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HOACHUTEJBHAA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeILHOM MPOTpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMs, IIPEACTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QenepanbHOM paboueld MPOrpaMMbI
BOCITUTAHUS U ¢ YUYETOM KOHIIEIIINN MPENOAaBaHus y9eOHOTO MpeaMeTa « XUMUSD)
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoii denepanuu.

[Iporpamma mo xuMuM naéT MPEACTABICHUE O MEJAX, OOIIeH cTpaTeruu
OoOy4eHMs, BOCIHTAHHMS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, yCTaHAaBIUBaeT  00s3aTeIbHOE  MPEAMETHOE coJiepKaHue,
MpeayCMaTpUBaeT pACIpECICHHe ero Mo KiIaccaM W CTPYKTYPUPOBAHHE TI0
paszzenaM W TeMaM MPOTPAMMBI IO XHUMHH, OTPENCISICT KOJUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEePUCTUKHU COJIep KaHMs, PEKOMEHTyEMYIO
MOCJICIOBATEIPHOCTh ~ M3YYEHUS XHMHH C yY4E€TOM  MEKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKA Y4eOHOro TIpolecca, BO3PACTHBIX
OCOOCHHOCTEW O00ydYaromuxcsi, ONpeaeNsseT BO3MOXKHOCTH TpeaAMeTa  JUis
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa30oBaHUs, a TaKKe TpeOOBaHUH K
pe3ynbTaTaM oOy4eHHS XMMHUHU Ha YPOBHE IIEJICH U3yYCHHsI TIPEIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEILHOCTH OOYYaromerocs MO OCBOCHHUIO
y4eOHOTO Co/IepKaHUsI.

3HaHUE XHMHH CIIYXKHUT OCHOBOW JUIsi (OPMHPOBAHUS MHPOBO33PCHHSI
00y4Jaromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IWHCTBE MHPA, BAKHYIO
poiib WrpatoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOTPEBPAIIECHUIX
PHEPTrUd M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O IMYTAX PEIICHHS TIO0ATbHBIX
po0JIeM YCTOMYMBOTO PA3BUTHUS YEIIOBEYSCTBA — CHIPHEBOHM, JYHEPTreTHUYECKOMU,
MTUIIEBOM ¥ SKOJIOTHYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHCHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peayiM3allid  BO3MOXKHOCTEH  JIIi  CaMOpa3BUTHS U
(bopMHpPOBaHUS KYJIbTYPBI JIMYHOCTH, €€ 0011IeH 1 (QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHME MBIIUICHHS U TBOPUYECKHX CIHOCOOHOCTEM
OOy4JarommXcs, HABBIKOB WX CaMOCTOSITCIIbHOW Yy4eOHOW  JIeATeIhHOCTH,
HKCIIEPUMEHTATIBHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KakK B
MOBCEHEBHOM JKM3HU, TaK U B IPO(PECCHOHATBLHOM NEeITeIbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJIbIBAET OCHOBBI
[IEJIOCTHOTO B3TJIsA/Ia HA €MHCTBO MPUPOJIBI U YEIIOBEKA, SBJISICTCSI OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUY E€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YYAIOIINXCS;



criocoOCTBYeT (OPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSM, K [IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHUYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBiieHHs B OOyYEHMHM XMMHUU OOECHEeUMBAIOTCA CIEHUPUKON
colepkaHusl ~ y4eOHOro  MpeameTa, KOTOpbIM  SBIAETCA  MENarOorMYecKH
aJIalTUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKH XMMHH Ha OMpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMsI OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOIIUMUCS CUCTEMBbl MEPBOHAYAIBHBIX IMOHATHUN XHMHH, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTHENBbHBIX 3HAYUMBIX IIOHSITHI
OPraHUYECKON XMMUHU.

CrpykTypa coaepaHus MporpaMMbl MO XMMHUU C(POpMUPOBAHA HA OCHOBE
CUCTEMHOr0o noaxonaa K €€ m3ydeHuro. CopepraHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHATHI O XUMHYECKOMN
peakuuu. OOe 53TU CHUCTEMBbl CTPYKTYpPHO OPraHU30BaHbl MO MPUHLIHUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX MPEACTABICHHM
Pa3HOI0 YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHeneeBa Kak OCHOBHOT'O 3aKOHA XMMUHU;

— YUY€HHUA O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TpeACTaBleHUN 00 AIIEKTPOIUTUYECKONW JAHUCCOIMAllMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHMUS PAcCMATPUBAIOTCS HAa OCHOBE OSMIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K JIPyroMy, BBITIOJNHSS (PYHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHS U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U IOJYYEHUS
M3Y4YaeMbIX BEILECTB.

OcBoeHue mporpaMMbl [0 XUMHUU  CIIOCOOCTBYET  (POPMHPOBAHUIO
MPEJICTABJICHNS O XUMMHAYECKON COCTABIISIOLICH HAYyYHOM KAPTUHBI MUPA B JIOTHKE
€€ CHUCTEeMHOW MNpPHUPOAIbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
METO/IaM TO3HaHUsl B Hayke. M3yueHue XuUMUU NPOUCXOAUT C MPHUBJICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyX aroluid MUpY,
«buomnorus. 57 kiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
JEATENbHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBON KYJBTYPBHI.
3amaya y4yeOHOTO MpeaMeTa COCTOMT B (DOPMHUPOBAHMM CHCTEMbl XHMHUYECKUX
3HAHUM — BaKHEHIINX (PaKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUH,
JIOCTYIHBIX O00OOIIEHH MHMPOBO33PEHUYECKOIO XapakTepa, s3blKka HayKd, B



OpUOOIIEHNH K HAay4YHbIM METOJaM I[IO3HAHUS MpPU HM3yYEHUU BELIECTB U
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHUU B YYEOHO-NO3HABATENBHON M y4eOHO-HCCIEI0BATEIbCKOM
JeATENbHOCTH, OCBOCHHMM NpaBWII Oe30MacHOro oOpalieHus ¢ BEIIECTBAaMHU B
MTOBCEHEBHOM KU3HMU.

[Ipn u3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HaYEHHE MPUOOPENH TaKKe 1IeJ1, KaK:

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

—  HampaBJICHHOCTh OOy4YeHMs] Ha CHCTEeMaTH4YecKoe MpHOOLIeHUE
oOy4Jarommxcs K CaMOCTOSATENbHOM MO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOoJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecreuyeHne yCaoBUM, CIOCOOCTBYIONTUX MPUOOPETEHHIO 00YUaOIITUMUCS
OMbITa Pa3HOOOPA3HON NEATETBbHOCTH, IMO3HAHHMS M CaMOINO3HAHUA, KIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHHBEPCAIBHOE 3HAYEHUE JUIS
Pa3JIMYHBIX BUJOB AEATEIbHOCTH;

— (opmupoBanue oOmeld (QPyHKIIMOHATIBHOM U  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATh U OLEHUBATH SIBJICHUS
OKPYKAIOLIEro MHPA, MCHOJIb3Ysl 3HAHUS W ONbBIT, NOJyYEHHBIE NPU H3YYECHHUU
XUMHUH, TPUMEHSTh HMX MpPH PElIeHUHu Npo0JeM B TOBCEAHEBHOM >KHU3HU H
TPYAOBOU IEATEIBHOCTH;

— (¢opMmHpoBaHHE Yy OOy4YaloIIMUXCAd TYMAaHHCTHYECKHX OTHOLUEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKHX 3HaHUW i1 BBIPAOOTKH 3KOJIOTUYECKU
1[eJ1eCO00pa3HOro TMOBEJEHUS B OBITY U TPYJOBOM JEATEIBHOCTH B UENISIX
COXPAHEHHUs CBOETO 3/10POBb U OKPYIKAIOLIEN IPUPOAHOMN CPEbI;

— pa3BUTHE MOTHBALUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS OOIIEYENOBEUYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduis U HANpPaBICHHOCTH JalbHEHUIIEro
oOy4eHus.

OOmee 4YMCIO YacoB, OTBEACHHBIX MJs HU3Y4YEHUS] XHMHH Ha YpPOBHE
OCHOBHOT'0 00111€T0 00pa3oBanus, cocTaniseT 136 gacoB: B 8 kitacce — 68 yacos (2
gaca B HeJlent0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).



COAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMuM B KU3HU 4YeJlOBEKa. XUMHS B CUCTEME HaykK.
Tena wm BemecrBa. PuU3MYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSIHHUE
BewecTB. [loHsiTHE O MeTOAax MO3HAaHMS B XUMHH. YHCTBIE BEUIECTBA U CMECH.
CriocoOnI pa3jeneHus: cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHTbl. CHUMBOJIBI XMUMHUYECKHX
aneMeHTOB. [IpocTbie U CoXHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckass ¢opmyna. BaleHTHOCT aTOMOB XHMHYECKHUX 3JIEMEHTOB.
3aKOH MOCTOSHCTBAa cocTaBa BewlecTB. OTHOcHUTENbHAas aToOMHas Macca.
OTHOcuUTENbHAS MOJIEKYJIsIpHAas Macca. MaccoBas 1015 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3anmMocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel 1o Qopmynam
XUMUYECKUX COCTMHEHUM.

DOU3UYECKUE U XUMHUYECKUE SIBJIICHUS. XUMUAUYECKasA PEAKIUA U €€ MPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYecKHe ypaBHeHus. Kmaccuduxamms
XMMHYECKUX peakluil (COeAMHEHUS, PA3JI0KEHHSI, 3aMEILLICHUS, 0OMEHa).

XumuuecKkuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ0i, mpaBuwiiaMu padoThl B JabopaTopuu U
npuéMaMu OOpalieHus ¢ J1abopaTOpHBIM 000PYJOBAaHUEM, W3YYCHHE U OMUCAHHE
bu3NYeCKuX CBOWCTB O0pa3lOB HEOPTaHWYECKHX BEIISCTB, HAOIIOACHUE
¢busnueckux (IJIaBJICHUE BOCKA, TasHUE JIbJIa, PAcCTHUPAaHHUE caxapa B CTYIIKE,
KUIIEHUE M KOHJEHCALMS BOJbI) U XUMHUYECKHX (FOPEHUE CBEYH, NMPOKAIWBAHHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MEJIa C KUCJIOTOM) ABJIEHUI, HAOII0IEHUE U
OMMCaHWE MPU3HAKOB IMPOTEKAHUS XUMUUYECKUX peaklMil (pas3iokeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapusi, pa3sioKeHUE TUIPOKCHUIA
meau (1) npu HarpeBanuu, B3auMoIecTBHE Xele3a ¢ pacTBopoM conu meau (1I),
U3Y4YEHUE CIOCOOOB PA3AEIICHHUs] CMECE: C NMOMOIIBI0 MarHurta, (GPUILTPOBAHUE,
BhITIAPUBAHUE, JUCTWUIAIMSA, XpoMaTorpadus, MPOBEJACHHE OYUCTKUA MMOBAPEHHOM
CONiM, HaONIOZEHWE W  ONUCAaHUE  PE3yJbTaTOB  TMPOBEJEHUSA  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MAacChl, CO3/IaHUE MOJEJEeH MOJEeKyl
(ILIapoCTepKHEBBIX).

