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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHUU K pe3ysibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs, IIPEACTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QenepanbHOM paboueld MpPOrpaMMBbI
BOCIIUTAHUS U C YUETOM KOHIIETIINH MIPEnogaBaHusl ya4eOHOro mpeaMeTa « XUMUS»
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoii denepanuu.

[Iporpamma mo xuMuM naéT MPEACTaBICHUE O LEMAX, OOIIeH cTpaTeruu
OoOy4eHMs, BOCIHTAHHMS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMH Y4eOHOTO
npeamera, yCTaHaBJIMBAET 00s13aTeNIbHOE peIMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeieieHue €ro Imo KiaccaM U CTPYKTypUpOBaHUE IO
pazmenaM W TeMaM MpPOrpaMMbl [0 XHMHUH, OINpPEIEseT KOJUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTePUCTUKHU COJIep KaHMs, PEKOMEHTyEMYIO
MOCJIEA0OBATEILHOCTh  M3YUYEHHMS] XUMHHU C Y4€TOM  MEXIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTMKM y4EOHOro Mpollecca, BO3PACTHBIX
O0COOCHHOCTEW O00ydYaromuxcs, ONpeaenseT BO3MOXKHOCTH TMpeaMeTra  JUis
peanuzanuu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TpeOOBaHUMN K
pe3yibTaraMm o0y4YeHHUsI XMMUU Ha YPOBHE 1eJel U3y4eHUs MPEIMETa U OCHOBHBIX
BHJIOB y4YeOHO-ITIO3HABATEIbHONW JCATEILHOCTH OOYYaloOmerocss MO OCBOCHUIO
y4eOHOTO co/iepKaHUsI.

3HaHUWE XUMHHU CIYKUT OCHOBOM sl (OPMUPOBAHUSI MHUPOBO33PEHUS
00yy4aroIerocsi, ero NpeaAcTaBICHU O MATEPUAIBHOM €IUHCTBE MUPA, BaXKHYIO
poiib UrpatoT (GopMuUpyeMble XUMHUEH TMPEJCTaBICHUS O B3aUMOIPEBPAIECHUIX
SHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS [IO0ATbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHS UEJOBEUECTBA — CHIPhEBOM, HHEPTETHUYECKOMH,
MUIIEBOM U SKOJIOTUYECKON 0€30MacHOCTH, MPOOJIEM 3IPABOOXPAHECHUSI.

N3yuyeHnne xumun:

CIIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEH  JIJIi  CaMOpa3BUTHS U
dhopMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 00I11Iel U (QYHKIIMOHATLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (POPMUPOBAHME MBIIUICHHS U TBOPUYECKHX CIHOCOOHOCTEM
OOy4JaromuXcs, HABBIKOB HX CaMOCTOSITEIIbHOW Yy4eOHOW  JIeATeIhHOCTH,
HKCIIEPUMEHTAIBHBIX M HCCIEJOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM XKU3HM, TaK U B MPO(HECCUOHAIBHOM eI TEIbHOCTH;

3HAKOMUT CO CHEHU(PUKONW HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LETIOCTHOTO B3IJIsSIIa HA €AMHCTBO MPUPO/IbI U YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YYArOIINXCS;



crocoOCTBYeT (hOPMHUPOBAHUIO IICHHOCTHOTIO OTHOINCHUS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K [IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHUYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBiieHHs B OOYyYEHMHM XMMHUU OOECHEeUMBAIOTCA CIEHUPUKON
colepKaHusl  y4eOHOro  IpeameTa, KOTOpbIM  SBIAETCA  MENarOrMYecKH
aJIanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OMpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro 0O0pa30BaHMsI OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOIIUMUCS CUCTEMBbl MEPBOHAYAIBHBIX MOHATUN XMMHH, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHSTHI
OPraHUYECKON XMMUHU.

CrpykTypa coaepaHus MporpaMMbl MO XMMHUU C(POpMUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxoaa K €€ m3ydeHuro. CopeprkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHYECKOMN
peakuuu. OOe 3TU CHUCTEMBbl CTPYKTYpPHO OpPraHU30BaHbl MO MPUHLHUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX MPEACTABICHHIM
Pa3HOI0 ypOBHS:

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

— Ilepuonnueckoro 3akona 1. . MeHneneeBa Kak OCHOBHOI'O 3aKOHA XMMUHU;

— YUY€HHUA O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TMpeACTaBlIeHUM 00 AIIEKTPOIUTUUYECKOW JAHUCCOIMAllMM BEIIECTB B
pacTBopax.

TeopeTtnueckne 3HaHMUS PAcCMATPUBAIOTCS HAa OCHOBE OSMIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATEIBHO OT OJHOIO
YPOBHSI K JIPyroMy, BBITIOJNHSS (YHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHS U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U IOJYYEHUS
M3Y4YaeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (POPMHPOBAHUIO
MPEJICTABJICHNS] O XUMHAYECKON COCTABIISIOLICH HAYyYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW MNpHUPOIbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
METO/IaM TO3HaHUsl B Hayke. M3yueHue XuUMUU NPOUCXOAUT C MPHUBJICUCHHEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXaroluid MUpY,
«buosnorus. 5—-7 kimacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
JEATENbHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBON KYJBTYpPBHI.
3amaya y4yeOHOTO mpeaMeTa COCTOMT B (DOPMHUPOBAHMM CHCTEMbl XHMHUYECKUX
3HAHUM — BaKHEHIINX (aKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JIOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



OpUOOIIEHNM K HAay4YHbIM MeETOJaM I[IO3HAHUS MpPU HM3YyYEHUU BELIECTB U
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHUU B Y4YEOHO-NO3HABATENBHON M yueOHO-HCCIEI0BATEIbCKOM
JeATENbHOCTH, OCBOCHHMM NpaBWJI Oe30MacHOro oOpailieHus ¢ BEIIECTBAaMHU B
ITOBCEHEBHOM KU3HMU.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaXKHOE
3HaYEHHE MPUOOPENH TaKHe 111, KaK:

— (opmMupoBaHHE MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATHIO PELICHU,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHUs] Ha CHCTEeMaTHYecKoe MpUOoOILIeHuE
oOy4Jarommxcs K CaMOCTOSTENbHOM MO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecreuyeHne yCaoBUM, CIOCOOCTBYIONTUX MPUOOPETEHHIO 00YUaOIITUMUCS
OIbITa Pa3HOOOPA3HON NEATETBbHOCTH, IMO3HAHHMS M CaMOINO3HAHUA, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIUX YHHUBEPCAIBHOE 3HAYEHUE IS
Pa3JIMYHBIX BUJOB AEATEIbHOCTH;

— (opmupoBanue oOmeld (QyHKIIMOHATIBHOM W  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATh M OLEHUBATH SIBJICHUS
OKpPYAIOLIEro MHpA, MCHOJIb3Ysl 3HAHUS W ONbBIT, NOJyYEHHBIE NMPU H3YYECHHUU
XUMHUH, MPUMEHSTh HMX MpPU pElIeHUHu Npo0JeM B TOBCEAHEBHOM >KWU3HU H
TPYAOBOU IEATEIBHOCTH;

— (¢opMmHpoBaHHE Yy OOy4YaloIIUXCAd T'YMAaHHCTHYECKHX OTHOLUEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUU i1 BBIPAOOTKH 3KOJOTUYECKU
1[€71eCO00pa3HOro TMOBEJEHUS B OBITY U TPYJOBOM JEATEIBHOCTH B UENISIX
COXPAHEHHUs CBOETO 3/10POBb U OKPY’KAIOLIEN IPUPOAHOMN CPEBI;

— pa3BUTHE MOTHBALUM K OOYyYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS OOIIEYENOBEUYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduis U HANPaBICHHOCTH JaJbHEHUIIEro
oOyueHus.

OOmee 4YMCIO YacoB, OTBEACHHBIX MJs M3YYEHUS XHMHHM Ha YpPOBHE
OCHOBHOT'O 00111€T0 00pa3oBanus, cocTaBiseT 136 yacoB: B 8 kitacce — 68 yacoB (2
gaca B HeJlent0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/iLHbIe XUMHUYECKHE TOHATHS

IIpenmer xumuun. Posib XuMHUM B KW3HU 4YelOBEKa. XUMHUs B CUCTEME HAyK.
Tena u BemecrBa. PuU3NYECKHE CBONCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BemecTB. [loHsATHE O METOJax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0sI pazeneHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHUYECKHE 7I€MEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClIOkKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BajJeHTHOCT aTOMOB XHMHUYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA CcocTaBa BemiecTB. (OTHOCHTENbHAs AaTOMHAsh Macca.
OTHOcUTENbHAsT MOJIEKYJIsIpHAas Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B
COECIMHEHUMU.

KommuecTBo BemectBa. Mosib. MosnsipHas macca. B3aumMoCBsI3b KOJMYECTBA,
Maccbl M 4YHMCla CTPYKTYPHBIX €IMHHI] BemlectBa. Pacuétel mo dopmynam
XUMHYECKUX COCTUHEHUM.

@uU3NYECKUE U XUMUYECKUE SBICHUS. XUMHUUYECKasl PEaKIs U €€ MPU3HAKU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XuUMHUUeckue ypaBHeHus. Krnaccudukaims
XUMUYECKUX peaKkuid (COeMHEHHUs], pa3JI0OKEHHUs, 3aMEIIICHUS, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, MpaBmwiiaMu padOThl B JabOpaToOpuu U
npuéMaMu oOpallleHus ¢ J1abopaTOPHBIM O0OPYIOBAHUEM, W3YUCHHE U ONUCAHUE
(¢U3MYECKNX CBOWCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢busndeckux (TJIaBJICHUE BOCKA, TasHUE JIbJa, PACTHPAHHUE caxapa B CTYIIKE,
KUIIEHUE M KOHJCHCAIMS BOJbI) M XUMHUYECKHX (TOpEHUE CBEYH, NMPOKAIUBAHHUE
MEJIHOM TPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIIOTOM) sSABJICHUH, HAOII0ACHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakluil (pas3iokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3ioKeHUe THIPOKCUIA
menu (I1) mpu HarpeBaHum, B3auMojieCcTBHE Kefe3a ¢ pacTBopoM costr Menu (1),
M3yUYeHHE CIOCOOOB pa3feieHUs CMECEil: ¢ MOMOIIbI0 MarHura, (puibTpoBaHUE,
BbITIApYBaHUE, JUCTUIUIAIMUA, XpoMaTorpadus, TpoBeAeHUE OYUCTKH MOBAPEHHOMN
CONiM, HaOMIOJCHWE W  ONUCAaHWUE  PE3yJbTAaTOB  TPOBENEHUSA  OIBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAaHEHWS MACChl, CO3JaHUE MOJEIEH MOJEKYJI
(1IapocTepKHEBBIX).

Ba:kHeiiue npeacTaBuTe/ I HEOPraHMYECKHUX BellleCTB

Bo3agyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — aneMeHT ¥ mpocToe
BelecTBo. HaxokneHnue kuciaopoma B mpupone, (U3MUECKHE W XUMHYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue kucnopona. CrocoOsbl



MOJIYYCHHUST KUCTopoAa B Ja0OpaTopuud W TPOMBIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoe. O30H — aIoTponHas MOAU(PUKALINS KUCIOPOIa.

TeroBoit >(p¢deKT XUMUYECKON peakuu, TEePMOXMMHYECKHE YpPaBHEHUS,
DK30- M DJHJIOTEPMHUYECKHE DPEaKkUMu. TOIUIMBO: Yrosb M METaH. 3arpsA3HCHHE
BO3/lyXa, YCWJICHHE MapHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »memeHT u mpocroe BemiecTBO. Haxoxzaenue Bomopoaa B
npupoje, (GU3MYECKME M XUMHUYECKHE CBOMCTBa, MPUMEHEHHE, CIOCOObI
nosy4yeHust. Kucnotsl u comnm.

MounsipHblit 00BEM Ta30B. Pacd€Thl M0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoMcTBa BOAbL. Boma kak pactBoputenb. PacTBOpEL
HacpillieHHbIE ¥ HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BEMIECTB B BOJIE.
MaccoBas nons BemecTBa B pacTBOpe. XMMUYECKUE CBOMCTBA BOABI. OCHOBaHMS.
Ponbe pacTBOpOB B mpupoJie U B KU3HU 4YelIOBEKA. KpyroBopoT BOAbI B MPUPO/IE.
3arps3HeHne NpUpPOAHBIX BOJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heopranudeckux coenuHenuit. Oxcuasl. Kiaccudukarus
OKCUJIOB:  coseoOpasyoinue (OCHOBHBIE, KHUCJIOTHbIE, aM@oTepHble) U
HecosieoOpasyromue. HomeHkmarypa okcuaoB. Dusznueckue W XUMHYECKHE
CBOMCTBa OKCUIOB. [lonyueHne okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknatypa ocHoBaHui. PU3NYECKHE M XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lomyueHne ocCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kucinoT. Ouszndeckue u
XUMHUYECKHE CBoicTBa KHUCIOT. Psan aktuBHoctun MetamioB H. H. bekerona.
[lonydeHnue KUCIIOT.

Conu. Homenkiarypa cosieil. @uU3n4ecKkue U XUMUYECKUE CBOMCTBA COJIEH.
[Toyuenue coien.

I'eneTnueckas CBs3b MEXKy KJIaCCaMH HEOPTaHWUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEICIICHUE COAEPKaHUs KUCIOPOAa B BO3AYyX€, MOJyYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJICCTBUSA BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS U
MpeKpallleHus TopeHus (Mokapa), O3HAKOMJICHME C O0Opa3naMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHWE, pACMO3HABAHWE W H3yYCHHE
CBOICTB BOJOpojAa (ropeHue), B3aumojaeicTue Bogopoaa ¢ okcuaoMm menu (I1)
(BO3MO’KHO HCITIOJIb30BAaHUE BHUJIEOMATEpUaioB), HaOIOAeHHE 00pa3I0B BEIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOEHHOCTEW PACTBOPEHHMSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J0JI€l pacTBOPEHHOTO BEILIECTBA, B3aUMOJEHCTBUE BOJIbI C METAJLIAMU
(HaTpueM ©  KajgbuueM) (BO3MOXHO MCIOJb30BaHUE BUIECOMATEPUAIIOB),



UCCIIEJOBaHHE O00pa3loB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KIJIACCOB,
HaOJII0ICHNEe U3MEHEHHUS OKPACKH MHJIMKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIIOT C MeETajulaMH, PEaKUHi HEUTpAIN3alW{, ITOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 MeTajula APYTMM M3 pacTBOpPA COJIH, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3aJad N0 TeMe «BaKHeWIne KIIacChl HEOpPraHWYEeCKHUX
COCIMHEHUI.

Iepuoanuyecknii 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemenToB JI. WU. MenpgesneeBa. Ctpoenne aTomMoB. XHUMHYECKAs CBA3b.
OxucaNTeTIbHO-BOCCTAHOBUTEIbLHbIE PEAKIIMHU

[lepBble TOMBITKM KJIAcCU(DUKAMKM XUMUYECKUX 3iemMeHToB. [loHsTHE O
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M ILIEIOYHO3EMEIbHbIE METaJUIbl,
rajJoreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yoT aM(OTepHbIE OKCHIbI
Y TUIPOKCUIBI.

Ilepuonnueckuint 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
[Tepunoanueckoit cucrtembl xumuueckux sneMmeHToB . 1. Menneneesa. [lepuoabl
u rpynnsl. Ou3ndeckuil CMBICI NOPSAKOBOIO HOMEpA, HOMEPOB IIepUoOJa U
IPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronsl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TNepBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuonnueckour cucremsl JI. M. MenneneeBa. XapakTepucTuka XUMHYECKOTO
AJIEMEHTA 10 €ro MoJIoKeHUIo B [lepunoanueckon cucreme /1. 1. Meneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS paJHyca aTOMOB XHMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAaM.

3nauenue [lepuognueckoro 3axkoHa u [lepuoandeckoi cUCTEMbI XUMUYECKHUX
DJIEMEHTOB [JIA pa3BUTUA Hayku M mpaktuku. JI. . MenneneeB — y4€HbI U
IPaKIaHNH.

Xumuueckass cBs3b. KoBanmeHTHas (MOJspHass M HENOJSIPHAs) CBA3b.
DIEKTPOOTPULATETBHOCTh XUMHUECKUX JIEMEHTOB. FIOHHAsI CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
IIponecchl OkucaeHns U BOCCTaHOBIEHNs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4eHue oO0pa3loB BELIECTB METANIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCUIA LMHKA C pacTBOpPAMHM KHCIJIOT W IIEJIOYEH, NPOBEIAECHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropenue, peakiyu pa3aoKeHUs, COCTUHEHUA).

Mestcnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3ed MPU U3YYEHUH XUMHUHM B 8 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 MCIOJIb30BaHUE Kak OOIUX €CTeCTBEHHO-HAYYHbIX
MOHSTUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TIOHSATHUS: HAY4YHBIM (DaKT, TUMOTE3a, TEOpPHs,
3aKOH, aHaliu3, CHUHTE3, KiacCUUKalus, TEPUOJUYHOCTb, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/IEIb, SIBJICHHE.

@dusuka: Marepusi, aroM, O3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
M30TOIBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUYECKUMN 3apsij, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (U3MUYECKHE BEIUYUHBI, €AUHUIIBI
M3MEpPEHMSs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpaTbl, TOPHBIE TOPOJIBI,
II0JIE3HBIE UCKONIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUMs

Ileprnonnueckuit 3akoH. llepuoauueckas cucrema XUMUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHne aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOJIOB, KaJMs, KalblUs W HX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM »3JIeMEHTOB B llepunoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHune BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THIBI KPUCTATITMYECKHX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K PaA3JIMYHBIM KjaccaM HEOPraHUYECKUX
COCMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYECKUX PeakIuil M0 pa3IuyHbIM MpU3HAKaM (TI0 YHCITY
U COCTaBy YYACTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHHUIO CTETeHEeH OKUCIEHUS XMMHUYECKHX JJIEMEHTOB, IO 00paTUMOCTH, IO
y4acTHUIO KaTajau3aTopa). DK30- U SHJOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusax. [[oHATHEe O TOMOT€HHBIX M T'€TePOreHHBIX
peakuusax. [lonarue o katanuse. [loHsaTHEe 0 XMMHUUYECKOM paBHOBECUHU. DaAKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOW PEAKIMU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE  pEaKlUU,  DJIEKTPOHHBIM  OayaHc
OKHUCJIUTEIHbHO-BOCCTAHOBUTEILHOU peaKuum. CocraBnenue YpaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  MCIOJIB30BaHUEM  METOJA
3JIEKTPOHHOTI'0 OaaHca.

