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HOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma no mnpeametry «XHMHUs» cocTaBieHa Ha ocHoBe DPII,
BKJIIOYAET TIOSCHUTENIbHYIO 3allUCKy, COJEpKaHHe OOy4eHUs, IJIaHUPYyEMbIe
pe3yIabTaThl OCBOCHUS MPOrPAMMBI IO XUMUH, TEMATHYECKOE TIJIaHUPOBAHUE.

[Iporpamma 10O XUMHUM Ha YPOBHE OCHOBHOTO 00I11ero oOpa3oBaHUS
COCTaBJIcHa Ha OCHOBE TpeOOBaHMN K pe3ylbTaTaM OCBOCHHMSI OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111€eT0 00pa30BaHUsl, MPEICTABIECHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepalnbHOl paboueil HporpaMmbl
BOCIIUTAHUS W C Y4€TOM KOHIICNIIMU TPENoJiaBaHusi mnpenmera «XuMUs» B
oOpazoBaTenbHbIX Opranu3anusax Poccuiickoit deneparuu.

[Iporpamma mo XumMuu [Oa€T NPEJCTAaBICHUE O MLEsAX, OOIIel CTpaTeruu
oOy4yeHUs, BOCHHUTAHUS U PaA3BUTUS YyYalIUXCS CPEACTBAMH TIPEJAMETA,
YCTaHABIMBAET 00s3aTeNbHOE TPEIMETHOE COJIep)KaHHe, MpeayCMaTpUBaeT
pacmpenesieHue ero Mo KiaccaM M CTPYKTYpPUpOBaHHE MO paszjeliaM U TeMaMm
nporpaMMbl 1O XHMHH, OIpeJeseT KOJMYECTBEHHbIE U  KAadeCTBEHHBIC
XapaKTePUCTUKH COJEPIKAHMSI, PEKOMEHIYEMYIO MOCIEI0BATEIIbHOCTh HU3YUYEHU S
XUMUUA C Y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKHU
y4eOHOro TMpoIlecca, BO3PACTHBIX OCOOEHHOCTEM  ydaluxcs, OIpenenser
BO3MOXKHOCTU TpeAMETa I peanu3aluu TpeOOBaHUU K pe3yJjbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTelIbHOW MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, a TaKke TPEOOBAHMWI K pe3yibTaTaM OOyYeHHsS XUMHUU Ha YPOBHE
neie u3ydeHus TpelMeTa M OCHOBHBIX BHJOB Y4YeOHO-IO3HABATEIbHOU
JESTENBHOCTH yYaIErocs M0 OCBOCHUIO Y4€OHOTO COJEPIKaHMUS.

3HaHME XHMHUU CIYXKHUT OCHOBOH Uisi (OPMHPOBAHUS MHPOBO33PECHHUS
y4alllerocsi, ero MpeJaCcTaBICHU 0O MaTepUaJIbHOM €IMHCTBE MHPA, BAXKHYIO POJIb
urparot GopMHUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIEHUAX YHEPTUU
U 00 SBOJIIONMH BEIIECTB B MPUPOJAC, O MyTAX pelIeHUs TII00aJbHBIX IPoOeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUILEBOU U
HKOJIOTUYECKOM 0€30MacHOCTH, MPOOIIeM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peanm3allid  BO3MOXHOCTEH i1 CaMOpasBUTHA U
dbopMupoBaHUs KyJbTYPhI JUYHOCTH, € o0mIel 1 (PyHKITMOHATLHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIMUICHUS W TBOPUYECKHX CIOCOOHOCTEH
YYAIOIIUXCSl, HABBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHOW  JIeSITeNIbHOCTH,
AKCHEPUMEHTAJIbHBIX M MCCIEIOBATEILCKUX YMEHUW, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KU3HM, TaK U B IPO(DHECCHOHATBHON AESTEIHHOCTH,

3HAKOMUT CO CHEUM(PUKON HAYYHOIO MBIIUJICHUS, 3aKJIAJIbIBAET OCHOBBI
LETTOCTHOTO B3IJIsSI1a HA €IMHCTBO MPUPOIbI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPAMOTHOCTH yUalllUXCS;



crocoOCTByeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IPUPOAE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0pa3oBaHuE y4alUXCsl.

JlanHble HampaBieHUS B OOYyYEHHMUM XUMHUU OOECHEUMBAIOTCS CHEUU(UKOIM
coAepKaHUsI TPEIMETa, KOTOPBIM SBJSETCS MEAaroruueckyd aJaanTUPOBAHHBIM
oTpakeHHeM 0a30BOM HaYKH XMMHUHU HA OMPENEIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTr'O 00I1I€r0 00pa3oBaHWs OPUEHTUPOBAH Ha
OCBOCHHME YYAIIUMHUCS CHUCTEMBI TME€PBOHAYAIBHBIX TMOHATUM XWMHH, OCHOB
HEOPraHMYeCKOM XWUMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSITUU
OPraHN4YeCKON XHUMUH.

Ctpyktypa coiepkaHusi MPOrpaMMbl MO XUMUU CHOpPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 Toaxoaa K €€ uzyueHuto. CojaepkaHue CKIIAJbIBAECTCS U3 CUCTEMBI
MOHATHI O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MMOHSITUNA O XUMUYECKOMN
peakiuu. OO0 OSTU CHUCTEMBl CTPYKTYPHO OPTaHU30BaHbl IO MPUHIIHUIY
MOCJIEIOBATEIILHOTO PAa3BUTHUS 3HAHUM HAa OCHOBE TEOPETHUUECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBA3U;

— TpeICTaBICHUN 00 DIIEKTPOIUTHYECKON AHMCCOLMAllid BEUIECTB B
pacTBopax.

Teopernueckue 3HaHUSA paCCMATPUBAIOTCS HAa OCHOBE OMIUPHYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OAHOTO
YPOBHS K JIPyroMy, BBINONHAS (QYHKIUKU OOBSICHEHHS M MPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U MOIYyYECHHS
U3Y4aeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XHUMHH  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABICHUS] 0 XMMUYECKOW COCTABIIAIONIEH HAYYHOM KApTHUHBI MUpA B JIOTUKE
€€ CHCTEMHOM IIPUPOABI, LEHHOCTHOTO OTHONIEHHUS K HAy4YHOMY 3HAaHHIO U
MeToJaM TO3HaHMs B Hayke. M3ydeHue XMMHUHU MOPOUCXOAUT C MPHUBJICUCHUEM
3HAaHUM U3 paHee U3Y4YeHHBIX NnpeaMeToB: «Okpyxarouuii Mupy», «buonorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy w3ydyeHWH XUMHUHM TPOUCXOAUT (POPMUPOBAHHWE 3HAHUN OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
NEATENbHOCTA YEJIOBEKAa M KAaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOHM KYJIBTYpHI.
3amaya mpeameTa COCTOUT B (POPMUPOBAHUU CHCTEMBl XMMUYECKUX 3HAHUH —
BOXHEUINX (AKTOB, TIOHSITHUH, 3aKOHOB U TEOPETHUYECKUX IOJOKCHUH,
JOCTYNHBIX O00OOLIEHUI MHUPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKd, B
NpUOOIIEHUH K HAyYHBIM METOJIaM TIO3HAHHUS TMPU HU3YyYEHHH BEUIECTB U



XAMHYECKUX peakiuii, B GOPMUPOBAHUU W PA3BUTHH TO3HABATEIHHBIX YMEHUU U
WX TIPUMEHEHWH B Yy4eOHO-TIO3HABATEIBHOM W y4eOHO-HCCIEIOBATEIBCKOM
NEATeNIbHOCTH, OCBOCHUU TpaBUi O€30MacHOro OOpallleHHs C BEIIeCTBAaMU B
IOBCEIHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HA4YCHHUE TPUOOPETU TaKHe 1EJIH, KaK:

— (GopMHpOBaHHWE WHTEIUICKTYAIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSATEIBHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aTanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

— HAIPABJICHHOCTh OOYYCHHUS Ha CUCTEMATHYCCKOE MPUOOIICHUE YUaITUXCs K
CaMOCTOSITEIILHOM TTO3HABATEIBLHOUN ACATEILHOCTH, HAYYHBIM METOJIaM TO3HAHUS,
(OPMHUPYIOIIIMM MOTHBAIIMIO U Pa3BUTHE CITOCOOHOCTEH K XMMHH;

— o0ecredeHne YCIOBUM, CIOCOOCTBYIONIUX NPUOOPETEHUIO YYallUMHUCS
OIbITAa PAa3HOOOPA3HOW JESATEILHOCTH, TO3HAHUS W CaMOIO3HAHUS, KIFOYCBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIINI), UMCIOIIMX YHUBEPCAIbHOE 3HAYCHHE JIJIS
Pa3TUYHBIX BUIOB JICITCILHOCTH,

— QopmupoBanne oOmEeld (QYHKIMOHAIBHOW HM E€CTECCTBEHHO-HAyYHOM
IPaMOTHOCTH, B TOM 4YHCJIC YMCHUHW OOBSACHITH W OIICHUBATH SIBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS WU ONBIT, MOJYYEHHbIC MPU H3YYCHUU
XUMHH, TPUMEHITh HMX IPU PEIIEHUH TMpoOJieM B TOBCEIHEBHOW KU3HU WU
TPYIOBOM JIEATETLHOCTH;

— (opMHUpOBaHUE Yy YYAIIUXCS T'YMAHUCTHYECKUX OTHOIICHUH, MOHUMaHUS
[IEHHOCTU XMUMHUYECKUX 3HAHHUM Il BBIPAOOTKH SKOJOTUYECKH IEJIeCO00pa3HOro
NOBEJCHHUSI B OBITY W TPYIOBON JCSATENBHOCTH B IIENIAX COXPAHEHHS CBOETO
310POBbSI U OKPYKAKOIIEH TPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpouisi U HAMPABICHHOCTH JaTbHEHIIETO
oOyJeHUsI.

OO0miee YMCIO YacoB, OTBEAEHHBIX IS HM3yYEHUS XUMUU Ha YPOBHE
OCHOBHOT'0 0011Iero 00pazoBaHus, cocraiseT 136 gacos: B 8 kiacce — 68 gacoB (2
yaca B HeJelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHayanbHbIE XUMUYECKHE TOHSTHUS

[Ipenmer xumuun. Ponb XMMUK B KU3HU YEJIOBEKA. XHMUs B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBOMCTBA BELIECTB. ATpPETaTHOE COCTOSHHUE
BemiecTB. [loHsiTe 0 MeTO/axX MO3HAHUS B XUMUU. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIBl. XHUMHUYECKHE OdJeMEHThl. CHMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas ¢Gopmyna. BajleHTHOCTh aTOMOB XMMHYECKHX DSJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemiecTB. (OTHOcHUTENbHAs AaTOMHAs Macca.
OtHocuTeNbHAsT MOJIEKYJISIpHAsg Macca. MaccoBasi 10Ji1 XUMUYECKOTO 3JIEMEHTA B
COCMHEHHH.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W YHCJIAa CTPYKTYPHBIX €IWHHUI] BemiecTtBa. Pacuérel mo dopmyniam
XUMUYECKUX COSTUHCHUM.

dusznuecKkne U XUMHUUECKHE SBJICHUS. XUMUYECKasl peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XuUMudeckue ypaBHeHus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHUEM, U3yUYEHHUE U OIHMCAHHE
dbU3MYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKMX BEIIECTB, HAOIIOJICHUE
¢usznueckux (TUTaBICHHE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHAEHCAlUs BOJbI) U XMMHUYECKUX (TOPEHUE CBEYHU, MPOKAIMBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHS XUMUUYECKUX peakluuil (pa3inokeHue caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3oKeHHE THUIPOKCHIIA
menu (II) mpu HarpeBanuu, B3auMOJIeiCTBUE Kene3a ¢ pactBopom conu meau (II),
M3y4eHHE CIOCOOOB pa3JeieHHs] CMEcei: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, JUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH TTOBAPEHHOU
comv, HaOMIOJEHWE W  ONHWCAHME  PEe3yJbTaTOB  IPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JIaHUE MOJEJIEH MOJIEKYJI
(IIapOCTEPIKHEBBIX ).

Ba:xHelilue npeacTaBuTe M HEOPraHMYECKUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucnopoa — 3JeMEHT U MPOCTOE
BemlecTBo. HaxoxkaeHue kuciiopoja B mpupone, (puanueckue M XUMHUECKUE
cBoiictBa (peakuuu ropenus). Oxcunbl. Ilpumenenue xkucnopoga. CrocoObl



MOJIyYeHUs KUCIOpoJa B Ja0OpaTopuu U MOPOMBIIUIEHHOCTH. Kpyrooport
KHciopoza B mpupoie. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TemnoBoit 3(p(EeKT XUMUYECKOM peakUuuu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yroiap M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojsie, (Gu3MYecKMe UM XUMHUUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. PacuéTsl Mo XUMUYECKUM YPaBHEHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Boma kak pacTBoputTenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis BELIECTBA B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOJbI. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCUJOB:  cosieoOpa3ytoniue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. Dusznueckue M XUMHYECKUE
CBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHkinaTypa ocHoBaHWW. PU3HUECKME M XWMUYECKHE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axktuBHoctm MetauioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa coneid. @U3nyYecKue U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue comneil.

['eneTnyeckas cBs3b MEXKAY KJIACCAMU HEOPTaHUUYECKUX COECTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPENECICHHUE COAECPKaHUs KUCIOPOJa B BO3AYyXE, MOJyYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOIIOJICHUE
B3aUMOJICMCTBUS BEIIECTB C KHCIOPOJAOM U YCIOBUS BO3HUKHOBEHHUS U
MpeKpaleHusi ropeHust (moxapa), O3HAKOMJIEHHE ¢ oOpasllaMH OKCHIIOB U
ONMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, pACNO3HABAHWE W W3YYCHHE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumojeicTBue Bojoposaa ¢ okcuaoM menu (II)
(BO3MOXHO HCIOJIB30BAaHUE BUIACOMATEPHAJIOB), HAOIIOACHUE OOPA3I[OB BEIIECTB
KOJIMYECTBOM | MOIIb, HCCIEOBAaHHE OCOOEHHOCTEW PACTBOPEHHsS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MACCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOJbBI C METAJUIAMU
(HaTprieM ©  KaiblieM) (BO3MOXXHO HCIIOJB30BaHUE BUIECOMATEPHUAIIOB),



uccinenoBaHue oOpa3lOB  HEOPraHMYECKHX BEIIECTB  PA3JIUYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKUW MHAMKATOPOB B PACTBOpaxX KUCIOT U IIEIOUEH,
uzydyeHue B3aumozeiicTBua okcuga meau (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUid HEUTpadu3aluH, MNOJYYEHHE HEPaACTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METaJUla APYTMM W3 PAacTBOpa COJIA, PEUICHUE
AKCIIEPUMEHTAJbHBIX 3a/lad 1o TeMe «BaxHeline Kiacchl HEOPTraHUYECKHX
COCIUHEHUID.

HHepuoanuecknin 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
ieMenToB JI. WU. MengeneeBa. CtpoeHue aromoB. XMMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KiIacCU(PUKAIIMK XUMHUYECKUX dJeMeHTOB. [loHsiTHe O
IPYIINax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMEJIbHBIC METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yroT aM(bOTEPHBIE OKCUJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckasl cuicteMa XMMAYECKUX 3JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuogHas ¢ JJIUHHONEpUoAHas  (GOpPMBI
[Tepunognueckout cucrembl xumuueckux snemMeHToB [[. . MenneneeBa. [lepuoabl
u rpynnbl. DPU3NUECKUI CMBICT TOPSAKOBOTO HOMEpa, HOMEPOB IEepUOJa HU
IPYIIIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX sifep. M3otomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aroMOoB TepBbIX 20 XMUMHYECKUX  DIIEMEHTOB
[Tepuonuueckoit cucremsl . M. MennpeneeBa. XapaKTepuCTHKAa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajnyca aTOMOB XUMHUUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIIIIAaM U IEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuoamdeckoil CUCTEMbI XUMUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHS HaykKu W mnpaktuku. [[. . MeHueneeB — yd€HBIN H
IrpakIaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (moyisipHass W HEMNOJSpHAas) CBA3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenp  okucieHusa.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE  pPEAKIUU.
IIporiecchl OKUCIEHUsI U BOCCTaHOBIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METANIOB W HEMETaJUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT W IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUUI
(ropenue, peakiu pa3ioKeHUs, COEAUHEHUS ).

Mexcnpeomemunie ceasu



Peanuzamus MeXnpeaMeTHBIX CBA3CH NpU M3YYEHHMM XMMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: Hay4dHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaJlu3, CHUHTE3, Kilaccuukamus, TMepUOJUIHOCTh, HAOJIOJICHHE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: Marepusi, aToM, OHJIEKTPOH, MIPOTOH, HEUTPOH, HOH, HYKIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, a3, (PU3WYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO U XUMHYECKAs peakuusi

[Tepuonunueckuii 3akoH. [lepuoanueckasi cuicTeMa XMUMAYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOWMCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX NEPUONOB, Kajus, KalblUsi M HX
COEMHEHUII B COOTBETCTBHM C IIOJIOKEHHEM »7ieMeHTOB B Ilepmoamueckoi
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHIBl XMMHUYECKOW CBSI3U. THIBI KPHUCTAINIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKUA U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XHUMHYECKUE
CBOMCTBA BEILECTB, OTHOCSAIIMXCA K Pa3JIMYHbIM KjlaccaM HEOPraHHYEeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaius XuMUYeCKUX peakinii Mo pa3InyHbIM IpU3HAKAM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIOBOMY 3(ddekTy, o
M3MEHEHUIO CTENICHEH OKUCICHHSI XMMHUYECKHUX JIEMEHTOB, IO OOPATUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHYECKUE
YpaBHEHUS.