BaxHellline npeacTaBuTeId HEOPraHMYeCKUX BellecTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — aimeMeHT U mpoctoe
BelecTBo. HaxoxneHue kuciaopoaa B mOpupojae, (U3MUECKHME W XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xuciopona. CrnocoOsbl



MOJIYYeHHUS] KUCTopoAa B Ja0OpaTopuud W TPOMBIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoe. O30H — aIoTponHas MOAU(PHUKALINS KUCIOPOIa.

TeroBoit 3(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 — »smemeHT M mpocroe BemiecTBO. Haxoxzaenue Bomopoaa B
npupoje, (GU3MYECKME M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nosyuyeHust. Kucnotsl u comnm.

MoumnsipHblii 00BEM Ta30B. Pacd€Thl M0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue cBoMcTBa BOAbL. Boma kak pactBoputenb. PacTBOpbL.
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBas nomns BemecTBa B pacTBOpe. XMMHUYECKUE CBOMCTBA BOABI. OCHOBaHMS.
Ponbe pacTBOpOB B mpuposie U B KU3HU 4YelIOBEKA. KpyroBopoT BOABI B MPUPO/IE.
3arps3HeHne NpUpoAHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus nHeopranndeckux coenuHenuit. Oxcuasl. Kiaccudukarus
OKCUJIOB:  coseoOpasyromue (OCHOBHBIE, KHUCJIOTHbIE, aM@oTepHble) U
HecosieoOpasyromue. HomeHkmatypa okcuaoB. Dusnueckue W XUMHYECKHE
CBOMCTBa OKCUIOB. [lonyueHne okcuaos.

OcHoBanusi. Knaccudukanuss oCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHui. PU3NYECKHE M XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknatypa kucinoT. Ousznueckue u
XUMHUYECKHE CBoicTBa KHUCIOT. Psan aktuBHoctun MetamioB H. H. bekerona.
IlonydeHnue KUCIIOT.

Conu. Homenkiarypa cosieil. @u3n4ecKkue U XUMUYECKUE CBOMCTBA COJIEH.
[Tosmyuenue couen.

I'eneTnueckas CBs3b MEXKy KJIaCCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEJICTICHUE COAEPKaHUs KUCIOPOAa B BO3AYyX€, MOJyYEHHUE,
coOupaHue, pacro3HaBaHWE M H3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOJACHHE
B3aUMOJICHMCTBUSA BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS U
MpeKpalleHus TopeHus (Mokapa), O3HAKOMJICHME C O0Opa3lnaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, IMOJy4YeHHE, COOMpaHHWE, pACMO3HABAHUE W H3yUYCHHE
CBOICTB BOJOpojAa (ropeHue), B3aumMojaecTue Bojopoaa ¢ okcuaoMm meau (I1)
(BO3MOKHO HCITIOJIb30BaHUE BHUJI€OMATEpUaioB), HaOIOAeHHE 00pa3I0B BEIECTB
KOJMYECTBOM 1 MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEH pPACTBOPEHHUSI BEILECTBC
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J0JIEll pacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOJIbI C METAJLIAMU
(HaTpueM ©  KajgbuueM) (BO3MOXHO  MCIOJb30BaHUE BUIECOMATEPUAIIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB Pa3IWYHBIX KIJIACCOB,
HaO0JII0ICHNEe U3MEHEHHUS OKPACKH MHJIMKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga menud (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIIOT C METajulaMH, PEAaKUWi HEUTpAIN3alWH, ITOJYYEHHE HEPAaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 MeTajula APYTMM M3 pacTBOpPA COJIH, PELICHHE
DKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaKHeWIne KIacChl HEOpPraHWYEeCKHUX
COCIMHEHUI.

Iepuoanuyecknii 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemenToB JI. WU. MenpgeneeBa. Ctpoenne aTomMoB. XHUMHYECKAsl CBA3b.
OxucanTeTIbHO-BOCCTAHOBUTEIbLHbIE PEAKIIMHU

[lepBble TOMBITKM KJACCU(DUKAMU XUMUYECKUX diemMeHToB. [loHsTHE O
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHBIE M ILIEJIOYHO3EMEIbHbIE METaJlIbl,
rajJoreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yoT aM(OTEpHbIE OKCHIbI
Y TUIPOKCUJIBI.

Ilepuonnueckuint 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIIEMEHTOB /.
N. MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
ITepuoanueckoit cucrembl xumuueckux sneMmeHToB . 1. Menneneesa. [lepuoabl
u rpynnsl. OuU3ndecKkuil CMBICI NOPSAKOBOIO HOMEpPA, HOMEPOB IIepUoOJa U
IPYIIIBI AJIEMEHTA.

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 paJNyca aTOMOB XHUMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUoAaMm.

3nauenue [lepuoaunueckoro 3axkoHa u [lepuoandeckoi CUCTEMbI XUMUYECKHUX
DJIEMEHTOB JUJIA pa3BUTUA Hayku W mpaktuku. J[. . MenpneneeB — y4€HbI U
IPaKIaHWH.

Xumuueckass cBs3b. KoBanmeHTHas (MOJspHass M HENOJSIPHAs) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. FIOHHAs CBS3b.

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

Xumuueckuit IKcnepumenm:

u3y4deHue oO0pa3loB BELIECTB METAVIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCUAA LMHKAa C pacTBOpPAMHM KHCIJIOT W IIEJIOYEH, NPOBEIAECHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropenue, peakiyu pa3ioKeHUs, COCTUHEHU).

Mestcnpeomemmnuie ceasu



Peanuzanuss MeXNpeIMETHBIX CBSI3ed IMPU U3YYEHUH XUMHUHM B 8 Kjacce
OCYUIIECTBJISIETCS. 4Yepe3 MCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-HAYYHbIX
MOHSTUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO [IMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TIOHSATHUS: HAY4YHBIM (DaKkT, rUmOTE3a, TEOpHs,
3aKOH, aHaliu3, CHUHTE3, KiaccuuUKalus, NEPUOJUYHOCTb, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHHE.

®dusuka: Marepusi, aroM, O3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
W30TOIBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUYECKUMN 3apsii, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (U3MUYECKUE BEIUYUHBI, €AUHUIIBI
M3MEpPEHUSs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuUHEpaIbl, TOPHBIE TOPOJIBI,
II0JIE3HBIE UCKONIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUMs

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

CrpoeHune BellecTBa: BHJIBI XMMHUYECKOW CBSI3U. THIBI KPUCTATIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaims 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K PA3JIMYHBIM KjaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYECKUX PeaKIuil M0 pa3IuyHbIM MpU3HAKaM (TI0 YHCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3(deKkTy, 1o
M3MEHEHHUIO CTETNeHEeH OKUCIEHUS XMMHUYECKHX JJIEMEHTOB, IO 00paTUMOCTH, IO
y4acTHUIO KaTajau3aTopa). DK30- U SHJOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH XuUMHUYecKoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusax. [[oHATHEe O TOMOTEHHBIX M T'€TePOreHHBIX
peakuusax. [lonarue o katanusze. [loHsaTHE O XMMHUUYECKOM paBHOBECUHU. DAKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUUYECKOW PEAKIMU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE  pEaKlUU,  DJIEKTPOHHBIM  OayiaHc
OKHUCJIMTEILHO-BOCCTAHOBUTEILHOU peaKuum. CocraBnenue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  MCIOJIB30BaHUEM  METOJA
9JIEKTPOHHOTI'O OajaHca.

Teopus 3JEKTPOTUTUUECKON TUCCOIUALINU. DIIEKTPOIUTHI U HEANEKTPOIIUTHI.
Kartnonsl, annoHsl. MeXaHW3M IUCCOLMAIMHN BEIIECTB C PA3JIUYHBIMU BHJIAMH
XxuMHuecKkoil cBs3u. Ctenens nuccounanuu. CuiabHbIE U cadble JIEKTPOIUTHI.

Peakuyy noHHOro oOMeHa. Y ciloBuUs MPOTEKaHMsI PeaKIMii HOHHOTO 0OMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHMs peakuuii. CBOKCTBa KHCIIOT,
OCHOBAHMM MW coOJeil B CBeTe MpPEACTaBICHUI 00 3IEKTPOIUTHYECKOU
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUIOB M HEMeTalioB (rpadura MW anmasza), CIOKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKklnH
OT BO3ACHMCTBUS pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOJAHOCTH
pPacTBOpPOB BEWIECTB, IMpoOLEcca AUCCOLMALMU KHUCIOT, IIEJIOYER U COJer
(BO3MOXXHO  HCIOJB30BAHME BHUJEO MAaTEPHANIOB), IPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKW  MPOTEKaHWs  peakuuid  HMOHHOTO  oOMeHa
(oOpa3oBaHue ocajka, BbIACIEHHWE Ta3a, oOpa3oBaHHE BOJbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pa3iioKEeHHs, COSUHEHUS), paClIO3HABAaHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAaKIMH HAa  HOHBI, pEIICHUE
DKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTayibl 1 MX COeIMHEHHUS

OOmiast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue u (pU3MUEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKHME CBOWCTBA Ha IpHUMeEpe  XJjopa
(B3aUMOJEHCTBUE C MeTaJJIJaMd, HEMeTaJlJlaMH, IleJo4yaMu). XJIOPOBOJIOPO.
ConsHas KucCa0Ta, XUMUYECKHE CBOMCTBA, IOJYYEHHE, NMpUMEHEHUE. JlencTBue
XJIOpa M XJOPOBOJOPOJA Ha OPraHM3M 4eJIoBeKa. BaxHeilune XJIopuabl U UX
HaXO0XKJEHUE B IPUPOJE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEepHbIE CTeNeHU OKHucieHHs. CTpoeHue W (PU3HUYECKHE CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOIa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOPOJ, CTPOCHHE, (PU3UUECKHE U
XUMUYECKUE cBOMCTBA. OKCHIBI CEphl KAaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
CepHast kuciora, (uU3MYECKUE W XUMHUYECKHME CBOMCTBa (00IIME Kak
IOpeJCTaBUTeNd Kiacca KHCIOT M crnenuduueckue). XUMHUECKHE peakluHu,
JeKaliue B OCHOBE IPOMBIIUIEHHOTO croco0a MOJyYeHUsT CEPHOW KHCIIOTHI.
[Ipumenenue cepHor KUcnoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS pEeaKLrs Ha



cynb(ar-uon. Haxoxnenue cepbl M €€ COCIMHEHHMA B MpUpoje. XUMHYECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl COCIMHEHUSAMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAIlCHHUS.