Teopus 3JEKTPOTUTUUECKON TUCCOIUALINU. DIIEKTPOIUTHI U HEANEKTPOJIUTHI.
Kartnonsl, annoHsl. MeXaHW3M IUCCOLMALMHN BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMH4YecKoil cBs3u. Ctenens nuccounanuu. CuiabHbIE U cladble JEKTPOIUTHI.

Peakuyy noHHOro oOMeHa. Y clloBuUs MPOTEKaHUsI PeaKIMii HOHHOTO 0OMEHa,
IOJIHBIE M COKpAIIEHHbIE HMOHHBIE ypaBHEHHMs peakuuii. CBOKCTBa KHCIIOT,
OCHOBAHMM MW coJeil B CBeTe MpPEACTaBICHUI 00 3IEKTPOIUTHYECKOM
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUIOB M HEMeTaioB (rpadura M anmasza), CIOKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON pEeakInH
OT BO3ACUCTBUS pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOJAHOCTH
pacTBOpPOB BEWIECTB, IMpOLEcCa IUCCOLMALUMU KHUCIOT, IIEJIOYER U  COJer
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEPHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX — MPU3HAKW  MPOTEKaHWs  peakuuidl  HMOHHOTO  oOMeHa
(oOpa3oBaHue ocajka, BbIACIEHHWE Ta3a, oOpa3oBaHHE BOJbI), OIBITOB,
WUTKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropeHue, peakuH pa3ioKEeHHs, COCIUHEHUS), paClIO3HABAaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAaKIMH HAa  HOHBI, pEIICHUE
DKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJuibl 1 MX COeIMHEHHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue u (pU3MUecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKME CBOWCTBA Ha IpHUMEpe  XJjopa
(B3aUMOJENCTBUE C MeTaylaMd, HEMeTaJlJlaMH, IleJo4yaMu). XJIOPOBOJIOPO.
ConsiHass KuCI0Ta, XUMUYECKHE CBOMCTBA, IOJYyYEHHE, NMpUMEHEHUE. JlencTBue
XJIOpa M XJOPOBOJIOPOJA HA OPraHHM3M 4eJIoBeKa. BaxHeilune XJIopuabl U UX
HaXO0XKJEHUE B IPUPOJE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTeNeHUu OKHucieHHs. CTpoeHue W (PU3HUYECKHE CBONCTBA
IPOCTBIX BELIECTB — KHCIOPOIa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMKN KUCIOPOIa
U cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOPOJ, CTPOEHHE, (PU3UUECKHE U
XUMUYECKUE cBOMCTBA. OKCHIBI CEphl KAaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
CepHast kuciora, (uU3MYEeCKUEe W XUMHUYECKHME CBOMCTBa (00IIME Kak
IpeJCTaBUTeNd Kiacca KHCIOT M crneuuduueckue). XUMHUECKHE peakluH,
JeKaliie B OCHOBE IPOMBIIUIEHHOTO croco0a MOJy4eHUsT CEPHOW KHCIIOTHI.
[Ipumenenue cepHor KucinoThel. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLUs Ha



cynb(dar-uon. Haxoxnenue cepbl W €€ COCIUHEHHMA B MpUpoje. XUMHYECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpebl COCIMHEHUSAMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAIlCHHUS.

OOmmas xapakTepucTuka 37aeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHCIEHHA. A30T, paclpoOCTPaHEHHWE B IPUPOJE,
busnyeckue U XuMHIecKkue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
(bu3nYecKue U XMMUYECKUEe CBOMCTBA, MOJyuyeHue U npuMenenue. Coiu aMMOHHS,
X (QU3NYECKUE U XMMUYECKUE CBOMCTBA, NpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMs. A30THasi KHUCIOTa, €€ MOJy4yeHHe, (PU3NYECKUE U XUMUYECKHUE
cBoiicTBa (0OIlME Kak TMpeACTaBUTENS Kiacca KHCIOT W cCheuu(uueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA0OpeHnil. XuMHUYECKO€e 3arpsi3HEHUE OKPYIKaOIIEeH Cpelibl COEIMHEHUSIMU a30Ta
(KUCTIOTHBIE NOXKAHW, 3arps3HEHHE BO3ayXa, MOYBBI W BoaoéMoB). docdop,
aloTponHeie Moaudukanuu Gochopa, U3MUECKHE U XHUMHYECKUE CBOWCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue 1 XMuMUIECKUEe CBOMCTBA,
nostyuenue. Mcnonap3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YAOOPEHUM.

Oo6mas xapaktepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHUS.  YIJIepoA,  aUIOTPOITHBIE
MOAM(PUKALMM, PACHPOCTPAaHEHHE B MpuUponae, (U3MUYECKUE U XHUMHUYECKHE
cBoictBa. Ancopbuus. Kpyrosopot yriepona B npupoje. OKcuasl yriepoja, ux
bu3nYeckue W XUMHUYECKHE CBOWCTBA, JCHCTBME HA JKUBBIE OPTraHU3MBI,
MOJIyYeHHE U MPUMEHEHHE. DJKOJOTHYECKUE MPOOJIEMbl, CBSI3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a riao0aqbHOrO TOTEIUVICHUS KIUMara, MMapHUKOBBIN
s dext. YronbHas Kuciaotra v €€ colid, UX (PU3nUecKue U XMMHUUECKUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIIbCKOM
XO35ICTBE.

[lepBoHavabHbBIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COETMHEHMSIX
yriiepoa (MeTaH, 3TaH, TUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHpie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTh),
NPOAYKThl WX mepepaboTku (OEH3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKN BAKHBIX BELIECTBAX: KUpax, OeJKax, yrieBojgax — U ux
poJii B JKM3HM 4YeloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCIMHEHUM.

KpemHuuii, ero ¢usnueckue ¢ XHUMHUYECKHE CBOICTBA, IMOJY4YCHHE W
npuMenenue. CoenuHeHus: kpeMHusi B mpupoje. OOmue mnpeacTtaBieHus o0
okcusie kpemuus (IV) u kpemuueBoi kuciore. CUITUKAThl, UX HCIOJIb30BAHHE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHeliline CTpouTeNnbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobmeMpl 0e30macHOTO HMCIOJIB30BaHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3l0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MIPOBE/ICHNE KAYeCTBEHHBIX PEAKIUN Ha XJIOPUI-MOHBI U HAOJI0/IEHNE TTPU3HAKOB
WX TPOTEKAHMs], OMBITHI, OTpaXkarlue (PU3NYeCKue U XUMUYECKHE CBOMCTBA
raJloreHOB M WX COEAWHEHUM (BO3MOXKHO HCIMOJIb30BAHUE BHUIEOMATEPUAIIOB),
O3HAaKOMJIEHME ¢ oOpaslaMud XJOpHUAOB (TaJIOTEHUJOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  COeAUHEHUsSMU  (BO3MOXKHO  HCIOJB30BaHHE
BUJIEOMATEPUAITIOB), HAOIIOIEHHE Tpolecca OOyIIIMBaHUsl caxapa MoJl IeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBbI, M3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOMN CEPHON KHUCIIOTHI, MPOBEACHUE KaYECTBEHHON peaklUny Ha cyib(art-
MOH W HaOJIOJieHHE TpHu3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa U UX COCIUHEHUH (BO3MOXKHO HCIOJIb30BaHHE
BHJIEOMATEepUAIIOB), oOpas3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE U H3YyYCHUE CBOWCTB amMMHaka, IMPOBEJICHUE
KaueCTBEHHBIX PEAKIMHA Ha MOH aMMOHHUS U (ochaT-uoH M U3ydeHUE MPU3HAKOB
UX IPOTEKAHHUS], B3AUMOICMCTBUE KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IbIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), H3yUYCHHE Moenein
KPUCTANIMYECKUX pEHIETOK anMasza, rpadura, QyiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aACOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM W
YCTPOMCTBOM NPOTHBOras3a, MojydyeHue, coOMpaHue, pacrio3HaBaHUE U U3YUYEHUE
CBOMCTB YIVIEKHCIIOTO Ta3a, MPOBEJCHUE KAUeCTBEHHBIX peakiuii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYE€HHE MPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMENH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHenme HeMeTalyIbl U UX COETUHEHHUSD.

MeTaJiibl 1 MX COeIMHEHUS

OO6mias XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
ux nosioxxkeHuss B llepumogmueckon cucreme xumuueckux snemeHToB J[. .
MenneneeBa u ctpoeHus atoMoB. CtpoeHne MetamioB. Merainyeckas CBs3b U
METAJUIMYECKAS] ~ KPUCTAJUIMYECKass  pPEIIETKA.  DJIEKTPOXMMHUYECKMU PO
HanpspkeHui MetaiioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. O0mue
CrocOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WU METAJIOB, OCHOBHBIC
crocoObl 3amMThl UX OT Kopposuu. CrutaBel (CTaidb, YYTyH, IIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIITICHHOCTH.

[Ilenounbie MeTamibl: nonoxkenue B Ilepronnueckoil cucTeMe XUMUYECKHUX
snemeHToB JI. 1. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPHUPOJE.
duznyeckre ¥ XUMHYECKHE CBOMCTBA (HA mpuMmepe HaTpus U Kanus). OKcuabl u



TUAPOKCUABI HaTpusi W Kanus. [IpuMeHeHHe IIEeNOYHBIX METANIOB U HX
COEeIMHEHUH.

[IlemouHO3EMENBHBIE METAIBI MArHMUM W KaJdblM: TOJIOXEHUE B
Ilepnognueckor cucreme xumudeckux anemMeHtoB . . Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAeHUe B Ipupoae. Pru3nyecKkrne 1 XMMUYECKUE CBOMCTBA MArHUS
U Kanplusa. Baxselimue coenuHeHMs] KaibIUs (OKCHA, THAPOKCUI, COJIH).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUS!.

AuroMuHUN: TToN0keHue B [leproinueckon CUCTeMe XUMHYECKUX 3JIEMEHTOB
. N. MengaeneeBa, CTpoeHUE aroMma, HaxoxAeHue B mpuponae. dusznyeckue u
XUMHUYECKHE CBOMCTBA altoMUHUA. AM(OTEpHBbIE CBOMCTBA OKCHUJIA U TUIIPOKCHUIA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoil cuctemMe XUMAYECKUAX 3JIEMEHTOB /I,
N. MenneneeBa, CTpoeHHE aToMa, HaxoXJIeHue B npupone. Dduszuueckue u
XUMHUYECKUE CBOMCTBA xene3a. OKCuIbl, rTuapokcu bl u conu xkenesa (II) u xenesa
(III), ux cocraB, CBOWCTBA U MOITYYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB W CIUIABOB, HX (PU3NYECKUMH
CBOICTBAMH, M3yUYE€HHE  PE3YyJbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLIECCA TOPEHUS KEJNE3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJIB30BAaHHWE  BHJICOMATEPHAIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIIMi HAa MOHBI: MArHUS, KAIbIUs, aIFOMUHUS, [IUHKA, XKee3a
(IT) u xeneza (I11), meau (1), HabmroAeHUE U OMKMCaHUE MPOLIECCOB OKPAIIUBAHUS
IJJAaMEHH MOHAaMU HATpUsl, Kalud M KalblUs (BO3MOXXHO MCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), HCCIIeJOBaHNE aM(DPOTEPHBIX CBONCTB TMAPOKCHU]IA ATFOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIIEPMMEHTAIbHBIX 3aj]1a4 10 TeMe «Baxkneimue
METaJUIbl U KX COCTUHEHUSY.

XuMHS M OKPYXKAKOLIAA cpeaa

BemectBa u maTepuanbl B IOBCEIHEBHOM >KM3HHM YesoBeka. besomnacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakiui B ObITy. [lepBas momoris npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karolled cpeabl (MpefenbHas T0mycTUMast
KOHIIeHTpanus BemiecTs, nainee — [1/1K). Ponb xumuu B penieHun 3K0JI0rM4eCKuX
npooIeM.

Xumuueckuii IKCnepumenm:

M3yueHne oOpaslloB MaTepuajoB (CTEKJO, CIUIaBbl METAUIOB, MOJUMEpPHbIE
MaTepHUabl).

Mesicnpeomemmnuie ceazu



Peanuzanus MeXNpeIMETHBIX CBsI3ed MPU U3YYEHUH XUMHUHM B 9 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 MCIOJIb30BaHUE Kak OOIUX €CTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W TIOHATHUM, SIBJSIOIMIMXCS CUCTEMHBIMH JJIsI OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THIMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KJIacCU(PUKaLUs, TMEePUOJAUYHOCTh, HAOIIO/IEHNE,
AKCIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPUAIIBI.

dusznkKa: Marepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJYNIPOBOJHUKH, JUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTATUTMYECKAsI
pem€Tka, CIjiaBbl, (PU3WYECKUE BETUYHMHBI, CIUHUIIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTes, npixaHue, Ouocdepa, dKOCUCTEMA, MUHEPAJIbHbBIC
ya00peHusi, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, MTUTATEIbHbBIE BEIIECTRA.

['eorpadus: armochepa, ruapochepa, MuHEpadbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE HCKOIAeMble, TOILTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJle OOy4eHMs] XUMUU B €IUHCTBE y4eOHOU H
BOCHUTATEJILHON JESATEIBHOCTH B COOTBETCTBUM C TPATULIMOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPaBCTBCHHBIMU LIEHHOCTSIMU, TNPUHSATBIMU B
oOIIeCTBE TMpaBUJIaMW W HOPMAaMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOTO3HaHUSs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYarOIINXCA.

JInyHOCTHBIE  pe3yabTaThl  OTpakalOT  TOTOBHOCTh  OOyYarommxcs
PYKOBOJCTBOBATbCSI CUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAMH U
pacIIMpPEHUE OIbITA IESITEIPHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) naTpHOTHYECKOTO BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACJIEAWI0, NMOHMMAaHUsA 3HAYEHUsS XUMHYECKOW HAyKHM B KU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW HH(POpPMAIUEH O
MEPENOBBIX JOCTUKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABJICHUS] O COLUMAIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIIEAOBATENbCKOW,  TBOPYECKOM M JAPYTHX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HON COBMECTHOUN AESTEILHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3a]1a4, BBIIIOJTHEHUA XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHUS K B3AMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCCE D3TOW YYEOHOM JeATeIbHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE IIOBEACHWE MW TOCTYINKHM CBOMX TOBAapUIIEH C TMO3ULHUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMSL:

MHPOBO33PEHUYECKHE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH WU COCTABJISIONIUE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAyYHOM KapTHUHBI MHpA, TPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX YEJIOBEKA C
MPUPOIHOM CPENOU, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBIE MOTHBBI, HAIIPABICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOMUMBIE Jisi OOBSICHEHHS HaOII0IaeMbIX TPOIECCOB W SIBICHUM,
MO3HABATENbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOM KYyJIbTYPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEJIbHOM pPabOThl C Y4yeOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, JOCTYMHBIMA TEXHUUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TMO3HAHWIO, JIOOO3HATEIbHOCTh, TOTOBHOCTH H
CIHOCOOHOCTh K  €aMOOOpa3OBaHMIO, NPOEKTHOW U  HCCIEAOBATENIbCKOU
NeSATETPHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YEeHHS B
JTaJIbHEHIIIEM;

4) popMupoOBaHKSs KYJIbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH KWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHME IOCIEACTBUN H
HEMPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COOJIFOJIEHUsI TpaBwyl O0€30MacHOCTH TpH  OOpalleHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHOM KU3HU,

5) TPyA0BOr0 BOCIIMTAHUSA:

MHTEpEC K MPAKTHUYECKOMY M3yUeHHUIO Tpodeccuil U Tpyaa pa3auyHoro poja,
YBOKECHHE K TPYIAy M pe3yjibTaTaM TPYJIOBOH IEATEIbHOCTU, B TOM 4YHCJIE Ha
OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHUW 1O XUMHUU, OCO3HAHHBIM BBIOOP
WHJIMBUAYAJIbHOW TPAEKTOPUHU MPOJIOHKEHUsT 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCA B MPOPECCUOHAIBHON CPENIE;

6) 3K0J10rH4eCKOro0 BOCIUTAHUS:

HKOJIOTHYECKH I[€JeCO00pa3HOe OTHOIICHWE K MPUPOJIE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIlIeCTBOBAHMS, IOHUMAHKE LIEHHOCTH 3J0POBOT0 U
Oe3omacHOro o0Opas3a JKHM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
bu3nyecKoOMy M TCHUXHYECKOMY 3JI0pOBBIO, OCO3HAHHE IIEHHOCTH COOJIOJCHMUS
npaBuil 0€30MaCHOTO MOBEJEHUS TPU paboTe C BEIIECTBAMM, & TAKXKE B CUTYyaIUsX,
YIPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJy4aeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOILIEH MPUPOJHOU CPENOH, IS MOBBILICHUS
YPOBHSI  DKOJIOTMUYECKOM  KyJNbTYphl, OCO3HaHHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJIEM M IMyTed WX PEelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocrtaBe MeTanmpeaMETHBIX pe3yJIbTAaTOB BBIJACISIOT 3HAYUMbBIC IS
dbopMupoBaHUS MHUPOBO33PEHUS OOIIEHAYYHBIE TMOHATHUS (3aKOH, TEOpus,
MPUHITUI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIeCC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTUHE MHpA, U YHUBEpCAIbHbIC yueOHbIe NeicTBUS (ITO3HABATEIBHEIE,
KOMMYHUKATHUBHBIC, DPETYJISTHUBHBIE), KOTOpPBhIE 0OECIEeUrnBalOT (POPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBICHUIO YueOHOM
JIEATEeIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIE 1eHCTBUS

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHHSI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PACKPHIBATHh CMBICI XUMHUYECKUX MOHSITUN (BBIACISATH UX XapaKTEpPHBIC
MpU3HAKH, yCTaHABIMBATh B3aUMOCBS3b C JPYTMMHU MOHSITUSMH), UCIOIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OTJENBHBIX (PAKTOB U SIBIICHUMN, BBIOMpATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUYECKUX peaKIui,
YCTaHaBJIMBATh MPUUYUHHO-CIEICTBEHHBIE CBSI3U MEXAY OOBEKTAaMU H3Yy4YEHUS,
CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHAYKTUBHbBIC, I€TyKTHUBHBIE, [0 aHAJIOTUN),
JIeJIaTh BBIBOJIBI M 3aKJIFOUYEHUS;

YMEHHE TMPUMEHSATh B TIpoOIlecCe TO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIE) MO, UCTIOIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIeMEHTa), XUMudeckas (opmyla U ypaBHEHHE
XUMHUYECKON peaKIUuu — MPHU PEIICHUN y4eOHO-TM03HABATEIbHBIX 33/1ad, ¢ YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUM BBIABISAThL U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKH W3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHH,
BBISIBIISAITH  OOIIME  3aKOHOMEPHOCTH, MNPUYUHHO-CJIEICTBEHHBIE CBSI3M U
MPOTUBOPEYHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBblie uccienoBarejbckne JeCTBHS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUSA, a TakKKe B KauyecTBE OCHOBBI g (DOPMUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOPETEHUE OMNbITa M0 TUIAHUPOBAHUIO, OPraHU3AIMU W MPOBEIACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIIoJaTh 3a XOJOM MpoIlecca,
CaMOCTOATEIFHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POpMYyIHpPOBaTH 000OIIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMBITA, UCCIETOBAHUS, COCTABIISTh OTYET
0 MPOJIETTaHHOM padore.