[lonsiTue o ckopoctu xumuyeckol peakiuu. [lonstue o0 0OpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [IoHsITHEe 0 TOMOTEHHBIX U TeTEePOTEeHHBIX
peakuusx. llonstre o xkarammse. [loHsTHE O XMMHYECKOM paBHOBECHH. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M IOJOKEHHE XUMHUYECKOIO
PaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OasiaHC
OKHCJINTEbHO-BOCCTAHOBUTEIBHOW  pEaKIIUU. CocraBnenue YpaBHEHUH



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUM C  HUCIOJb30BAHMEM  METOAA
AIIEKTPOHHOTO OajaHca.

Teopust NEKTPOIIUTUUECKON TUCCOUHUALIMHU. DIIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3Mm aucCOLMAllUM BEIIECTB C PA3IWYHBIMU BHIAMHU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y cioBusi MPOTEKaHUS peakiuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YypaBHEHMs peakuuil. CBoWCTBa KHCIOT,
OCHOBaHMA MW coOJeil B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOM
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

XumuuecKkuii IKCnepumenm:

O3HAKOMJICHME C MOJAEISIMH KPUCTAUIMYECKUX PEHIETOK HEOPTaHMYECKUX
BEI[ECTB — METAIOB M HeMmeTauioB (rpadura M anMasza), CI0XKHBIX BEIIECTB
(x;mopuma HaTpusi), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (DAKTOPOB, HCCIECIOBAHUE AJIEKTPOIPOBOIHOCTU
pacTBOpPOB BEWIECTB, IMpOLECCA AUCCOIMALMU KHUCIOT, IIEJOYEd U COJIeH
(BO3MOXKHO  HCIIOJIb30BaHWE BHUACO MAaTEpHAJIOB), TMPOBEIACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKM  TNPOTEKAHUS  peaklWii  HOHHOrO  OOMEHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3za, oOOpa3oBaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peakiuu pasIoKEeHHs, COCIMHEHMsI), pacCliO3HABaHUE HEOPTraHWYECKHUX
BEIIECTB C TIOMOIIBID KayeCTBEHHbIX pEaklUWil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJibl 1 HX COeIMHEHUSA

OO6mast xapakTepucTuka TranoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Qu3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  XJopa
(B3auMoOJ€iCTBUE € METAJJIaMH, HEMETaJUIaMH, IIeJo4aMu). XJIOPOBOIOPOI.
CongHas KUCIIOTa, XMMHUYECKUE CBOWMCTBa, MOJy4YeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHU3M 4eIOBeKa. BaxHeWiiune XIopuabl U UX
HaXO0X/CHHUE B IIPUPOJIE.

OO6miast xapakrtepuctuka aneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHune u (pu3myecKkue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOA U CePhl. AJUIOTPOITHBIE MOAUDUKAIINK KUCIOPOa
U cepbl. XUMHUYECKHE CBOWMCTBa cephl. CepoBOMOPO, CTpOCHUE, (PU3HUECKHE U
XUMUYecKre cBoMcTBa. OKCHIBI CEpbl KaK MPEACTAaBUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kmciora, (uU3HUecKMe © XHMHYECKHE CBOWCTBA (00mME Kak
MPEACTaBUTENS Kjacca KHUCJIOT U crhenududeckue). XUMHUYECKUE PEaKInH,
JeXxanme B OCHOBE IPOMBIIIJIEHHOTO CIOCO0a MOMYYEHUsSI CEPHOM KHUCIOTHI.
[Ipumenenune cepHor KUcIOThl. CoJIn CEPHOM KUCIOTBI, KAYECTBEHHAS PEaKUUs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arps3HEHUE OKPYXKAIoIIeW cpenbl COCAUHEHUSMH Cepbl (KUCIOTHBIE HOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBIC CTETNICHU OKHUCIEHUs. A30T, paclpOoCTpaHEHUE B MPUPO]IE,
dbuzndeckue U XumMudeckue ceorctra. KpyroBopot a3ora B npupoje. AMMHUAK, €ro
dbu3nYecKue U XMMHUUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coiaum aMMOHMUS,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasg KHUCJIOTa, €€ ToyiydeHue, (U3NYECKHe U XUMHUYECKUE
cBocTBa (0OIIME€ KaK TMPEICTaBUTENS Kiacca KHUCIOT W crnenuduueckue).
Hcnonw3oBaHue HUTPATOB MW COJIeM aMMOHMS B KaueCTBE MHHEPAIbHBIX
ynoopenuit. XuMHUUECKOE 3arps3HEHUE OKPYKAIOIIeH Cpe/ibl COCTMHEHUSIMH a30Ta
(KUCTTOTHBIE JOXKIW, 3arps3HEHHE BO37yXa, IMMOYBBI M BOJ0EMOB). Docdop,
ajutoTporHbie Moaudukamuu Gocdopa, puznueckue M XUMHYECKHUE CBOWMCTBA.
Oxcup pochopa (V) u pochopHas kucinora, pusndeckre U XUMHUSCKUE CBOMCTBA,
nosrydenue. cnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapaktepucTuka 31eMeHTOB [VA-rpynmnel. OcOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTEpHbIE  CTCNEHW  OKHUCJICHHUS.  YTUIEpOJ,  aJUIOTPOITHBIC
Monu(UKALMK, PACIPOCTPAHEHHE B TNpUpojAe, (PU3MYEeCKHe U XUMHYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepoaa B npupoje. OKCUabl yriepoja, ux
¢uznueckre W XUMUYECKHE CBOICTBa, [EWCTBUE Ha IKUBbIE OpPraHU3MBI,
MOJIyYeHHE W TPUMEHEHHUE. DKOJOTHYEeCKHe MPOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1y100aJbHOrO TOTEIJICHUS KJIMMAaTa, IMapHUKOBBIN
addekr. YronpHas KUcaoTa U €€ coiu, X GU3NIeCKUe M XUMHYECKHUE CBOMCTBA,
nojiiyueHue u mnpuMeHenune. KaudecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIWIIMHE, MTPOMBIIIIEHHOCTH M CEIBHCKOM
XO35MCTBE.

[lepBoHauanbHbBIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUAX
yriepoaa (MeTaH, 3TaH, 3TUIICH, alleTUJIEH, 3TaHOJI, IIIMIEPUH, YKCYCHas KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIIEBOJAOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, He()Th),
MPOAYKTHI WX TepepaboTku (O€H3WH), UX POJb B OBITY W MPOMBINIJICHHOCTH.
[lonsiTue 0 OMONIOTMYECKH BaXKHBIX BELIECTBAX: KUPaX, O€IKax, yriieBoJax — U UX
polii B OKM3HM 4YeJOBeKa. MarepuaibHOe €AUMHCTBO OpPraHUYECKUX W
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢Qusnueckue U XUMHYECKHE CBOWCTBA, TMOJy4YEHUE U
npuMmeHerne. CoenuHeHHs KpeMHHsT B mpupoje. OOmmue mnpeacraBieHus 00
okcuse kpemuus (IV) u kpemuueBoi kuciore. CHUIMKAThI, UX UCIOJIb30BaHUE B
OBITY, B MPOMBIIUICHHOCTH. BaxkHelilne CTpOUTENIbHbIE MAaTepHallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOimeMbl 0€30MacHOTO HMCHOJb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3li0B HEOPraHMYECKUX BEILECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
MPOBEJICHNE KAYeCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHWs, ONBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKHUE CBOICTBa
rajJjloreHOB M HUX COCJUHEHHM (BO3MOXKHO HCIIOIB30BaHUE BHUJACOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ o0OpaslaMu XJOPUAOB (TajJOT€HHUJIOB), O3HAKOMIICHHE C
oOpazmamMmu  ceppl W €€  COCIMHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIeOMaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IOoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3Y4YCHUE XHWMHUYECKHUX CBOMCTB
pa30aBIEHHON CepHOM KUCIIOTHI, MPOBEICHUE KAaUeCTBEHHON peaKIluu Ha CyJb(aT-
MOH W HaOIOJIeHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3MuecKuMu
cBoMicTBamMu a3oTa, ¢dochopa M HMX COETUHEHHH (BO3MOXKHO HCIOJIB30BAHUE
BUJIEOMATEepUajoB), oOpa3iamMu a30THBIX U (HOCHOPHBIX YAOOpPEHUH, MOTyUYeHue,
coObupaHue, paclo3HaBaHWE W U3YYCHHE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U ¢GochaT-uOH U U3yUYCHHE MPU3HAKOB
UX POTEKAHUS, B3aUMO/JICCTBHE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yeHUe Mozenein
KPUCTAINTMYECKUX PEIIETOK anmasza, rpadura, QymiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aICOPOIIMKM  PAaCTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTras3a, MojyuyeHue, coOMpaHue, paclo3HaBaHUE M H3yUEHUE
CBOICTB YIJIEKHCIIOTO rasa, MpOBeJIeHHe KaueCTBEHHBIX peakiMii Ha KapOoHAT U
CWIMKAT-UOHBl W H3yYEHHE NPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE 3KCIEPUMEHTAIBHBIX
3az1a4 no treMe «BakHelnme HeMeTaJuIbl U UX COSTUHEHUS)).

MeTausibl 4 MX COeIMHEHUSA

OO6mast XxapakTepUCTHKA XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nojiokeHuss B llepmommueckod cucreme xumuyeckux siemeHrtos . .
MenpneneeBa u ctpoeHusi atomoB. CTpoeHre MeTamioB. Mertamndeckasi CBsI3b U
METAJUIMYECKAs] ~ KpHUCTa/NIMuecKas  pemeéTka.  DJIEKTPOXUMUYECKUH  pAan
HaMpsHDKeHUH MeTaiuioB. OU3NUYECKHe W XMMHUYECKHUE CBOWMCTBA MeTaioB. Ooimue
crocoObl monyyeHus MeTauioB. [loHATHE O KOppO3UM METaJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmiiaBbl (CTaslb, YYTyH, IIOPaTFOMUHUU,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MOJIOKEHUE B llepuogmyeckoil cucremMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAaXOXICHHE B INPUPOJIE.
dusnueckue U XUMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUJIbI U



TUAPOKCHUABI HATpuss MW Kanus. [IpumMeHeHue MIeNnOoYHbIX METaIOB W HX
COCUHEHUN.

IllenouyHO3eMENBHBIE METAAJABl MAarHui MW KaJblHMK: MOJOXCHUE B
Ilepuonnueckon cucreMe xumudeckux siemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJAeHue B npupoje. Duznueckre 1 XuMHUIYECKUE CBOMCTBA MAarHUs
U Kanblus. BaxkHelmue coequHEHHUS Kaublus (OKCUZ, THAPOKCHI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHUI: TIOJIO)KEHUE B [leproanueckoil CuCTeME XUMUYECKUX JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE aTtoMa, Haxo)KAeHue B npuponae. dPusndeckue U
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
ATIOMUHUAL.

Kenezo: nonoxenue B llepuoanyeckoil cuctemMme XuMHUUECKUX 3JEMEHTOB [l.
. MenaeneeBa, CTpOCHHE aTroMa, HaxoxkiaeHue B mnpupojge. Dusznueckue u
XHUMHYECKUE CBOMCTBA kene3a. OKCHIbI, THAPOKCUABI U coiu xkene3a (1) u xenesa
(ITT), ux cocrap, CBOMCTBA U MOJyYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHHE C oO0pasllaMud METAJIOB M CIUIABOB, HUX (PU3UUECKUMHU
CBOMCTBaMH, M3Yy4YCHHE  PE3YyJIbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJIEUCTBHS OKCHIA
KaJIbLIMUSI M HATpUs C BOAOM (BO3MOXHO UCIIOJIb30BAHUE BHIEOMATEpPUAJIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXKHO  HKCIIOJIb30BaHHWE  BHUJIEOMATE€pPUAIOB), MPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEaKL Ui HAa MOHBI: MAarHMs, KaJIbLMs, aJFOMUHUS, LIMHKA, JKelle3a
(IT) u xene3a (I11), meau (II), HaGmroneHNE M ONMMCAHUE TIPOILIECCOB OKPAIIMBAHUS
IUIJAaMEHU HMOHAMHU HATpus, Kajiusg M Kaiblus (BO3MOXXHO MCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHU/IA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE IKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «BaxkHeimue
METAJUIBI U UX COCAUHEHUS.

XuMHS U OKpY KaoUias cpeaa

BemecTtBa m Marepuasibl B ITOBCETHEBHOW >KM3HM 4YeloBeka. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakinuii B ObiTy. IlepBast momomp mpu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXkKawlied cpeabl (MpeaeiabHas OoMyCcTUMas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3K0JIOTMYECKUX
mpooeM.

Xumuueckuit IKCnepumenm:

U3y4eHHEe O0pa3lloB MaTepUATOB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEPHBIC
Martepuaibl).

Mexcnpeomemunie ceasu



Peanuzanmsi MEXNpeAMETHBIX CBSI3€H MpPU M3YYCHWH XUMUU B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIHOJB30BAaHUE KaK OOIIHWX eCTECTBEHHO-HAaYy4HBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHSATHS: HAyYHBIH (DakT, ruUmoTe3a, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKALUA, IEePUOJTUIHOCTh, HAOJIOIEHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHUE, MOJEb, SBJICHHE, TApPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

dusnka: MaTepus, aToOM, O3JEKTPOH, TNPOTOH, HEWTPOH, WOH, HYKIHU],
W30TOIBI, PaJMOAKTHBHOCTH, MOJICKYJa, JJICKTPHUYECKUH 3apsj, MPOBOIHUKH,
MOJYNIPOBOIHUKHM, JUDIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, ra3, PaCTBOP, PACTBOPHUMOCTH, KPUCTAJUTHUYECKAs
peméTka, CruiaBbl, (U3MYECKHE BEIMYUHBI, SIUHUIIBI H3MEPEHHUS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npixanwe, Ouocdepa, SKOCHCTEMa, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOA3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpATbI, TOPHBIC IOPOJIHI,
NIOJIC3HBIC NCKOIIAEMBIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3yibTaThl OCBOCHMS MPOrPAaMMbl OCHOBHOI'O OOIIETo
o0pa3oBaHusl JOCTUTalOTCAd B XOJ€ OOyYeHHs XUMHUU B €IMHCTBE y4eOHOH WU
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUICKUMHU
COLMOKYJIbTYPHbIMU W JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, NPUHATHIMU B
oOllecTBe MpaBWJIaMM U HOPMAaMHU TOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOIIO3HAHMS, CAMOPA3BUTHUA U COIMATIA3ALINY YUAIIUXCSI.

JInyHOCTHBIE pe3yJIbTaThl OTPAXKAIOT TOTOBHOCTD yqalmxcs
PYKOBOJICTBOBATbCSI CUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OpUEHTAUHUN U
paciIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K OTE€UECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUECKOMY
U HAy4yHOMY HaCJIeIWI0, TIOHUMAHUS 3HAYCHUS XUMHUUYECKOW HAyKH B >KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAJIETh JTOCTOBEPHOW HHGpOpMAaIHE o
NEPEIOBbIX JOCTHXKEHUSX U OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOW XHUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MHpa U 00IIECTBa;

2) rpaIaHCKOT0 BOCTIMTAHUSA:

IOPEACTaBICHUS O COLMAJIbHBIX HOPMax M MpPaBWIaX MEXIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIIeIOBAaTEIbCKOM, TBOPUECKOM W APYrHMX  BHJAX
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH TpU
BBIMIOJTHEHUU Y4E€OHBIX, TO3HABATEIbHBIX 3a/1ad, BBIMIOJIHEHUH XWUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOINM B TIpoliecce JTOW y4ueOHOM NeATenbHOCTH, TOTOBHOCTH
OLICHUBAaThb CBOE TIOBEJECHHWE U TMIOCTYIKH CBOMX TOBApUILEH C TO3ULUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHHUS MTOCIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTI' 0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABIEHUS O BEUIECTBE M XMMUYECKOM PEAKLMU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pPa3BUTHsS HAyKH WU COCTABJISAIOLIME
OCHOBY [l IOHMMAHUS CYIIHOCTH HAYYHOW KapTHUHBI MHUpA, MPEJICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKa C
MNPUPOTHOM CPEION, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEIIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUHU IO
XAMHUH, HEOOXOIUMBIE I OOBSICHEHUS HAOIIOJAaEMBIX MPOIIECCOB W SBICHHM,
MO3HABATEIbHOM, MH(OPMALIMOHHON M YWUTATENbCKOW KYyJIbTYpPhl, B TOM YHCIIE
HaBBIKOB CAMOCTOATENIIbHOM paboThl ¢ Yy4eOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATYpPOH, JTOCTYIMHBIMH TEXHUYECKHUMH CPEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHIO W TIO3HAHWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCThP K €aMOOOpa30BaHMIO, MPOCKTHOM ¥  HUCCIIEI0BATEIHCKOMN
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH W YPOBHS OOYYCHHUS B
JIATbHEUIIIEM;

4) popMupoBaHHUsI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOT'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *W3HU, OCO3HAHUE TOCIECIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOICHUS aIKOTO0JIsSI, HAPKOTHKOB, KYPCHHS),
HEOOXOAUMOCTH COOJIFOAICHUST TpaBWJI 0€30MacHOCTH MpU  OOpalleHuu ¢
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOI0 BOCTIMTAHUS:

MHTEPEC K MPAKTHYSCKOMY M3yUYeHHUI0 Tpodeccrii U Tpyaa pa3IuyHOro poja,
yBOXCHHEC K TPYAYy W pe3ysibTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE TPUMEHEHUs TMPEAMETHBIX 3HAHUW 110 XUMHH, OCO3HAHHBIH BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJTODKCHHS 00pa30oBaHUs C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPOoeCcCHOHAIBHON NESITEbHOCTH U Pa3BUTHSA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM Cpelie;

6) 9KOJIOTHYECKOTr0 BOCITUTAHMS:

HKOJIOTHYECKH I1€JIECO00Pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MTOHUMaHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nuecKoMy M TICHXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOACHUS
IpaBMJI 0€30MACHOTO MOBEJCHUS MIPH pabOTe C BEIIECTBAMH, a TAKKE B CUTYaIHUX,
YTPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYCHUHU XUMUH, IS
pELICHUS 3a/1a4, CBA3AHHBIX C OKPYKAOLIEH MPUPOJHON CPENOH, ISl MIOBBILICHUS
YPOBHS  DKOJOTUYECKOW  KyJIbTYpPhl, OCO3HAHHS TJI00adbHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HUX peHIeHUs MOCPEIACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATbBI

B cocraBe weTampeaqMeTHBIX PE3YyJbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMupoBaHUS MHPOBO33pCHUS OOIICHAYYHbIE TIOHATHS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTe3a, (HAKT, CUCTeMa, MPOIECC, IKCIIEPUMEHT U APYTOE.), KOTOPHIC
WCITIOJIB3YIOTCS] B €CTECTBEHHO-HAYYHBIX



NpeIMeTax M TMO3BOJSIOT HAa OCHOBE 3HAHUWA M3 OJTUX MPEAMETOB
dbopMupoBaTh TMpEACTaBICHHE O IEJOCTHOM HAy4YHOW KapTUHE MuUpa, U
YHUBEpCaJibHble y4eOHble JeHCTBUS (MMO3HABATEIbHBIE, KOMMYHUKATHUBHbIE,
PEryJISITUBHBIE), KOTOpble oOecrneunBaroT (HOPMUPOBAHME TOTOBHOCTH K
CaMOCTOSTEIbHOMY IJIAHUPOBAHUIO U OCYLIECTBICHHUIO YUEOHOU IEATETbHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBIE YUeOHbIE eliCTBUA

ba3oBble JiornyecKkue NecTBUA:

YMEHHSI MCIOJb30BaTh MPUEMBI JIOTUYECKOIO MBIIUICHUS TPU OCBOCHUHU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX TMOHSATUN (BBIACIATh UX XapaKTEPHbBIC
NPU3HAKK, YCTAHABIWBATH B3aMMOCBS3b C JAPYTMMHU TOHSITHUSMH), HCIOJIL30BaTh
MOHSITHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SIBICHU, BRIOMPATh OCHOBaHUS U
KpUTEPUU ISl KiIacCU(PUKAIMM XUMHYECKUX BEHIECTB U XUMHYECKUX PEaKIIUi,
yCTaHABJIMBATh MPUYMHHO-CIIEJCTBEHHBIE CBSI3M MEXIYy OOBEKTaMH H3y4YeHUS,
CTPOUTH JIOTUUECKHE paCCyXACHUS (MHIAYKTUBHBIC, JICAYKTUBHBIE, 10 aHAJIOTHUH),
JIeNIaTh BBIBOJbI U 3aKJIIOUECHUS;

yMEHUE TIPUMEHSITh B TIpollecCe TO3HAHMS TOHATUS (TIPEAMETHBIC W
MeTarpeIMeTHbIC), CAMBOIMYECKHUE (3HAKOBBIE) MOJICTH, UCIIOJIb3yeMbI€ B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMHYECKUN 3HAaK (CHUMBOJI 3J€MEHTa), XUMHUYeckas QopMyna MU YypaBHEHHUE
XUMHYECKOW peakiuu — MpU pelIeHUuH yuyeOHO-TI03HABATENbHBIX 3aJlay, C y4ETOM
ATUX MOJEIBHBIX MPEICTABICHHUI BBIABIATh U XapaKTEPHU30BaTh CYIIECCTBEHHbBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKHX PEAKIUH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPHUYUHHO-CJIEICTBEHHBIE CBS3M U
IPOTUBOPEUHUS B U3YUAEMBIX IIPOLIECCAX U SIBICHUSAX.

Ba3oBble ucciaeaoBaTe/LCKHe 1eHCTBUA:

YMEHHUE MCIOJIb30BATh IOCTABJICHHBIE BOIMPOCHI B KAay€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KauyeCTBE OCHOBBI i1 (POPMUPOBAHHS TUIIOTE3BI IO
POBEPKE MPABHIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHNE ONBITa MO IUIAHUPOBAHUIO, OPTraHU3AMH U TPOBEICHHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YyMEHHE Ha0momaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3ylbTat, (GOpMYIHpPOBATH 0000IIEHUS U
BBIBOJIBI I10 PE3YJIbTATaM IIPOBEIAEHHOTO OIIBITA, UCCIIENOBAHUS, COCTABIATh OTUET
0 mpojeraHHol padorte.

Pabora ¢ unpopmanmueii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HWHGOPMAIHIO
Pa3IUYHBIX BUJOB U (POPM NIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOIO COJIEpXKAHHUS, CIPaBOYHbIC
nocodbusi, pecypcbl MHTepHETa), KPUTUUECKH OLIEHHBATh MPOTUBOPEUYUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHSTh PA3JIMYHBIE METOJbl U 3alpoChl MPU MOHUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX MJi1 BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOr0 TUIA, IPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BAHMS  MH(POPMALMOHHO-KOMMYHUKATHUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpPON aKTUBHOT'O MUCIOJIb30BAHUS PA3TUUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECIO0KHBIMH CXEMaMH, JuarpaMMmami,
OpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATH B Mpolecce ydyeOHOU W
UCCJIeI0BATENbCKON ACATENBHOCTH MHMOPMAIUIO O BIUSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSIHUE OKpY’Kaolled MPUPOIHOU
Cpelbl.

KoMmyHuKkaTHBHBIE yHUBEPCAJIbHbIE Yy4eOHbIe eiiCTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B XoJe Auanora W (WiIM) JIUCKYCCHUM) TIO
cymecTBy  oOcyxaaeMod  TeMbl, (GOPMYIHpPOBAaTH  CBOM  MPEAJIOKECHHS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBISATh  MOJYYEHHbIE  PE3yJIbTaThl  MO3HABATEIBHOM
JESATENbHOCTH B YCTHBIX W TNHCBMEHHBIX TEKCTax; JejaTh MPe3eHTAINI0
PE3YNIbTATOB BBHIMOJHEHUS XUMHUYECKOTO SKCIepUMEHTa (J1abopaTOpHOTO OIMbITA,
1abopaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOro COTPYAHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABATEJILHOM WU MCCJIEAOBATENbCKOW  JIESITENBHOCTH  NpPU  PEUICHUU
BO3HUKAIONIMX MPOOJieM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COIJIACOBAHMS
no3uiuil (00cyXeHus, 0OMEH MHEHUSIMH, «MO3TOBBIC HITYPMbI», KOOPAMHAIIMS
COBMECTHBIX JECHCTBUH, ONpPEACICHUE KpPUTEPUEB IO OILIEHKE KayecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PerysiTuBHbIE YHUBepCcaJlbHbIe Y4eOHbIe 1efiCTBUS:

YMEHUE CAaMOCTOSITENIBHO OMNPENENATh UEIN JEATEIbHOCTH, IUIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JesITENBHOCTD, BEIOMpATh Hanbosee d3(hPEeKTUBHBIE CITOCOOBI pelieHUsT yUeOHbIX U
IIO3HABATEIBHBIX 3a/Jad4, CaMOCTOSTEIBHO COCTAaBISATh WIM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA INIPU BBINOJHEHUU 33JaHUM C YUYETOM
MOJTyYEHUS] HOBBIX 3HAHMN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIMIX,
OLICHMBAaTh COOTBETCTBUE IIOJIyYYEHHOIO pE3yJibTaTa 3asBICHHON LEIU, YMEHHUE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOEHHUIO 00S3aTEIBHOrO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW QeaepanbHO paboyell mporpaMMon,
BBIICJIAIOT: OCBOEHHBIE YYaIlMUMHUCS HAay4YHbI€ 3HAHUS, YMEHHS M CIIOCOOBI



nedcTBuil, crnenuduyeckue I8 OpeAMETHOM o0macTu  «XUMHS», BHJbBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HAHMS, €ro  HHTEPHpPETALNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y yUAIIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSATHUI: aTOM, MOJIEKYIa,
XUMHUYECKUI JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi OJIsl XUMUYECKOTO JIEMEHTA B COCAMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHME, COJIb, JJIEKTPOOTPHULATEIILHOCTh, CTETIECHb
OKHCJICHUS, XUMHYECKas PEaKIus, KiIacCUPUKAIUS PEaKIuil: peakiuu
COCIMHECHUS, PEaKIUU PA3JIOKECHUS, PEAKIHUH 3aMEIICHUs, PEaKInu
oOMeHa, HK30- U SHJIOTEPMUUECKHE PEAKIINH, TEII0BOU A (EKT peakiium,
SAPO aToMa, SJEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTalb, PAJANYC
aToMa, XMMHYECKasi CBs3b, MOJISIPHAs W HEMOJIApHAasi KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTHMOH, aHWOH, PACTBOP, MAcCOBasl JOJIsl BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHUYECKMX TOHATUH U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBlieHUs QopMyi
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTeNeHb  OKHUCJEHHUS  JJEMEHTOB B  OWHApHBIX  COCJUHEHUSX,
NPUHAJIE)KHOCTh BELIECTB K OMNPEACIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBsi3u (KOBajJeHTHasT W MOHHAasi) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepumogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IOHUMAHHUE NEPUOAUYECKONM 3aBUCHUMOCTH CBOWCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJ0XeHUsl B Ilepuoanueckon cucreme,
3aKOHOB COXPAaHEHUs MacChl BELIECTB, INOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapaKTepu3oBaTh TaOMMUHYIO ¢opmy Ilepumoamueckoit
CHCTEMBl XMMMYECKHX DJJIEMEHTOB: pa3JIM4aTh T[OHSTHUS  «TJIABHAS
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)y», maneie u
OomnbIIMe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMUYecKux diemeHToB [J[. .
MengaeneeBay C YUCIOBBIMM XApaKTEPUCTHKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00Ilee YUCI0 JIEKTPOHOB
U pacrnpeereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(UIMPOBATh XUMUYECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHYECKUE peakuuu (10 YUCIY U COCTaBY YYacTBYIOUIMX B pPEaKIMU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAsl OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHM IIPOTEKAHHMSI XUMHUYECKUX NPEBpALICHUN B
Pa3JINYHBIX YCIOBUAX;

BBIUUCIISIT OTHOCUTEIBHYIO MOJEKYISAPHYIO M MOJISIPHYKO MacChl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »3jeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE OINEpPALUH MBICIUTEIBHON AEATEIbHOCTH — aHAJU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTeMaTH3aluio, KJIacCU(PUKALHUIO,
BBISIBICHUE TMPUYMHHO-CJIEJICTBEHHBIX CBSI3€M — ISl M3Y4YEHHs CBOMCTB
BEIIECTB W XHMHUYECKHX pPEaKLHi, €CTEeCTBEHHO-HAy4YHbIE METOBbI
MO3HAHUS — HAOJIOIEHHE, W3MEpEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NpaBWJiaM  [OJb30BaHUSA  XMMHYECKOM  TOCYyIOW U
nabopaTopHbiM 00OpYyJOBaHUEM, a TakKXKe TMpaBuiaM oOpamieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIHUSMHU 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB MO TOJYYEHUIO U COOMPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAA M KHUCJIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB C OMNPEACIEHHOM MAacCOBOW JOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  AKCIHEPUMEHTHl IO
PaCIIO3HABAHUIO PACTBOPOB LIEIOYEH M KUCIOT C ITOMOIIBIO WHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 kiacce npeamMeTHbIe pe3yabTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y YUAITUXCSI YMEHUM

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TMOHSATUH: XUMHYECKUN
AJIEMEHT, aTOM, MOJEKyJlia, WOH, KaTUOH, aHUOH, IMPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIlIECTBO, BaJEHTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHUS, XUMUYECKasl peakius, XUMUYECKasi CBs3b, TEILUIOBON 3 deKT
peakiuu, MOJb, MOJISpHBIA  00BEM,  pacTBOp,  AJIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs HUCCOLUUALMS, PEAKIUU HOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE paBHOBecHE, OOpaTUMble W



HEOOpaTUMBbIE PpEaAKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEAKIIHH,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHME W  BOCCTAHOBIICHHUE,
amotponus, aMm(pOTEepHOCTh, XUMHUYECKas CBSI3b (KOBaJICHTHAs, MOHHAs,
METaJNIMYeCcKasi), KpHUCTaJUIMUecKass pemérka, KOppo3us METaljIOB,
CIJIaBbl, CKOPOCTb XHMMHYECKOM pEAKUHH, MPEAEIbHO JOMyCTUMAast
koHueHTpauus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHATHH U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUH BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUUYECKYI0 CHUMBOJIMKY JUIsl COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHII;

ONpPEAEIATh BAJICHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKHX PJIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOrO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OnpeNeIEHHOMY KJIacCy COeQuHEHUuM mo ¢opmyrnam, BHJI XUMHYECKOU
cBs3W (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps/]l MOHA MO0 XMUMHUYECKOU (Qopmyrie, XapakTep Cpeabl B
BOJIHBIX PACTBOpPAX HEOPTaHWYECKUX COCAMHEHMM, THUM KPUCTAJIMYECKOM
peLIETKN KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. M. Menneneea wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH W XapaKTepU30BaATh
Tabiuunyto ¢opmy Ilepuonnueckoid cucTeMbl XHUMHUYECKHX 3JEMEHTOB:
paznuyarh TOHSATUSL «rjaBHas mnoArpymmna (A-rpynma)y U «1mobouyHas
noarpynmna (b-rpynma)», wmanble u OoibllIMe€ TMEPUOABI, COOTHOCUTH
0o003HaueHusl, KOTOphIE HMEIOTCS B MEPUOJUYECKON Tabmuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB H 3apsij sapa, OOIIee YHCIO DIIEKTPOHOB U
pacupeneneHne WX 10 DIEKTPOHHBIM CJIOAM), OOBICHATH 0OIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUI B
npeaenax MajlblX MEPHOJ0B U TVIABHBIX MOATPYNN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKUE DJIEMEHTHI, HEOPTraHMYECKHE BEIECTBa,
XUMHUYECKHE peakuuu (M0 YUCIy M COCTaBYy Y4YacTBYIOLIMX B PEaKIUU
BEIIECTB, MO TETUIOBOMY 3(DEeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME W crneuupuUecKue XUMHYECKUe
CBOWMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IMOJATBEPXKAAS ONHUCAHUE
IPpUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh  YPAaBHEHHS 3BJEKTPOJUTHYECKOM JOUCCOLMALNAHM  KHUCIOT,
LIEJIOYEHN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIINI HOHHOTO



oOMeHa, YpaBHEHHS peakiui, MMOATBEPKAAOIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIH
MOCPEACTBOM COCTaBJICHHSI SJIEKTPOHHOTO OajaHca 3TUX peaKIui;
IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKaHHUs XHMHUUYECKUX TMPEBpAIICHUA B pa3IMYHBIX
YCITIOBHSIX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYISIPHYIO W MOJSPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOTO »JJeMEHTa 1o Qopmyie
COCIMHEHMsI, MACCOBYIO JIOJNIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBujia  MOJb30BAHUA  XMMHUYECKOM  MOCyAod
nabopaTopHbIM OOOpYIOBAaHWEM, a TakkKe TMpaBwiIa oOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX ONBITOB IO TMOJYYECHUIO U COOMpPaHUIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKJAIOIINE  KAYeCTBCHHBIH  COCTaB
pa3IMYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHI-, OPOMUI-,
uoaua-, kKapOoHat-, ¢ocdar-, CUIUKaT-, Cyibdar-, TUIPOKCUJ-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI HM3yYEHHBIX METaJUIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEIIECTB;

IPUMEHSITh OCHOBHBIEC OIEpAIlMU MBICIUTEIbHON JNeATEeIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHUCTEMAaTU3alMIO, BBISBICHHE
IPUYMHHO-CIICJICTBEHHBIX CBSI3€M — /I WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEAKIUH, €CTeCTBEHHO-HAYYHbIE METOAbl TIO3HAHUS —
HaOJIIOIeHNe, M3MEpPEHUE, MOJCIUPOBAHUE, IKCIIEPUMEHT (pEalbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YyacoB
Ne HaunmeHoBaHMe pa3esioB U DuieKTpoHHbIe (U poBHIE)
KoHTpoabHbie IIpakTHuyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoTbI padoThI
Paznen 1. [lepBoHavaibHble XMMHUYECKHE MTOHATHSA
XuMus — BakHas 00J1aCTh
11 €CTECTBO3HAHUSA U 5 5 bubnuoreka [IOK
' MIPAKTUYECKON JESTEILHOCTH https://m.edsoo.ru/7f41837c
YyeJI0BeKa
12 BemecTBa 1 xXumMmnueckue 15 1 bubmmoreka [JOK
' peakuuu https://m.edso0.ru/7f41837¢c
Hroro mo pazaeny 20
Pa3nen 2. Baxkneiimmue npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosznyx. Kucnopon. [lousitue 5 bubmuoteka [IOK
' 00 oKcHIax https://m.edso0.ru/7f41837¢
29 Bopopoa. [Tousitue o kuciorax 8 1 bu6mmoreka [JOK
' U COIsIX https://m.edso0.ru/7f41837¢
23 Bopa. PactBoper. [TonsTue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHHUSX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJI1aCChI bu6mmoreka [JOK
24 . 11 1 1
HEOPraHUYECKUX COECIUHEHUMN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3;1eMmenToB /[I. U. Menaeneea. CTpoeHune aToMoB.
Xumuueckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU



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

[Tepuonnueckuii 3aK0H U

31 [lepuoauueckas cucrema 7 bubnuoreka [IOK
XUMHUYECKUX temeHToB [l. W. https://m.edsoo.ru/7f41837c
MemnpneneeBa. CTpoeHue aroma
XuMH4IecKas CBS3b.

