B HemeramioB: cepol (1V, VI),
azorta(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), kxpemuus(1V). Tlony4uenue
OKCHUJIOB HEMETAJIJIOB

Xumnueckue cpoictBa okcuaoB: MetawioB |A-IIIA rpynn, muuka, mequ(ll) u

xene3a(ll, 11). TTonyueHre OKCHIOB METAJIJIOB

4.7

XUMUYECKUE CBOWCTBA OCHOBAHUN M aM(OTEPHBIX THAPOKCUIOB (HAa MpHMEpe
TUAPOKCUIOB  QJIIOMUHUSA, Kene3a, [uHKa). [lomyyeHue ocHOBaHUN U

aM(pOTEPHBIX THAPOKCHIOB

4.8

OOue XMMHUYECKHe CBOWMCTBA KHCIOT: XJOPOBOJOPOJHON, CEpOBOAOPOIHOM,
CEpPHHUCTOM, CEpHOH, a30THOH, (ochOpHON, KpPEeMHHEBOH, yrojibHOH. OcoObie
XMMHUYECKHE CBOICTBAa KOHILIEHTPUPOBAHHOW CEpHOM W a30THOM KHUCIOT.

[Tonydyenue kuciaor

4.9

OO6mme xuMHIeCKUe CBOMCTBA cpenHux colied. [lomyuenue coneit

4.10

[Monydyenue, coOupaHue, pacro3HABaHHE BOJIOPOJA, KHCIOPOIa, aMMHaKa,

YTJIEKHUCIIOTO Ta3a B J1abopaTopuu

411

HOHy‘-IeHI/IC aMMHakKa, CCpHOI71 U a30THOH KHCJIOT B MMPOMBIINIJICHHOCTH. O6I_I_II/IC

CII0COOBI IMOJIy4YCHUSA MCTAJIJIOB




412

I'enermueckas cBSI3b MCXKIAY KilaCCaMM HECOPTaHUIYCCKUX COG}II/IHeHI/Iﬁ

XHUMUYECKUE PEAKIUU

5.1

Knaccudukanus XMMUYECKUX PEeaKIUi MO pa3IMyHbIM MPU3HAKAM: [0 YHCITY U
COCTaBy Y4YaCTBYIOIIMX B pEAaKLIMU BELIECTB, IO TemIoBoMy 3¢pdekry, 1o

W3MEHEHHIO CTEIICHEeW OKUCICHHUS XUMHUYECKUX SJIIEMEHTOB

5.2

TennoBoit 3¢ hexT XUMUYECKON peakiu, TEPMOXUMUYECKHE YpaBHEHUs. JK30-

U OHAOTCPMHUUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘ICCKI/IC YpaBHCHUA
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OKHUCINTEIEHOBOCCTAHOBUTENbHbBIE peakiui. OKHUCIUTENN U BOCCTAHOBHUTEIH.
IIpomieccbl  OKUCIIEHMsI M BOCCTAHOBJCHMs.  OJEKTPOHHBIM  OaslaHC

OKHCIIUTECIILHOBOCCTAHOBHTEIIHHOM pcakuuu

5.4

Teopust AMEKTPOTUTHUECKON nuccoruanuu. KaTHoHbl, aHMOHBI. DIEKTPOIUTHI U

HEOJICKTPOJIHUTHI. CunbHbIE U CIa0bIe SJICKTPOJIMTEI. CremneHb Jucconuanmuu

5.5

Peakuuy moHHOro oOMeHa. YCIIOBHS NPOTEKaHUS peaklUil MOHHOro oOMeHa,

IIOJIHBIC U COKpaH_IéHHLIe HOHHBIC YPABHCHUA peaKHI/Iﬁ

XUMUS U OKpYy’Karolas cpesia

6.1

6.2

BemectBa u Marcpualibl B HOBCC,I[HCBHOI;'I JKM3HN denoBeka. be3omacHoe
HUCIIOJIB30BaHHUEC BEHICCTB M XHMHYCCKHUX peaKHI/Iﬁ B J'Ia60paTOpI/II/I u 6BITy.

HepBaﬂ IIOMOIIB IMPU XUMHUYCECKUX OKOrax U OTPABJIICHHUAX

XUMUYECKOE 3arpsi3HEHUE  OKpYXKaromied  cpeapl  (KUCIOTHBIE — JTOXKIH,
3arps3HEHUE TOYBbI, BO3/lyXa M BOJOEMOB), CIOCOOBI €ro MPeAOTBPAICHUS
[Ipenenbuas pomyctumasi konuentpauust BemiectB (ITJK). Ponp xumuu B
pEIICHHH DKOJIOTHMUYECKUX mpobnem. YcuieHwe mapHUKOBoro dddexra,

PaspymeHue 030HOBOI'O CJIOA

6.3

[Mpumenenue cepsl, a3ota, ¢hocdopa, yriepoaa, KpeMHUSI U UX COCAMHEHUH B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH W CEIbCKOM Xo3siicTBe. [IpumeHeHne
METAJVIOB M CIUIAaBOB (CTallb, YYT'yH, AIOPAIIOMHUHUNA, OpoH3a) B OBITY H
MPOMBIIIICHHOCTH UX coeAnHeHui. [IoHsATHE 0 KOPPO3MH METAJUIOB, OCHOBHBIE

CIOCOOBI 3aLUTHI UX OT KOPPO3UU

6.4

[IpuposiHble HUCTOYHHMKHM YIJIEBOJOPOAOB (yroyib, MPUPOAHBIN Tra3, He(Th),

MIPOJYKTHI X MepepadoTKu (OCH3UH), X POIb B OBITY U POMBIIUICHHOCTH

6.5

[lepBoHauanbHbIe TOHSATHA 00 OPraHMYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yriepoja (MeTaH, 3TaH, STUIEH, alleTUICH, STaHOJ, TIIULEPHUH, YKCYCHAsl KUCIIOTa).
[NonsiTrie 0 OMOTOrMYECKH BaYKHBIX BEIIECTBAX: JKUpaX, OeNkax, yrieBolax — U ux

POJIK B ) KU3HH YCJIOBCKA




7 Pacuétsr:
7.1 o hopMynamMm XUMHYECKUX COCTUHEHUIN
7.2 Macchl (MaccoBOi) J10JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM YPABHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