Pabora c nundopmanueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUJOB U (POPM Mpe/ICTaBICHUS, MTOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XUMHUUYECKOTO COJACpP)KAaHUS, CIPaBOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3allpoChl NMPU MOUCKE U OTOOpE
uHOpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMUMBIX [JISi BBITOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 33/1a4 OMPEISIEHHOTO TUIIA, TPHOOPETEHNE OMbITA B
o0nacTi MCHOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHUH,
OBJIaZICHUE KYJbTYPOU aKTUBHOT'O UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENFHO BHIOUPATh ONTUMANBHYIO (pOpMy TpeacTaBieHus: HHGOpMauu u
WUTIOCTPUPOBATh pEIIaeMble 3aladll HECIOXHBIMH CXEMaMH, JuarpaMmmamu,
apyrumu popmamu rpavki 1 UX KOMOMHALUSAMY;

YMEHHE HCIOJIb30BaTh M AaHAJIU3UpPOBAaTh B Ipolecce ydyeOHOHl u
HCCJIeI0BATENBCKON JEATENHbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEeNIbCKOTO XO3SiCTBa W TPAHCIOPTa HA COCTOSIHME OKPYKAIOIMICH MPHUPOTHOM
Cpelbl.

KoMMyHuKaTHBHBIE YHHBepcaibHble YueOHbIe 1eliCTBUS:

yMEHHUSl 3a/laBaTh BOMPOCHl (B XoJe Auanora W (WJIM) JHUCKYCCHM) TIO
CyHmIECTBY  OOCyXmaemMol  Tembl, (QOpPMYITUpOBAaTH CBOM  TPEIJIOKCHHS
OTHOCHUTEIFHO BBITIOTHEHUS MPEJIOKEHHOH 3a/1a4u;

YMEHHsI ~ IPEICTaBIATh  MOJY4YEHHBbIE  pe3yJbTaThl  [03HABATEIbHOU
NESATEIbHOCTH B YCTHBIX UM THCbMEHHBIX TEKCTaX; JeNarh MPEe3eHTalUIO
pe3yIbTAaTOB BBHIMOJTHEHUS XHMUYECKOTO JKCTIepUMEHTa (J1abopaTOpPHOTO OIBITA,
1a00paTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

yMEHHsI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATENILHOM M MCCIIEIOBATEIbCKOM  JICSITENIbHOCTH  TPU  pElICHUHU
BO3HUKAIOIIMUX TPOOJIEM Ha OCHOBE Y4y€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3uIuii (00cyXeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC HITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JIEUCTBUM, ONpEIECICHHEe KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOW PaOOThI U IPYTHE).

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBHUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENU ACSTeNbHOCTH, IUIAHUPOBATD,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEeIbHOCTh, BBIOUpaTh Hanbosee F3(hPeKTUBHBIE CIIOCOOBI pPEeIIeHUsT YICOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSTENIbHO COCTAaBIATh WM KOPPEKTHPOBAThH
MIPEVIOKEHHBIA AJITOPUTM  JIEVCTBUWA TIPU BBINOJHEHUM 33JaHUA C YYETOM
MOJyYEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBICHHON IeIH, YMEHHE
MCTIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, TIPE/IaraeMbie B yCIOBUU 3aaHHIA.

IMPEAMETHBIE PE3YJIBTATbHI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO 00S3aTENbHOTO
COJIepKaHMs, YCTAHOBJIEHHOTO JaHHOW denepanbHOl padoueil mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIIMMUCS HAy4YHbIE 3HAHHS, YMEHHUS M CIIOCOOBI



JNeCcTBUH, crmenuduuecKkue g TPEAMETHOM 00JacTh «XHUMHS», BHJIBI
JNEATEIbHOCTH 1O  MOJYYEHHI0 HOBOIO  3HAHHUs, €ro HWHTEepHpeTaluu,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHsIX.

K xoHiy o0ydenus B 8 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

* PacKpbIBaThb CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0XHOE BEILECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOAHAs), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIIEHb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCUu(PUKalus peakiuil: peakiuu
COCIMHEHUS, PEAKIMU PAa3J0KEHUs, PEAKIUU 3aMEIICHUs, pEeaKiuu
oOMeEHa, 3K30- ¥ SHIOTEPMUUYECKHUE PEAKIIUU, TETUIOBOM (P(HEKT peakiinu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aToma, aToMHasi OpOuTallb, PaaAUYC
aTOMa, XMMHYECKasi CBSI3b, MOJIAPHAS W HEMOJSAPHAS KOBAJIEHTHAS CBS3b,
MOHHAs CBs3b, MOH, KaTHOH, aHWUOH, PAcCTBOpP, MAacCcOBas JI0Js BEIECTBA
(IporeHTHAs! KOHIIEHTpAIKs) B pacTBOPE;

* WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHSITHA U
MPUMEHSITh 3TU OHSTHUS MPU OMKUCAHUU BEILIECTB U UX MPEBPAIICHUIH;

e HCIOJb30BaTh XHUMHUYECKYI0 CHUMBOJUKY [IJII COCTaBJeHUS (popmyl
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

e ONPEACNATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIUHECHUSX,
CTENEHb  OKUCIECHMS  BJIEMEHTOB B  OWHApHBIX  COCIUHECHUSIX,
MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHUW IO
dbopmynam, BHJ XUMHUYECKOM CBsi3M (KOBaJ€HTHasT M HOHHAasA) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpeiBath cmbica [lepuoamueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh IMOHMMAHHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJ0KeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTrajipo;

e ONWCHIBATh U XapakTepu3oBaTh Tabmuunyio ¢opmy Ilepuonnueckon
CUCTEMbl XMMHMYECKUX DJJIEMEHTOB: pa3iu4aTb MOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», Mansie u
OOJIbIlIME TEPUOMbI, COOTHOCUTH OOO3HAUEHHS, KOTOPhIE HUMEIOTCA B
tabmuie «llepmomnueckas cucTtemMa XuUMHYecKux »diaeMmentos [l .
MeHneneeBa» C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHUSI aTOMOB



XUMUYECKUX AJIEMEHTOB (COCTaB U 3apsj s1pa, OO0IIee YHUCIIO 3JIEKTPOHOB
U pacrpeesieHle UX MO0 dJIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHWYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBY YYacTBYIOUIMX B PEaKIUU
BEII[ECTB, M0 TEIUIOBOMY (P deKTy);

XapaKTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIAsl OMUCAHUE TIPUMEPaAMU MOJICKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTEKAHUS XUMHUYECKUX TMPEBpaAIIEHUNA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO ~ MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHMHUYECKOTO »JJeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU peaKInu;

MIPUMEHSITh OCHOBHBIC OIEpPallUi MBICIUTEIBHON AESTEILHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, 000O0IIEHHEe, CHCTeMaTH3aIuio, KIacCHU(HKAIIHIO,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBSA3EH — JIJIi M3Y4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKHX PEaKIHUM, eCTeCTBEHHO-HAyUYHbIE METO/bI
MO3HAHUSI — HAOMIOJICHUE, W3MEPEHUE, MOJICIUPOBAHUE, HKCHEPUMEHT
(peaJibHbBI U MBICIICHHBIN );

ClIeloBaTh  NpaBWJIaM  TMOJIb30BAaHUS  XMMHYECKOM  TMOCYIol
7a00paTOpHBIM  O0OpYJIOBAaHMEM, a TakKXKe IpaBWJIaM OOpaIlleHHUs C
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSMU 1O BBINOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpPOAA U KHUCIOPOJa), TMPUTOTOBIECHUIO
PacTBOPOB C OMNPEAECIEHHON MACCOBOM IOJIEW paCTBOPEHHOTO BEILECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XMUMHUYECKHE  HKCHEPUMEHTHI MO
pacrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, dheHondTaenH, METUIOPAHXK U IPYTHe).

K xoHIy 00ydeHus B 9 kjacce npeIMETHbBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHUM:

pPaCKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHUX MOHATHUH: XUMHWUYECKUU
AJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AHWOH, IIPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBs3b, TEIIOBOM 3 PexT
peakuuu, MOJb,  MOJISIpHBIM ~ 00BEM,  pPacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBL, SJIEKTPOJIMTHYECKAST JUCCOLMALNS, PEaKUUH HOHHOIO
oOME€Ha, Karajau3arop, XHUMHUYECKOE paBHOBECHUE, OOpaTUMble U



HEOOpaTUMbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEaKITNH,
OKWCIIUTENb,  BOCCTAHOBUTENb, OKUCJIEHHE H  BOCCTAaHOBJICHUE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUUYECKasl CBSI3b (KOBaJICHTHAsl, UOHHAas,
METAJJIMYECKasi), KpUCTAUIMYECKAasT pEHIETKa, KOPPO3Usl METaJUIOB,
CIUIaBbl, CKOPOCTh XHMHWYECKOM PEaKUHUH, NPEAEIbHO JIOMYyCTUMAas
koHueHtpanus [IJIK BemniecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKHX TMOHATHUH U
MIPUMEHATH ITU MOHITUSA IPHU OMMCAHUU BEIIECTB U UX NPEBPAILICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JUI COCTaBleHUS (HOpMyI
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCIECHUS] XUMHUYECKUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAJIECKHOCTh BEIIECTB K
OTpEeNeNEHHOMY KJIacCy COEOWHEHUW 1o ¢opMyrnam, BHUI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, META/NIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAMHEHHM, TUN KPHUCTATUTMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akonHa [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIHUCHIBATh M XapaKTEPU30BAThH
Tabnuunyto Gopmy Ilepuoandeckoit CUCTEMbl XUMHUUYECKUX 3JIEMEHTOB:
paznuyaTh TOHSATUSA «TJaBHasg mnoarpynma (A-Tpynma)y U «mobodHas
noarpynmna (b-rpymnma)», manele u OoOJbIIME MEPUOMBI, COOTHOCHUTD
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKONW Taliuie, ¢
YUCIIOBBIMM ~ XApPAaKTEPUCTHKAMHU  CTPOCHHS  aTOMOB  XHMMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sAlpa, OOIllee YUCIO DJIEKTPOHOB U
pacmpeneieHue WX 10 DJEKTPOHHBIM CJIOSIM), OOBACHATH OOIIUE
3aKOHOMEPHOCTHA B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAUHEHUU B
npeenax MaJIbIX MEPUOJIOB U TIIABHBIX MOATPYII C YYETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy YYacTBYIOUIUX B PEaKIMU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO U3MEHEHUIO CTEMEHEW OKHUCICHUS
XUMHYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOLME M CHelUPUYECKUEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, IMOJATBEPXKAAss OINHUCAHUE
MpUMEPAMHU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIUM;

COCTaBJSAITb YPAaBHEHUS JJIEKTPOJIUTHUYECKOW JTUCCOLUMALMU  KHCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIMTEIIBHO-BOCCTAHOBUTEIBHBIX — PEaKITUi
MOCPEACTBOM COCTaBIEHHS 3JEKTPOHHOTO OanaHca dTUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEIMIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHHMSI XUMHUYECKUX IMPEBpAIlCHU B Ppa3IUYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO W MOJSIPHYIO MacChl
BEI[ECTB, MAaCCOBYIO JIOJNI0O XHUMHYECKOTOo »JJjeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINU;

coON0aTh  MpaBWja  MOJB30BAHUSA  XMMHUYECKOW  MMOCYyIOM U
nabopaTopHbIM  00OpYyIOBaHHMEM, a TakKKe TmpaBwiIa OOpaieHus: ¢
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TIOJIYYEHHUI0O WU COOMPAHUIO
ra3000pa3HbIX BENIECTB (AMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIUH, TOATBEPKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUI-, OPOMHU/I-,
uoaua-, kapOonat-, ¢ocdar-, cuiaukar-, Ccyibdar-, THAPOKCUI-HUOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMUYECKHUX BEIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIMU MBICIUTEIbHON JESTENbHOCTA — aHAJIU3
U CHHTE3, CpaBHEHHE, O0O0OOIIEeHHe, CHUCTEeMaTU3aINI0, BBHISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — 11 M3YYCHHS CBOMCTB BEIIECTB U
XUMUYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUE, MOJCIMPOBAHUE, DKCIIEPUMEHT (peasibHbId U
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KonuyecTBo yacos
Ne HanmeHoBaHMe pa3iesioB U DJIeKTPOHHBIE (HU(POBHIE)
KoHTpoJbHbIe IIpakTHyeckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PecypChl
padoTbl padoThI
Pa3nes 1. [leppoHayabHble XUMUYECKHE TOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 ) bubmuorexa [JOK
' MIPAKTUYECKOU JNEeATEIbHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BeKa
12 BemecTBa u xuMuueckue 15 1 bubnuotexa [JOK
' peakunu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20

Pa3nes 2. BaskHelilune npeacTaBuTe I

HEOPraHn4eCKMx BeIeCcTB

21 Boznyx. Kucnopon. Ilonstue 6 bu6bnunoreka IIOK

' 00 okcHuaax https://m.edsoo.ru/7f41837¢
9 Bonopoa. Ilonstue o kuciorax 2 1 bubmmoreka [{OK

) U COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 | | bu6mmoreka [IOK

) OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KJ1aCChI 1 | 1 bubmmoreka [JOK

' HEOPraHWYECKUX COECIUHEHUI https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pa3znen 3. Ilepnoanuecknii 3axkon u [lepuognyeckas cucrema xumudeckux djiemenToB JI. U. MennesneeBa. CTpoeHue aToMoB.

Xumuueckas cBsizb. OKHCJINTEIbLHO-BOCCTAHOBHUTEIbHbIE pe€aKkuuu



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

[Tepronuueckuii 3aKOH U
[Tepuonuueckas cuctema

bu6mmorexa [IOK

3.1 7
XHMHYECKHX djieMeHToB /I, U. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aToma
XuUMHUUYECKasa CBI3b. Bu6 1IOK
nOJIMoTEKa
2 -
3 OxmcnmrensHo 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEIIbHBIE PEAKIIUH
bu6mmoreka [IOK
J4! 1
TOro 1o pasiety > https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HauMeHoBaHHe pa3iejioB U TeEM (uudpoBbie)
Ne i/m P KonTpoabHbI IIpakTH4eckue op
NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
e padoThl padoThI
pecypcsbl
Pa3zgea 1. BemecTBo 1 XUuMHUYeCKHe peakuuu
11 [loBTOpEeHue u yriayOnenue 3HaHUN 5 | bubnuoreka LIOK
' OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [JOK
' peaxIuit https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAs! AUCCOLUALIMSL. 2 1 1 bubnuoreka [IOK
' XHMMHUUYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTannbl M X cOelMHEHHS
)1 OO1m1ast xapakTepUCTHKa XUMUYECKHX 4 1 bubmumorexa [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6mas xapakTepucTUKa XUMHUYECKIX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé€ 6 bubnmorexa [JOK
) py P https://m.edsoo.ru/7f41a636
COETUHEHUS
OO6mras XxapakTepruCTUKa XUMHIECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 bubamorexa [OK
) PYTUTRL ’ p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO6m1as XxapakTepuCcTUKa XUMUUYECKHUX
2.4 aneMeHToB [VA NIbl. YTIEpoa u 8 1 2 bubmmorexa [JOK
' ) TPYIHEL S TIIEpOsL hitps://m.edsoo.ru/7f41a636
KPEMHHU ¥ UX COCTMHCHHUS



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

Hroro no pazneny

25

Pa3zgen 3. MeTaJJIBI M MX COCIUHECHUSA

N bu6mmoreka [IOK
3.1 Obre crolicTEa METALIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxneiime MeTauibl U UX COEUHEHUSI 16 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pazgea 4. Xumus 1 oOKpyKawmas cpeiaa
4.1 B aTrepuaibl B )KU3HHU YCIOBEKA 3 bubmorexa [JOK
' CHiecTna it Matepuai . https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
p . 3 bubmuoreka [JOK
C3CPBHOC BpeM https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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




INIOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoka Konrpoabnbie | IIpakTHyeckue | H3YUE€HH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypcsbl
| [Ipenmet xumuu. Poias XuMuu B )KU3HU 1 bubmnoreka [IOK
yeJjoBeka. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOaX MO3HAHUS B XUMUU 1 bubmmorexa [OK
g https://m.edsoo.ru/ff0d227e
[Tpaxtuueckas padota Ne 1 «IIpaBuia
3 paboThl B 1a00paTOpu U MPUEMBI ) bubnuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yucrele BemecTBa U cMecu. CIocoObl 1 Bbub6moreka [JOK
paszeneHust cMecen https://m.edsoo.ru/ff0d26¢ca
[TpakTnueckas padota Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa [IOK
A . PHMEp https://m.edsoo.ru/ff0d28¢c8
OUYMCTKU MTOBAPEHHOM COMM)»
Bbu6mmoreka [JOK
6 A 1
TOMBI H MOJICKy BT https://m.edsoo.ru/ff0d2a6¢
7 XuMHUYeCKHe 3JIEMEHTHI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U CIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p B https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 nommorea 11O