3.2 OKHCIUTETBHO- 8 bramorexa HOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTCJIbHBIC pCAKITNN
bu6mmoreka [JOK
Hroro no passeny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpemst 3 bubmuorexa LIOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

9 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB 1 TeM uugpoBbie
Ne i/ P Konrpoabubie | Ilpakruyeckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIMu
11 [ToBTOpEHue u yriyorienne 3HaHUN 5 1 bubnnoreka [IOK
' OCHOBHBIX pa3/IesIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoteka [IOK
' peaxIuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOLIHAITHS. 8 1 1 bubnuoteka [IOK
' XUMHUYECKUE PEAKIIMHU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 17
Paznen 2. HemeTanabl M MX coeJUHEHUS
OO6mras xapaKTepuCTUKa XUMUYECKHUX bubnuoreka [IOK
2.1 4 1
anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1as XapakTepUCTUKAa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 Bubmmorexa LIOK
' pyfisl: Lep https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01as XxapakTepUCTUKAa XUMUYECKIX
2.3 anemeHTOoB VA-rpymmsl. A30T, pochop u ux 7 1 bubmorexa [IOK
' PYHHEBL ’ P https://m.edsoo.ru/7f41a636
COEMHEHUS
OO1as XxapakTepUCTUKAa XUMUYECKIX
2.4 anemeHToB [VA-rpynmel. Yrinepoa n 8 1 2 bubmmorexa [IOK
' . PYHTEL. poaL https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 25



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

Paznen 3. MeTta/u1bl H HX COCIUHCHUSA

N bubnuoteka [IOK
31 Ouipte CBOHCTRA METALIOB 4 https://m.edsoo.ru/7f41a636
N bubnuoteka [IOK
3.2 Baxneiiime MeTaiuiel ¥ UX COEIMHEHUS 16 https://m.edso00.ru/7f41a636
Wroro mo pazneny 20
Paznen 4. Xumus u okpy:kamomas cpeia
41 B 3 bubmmoreka [JOK
. CIEeCTBA U MaTEePHAJIbl B )KU3HHU YEIOBEKA htts://m.edsoo.ru/7f41a636
Hroro mo paznmery 3
p 06 BDE 3 bu6mmoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHHOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu@ppoBbIe
Tema ypoka Kourpouabnsie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTbl
pecypcbl
1 [Ipenmet xumuu. Posib XUMUH B KU3HU 1 bubmmoreka [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOIaX MIO3HAHUS B XUMHH 1 bubmorexa [TOK
8 https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpaBuna
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubnnoreka [IOK
oOparreHus ¢ J1abopaTOpHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»
Uucteie BemecTBa U cMecu. CriocoObl bu6mmoreka [JOK
4 . 1
pasaeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabota No 2
5 Pas enere cmeceli ( cne 1 bu6mmoreka [JOK
(PasICIIeHE eMec Hv Ha IpUMEp https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmuoreka [IOK
6 A 1
TOMBL H MOJCIYIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKU 1 bubmuoreka [IOK
(CMBOJIBI) XUMUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U Cl0KHBIEC BEIIECTBA 1 bubmorexa [OK
P - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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3aKOH ITIOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [IOK

10 X .B
umrieckas popmyna. BanenTHocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JIEMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bu6mmoreka [JOK
11
OTtHocuTenbHast MOJIEKYJIsIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 707151 XUMHUYECKOTO bubmmoreka [JOK
3JIEMEHTA B COEMHECHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso BemecTBa. MoJib. bubmmoreka [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
1 DOu3nveCcKre 1 XUMUYECKHE SIBICHHUS. bu6mmoreka [JOK
XHUMHUEcKash peaKus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 yclnoBus NPOTEKAHUS bubnnoreka [IOK
15 .
XUMHUUYECKUX PEaKLUi https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHMSI MacChl BEIIIECTB. bubnuoreka [IOK
16
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust konmdecTBa, Macchl
17 BEIIECTBA 10 YPABHCHHUSAM XHMHUCCKUX bubmmorexa [IOK
H . P https://m.edsoo.ru/ff0d5708
peakuuii
Kiaccudukanus XuMrUIecKuX peakiui
18 (coenMHEHMS, PA3JIOKEHUS Bubmmorexa LIOK
s P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneaucT. O6o0IeHe 1 bubmorexa [OK
i ARET- Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtposneHas padora Nel mo teme bu6nuoreka LIOK
«BeliecTBa 1 XUMHYECKUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
1 Bo3nyx — cmecs razos. Cocras bubnuoreka LIOK

Bo3ayxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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npoctoe BeuecTBo. O30H

duznueckre U XUMHUYECKHUE CBOMCTBA

bu6mmoreka [JOK

22 KHCIIOPOAA (PeaKiiH OKHCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 okcumax
CriocoOblI MoJTydeHUsT KUCIOpoia B
23 71a00paTOpUH U MPOMBIIITIEHHOCTH bubmmorexa [OK
’ https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TemoBoil a3pPexT xumMmuueckoit
24 peaKuuu, MOHITHE O bubmmoreka [JOK
TEPMOXUMHUYECKOM YPABHEHHH, K30~ U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUSCKUX PEAKITHSIX
TommmBo (HehTh, yroyib U METaH).
25 3ar XSHGIEHG(EOS ’ a, CIocoObI zro bubmorexa [TOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPAIICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «[Tony4yeHne u coOOMpaHUe KMUCIIOPOIa Bubmmorexa LIOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHUE €ro CBOMCTBY
7 Bonoponx — anemeHT u npocroe bu6mmoreka [JOK
BeniecTBo. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
08 du3nYecKre U XUMUYECKHE CBOMCTBA bubmuoreka [IOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KUCIIOTAX M COJIAX bubmorera [OK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoMy4eHHs BOJAOPOIA B bubnunoreka [JOK
nabopatopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckas padota Ne 4 o Teme
P P bubnmuoreka [IOK
31 «ITonmyuenue u cobupanue BoA0poa,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonspHblii 00bEM ra30B. 3aKOH

bubmuoreka [IOK

32
ABorajipo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béma, KOJIHMYECTBA
33 BEIIIECTBA ra3a 10 €ro M3BECTHOM bubnmorexa [OK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MM 00BEMY
Brruucienus 006EMOB ra3oB 1o
34 ABHCHHIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa [OK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIICHMI T'a30B
35 dOu3nvecKrue 1 XMMHUIECKHUE CBOMCTBA bubmmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [lonsitue 06 bubnuoteka [IOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HachieHHbie
37 M HEHACHIIEHHEIE pacTBOPEI. MaccoBas bubmorexa [OK
m p PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[TpakTrueckas padota Ne 5 o teme
38 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [IOK
onpeneIEHHON MacCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBA»
39 KonTtponbnas padora No2 mo teme bubnunoreka [IOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KilacCUpHUKaIus, bubnunoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmyuenne u XUMUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorera [OK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusl: cOCcTaB, KIacCUpHUKAIuS, bubnmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tonyuenue n xumMu4eCKHUe CBOMCTBA bu6mmoreka LIOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
m KucnoTsl: coctas, kiaccuduxanws, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee?
45 [Tony4yeHnue u XuMH4YECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATYpa,
46 CHOCO((SI)II)HOJI )GHI/H[ XI/IMI/II{Z(I:)KHG bubmorexa [OK
y i ’ https://m.eds00.ru/00ad9474
CBOICTBA
[Mpaktudeckas padota Ne 6. Penrenne
47 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoteka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
48 I'eneTnueckas CBsI3b MEXKy KJlacCaMu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo0.ru/00ad9a50
bubmmoreka [JOK
49 O06o00meHre U cHCTeMaTH3alys 3HAaHUH
m H https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACChl HEOPraHUYECKUX bubmmorexa OK
. P https://m.edsoo.ru/00ad9ela
COCAMHCHUI
[TepBbie OTBITKH KIacCU(pUKAITIU
bubmuoreka [IOK
51 XUMHYECKHUX 3JIEeMeHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Iepuonnueckuii 3aKk0H U
bu6nmoreka [JOK
52 [lepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bu6 OK
53 Ilepuropl, TpyIIIBL, TOATPYIIIBI nommorexa L

https://m.edsoo.ru/00ada52¢c
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Crtpoenue aromoB. CocTaB aTOMHBIX

bubmuoreka [IOK

o4
saep. M30Tonbl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
P P . bubnuoteka [IOK
55 aToMOB 371eMeHTOB [lepuoguueckoit
https://m.edsoo.ru/00adaébc
cucremsl Jl. 1. MenaeneeBa
XapakTeprucTUKa XUMHUIECKOTO
56 3JIEMEHTA TI0 €T0 IOJIOKEHUIO B bubnuoreka [IOK
[Tepuomnueckoii cucreme /1. N. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa Jist
57 pa3BuUTHS Hayku U ipakTtuku. /1. . bubnuoteka [IOK
MenneneeB — y4€HBIN, IEAAror u https://m.edsoo0.ru/00ada96e
rpaxJIaHUH
PesepBublit ypok. O60011eHe 1
P P EII bubmmoreka [JOK
58 cHcTeMaTH3aLus 3HaHuH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepoyHas padoTta
KontponsHas padoTta Ne4 o teme
59 «Ctpoenue aroma. XuMU4ecKasi CBSI3b» bubmmorexa [IOK
p . ' https://m.edsoo.ru/00adb486
/ Beepoccwuiickas npoBepouHas pabora
60 DIEeKTPOOTPULIATENILHOCTh AaTOMOB bubnunoreka [IOK
XUMHUYECKUX JIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [IOK
61 nu
OHHT XUMHCCRA CBAL https://m.edsoo.ru/00adac34
62 KoBanenTHas noasipHasi XauMudeckas bu6nuoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenoasipHas XUMUYECKas bu6nuoreka LIOK
CBA3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKUCICHUS bu6nmoreka [JOK
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https://m.edsoo0.ru/00adae28

65 OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC 1 bubnuoteka [IOK
peakuuu https://m.edsoo.ru/00adb076
66 OKUCIATETN U BOCCTAHOBUTEIIA 1 Et?ri?;;i:eciizou.r(j/%Oa db076
PesepBueblil ypok. O0001IEHNE U
P P fII bubnuoteka [IOK
67 cHUCTeEMAaTU3alysI 3HAHUU 110 TEME 1
https://m.edso0.ru/00ad9ch?2
«Ctpoenne aroma. XUMUYECKask CBSI3b
68 PesepsHblit ypok. O6001eHNE U 1 bubnuoreka [IOK
cHUCTeMAaTu3anys 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I1O 68

[TPOI'PAMME
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9 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka Konrpoasubie | Ilpakrnueckue
n/n Bcero u3ydyeHusi | oOpa3oBarTejbHbIE
padoTbI padoThI
pecypchbl
[Ieproanueckuii 3aKoH.

1 IIepnoanueckas cucrema 1 bubnuoreka [IOK
XUMHUYECKUX 3eMeHToB /I, W. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMUYECKHX 3JIEMEHTOB 1 bubmorexa [OK

R https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HoMeHKIIaTypa 1 bubnnoreka [IOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckon CBA3U U TUIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padorta Nel o teme

5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1
OCHOBHBIX pa3JIeNioB Kypca 8 kiacca»

5 Knaccudukanus XuMu4ecKux 1 bubnunoreka [IOK
peaKUii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHYECKON

7 eakinu. [ToHATHE O TOMOT€HHBIX U 1 bubnnorexa [JOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOrE€HHBIX PEAKIUAX
[lonaTHE 0 XUMHUUYECKOM PAaBHOBECHH.

bubmmoreka [JOK
8 @®akTOpbl, BIUSAIONINE HA CKOPOCTh 1

XUMHUYECKOMN PCaKUU 1 MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c
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XHUMHUYCCKOT'O PaBHOBCCHA

OKHUCIIUTEIIHFHO-BOCCTAHOBUTCIILHEIC

bu6mmoreka [JOK

9
peakuu https://m.edsoo.ru/00adcade
Teopus 2MeKTPOJIUTUUECKOUN
10 Hcfo na I/II/IpCI/IJH)HI)Ie U clta0ble bubmmorexa LHOK
A THHAITHH. https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 HMonHble ypaBHEHUS pEAKIIUNA bubmmorexa [JOK
P peakit https://m.edsoo0.ru/00add448
XUMHYECKUE CBOMCTBA KUCIIOT U
12 OCHOBAaHUH B CBETE MPEJICTABICHUN bubmorexa LHOK
pvﬂ https://m.edsoo.ru/00add5d8
00 PIEKTPOJIUTHIECKON JUCCOTTHAIIN
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 IpEeNCTaBIEHUN 00 bubmorexa LHOK
pen . https://m.edso0.ru/00add8b2
ANEKTPOJUTUUECKON TUCCOTTHAIIN
14 TTonusarue o rugpoanse coseit bubmorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O06o001IeHNEe B CHCTeMaTH3 IS bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTuueckas padota Ne 1.
16 «Pemienue rkcriepuMeHTaIbHBIX Bubmorexa HOK
P https://m.edsoo.ru/00addbfa
3a1au)
Kourponbaas padora Ne2 o teme
17 «BHeIIZT OJ'II/ITI/IIzIeCKa}I UCCOLIMALINASA bubnnorexa [JOK
p g HHATHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIiU B pacTBOPax»
OO011as XapakTEPUCTUKA TaJIOTEHOB.
18 XI/II;/[-II/ILIGCIfI/Ie CBI(;I‘/'ICTBa Ha IpUMeEpPE Bubmorexa HOK
P P https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposojopoa. ConsiHast KUCIIOTA, bubnuoreka LIOK
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XUMUYECKHE CBOICTBA, MOJIyYCHHE,

https://m.edsoo0.ru/00adel104

MIPUMEHEHHE
[Ipaktuyeckas padora Ne 2 o Teme
20 «[Tomy4ueHne CONTHOM KHUCIOTHI bramorexa HOK
YHCHE €0 ’ https:/m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Berurcnenus o ypaBHEHUSAM
21 XUMHYECKUX PEAKITUH, €CITH OJTUH U3 brmmorexa [TOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO61rast XapaKTepruCcTHUKA HIIEMEHTOB bubnuoteka [IOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
ATOTpOTIHBIE MOJAU(PUKAIIMKA CEPHI.
23 Haxoxnenue cepsl v €€ coeAMHEHUI bu6mmoreka [JOK
B NpUpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
24 .
(bM3UYeCcCKre U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bM3UYecCKre U XMMHYECKHE CBOMCTBA bubmorexa [OK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKUE PeaKIInH, JeKallre B
OCHOBE MPOMBIIIIEHHOTO crocoba
%6 MOJYYEHUS] CEPHOU KUCIIOTHI. bub6nuoreka LIOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollel cpeibl COETUHEHUAMU
cepbl
97 Brruncnenne maccoBoii JOIH BBIXOAa bubnuroreka [JOK
IIPOYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTepUCTHKA HIIEMEHTOB bubnuoreka LIOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynmsl. A30T, pacipocTpaHEHUE
B IIpUpoie, GU3NIYECKUe U
XMMUYECKUE CBOMCTBA

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

AmMHEaK, ero pu3nIecKue u

bu6mmoreka [JOK

29 XUMHYECKHE CBOMCTBA, TOTydECHIE 1
ya https://m.edsoo.ru/00adf004
MIPUMCHEHHE
[Tpaktudeckas padora Ne 3 o Teme
30 «[Tony4yeHne aMmMuaKka, U3ydeHUE ero brmmorexa HOK
e > 1Y https://m.edsoo.ru/00adf180
CBOWMCTB»

31 A3OTHas KUCJIOTA, €€ GU3NIECKUE U bubnuoteka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB M COJICH
aMMOHUS B KQ4€CTBE MUHEPATHHBIX

32 00peHnii. XUMUYECKOE bubmorexa [TOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIEH CpeIbl
COCTMHCHUSIMHU a30Ta
Docdop. Oxcun dochopa (V) u

33 Cpocgo pHa;I KI/ICJ‘Ig)Ta (1()1);31/1516():1(1/16 u bubmmorexa [IOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHNE CBOMCTBA, IMOTYUCHUE
Hcnons3oBanue pocdatos B

34 KaueCcTBE MHUHEPAIbHBIX yI0OpEHUH. bubmuoreka [IOK
3arpsi3HEHUE IPUPOTHOM Cpeibl https://m.edsoo.ru/00adfc20
dhocharamu
Yrnepon, pacpocTpaHeHue B

35 npu 1(3) Iel (Ilj)nsnlf{eCKie U XUMUYECKHE brbmmorexa [IOK

p P e https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxcunpl yriepoja, ux Gpu3ndeckue u bubnmoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue mpoOiIeMsl,
CBsI3aHHBIE ¢ OKCHIOM yriiepoaa (1V)

37 VYroapHas KUcaoTa M €€ COIHn bubmorexa [IOK
https://m.edsoo.ru/00ae006¢c
[Ipaktudeckas padora Ne 4 o reme

38 "[lony4eHue yriekucioro rasa. bubnuoreka [IOK
KauectBennas peakiusi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HOH"

[TepBoHauanbHBIE TOHATHS 00
39 OpPraHMYECKUX BEIIECTBaX KakK O bubmorexa LHOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpemuuii u ero coequHenus brommorexa [TOK
https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Pemenue

41 SKCIIEPUMEHTAIBHBIX 337]a4 10 TEME bubnnoreka [IOK
«BaxHenmme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCAMHCHUSDY
KontponbHas padoTa Ne3 mo teme

42 «BakHeinye HeMeTaJlJIbl i UX bubmorexa [OK

https://m.edsoo.ru/00ae0e18
COCAMHCHUSD»
OO6mras xapaKTepuCTUKa XUMUYECKHUX
3JICMEHTOB — METaJLJIOB.

43 Metannuueckas CBSI3b U bubmuoreka [IOK
MeTaJUIMYeCKasi KpUCTAIIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METAJLJIOB
XHMMHYECKHE CBOMCTBA METAIIIIOB.