OOmmas xapakTepucTuka 3jJeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHCIEHHUA. A30T, paclpOCTPaHEHHWE B IPUPOJE,
busnyeckue U XuMHIecKre cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
(bu3nYecKrue 1 XMMUYECKHUEe CBOMCTBA, MOJyuyeHue U npuMenenue. Coiu aMMOHUS,
X (QU3NYECKHE U XUMUYECKUE CBOMCTBA, IpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMS. A30THasi KHUCIOTa, €€ MOJy4yeHHe, (PU3NYECKUE U XUMUYECKHUE
cBoiicTBa (0OIlME Kak TMpeACTaBUTENS Kiacca KHCIOT W cleuu(uueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA0OpeHnil. XuMHUYECKOE 3arps3HEHUE OKPYIKAOIIEH Cpelibl COEIMHEHUSIMU a30Ta
(KUCTIOTHBIE NOXKAHM, 3arpsi3HEHHE BO3ayXa, MOYBBI W BomoéMoB). docdop,
aloTponHeie Moaudukanuu Gochopa, U3MUECKHE U XHUMHYECKHUE CBOWCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue 1 XMMUYECKUEe CBOMCTBA,
nosryuenue. Mcnoap3oBanue GpocdaroB B KaUeCTBE MUHEPAIbHBIX YAOOPEHUM.

Oo6mas xapaktepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHUS.  YIJIepoA,  aUIOTPOITHBIE
MOAM(UKALMM, PACHPOCTPAaHEHHE B MpUponae, (U3MYECKUE U XHUMHUYECKHE
cBoicTtBa. Azncop6uusa. Kpyroopor yriepoaa B npupoje.OKCUIbl yriaepoja, ux
bu3nYeckue W XUMHUYECKHE CBOWMCTBA, JCHCTBME HA JKUBBIE OPTaHU3MBI,
MOJIy4YeHHE U MPUMEHEHHE. DKOJOTMYECKUE MPOOJIEMbl, CBSI3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a riao0aqbHOrO TOTEIVICHUS KIUMaTra, MMapHUKOBBIN
s dekt. YronbHas KUCIoTa U €€ COJIM, UX (PU3UUECKUE U XUMUUYECKUE CBOMCTRBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH U CEIIbCKOM
XO351CTBE.

[lepBoHavanbHbBIE MOHATUSA 00 OPraHUYECKUX BELIECTBAX KAK O COETMHEHMSIX
yriiepoaa (MeTaH, 3TaH, TUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCJIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTh),
NPOAYKThl WX mepepaboTku (OEH3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKN BAKHBIX BELIECTBAX: KUpax, OeJKax, yriaeBojgax — U ux
poJiIi B JKM3HM 4YeloBeKa. MarepualbHOE€ €IWHCTBO OpPraHUYECKHX U
HEOPTraHWYECKUX COEIMHEHUM.

KpeMHuuii, ero ¢usnueckue ¢ XHUMHYECKHE CBOICTBA, NOJYyYEHHE W
npuMenenue. CoenuHeHuss KpeMHusi B mpupoje. OOmue mnpeacTtaBieHus o0
okcusie kpemuus (IV) m kpemuueBoi kuciore. CUITUMKAThl, UX HCIOJIb30BAHHE B
ObITYy, B MIPOMBIIIUICHHOCTH. BakHeliline CcTpouTeNnbHbIE MaTepHallbl: KepaMuKa,



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

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MIPOBE/ICHNE KAYEeCTBEHHBIX PEAKIUN Ha XJIOPUI-MOHBI U HAOJIO/IEHNE TTPU3HAKOB
WX TPOTEKAHMs], OIBITHI, OTpaXkarlue (PU3NYEeCKUue U XUMUYECKHE CBOMCTBA
raJloreHOB M WX COEAUWHEHUM (BO3MOXKHO HCIMOJIb30BAHUE BHUIEOMATEPUAIIOB),
O3HAaKOMJIEHME ¢ oOpaslaMud XJOpHUAOB (TAJIOT€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  COeAUHEHUsSMU  (BO3MOXKHO  HCIOJB30BAHHE
BUJIEOMATEPUAIIOB), HAOIIIOIEHHE Mpolecca OOYyIIIMBaHUsI caxapa MoJl IeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, M3y4YEHHE XUMHUYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KHUCIIOTHI, MPOBEACHUE KaYECTBEHHON peaklUny Ha cyibQart-
WOH W HaOJIOJieHHE TpHu3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa U UX COECIAUHEHUH (BO3MOXKHO HCIOJIb30BAHHE
BHJIEOMATEpUAIIOB), oOpas3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJydeHuE,
coOupaHue, pacrno3HaBaHWE U H3YyYCHUE CBOWCTB amMMHaka, MPOBEJICHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U (ochaT-uoH M U3ydeHUE MPU3HAKOB
UX IPOTEKAHHUSI, B3AUMOICMCTBUE KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), H3yUYCHHE Moenen
KPUCTANIMYECKUX PpEIIETOK anMasza, rpadura, QyiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aACOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM W
YCTPOMCTBOM NPOTUBOras3a, MojyudeHue, coOMpaHue, paclio3HaBaHUE U U3YUYEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJCHUE KAaUeCTBEHHBIX peakIuii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE MPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMENH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHenme HeMeTallyIbl U UX COCUHEHHUSD).

MeTaJiibl 1 MX COeIMHEHU S

OO6mras XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
ux nosioxxkeHuss B Ilepumogmueckon cucreme xumuueckux snemeHToB J[. .
MenneneeBa u ctpoenust atoMoB. CtpoeHne MetamioB. Metainyeckas CBs3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKAass  pPEIIETKA.  ODJIEKTPOXMMHUYECKMU PO
HanpspkeHUi meTtaiioB. Ou3nyeckue U XMMUYECKUE CBOMCTBa MeTauioB. O0miue
CrocOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WU METAJIOB, OCHOBHBIC
crocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTaidb, YYTyH, IIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIITICHHOCTH.

[Ilenouynbie MeTamibl: nonoxkenue B llepronuueckoil cucTeMe XUMUYECKHUX
sanemeHToB JI. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B IMPHUPOJE.
duznyeckre ¥ XUMHYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKCuabl U



TUAPOKCUABI HaTpusi W Kanus. [IprMeHeHHe IIEeTOYHBIX METANIOB U HX
COEIMHEHUH.

[IlemouHO3EMENBHBIE METAIBI MArHUM W KaJdblM: TOJOXEHUE B
Ilepnognyeckor cucreme xumudeckux anemMeHtoB . . Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJeHue B rpupoae. Pru3nyeckrne 1 XMMUYECKUE CBOMCTBA MArHUs
U Kanplusa. Baxselimue coenuHeHMs] KaibIUs (OKCHA, THAPOKCUI, COJIH).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUS!.

AuroMuHUN: ToN0keHue B [leproinueckon CUCTeME XUMHYECKHUX 3JIEMEHTOB
. N. MengaeneeBa, CTpoeHUE aroMma, HaxoxxAeHue B mpuponae. dusznyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOMCTBA OKCHUJIA U TUIIPOKCHUIA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuognueckoil cucreMe XUMAYECKUAX IEMEHTOB /.
N. MenneneeBa, CTpoeHHE aToMa, HaxoXJIeHWe B npupone. Dduszuueckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKcubl, rTuapokcu bl u conu xkenesa (II) u xenesa
(IIT), ux cocraB, CBOWCTBA U MOITYYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB W CIUIABOB, HMX (PU3NYECKUMH
CBOICTBAMH, M3yUYE€HHE  PE3YyJbTaTOB KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIBb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEHUCTBUS OKCHIA
KaJIbIIUSI W HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLIECCA TOPEHHUS KEJNE3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJIB30BAaHHWE  BHJIEOMATEpPUAIIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIIMi HAa MOHBI: MArHUS, KAJIbIUs, aIFOMUHUS, [IUHKA, XKee3a
(IT) u xeneza (I11), meau (II), HabmroAeHUE U OMKMCaHUE MPOIIECCOB OKPAIIMBAHUS
IJJAaMEHH MOHAaMU HATpUsl, Kalud M KalblUs (BO3MOXXHO MCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), HCCIIeJOBaHNE aM(DPOTEPHBIX CBOMCTB IMAPOKCHU/IA ATFOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3aj1a4 1o TeMe «Baxkneimue
METaJUIbl U KX COCTUHEHUS.

XuMHS M OKPYXKAKOLIASA cpea

BemecTtBa u maTepuanbl B IOBCEIHEBHOM >KM3HHM yesoBeka. besomnacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakiui B ObIiTy. [lepBas momornis npu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karolled cpeabl (MpeaenbHas T0myCcTUMast
KOHIIeHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B penieHun 3K0JI0rMYeCKUX
npooIeMm.

Xumuueckuii IKCnepumenm:

M3yueHHe oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIE
MaTepHuabl).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNnpeIMETHBIX CBsI3ed IMPU U3YYEHUH XUMUHM B 9 Kjacce
OCYUIIECTBJISIETCS. 4Yepe3 MCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK U TIOHATHUM, SIBJSIOIMIMXCS CUCTEMHBIMH JIJIsI OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYUYHBIM (DAaKT, THIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KJIacCUPUKaLUs, TMEePUOJAUYHOCTh, HAOII0EHNE,
AKCTIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHUE, MapHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPUAIIBI.

dusznkKa: Marepusi, aTroM, OJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, SJEKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJYNIPOBOJHUKH, JUAJEKTPUKHU, (POTOIJIEMEHT, BEIIECTBO, TEJO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, paCTBOP, PACTBOPUMOCTb, KPUCTATUTUYECKAsT
pemérka, CIjiaBbl, (PU3NYECKUE BEIUYHMHBI, CIUHUIIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTes, npixaHue, Owocdepa, dKOCUCTEMA, MUHEPAIbHbBIC
ya00peHusi, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, MTUTATEIbHbBIE BEIIECTRA.

['eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE HCKOIAeMble, TOIITUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pPE3yJIbTaThl OCBOECHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUralOTCsl B XOJi¢ OOyYEeHHMs] XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEJIBHOU IEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMHA POCCUMCKUMU
COLIMOKYJIbTYPHBIMM M JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH, IIPUHATHIMUA B
oOlIeCTBE MpaBUJIaMW U HOpPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMAIIU3AIMN O0yYarOIINXCA.

JIMYHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaroumIumxcs
PYKOBOJCTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LEHHOCTHBIX OpHWEHTAlUUHd U
pacuIMpeHue ONbITa AESITENLHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpMoTH4YEeCKOro BOCIIMTAHUSA:

LIEHHOCTHOI'O OTHOULIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4yHOMY HACIEIUI0, TMOHUMAaHHs 3HAYCHHUS XUMHUYECKOM HAyKH B KU3HHU
COBPEMEHHOIr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW HH(pOpMALUEH O
MEPENOBBIX JOCTUKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOILIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

OPEACTABICHUS O COLMAIbHBIX HOpPMax M MpaBWiIaX MEXINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOW,  TBOPYECKOM M JAPYTHX  BHJAX
JeSITeIbHOCTH, TOTOBHOCTUM K Pa3HOOOpPa3HOM COBMECTHOM JEATENBHOCTH IpPHU
BBITIOJITHEHUM Y4E€OHBIX, I103HABATEJIbHBIX 3aJ]]a4, BBIMOJIHEHUN XHUMHYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX MPOEKTOB, CTPEMIIEHUS K B3AMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOLECCE ITOW Y4yeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEJACHUE M INOCTYNKH CBOMX TOBAapUIIEH C IO3ULIHHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;

3)IEeHHOCTH HAYYHOI' 0 MO3HAHUS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XWMHYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKUM MU COCTaBISAIOLINE
OCHOBY JIJI1 IOHUMAaHUSl CYIIHOCTH HAy4YHOM KapTHUHBI MHpA, MpPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOIbI, B3aUMOCBSA3AX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IOJyYEHUE HOBBIX 3HAHUH I10
XUMHUHU, HEOOXOIUMBbIE Jisi OOBSACHEHHsS] HaOII0/IaeMbIX IPOIIECCOB M SIBJICHUM,
MO3HAaBaTEIbHON, MHGOPMAIMOHHOW M YUTATEIbCKOW KYJIbTYphl, B TOM YHUCJE
HAaBBIKOB CaMOCTOATENBbHOM pabdoThl C y4eOHBIMM TEKCTaMH, CIPABOYHOM



JUTEPATYPON, JIOCTYMHBIMA TEXHUUYECKHUMH CpEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TMO3HAHWIO, JOOO3HATEIbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, NPOEKTHOW U  HCCIEIOBATENIbCKOU
NeSATETPHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH W YPOBHS OOy4YEeHHS B
JTaJIbHEHIIIEM;

4)(popMupoBaHUS KYJAbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH JKWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHME IOCIEACTBUN H
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOs1, HAPKOTUKOB, KYpEHUs),
HEOOXOJMMOCTH COOJIFOJIEHUsI TpaBWil O€30MacHOCTH NpH  OOpalieHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHOM KU3HU,

5)Tpya0BOro BOCIIUTAHMSA:

MHTEpEC K MPaKTHUYECKOMY M3yUYeHHUIO Tpodeccuil U Tpyaa pa3auyHoro poja,
YBOKECHHUE K TPYyAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTU, B TOM YHCJIE Ha
OCHOBE NPUMEHEHMS NPEJAMETHBIX 3HAHUW IO XUMHU, OCO3HAHHBIM BBIOOP
WHJIMBUAYAJIbHOW TPAEKTOPUHU MPOJIOHKEHUsT 00pa30BaHUs ¢ YUETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHanbHOM IeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6)3K0,10rH4eCcKOro BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBAHMS, IOHUMAHKE LIEHHOCTH 3J0POBOr0 U
Oe3omacHOro o0Opas3a >KHM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
bu3znyecKoMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIOJCHMUS
npaBui 0€30MaCHOTO MOBEJEHUS ITPHU 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’KAIOIIECH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOM  KyJNbTYphl, OCO3HaHHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJIEM M IMyTed WX PEelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocrtaBe MeTanmpeAMETHBIX pe3yJIbTAaTOB BBIJACISAIOT 3HAYUMbBIC IS
dbopMupOBaHUSI MHUPOBO33PEHUS OOIIEHAYYHbIE TMOHATHUS (3aKOH, TEOopus,
MPUHITAT, TUTIOTE3a, (HaKT, CUCTEMa, TPOIIECC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHUHE MHpA, U YHUBEpCAIbHbIC yUueOHbIe NeicTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHUBHBIC, DPETYJISTHUBHBIE), KOTOpPBhIE 0OECIEeUrnBalOT (OPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBICHUIO YuyeOHOM
JIEeATEeIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIE 1eHCTBUS

Ba3oBble JJoruuyeckue JelicTBUA:

YMEHHSI HCIOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX MOHSITUN (BBIACIATH UX XapaKTEPHBIC
MPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C JPYTMMHU MHOHSITUSMH), UCIOIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OTJENBHBIX (PAKTOB U SIBIICHUMN, BRIOMpATh OCHOBAHUS U
KpUTEpUH ISl KIaCCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUYECKUX pEeaKIui,
YCTaHaBJIMBATh MPUUYUHHO-CIEICTBEHHBIE CBSI3U MEXAYy OOBEKTaMU H3YyUYEHUS,
CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHAYKTUBHbBIC, I€TyKTHUBHBIE, [0 aHAJIOTUN),
JIeJIaTh BBIBOJIBI M 3aKJIFOUYEHNS;

YMEHHE TMPUMEHSATh B TIpoIlecCe TMO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIE) MO, UCTIOIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIeMEHTa), XUMuYeckas (opmyla U ypaBHEHHE
XUMHUYECKON peaKIUuu — MPHU PEIICHUH y4eOHO-TI03HABATEIbHBIX 33/1ad, ¢ YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUM BBIABISAThL U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKH W3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIECTB U XUMUYECKUX PEAKIIHM,
BBISIBIISAITh ~ OOIIME  3aKOHOMEPHOCTH, MNPUYUHHO-CJIECICTBEHHBIC CBSI3M U
MPOTUBOPEYHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBble uccienoBarebckne JeCTBHS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMNPOCHI B Kauye€CTBE HWHCTPYMEHTA
MO3HAHUA, a TaKKe B KauyecTBE OCHOBBI i (DOPMUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OPraHU3AIMU M MPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOJIIogaTh 3a XOJOM MpoIlecca,
CaMOCTOATEIHLHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POPMYIHPOBaTH 000OIIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIETOBAHUS, COCTABIISITh OTYET
0 MpOJIeTTaHHOM padore.

Pabora c undopmanueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUJOB U (POPM Mpe/CTaBICHUS, MTOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsl ~ JIUTEpaTypa XUMHUUYECKOTO COJACpP)KAaHUS, CIPaBOYHBIC
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(MOPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3allpoChl MPU MOUCKE U OTOOpE
uH(MOpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMUMBIX [JISi BBITOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPHOOPETEHNE OMbITA B
o0lacTd MCHOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaZICHUE KYJbTYPOU aKTUBHOTO UCIIOJIB30BAaHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENFHO BHIOUPATH ONTUMANBHYIO (pOpMY TpeacTaBieHus HHQOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aladdl HECIOXHBIMH CXEMaMH, JuarpaMmMmamu,
apyrumu popmamu rpavku 1 ©X KOMOMHALUSAMY;

yMEHHE HCIOJb30BaTh M AaHAJIU3UpPOBAaTh B Ipolecce ydyeOHOHl u
MCCJIEI0BATENBCKON JEATENHbHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEeNIbCKOTO XO3iCTBa W TPAHCIOPTa HA COCTOSIHME OKPYKAIOIICH MPHUPOTHOM
Cpelbl.

KoMMyHnKaTHBHBIE YHHBepPcaIbHble YueOHbIe 1elCTBUS:

yMEHHUSl 3a/laBaTh BOMPOCHl (B XoJe Auanora W (WJIM) JHUCKYCCHM) TIO
CyHmIECTBY  OOCyXKmaemMol  Tembl, (QOpPMYIUPOBATH CBOU  TPEIJIOKCHHS
OTHOCHTEIFHO BBITIOITHEHUS MPEJIOKEHHOH 3a/1a4u;

YMEHHsSI ~ IPEICTaBIATh  MOJY4YEHHbIE  pe3yJbTaThl  [O3HABATEIbHOU
JESATEIbHOCTH B YCTHBIX UM THCbMEHHBIX TEKCTaX; JeNarh MPe3eHTalUIO
pe3yNbTAaTOB BBIMOJTHEHUS XUMHUYECKOTO JKCTIepUMEHTa (J1abopaTOpPHOTO OIBITA,
1ab0paTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHHsI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATENILHOM M MCCIIEIOBATEIbCKOM  JICSITENIbHOCTH  TPU  pElIeHUH
BO3HUKAIOIINX TPOOJIEM Ha OCHOBE Y4y€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3unuii (00cyXneHusi, OOMEeH MHEHHUSMH, «MO3TOBBIC HITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JIEUCTBUM, ONpEIeIeHHEe KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHON PaOOThI U IPYTHE).

PeryjsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicCTBHUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENU ACeSTeNbHOCTH, IUIAHUPOBATD,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEeIIbHOCTh, BBIOUpATh Hanbosee F(hPeKTUBHBIE CIIOCOOBI pPeIIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSTENILHO COCTAaBIATh WM KOPPEKTHPOBAThH
IIPEVIOKEHHBIA AJITOPUTM  JIEWCTBUWA TIPU BBINOJHEHWM 33JaHUA C YYETOM
MOJyYEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BELIECTBAX M PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON IEIH, YMEHHE
MCTIONb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPE/IaraeMbie B yCIOBUU 3aJaHHIA.

INMPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO 00s3aTENBHOTO
COJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepanbHOl padoueil mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIIMMHCS HAy4YHbIE 3HAHHS, YMEHHUS M CIIOCOOBI



JNeWCcTBUH, crmenuduuecKue g TPEJAMETHOM 00JacTH «XHUMHS», BHJIBI
JEATEIbHOCTH 1O  MOJYYEHHID HOBOIO  3HAHUS, €ro HWHTEepHpeTaluu,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHsIX.

K xoHiy 00ydenus B 8 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX MOHSATHN: aTOM, MOJIEKYJa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0XHOE BEIIECTBO, CMECH
(oHOpOIHAS M HEOAHOPOAHAS), BAJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaxius, KiacCUu(PUKalus peakiuil: peakiuu
COCIMHEHUS, PEaKIMU Pa3N0KEHUs, PEAKIUU 3aMENICHUs, pPEeaKIuu
oOMeHa, 3K30- U SHIOTEPMUUYECKHUE PEaKIIUU, TETUIOBOM (P(HEKT peakiinu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHasi OpOuTalb, PaJAUYC
aTOMa, XMMHYECKasi CBSI3b, MOJIAPHAS W HEMOJSPHAS KOBAJIEHTHAS CBS3b,
HMOHHAs CBS3b, MOH, KATHOH, aHWOH, PACTBOpP, MAacCOBas JI0Jsl BEIECTBA
(mporeHTHAs! KOHIIEHTpAIs) B pacTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKUX MOHSATUM U
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUIH;

e HCIMOJBb30BaTh XHWMHUYECKYI) CHUMBOJHMKY JUIsI COCTaBJCHHS (HOpPMYyT
BEILECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHMSX,
CTENEHb  OKUCIECHMS  BJEMEHTOB B  OWHApHBIX  COEIUHECHUSX,
MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHUW IO
dbopmynam, BHJ XUMHUYECKOM CBsi3M (KOBaJ€HTHasT M HOHHAas) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch llepuognueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh IMOHMMAHHE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJ0KeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrajipo;

e ONHUCHIBATh W XapakTepus3oBaTh TaOMUM4HYO Qopmy Illepuogndeckoit
CUCTEMBbl XMMHMYECKHUX DJJIEMEHTOB: pa3iu4aTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», Mansie u
OOJIbIlINE TEPUObl, COOTHOCUTH OOO3HAUEHMS, KOTOPHIE HUMEIOTCA B
tabmune «llepmomnueckas cucTtemMa XuUMHYecKux »daeMmentoB [l M.
MeHneneeBa» C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOECHHUSI aTOMOB



XUMUYECKUX AJIEMEHTOB (COCTaB U 3apsj s1pa, OOIIee YHCIIO JIEKTPOHOB
U pacrpeesieHle UX MO0 SJIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHWUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy Y4YacTBYIOUIUX B PEaKIUU
BEII[ECTB, M0 TEIUIOBOMY (P deKTy);

XapaKkTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IMUHBIX KJIACCOB, MOJATBEPIKIAsl OMUCAHUE TIPUMEpPaAMU MOJICKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

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

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO  MacChl
BEII[ECTB, MAaCCOBYIO JIOJNIO XHUMHUYECKOTO »JJeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU peaKInu;

MPUMEHSITh OCHOBHBIC OIEpPallUi MBICIUTEIBHON AESTEILHOCTH — aHAIINU3
U CHHTE3, CpaBHEHHE, 000O0IIEHHEe, CHCTeMaTH3aIuio, KIacCHU(HKAIHIO,
BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX CBSA3EH — i M3Y4YEHUS CBOWCTB
BEIIECTB U XUMHUYECKHX PEaKIHUM, eCTeCTBEHHO-HAyUYHbIE METOJbI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJICIUPOBAHUE, HKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

ClIeIoBaTh  NpaBWJIaM  TMOJIb30BAaHUS  XMMHYECKOM  TMOCYoN U
7a00paTOpHBIM  O0OpYJIOBAaHMEM, a TaKXKe IpaBWIaM OOpaIlleHUs ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSMU 10 BBINOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO0 TMOJIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeIeCcTB (BOJOpPOAA U KHUCIOPOJa), TMPUTOTOBIECHUIO
PacTBOPOB C OMNPEAECIEHHON MACCOBOM IOJIEW paCTBOPEHHOTO BEILECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XMUMHUYECKHE  HKCHEPUMEHTHI MO
pacrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(mrakmyc, dheHondTaenH, METUIOPAHK U IPYTHe).

K koHIy 00ydeHus B 9 kj1acce npeIMeTHbBIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

PacCKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHUX IOHATHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AHWOH, IIPOCTOE BEIIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBs3b, TEIIOBON 3(PexT
peakuuu, MOJb,  MOJISIpHBIM ~ 00BEM,  pPacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBL, SJIEKTPOJIMTHYECKAST JUCCOLMALNS, PEaKUUH HOHHOIO
oOMeHa, Karaau3arop, XHMHUYECKOE paBHOBECHUE, OOpaTUMble U



HEOOpaTUMbIE PEaKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKITNH,
OKWCIIUTENIb,  BOCCTAHOBUTENb, OKUCJIEHHE H  BOCCTAaHOBJICHUE,
ajutoTponusi, aMm(GpOTEPHOCTh, XMUMHUUYECKasi CBSI3b (KOBaJICHTHAsl, UOHHAas,
METAJJIMYECKasi), KpUCTAUIMYECKAass pEHIETKa, KOPPO3Usl METaJUIOB,
CIUIaBbl, CKOPOCTh XHMHWYECKOM PpEaKUHUH, NPEAEIbHO JIOMyCTUMAs
koHueHtpanus [IJIK BemiecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XHMHUYECKHX TMOHATHUH U
MIPUMEHATH T MOHITUSA MPHU OMMCAHUU BEIIECTB M UX NPEBPAILICHUN;
UCIIOJIb30BAaTh XUMUYECKYI0O CHMBOJIMKY JUJII COCTaBlIeHUS (HOpMYyI
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKIINIA;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCIECHUSI XUMHUYECKUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMJIECKHOCTh BEIIECTB K
OTpEeNeNEHHOMY KJIacCy COEOUWHEHUW 1o ¢opMmyrnaMm, BHUI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, HOHHAs, METANIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAMHEHHM, TUN KPUCTATUTMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akonHa [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIHUCHIBATh M XapaKTEPU30BAThH
Tabnuunyto Gopmy Ilepuoandeckoil CUCTEMbl XUMHUUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «TJaBHasg mnoarpynma (A-Tpynma)y U «mobodHas
noarpynna (b-rpymnma)», manele u OoOJbIIME MEPUOMBI, COOTHOCHUTD
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKONW Taliuie, ¢
YUCIIOBBIMM  XApPAaKTEPUCTHKAMU  CTPOCHHS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB W 3apsj fAlpa, OOIllee YUCIO DJIEKTPOHOB U
pacmpeneieHue WX 10 DJEKTPOHHBIM CJIOSIM), OOBACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAUHEHUMU B
npeenax MaJIbIX MEPUOJIOB U TIIABHBIX MOATPYIII C YYETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOUIUX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO U3MEHEHUIO CTEMEHEW OKHUCICHUS
XUMHYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOHME M CcHelUPUYECKUEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IMOJATBEPXKAAss OINHUCAHUE
MpUMEPAMHA MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIN;

COCTaBJSITb YPAaBHEHUS DJIEKTPOJIUTUYECKOW JTUCCOLUMALMU  KHCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEXK/Ty BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIMTEIIBHO-BOCCTAHOBUTEIBHBIX — PEaKITUi
MOCPEACTBOM COCTaBIIEHHS 3JEKTPOHHOTO OanaHca STUX PEaKIIHii;
MPOTHO3WPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHHS XUMHUYECKUX IMPEBpAIlCHU B Ppa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJSPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHMHUYECKOTO »JJjeMeHTa 1o Qopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOW PEaKIINU;

coON0JaTh  MpaBWja  MOJB30BAHUSA  XMMHUYECKOW  MMOCYyIOM U
nabopaTopHbIM  00OpYyIOBaHHMEM, a TakKKe TmpaBwiIa OOpareHus: ¢
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TMOJIYYEHHUI0O WU COOMPAHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIUH, TMOATBEPKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
pPa3IUYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUI-, OPOMU/I-,
noaua-, kapOonat-, ¢ocdar-, cuiIukar-, Ccyibdar-, THAPOKCUI-HUOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPTAHUUECKHUX BEIECTB;

MPUMEHSTH OCHOBHBIEC OIEPAIMU MBICIUTEILHON JESTENbHOCTA — aHAJIU3
U CHHTE3, CpaBHEHUE, OO0OOIIEeHUe, CHUCTEeMaTU3aINI0, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — 11 M3YYCHHS CBOMCTB BEIIECTB U
XUMUYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METOJbl TIO3HAHUS —
HaOJII0ICHUE, M3MEpPEHUE, MOJCIMPOBAHUE, DKCIIEPUMEHT (peasibHbId U
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBo 4acoB
Ne HanmeHoBaHMe pa3iesioB U DJIeKTPOHHBIE (HU(POBHIE)
KonTtpoibHble IIpakTH4eckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pasnen 1.1lepBoHavanbHble XUMHYECKHE OHATHSA
Xumus — BaXkHast 00J1aCcThb

L1 €CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJoBeKa

12 BemntecTtBa u xuMuueckue 15 | bubmuorexa [JOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2.BaxxHeiiine npeacTaBuTe M HEOPraHMYECKUX BelleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka IIOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
9 Bonopoa. I[Tonstue o kuciorax 2 1 but6mmoreka [{OK

' H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [lonsitue 06 5 | | bubmuoreka [JOK

) OCHOBAaHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcCHI 1 | 1 bubmuoreka [JOK

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

Hroro no pazneny 30

Pasnen 3.1lepnoanyeckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoenne aToMOB.

Xumnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEILHbIE peaknuun



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

[lepuoanueckuii 3aK0H U
[lepuoanueckas cucrema

bu6mmoreka [IOK

3.1 7
XUMHYECKHX dj1eMeHToB JI. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToma
XUMHYECKAA CBA3b. Bu6 10K
HOJIMoTEKA
2 -
3 OxncimTensHo 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBHUTEJIbHBIC PEAKIIUN
bub6mmorexa [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

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
HauMeHoBaHHe pa3iejioB U TeEM (uudpoBbie)
Ne i/m P KonTpoabHbI IIpakTH4eckue op
NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI
pecypchl
Pa3nen 1.BemecTBo U XUMHYECKHE PeaKIIUA
L1 [ToBTOpEeHue u yroyOnenue 3HaHUN 5 1 bub6numorexa [IOK
' OCHOBHBIX Pa3/IeoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIEeKTPOUTHYECKAs TUCCOLUAIIHSL. 2 | | bubnmorexa [JOK
' XVMUYECKUE PEAaKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2.Hemera/ibl M MX cOeIMHEHUS
21 OOw1ast xapaKTepUCTHKa XUMUYECKHX 4 1 bub6numorexa LIOK
' aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKIX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 Bubmmorexa [JOK
’ PyTIHL- -€p https://m.edsoo.ru/7f41a636
COEIMHEHMUS
OO61mas xapakTepucTUKa XUMHUYECKIX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 brbmorexa [IOK
) PYTHTBL ’ p https://m.edsoo.ru/7f41a636
COEIMHEHMS
OO6mras XxapakTepruCTUKa XUMHUECKUX
2.4 aneMeHToB [VA NIbl. YTIEpoa u 8 1 2 bubmorexa [JOK
' ) TPYIHEL S TIIEpOlL htps://m.edsoo.ru/7f41a636
KPEMHUH U UX COECIMHEHUS



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 pazgeny 25
Pa3zgen 3.MeTaJJILI M UX COeTUHEHUS
bub6mnoreka [IOK
3.1 06 7| 4
HIHE CBOMCTRA METAILTIOB https://m.edsoo.ru/7f41a636
bubmnoreka LJOK
3.2 Baxueiinue Meta coe € 16
PRHCHIIHC METAJUIBE X FUHCHHA https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pazgen 4. Xumus U oOKpyKaomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B XKU3HU YeJIOBEKA 3 Brbmrorexa OK
' HI p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
bub OK
PesepBHOE Bpems 3 nommorea I

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



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




INIOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoka Kontpoabubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl

| [Tpenmer xumuu. Ponp XuMun B XKU3HU 1 bu6nuoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTue 0 MeTOIaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuia

3 paboTel B 1a00paTOpU U MPUEMBI i bubnmnoreka [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

4 YucTele BemecTBa 1 cMecH. CIocoObI 1 bubnuoreka [JOK
paszeneHus cMmecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas pabota Ne 2

5 «Pasnenenue cmeceli (Ha mpuMepe 1 bubmorexa [OK

A . p P https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOU COJIM )»
bu6mmoreka [IOK
6 A 1
TOMBLH MOJICKYIbI https://m.edsoo.ru/ff0d2a6¢

7 XHUMHUYECKHUE IIEMEHTBI. 3HAKU | bubmmotexa [JOK
(CMMBOJIBI) XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble U ClOXKHBIE BElIECTBA 1 bu6mmorexa [IOK

P m https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 bubmmorexa LIOK

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
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3aKoH IMOCTOSIHCTBA COCTaBa BEIIIECTB.

bu6mmoreka [IOK

10 X eckas o a. BanenTtHoc
HMHECKAT QOpMY! HTHOCTD https:/m.edsoo.ru/fl0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
1 OTHOCHTENbHAS aTOMHAs Macca. bubmuoreka [JOK
OTtHocuTenbHasE 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 [JOK
MounspHas macca https://m.edsoo.ru/ff0d5230
14 PuU3NYECKUE U XUMUYECKUE SBJICHUS. bubmuotexa [JOK
XumMmuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycnoBusl MPOTEKaHUs bubnuorexa [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnmoreka [JOK
XHUMHUYECKUE YPABHEHMS https://m.edsoo.ru/ff0d3b88
Brruucnenus konuuecTa, Macchl
17 BEILIECTBA 110 YPABHEHUSIM XUMHUYECKUX bubmmorexa [JOK
n . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XuMHIECKUX peakiui
18 (coenuHeHus, pa3noKeHHs bubmmorexa [JOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHsI, 0OMEHA)
M. B. JIOMOHOCOB — y4€HBIi-
19 sHIMKIoneAUCT. OO00IICHHE 1 bubmorexa [OK
1 JHCT. H;I https://m.edsoo.ru/ff0d40c4
cucTeMaTu3anus 3HaHUI
20 Kontponbnas pabota Nel mo teme bubnuorexa [JOK
«BemiecTBa U XUMHUYECKHUE PEAKIIUI) https://m.edsoo.ru/ff0d4290
71 Boznyx — cmech razos. Cocras bubnnorexa HOK

Bo3ayxa. Kuciopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d350c
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npoctoe BemecTBo. O30H

dusnyeckre U XUMHUYECKUE CBOMCTBA

Bbu6mmoreka [JOK

22
KHCII0POA (PEAKILHH OKHCIICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcumax
Crioco0bI 1oJTyueHus KHCI0poa B
23 1ab0paTopuu ¥ MPOMBIIUICHHOCTH bubmmorexa [JOK
paTop p ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kuciopoaa
TennoBoii 3¢ ekt XuMuIeckoit
24 peakLuH, IOHATHE O bubnuoreka IIOK
TEPMOXUMHUYECKOM yPaBHEHHH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKUX PEAKITUIX
TomnuBo (HedTh, yroiab U METaH).
25 3arps3HeHUE BO3lyXa, CIOCOOBI €ro bubmmorexa LIOK
p yxa, https://m.edsoo.ru/ff0d4c4a
PEIOTBPALIICHUS
[TpaxTrueckas padora Ne 3 o Teme
26 «[Tomyuyenue u cobupaHue KUCIOPoaa bubnmorexa [IOK
y . p poad, https://m.edsoo.ru/ff0d4ae2
W3YyYEHHE €TI0 CBOMCTB»
7 Bonopon — sneMeHT u npocroe bubnnorexa [JOK
BelecTBO. Haxoxxaenue B npupoze https://m.edsoo.ru/ff0d4dd0
)3 du3ndecKre 1 XMMUYECKHE CBOMCTBA bubmuoreka [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [JOK
2 IT
? OIPITHE O KUCIOTAX | COMAX https://m.edsoo.ru/ff0d50d2
30 Cnoco0bl Mosty4eHust BOJA0PO/Ia B bubnmorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padora Ne 4 o Teme
bu6nmoreka [JOK
31 «ITomyuenue u cobupanue BOIOpoO/Ia,

W3yYEHHUE Er0 CBOMCTB)

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



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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MoutsipHbIii 00BEM Ta30B. 3aKOH

bubmnoreka [HOK

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 BEILLECTBA WK 00BEMY
Beraucnenuns 00bEMOB ra3oB 10

34 ABHCHUIO PEAKIIMU HA OCHOBE 3aKOHa bubmmorexa [IOK
b .. peaith . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
DU3NUECKUE U XUMUYECKHE CBOMCTBA bubnuoreka [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 «IIpurotoBriieHre pacTBOPOB C bubmmoreka [JOK
onpeaeneHHON MacCOBOM J10IeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEMIECTBA»

39 Kontponbhas pabota Ne2 o teme bubnuorexa [IOK
«Kwucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcuppl: cocTaB, KiacCu(UKAIINS, bu6mmoreka [JOK

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

41 KHUCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmorexa HOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHMsI: COCTaB, KJ1accu(UKALINA, bubnuorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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13 [TomyuyeHnue u XUMHYECKUE 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 (cpeanue): HOMEHKIATypa,
46 CHOCOéLIIO o ‘{)eHI/IH XI/IMHquKI/Ie bubmmorexa [IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Tpaxtrueckas padota Ne 6. Pemenue
47 JKCIIEPUMEHTAIBHBIX 3aa4 I10 TEME bubmmotexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7¢c
COCOUHEHMIDY
43 I'eneTnueckas CBA3b MEXAY KJIaCCaMH bubnuorexa [JOK
HEOPraHWYECKUX COCIMHEHU https://m.edsoo.ru/00ad9a50
bu6mmoreka [{OK
49 O0o00mIeHNe U CHCTEMAaTH3alKs 3HAHUH
B I https://m.edsoo.ru/00ad9cb2
Kontponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIaCChl HCOPTAHUYECKUX bubnmorexa [TOK
. p https://m.edsoo.ru/00ad9ela
COeIUHEHHI
[TepBbie mOMBITKH KIacCUPUKAITTT
51 XHMHYECKHX d1eMeHTOB. [loHsaTHE O bubmmorexa LHOK
' https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aK0H U
52 Ileproamueckas cucteMa XUMHICCKUX buGnnorexa [IOK
pHOA https://m.edsoo.ru/00ada52¢
anemenToB /I. 1. Menaeneera
Bbu6mmoreka [JOK
53 Ilepuonsl, rpynimsl, HOATPYIIIbI 1

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

bubmnoreka [HOK

54
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CrtpoeHnue 3JIeKTPOHHBIX 000JI0UeK
55 aToMOB 3JieMeHTOB [leproanueckoi bubmmorexa [IOK
PHO https://m.edsoo.ru/00adabbe
cucremsl J[. 1. Menaeneena
XapakTepucTuka XUMHUECKOTO
56 3JIEMEHTA 0 €T0 MOJIOKECHHIO 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
PesepBHbIii 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 «Ctpoenue atoma. XUMHUECKasl CBA3bY» bubmorexa [OK
p . ’ https://m.edsoo.ru/00adb486
/ Beepoccuiickas mpoBepodHas paboTa
60 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnuoreka [JOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonHas xumuueckas CBsi3b bubmorexa HOK
https://m.edsoo.ru/00adac34
2 KoBasieHTHas nonsipHas XuMU4ecKas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HEMONsIpHAsT XUMUYECKast bubnmorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CteneHb OKUCTIECHUS bubmuoreka [{OK
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https://m.edsoo.ru/00adae28