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c

3aKO0H IMOCTOSIHCTBA COCTaBa BEIIIECTB.

bu6mmoreka [{OK

10 X eckas o a. BanenTtHoc
HMHECKAT QOpMY! HTHOCTD https:/m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. bubmuoreka [JOK
OTtHocuTenbHAs MOJIEKYJIIpHasi Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBast 1015 XUMHYECKOT0 bu6nmoreka [JOK
3JIEMEHTA B COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuoreka [{OK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 PuU3NYECKUE U XUMUYECKUE SBJICHUS. bubmuorexa [JOK
XuMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycnoBusl MPOTEKaHUS bubnuorexa [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MaCcChl BEIIECTB. bubnmorexa [JOK
XHUMHUYECKUE YPABHEHMS https://m.edsoo.ru/ff0d3b88
Brruucnenus konuuecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKUX bubmmorexa [IOK
n . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XuMHIECKUX peaKIui
18 (coenuHeHus, pa3noKeHHs bubmmorexa [IOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHsI, 0OMEHA)
M. B. JIOMOHOCOB — y4€HBIi-
19 sHIKIoneaAUCT. O000IICHHE 1 bubmorexa [OK
1 JcT. H;I https://m.edsoo.ru/ff0d40c4
cucTeMaTu3anus 3HaHUI
20 Kontponbnas pabota Nel mo teme bubnuoreka [JOK
«BemiecTBa U XUMHYECKHUE PEAKIIUI) https://m.edsoo.ru/ff0d4290
71 Boznyx — cmech razos. Cocras bubnnorexa HOK

BOo3ayxa. Kuciopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d4290
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https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d2eae

npocToe BemecTBo. O30H

dusnyeckre U XUMHUYECKUE CBOMCTBA

Bbu6mmoreka [JOK

22
KHCII0POAR (PEAKILHH OKHCIICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcumax
CriocoObI 1oJTyueHus KHCI0poa B
23 1ab0paTopuu U MPOMBIIUICHHOCTH bubmmorexa [IOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoil 3¢ ekt XuMuIeckoit
24 peakLu, IOHATHE O bubnuoreka IIOK
TEPMOXUMHUYECKOM yPaBHEHHH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKUX PEAKITUIX
TonnuBo (HedTh, yroiab U METaH).
25 3arps3HEHUE BO3lyXa, CIOCOOBI €ro bubmmorexa LIOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[TpaxTrueckas padota Ne 3 o Teme
26 «[Tomyuyenue u cobupaHue KHUCIOpoaa bubnmorexa [IOK
y . p poad, https://m.edsoo.ru/ff0d4ae2
U3yYEHUE €TI0 CBOMCTB»
7 Bonopon — sneMeHT u npocroe bubnnorexa [IOK
BelecTBO. Haxoxxaenue B npupoze https://m.edsoo.ru/ff0d4dd0
)3 du3ndecKre 1 XUMUYECKHE CBOMCTBA bubmuoreka [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6mmoreka [JOK
29 IT
OIPITHE O KUCIOTAX | COMAX https://m.edsoo.ru/ff0d50d2
30 Cnioco0bl Mosty4eHust BOJA0PO/Ia B bubnmnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
bu6mmoreka [JOK
31 «Ilomyuenue u cobrpaHue BOIOpPO/a,

W3yYEHHUE Er0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4f42
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Moutsipabiii 00BEM Ta30B. 3aKOH

bubmnoreka [IOK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruncienus o0bEMa, KOITUUECTBa

33 BEII[ECTBA ra3a Mo €ro U3BECTHOM bubmoreia HOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WK 00BEMY
Beraucnenuns 00bEMOB ra3oB 10

34 ABHCHUIO PEAKIIMU HA OCHOBE 3aKOHa bubmmorexa [IOK
b .. peaith . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
DU3NYECKUE U XUMUYECKHE CBOMCTBA bubnuorexa [JOK

35
BOJIbI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanuil. [Tonstue 06 bubnuoreka [IOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBoputens. HacbieHHbie

37 Y HEHACBIIIEHHBIE pacTBOPHL. MaccoBas bubmorexa HOK

B pavcTBOpEL https://m.edsoo.ru/f0d5b40
JIOJISI BEIIECTBA B PacTBOPE
[TpakTnueckast padota Ne 5 o reme

18 «IIpurotoBrieHre pacTBOPOB C bubnmoreka [JOK
onpeaeneHHON MacCOBOM J10IeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIMIECTBA»

39 Kontponbnas padota Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcufpl: coCTaB, KiIacCU(UKAIINS, bu6mmoreka [JOK

40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonyuyeHnue u XUMHYECKUE CBOMCTBA

41 KHUCTIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa HOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHMsI: COCTaB, KJ1acCU(UKALINA, bubnuorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d542e

13 [TomyuyeHnue u XMUMHYECKUE CBOMCTBA bubnuorexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, kmaccudukarms, bu6nmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonmyyenue u XMUMUYECKUE CBOMCTBA bubnuorexa [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
46 CHOCOéLIIO o ‘{)eHI/IH XI/IMHquKI/Ie bubmmorexa [IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Tpaxtuueckas padota Ne 6. Pemnienne
47 JKCIIEPUMEHTAIBHBIX 3aa4 I10 TEME bubmmorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7¢c
COCOUHEHMIDY
43 I'eneTnueckas CBA3b MEXAY KJIaCCaMH bubnuoreka [JOK
HEOPraHUYECKUX COCIMHEHU https://m.edsoo.ru/00ad9as50
bu6mmoreka [{OK
49 O0o00mIeHNEe U CHCTEMAaTH3alHs 3HAHUH
B I https://m.edsoo.ru/00ad9cb2
Kontponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIAaCChl HCOPTAaHUYECKHUX bubmmorexa [TOK
o p https://m.edsoo.ru/00ad9ela
COeIUHEHHI
[TepBbie mOMBITKH KIacCUPUKAITTT
51 XHMHYECKHX dJIeMeHTOB. [loHsITHE O bubmmorexa LHOK
' https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOTHBIX AJIEMEHTOB
[Teproauueckuii 3aK0H U
52 Ileproamueckas cucteMa XUMHUCCKUX buGnnorexa [IOK
pHOA https://m.edsoo.ru/00ada52¢
anemenToB /I. 1. Menaeneera
Bbu6mmoreka [JOK
53 IIepuonpl, rpynimsl, HOATPYIIILI 1

https://m.edsoo.ru/00adas52c
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Ctpoenne atomoB. CocTaB aTOMHBIX

bubmnoreka [IOK

54
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHnue 3JIeKTPOHHBIX 000JI0UeK
55 aToMOB 3JieMeHTOB [leproanueckoi bubmmorexa [IOK
PHO https://m.edsoo.ru/00adabbe
cucremsl J[. 1. Menaeneesa
XapakTepucTuka XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJIOKESHHIO B bubmuoreka [JOK
ITepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauueckoro 3akoHa Jiist
57 pa3BuTHA HayKu U npaktuku. /1. W. bubnuoreka [IOK
MenneneeB — y4€HBIM, NIEJAror U https://m.edsoo.ru/00ada96e
rpakJIaHuH
PesepBHblit ypok. O6001IeHNE U
58 CI/ICTIe)MaTI/BZpI/ISI 3HaHUH / bubmorexa HOK
. ft https://m.edsoo.ru/00adb33¢
Bcepoccuiickas mpoBepouHasi pabota
KoHnTtponbhas padota Ne4 o teme
59 «CtpoeHue aToMa. XUMHUYECKAs CBS3hY bubmorexa [OK
p . ’ https://m.edsoo.ru/00adb486
/ Beepoccuiickas mpoBepodHas paboTa
60 DIIEKTPOOTPULIATETBHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
61 Nonnas xumuueckas CBsi3b bubmorexa HOK
https://m.edsoo.ru/00adac34
2 KoBasieHTHas nonsipHast XuMU4ecKas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HEMOsIpHAST XUMUYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKHUCIICHUS bu6mmoreka [JOK
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https://m.edsoo.ru/00adae28

65 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC | bub6mmoreka [{OK
peakuuu https://m.edsoo.ru/00adb076
bubmnoreka [IOK
1
66 OKHCIINUTENN U BOCCTAHOBUTEIN hitps://m.cdsoo.rw/00adb076
PesepsuEblil ypok. O000IIIEHNE U
67 CI/ICTIe)MaTI/ISZPI/IH 3HaHHUH 110 TEME 1 bubmmorexa LHOK
I https://m.edsoo.ru/00ad9cb2
«Ctpoenue atoma. XUMHUYECKasl CBA3bY»
68 Pesepsuslii ypok. O600mmenue u 1 bub6nuorexa [IOK
CUCTEMAaTU3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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9 KUIIACC

KoJsmn4yecTBo 4acos DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoxka Kontpoubnsbie | IIpakTnyeckue | H3Y4eHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl
[lepuoauueckuii 3aK0H.
| [Tepunonuueckas cucrema | bubmnoreka [IOK
XUMHUYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XMMHUYECKHUX DJIIEMEHTOB 1 bubmorexa HOK
. https://m.edsoo.ru/00adb6b6
TEePBBIX TPEX MEPUOOB
3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnmnorexa [JOK
HEOPTaHNYECKUX BELIECCTB https://m.edsoo.ru/00adb7e2
4 Buibpl XUMUUYeCKON CBSI3U U TUIIBI 1 bubmuoreka [{OK
KPUCTaJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no reme
5 «IloBTOpEHUE U yriTyOieHre 3HaHU 1 1
OCHOBHBIX Pa3/elioB Kypca 8 Kiacca»
6 Krnaccudukanus XuMuaeckux | bu6mmoreka [{OK
pEeaKIUii MO Pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN
7 eakuu. IJoHsITHE 0 TOMOT€HHEIX U 1 bubmmorexa [IOK
p ’ https://m.edsoo.ru/00adbe9a
TFeTEPOre€HHBIX PEaKIUAX
[TonsATHE 0 XUMHYECKOM PAaBHOBECHH.
2 o P 1 bubmumorexa [IOK
aKTOPBI, BIUSIONINE HA CKOPOCTh
Pbl, . B p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKIIUU U TTOJIOKEHUE
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XUMHYCCKOI'0 paBHOBECUA

OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIC

bu6nmoreka [JOK

9
peakuun https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIIUTUYECKON
10 nccoruanuy. CUiIbHEIE U c1a0ble bubnnorexa [IOK
A T, https://m.edsoo.ru/00adcd68
AIIEKTPOIUTHI
11 Hounurle ypaBHEHUS peaKIINi bubnnorexa [IOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaAHUI B CBETE IIPEACTaBICHUN bubnnorexa [IOK
pu)l https://m.edsoo.ru/00add5d8
00 DJIEKTPOIUTUIECCKON AUCCOIUAIIIH
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIEHUN 00 bubmmorexa [IOK
pel . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLIAIITI
14 IlousTue o rmapoanse cojei bubmmorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O060011IeHre U CUCTEMATU3AIIHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Perrenue DKCIIEpUMEHTAIBLHBIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3a1au»
KonTtponbnas pabora Ne2 mo teme
17 «DNEKTPOIUTHYECKAS TUCCOIIUAIINA bubmorexa LOK
p o HHatus. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO6m1as XxapakTepuCTHKA raJOTeHOB.
18 XUMHYECKHE CBOMCTBA HA IIPUMEPE bubmmorexa LHOK
P p https://m.edsoo.ru/00addfe2
xJjopa
19 XmopoBomopoa. ConsiHast KHCIIOTa, bubmmorexa ITOK
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XMMHUYECKHE CBOICTBA, MOJIyUYEHHE,
IpUMEHEHUE

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

[IpakTuueckas pabora Ne 2 o Teme

20 «ITonyueHne COJISTHON KUCIIOTHI bubmmorexa [IOK
y N . ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOUCTBY
Brruucienust no ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIUU, €CIIU OQUH U3 bubnnorexa [IOK
p ’ https://m.eds00.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO01mas xapakTepucTUKa SJIEMEHTOB bubnnorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(BUKALIUN CEPHI.
” Haxoxnenue cepsl U €€ coeTMHEHUI bu6mmoreka [IOK
B IIpupoJe. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBonoposi, CTpOEHHUE, bubnuorexa [JOK
(bu3mvecKre 1 XMMHUYECKHEe CBONCTBA https://m.edsoo.ru/00ade802
Oxkcupl cepol. CepHasi KHCIIOTA,
25 (u3nyeckre U XUMHUYEeCKHe CBOMCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHUE
XHUMHWYECKUE PEAKIIUH, JIEIKALLUE B
OCHOBE IIPOMBIIIIEHHOTO crioco0a
%6 MOJTyYEHUS CEPHOI KUCIIOTHI. bubnuorexa [IOK
XHUMHYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlIeH cpebl COETUHEHUSIMU
cepbl
7 Brrancienne MaccoBoit 1071 BEIXOa bubmuoreka [JOK
IIPOJIyKTa PEaKLUH https://m.edsoo.ru/00adec8a
28 OO0r1ast XapaKTEepUCTHKA 2JIEMEHTOB Bubaunorexa IIOK
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VA-rpynmsl. A30T, pacnpocTpaHeHHe
B IIpUpo/ie, GU3HIECKUE 1
XUMHUYECKHE CBOWCTBA

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

AMMuak, ero puznyeckue u

29 XAMHYECKHUE CBOMCTBA, MOJIYUYCHUE U bubmmorera [JOK
1Oy https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTuyeckas padora Ne 3 o Teme
30 «ITonyuenne aMmMuaka, U3y4eHHE €TO bubmoreia HOK
. y - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, €€ hu3nueckue u bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATIbHBIX

32 nob0pennii. XUMHUYECKOE bubmmorexa [TOK
yROOP ) . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPY KaIoIIeH cpebl
COC/TMHCHHSIMU a30Ta
docdhop. Oxcun bocdopa (V) u

33 (1)00(%)0 pHaa KHCJI((l))Ta (bQ)IE:;H(qez:KHe u bubmorexa [OK

p o https://m.edso00.ru/00adf68a
XMMHYECKHE CBOICTBA, MOIyYECHHE
Hcnonp3oBanue pocharos B

14 KayeCcTBE MUHEPAIbHBIX YA00pEHUH. bubnuorexa [JOK
3arpsi3HeHUE IPUPOHOU Cpelibl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacipocTpaHeHIE B

35 pu E e gmniecxie 1 XUMHUYECKHE bubmmorexa [OK

P P e https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcuapl yriaepojaa, ux Gusudeckue u bubnuorexa [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKHUE TPOOIIEMBI,
CBsI3aHHBIE ¢ OKcHIoM yriaeposaa (IV)

37 VYroJbHas KUCIIOTa U €€ COJIn bubmorera [JOK
https://m.edsoo.ru/00ae006¢
[TpakTrueckas padorta Ne 4 o reme

18 "[Tosmy4yeHue yriieKuciioro rasa. bubnuorexa [JOK
KauectBenHas peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
HOH"

[TepBoHayanbHBIC TOHATHS 00
39 OpTraHNYECKHX BEIIECTBaX KaK O bubmmorexa LHOK
p https://m.edsoo.ru/00ac054¢
COEMHEHMSX YIIepoaa
40 Kpemnuwnii 1 ero coeqnuenust bubmmorexa LHOK
p https://m.edsoo.ru/00ac080a
[IpakTuueckas pabora Ne 5. Pemenue

A1 SKCTICPUMEHTAIIBHBIX 3a]1a4 110 TEME bubnmoreka [JOK
«Baxneinine HeMeTaIbl 1 UX https://m.edsoo.ru/00ae0bf2
COCIUHCHMUS
KonTponsnas padota Ne3 no teme

. bubmuoreka [JOK
42 «Baxneimnire HeMeTaJIbl U UX
https://m.edso0o.ru/00ae0el8
COCIUHCHHUS
OO01mas xapakTeprucTHKa XUMUIECKUX
3JIEMEHTOB — METAaJIJIOB.