. bubmuoreka [IOK

44 DNEeKTPOXUMHUYECKUH PsiJT

HaHpH)KCHI/Iﬁ MCETAJlJIOB

https://m.edso0.ru/00ae1156
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O0m1re cnocoObl MOTy4eHus
metaoB. CiuiaBel. Beruucnenus no

bu6mmoreka [JOK

45 i,
YPABHCHIIM XHMITCOKIX pearinti https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
TIpUMecH
46 [TorsITHE O KOPPO3UHU METAIIIOB bubmorexa [OK
pp https://m.edsoo.ru/00ae1278
bub6mmoreka [JOK
47
[lenotmpie MeTanE! https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ TUAPOKCHJIBI HATPUS U bubnuoteka [IOK
KaJus https://m.edsoo.ru/00ael4b2
49 [[lerouHO3EMENBHBIE METATUIBI — bubnuoteka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ae15e8
50 Baxxuelmme coeTMHCHUS KATbIIHS bubmorexa [OK
A 1 https://m.edsoo.ru/00ae15e8
51 O0001IeHNEe U cUCTEMAaTH3 AN
3HAaHUM
JKEcTkoCcTh BOJIBI M CITOCOOBI €€ bubmuoreka [IOK
52
YCTpPaHECHUS https://m.edso0.ru/00ae1886
[IpakTuueckas padbora Ne 6 mo Teme
53 "YKEcTKOCTh BOABI U METOIBI €& bubmmorexa [TOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
bubmuoreka [IOK
54 An i
FOMHHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHJIA U bu6nuoreka LIOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmuoreka [IOK

https://m.edso0.ru/00ae1d86
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Oxcuipl, THIPOKCHUIBI U COJI JKETIe3a

bubmuoreka [IOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O606I£16HI/I€ Y CUCTEMaTH3aIHA
3HAHUN
[Ipaktuyeckas padota Ne 7. Pemenue
JKCIIEpUMEHTAIIBHBIX 337a4 110 TEME bubnuoreka [IOK
59 .
«BaxHenmue MeTauibl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XMUMHUYECKUX PEaKIUil, €CIIM OJJUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT MpUMecH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BbIXOJa ITPOTyKTa
peakuuu
61 O606I{16HI/IG U CUCTEMAaTH3aIIAA
3HAHUU
KontponsHas padoTta Ne4 o teme
62 «Baxueiiue MeTabl 1 uX
COEJIMHEHUS»
63 BemecTsa u Mmarepuansl B bubnunoreka [IOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHUE bubnunoreka [IOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bu6nuoreka LIOK
9KOJIOTHYECKUX MpolIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o0meHue u bu6nuoreka LIOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHNE U bubnuoreka LIOK
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cUCTeEMaTu3alus 3HaHUI

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

68 PesepBHblit ypok. O60011eHNE U

CHUCTEMAaTHU3alUs 3HAHNHI

bu6mmoreka [JOK
https://m.edso0.ru/00ad9ch?2

OBIIEE KOJIMYECTBO HACOB I10
[TPOTPAMME

68
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https://m.edsoo.ru/00ad9cb2




INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBbTATAM OCBOEHMUSA

OCHOBHOMU

OBPA3OBATEJILHOW TPOT'PAMMBI

8 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

HpOBepﬂeMLIe NnpeaAMETHbIC PE3yJbTaTbl 0OCBOCHUA OCHOBHOM
06p330BaTeJ'lLHOI71 nmporpaMmMbl OCHOBHOT O 001mero 06p33OBaHI/IH

1

IIo Teme: «HepBOHa‘IaHBHBIG XUMHWYECKHUEC ITOHATHUA»

11

PaCKprIBaTh CMBICJI OCHOBHBIX XUMHUYCCKUX HOHATHIH: aToM,
MOJIEKyJla, XUMHUYECKHH DJIEMEHT, IPOCTOE BEMIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOTHAS W HEOJHOPOJHAS), BaJICHTHOCTH,
OTHOCHTENIbHAsi aTOMHAsi W MOJIGKYIISIpHAas Macca, KOJIHYECTBO
BEIIECTBA, MOJb, MOJSIpDHAs Macca, MaccoBas JOJS XHMHUYECKOTO
JJIEMEHTa B COCIMHEHHH, MOJISIPHBIA OOBEM, XMMHUYECKAsl PeaKius,
KIacCHUKAIMS ~ PEaKIui:  peakuu  COCAMHEHHS,  PeaKlIuu
pa3OKEHUs, pEaKIMH 3aMEIICHUs, peakiud OOMEHa, 5K30- H
SHJOTEPMHUUYCCKHE PEaKINH, TEIIoBOW A((EeKT peakuuu, pacTBop,

MaccoBasi J10Jis BenlecTBa (IPOLEHTHAS KOHIIEHTPAIUs1) B pacTBOPE

1.2

HUITIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XWMHYCCKHUX IMOHATUN U

IIPUMCEHATH OTU IIOHATHS IIPU OIMMCAHUHN BEIIECCTB U UX HpCBpaHICHI/Iﬁ

1.3

HCII0JIb30BaTh XUMHUUYCCKYIO CHMBOJIMKY JII COCTaBJICHUSA (bOpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XUMHNYCCKHX peaKI_II/Iﬁ

1.4

PpaCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbl BCIICCTB,
IIOCTOSIHCTBA COCTAaB4, ATOMHO-MOJICKYJIIPHOI'O  YUCHHA, 3daKOHa

ABorajipo

15

OIIPEACIIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCONHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUEC PpCaKInun (HO qucily Hu COCTaBy

Y4YaCTBYIOIIMX B PEAKIMM BEIIECTB, 110 TEIUNIOBOMY 3PQEKTY)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYHO MOJICKYIIAPHYIO U MOJIAPHYHO MacCChbl

BCIICCTB




1.8

BBIUUCIIATE MAacCOBYIO JIOJIIO XMMHYECKOTO 3JIeMeHTa 1o (opmyre

COCIMHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCUICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METO/Ibl NIO3HAHUS — HaOJI0/IEHuE,
U3MEpPEHUEe,  MOJEIUPOBAHME,  OKCIEPUMEHT  (peajbHbId U

MBICJICHHBIH)

ITo Teme: «BaxHelMe NpeICcTaBUTEN HEOPTaHUIECKUX BEILIECTBY»

2.1

pacKpbeiBaTb CMBICI  OCHOBHBIX XMMHWYCCKUX TTOHSTHH: OKCH[,

KHCJI0Ta, OCHOBAHUEC, COJIb

2.2

ONpCAC/IATh NPHUHAJIC)KHOCTh BCIICCTB K OHpCI[CJ'IéHHOMy KJ1acCcy

CoeMHEeHu! 1o popmynam

2.3

KJIacCU(PHUITUPOBATH HEOPTAHNYECKHUE BEIIIECTBA

2.4

XapakTepu3oBaTh  (OMHUCHIBATh) OOLIME XMMHUYECKHE CBOICTBa
BEIIECTB Pa3MUHBIX KJIAccOB, MOATBEpPXIas ONMHCAHWE MpUMEpaMu

MOJIEKYJIIPHBIX YPABHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKIUN

2.5

IIPOrHO3UpOBaAThH CBOICTBa B€OICCTB B 3aBHCHUMOCTH oT HuX
Ka4C€CTBCHHOI'0 COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHMHUUYCCKUX

MpEBpaLICHUH B pa3IMYHBIX YCIOBUAX

2.6

ClIeZIoBaTh TpaBWJAM TIOJb30BAHUS XHUMHYECKOH TOCYIOW U
nabopaTOpPHBIM 00OpY/IOBAaHWEM, a TaKXKE MpaBUiiaM OOpaIIeHUs C
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKLIHUSMHU 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHUIO M COOMpPaHUIO
ra3o00pa3HbIX BemlecTB (BOJIOPOJA M KUCIOPOJA), MPUTOTOBIICHUIO
pacTBOpPOB C OMpPENeNEHHOW MacCcOBOW J0Jied  pacTBOPEHHOTO
BEIIECTBA, TNIAHKPOBATh U MPOBOIUTH XUMHUECKUE IKCIIEPHUMEHTHI T10
pacro3HaBaHUIO PACTBOPOB IIEJIOYEeH M KHCIOT C TOMOIIBIO

UHAUKATOPOB (JTakMyc, peHondTanent, METUIOPAHX U APYTHE)

2.7

IMPOBOANTH paC‘léTH 10 YpaBHCHHUIO XUMHWYECKOH pcakiuuu

I[Io teme: «llepuommueckut 3akoH u Ilepuommueckas cucrema
xumuyeckux snemeHtoB JI. M. MenneneeBa. CTpoeHHE aToOMOB.

Xummnueckas cBs3b. OKUCIUTEIbHO-BOCCTAHOBUTEILHBIC peakaumn»

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XUMHUUYCCKUX MMOHSATHI: AApO aroma,
BHGKTpOHHLIﬁ clioit aToMa, aToOMHasd 0p6I/ITaJ'H>, paauyc artroma,

XUMHUYCCKasd CBA3b, MOJIApHAsA W HCHOJIPHAA KOBAJICHTHAA CBA3b,




AJIEKTPOOTPUIIATENILHOCTh, HWOHHAsl CBsI3b, HWOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(i)I/IL[I/IpOBaTB XUMHUYCCKUEC JJICMCHTHI

3.3

OTNMCBHIBATh W XapaKTepu3oBaTh TaOnuuHyro (Gopmy Ilepmoanueckoii
CUCTEMBl XMMMUYECKHUX D3JEMEHTOB: pa3jiu4aTh MOHITHUS «TJIaBHAS
noarpynna (Arpynna)» u «mobouynas mnoxarpynna (brpynma)y,

«Malble» U «OO0JIbIIHEY MEpUOJbI

3.4

packpsiBaTth cmbich Ilepmommueckoro 3akona .M. Menpaeneesa:
JACMOHCTPUPOBATH NIOHUMAHUC HGpHOI[H‘IGCKOﬁ 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX DJJIEMCHTOB OT HX IIOJOXCECHUA B Hepno;mqecxoﬁ

CHUCTEMC

3.5

COOTHOCUTHh  O0O3HAUEHHUs, KOTOpbIE HMEIOTCS B  TaOiHIe
«Ilepmognyeckass  cucrema  XuUMuU4Yeckux  anemeHtoB .M.
MenpeneeBa» C YUCIOBBIMU XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XMMHUYECKHUX JJIEMEHTOB (COCTaB M 3apsija sjapa, oOlee Yucio

3JIEKTPOHOB U PACIIPE/IETICHUE UX 10 SJIEKTPOHHBIM CJI0SIM)

3.6

OIpEaACIATD CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COEIMHEHUAX

3.7

OTIPENeNIATh BUJ XWMUYECKOW CBA3M (KOBaJIEHTHass U HOHHAs) B

HEOPraHN4YCCKUX COCTUHECHUAX

9 KJIACC

Kon
NPOBEPsIEMOro
pe3yabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «BeliecTBo U XuMUYecKas peakus»

11

pacKpbIBaTb CMbBICII OCHOBHBLIX XHMHYCCKHUX MMOHSATHM: pacTBop,
OJICKTPOJIUTBI, HECOJICKTPOJIUTHI, ISJICKTPOJIUTHUUYCCKAA AUCCOLUALNA,
pCakiiukn HMOHHOTI'O O6MeHa, KaTaJln3aTop, XUMHUYECKOEC PABHOBECHUC,
O6paTI/IMBIe u HeO6paTI/IMBIe pCaKuuu,
OKHCIUTCIBbHOBOCCTAHOBUTCIILHBIC pcaKkuunu, OKHCIIUTCIIb,
BOCCTAHOBUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aAJJIOTPOIINA,
aM(I)OTepHOCTL, XUMHUYCCKaAa CBA3b (KOBaJ'ICHTHaSI, HMOHHAas,

MCTaHHI/I‘-IeCKaSI), KpUCTAJININICCKas pCIJ_IéTKa, CIlIaBbl, CKOPOCTH




XUMUYECKON PEeaKLINH

1.2

HWITIOCTPHUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHATUUA H

IMPUMCHATDH OTU NOHATUS ITPU ONMMMCAHUN BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATh YPaBHEHUS 3JEKTPOIUTHUYECKON AUCCOLMALUU KUCIOT,
LICJIOYEH M COJIEH, TOJIHBIE M COKPAIEHHBIC YpPAaBHEHMS pEaKIUN

HOHHOTO 0OMEHa

14

PaCKpbBIBaTh CYHIHOCTb OKHUCIMUTCIBbHO-BOCCTAHOBUTCIIBHBLIX peaKuHﬁ

MOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OanaHca ATUX peaklui

15

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN peaKlun

Ilo Temam: «Hemeraiuipl U uUX coeauHeHUs» U «MeTamibel U UX

COEIUHEHUS

2.1

XapaKTEPHU30BaTh (OMUCHIBATH) OOIMINE U CHIEIU(DUIECKIEC XUMUUECKHE
CBOWCTBA TIPOCTBIX M CJIOXKHBIX BEIIECTB, TOJTBEPXkIas OMHMCAHHUE
puMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIITUX

XUMHUYECKNX PEAKINI

2.2

COCTaBJISITh YPAaBHEHUS PEAKIMH, MOJITBEPKAAIONIUX CYIIECTBOBAHHE

T€HETHYECKOH CBSI3U MCXKAY BCUICCTBAMHU pa3JIMYHBIX KJIACCOB

2.3

ITPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMU,
BO3MOXXHOCTH IMPOTCKaHUA XMUMHYCCKHUX npeBpameHHﬁ B pa3JIMYHBIX

YCIOBHSIX

24

cleoBaTh IpaBWaM TMOJb30BAHUS XUMUYECKOW TOCyIoll H
nabopaTopHbIM O0OpYyIOBaHUEM, a TaKKe IMpaBuUiIaM OOpaleHHs C
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMHU TIO BBINOJIHEHUIO
71a00PAaTOPHBIX XUMHUYECKHX OIBITOB MO MOJYYEHUIO U COOMpPAHHUIO

Fa3006p83HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO ra3a)

2.5

IPOBOJAMTh PEAKIMH, IOATBEPXKJAIONIME KAYCCTBCHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPAclO3HABAaTh OMNBITHBIM IYTEM XJIOPHI-,
Opomuza, womua, kapOonar, ¢ocdar, cunaHMkar, Cyibdart,
TUAPOKCUANOHBI, KATHOHBI aMMOHUS, MOHBI M3YyUYEHHBIX METAIJIOB,

IMPUCYTCTBYIOIHEC B BOAHBIX PACTBOPAX HCOPIraHNICCKUX BCIICCTB

ITo Teme: «XuMHs U OKpYKarOLIas Cpea»

3.1

PacCKpbIBaTb  CMBICII OCHOBHBIX XMMHYECKHX  ITOHSTHMA: HI[K

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIIBHON JIeITeIbHOCTH —




aHaJIU3 W CHUHTE3, CpaBHEHUE, 0000lIeHne, CHUCTEeMaTH3alHIO,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJIeI[CTBeHHBIX CBSI?)GI;'I —  JJId I/I3y‘-I€HI/I$I
CBOﬁCTB BCHICCTB U XHUMHUYCCKHUX peaKL{Hﬁ; eCTeCTBeHHOHay‘-IHBIe
METOJbI TIO3HAHWS — HAONIOJACHUE, W3MEPEHHE, MOJICITHPOBAHUE,

9KCIIEPUMEHT (peabHbI U MBICJICHHBI)




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATHA

11

[Ipenmer xumuu. Ponp XMMHUM B )KM3HM 4YEJIOBEKA. XHMUS B CHUCTEME HAYK.
Tena u BemiecTBa. PuU3NUECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHHUE

BCIICCTB

1.2

TTousarue o MeTogax mo3HaHus B XuMuu. YucTele BemecTsa u cmech. CriocoObl

paszaeneHust cMecei

1.3

ATOMBI W MOJICKYJIBI. Xnmudeckne diaeMeHTBE.. CHMBOJIBI  XHMHYECKHX

251eMeHTOB. [IpocThie U ClI0KHBIE BEIEeCTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE

1.4

Xumuyeckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocraBa  BemiecTB.  OTHOCHTENBbHAas  aTOMHAas — Macca.
OTtHocuTenbHasE MOJIEKYIsIpHas Macca. MaccoBas 10J11 XMMHUYECKOTO 2JIEMEHTa

B COEIMHEHUHN

15

KonunuectBo BemectBa. Mok, MosisipHass Macca. B3auMocCBsI3b KOJIMYECTBA,
MacCchl M YHCIa CTPYKTYPHBIX €IUHHUIl BemecTBa. Pacuérel mo ¢opmyrnam

XUMHUYCCKUX COG,Z[I/IHeHI/Iﬁ

1.6

duznyecKkue U XMMHUYECKUE SBJICHHS. XHUMHUYecKas peakuus U e€ MpHU3HaKu.
3aK0oH COXpaHEHHUs MacChl BENIECTB. XUMUYECKUe ypaBHeHus. Kinaccudukarms

XMUMHUYECKUX peakluuil (COeIUHEHHUS], PA3I0KEHUS, 3aMEIICHHsI, 0OMEHA)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCY/I0H, C MpaBHIaMH
paboThl B JabopaTopur W npuéMamMu oOpalieHus ¢ J1adopaTOPHBIM
00OpyJIOBaHHEM, H3YYCHHE U OIUCaHUE (U3MUYECKUX CBOWCTB 00pa3loB
HEOPraHMYECKUX BEIIECTB, HaOmoneHne Qusndeckux (IJIaBJICHUE BOCKA,
TasHUE JIbJIa, paCTHpPAHHUE caxapa B CTYIKE, KHIICHUE M KOHJICHCAIHS BOJbBI) U
XUMHYECKUX  (TOpeHHe CBEeYM, MpOKAIMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KUCJIOTOW) SBJICHWH, HAOMIOJEHHE U OIHMCAHHE
NPU3HAKOB TMPOTEKaHUs XUMHUYECKMX peakiuid (pasjoxkeHHe caxapa,
B3aMMOJICIICTBHE CEPHOM KHUCIOTHI C XJIOPHAOM Oapus, pa3okKeHHe
ruapokcuaa menu(ll) mpu HarpeBanuu, B3aUMOJCUCTBUE Keje3a C paCTBOPOM

conmu meau(1l), n3ydenne cnocoOoB paszeneHus cMeceid (C MOMOIIBbI0 MarHuTa,




(¢bunbTpOBaHUE, BHIIAPUBAHME, NUCTULIALUS, XpoMarorpadus), MpOBEICHUE
OYHCTKH MMOBAPECHHOM COJIM, HAOIOICHUE U ONMCAHUE PE3YJIbTATOB IPOBEACHHUS
OIIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPaHEHUs MAacCChl, CO3JaHUE MOJENEH

MOJIEKYJI (I1apOCTEP>KHEBBIX)

Baxueline npeacTaBuTEIM HEOPraHMUYECKUX BEILIECTB

2.1

Bo3ayx — cmecs rasoB. CocraB Bo3nyxa. Kuciaopox — smeMeHT U mpoctoe
BemiecTBo. HaxoxaeHue Kucinopoaa B mpupoje, Gu3NYecKne M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kuciopona. CriocoObl
MOJy4eHHUs KHCIOpoJa B J1abOpaTopuM M HpOMBIIUIEHHOCTH. Kpyrosopot

KHciopo/a B pupojie. O30H — aJuloTponHast MOAU(UKAIIHS KUCIIOpoia

2.2

TemnoBoil 3¢ (hekT XMMHUECKON peaKklMK, TEPMOXUMHUYECKUE YPaBHEHUS, K30~
U SHI0TEPMUYECKUE peakluy. TOMIMBO: yroiab U MeTaH. 3arpsi3HeHue Bo3/ayxa,

ycuJieHUE MapHUKOBOTO 3(pdexTa, pazpylieHre 030HOBOTO CII0s

2.3

Bonopon — anmeMeHT u npocTtoe BemecTBo. HaxoxkneHne Bogopoaa B pUpPO/IE,
¢u3nueckue W XUMHUYECKHE CBOICTBA, NPUMEHEHHUE, CHOCOOBI MOTyYEHHS.