65 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC | bu6mmoreka [{OK
peakuuu https://m.edsoo.ru/00adb076
bubmnoreka [IOK
1
66 OKHCIIUTENN U BOCCTAHOBUTEIHN hitps://m.cds0o.rw/00adb076
PesepsuEblil ypok. O000IIIEHNE U
67 CI/ICTIe)MaTI/ISZPI/IH 3HAaHHUH 110 TEME 1 bubmmorexa LHOK
I https://m.edsoo.ru/00ad9cb2
«Ctpoenue atoma. XUMHUYECKasl CBA3bY»
68 Pezepsuslii ypok. O600menue u | bubnuorexa LIOK
CUCTEMAaTU3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoJsmn4yecTBo 4acos DJIeKTPOHHbIE
N Jara o
° nudposbie
Tema ypoka Kourpoasbnbie | IlpakTuyeckue | H3YYEHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl
IIeproarueckuit 3aKoH.
| IIepuoaunueckas cucrema 1 bubnuoreka IIOK
XUMHYECKUX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU BuG 1IOK
. nonuoreka
2 CBOMCTB XMMUYECKUX HJIEMEHTOB 1
.. https://m.edsoo.ru/00adb6b6
MEPBbIX TPEX MEPUOOB
3 Knaccudukanus u HoMeHKIaTypa 1 bubmmotexa [JOK
HEOPTraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunper XumMHuaeckoi CBSI3U U THITBI | bubmnoreka [HOK
KPUCTAILNTHYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IloBTOpEHue u yrirydaeHue 3HaHUM 1 1
OCHOBHBIX Pa3fesIoB Kypca 8 Kiaccay
6 Krnaccudukanus XuMuaecKux 1 bu6mmoreka [JOK
pEaKUHUii MO Pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbceb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN Bu6 110K
nonuoreka
7 peakuuu. [IoHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PeaKLUsIX
[loHsATHE 0 XUMHYECKOM PaBHOBECHH. B LIOK
nonroreka
8 ®DakTOpBI, BAUSIOIINE HA CKOPOCTh 1

XUMHYECKOMN PCAKIMHU U ITOJIOKCHUC

https://m.edsoo.ru/00adc28¢



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adb59e

XUMHYECCKOI'0 paBHOBECUA

OKHCIUTEIIEHO-BOCCTAHOBUTEIIBHBIC

bu6mmoreka [JOK

9
peakuun https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIIUTUYECKON
10 nccoruanuu. CUiIbHEIE U ci1a0ble bubnnorexa [IOK
A T, https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 Hounurle ypaBHEHUS peaKIINi bubnnorexa [IOK
yp peaKtt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaAHUI B CBETE IIPEACTaBICHUN bubnnorexa [IOK
pu)l https://m.edsoo.ru/00add5d8
00 DJIEKTPOIUTUIECCKON AUCCOIUAIIIH
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIEHAN 00 bubmmorexa [IOK
pel . https://m.edsoo.ru/00add8b2
3JEKTPOJIUTUYECKON JUCCOLIAIITN
14 IlousTue o rmapoause cojei bubmmorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06001IeHe U CUCTEMATU3AIIHS bubmmorexa [IOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Perrenue dKCIIEpUMEHTAIBLHBIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3a1au»
Kontponbnas padora Ne2 mo teme
17 «DNEKTPOIUTHYECKAS] TUCCOIIUAIIUA bubmorexa LOK
p A HHatus. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO6m1as XxapakTepuCTHKa raJOTreHOB.
18 XHUMHYECKHE CBOMCTBA HA IIPUMEPE bubmmorexa LHOK
P p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. CossiHas KUCIIOTA, bu6mmoreka [JOK



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00adcade

XMMHUYECKHE CBOICTBA, MOJIy4YeHHE,
IpUMEHEHNE

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

[IpakTuueckas pabora Ne 2 o Teme

20 «ITonyueHnne COJISTHON KUCIIOTHI bubmmorexa [IOK
y N . ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOUCTBY
Brruucienust no ypaBHeHUSIM
21 XUMHYECKHUX PEaKIUU, €CIIM OQUH U3 bubnnorexa [IOK
p ’ https://m.eds0o.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO01mas xapakTepucTUKa SJIEMEHTOB bubnnorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmoTponHbie MOIU(GUKALIUN CEPHIL.
” Haxoxnenue cepsl U €€ coeTMHEHUI bu6mmoreka [IOK
B IIpupoJe. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBonopoi, CTpOEHHUE, bubnuorexa [JOK
(bu3mvecKre 1 XMMUYECKHEe CBONCTBA https://m.edsoo.ru/00ade802
Oxkcupl cepol. CepHasi KHCIIOTA,
25 (u3nyeckre 1 XUMHUYEeCKHe CBOWCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHUE
XHWMHUYECKUE PEAKIUH, JIEKAILUE B
OCHOBE IIPOMBIIIIEHHOT0 criocoba
26 MOJTyYEHUS CEPHOI KUCIIOTHI. bubnuorexa [IOK
XHUMHYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIIeH cpeabl COETUHEHUSIMU
cepbl
7 Brrancienne MaccoBoit 1071 BEIXOa bubmuoreka [JOK
IIPOJIyKTa PEaKLUH https://m.edsoo.ru/00adec8a
28 OO01as xapakTepuCcTUKa SJIEMEHTOB bubnnorexa [JOK
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VA-rpynmsl. A30T, pacnpocTpaHeHHe
B IIpUpo/ie, GU3HIECKUE 1
XUMHUYECKHUE CBOMCTBA

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

AMMHuax, ero puznyeckue u

29 XHMHYECKHUE CBOMCTBA, MOJIYUYCHUE U bubmorera [JOK
1Oy https://m.edso0.ru/00adf004
MIPUMCHCHUE
[IpaxTuyeckas padora Ne 3 o Teme
30 «ITonyuenne aMmMuaka, U3y4eHHE €Tro bubmorexa HOK
. y - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

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

32 nobOpennii. XUMHUYECKOE bubmmorexa [IOK
yROOP ) . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPY KaIoIIel cpebl
COCTMHCHHSIMU 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

34 KayeCcTBE MHUHEPAIbHBIX yA00pEHUH. bubnuorexa [JOK
3arpsi3HeHUE IPUPOTHON Cpelibl https://m.edsoo.ru/00adfc20
tdbocharamu
VYraepon, pacipocTpaHeHIE B

35 pu E e gmniecxie 1 XUMUYECKHE bubmmorexa [OK

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

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKHUE TIPOOIIEMBI,
CBsI3aHHBIE ¢ OKcHioM yriaeponaa (IV)

37 VYroJbHas KUCIIOTa U €€ COJIn bubmorexa [JOK
https://m.edsoo.ru/00aec006¢
[TpakTrueckas padorta Ne 4 o reme

18 "[Tomy4yeHue yriieKuciioro rasa. bubnuorexa [JOK
KauectBenHas peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
HOH"

[TepBoHayanbHBIC TOHATHS 00
39 OpTraHNYECKHX BEIIECTBaX KakK O bubmmorexa LHOK
p https://m.edsoo.ru/00ac054¢
COEMHEHUSX YIIepoaa
40 Kpemnuwnii 1 ero coeqnuenus bubmmorexa LHOK
p https://m.edsoo.ru/00ac080a
[IpakTuueckas padbora Ne 5. Pemenue

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

. bubmuoreka [JOK
42 «Baxxneimire HeMeTaJIbl U UX
https://m.edsoo.ru/00ae0el8
COCIUHCHHUS
OO01mas xapakTepucTHKa XUMUIECKUX
3JIEMEHTOB — METAaJIJIOB.

43 Merannudeckas CBSI3b U bu6nmoreka [JOK
METAJUTNYECKas] KPUCTAJIINUECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBa
METAaJLIOB

44 XHMHYECKHE CBOMCTBA METAJLIOB. bu6nmoreka [JOK

DNEKTPOXUMHUUECKUN Psift

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

OO61ue crnocoObl MOTyYeHUS
MeTaiutoB. CrutaBel. BeruuciieHust mo

45 aBHEHUSIM XUMUYECKUX PEAKIIUU bubmotera [IOK
M peaKiti, https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJACPIKUT
pUMecH
46 TlousTue o KOppo3uU METAIIIOB bubmorera [JOK
PP https://m.edsoo.ru/00ae1278
bu6mmorekxa [{OK
47 eJIo € MeTall
IHenoumpre MeTanb! https://m.edsoo.ru/00ae14b2
43 OKcubl M TUAPOKCUBI HATPUS U bubnuorexa [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [lemouHO3eMeTbHBIC METAIIITBI — bubmuoreka [JOK
KaJIbIIMHA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxneiiime coequHEHNS KaJIbIUI bubmotera [IOK
A 1 https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMAaTHU3aI1s
3HAHUU
JKécTKoCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [JOK
52
YCTpaHEHUS https://m.edsoo.ru/00ac1886
IIpakTuyeckas padora Ne 6 o Teme
53 "XEcTKkoCTh BOABI M METOMEI €8 bubmotera [JOK
\ a A https://m.edsoo.ru/00aclae8
YCTpaHEHUS
bu6mmoreka [JOK
54 A 7|
IHOMHHHH https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOICTBA OKCHA U bubnuorexa [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [JOK
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https://m.edsoo.ru/00ae1d86

OKcuapl, THAPOKCHUIBI U COJIU KeEJe3a

bubmnoreka [IOK

> (IT) m »xene3a (III) https://m.edsoo.ru/00ae35¢6
53 0606HVICHI/I€ U CUCTEMAaTU3alUs
3HaHUI
[Ipaktuyeckas pabora Ne 7. Pemenue
59 AKCIEPUMEHTAIIBHBIX 3a/a4 110 TEME bubnmnorexa [JOK
«Baxueiye MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHHUSI»
Brruucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIUMI, €CIIH OJUH U3
60 peareHToB J1aH B U30BITKE WIH bubnuoreka [IOK
COZIEPKUT IpUMeCH. Beruncienus https://m.edsoo.ru/00ae1750
MaCCOBOM JI0JIM BBIXOJa MPOIYyKTa
peakiumn
61 O06o0611eHNne U cUCTeMaTU3aIUs
3HaHUI
KonTtponbhas padora Ne4 o teme
62 «Baxxnelmme MeTauibl 1 UX
COCTUHEHUS
63 BemectBa u maTepuansl B bubnuorexa [JOK
MOBCEJHEBHOM )KM3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMHYECKOE 3arpsi3HeHue bubnuorexa LIOK
OKpYXKaIoIIe cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumun 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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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbLHOM TPOT'PAMMBI