13 Merannudeckas CBSI3b U bu6mmoreka [JOK
METAJUTNYECKAsI KPUCTAJIINUECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METAaJIOB

44 XHMHYECKHE CBOMCTBA METAJLIOB. bu6mmoreka [JOK

DNEKTPOXUMHUUECKUN Psift

https://m.edsoo.ru/00ael 156
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HaIpsHKEeHUH METAIIIIOB

OO61ue crnocoObl MOTyYeHUS
MeTaiutoB. CrutaBel. BeruuciieHust mo

45 aBHEHUSIM XUMUYECKUX PEAKIINU bubmotera [IOK
M peaKitii, https://m.edsoo.1u/00ael 156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecH
46 Tloustue o KOppoO3UU METAIIOB bubmmorera [JOK
PP https://m.edsoo.ru/00ae1278
bu6mmoreka [{OK
47 eJIo € MeTall
IHenoumpre MeTanb! https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ TUAPOKCUBI HATPUS U bubnuorexa [JOK
KaJInsg https://m.edsoo.ru/00ae14b2
49 [llemouHO3eMeTbHBIC METAIIITBI — bubmuoreka [JOK
KaJIbIIMHA 1 MarHui https://m.edsoo.ru/00ael5¢e8
50 Baxneiiime coequHEHNS KaJIbIUI bubmotera [IOK
A 1 https://m.edsoo.ru/00ael5e8
51 O0600I11IeHNE U CUCTEMATHU3aIUs
3HAaHUU
JKécTKoCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [{OK
52
YCTpaHEHUS https://m.edsoo.ru/00ac1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "XEcTKoCTh BOABI M METOEI €8 bubmmotera [JOK
\ a A https://m.edsoo.ru/00aclae8
YCTpaHEHUS
bu6mmoreka [JOK
54 A 7|
IHOMHHHH https://m.edsoo.ru/00aelc64
55 AmdorepHble cBOMCTBA OKCHA U bubnuorexa [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [JOK
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https://m.edsoo.ru/00ae1d86

OKcuapl, THAPOKCHUIBI U COJIU KEJe3a

bubmnoreka [IOK

> (IT) m »xene3a (III) https://m.edsoo.ru/00ae35¢6
53 0606HVICHI/I€ U CUCTEMAaTH3alUs
3HaHUI
[IpaxTuyeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIIBHBIX 3a/a4 110 TEME bubnunorexa [JOK
«Baxueiye MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHHUSI
Brruucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIUMI, €CIIH OUH U3
60 peareHToB J1aH B U30BITKE WIN bubnuoreka [IOK
COZIEPKUT IpUMeCH. Beruncinenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIXOJa MPOIYyKTa
peakiumn
61 O06o00611eHNe U cUCTeMaTU3aIUs
3HaHUI
KonTtponbhas padora Ne4 o teme
62 «BaxxHelmme MeTauibl 1 UX
COCTUHEHUS
63 BemectBa 1 maTepuansl B bubnuorexa [JOK
MIOBCEJHEBHOM )KM3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMHYECKOE 3arpsi3HeHue bubnuorexa LIOK
OKpYKaIoIIeH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumum B perieHnn bubnuorexa [IOK
IKOJIOTUYECKUX MPOOIIEM https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O6001IeHNE 1 bubnuoreka [IOK

CHCTeMaTHU3alus 3HaHUH

https://m.edsoo.ru/00ac0d0a
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67 PesepBHelil ypok. O6001eHue u | bubnuorexa [JOK
cUCTeMaTu3als 3HaHUu! https://m.edsoo.ru/00adb33c
68 Pesepubliil ypok. O60011eH1E 1 | bubnmoreka [JOK

CUCTeMaTH3alusd 3HaHUUI

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

OBIIEE KOJIMYECTBO YACOB ITO
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbLHOM TPOT'PAMMBI

8 KUIACC

Kon
MPOBEPsAEMOro
pe3yJbTarTa

HpOBepHeMble NpeaAMETHBIC PE3YyJIbTaThbl 0CBOCHUSA OCHOBHOM
06p330B3TeJ1LHOﬁ nporpaMmmMmsbl OCHOBHOI'O 06mer0 oﬁpasonaﬂnﬂ

1

ITo Teme: «IlepBoHayanbHbIE XUMHUYECKUE TTOHATUS»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHUX [MOHSATHUHA: aToM,
MOJIEKYJ1a, XUMHUYECKHI 3JIEMEHT, MPOCTOE BEILIECTBO, CJIOXKHOE
BEILIECTBO, CMeCh (OJHOPOJAHAs W HEOJHOPOJHAsA), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKyJIsIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJSIPHAs Macca, MaccoBas IO XUMHYECKOIo
JJIEMEHTa B COCIMHEHWH, MOJIIPHBIA OO0BEM, XMMHUYECKAs PEaKIHs,
KiaccupUKalus  peaklMil:  peakuud  COCAMHEHHUS,  peakluu
pa3NoXKEHUs, peaklUuu 3aMelICHHs, pPEeaKIuu OOMeHa, 0JK30- H
SHIOTEPMUUYECKHE PEAKINH, TEIUIOBOM 3(P¢eKT peakimuu, pacTBoOp,

MacCcCoOBas J0JId BEIICCTBA (HpOL{CHTHa}I KOHI_ICHTpaLII/ISI) B paCTBOpPC

1.2

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHU H

IMIPUMCHATH OTU MMOHATHA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/IfI

1.3

UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIsl COCTaBJeHHs (OpMyIl

BCIICCTB U ypaBHeHHI’I XHUMHUYCCKUX peaKI_II/Iﬁ

1.4

PaCKpbIBaATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJAPHOI0 Y4YC€HHA, 3aKOHa

ABorazpo

1.5

OIIPCACIIATH BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCIUHCHHUAX

1.6

KJIaCCU(PUIMPOBATh XMMHUYECKHE peakuuu (M0 4YHMCIy M COCTaBy

YUYacCTBYIOUIMX B pEaKIMH BELIECTB, 110 TEIIOBOMY 3 deKkTy)

1.7

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MAaCChI




BEILIECTB

1.8

BBIYUCIISTH MAacCOBYIO JIOJII0 XMMHMYECKOTO 3JIEeMEHTa Mo (dopMmyiie

COCIUHEHUS,

1.9

BBIYUCIIATH MAaCCOBYHO JOJIIO BCHICCTBA B PACTBOPEC

1.10

MIPUMEHATH €CTECTBEHHOHAYYHbIE METOJIbI MMO3HAHUS — HaOJ0/IeHHE,
U3MEpeHue,  MOJENMPOBAaHME,  HKCIEPUMEHT  (peajbHBld U

MBICJICHHBIN )

ITo Teme: «BaxHenme npeacTaBUTeNI HEOPraHNYECKUX BEIECTBY

2.1

PaCKpBIBATE CMBICII OCHOBHBIX XHMHWYCCKUX TTOHSTHIH: OKCH I,

KHCIJIOTa, OCHOBaHHE, COJIb

2.2

onpeacCIATb MPUHAJIC)KHOCTh BCIICCTB K OHpe,Z[eJ'IéHHOMy KJIacCy

coeMHEeHuH o popmynam
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KJIACCU(UITUPOBATH HEOPTAHUIECKUE BEIIECTBA
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XapakTepu3oBaTh (ONUCHIBaTh) OOLIME XHMHUYECKHE CBOICTBa
BEIIECTB Pa3IMUYHBIX KJIACCOB, MOJITBEpPXAas OINUCAHHUE NpUMEpaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOINX XUMHUYCCKUX peaKI_[I/If/'I

2.5

IMPOrHO3NpPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
Ka4€CTBCHHOI'0O COCTaBa, BO3MOXHOCTHU IIPOTECKAHUA XHUMHUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIOBHUAX

2.6

cJIegoBaTb IpaBHUJIaM IIO0JIb30BaHUA XUMHUYECKOU HOCYIIOﬁ )41
a00opaTOpPHBIM 00OPY/JOBAaHMEM, a TaK)Ke IMpaBUJIaM OOpAIIECHHUS C
BEIIECTBAMH B COOTBETCTBUH C HMHCTPYKIUSAMHU IO BBITOIHEHUIO
na60paT0pHI>1x XUMHUYCCKUX OIBITOB IO IMOJYUYCHHUIO H co61/1paHmo
ra3oo0pa3HbIX BelIEeCTB (BOIOPOAA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHONM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBAThH U MMPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HABAaHHWIO PACTBOPOB IIENOYEH W KHUCIOT C TOMOIIBIO

MHAUKATOPOB (JakMyc, (heHondTanert, MeTHIOPAHK U IpyTHe)

2.7

MIPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKuu

I[To Teme: «llepmommueckuii 3akoH u Ilepuoguueckass cucrema
xumuyeckux anemeHtoB . M. MenpaeneeBa. CtpoeHue aToMoOB.

Xumuyeckas cBA3b. OKHCIUTENHHO-BOCCTAHOBUTEIIHHEIC pPEaKunum»

3.1

PaCKpbIBaTb CMBICII OCHOBHBLIX XHWMHYCCKHUX TOHSTHM: AApO aTromMma,

3JICKTp0HHLII>'I () (0)71 aToMa, aTOMHasd Op6I/ITaJ'IL, paanuyc artroma,




XUMHYECKasd CBA3b, IIOJIApHAsd W HCIOJspHAasd KOBAJCHTHAsA CBA3b,
QJICKTPOOTPULATCIIbHOCTL, HWOHHASA CBA3b, HWOH, KA4THOH, 4aHWOH,

CTCIICHb OKHCJICHUA

3.2

KHaCCI/I(i)I/IHI/IpOBaTI) XUMHNYECKHE DJIEMCHTbBI

3.3

OINUCBIBAaTh M XapakTepu3oBaTh TabauuHyro Gopmy Ilepuognueckoi
CUCTEMBl XMMHYECKUX DJEMEHTOB: pa3iuyaTb IOHATHUS «IJIABHAs
noarpynna (Arpynma)» u «mnobouHas mnoarpynmna (brpymnma)y,

«MaJiple» U «OOJIbIINEY IICPHUOAbL
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packpbeiBaTth cmblcn [lepuoguyeckoro 3axkona JI[.M. Menneneesa:
JEMOHCTPHUPOBATh [IOHUMAHUE NIEPUOJIUUECKON 3aBUCUMOCTH CBOMCTB
XMMHMUYECKHX DJJIEMEHTOB OT HUX nojoxeHus B Ilepunoguueckon

CUCTEMC

3.5

COOTHOCHUTh  O0O3HAuUEHWsS, KOTOpPhIE HMEIOTCS B  Ta0iwmIie
«ITepuoanueckas cucreMa XUMHYECKUX 3JIEMEHTOB J.N.
MenaeneeBa» € 4YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsAn sjapa, oOiee 4Yucio

QJICKTPOHOB 1 pACTIPCACIICHUEC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIIPECACIIATH CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHBIX

COCIUHCHHUAX

3.7

ONpeAeNATh BHUJA XUMHUYECKOM CBA3M (KOBaJE€HTHas M HOHHAs) B

HCOPTraHNYCCKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBepsieMOro
pe3yJbTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOIM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemrecTBo 1 XUMHUYECKast peaKkuus»

1.1

pacKpbiBaTh CMBIC OCHOBHBIX XHUMHYECKHX IOHATHH: pPacTBOpP,
OJICKTPOJIUTBI, HE3JICKTPOJMWTBI, J3JICKTPOJIHUTHYCCKAd AuCCoIUralusd,
peakiuu MOHHOTO OOMeHa, KaTalln3aTop, XMMHYECKOe paBHOBECHE,
obpatumbie u HEOOpaTHUMBbIC peaKiuu,
OKHUCJIINTCIBbHOBOCCTAHOBUTCIILHBIC pcaKkuuu, OKHUCJIIHNTEIIb,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIHS,

aM(}OTEepHOCTh,  XMMHYECKas  CBA3b  (KOBAJICHTHAs, HMOHHAsi,




MeTaJlJIn4ecKas), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh

XUMHUYECKOH pcakuuu

1.2

HWIUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX HOHATHUUA H

IMIPUMCEHATDE 3TU MMOHATHSA ITPU OIMMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBIIATh YPaBHEHHUS DJIEKTPOJIUTHYECKON IHCCOLMALMHA KHCIOT,
LIEJIOYEN U COJIEH, IOJIHBIE W COKpalI€HHBIE YpAaBHEHUSA pEaKUUil

HOHHOTO 0OOMEHA

1.4

PaCKphIBaTh CYIIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIIBHBIX peaKHI/II\/’I

oCpCACTBOM COCTABJICHUSA 3JICKTPOHHOT'O OajaHca 3TUX peaKLII/Iﬁ

1.5

IMPpOBOAUTD paC‘{éTLI 10 YPAaBHCHUIO XUMHYSCKOMN pcaknuuu

Ilo Temam: «Hemeramnpl U UX coequHEeHUSI» U «MeTalulbl U HX

COETMHEHUS)

2.1

XapaKTePHU30BaTh (OMUCHIBATh) OOIIUE U CrIeNU(PUIECKUe XUMUIECKIE
CBOMCTBA TPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPXKAAs OMHCAHUE
IIpUMEpaMyu MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHMI COOTBETCTBYIOIINX

XUMHNYCCKHX peaKum“I

2.2

COCTAaBJIAITh YpPABHCHHA peaKuHﬁ, MOATBCPIKAAONIUX CYHICCTBOBAHNC

TCHETHYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB
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IMPOrHO3NPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IPOTCKAHUA XHUMHYCCKUX HpeBpameHHﬁ B Pa3JIMYHBIX

YCIOBHSAX

24

CIEAOBaTh IMpaBWUJIaM I[OJb30BAaHUS XMMHUYECKOW TMOCYIOM U
a00paTOpPHBIM 00OPYJOBAaHHWEM, a TaK)Ke IMpaBUJIaM OOpAIIECHUS C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH IO BBINOJHEHUIO
7a00paTOPHBIX XUMUYECKHUX OIBITOB TIO TOJYYCHHUIO U COOMPaHUIO

Ta3006p8.3HBIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOTO ra3a)

2.5

NPOBOJUTH PpEAaKIHUM, MNOATBEPKIAIONINE KadeCTBEHHBIH COCTaB
pPa3NMYHBIX BEMIECTB: pPACMO3HABATH ONBITHBIM MYTEM XJIOPU-,
Opomuza, wuomuAa, Kapbonar, ¢ocdar, cuaMkar, Ccyiabdart,
THJIPOKCUINOHBI, KaTHOHBI aMMOHUS, MOHBI HM3YYEHHBIX METaJIOB,

MNPUCYTCTBYIOIIUC B BOJHBIX PACTBOPAX HCOPIraHNMUCCKUX BCHICCTB

ITo Teme: «Xumus u OKpYyJKarouiaga cpcaar»

3.1

pacCKpbIBaTb  CMBICJI  OCHOBHBIX XUMHYCCKUX MMOHSITHIH: HI[K

BCIICCTBA, KOPPO3Usd METAJIJIOB




3.2

MPUMEHATh OCHOBHBIC OTIEPAIIMH MBICIIUTEIBHON JESITEIIbHOCTH —
aHalM3 W CHHTE3, CpaBHEHHE, O0O0OIIeHHe, CHCTEMaTH3aIHIO,
BBISIBIICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3ed — JJIs1  HW3Y4YEHUs
CBOMCTB BEIIECTB M XHUMHUYECKHUX pEAKIUN; E€CTEeCTBEHHOHAYYHbBIC
METO/IbI TIO3HAHWS — HaAONIOIEHUE, HW3MEpPEHHUe, MOJICITHPOBAHHUE,

AKCTIEPUMEHT (peaIbHBIA U MBICIICHHBIN )




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

HepBOHa'-IaJ'H)HI)Ie XUMHNYECKHUEC ITOHATHUA

1.1

[Ipenmer xumuu. Poib XMMHM B KM3HM 4e€lIOBEKa. XUMHUS B CHCTEME HayK.
Tena u BemiecTBa. PuU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIICCTB

1.2

ITonsarme o Meromax mo3HaHusa B XuMuK. Yucrtele BemecTsa U cMecu. CriocoOnl

pasziesieHusl cMecein

1.3

ATOoMEI H MOJICKYJIBI. Xumudeckrue diaeMeHTBH.. CHMBOJIBI XHMHUUYECKHX

a51eMeHTOB. [IpocThie 1 c10kKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumunyeckas popmysa. BageHTHOCT aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BewlecTB.  OTHOcCUTENbHAass  aTOMHas — Macca.
OTtHocHTeNbHAsA MOJIEKYJIIpHas Macca. MaccoBas 4011 XUMUUYECKOTO JJIEMEHTA

B COCIUMHCHHNHN

1.5

KomnuectBo BemectBa. Moisib. MonsipHass macca. B3auMMocBsA3b KOJIMYECTBA,
Macchl W YHCIAa CTPYKTYPHBIX €IWHHIl BemecTBa. Pacu€rel mo Qopmynam

XHUMHUYCCKUX COG,I[I/IHGHI/Iﬁ

1.6

@dusnyeckne ¥ XUMHYECKHE SIBICHHUA. XHUMHUECKass peakuus W e€ MpU3HaKH.
3aKOH COXpaHEHHS MacChl BeIIECTB. XUMUUecKue ypaBHeHus. Kiaccuduxanus

XUMUYECKUX PEaKIuid (COCTUHECHHMS, Pa3JIOKEHUS, 3aMeIeHUsI, 0OMEHA)

1.7

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOH MOCYA0M, C TpaBUIaMHu
paborel B saboparopum U npuéMamu oOpamieHus ¢ J1abopaTOPHBIM
o0opysoBaHUEM, H3yY€HHE M ONHUcaHHe (U3MUECKUX CBOWCTB 00pa3LoB
HEOpPraHMYEeCKUX BEIIEeCTB, HaOmoJeHHe (u3ndeckux (IJIaBleHHE BOCKa,
TasiHUE JIbJIa, paCTUPaHUE caxapa B CTYIKE, KUIIEHUE M KOHJIEHCAIUsl BOJIbI) U
XUMHUYECKUX  (TOpeHHe CBeuYd, MPOKATUBAaHUE MEIHOW  MPOBOJIOKH,
B3aUMOJICIICTBUE MeJla C KHCIIOTOM) SIBIIEHWH, HAOIOJIEHHE W ONUCaHUE
MPU3HAKOB MPOTEKAHMS XHUMHUYECKUX peakuuid (pa3joxeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pas3iioKeHue

ruapokcuia Meau(ll) npu HarpeBaHuu, B3aMMOJEMCTBHE K€JI€3a C PACTBOPOM




commu meau(Il), nzyuenue cmocoboB pa3aeneHus: cMecei (C TOMOIIbIO MarHuTa,
¢unbTpOBaHWE, BBHIMApWBAHUE, TUCTHILISAIUSA, XpomaTorpadus), mpoBeAcHUE
OYHNCTKHN HOBapeHHOI\/II COJin, Ha6J'II-OI[€HI/I€ N OITMCAHHE PE3YJIbTATOB IIPOBCACHUA
OIBITa, WUTFOCTPUPYIOIIETO 3aKOH COXPAaHCHHS MAacChl, CO3JaHUE MOJCICH

MOJIEKYJT (IIIapOCTEPIKHEBBIX )

Baxwuelime npeacTaBUuTeId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech rasos. CocrtaB Bo3ayxa. Kucimopon — anemeHT W mpocToe
BeniecTBo. HaxoxaeHue kuciopoja B Ipupoje, Gu3nueckue U XUMUYECKUE
cBoiictBa (peakiuu ropenus). Oxcunsl. [Tpumenenue kuciopona. CrocoOsr
MOJIy4eHUsl KHUCJIOpoJa B J1a0OpaTOpuu M MTPOMBIIUIEHHOCTH. Kpyrosopot

Kuciaopoaa B npupozae. O30H — amnoTponHas MoAU(UKAILUSA KUCIOpoaa

2.2

TenoBoit 3P PexT XuMHUecKoi peakIiy, TEPMOXUMHUECKUE YPaBHEHHUS, IK30-
U SHAOTEPMHUYECKUE PEAKIUH. TOIUINBO: yroJIb U METaH. 3arpA3HEHHUE BO31yXa,

yCUJIeHHE TapHUKOBOTO 3¢ dekra, pazpylieHne 030HOBOTO C0s

2.3

Bonopon — snmemeHnt U npocroe BewecTBo. HaxoxkaeHue BoOIOpoJa B IPUPOAE,
¢u3nuecKkue M XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYy4EHHS.