Kucnortel 1 comm

2.4

Monspabiii 00bEM ra30B. Pacd€Thl M0 XUMUUYECKUM YPaBHEHHSIM

2.5

duznyuecknue CcBoWcTBA BOAbl. Boaa kak pacTBoputTenb. PacTBOpBL
Hacreimmennbsie 1 HEHACHIIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg J0Jisi BelIeCTBAa B PAacTBOpE. XHUMHYECKHE CBOMCTBA BOJbI.
OcHoBanus. Posib pacTBOpoOB B MpHUPOJIEe W B JKU3HU 4ejoBeka. KpyroBopot
BOJBI B TpuUpoje. 3arps3HeHue NpUpoAHBIX BoA. OXpaHa W OYHCTKA

IMPUPOIHBIX BOJI

2.6

Knaccudukanus nHeopranmveckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCHJOB: cojeoOpa3yromue (OCHOBHBIE, KHUCIOTHBIE, amdoTepHble) U
HecolieoOpazyromue. Homenkiatypa oxcuaoB. DPU3WYECKHE M XUMHUECKUE

CBOMCTBaA OKCHUIOB. HOJ’Iy‘leHI/IC OKCH 0B

2.7

OcHoBanusi. Knmaccudukanuss ocHOBaHMA: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMmeHknatypa ocHoBaHuil. @U3NUECKUEe U XUMUYECKHE CBONCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccuduxanus kucnor. Homenkmnarypa kucinoT. dusmueckue u
XUMHYECKHE cBoMcTBa KUCIOT. Psan aktmBHOCTH MeTtayuioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

29

Conu. Homenknatypa cosieil. Pu3nveckue M XMMHUYECKHUE CBOMCTBA COJIEH.

ITonmyyenue conei




2.10

I'enetnueckas CBA3b MCKAY KilaCCaMU HCOPTraHNYCCKUX COGIII/IHGHPIP'I

2.11

XUMUYECKUN  DKCHEPUMEHT: KadeCTBEHHOE OIpEACICHUE  COAECpKaHUS
KHCIIOpO/ia B BO3JyXe€, IOJYy4Y€HHE, COOMpaHME, PACIIO3HABAHUE U H3Y4YECHUE
CBOMCTB KHCJIOpOJa, HAOJIIOJEHNE B3aUMOJACUCTBUS BEIIECTB C KUCIOPOJOM U
yCIIOBUSI BOZHUKHOBEHUS U MpEKpallleHus TopeHus (Iokapa), 03HaKOMJIEHUE C
oOpa3laMu OKCHJOB U OIMCAaHME MX CBOICTB, MOJy4Y€HUE, coOupaHHUe,
pacrno3HaBaHUE M M3Y4Y€HHME CBOWCTB BOJOpOJa (TOpeHue), B3aUMOJIEHCTBUE
BoJiopoaa ¢ okcugom meau(ll) (Bo3aMOKHO MCTIONB30BaHUE BHUACOMATEPUATIOB),
HaOmoJieHue 00pa3lioB BEIIECTB KOJWYECTBOM 1 Moib, HCCIEI0BaHUE
OCOOEHHOCTENl PAacTBOPEHMs BEIIECTB C pPa3IMYHOM pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAcCCOBOM JI0JIEW PaCTBOPEHHOIO
BEILECTBA, B3aMMOJICICTBHE BOJABI C METAJUIaMU (HATPUEM U KaJIbLIUEM)
(BO3MOXXHO HCHOJIB30BaHUE BHJIEOMATEPUAJIOB), OIPEICIIEHUE pPacTBOPOB
KHCIIOT M IIeJo4Yell C TOMOIIbI0 HWHAMKATOPOB, HCCIelI0BaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB pa3JIMYHBIX KJIAaCCOB, HAOIIOACHHE W3MEHEHUS
OKpackM MHJIUKATOpPOB B pacTBOpax KHCIOT W IIeJIoYell, H3ydyeHue
B3auMoeiicTBus okcuna meau(Il) ¢ pacTBopoM cepHO#l KHCIOTHI, KHUCIOT C
METaJlIaMH, PEaKIMid HEUTpaAIU3aliK, MOJy4eHHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJIHOTO MeTajjla JpyTMM U3 pacTBOpa COJH, pELIeHUe
SKCIIEPUMEHTAJIbHBIX 3a/ad Mo Teme «BakHelime Kiacchl HEOPraHMYECKHX

COCIMHEHUI

[Tepunoanueckuii 3akoH u [leproandeckas cucTeMa XMMUYECKUX DJIEMEHTOB
H.N. Menaeneea. CTpoeHre aTOMOB. XUMHUYECKas CBsI3b. OKUCIUTEIIBHO-

BOCCTAaHOBUTCIIbHBIC pCaKIIUN

3.1

[lepBple MOMBITKA KIACCU(PHUKAMU XUMUYECKUX dyeMeHTOB. llonatue o
IPYIIax CXOTHBIX AJIEMEHTOB (IIEJOYHBIE U IIEIOYHO3EMENbHBIE METalIbl,
TaJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyloT amdoTepHbie

OKCHABbI U THAPOKCHUIbI

3.2

Ilepuoanueckuit 3akoH. [lepruoauueckas cucremMa XuMA4eckux sneMeHToB .M.
Menaeneena. KopoTkonepuonas u JUIMHHOTIEPUOTHAS (hopMbI
[lepuonnueckort cucrempl xumuyeckux dneMmeHtoB J[.M. Menneneesa.
[lepuonsl u rpynnbl. PU3HYECKHM CMBICH MNOPAJKOBOIO HOMEpPA, HOMEPOB

Iepruoaa v rpymibl 3JIEMCHTA

3.3

CTpOGHI/IC aroMoB. CocTaB aTOMHBIX Aaep. H30TOIIbI. 3J'ICKTpOHBI. CTpOCHI/IC

OJICKTPOHHBIX 000JI0UeK aTOMOB MEPBBIX 20 XUMHYECKMX DJIIEMCHTOB




ITepuognueckoit cucremsl .M. MenneneeBa. XapakTepuCTUKa XMMHUYECKOIO

3JIEMEHTa Mo ero nosoxenuto B [lepuoanueckoit cucreme .M. Menneneesa

3.4

3aKOHOMEPHOCTH HM3MEHEHHUs pajadyca aTOMOB XHMMUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TPYIIIaM M IEPUOJAM.
3unauenue [lepumonnyeckoro 3axoHa u llepuonnyeckoil cucTeMbl XMMHUECKUX
3JIEMEHTOB JUIsl pa3BUTUA Hayku W npaktuku. J[.U. MenaeneeB — y4€HbIN U

rpaKJaHVH

3.5

Xumnueckass cBsi3b. KoBaneHTHass (MOJsipHAas ¢ HEMOJISIpHAs)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHYECKUX dJIeMeHTOB. loHHAas CBS3b

3.6

Crenenpb oxuciaeHus. OKHUCIUTEILHOBOCCTAHOBUTEIIBHEIC pCaKkuum. Hpoueccm

OKHCJICHHS U BOCCTaHOBJICHUA. OKHUCIUTEIN H BOCCTAHOBUTEIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3Y4€HHE O0O0pa3lloB BELIECTB METAIJIOB U
HEMETAIJIOB, B3aMMOJCHCTBUE THJIPOKCUIA LHMHKA C PACTBOPAMM KHUCIOT M
LIEJI0Y€eH, MPOBEIECHNE ONBITOB, WUIFOCTPUPYIOIIUX MPUMEPBHl OKUCIUTEIBHO-

BOCCTAaHOBUTEJbHBIX peakiuil (ropeHue, peakiiu pa3ioKeHHs, COeTUHEHNS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAePKAHUS

BeniectBo n xummnueckas peakuusi. [loBropenue

11

[Tepuonnueckuii 3axoH. [lepuoauueckas cucteMa XuMu4eckux 3nemeHTon .M.
MenneneeBa. CTpoeHHe aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB
XUMUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KallWs, KalbIUsi M WX
COCIMHCHUN B COOTBETCTBUM C TIOJIO)KCHHEM HJIeMEeHTOB B Ilepumoaumveckoi

CUCTCMC U CTPOCHHUEM UX aATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBS3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBUCUMOCTb CBOMCTB BCIICCTBA OT THIIA KpPICTEIJ'IJ'IH‘IGCKOfI peI_HéTKI/I
U BUJA XUMHUYECKOM CBS3U. KﬂaCCI/IQ)I/IKaHI/IH 1 HOMCHKIJIaTypa HCOPIraHUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K pas3IM4HbIM  KJlIaCCaM HCOPraHNn4CCKUx COCHHHCHHﬁ,

TCHCTUYCCKAsA CBA3b HCOPraHNYICCKHUX BCIICCTB

1.3

Knaccugukanus XuMU4ecKuxX peakiyii Mo pasJnyHbIM MpU3HaKaM (1o YUCIy U
COCTaBy YYaCTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo

H3MEHEHHUIO CTEIICHEH OKUCICHHUS XUMHUYECKHX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




[0 YYacTUIO  KaTaau3aropa). OK30- UM  JHJIOTEPMHUUYECKHE  pEaKluH,

TCPMOXUMHUYCCKUC YPABHCHUS. Ilonstue o CKOPOCTH XUMHUYECKOM pcakunuun
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[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX Y I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHHM.
@DakTOppl, BIMAKOLIME HAa CKOPOCTh XUMHUYECKOW pEaKIUU U II0JI0KECHUE

XHUMHNYCCKOT'O PaBHOBECCHUA

15

OKHCANTENBEHO-BOCCTAHOBUTEIIbHBIE peakuuu, JIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHME  ypaBHEHMM
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAaKIMM C HCIOJIb30BAHHEM METOAA

AJIEKTPOHHOTO OanaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M JUCCOLMALIMKN BEIIECTB C Pa3UYHBIMU BUIAMHU
xumMudecko cBs3u. Ctenenpb aucconnanuu. CHIIBHBIE U CITA0BIe AIEKTPOJIUTHI.
Peakiun nonHOTO OOMEHA. YCIIOBHSI MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa,
IIOJHBIE M COKpalIEHHbIE HMOHHBIE YypaBHEHHs peakiui. CBoWCTBa KHCIOT,
OCHOBAaHWUW ® COJIGM B CBETE€ TNPEACTABICHUNA 00 AIEKTPOJIUTHICCKON

nucconuanuu. KauecTBeHHbIe peakiuu Ha HOHBL. [loHATHE O THApOIH3E colen

1.7

XUMHUYECKUH HSKCIEPUMEHT: O3HAKOMIIEHHE C MOJCISIMU KPHUCTaUTHICCKUX
pEmETOK HEOPraHWYeCKUX BEUIECTB — METAUIOB W HEMETawioB (Tpadura U
ajMasa), CIIOXKHBIX BEIIECTB (XJIOpHJa HATPHsl); MCCICIOBAHUE 3aBUCHUMOCTH
CKOPOCTH XHMHUYECKOH pEaKkIuu OT BO3JCHCTBUS pPAa3IUYHBIX (PAKTOPOB;
UCCIICIOBAaHUE  JJICKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMALIMM  KUCIIOT, WIeNoYer u coyied (BO3MOXKHO — HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); TPOBEJICHHE OTBITOB, HUIIOCTPUPYIOIIMX TPU3HAKH
NPOTEKAHMS PEaKIii HOHHOTO oOMeHa (00pa3oBaHue OcajKa, BBIJICIICHUE Ta3a,
o0pa3oBaHUE BOIbl); OINBITOB, WLIOCTPHUPYIOUIUX MPUMEPHI OKUCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIMii (FOPeHUE, PEaKIMH Pa3jioKCHUs, COCIAUHCHHS);
pacrio3HaBaHUE HEOPraHUYECKUX BEUIECTB C MOMOIIBIO KAYeCTBEHHBIX PEaKIIUii

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeaMHEHUS

2.1

0611[35{ XapaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCTICHU OKUCIICHUS. CTpOCHI/Ie u (1)I/I3I/IIIGCKI/IC CBOMCTBA MMPOCTBIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHCﬁCTBHC C MfETallilaMH, HEMCTaJlJlaMH, IJ_ICJ'IO‘{aMI/I). XJIOpOBOI[OpOI[.

Consuas KHUCJIOTa, XUMHUYCCKUC CBOﬁCTBa, MOJIy4CHHUC, IPUMCHCHUC. HeﬁCTBHC




XJIOpa ¥ XJOPOBOJOPOJA HA OpraHu3M 4YesoBeKa. BakHeWlne XJIOpUIbl U UX

HaxO0XJIEHUE B MIPUPOJC

2.2

OOmast xapakrtepucTuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe CTeNeHn oKucieHus. CTpoeHne u (pu3nyecKre CBOWCTBA
IPOCTBIX BEIIECTB — KHUCJIOPOAA M CEpbl. AJUIOTPONHBIE MOAU(PUKAUU
KHUCIIOpOJia U cephl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOAOPOJ, CTPOCHHE,
(i)mnqecxne M XAMHYECKHE CBOMCTBA. OKCI/IIII)I CCPbl KaK HpCACTAaBUTCIIN
KHCJIIOTHBIX OKCHIOB. CepHaﬂ KHCJIOTa, (1)I/IBI/I‘I€CKI/I€ A XUMHYECKHE CBOMCTBaA
(oOmume Kak mpeAcTaBUTENS Kjacca KHCIOT U crenuduueckue). XuMUYECKHe
peakuuu, Jexalue B OCHOBE IMPOMBIIUIEHHOTO Clloco0a IMOJIy4eHHUs CepHOM
KHCJIIOTHI. HpI/IMeHeHI/IG. Comn cepHoﬁ KHCJIOTBI, Ka4UCCTBCHHAA pPCAKIUMA Ha
cynbdar-uoH. HaxoxneHnue cepbl U €€ CO€AMHEHUH B MpUpojie. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH CPeIbl COCTUHEHUSMHU Cepbl (KHCIOTHBIC IOXKIU,

3arpsi3HEHUE BO3/yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPAICHHUS

2.3

OO6miass xapaktepucTuka di1eMeHTOB VA-rpynnbel. OCOGEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTETIEHU OKUCIIEHUs. A30T, pacCpOCTpaHEHUE B IPUPOJIE,
(du3uvecKkrne U XUMHYEeCKHe CBOMCTBA. KpyroBopot a3ota B npupose. AMMHUaK,
ero (Qusmyeckre M XMMHYECKHE CBOWCTBA, MojyuyeHue u npumeHeHue. Couu
aMMOHMS, UX (U3MYECKHEe U XUMHYECKHE CBOMCTBA, IpPUMEHEHHE.
KauecTBenHas peakiusi Ha MOHbBI aMMOHHMSI. A30THas KUCJIOTa, €€ IMOJIydyeHue,
(bu3nvecKkne W XMUMHUYECKHE CBOMCTBa (0OIME Kak TMPEACTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnoap3oBaHue HUTPATOB M COJIEH aMMOHUSI B
KayecTBe MHHEpAIbHBIX yN0oOpeHuil. XUMHUYECKOe 3arpsi3HEHUE OKPYXKarollei
Cpelbl COETUHEHUSIMH a30Ta (KUCIOTHBIE IO/, 3arpA3HEHIE BO3/yXa, MIOYBBI

1 BOJIOEMOB)

24

docdop, amnorponHsie Mogudukauu (ochopa, GuzNUECKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopnas kuciora, QuU3MYECKHe Hu
XUMUYECKHE CBOWCTBA, moyiydeHue. lcmonb3oBanue (ocdaroB B KayecTBe

MUHEPATBHBIX YI00peHHit

2.5

OOmast xapakrtepuctuka 31eMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOSHMS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHHUSA.  YTJIEpOoJ, aUIOTPOIHbIE
MoIUGUKAIMK, paclpocTpaHEeHHe B MpHUpoje, (U3NYECKHEe M XUMUYECKHE
cBoiictBa. Ancop6uus. Kpyrosopot yriepona B npupoae. Okcuasl yriepona,
X (U3NYECKUe M XMMUYECKHE CBOWCTBA, JCWCTBUE HA JKUBBIE OPraHU3MBI,

NOJIY4YCHHUEC U IPUMCHCHHUC. DKOJIOTHYECKHE Hp06J'ICMBI, CBA3aHHBIC C OKCHIOM




yraepona(IV); rumore3a riao0anbHOrO MOTEIUICHUS KIMMATa; MapHUKOBBIM
apdekr. YrompHas Kuciota M €€ coid, UX (U3MUECKHEe U XUMHYCCKUE
CBONCTBa, TMOJlydeHHEe W TpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-
noHbl. Vcronb3oBaHne KapOOHATOB B OBITY, MEAWIIMHE, TIPOMBIIUICHHOCTH U