Kucnorts! u1 conu
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ModnsipHblil 00bEM ra30B. Pacu€Thl 1o XUMHUYECKUM YpaBHEHUSIM

2.5

®dusnyeckue CcBoMcTBa BOoAbl. Boma kak pacrBoputens. PacTBOpEL
HacplilienHpie 1 HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg nmoia  BelectBa B pacTBope. XUMHUUECKHE CBOMCTBA BOJBIL.
OcHoBanus. Poib pacTBOpoB B NpupoJe U B KU3HU uenoBeka. Kpyrosopor
BOABl B TMpuUpone. 3arpsA3HEHUE NpUPOAHBIX BoA. OXpaHa U OUYMCTKA

MIPUPOJIHBIX BOJ

2.6

Knaccudpukanus Heopranmdeckux coenuHeHui. Okcunbl. Knaccudukarus
OKCHJIOB:  coJjieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIE) U
HeconeoOpa3yromme. Homenknarypa okcuaoB. Duznueckne W XUMHUYECKHE

CBOMCTBa OKCUAOB. [lomyueHne okcuaoB

2.7

OcnoBanus. Krnaccudukanus OCHOBaHMM: WIENOYM U HEPACTBOPHUMEBIEC
ocHoBaHus. HomeHnknatypa ocHoBaHuil. PU3NUECKUE U XUMUYECKHUE CBOMCTBA

ocHoBaHMi. [TonyueHne ocHOBaHUI

2.8

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucnor. dusnueckue u
XUMHUYECKHE cBoMcTBa KHcIOT. Psag aktuBHocTH MeTaiuioB H.H. bekerosa.

[Tonyuenue kucior

2.9

Comu. Homenknatypa coneil. @usnueckne M XUMHUYECKHE CBOWCTBA COJIEH.




[Tonydyenue coneu

2.10

I'emeTnyeckas CBA3b MCXKAY KilacCaMU HEOPraHNYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  DKCIIEPUMEHT: KA4eCTBEHHOE OIPEIEICHHE  COIEpIKaHUs
KHCJIOpOAa B BO3JyXe, MOJNy4YeHHe, cOOMpaHMe, paclo3HaBaHHE M H3YUYECHHUE
CBOWCTB KHCIIOPO/a, HAOII0EHUE B3aUMOJECHCTBUS BELIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHUS U NPEKPAILEHUS TOpEeHUs (T0XkKapa), 03HAKOMJIEHHUE C
oOpa3llaMu OKCHUJOB W OIMCAaHWE WX CBOWMCTB, TOJy4eHHE, COOUpaHUeE,
pacrio3HaBaHWE M M3Yy4YE€HHE CBOMCTB BOJOpOZa (ropeHue), B3auMojeicTBue
Bogopoaa ¢ okcugom Menu(Il) (Bo3MOXKHO HCIIONB30BaHUE BHUIEOMATEPHAIIOB),
HaOmofieHne oO0pa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEJOBaHUE
0COOEHHOCTEH pacTBOpEHHs] BELIECTB C PA3IMYHOW PAaCTBOPHUMOCTHIO,
[IPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAaCCOBOW JOJIEH PACTBOPEHHOTO
BEIIECTBA, B3aUMOJEHCTBUE BOJBl C MeTalaMM (HaTpUeM U KajblUeM)
(BO3MOYKHO HCIOJb30BAaHUE BUJECOMATEPHAIIOB), OIPEAEICHUE PACTBOPOB
KUCJIOT M WIEeJoYed ¢ MOMOIIBI0 HHAWKATOPOB, HCCIEAOBaHHE 0Opas3loB
HEOPraHMYECKUX BEIIECTB pa3IMYHbIX KJIACCOB, HAONIOJEHNE W3MEHEHUs
OKpPAaCKM HHIMKAaTOPOB B pacTBOpax KHCIOT M IICJIOYEH, H3y4EHUe
B3auMozeicTBus okcuga meau(Il) ¢ pacTBOpoM cepHOM KHCIIOTBI, KUCIOT C
MEeTaJUIaMH, PEaKLIUN HEUTPaIU3alliy, I0Jy4YE€HUE HEPACTBOPUMBIX OCHOBAaHUH,
BBITECHEHHE OJHOIO0 METaula JAPYTMM M3 pacTBOpa COJIM, pELICHHE
SKCIIEPUMEHTAJIbHBIX 3a/ay Mo TeMe «BakHeilmue kiacchl HEOPraHMYECKHX

COCTUHEHUI

[Tepuoanueckuii 3axon u [lepuoanueckas cucteMa XUMHYECKHX AJIEMEHTOB
J.. MenneneeBa. Ctpoenue aToMoB. XUMHUYECKask CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIINHN

3.1

[lepBble TOMBITKM KiIacCH(HUKAINU XMMHYECKHX JJIeMeHTOB. [loHATHe o
IpyNIax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE U HIETOYHO3EMENbHBIE METaJlIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). ODJEMEHTHI, KOTOpbhle 00pa3yioT am(oTepHbIE

OKCHUIBI U TUAPOKCHUBL

3.2

[Tepuonnueckuii 3akoH. [lepuonnueckas cucteMa XUMUYECKUX 3sieMeHTOB [1.1.
Meneneesa. Kopotkonepuongnas " JUIMHHOTIEPHOHAS (hopMbI
Ilepuonuueckoin cuctembl xumudeckux snaemeHTtoB .M. MeHnneneesa.
IIepuonsl m rpynnel. PU3MUECKUH CMBICI HOPAIKOBOIO HOMEpa, HOMEpPOB

nepuoja v rpymnmbl AJIeMeHTa
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Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnextponsl. CtpoeHue




AJICKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuonnueckont cucremsl .M. MenneneeBa. XapakTepucTuka XUMUYECKOTO

3JIEMEHTA MO ero nonoxkenuto B [lepuoanueckoii cucreme .M. Menneneena
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3aKOHOMEPHOCTH M3MEHEHHUs] paguyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB,
METAIMYECKUX W HEMETAUIMYECKHX CBOMCTB MO TIpynnamM M IEpUOJaM.
3nauenue [lepumoauueckoro 3akoHa u Ileproguueckoil cUCTEMbl XMMHUYECKHUX
3JIEMEHTOB JUIsl pa3BuUTUA Hayku W mpaktuku. J[.MI. MenneneeB — y4€HbI u

rpakJ1aHuH

3.5

Xumnueckasi cBsizb. KoBaneHTHass (MOJdsipHasT W HEMOJSIpHAsi)  CBSI3b.

9J'I€KTpOOTpI/II_[aTeJ'II)HOCTB XHMHYECKHX 3JIeMeHTOB. MloHHas CBA3B

3.6

Crenenp okucineHus. OKUCINTEIIFHOBOCCTAHOBUTEIIBHEIC PCaKInu. Hpoueccm

OKHCJIEHHS B BOCCTaHOBJIEHHI. OKHCIIUTEIN U BOCCTAHOBUTEIIHN

3.7

XUMUYECKUI JKCHEPUMEHT: U3y4YeHHe O0Opa3loB BELIECTB METAUIOB U
HEMETAJIJIOB, B3aMMOJACHUCTBHE THUAPOKCHIA LMHKA C PACTBOPAMH KHUCIOT MU
LIEJI0YEH, IIPOBEIECHUE OIBITOB, WIUIIOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaHOBUTEJIbHBIX peakluil (ropeHue, peakliuy pa3ioKeH!sl, COeTMHEHUS)

9 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

BemecTBo 1 xumnueckas peakuus. [loBropenue

1.1

Ilepnonnueckuii 3akoH. [lepuoguyeckas cucremMa XMMUYECKUX 3J1eMeHTOB J[. M.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWMCTB
XUMUYECKUX BJIEMEHTOB IMEPBbIX TPEX TMEPUOAOB, Kaus, KaIbIUI U HX
COCMHEHU B COOTBETCTBUHM C TOJIOKEHHEM 3JeMeHTOB B Ilepuommueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHue BelecTBa: BMJBI XMMHYECKOM CBA3M. THIBI KpUCTAIIIMYECKHX
pEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHU4YecKoil cBs3u. Knaccuukanus 1 HOMEHKIaTypa HEOPraHn4eCKUX
BELIECTB (MEXAyHapoAHAasl U TpUBHAJIbHAs). XUMUYECKHE CBONCTBA BEIIECTB,
OTHOCSIIMXCS K PA3IMYHBIM  KJIaccaM HEOPraHWYECKHMX  COEOUHECHMH,

FCHCTUYCCKAA CBA3b HCOPraHNMYCCKUX BCIICCTB

1.3

Knaccugukamus XMMU4eCKUX peaklnil Mo pa3InyHbIM MPU3HAKAM (10 YUCITY U

COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOMY 3(dekTy, 1Mo




H3MEHEHHIO CTEIICHECH OKHCICHMSA XUMHUYECCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
oo y4acTuro KaTaJII/ISaTOpa). DK30- u SHAOTCPMUYCCKHUEC  PCaKIUH,

TEPMOXUMHYCCKUEC YPABHCHHUA. IlousTue o CKOpPOCTH XHUMHYCCKOU pCakuuun

1.4

[Tonsite 00 0OpaTUMBIX M HEOOpPAaTHUMBIX XHUMHUYECKUX peakuusx. [lonstue o
TOMOTEHHBIX U T€TEPOreHHBbIX peakiusaX. [[oHATHE 0 XMMHUYECKOM PaBHOBECHH.
@daxTOphl, BIUAIOIIME HAa CKOPOCTh XMMMUYECKOH pPEAKIUM M IOJOKEHUE

XUMHUYCCKOI'O paBHOBCCHUA

1.5

OKUCIIUTENbHO-BOCCTAHOBUTENIBHBIE  PEaKLUH, AJIEKTPOHHBIN  GasiaHC
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE  ypaBHEHUH
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUMH C HCIOJb30BAHUEM METOJa

AJIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIUTUUECKON TUCCOIMAIMU. DJIEKTPOIUTHl U HEIIEKTPOIUTHL.
Katnonsl, annonsl. MexaHu3M JAMCCOLMALMK BEUIECTB € Pa3IMYHBIMU BUIAMU
xuMuueckoit cBs3u. Crenenp auccoruanuu. CUiabHbIC U C1a0ble AIEKTPOIIUTHL.
Peakiuu nonHoro oOMeHa. YcCloBUs NMPOTEKAHUS PEAKIM MOHHOTO OOMEHa,
[OJIHBIE W COKpall€HHbIE WOHHBIE YypaBHEHHUs peakiuil. CBONHCTBA KHUCIOT,
OCHOBAaHWUU W COJEe B CBETe TPEIACTABICHUN OO0 JICKTPOIUTUICCKON

nucconuanuu. KauectBeHHbIe peakiiny Ha MOHBI. [loHsATHE O TMApPOIU3E Coieit

1.7

XUMUYECKUH HKCICPUMEHT: O3HAKOMIICHHE C MOJCISMH KPHUCTAILTHYECKUX
pPEIIETOK HEOPTaHUYECKUX BEIISCTB — METANIOB M HEMETauioB (Tpadura u
anmMasa), CIOKHBIX BEIIECTB (XJIOpHUAA HATPHs); MCCIICIOBAHHE 3aBUCUMOCTH
CKOPOCTH XHUMHYECKOW pEaKIuu OT BO3JICHCTBUS pPA3NIUUYHBIX (HAKTOPOB;
WCCIIC/IOBAaHUE  AJIEKTPOIIPOBOIHOCTH  PacTBOPOB  BEUIECTB,  Iporiecca
JUCCOIMALIMU  KUCJIOT, WIeJIoYer u  colied (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); TPOBEACHHUE ONBITOB, WUTFOCTPUPYIOMIUX TPU3HAKH
MIPOTEKAHUs PEeaKIuii HOHHOTO 0OOMeHa (0Opa3oBaHME OCaJ/Ka, BBIJCICHHUE Ta3a,
00pa3oBaHHE BOJIbI); OIBITOB, WJUIIOCTPUPYIOUIMX NPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTENbHBIX peakuuil (TOpeHue, peakluu pa3joKeHUs, COeAUHEHNUS);
pacrno3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TOMOIIBIO KAYECTBEHHBIX PEaKIIHA

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramis! 1 ux COCIMHCHUA

2.1

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucineHus. CTpoeHue u GU3NYeCKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XHMHUYECKHE CBOMCTBA Ha NpUMEpe XJopa

(BSaHMOﬂCﬁCTBHG C MCTalllaMH, HCMCTAaJlllIaMU, H_IeJ'IO'-IaMI/I). XJ'IOpOBOI[OpOI[.




ConsgHas KHUCIIOTa, XUMUYECKUE CBOMCTBA, MOJIyYeHHE, TpUMEHEeHue. [leiicTBue
XJIOpa U XJIOPOBOAOPOJA HAa OpPraHM3M uejoBeka. BaxxHeilime XJIopuabl U UX

HaXO0XJAEHUE B MPUPOJIE

2.2

Obmas xapakrtepuctuka s1aeMeHTOB VIA-rpymnmbel. OcoOe€HHOCTH CTpPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U pu3nUecKrue CBOCTBa
IIPOCTBIX BEUIECTB — KHUCIOPOAAa U CEpbl. AJUIOTPONHBIE MOAU(DUKAIMU
KHCIIOpOJa U cepbl. XMMHUYECKHE CBOMCTBAa cepbl. CepoBOIOPOI, CTPOEHHUE,
¢usnueckue MW XUMHUYecKHe CBOHCTBA. OKCHUIBI CEpbl KakK IPEICTaBUTEIH
KHUCIIOTHBIX OKcuAoB. CepHasi KUCIIOTa, (hU3MUeCKUe U XUMUYECKUE CBOWMCTBA
(oOurue Kak MpeacTaBUTENs Kilacca KUCIOT U crnenuduueckue). XUMUYECKHe
peakiuu, Jekallie B OCHOBE NMPOMBIIUIEHHOTO Crocoba MOJyuyeHUs CepHOM
kucioTel. [lpumenenue. Conu cepHOM KUCIOTHI, KaueCTBEHHAs peaklMs Ha
cynbgar-uoH. HaxoxneHue cepsl U €€ COCTUHEHHH B MpHpojae. XUMHUECKOe
3arpsi3HEHUE OKpYXKarollel cpeabl COCTUHEHHUSIMH cepbl (KHCIOTHBIE IO,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CLIOCOOBI €0 MPEeA0TBPAICHHUS
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OOmrast xapakTepucTUKa 3JeMeHTOB VA-rpynnbsl. OcCoOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHUCIEHUs. A30T, paclpocTpaHeHHE B IPUPOJE,
¢u3nueckre U XxuMudeckue coiictsa. Kpyrosopor a3ora B npupojae. AMMUaKk,
ero (u3MuYecKue U XMMHUYECKHE CBOWCTBA, MoJlyueHHe U npumeHeHue. Comau
aMMOHHUA, HX (QU3NYECKUE U XHUMHUYECKHE CBOMCTBA, MPHUMEHEHHUE.
KauectBenHnasi peakiysi Ha MOHBI aMMOHHMSI. A30THask KHUCIOTa, €€ MOoJIy4YeHue,
¢bu3MYecKne W XMMHYECKHE CBOMCTBa (0OIIMe Kak NpEICTaBHTENs Kiacca
KUCIOT U crneuugpuyeckue). Vcnonap3oBaHue HUTPATOB U COJEH aMMOHHS B
KauyecTBE MHMHEPAIbHBIX yI0OpeHUil. XUMUYECKOe 3arps3HEHHE OKpYXKarollei
cpeabl COETUHEHUSAMH a30Ta (KUCIOTHBIE JIOXK/IHU, 3arps3HEHUE BO3/1yXa, TOYBBI

1 BOJIOEMOB)

24

®ocdop, amnorponHsie Monupukanuu (ocdopa, puznueckre U XUMHUECKHE
cBoiictBa. Oxcun docdopa(V) u docdopHas kucinora, Qusmueckue u
XVUMHYECKHE CBOHCTBa, monydeHue. Mcmonb3oBanue (ochaToB B KadecTBe

MUHEPATBHBIX YI00pEeHHI

2.5

OO6mrast xapakrepuctuka snemMeHToB [VA-rpynmbl. OCOOCHHOCTH CTpOEHUS
aTOMOB, XapakKTEepHblE CTENEHH OKHUCJICHHUS. YTIEpOJ, aUIOTPOITHbIE
MoauduKanuy, pacrnpocTpaHeHHe B Mpupoie, (U3MYECKHe U XHUMHUYECKHE
cBoiicTBa. AzncopOuus. KpyroBopot yriepoga B mpupone. OKCuabl yrieposa,
ux (U3NYECKHE U XMMHYECKHE CBOMCTBA, JEHCTBHE HA JKUBHIE OPTaHU3MBI,

IMMOJIYYCHNC U IIPUMCHCHHC. DKOJIOTHYECKHE HpO6J’I€MLI, CBA3aHHBIC C OKCHJ0OM




yriepona(lV); rumore3a mIo0anbHOrO MOTETUICHHWS] KIWMAaTa; IMMapHUKOBBINA
sbdekr. YrompHas KUCIOTa U €€ CONMM, UX (PUINYECKUE H XUMHYECKHE
CBOICTBa, MojyuyeHHe W mnpuMeHeHHe. KauecTBeHHast peakiusi Ha KapOoHaT-
uoHbl. Vcnosnp3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH U

CEJILCKOM XO35ICTBE

2.6

[TepBoHaYaIbHBIE TOHATHS 00 OPraHMYECKHUX BEUIECTBAX KAaK O COCIMHEHUSX
yriaepoga (MeTaH, 3TaH, ATWUJIEH, alleTWIEH, 3TaHOJ, TJMLEPHUH, YKCyCHas
kucinota). X coctaB W xumuueckoe crpoeHue. [loHsATHE O OHOJIOTHYECKH
BOXXHBIX BEILIECTBAX: )Mpax, OelKax, yrieBoJaXx — U HUX pOJU B JKU3HU
qyenoBeka. MaTepuaabHOE€ €IUHCTBO OPraHMYeCKMX M HEOPraHM4eCKHX

COETUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue © XHUMUYECKHE CBOMCTBA, I[OJyY€HHE H
npumeHeHue. CoeauHeHus: kpeMHHs B mpupoze. OOuiue mnpesictaBieHus o0
okcune kpeMHusi(IV) n kpemuueBoit kucinore. CUIMKAThI, UX UCIIOJIIB30BAHUE B
ObITY, MEIUIIMHE, IPOMBIIIJIEHHOCTU. BakHelne cTpouTeNbHble MaTepUallbl:
KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, »xene300eToH. [IpoOmembr OGe3omacHOro

HCIIOJIB30BAHHA CTPOUTCIIBHBIX MaTCpUajioB B HOBCGI[HCBHOﬁ KHU3HHU

2.8

XUMUYECKHI HKCIIEPUMEHT: U3y4eHHE O0pa3lloB HEOPraHWYECKUX BEUIECTB,
CBOMCTB COJIIHOW KHCJIOTBI; IIPOBEJICHUE KAUYECTBEHHBIX PEAKUUN Ha XIJIOPHJI-
MOHbl W HaOJIOJIEHWE MPHU3HAKOB HUX TNPOTEKAHUS; OIMbBITHL, OTpa)karollue
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA T'aJIOTEHOB U UX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 0Opa3laMu XJIOPUIOB
(raloreHuI0B); O3HAKOMJIEHHME C oOpasllaMu cepbl U €€ COeAMHEHUSIMU
(BO3MOKHO UCIOJIb30BAaHUE BHUACOMATEpPUATIOB); HAOIIOJEHUE Mpolecca
oOyrivMBaHUs caxapa TO0Jl JIeWCTBHEM KOHIIEHTPUPOBAHHOW CEPHOW KHUCIIOTHI;
U3yuyeHHe XMMHUYECKUX CBOWMCTB pa30aBIE€HHON CEPHOM KUCIIOTHI, POBEIECHUE
KaueCTBEHHOW peakuuu Ha cyiab(ar-uoH U HaONOJeHue Tpu3HaKa e¢€
MPOTEKaHUsI; O3HAKOMIIEHHE ¢ (PU3NYECKHMH CBOMCTBaMHU a30Ta, Gochopa u ux
COeMHEHUH (BO3MOXHO HCIIOJIb30BAaHHE BHIEOMATEpPHAIIOB), OOpa3LamMH
a30THBIX U (OCHOPHBIX yAOOpPEHUH; TIOTyYeHHE, COOMpaHne, pacro3HaBaHue U
U3Y4YEHHUE CBOICTB aMMMaKa; NPOBEACHHE KAUECTBEHHBIX pEAaKLUMUH Ha HMOH
aMMOHHUA U  (Qocdar-uOH U HU3yuyeHUE TMPU3HAKOB UX MPOTEKAHHUS,
B3aUMO/JICHICTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C MeJbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUJCOMATEPHUATIOB); HM3YyUYEHUE MOJIENEeH KpUCTaNINYECKUX
peméTok anmmasa, rpadura, QyuiepeHa; O03HAKOMJIEHHE C  IPOLIECCOM

azcopOLMu pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIVIEM U yCTPOMCTBOM




MPOTHBOTa3a; IMOJy4YeHUE, COOMpaHWe, PACIO3HABAHWE W W3yYEHHE CBOMWCTB
YIJIGKHCIIOTO Ta3a; MPOBEJACHUE KAa4YeCTBEHHBIX pEaKiMid Ha KapOOHAT- u
CHJIMKAT-UOHBI W HU3YYCHHUC IIPU3HAKOB HX IPOTCKaHHA; O3HAKOMIICHHE C
NPOAYKIIUCH CHUIMKATHOW MPOMBINUICHHOCTH; PEIICHUE SKCICPUMEHTAIBHBIX

3a71a4 110 TeMe « Ba)kHeHlIe HeMeTaUIbl U UX COETUHEHUS

Mertannsl 1 uX COCANHCHUA

3.1

OO6mrast XapaKTEepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX
nonmoxxenuss B Ilepuogmueckor cucremMe XuUMU4Yeckux snemeHtoB J[.U.
MenpneneeBa u ctpoeHus aroMmoB. CTpoeHHe METAIIIOB. MeTalinueckas CBsi3b U
METAUINYECKass KPUCTAJUIMYECKass pemeTka. DIJICEKTPOXMUMUYECKUH  Psll

HaIIPSHKEHUN METaJlIoB

3.2

dusnyeckue U XMMHUYECKHE CBOICTBa MeTayuioB. OOmMe crnocoObl MOTyYeHHs
MeTa/uloB. [loHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aILUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, YyT'YH, JIOPATIOMUHHMA, OpOH3a) M UX IPUMEHEHUE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[llenounsle Metayuibl: nosnoxeHue B I[lepuonumyeckoil cucTeMe XUMUYECKHX
anemeHToB JI.M1. MeHaeneeBa; cTpoeHHE UX aTOMOB; HaXOKJIEHUE B IPUPOJE.
dusnyeckre U XMMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKcuisl u
TMIPOKCUABI HaTpusd W Kanud. [IpuMeHeHHe MIeoYHbIX METaJUIOB U HX

COETUHEHUN

3.4

[[lenoyHo3eMeNbHBIE  METAIbl MarHuii W KajJblIMi:  TOJIO)KEHUE B
[Tepuoanueckoii cucreme xumuueckux snemenToB J[.M. MenaeneeBa; ctpoeHue
X aTOMOB; HaXOXXJeHHE B mpupone. Puznueckue M XMMHUYECKHE CBOMCTBa
MarHusi W Kanblusd. Baxxuelme coeauHEHUs KaubIUs (OKCHUI, THAPOKCHII,

conn). JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS

3.5

AmromyHui: nonoxeHue B llepuoguueckoll cucTeMe XUMHUYECKHX JIEMEHTOB
J.1. MenneneeBa; cTpoeHue aroma; HaxoKAcHHE B npupoje. Pusznyeckue u
XMMHUYECKHE CBOMCTBA aIFOMUHUS. AM(OTEpHbIE CBOWCTBA OKCHUA U THAPOKCUIA

AJIITOMHUHUA

3.6

Kene3o: nonoxenue B [lepnoanueckoi cucreme XUMUYECKUX 31eMeHToB J[. 1.
MeHneneeBa; CTpoe€HHWE aToMa; HaxoXJeHuWe B mpupoae. Dusnyueckwe u
XUMUYECKUe CBOMcTBa jxene3a. Okcuubl, Tuapokcuasl u conu xeneza(ll) u

xene3a(lll), mx cocras, CBOMCTBA U MOTyYEHUE

3.7

XUMU4JeCcKui OKCIICPUMCHT. O3HAKOMIICHHE C O6p&3HaMI/I METAJIJIOB M CIIJIaBOB,

X (U3UUECKUMHU CBOMCTBAMH; H3yUEHHE PE3yJbTaTOB KOPPO3UH METAJIIOB




(BO3MOXKHO WCIIOJIH30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTEeH
B3aMMOJICHCTBUSl OKCHJA KalbllUsi W HATpus C BOAOH (BO3MOXKHO
WCTIOJIb30BaHUE BUICOMATEPHAJIOB); WCCIEOBAHUE CBOWCTB JKECTKOW BOJBI;
mporiecca TOpeHHsl Kelie3a B KHCIOpoAe (BO3SMOXKHO — HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTECKAHMS KAYECTBEHHBIX PEAKIUI HA HOHBI
(Maramsi, Kanblus, amomMuHus, 1uHKa, kenesa(ll) m xenesa(Ill), memu(Il);
HaGHIOI[eHI/Ie N OINMUMCAHUC IPOHCCCOB OKpallMBAHUWA INIAMCHU MOHAMHW HATpPUA,
Kamisg ©W  Kajdblusg  (BO3MOXKHO  HMCIIOJIb30BAaHWUE  BHUIEOMATEPHAIIOB);
uccienoBaHne aM()OTEPHBIX CBOMCTB TUAPOKCHIA ATIOMHHHS U THAPOKCHUAA
UHKA, pCHICHUC SKCIICPUMECHTAJIBHBIX 3a1a4 I10 TEMC «Baxueunnme MeTaJUIbL U

HUX COCAUHCHUA»

XuMus U OKpYyJKarouiaga cpeaa

4.1

Hosrie MaTepuajibl U TCXHOJIOTUU. BemectBa u MaTcpuajibl B MMOBCEIHEBHOM
JKM3HU YeJIOBEKa. XHMHS U 310pPOBBE. be3omacHoe HCIOIB30BaHNUE BEIIECTB B
XUMHNYCCKHX peaKI_II/Iﬁ B 6BITy. HepBaﬂ nmoMomb IIpU XUMHUYCCKUX OXKOTraX U

OTPABJIEHUSX

4.2

OCHOBBI ~ DKOJIOTHUECKOM  TpaMOTHOCTH.  XHMHUYECKOE  3arps3HEHUe
okpyxkatomen cpeapl [TIJIK. Poib XxuMuu B pelieHn# SKOJOTUYECKUX TTPOOIEM.
[TpupoaHble HCTOYHMKH YTIIEBOAOPONOB (Yrojb, HPUPOAHBIN Tra3, HE(Tb),

MPOIYKTHI UX MEePepabOTKH, UX POJb B OBITY ¥ IPOMBIIINICHHOCTH

4.3

XUMUYECKHUI 3KCIEPUMEHT: U3yuyeHue o0pa3loB MaTepHalioB (CTEKIIO, CILJIaBbI

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaJ'IBI)




IHPOBEPAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA30OBATEJILHOI
ITPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

Kon
NPOBepPsieMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUS K NMPeIMETHBIM pPe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOCHHUSI OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpamMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHose PI'OC

1

[IpencraBnenue:

1.1

O II03HaBa€MOCTH SBJICHUH INPUPOJbI, NOHUMAaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XHUMHUYECKOW HAyKHM Kak 00JacTh COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIeH KyJIbTYphl M MpPaKTHUYECKON
NeSITeIbHOCTH YEeJNOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IIOHUMaHHEC MECTa XUMHUH CPEAN APYTIUX CCTCCTBCHHBLIX HAYK

1.2

0 HAYy4YHBIX MCTOAAaX IMO3HaHHWsA, B TOM YHUCJIC DKCIICPUMCHTAJIIBHBIX U
TCOPCTUUCCKUX METOAAaX HUCCICAOBAHUA BCHIECTB U HUIYUYCHHUA
XUMHNYCCKUX peaKuHﬁ; YMCHUC HCIIOJB30BaTh MOACIHN JJIA

00BACHEHHUS CTPOCHHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccnoHaIbHON NeATEIbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMEHHBIMM TEXHOJIOTMSMM, OCHOBAaHHBIMH Ha JOCTHIKEHMSX
XMMHUYECKOM HAyKH, YTO IO3BOJIUT OOY4YaroLIMMCS paccMaTpUBaTh
XMMHIO Kak cepy cBoelt Oynymieil npodeccuoHalbHON AeITeIbHOCTH
U celaTh OCO3HAaHHBIM BBHIOOP XMMHUU KaK NPOQGUIBHOIO IpeaMera

IpU TIepexo/ie Ha yPOBEHb CPEHET0 00IIero 00pa3oBaHus

Bnagenne cucreMol XHMHUYECKHX 3HAHMH H YMCHHC IIPUMCHSATH

CUCTEMY XUMHNYCCKUX 3HaHHfI, KOTOpas BKIIIOYACT:

2.1

BaKHEHIINE XUMHYECKHE IIOHATHUS: XUMHYECKHH DJJIEMEHT, aTOM,
MOJIEKyJia, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOJIHOPO/HAsE CMECh, OTHOCHTEIIbHBIE aTOMHasi U MOJIEKYJIsIpHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, CONb (CPEmHssA), XUMHUYECKas
peakiys, peakIuh COCIUHEHUS, PEaKIUU Pa3JIOKECHUS, PEaKINH
3aMEIICHHUs, PeaKuy OOMEeHa, TeIUIOoBOW A(PQPEKT peakiuu, dK30- U
SHAOTEPMHUYECKHE PEAKIMH, PAacTBOpP, MaccOBas OIS XHUMHYECKOTO

QJICMCHTA B COCAVMHCHUN, MACCOBaAs N0JISI U IPOUCHTHAA KOHIOCHTPALUA




BElIECTBA B PaCTBOPE, AP0 aTOMa, JIEKTPOHHBIN CJIOM aTOMa, aTOMHast
opbutanb, paadyc aromMa, BAJEHTHOCTb, CTENEHb OKHCIICHHUS,
XUMHUYECKasl CBSI3b, DJIEKTPOOTPHUIIATEIILHOCTD, TIOJISIPHASI K HETIOJISIpHAS
KOBQJIEGHTHAs  CBS3b, HOHHAasg  CBA3b, METAJUIMYECKas  CBS3b,
KpUCTAJUTMUECKast pemeéTka (aToMHas, WOHHAs, METaJUIMYecKas,
MOJIEKYJIIpHAasA), UOH, KaTHOH, aHHOH, JJIEKTPOJUT U HEIJIEKTPOIUT,
ANEKTPOJIUTHYECKAsT TUCCOIMAINS, pPEaKIMd HOHHOro oOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIbHBIE  PEAKIMHM,  OKHUCIUTENh U
BOCCTAHOBUTENb, OKHCIEHUE W  BOCCTAaHOBJIEHHUE, DJIEKTPOJIU3,
XUMHYECKOE paBHOBECHE, OOpaTHMMble M HEOOpPATUMBIC PEAKITUH,
CKOpPOCTh XMMHUYECKOW peakuuu, Karamuzarop, I[IJIK, xkopposus

MECTaJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATalOINe 3aKOHbl XHWMHH: 3aKOH COXPAHEHHUs MacChl,
nepuoanyeckuii 3axkoH JI.M. MeHaeneeBa, 3aKOH TOCTOSIHCTBA

cocCTaBa, 3aKOH ABora;[po
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TEOPUM  XUMHH: aTOMHO-MOJICKYJISIDHAasE ~ Teopus, TEOpHUs

3J'ICKTpOJ'II/ITI/ILIeCKOI\/'I JUCCoManmn

Bianenne ocHOBaMH XMMUYECKOW TPaMOTHOCTH, BKITFOUAIOIICH:

3.1

YMEHME MTPaBUJIBHO MCIOIb30BaTh U3yUEHHBIE BELIECTBA U MaTEPUAIbI
(B TOM uyHcle MHHEpaJbHBIC YHAOOpPEHHs, METaUIbl U CIUIABBI,
IPOAYKThl NEpepadOTKU MPUPOAHBIX HMCTOYHUKOB YIJIEBOJOPOOB
(yrasi, mpupoAHOTO Tras3a, He(hTH) B OBITY, CEJIBCKOM XO3HCTBE, Ha
MIPOU3BOJICTBE M TOHUMAaHHUE 3HAYEHUS KUPOB, OEIKOB, YIJIEBOJIOB
JUIsL OpraHU3Ma YeJIOBEKA; YMEHUE IPOrHO3UPOBATh BIMSHUE BELECTB

N XUMHWYCCKUX MNPOHCCCOB HA OpraHrU3M YCJIOBCKAa U OKPYIKAIOIIYIO

MIPUPOIHYIO CPELLy

3.2

YMCHHEC HHTCTPHUPOBATH XMMHNYCCKHC 3HAHHA CO 3HAHUAMHU APYIHUX

y4€OHBIX PEAMETOB

33

HAJIMYUE OMbITa PabOTHI C Pa3IMYHBIMH HCTOYHUKAMH WH(OpMAIIUN
Mo XUMUU (Hay4yHass U HAy4HO-TIOMYJISpHas JHUTepaTypa, CIOBapH,

CIPaBOYHMKH, UHTEPHET-PECYPCHI)

34

yMeHHEe OOBEKTUBHO OIIEHWBATh HMHQPOPMAIMIO O BEIIECTBAaX, HX
MpEeBpalIEHUsIX M IPaKTHYECKOM MPUMEHEHHMH U YMEHHUe

HCIIOJIB30BaTh €€ I peuicHu-d y‘{e6HO-HO3HaBaTCJ'IBHBIX 3aaad

BJ'Ia}IeHI/Ie OCHOBAMH IIOHSATHHHOI'O arrmapara M CHMBOJUYCCKOI'O




A3bIKA XMMHH TJIsI COCTaBJICHUA Q)OpMYJ'I HEOPTraHNM4YCCKUX BCHICCTB,
ypaBHeHI/II\/’I XHUMHUYCCKUX peaxunﬁ; OCHOBaMH XUMHUYECKOH

HomeHknarypsl (IUPAC u TpuBHanibHOIN)

YMeHue oOBSACHATH CBS3b MOJIOKEHUs 31emMeHTa B [lepuoguueckoit

CUCTCMEC C YHUCIIOBBIMHU XApPAKTCPpUCTUKaMHU CTPOCHUA aTOMOB

5 XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsn sapa, oOOIIee YHCIIO
ANEKTPOHOB), pACHpENeIeHUEeM JIIEKTPOHOB TI0 JHEPreTUYECKUM
YPOBHSIM aTOMOB TIE€PBBIX TPEX MEPHUOIOB, KaJUs U KaJIbIIUs
[IpencraBnenue O  MEPUOJUYECKONM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHUX AJIEMEHTOB (pauyc aTroma, 3JeKTPOOTPUIATENbHOCTD),

6 NPOCTBIX U CIOXKHBIX BEIIECTB OT IOJOXKEHHUS JJIEMEHTOB B
[lepuoguueckoit cucremMe (B MalbIX MEpUOAAX U TJABHBIX
HOATPYIax) U 3JIEKTPOHHOT'O CTPOEHUS aTOMa