CEJILCKOM XO3SIMCTBE

2.6

[lepBoHavanbHBIE MOHATUS 00 OPraHWYECKHX BEUIECTBAX KAK O COCAMHEHHSIX
yrieposa (MeTaH, 3TaH, ATWIEH, AlECTWICH, 3TaHOJ, IJIMIEPHUH, YKCyCHas
kuciota). Mx cocraB m xummuueckoe crtpoenue. [lonarue o Owmonormyecku
BaXHBIX BEIIECTBAX: XHUpaxX, OENKax, YIrieBoJaXx — M HUX POJIU B IKU3HU
gyenoBeka. MaTepuaqbHOE E€AWHCTBO OPraHMYEeCKUX W HEOPraHHMYECKUX

COEIMHEHNI

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHME CBOWCTBA, IMOJIyY€HHUE W
npuMenenne. CoenuHEeHHs KpeMHUs B mpupone. OOmme mnpencraBieHus o0
okcuzae kpemHusA(IV) u kpemuueBoit kucinore. CHUIIMKAThI, UX UCHOJIb30BaHUE B
ObITY, METUIIMHE, IPOMBIIUIEHHOCTH. BajkHele cTpouTenbHble MaTepHabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. [IpoGmembl Oe3zomacHOTO

HCII0JIb30BaHUs CTPOUTCIIbHBIX MAaTCPHUAJIOB B HOBCC,HHCBHOﬁ KHU3HU

2.8

XUMHUYECKUN JKCIMEPUMEHT: H3YYCHHE OOpa3I[0B HEOPTraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHUCJIOTBI; IPOBEACHUE KAYECTBEHHBIX PEaKIUd Ha XJIOPHUI-
WOHBI W HAOJIOJCHUE TMPU3HAKOB HMX TPOTEKAHMS; OIBITHI, OTPAXKAIOIINE
(bM3MYeCKre U XUMHYECKUE CBOMCTBA TAJIOTEHOB U UX COCIMHEHHUN (BO3MOXKHO
WCITOJIb30BaHME BHJICOMATEPUAJIOB); O3HAKOMJIEHHE C OOpa3laMu XJIOPHIOB
(rasoreHn1I0B); O3HAKOMJICHHE C oOpa3lmamMu cepbl U €€ COCTUHEHUSIMH
(BO3MOXHO HCIIOJIb30BAHHE BHJICOMATEPHAIIOB); HAOJIOJACHHE Ipolecca
00yriMBaHUs caxapa TMoJ JCHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4YeHUE XUMUYECKHX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI, POBEICHHE
KayeCTBEHHOW peaknuu Ha cynbdar-uoH u HaOmoaeHue mpu3Haka e€
MPOTEKAHUs;, O3HAKOMJICHHE ¢ (DU3NYCCKUMHU CBOMCTBAMHM a30Ta, Gocdopa u ux
COCIMHCHUN (BO3MOXKHO HCIIOJIb30BaHHWE BHUICOMATEPUATIOB), oOOpa3lamu
a30THBIX U (HOCHOPHBIX YAOOpEeHUi; momydeHune, cooupaHue, pacrno3HaBaHue U
U3y4eHUE CBOWCTB aMMHAaKa; MPOBEJICHHWE KAuyeCTBEHHBIX pEakKlMii Ha HWOH
aMmmMoHHMsT U ¢ocdaT-MOH ¥ H3YUYEHHE TMPHU3HAKOB HMX MPOTEKaHUS,
B3aMMO/ICHCTBIE KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI C MeAbIO (BO3MOKHO
UCIIOJIb30BAaHUE BUJCOMATEPHANIOB); U3yUYEHUE MOJEIeH KPHUCTAUIMYECKUX
pemérok anmmasa, rpadura, QynaepeHa; O3HAKOMIIGHHE C IPOIIECCOM

azicopOLIMK PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIJIEM U YCTPOMCTBOM




IIPOTHBOra3a; IOJIy4eHUE, COOMpaHHe, pPAclO3HABAHME U H3YYEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; MPOBEJCHHE KAayeCTBEHHBIX peakiuii Ha KapOoHaT- M
CHWJIMKAaT-MOHbl U U3yYEHUE INPU3HAKOB MX IPOTEKAHUS; O3HAKOMIIEHHUE C
OPOOYKUMENH CUIMKATHOW IMPOMBIIIIEHHOCTH; PELIEHUE AKCIEPUMEHTAIbHBIX

3a/71a4 110 TeMe «BakxHeHIe HeMeTaUIbl U UX COSIUHEHU

Mertannsl 1 uxX COCIMHCHUA

3.1

OO01as XapakTepUCTHKAa XMMUYECKHUX IEMEHTOB — METAJUIOB Ha OCHOBAaHUM MX
nonoxenuss B Ilepuonnueckoi cucreMe XUMHUYECKUX dnemeHToB .M.
MeneneeBa u ctpoeHust aroMoB. CTpoeHue MeTaiioB. Metanndeckas CBsi3b U
MeTajyInyeckass KpUCTaJUIMUecKas pewmeéTka. JIeKTPOXUMHMUYECKUN  psf

HaIpsHKEHUH METaJIJIOB

3.2

duznyeckue U XUMHYECKUE CBOICTBa MeTauioB. O01ue crnocoObl MoJydyeHus
MeTayutoB. [IoHSITHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriiaBsl (CTaimb, 9yT'yH, JIOPAUTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY ¥ IPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTa/Ibl: MOJOXKeHHe B [lepumomnyeckod cUCTeME XUMHUUYECKHX
anemeHntoB J[.M. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOXKJIEHHE B MPHUPOJIC.
dusnveckue 1 XUMUYECKUE CBOMCTBA (Ha TpuMepe HaTpust U Kanwus). OKCUIBI 1
TUAPOKCUABI HaTpus W Kaius. [IpuMeHeHue IeJOYHBIX METAIOB M HX

COCTMHECHUN

3.4

IllemoyHo3eMenbHbIC  METAIBI MardMii W KaJblUM: TIOJIOKCHHE B
[Tepuonanueckoit cucteMme xuMudeckux snemeHToB .M. MenaeneeBa; ctpoeHue
WX aTOMOB; HaXOXXJIeHHE B mpupojae. PU3NUECKHe W XUMHUYECKHE CBOMCTBA
MarHus M Kajablus. BakHeimme coenrHEHHsS KanbIus (OKCHUI, THAPOKCHI,

coun). KEcTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

ANIOMHUHHI: TIOJIOKEHHE B HepHOHquCKOﬁ CUCTEMC XMMHWYCCKHX JJICMCHTOB
I[I/I MeHneneeBa; CTPOCHHUEC aTOMa; HAXOXACHUC B IIPHUPOAC. duznyeckue u
XUMHYECKHE CBOMCTBA aTIOMHHUSL. AM(bOTepHBIe CBOIiCTBa OKCHJa U THAPOKCHU A

AJIFOMUHUA

3.6

Keneso: nonoxxeHne B Hepnonnqecxoﬁ CUCTCMEC XUMHNUYCCKHUX DJICMCHTOB I[I/I
MeHz[eneeBa; CTPOCHHUEC aTOMA; HAXOXJICHUC B MPHUPOIAC. dusznueckue u
XHUMHUYECKHE CBOMCTBaA JKejesa. OKCI/I,I[BI, TUAPOKCHUABI U COJIU )KCJ'IC?»B.(H) u

xene3a(Ill), ux cocras, CBOWCTBA U MONTyUYEHUE

3.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMIJICHUC C 06pa3uaM1/1 METAJIJIOB U CIIJIaBOB,

nux (I)I/I3I/I‘-IGCKI/IMI/I CBOI\/'ICTBaMI/I; HU3Y4YCHHUC PC3YJIbBTATOB KOPPO3HUU MCTAJIIOB




(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocoOeHHocTeN
B3aMMOJICHCTBUSL OKCHJA KajdblUsg M HATpus C BOJOM (BO3MOXHO
HCIIOJIb30BAHUE BHJIEOMATEPHUAJIOB); HCCIEAOBAHUE CBOMCTB >KECTKOM BO/IBI;
mpolecca TOPEHHs Kejle3a B KHUCIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKaHUsI KAaUYECTBEHHBIX pEaKUUi HAa HOHBI
(MarHus, Kanblus, amoMuHus, uuHka, xene3a(ll) m sxenesa(Ill), memu(Il);
HAOJII0JIEHNE U ONMCAaHUE MPOLIECCOB OKpAIIMBaHUs IUIAMEHW MOHAMH HaTpus,
Kaauss M Kaubluusg  (BO3MOXKHO  MCIIOJIb30BAHHWE  BUJEOMAaTEpHUAJIOB);
uccienoBaHue am(pOTEpHBIX CBOWCTB T'MAPOKCHAA AITIOMHHHUS M THIPOKCUIA
LIMHKA; pellieHne SKCIIEPUMEHTAIbHBIX 3ajau 1o TeMe «BaxHeine MeTauisl U

nX COCIUHCHU A

XHUMHS ¥ OKPYKAKOIIAsl cpenia

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemiecTBa U maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHUS U 370poBhe. be3omacHoe uCroab30BaHuE BEUIECTB U
XUMUYECKUX peakuuii B ObiTy. [lepBas moMoms Mpu XMMHUYECKHUX OXKOTax M

OTPABJICHUSX

4.2

OCHOBBI ~ DJKOJIOTMYECKOM  TPAaMOTHOCTH.  XHUMHUYECKOE  3arps3HECHHE
okpyxatomerd cpeapl [1JIK. Pons Xxumum B penieHun 3KOJIOTHIECKUX MPOOIIEM.
[IpuponHble MCTOYHUKH YTJIEBOJIOPOJOB (yrojiab, MPUPOJHBIN Ta3, HE(PTH),

MIPOIYKTHI UX NEPepabOTKU, UX POJIb B OBITY U IPOMBIIIEHHOCTH

4.3

XUMUYECKUH IKCIIEPUMEHT: HU3ydeHHe 00pa3lioB MaTepuaIoB (CTEKIO, CILIaBbI

METaJIJIOB, MOJINMEPHbIE MaTEePHAJIbl)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOMN
ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OFPA3OBAHUS

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TpeOOBaHNS K MPeIMEeTHbIM pe3yJibTaTam
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPOrpaMMbl OCHOBHOTI'0 0011ero oopa3oBanusi Ha ocHoBe ®PI'OC

1

[Ipencrasnenue:
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O TI03HABAa€MOCTH SIBJIGHUH MpUPOJbl, TNOHUMAaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKONW HAyKH Kak 00JaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOILIel KyIbTypbl M HpPaKTHUYECKON
JEATENbHOCTH YEJIOBEKAa B YCIOBHUSX COBPEMEHHOIO OOIIECTBA;

IIOHUMAaHUEC MECTAa XUMHU CPEAN APYTUX €CTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX METOJIaX MO3HAHUS, B TOM YHUCJE 3KCIEPUMEHTAIbHBIX U
TEOPETUYECKUX METOJaX MCCIEAOBAHUS BEHIECTB W  MU3Y4YEHUSA
XUMHYECKUX PEaKIMi; yMEHHE MCIOJb30BaTh MOJCIH IS

00BsCHEHUS CTPOCHUS aTOMOB M MOJIEKYJT

1.3

0 cdepax npodecCHOHATFHON JEATEIIEHOCTH, CBA3aHHBIX ¢ XUMHUCH U
COBPEMECHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHIKCHUSX
XUMHUYECKON HAyKH, YTO MO3BOJIUT YYAITUMCSI paCCMAaTPUBATh XUMHIO
Kak cdepy cBoeil Oyaymieil mnpodeccHOHAIbHOM IEATEIBHOCTH U
C/IeNaTh OCO3HAHHBINA BHIOOp XMMHU KaK TMPOQHIBLHOTO MPEeaMeTa Mpu

Hepexo/ie Ha YpOBEHb CpeHEro 00IIero oopa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOHN XHUMHUUYECKHX 3HAHUM U YMCHHUE IPUMCHATH

CUCTEMY XUMUYICCKUX 3HaHHﬁ, KOTOpas BKIIFOYAcCT:

2.1

Ba)KHEHIIE XUMHYECKHE IIOHATHS. XHMHUUYECKHH DJJIEMEHT, aToM,
MOJIEKYJIa, BEI[ECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJIHOPO/IHAs CMECh, OTHOCHTENIbHBIE ATOMHAas M MOJIEKYIsIpHas
MacChl, KOJHMYECTBO BEIIECTBAa, MOJIb, MOJIIPHAs Macca, MOJISPHBIHA
00BEM, OKCHJ, KUCIOTa, OCHOBaHUE, CONb (CpemHss), XUMHYECKas
peakuusi, peakUHH COCIUHEHHUS, DPEaKUUU pa3iIoKEHUs, pPEeaKIuu
3aMelleHus, Peakiui oOMeHa, TerIoBO 3(peKT peakiuu, 3K30- U
SHIOTEPMHUECKHE PEaKIMH, PacTBOpP, MAcCoBasi JOJS XWMHYECKOTO
3JIEeMEHTA B COEMHEHUH, MaccoBasi J10J1s1 U MPOLIEHTHAsA KOHIEHTPALUs

BCIIICCTBA B paCTBOPC, AP0 aTOMaA, 3J'ICI(TpOHHBII71 clou aToMa, aTOMHas




opbutanb, paauyc aroma, BaJCHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasi CBSA3b, dJIEKTPOOTPULATEIILHOCTD, ITOJIIPHAS U HENOJIApHAs
KOBQJICHTHAsI  CBsI3b, MOHHAs  CBS3b, METALIMYECKAs  CBS3b,
KpUCTAJUIMUECKass pelérka (aToMHas, HWOHHAas, MeTaJlJIn4yecKas,
MOJIEKYJIIpHAsi), MOH, KaTUOH, aHWOH, 3JIEKTPOJUT U HEAIEKTPOJIUT,
UIEKTPOIUTHYECKAs AUCCOLMALMA, PEAKUUU HMOHHOIO OOMeEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEaKUHMH,  OKHUCIUTEIb U
BOCCTAHOBUTENb, OKUCICHHE W  BOCCTAHOBICHHUE, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble W HeoOpaTHMble pEeaKluH,
CKOpOCTb XUMHYECKOM peakiuu, Kataimsatop, [IJIK, kopposus

MCTaJIIIOB, CIIJIaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbI XUMHUM: 3aKOH COXPAHEHHsI MacChl,
nepuoguyeckuii  3akoH JI.MI. MeHnneneeBa, 3akOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIpO

2.3

TEOpUn XUMUHU: ATOMHO-MOJIEKYJISIpHAs TEOpHs, TeopHus

3JIEKTPOJIUTUYECKON TUCCOLIUALINN

Brnagenune ocHOBaMM XUMUYECKOW TPaMOTHOCTH, BKITFOYAIOILICH:

3.1

YMEHHUE TPAaBHUIIBHO UCIIOJIH30BaTh N3YUCHHBIE BEIIECTBA U MaTEPHAIIBI
(B TOM uYHcie MHUHEpalbHBIC YIOOpEHHS, METaUTbl M CIUIABHI,
NPOAYKTHl TIepepadOTKH TPUPOIHBIX HCTOYHUKOB YTIICBOJOPOJIOB
(yrns, mpupomHOro rasza, HeTH) B OBITY, CEIBCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIICBOJOB
JUIs. OpTraHM3Ma YelIOBeKa; YMEHHE MPOTHO3UPOBAThH BIMSIHUE BEIIESCTB

N XUMHYCCKHUX ITPOLECCCOB HA OPraHu3M 4YCJIIOBCKA M OKPYXKarOIIYIO

IPUPOJIHYIO CPETY

3.2

YMCHHUEC HUHTCIPUPOBATL XUMHUYCCKUC 3HAHUA CO 3HAHUSMH OPYIUX

nmpeaIMETOB

3.3

HaJIN4YHC OIIbITa pa6OTBI C pa3IMYHbBIMH HCTOYHHUKaAMHU I/IH(i)OpMaI_II/II/I
10 XHMMHHU (Haquaﬂ U HAYYHO-NOITyJIApHas JIMTCpaTypa, CJIOBApH,

CIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATh I/IH(l)OpMaI_II/IIO O B€HOICCTBAX, HX
IMpEeBpalICHUAX 151 MMPAKTUYICCKOM IMPUMCHCHUN u YMCHHUC

HCIIOJIb30BaTh €€ s peuIcHus y‘Ie6H0'H03HaBaTeJ'IBHBIX 3aaa4

Bnagenne ocHoBamMu IOHSTHHHOTO arrmapara M CHUMBOJHUYCCKOTO

A3bIKa XMMHH I COCTaBJICHUA (I)OpMy.TI HCOPraHNMYCCKUX BCUICCTB,




YPaBHCHMH  XMMHUYECKHX  pEakUud; OCHOBAMM  XUMHUYECKOH

HomeHknarypsl (IUPAC u TpuBuaibHOM)

YMeHue oOBACHATH CBsI3b MOJIOXKEHHS 3r1eMeHTa B I[lepuonmveckoit

CUCTCMEC C YHCJIOBBIMU XapPAKTCPUCTUKAMU CTPOCHHA AaTOMOB

5 XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsia sijpa, oOIlee Yucio
JJICKTPOHOB), PACIpPEICICHHEM JJIEKTPOHOB [0 SHEPreTUYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOI0B, KATHSI U KBNS
IIpencraBnenne O  NEPUOAMYECKOM  3aBUCMMOCTH  CBOMCTB
XAMHYECKHAX JJIEMEHTOB (paJiyc aroMma, JJIEKTPOOTPHIATEIHHOCTS),

6 MPOCTBIX U CJIOXKHBIX BEMIECTB OT TIOJOXKEHHS DIIEMEHTOB B
[Tepuognueckoit cucreme (B MalblXx MEpUOJaX W  TJIABHBIX
MOJITPYTINAx) U JJIEKTPOHHOTO CTPOSHUS aToMa

7 YMmenue knaccupuIupoBars:

7.1 XHMHUYECKHE DJIEMEHTBI

7.2 HEOPraHMYECKHE BEIIeCTBA

7.3 XMUMHYECKHE PEaKIIUn

8 YMeHue onpeensTh:

81 BAJICHTHOCTh W CTETICHh OKHUCJICHHS XUMHUYECKHUX DSJIEMEHTOB, 3apsi

' HMOHa

82 BHUJI XUMHUYECKOW CBSI3M M THUI KPUCTAJUIMUYECKOW CTPYKTYpHI B

' COCAMHEHUSX

8.3 XapaKkTep cpepl B BOJIHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHMIA)

8.4 OKHUCJIUTEND U BOCCTAHOBUTEIIb

9 YMeHne xapakTepu30BaTh (PU3NYECKUE U XUMHUECKHE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOJOpoA, Tpadur, ammas,