7 YMmenue kinaccupuIupoBaTh:

7.1 XUMUYECKUE 3TIE€MEHTHI

7.2 HEOpraHUUYECKUE BEIIECTBA

7.3 XUMHUYECKHE PeaKun

8 YMeHue onpenensiTh:

o1 BAJICHTHOCTh M CTENIEHb OKHCJICHUS XMMHYECKHX JJIEMEHTOB, 3apsil

' MOHA

g2 BUJ XMMHMYECKOH CBS3M M THI KPHUCTAJUIMYECKOH CTPYKTYpHl B

' COCIMHEHUSIX

8.3 XapakTep cpeiibl B BOJAHBIX pacTBOpax BEUIECTB (KHCIOT, OCHOBAHUH)

8.4 OKHCIIUTENIb 1 BOCCTAHOBUTENb

9 YMeHne xapakTepu30BaTh (PU3NUECKUe U XUMHUIECKUE CBOWCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJA, O30H, BOJOPOJA, Tpadur, anmas,

9.1 KpeMHUH, a3zoT, ¢ocdop, cepa, XJIOp, HATPUH, Kamuil, MarHWi,
KaJIBIIMH, aTFOMUHUH, JKeJe30)
CIIOKHBIX BEIIECTB, B TOM 4YHCII€ HMX BOJHBIX pacTBOpPOB (BOJa,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJOPO, OKCHUIBI U THAPOKCHUIBI

97 MetamioB [-IIA rpynn, amomunus, menu (1), uunka, xeneza (II u

IIT), oxcuasr yraepoaa (11 u IV), kpemuus (IV), azora u dpocdopa (111
u V), cepet (IV u VI), cepuucras, cepnHas, a3zoTucTasi, a3zoTHas,

(dhocdopnas, yrojipHas, KpeMHHEBasK KHCIIOTa U UX COJIH)




MPOrHO3UPOBaTh W  XapaKTepU30BaTh CBOMCTBA  BELIECTB B

3aBUCUMOCTHU OT HX COCTaBa U CTPOCHUA, NPUMCHCHHC BCUICCTB B

73 3aBUCUMOCTH OT UX CBOMCTB, BOBMOXKHOCTH MPOTEKAHUSI XUMUYECKHUX
IPEBPAIICHH B Pa3IMUHBIX YCIOBHIX
10 YMeHHe cOoCTaBIIATh MOJIEKYJISIPHbIE M HOHHBIE YPaBHEHUS peaKIuil, B
TOM YHCIIE:
10.1 peakuuii HFOHHOTo OOMeHa
10.2 OKHCJIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOUINX XUMHUYECKHE CBOMCTBAa M3YyUYEHHBIX KJIACCOB
' (Tpyrin) HeOpraHUYEeCKUX BEIIECTB
10.4 MIOATBEPKIAIOIIMUX T€HETUYECKYI0 B3aUMOCBS3b MEXKYy HUMU
11 YMeHnue BIUUCIATh (IPOBOAUTH PACUETHI):
11 OTHOCHUTEJIbHYI0 MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacchl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOT0 JIEMEHTA B COSIMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €0 Maccy, 00beM ra3oB
114 0 YypaBHEHUSIM XHUMHUUYECKHX pEaKIUHd U HaXOAUTh KOJUYECTBO
' BelIECTBa, 00BEM U MacCy peareHTOB WM IIPOJYKTOB peaKuu
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOTO  TO3HaHUs  (HaOIIOJeHue,
191 U3MEepeHHe, SKCIIEPUMEHT, MOJISTUPOBAHIE) ITPH U3YUYCHUH BEIIECTB U
' XUMHUYECKHUX SIBIICHUH; yMeHHEe Cc(hOpMyIHpoBaTh NpoOieMy U
NPEIIOKUTH IMMyTH €€ peleHus
122 Oe3omacHOil pabOTBl ¢ XMMHYECKMMHU BEIIECTBAMH, XUMHYECKON
' TIOCYI0M U TaOOpaTOpPHBIM 000pyI0BaHUEM
npaBuIaMu 0€301acHOr0 OOpaIIeHHs C BEIIECTBAMU, UCIIOIB3YyEMbIMHU
B MOBCEHEBHON JKU3HHU, NPABUIIAMH TMOBEJICHUS B IIENIAX COepeKEeHUS
13 370pOBbSl M OKPYXAIOIIEH MNPUPOAHON Cpelbl; MOHUMAaHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHUS Ha JKHUBBIE OPraHU3MbI OMNPENCIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHUS M TMPEIOTBPALICHHUS WX BPEIHOTO
BO3JIEUCTBUS
3 Hanmnume mpakTHyecKux HaBBIKOB TUIAHMPOBAHUS M OCYIIECTBICHUS
CJIEIYIOIIUX XUMHUUECKUX IKCIIEPUMEHTOB:
13.1

M3y4YeHHE U onucaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE




C (1)I/I?>I/ILI€CKI/IMI/I u XHUMHUYCCKUMU SIBJICHUSIMH, OIIBITHI,

HWIUTIOCTPUPYIOIIHNEC TPU3HAKU ITPOTCKAHUA XUMHUYICCKUX peaKLII/Iﬁ

13.2

U3y4eHHe CII0CO00B pa3JeNieHus cMecer

13.3

MOJIyYEHHE KHUCIIOpPOAA M HU3Y4YEHHME €ro CBOMCTB; IIOJIy4€HHE
BOJOPOJA U U3YyYEHHE €ro CBOMCTB; MOJYyYEHHE YIJIEKHUCIOro rasa u

HU3YYCHHUC CTO CBOﬁCTB; MOJIy4YCHHUEC aMMHAaKa U U3YUYCHUC CTO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeH

pacTBOPEHHOTO BEIIECTBA

13.5

IIPUMEHEHHE UH/IUKaTOPOB (;makmyca, METHJIOpaHKa u
¢deHondranenna) s ONpenesieHUs] XapakTepa cpelbl B pacTBOpax

KHCJIOT U IIeJIoueH

13.6

WCCIIEIOBAHUE W ONKMCAaHHE CBOMCTB HEOPraHMYECKUX BEILECTB
Pa3INYHBIX KJIACCOB; M3yYEHNE B3aUMOEHCTBHS KHCJIOT C METaJUIaMH,
OKCHUIAMU  METaJUIOB,  pPacTBOPUMBIMU U HEPACTBOPUMBIMU
OCHOBaHMSIMH, COJISIMH; TIOJTY4YeHHE HEpPaCTBOPUMBIX OCHOBaHUM;
BBITECHEHHE OJHOIO Me€Tajla JpYrdM M3  pacTBOpa  COJIM;
uccienoBaHue amM@pOTEepHBIX CBOWMCTB TUAPOKCUIOB AIOMUHHUSA U

IIUHKA

13.7

PCHICHUC SKCICPUMCHTAJILHBIX 3a/1a4 10 TEMaM: «OCHOBHBIC KIIACCHI
HCOPraHNYCCKUX CO@HHHCHHﬁ)); ((BJ'IeKTPOJ'H/ITI/I‘IeCKaﬂ
JUCCOLM AU «Baxneime HeMeTamabl H HX COCOUHCHUA,

«Baxuelnme MeTalIbl U UX COSTUHEHUI

13.8

XUMHUYCCKUEC OKCIICPUMCHTHI, HIUTIOCTPpUPYIOIIUC MPU3HAKH
NPOTEKAHUSI PEaKIMii MOHHOTO OOMEHA; KaueCTBCHHBIC PEAKIMH Ha
NPUCYTCTBYIONIME B BOIHBIX PACTBOPAX HOHBI: XJIOPHUI-, OpPOMHUI-,
voaua-, cynedar-, d¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-HUOHBI, KATUOHBI AMMOHUA, MAarHus, KajJblusl, aJJFOMHUHUA,

xkenesa (2+) u xxenesa (3+), menu (2+), MUHKA

14

VYwmenue:

14.1

MPE/ICTaBIATh pPE3yJbTaThl dKCIepUMEeHTa B (opMe BBIBOJOB,
JI0Ka3aTeNbCTB, Ipa@UKOB M TaONMMIl M BBIIBIATH SMIUPUYECKUE

3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATL CBA3U MCXKIY pCalbHO Ha6J'IIOI[aeMI>IMI/I XHUMHUYCCKUMH

SABJICHUAMUA U MPOLCCCAMHU, NPOUCXOIAIINMHA B MAKPO- U MUKPOMHUDPCE,




OOBSACHITH MPUUYUHBI MHOTOOOpa3Hsl BEIICCTB




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 9K3AMEHE 110 XUMHH

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

HepBOHa‘IaJ'IBHBIe XHUMHWYCCKUEC ITOHATHA

1.1

Ywucteie BCIICCTBA U CMCCH. Crioco05b1 pasaciICHUs cMmeceit

1.2

ATOMBI M MOJICKYJIBI. Xumudeckue djieMeHTBH. CHMBOJBI  XUMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEUICCTBA.

1.3

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMUYECKHX 3JIeMEHTOB. CTeneHb

OKHUCJIICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTHOcUTEeNnLHAsA aTOMHas Macca.
OrtHocuTenbHas MOJICKYJIsIpHad mMacca. MaccoBas J0J1 XUMHYCCKOTI'0 2JICMCHTA

B COCAMHECHUU

1.5

KomnyectBo BemectBa. Moab. MonsipHas macca. MomsipHblid 00bEM Ta3o0B.

B3anmocBs3n KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CAUHUI] BCIICCTBA

1.6

OU3NYECKUE U XMMHUYECKHE SBJICHUA. XHUMHUYECKass peakuus U €€ MPU3HAKU.

3aKOH COXpaHEeHHsI MacChl BeIeCTB. XMMHUECKHUE YpaBHEHUS

HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH H HepI/IO,I[I/I‘IeCKaH CUCTEMAa XHMHUYCCKHX JJICMCHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuil 3akoH. [lepuoguueckas cucreMa XUMUYECKUX dnemMeHToB [ M.
MengaeneeBa. Ilepuoasl u rpynmnbl. @U3HYECKUM CMBICT TOPSIAKOBOIO HOMEpPA,

HOMCPOB IICpHUOoaa U I'PpYHIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aTOMHBIX snep. M3otonel. Dnekrponsl. CtpoeHue
ANEKTPOHHBIX 000J0YeK aToMOB TMepBbIX 20 XMMHYECKHUX DJIEMEHTOB

[Tepuonnueckont cucremsl [[.U. Menaeneesa
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3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX BJIEMEHTOB INEPBBIX TPEX
MEePUOMIOB, Kaius, Kaiuplug (paguyca aTOMOB, 3JEKTPOOTPHUIIATEIHLHOCTH,
METANIMYECKMX W HEMETAUIMUYECKUX CBOMCTB) W WX COEAMHEHUH B
COOTBETCTBUH C TIOJOKEHHEM »dJieMeHTOB B [lepumomuueckoir cucreme u

CTPOCHUEM HX AaTOMOB

CTpOGHI/IC BCIICCTBA

3.1

Xumudeckasgs cBsI3b.  KoBajeHTHas (HOHHpHaH n HCHOHHpHaﬂ) CBA3b.

DIEKTPOOTPUIIATETILHOCTh  XMMHYECKUX  2jieMeHTOB.  VoHHass  CBs3b.




MeTtamnudyeckas CBI3b

3.2

Tunel KpucTanaMuecKux pemérok (aromMHas, WOHHAsA, MeTaJuIndecKas),
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH U BHJIA

XUMHUYECKOH CBSI3U

Baxwueiimme mnpeacTaBUTEM HEOPraHWYECKUX BemecTB. Hemeraimbel U ux

coequHEHM. MeTalibl U UX COSINHEHUS

4.1

Knaccudukanuss W HOMEHKIATypa HEOPraHMYECKHX COCIMHEHHUH: OKCHI0B
(coneobpazyromue: OCHOBHBIE, KHCIIOTHBIE, amoTepHbIE) u
HecosieoOpa3yonue; OCHOBaHMH (LIENOYM U HEPaCTBOPUMBIE OCHOBAHMS);
KHCJIOT  (KHCIIOPOACOAEp)KAIne M OECKUCIOPOJHBIE, OJHOOCHOBHBIE |

MHOT'OOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX)

4.2

duznyeckue M XUMHYECKHE CBOMCTBa MMPOCThIX  BCIICCTB-HCMCTAJIOB:

BOJIOPO/IA, XJIOpa, KUCIOPOJa, Cepbl, a30ta, hocdopa, yriepona, KpeMHUS

4.3

dusnueckue U XUMHUYECKHE CBOMCTBA MMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHUA,
HaTpu:A, Kajlusd, Marovusgd W KaJblHsdA, aJIFOMHUHHA, KCEJIC3A4. SHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PsA HAPSKECHUN METAJLIOB

4.4

du3nueckrue U XMMHYSCKHE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HCMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPO/Ia, AMMHAKA

4.5

dusznueckrue W XMMHYECKHE CBOWCTBA OKCHUAOB HemeTaiuioB: cepwl (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yraepona(ll, IV), kpemuaus(IV). ITonyueHue

OKCHUJ0B HEMETAIJIOB

4.6

XuMudeckne CBOMCTBa OKCHaOB: MmetaiwioB [A—IIIA rpynm, muaka, meau(Ill) u

xene3a(ll, I1I). [Tonyyenne okCUAOB METAILIIOB

4.7

XUMUYECKHE CBONCTBAa OCHOBAHMN M aM(OTEPHBIX TUIPOKCHUIOB (Ha MpUMeEpe
TUIPOKCUIOB  AJIOMUHMS, Kene3a, IuHKa). Ilomyuenume ocHoBaHuil U

aM(OTEPHBIX THAPOKCUIIOB

4.8

OOue XMMUYECKHe CBOMCTBA KHCJIOT: XJIOPOBOJOPOJTHOM, CEPOBOJIOPOIHOMH,
CEpPHHUCTOM, CEepHOM, a30THOW, (ochOopHOM, KpEeMHHEBOM, yrojbHOH. OcoObie
XMMHUYECKHE CBONCTBA KOHIIGHTPUPOBAHHOW CEPHOM M a30THOW KHUCIOT.

[Tonyuenue kucior

4.9

OO6mme XxuMHUYECKHe CBOMCTBA cpeiHux cotie. [lomyuenue coneit

4.10

[Monydenue, coOupaHue, pacloO3HABaHHWE BOAOPOJA, KHUCIOPOAa, aMMHaKa,

YTJICKHUCIIOTO I'a3a B J'Ia60paTOpI/II/I

4.11

[Tonyyenne aMMuaka, cepHOW M a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. OO1ue




CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB

4.12

I'enernueckas cBA3b MECXKIY KiiaCCaMU HEOPraHUYCCKUX COCI[I/IHCHI/Iﬁ

XuMmudeckue pPeaKInuu

5.1

Knaccudukaiuss XAMHUUECKUX PEaKLUi 10 pa3IMYHbIM MPU3HAKAM: [0 YHCIY U
COCTaBy Y4YacTBYIONIMX B PEAKIMU BEMIECTB, MO TEIUIOBOMY 3(dexTy, 1o

HM3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUUECKHX YJIEMECHTOB

5.2

TennoBoii a3 hekT XUMUYECKON peakIi, TEPMOXUMUYECKHE YpaBHEHHs. JK30-

U DHAOTEPMUYECKHE peaklny. TepMOXUMUUECKUE YPABHEHUS

53

OKHCIIUTEIBbHOBOCCTAHOBUTEIBLHEIE pcaKknuu. OKHUCIIUTEIM U BOCCTAHOBUTEIH.
[Ipomecchl  OKHCIEHHST W BOCCTAaHOBJICHHS.  OJEKTPOHHBIM  OayiaHc

OKHCIHUTEIILHOBOCCTAHOBUTEIIHHOM pcakuuu

54

Teopus smekTpoauTHUECKON qucconuanui. KatuoHbl, aHHOHBL. DJIEKTPOJIUTHI U

HEDJICKTPOJINTEI. CuibHbIE U cla0bIe SJICKTPOJIUTEI. CreneHb JUucconmranum

5.5

Peakiiun woHHOTO OOMEHA. YCJIOBHS NMPOTEKAaHUS PEAKIMA HMOHHOTO OOMEHa,

IIOJIHBIE U COKPAILEHHBIC HOHHBIC YPABHEHUS PEaKLIUU

XHUMHS U OKpYyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeJOBEKa. be3omacHoe
UCIOJb30BAaHUE BELIECTB M XUMMUYECKHX peakluil B j1aboparopuu U OBITY.

HepBaH nmomMouib Mpu XUMHYICCKUX 0XKOrax U OTpaBJICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpY’Kawlled cpeapl  (KUCIOTHBIE  JIOXKJH,
3arpsi3HEHUE IOYBbI, BO3[yXa U BOJOEMOB), CIIOCOOBI €ro MpPelOoTBPALICHUS
[IpenenvHas nmomyctumasi koHmeHtparus BemectB (IIJIK). Pomp xumuu B
pelIeHUU HKOJOTHYECKUX TpolsieM. YCWiIeHHe NapHUKOBOTO dddekTa,

paspymieHue 030HOBOI'O CJIOA

6.3

[Ipumenenue cepsol, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COCIUHEHHH B
OBITYy, MEIWIIMHE, MPOMBIIIICHHOCTH W CEILCKOM Xxo3siicTBe. [IprMmeneHue
META/UIOB M CIUIaBOB (CTajb, YYTyH, IIOpATIOMHHHH, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH MX COeAHEeHMA. [IoHATHE 0 KOPPO3UU METAJIOB, OCHOBHBIC

CHOCOOBI 3aIUTHI UX OT KOPPO3UU

6.4

[IpupomHble WCTOYHWKH YTJIEBOJOPOJOB (Yyrojb, MPUPOIHBIN Ta3, HE(TH),

MPOIYKTHI UX MepepadboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHavyanbHbIE TOHSATHA OO0 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHHSIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIEH, 3TaHOJI, TIIMLEPUH, YKCYCHAs KUCIIOTa).

ITonsTHE 0 OMOJOrMUECKH BaXKHBIX BCIICCTBAX: KHPAX, 6CJ'IK8.X, YIJICBOAAX — UM UX




POJIA B JKU3HU YCIIOBCKA

7 Pacuérsr:
7.1 o ¢popMysIaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOM) JT0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM ypaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPHUAJIbBI JIA1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