9.1 KpEeMHHH, a30T, ¢ocdop, cepa, XJIop, HATPHH, KaJIUi, MarHui,
KaJIbLIUH, aJTIOMHHHH, KEJIe30)
CIIOKHBIX BEIECTB, B TOM 4YHCJIE WX BOJHBIX pPacTBOPOB (BOja,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJIOPOJA, OKCHABI U TUIPOKCHUIBI

9.2 metamnoB [-IIA rpynmn, amromunus, menu (II), umnka, xeneza (I u

. II1), okcuapr yrnepona (II u 1V), kpemuus (IV), azota u dpocdopa (111
u V), cepl (IV u VI), cepuucras, cepHas, a30THCTas, a30THasi,
(docdopHas, yroiapHasi, KpeMHUEBAsI KUCIOTAa U UX COJIH)

9.3 NPOTHO3UPOBATh W XapaKTepu3OBaTh  CBOWCTBAa  BEIIECTB B




3aBUCHMMOCTHU OT HX COCTaBa U CTPOCHUA, NPUMCHCHHC BCHICCTB B
3aBUCHUMOCTH OT UX CBOﬁCTB, BO3MOXXHOCTDL ITPOTCKAHUA XUMUUYCCKUX

HpeBpameHMﬁ B pa3JIMYHbIX YCIIOBUAX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE 1 HIOHHBIEC YPABHEHUS PEaKLU, B

10
TOM YHCJIE:
10.1 peakuuii HFOHHOro oOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
10.3 WUTIOCTPUPYIOIIUX ~ XUMHYECKHE CBOMCTBA HM3YUYEHHBIX KJIACCOB
' (Tpymim) HeOpraHU4YeCKUX BEIIECTB
10.4 MOITBEPIKIAIOIINX TCHETHICCKYIO B3aUMOCBSI3b MK Ty HUMU
11 YMeHnue BIUUCIATh (IPOBOJIUTH PACUEThI):
11 OTHOCUTEJIbHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTA B COETMHEHNU
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 [0 YPaBHEHMSIM XUMUYECKHX pEaKUUd U HaXOOUTh KOJIUYECTBO
' BElIECTBa, 00bEM U MACCy peareHTOB WK MPOAYKTOB pPEaKIUH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAaydyHOTO  TMo3HaHUS  (HaOmro/eHue,
191 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHNE) IPU U3YUYEHUU BELIECTB U
' XMUMHYECKUX SIBIICHUH; yMeHHE cQOpMYyIHpoOBaTh MpodiaemMy U
IPEJUIOKUTH MYyTH €€ pelIeHus
125 Oe3omacHON pabOThl ¢ XUMHUYECKHMMH BELIECTBAMH, XHMHYECKOM
' OCy/I0H 1 TabOpaTopHBIM 000PYI0BaHHEM
npaBHiIaMu 0€30MacHOTO OOpaIEHUs C BEIIECTBAMHU, UCIIOJIb3YEeMbIMU
B MOBCEIHEBHOM JKU3HH, TIPAaBUIAMH MIOBEICHUS B LENIIX cOepeKeHUs
e 3I0POBbsI M OKpYKaloUleil MPUpPOAHON Cpelbl; TOHHMaHuEe Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIE OPraHU3MbBI OMPEIeNEHHBIX
BEIIECTB, CMIOCOOOB YMEHBIICHUS M MPEJOTBpAIICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hannune mpakTHuecKWX HAaBBIKOB IUIAHUPOBAHUS M OCYLIECTBICHHUS
CIEYIOIINX XUMUYECKHX IKCTIEPUMEHTOB!
131 U3yYeHHE U OMHCaHue (PU3NIECKIX CBOMCTB BEIIECTB; O3HAKOMIICHHE

C (I)I/I3I/I‘-IGCKI/IMI/I )41 XUMHUYCCKUMU SIBJICHUAMU,; OIIBITHI,




WUTIOCTPUPYIOIIUE MPU3HAKU TPOTEKAHUS XUMHUUYECKUX PEAKIUI

13.2

U3Y4CHHE CIIOCOOO0B pa3/esieHus cMecei

13.3

NOJTy4eHHE KHCIOpOoJa M M3YY4EHHE €ro CBOWCTB; IOJIY4EHUE
BOJIOPOJIa U U3YyYEHHE €ro CBOMCTB; IOIy4EHHE YIIIEKUCIOTO ras3a H

HN3YUCHHUC €TI0 CBOI>'ICTB; MOJIY4YCHUC aMMHUaKa U U3y4YCHUC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOM  JIOJIeH

PacTBOPEHHOTO BEILIECTBA

135

[IPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIIOpaHXKa u
dbenondranenHa) sl ONpeAeNeHUs XapaKTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeI0UYen

13.6

WCCIICIOBAHUE M OMNMUCAaHHE CBOWCTB HEOPTraHWYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB; U3YYEHUE B3AMMOACHCTBUS KUCIIOT C METAJIJIAMH,
OKCHJaMU  METajulOB,  PAacTBOPUMBIMU W HEPACTBOPUMBIMHU
OCHOBAHMSIMH, COJISIMH; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJIHOTO MeTajla JpYrMM W3  pacTBOpa  COJIH;
ucciueaoBaHue aM(OTEpPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS U

LUHKA

13.7

pelieHne SKCIePUMEHTANIBHBIX 3a7ad 1Mo TeMaM: «OCHOBHBIC KJIacChI
HEOPraHMYECKUX COEIMHEHUIY; «DNEKTPOIUTHIECCKAS
IUCcconMalnsay; «BakHeHIIue HeMETaUIbI U HUX COCOUHECHUSI);

«Baxxnennne MeTalIbl U UX COCOUHCHUA»

13.8

XUMUYECKUE IKCIICPUMEHTHI, WJUTIOCTPUPYIOIIHE MIPU3HAKU
MPOTEKAHUS PEAKIMid MOHHOrO OOMEHA; KaYeCTBEHHBIC PEaKIMH Ha
HMPHUCYTCTBYIOIIME B BOJHBIX PAacTBOpax HOHBI: XJIOPHI-, OpOMHI-,
uonua-,  cynbdar-, ¢ocdar-, kapOOHAT-, CHIHMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI aMMOHHMSI, MarHusi, KaJbI¥s, aIFOMUAHUS,

xkenesa (2+) u kenesa (3+), meau (2+), nuHKa

14

YmMmenue:

14.1

MNPEACTABIATE  PE3YJIbTATBI  3KCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTCJIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_I U BBIABIATH OSMIIMPUYCCKUC

3aKOHOMCPHOCTU

14.2

YCTAaHABJIMBATDb CBA3U MCKAY PCAJIbHO Ha6J'II-OI[aeMBIMI/I XUMHNYCCKNMU
SABJICHHUAMU U IIpOoLECCaMU, NPOUCXOJAINMHA B MAKPO- U MUKPOMUPE,

OOBSCHSITH IIPpUYHHbI MHOFOO6p3.3PI${ BCIICCTB




HEPEYEHD 9JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 [TepBoHauanbHBIE XUMUYECKUE TTOHATHUS
11 Yucteie BemectBa u cMecu. CriocoObl pa3iesieHus cMece
12 ATOMBI W MOJIEKYJbl. XUMHUYECKHE dJeMeHThl. CHMBOJBI XHUMHYECKHX
' aneMeHTOB. [IpocThie 1 CII0KHBIE BEIIECTBA.
13 Xumnueckas Gpopmyna. BareHTHOCTh aTOMOB XUMHUYECKUX 2JIEMEHTOB. CTerneHb
' OKHCIICHUS
3ak0OH TIOCTOSHCTBA cocTaBa BemiecTB. (OTHOCHTENIbHAs aTOMHAs Macca.
14 OtHOcuTeNnbHAsA MOJIEKYJIIpHast Macca. MaccoBast 107151 XAMHYECKOTO 3JIEMEHTa
B COCTMHECHHUH
15 KomnuectBo BemectBa. Monb. MonsipHass macca. MomsipHblii 00BEM Ta30B.
' B3anMocBsI3b KOMYECTBA, MACChI M YHCJIa CTPYKTYPHBIX €IMHHUI] BEIIECTBA
16 DU3NYECKUE U XUMUYECKUE SIBJICHUS. XUMHUUYECKas peakiuss U €€ MpU3HAKU.
' 3aKOH COXpaHEHHUsI MacChl BEUIECTB. XUMHUECKHE YPABHECHUS
5 [Tepuonuueckuii 3akoH u Ilepuomuyeckass cucTeMa XUMHYECKUX HIEMEHTOB
.. MenneneeBa. CTpoeHHne aTOMOB
[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XuMudeckux snementon J[. M.
2.1 MenpeneeBa. Ilepuoasl u rpynmbl. PU3NYECKUN CMBICH MOPSAKOBOrO HOMEPA,
HOMEpPOB IEPUO/JIa U TPYIIIbI AJIEMEHTA
Crpoenue aromoB. CoctaB aTOMHBIX sijep. M3oTombl. DiekTpoHbl. CTpoeHue
2.2 AJIEKTPOHHBIX  000J704Yek aTtomMoB TiepBbIXx 20 XMMHYECKHX JJIEMEHTOB
Ilepuonnueckoit cucremsl [[.11. Meneneera
3aKOHOMEPHOCTH B MU3MEHEHUHM CBOMCTB XMMHUUYECKUX 3JIEMEHTOB MEPBBIX TPEX
NepUOJIOB, Kalus, Kajblus (paguyca aTOMOB, OJIIEKTPOOTPHUIIATEIHHOCTH,
2.3 METa/UIMYECKMX M HEMETAUIMYECKHMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUMU C TIOJIOKEHHEM »3JeMeHTOB B Ilepuommueckoit cucreme u
CTPOEHHEM UX aTOMOB
3 Crpoenue BemiecTsa
Xumuueckass cBsi3b. KoBaneHTHass (monsipHas M HEMOJSpHas)  CBSI3b.
3.1 DIEeKTPOOTPULIATENHHOCTh XUMHUYECKHX  DJIEMEHTOB. HNonHass  cBs3b.

Merannuyeckas CBsA3b




3.2

Tunel KpUCTAIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, METAJUIMYECcKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAIMYECKON PEIIETKH U BUAA

XUMHYECKON CBA3U

Baxueiine npeAcTaBUTENIM HEOPraHWYECKHX BewecTB. Hemertamibl u ux

COCAMHCHUS. Merannsl 1 uxX COCAMHCHU A

41

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHWMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, am(poTepHBbIE) 51
HecosieoOpa3yrolye; OCHOBaHMK (MIENOYM M HEPACTBOPUMBIE OCHOBAHMUS);
KHUCIOT (KHCIOpPOJCOAEpKalIMe U  OECKUCIOPOJHBIE, OIHOOCHOBHBIE H

MHOTOOCHOBHBI€); COJIEH (CPeIHUX U KUCIIBIX)

4.2

@u3nYecKue MW XMMHYECKHME CBOMCTBA MPOCTHIX  BEIIECTB-HEMETAJUIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPO/Ia, Cepbl, a30Ta, hochopa, yriepoaa, KpeMHHUS

4.3

dusnyueckrie U XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-METAJIJIOB: JIMTHUA,
HaTpus, Kajlusd, Marius W KajJbLusd, allOMUHHA, KCEIIC3a. BHCKTPOXI/IMI/I‘ICCKI/Iﬁ

PAI HAIPSIKEHUN METAIIIIOB

4.4

DU3NYECKUE U XUMHYECKHE CBOMCTBA BOJOPOJHBIX COCAMHEHHN HEMETAJUIOB:

XJIOPOBOJIOPOJIa, CEPOBOOPOIa, AMMHUAKa

4.5

dusnueckue U XUMHUYECKHE CBO#CTBAa OkchaoB HemeramioB: cepol (IV, VI),
azorta(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(1V). [lonyuenue

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cBoictBa oKCcUIoB: MeTaioB |A—IIA rpymm, nuaka, meau(Il) u

xenesza(ll, 11). TTonydenne OKCHIOB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAHUU M aM(OTEPHBIX THMAPOKCHAOB (Ha MpUMeEpe
THIPOKCUJIOB  aJIOMUHHMS, Kene3a, UuHKa). [lomydenwe ocHoBaHui U

aM(bOTEePHBIX TUIPOKCHJIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ochopHOM, KpeMHHEBOH, yroibHOU. Ocobbie
XMMHYECKHE CBOMCTBA KOHIEHTPUPOBAHHON CEPHOM M a30THOW KHCIIOT.

HOJ'Iy‘ICHI/Ie KHUCJIOT

49

OOu1re xuMu4eckre cBOMCTBa cpeHux coneil. [Tonmyuenue comnei

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, paciio3dHaBaHue BOAOpPOAd, KHCJIOPOJd, aMMMaAKa,

YIJICKUCIIOIO ra3a B na60paT0pHH

411

HonyquI/Ie aMMMHakKa, CepHOI>'I U a30THOH KHCJIOT B MMPOMBIIIIJICHHOCTH. O6H_II/IC

CIIOCOOBI MOJIYYCHUS MCTAJUIOB




412

I'enetnueckas CBA3b MCXKAY KlIacCaMU HCOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

XUMHYECKUE PEAKLIUU

5.1

Knaccugukamus XuMHUECKUX peakuii 0 Pa3IuYHbIM MPU3HAKAM: TI0 YHCITY U
COCTaBYy Yy4YacTBYIOIIMX B PEaKIMM BEUIECTB, IO TEIUIOBOMY 3(PQeKTy, Mo

W3MEHCHHIO CTCTICHEH OKHCICHHS XUMHUYECKUX YJICMEHTOB

5.2

TennoBoit A3 PeKT XUMHUUECKON pPeaklnu, TEPMOXUMUIECKHAE YpaBHEHH. DK30-

1 SHAOTCPMUYCCKHUEC PCAKIUU. TepMOXI/IMI/ILIeCKI/Ie YpaBHCHUA

5.3

OKI/ICJ’II/ITGJ’IBHOBOCCTaHOBI/ITeJ'IBHI:Ie peaKHI/II/I. OKI/ICJ'II/ITGJ'II/I U BOCCTAHOBHUTCIIN.
[Ipoueccbr  okucneHust A BOCCTAHOBJICHUS. DNIeKTPOHHBIHN Oaitauc

OKHUCIINTEILHOBOCCTAaHOBUTEIBHOM pPCaKkunmn

2.4

Teopus amekTpoUTHYECKOM aucconnanuu. KaTHOHbBI, aHHOHBI. DJIEKTPOJIUTHI U

HEOJICKTPOJIHUTEI. CunbHbIE U cIa0kIe SJICKTPOJIMTEIL. CremneHnb Jucconuanuu

9.5

Peakun moHHOTO OOMEHa. YCIOBHS MPOTEKAHHUS PEAKIMH HOHHOTO OOMEHa,

TTOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE YPAaBHEHHUS pPEaKIni

XHUMHS ¥ OKpYKAOIIAsl cpesia

6.1

BemecrBa u Marepuansl B IOBCEJHEBHOM JKM3HM 4elloBeKa. be3zomacHoe
UCIOJb30BAHME BELIECTB M XMMHUYECKMX pPEAKIMH B J1a0OpaTopuu U OBITY.

HepBaﬂ IIOMOIIIb ITPHU XUMHUYCCKHUX OXKOrax U OTPABJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXarouieil cpeapl  (KHCIOTHBIE 10U,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €ro MpeloTBpALICHUS
[Ipenenbras pomyctumas koHmeHTpamus BemiectB (ITAK). Pomp xumum B
pPEILICHUH JKOJIOTMUECKUX MpolsieM. YcuieHue mapHUKOBoro sddexra,

Paspyumi€HUE O30HOBOI'O CJI0A

6.3

[Tpumenenue cepkl, a3ora, Gocdopa, yriepoaa, KpeMHUS U UX COCAMHCHUI B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEIbCKOM Xo3siicTBe. [IpumeHeHune
METAJIJIOB M CIJIaBOB (CTalb, YYI'yH, AIOPATIOMUHUN, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH MX COenHEHMH. [IoHsATHE 0 KOPPO3UH METAIIOB, OCHOBHBIC

CIIOCOOBI 3alllUThI UX OT KOPPO3UU

6.4

[IpupoHBIE HCTOUHUKU YIJIEBOJOPOJOB (Yrojb, MPHUPOJHBIA ra3, HedTh),

MPOIYKTHI UX MepepaboTKu (OeH3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH

6.5

HepBOHaHaHLHLIe MOHATHS 00 OPraHN4YCCKUX BCUICCTBAX KaK O COCAUMHCHUAX
yriepoaa (MeTaH, 9TaH, 3THUJICH, alICTHUJICH, TAHOJI, INIMICPHUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE 0 OMOJIOTHYECKH BaXKHBIX BCIIICCTBAX: JKUPAX, 6CJ'IK3.X, yriieBoax — v Uux

POJIH B JKMU3HU YCIIOBCKA




PacuéTer:

7.1 1o opMynaM XUMHUYECKUX COSTUHEHUM
7.2 Macchl (MacCoBO) JJOJIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMUYECKUM ypPaBHEHHSIM




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

» Xumus: 8- kitacc: 6a30BbIN ypOBEHB: YUCOHUK; 5-€ U3/1aHUE,
nepepadotannoe ["abpuensn O.C., OctpoymoB W.I'., Cnaakxos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemienue

» Xumus: 9-i kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3/IaHUE,
nepepaborannoe ["abpuensa O.C., Octpoymon WN.T"., Cnagkos C.A.

AKIII/IOHepHOG O6III€CTBO ((HB}I&TCJ'IBCTBO «HpOCBGIII@HI/Ie»

METOJJNYECKHUE MATEPHUAJIbBI IS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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