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTarta

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1

[To Teme: «IlepBoHaYaIbHBIE XUMUUYECKUE TOHITHUS»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX TIOHSATHWA: aTOM,
MOJIEKYJIa, XHMHUYECKHH 3JIEMEHT, IpPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAsA), BaJCHTHOCTD,
OTHOCHUTEJbHAs aTOMHAas W MOJICKYJIsIpHas Macca, KOJIHYECTBO
BEILIECTBA, MOJIb, MOJSIpHAsE Macca, MaccoBas JOJsI XUMHUYECKOTO
3JIEMEHTa B COCJUHEHWH, MOJIIPHBIM O00BEM, XUMHUYECKas peakius,
KiIaccupUKalMs  peaKklHii: peakud  COSAMHEHHUs,  peakluu
pa3NoKEHUs, PEAKIMU 3aMEIICHMs, peakIuu OOMEHa, DJK30- W
SHIOTEPMUYECKHE PEaKIMH, TEIUIOBOM 3(PdeKT peakimuu, pacTBop,

MaccoBast J10JIsI BEIIeCTBa (MPOIEHTHAsI KOHIIEHTPAIKs) B paCTBOpPE

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XWMHYCCKHUX MIOHATHI H

MNPUMCHATD OTU ITOHATHUA IIPU OITMCAHHUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIOJIb30BAaTh XUMHYCCKYH0 CHUMBOJIMKY IJII COCTABJICHUSA (1)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

1.4

PaCKpbIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IIOCTOAHCTBA COCTaBd, d4aTOMHO-MOJICKYJLIPHOI'O YYCHHA, 3aKOHa

ABoraapo

1.5

OIPCACIIATH BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAUHCHHUAX

1.6

KJIacCU(PUIIMPOBATh XMMHUYECKHE peakuu (M0 4YHCIy M COCTaBy

YUYaCTBYIOUIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3 dekTy)

1.7

BBIUUCIISTh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl




BEILIECTB

1.8

BBIUHCIISTH MAacCOBYIO JIOJII0 XMMHMYECKOTO 3JIEeMEHTa Mo (GopMmyiie

COCIUHEHUS,

1.9

BBIUUCIIATH MAaCCOBYHO JOJIIO BCIICCTBA B PACTBOPEC

1.10

MIPUMEHATH €CTECTBEHHOHAYYHbIE METOJIbI MMO3HAHUS — HaOJ0/IeHUE,
U3MEpeHue,  MOJENMPOBAaHME,  OKCIEPUMEHT  (peajbHBld U

MBICJICHHBIN )

ITo Teme: «BaxHenme npeacTaBUTEeNI HEOPraHNYECKUX BEILECTBY

2.1

PaCKpbIBATH CMBICII OCHOBHBIX XHUMHWYCCKUX TTOHSTHIH: OKCH I,

KHCIJIOTa, OCHOBaHHE, COJIb

2.2

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

coeMHEeHuH o popmynam
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KJIACCU(UITUPOBATH HEOPTAHUIECKUE BEIIECTBA
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XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XMMHUYECKHE CBOICTBa
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJTBEpPX/Aas OINUCAHHWE NpUMEpaMU

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

2.5

IMPOrHoO3NpOBaTh CBOMCTBAa BEIIECTB B 3aBHCHUMOCTH OT HX
Ka4€CTBCHHOI'0O COCTaBa, BO3MOXHOCTHU IIPOTECKAHUA XHUMHUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBHUAX

2.6

cJIeagoBaTb InpaBHJIaM IIO0JIb30BaHUA XHUMHUYECKOU HOCYIIOﬁ )41
Ja00paTOpPHBIM 00OPY/JOBAaHMEM, a TaK)Ke IMpaBUIIaM OOpAIIECHHUS C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIUSMHU IO BBITOJTHEHUIO
na60paT0pHI>1x XUMHUYCCKUX OIBITOB IO IMOJYUYCHHUIO H co61/1paHmo
ra3oo0pa3HbIX BelIEeCTB (BOIOPOAAa U KHUCIOPOJa), MPUTOTOBIICHUIO
pacTBOpOB € ONPEACIEHHONM MacCcoOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, MNIAHUPOBAThH U MMPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrlo3HABaHHWIO pPACTBOPOB IIENOYEH UM KHUCIOT C TOMOIIBIO

UHAUKATOPOB (JakMyc, (heHondTarert, MeTHIOPAHK U IPyTHe)

2.7

MIPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKuu

I[To Teme: «llepuommueckuii 3akoH u Ilepuoguueckass cucrema
xumuyeckux anementoB JI. M. MenzaeneeBa. CtpoeHue aToMOB.

Xumudeckas cBA3b. OKHCIUTENHHO-BOCCTAHOBUTEIIHHEIC pPeakunum»

3.1

PaCKpbIBaTb CMBICJI OCHOBHBLIX XHWMHYCCKHUX MOHSTHM: AApO aromMma,

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




XUMHYECKasd CBA3b, IIOJIApHAsA W HCIOJspHAas KOBAJCHTHAsA CBA3b,
QJICKTPOOTPULATCIIbHOCTG, HWOHHAsA CBA3b, HWOH, KA4THOH, 4aHWOH,

CTCIICHb OKHCJICHUA

3.2

KHaCCI/I(i)I/IHI/IpOBaTI) XUMHNYECKHE 2JIEMCHTBI

3.3

OINUCBIBAaTh M XapakTepu3oBaTh TabauuHyro Gopmy Ilepuognueckoi
CUCTEMBl XMMHYECKUX DJEMEHTOB: pa3inyaTb IOHATHUS «IJIABHAs
noarpynna (Arpynma)» u «mnobouHas mnoarpynmna (brpymnma)y,

«MaJiple» U «OOJIbIINEY IICPHUOAbL
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packpbeiBaTth cmblcn Ilepuogudeckoro 3axkonHa JI.M. Menneneesa:
JEMOHCTPHUPOBATh [IOHUMAHUE NTEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB
XMMHMUYECKHX DJJIEMEHTOB OT HUX nojoxeHus B Ilepuogudeckon

CUCTEMC

3.5

COOTHOCUTh  O0O3HAUEHUsS, KOTOpPhIE HMEIOTCS B  Ta0iwmIie
«ITepuoanueckas cucTreMa XUMHYECKUX S3JIEMEHTOB J.N.
MeHnaeneeBa» € 4YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB MW 3apsan sjapa, oOiiee 4Yucio

QJICKTPOHOB 1 pACTIPCACIICHUEC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIPECACIIATH CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHBIX

COCIUHCHHUAX

3.7

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

HCOPTraHNYCCKUX COCIUHCHUAX

9 KVIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€r0 00pa3oBaHus

1

ITo Teme: «BemrecTBo 1 XUMHUYECKast peaKkuus»

1.1

pacKpbiBaTh CMBIC OCHOBHBIX XHUMHYECKHX IOHATHH: pPacTBOpP,
OJICKTPOJIUTBI, HEIJICKTPOJIMTBI, J3JICKTPOJIHUTHYCCKAd AucCConHralusd,
peakiuu MOHHOTO OOMeHa, KaTalln3aTop, XMMHYECKOe paBHOBECHE,
obpatumbie u HEOOpaTHMBbIC peaKIuu,
OKHUCJIINTCIBbHOBOCCTAHOBUTCIILHBIC pcaKkuuu, OKHUCJIHNTEIIb,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIHS,

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




MeTaJlJInuecKas), KpUCTAJUIMUeCKas peméTka, CIUIaBbl, CKOPOCTb

XUMHUYECKOH pcakuuu

1.2

HWIUIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX HOHATHUA H

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

1.3

COCTaBJIATh YPaBHEHHUS DJIEKTPOJIUTHYECKON IHCCOLMALMHA KHCIOT,
LIEJIOYEN U COJIEH, IOJIHBIE W COKpalI€HHBIE YPaBHEHUS pEaKUUi

MOHHOTO OOMEHA

1.4

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

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

1.5

IMPOBOAUTD paC‘{éTLI 10 YPAaBHCHUIO XUMHYECKOMN pcaknuu

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

COETMHEHUS)

2.1

XapaKTePU30BaTh (OMUCHIBATh) OOIIHE U CrIeNU(PUIECKUE XUMUIECKHE
CBOMCTBA TPOCTBIX U CIOXKHBIX BEIIECTB, MOATBEPXKAAs OMHCAHUE
IIpUMEpaMyu MOJIEKYJISIPHBIX M HOHHBIX YPABHEHHMI COOTBETCTBYHOIIMX

XUMHNYCCKHX peaKum“I

2.2

COCTaBJIAITh YpPAaBHCHHA peaKuHﬁ, MOATBCPIKAAONIUX CYHICCTBOBAHUC

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

YCIOBHSAX
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CIEAOBaTh IMpaBUIaM IMOJb30BAaHUS XMMHUYECKOW TOCYIOM U
a00paTOpPHBIM 00OPYJOBaHWEM, a TaK)Ke IMpaBUJIaM OOpAIIECHUS C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH IO BBINOJHEHUIO
7a00paTOPHBIX XUMUYECKHUX OIBITOB TIO TOJYYCHUIO U COOMpPaHHUIO

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

2.5

NPOBOJUTHh PEAaKIHUH, MOATBEPKIAIONINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: pPACMO3HABATH ONBITHBIM MYTEM XJIOPHU-,
Opomuza, womuAa, Kapbonar, ¢ocdar, cuaMkar, cyiabdart,
THJIPOKCUINOHBI, KaTHOHBI aMMOHUS, MOHBI HM3YYEHHBIX METaJIOB,

MNPUCYTCTBYIOIIUC B BOJHBIX PACTBOPAX HCOPraHNMUCCKUX BCHICCTB

ITo Teme: «Xumus u OKpYyJKarouiaga cpcaar»

3.1

pacCKpbIBaTb  CMBICJI  OCHOBHBIX XUMHYCCKUX MTOHSITHIH: HI[K

BCIICCTBA, KOPPO3Usd METAJIIIOB




3.2

MPUMEHATh OCHOBHBIC OTICPAIIMH MBICIIUTEIILHON JESITEIIbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O00O0OIIeHHe, CHCTEeMaTH3aIHIO,
BBISIBIICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3ed — JJIs1  HW3Y4YEHUs
CBOMCTB BEIIECTB M XHUMHUYECKHUX pEaKIUN; E€CTECTBEHHOHAYYHbBIC
METOJIbI TIO3HAHWS — HaAONIO/IEHUE, HW3MEpPEHHUe, MOJICITHPOBAHHUE,

AKCTIEPUMEHT (peaIbHBIA U MBICIICHHBIN )




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

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

1.1

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

BCIICCTB

1.2

ITonsarme o Meronax mo3HaHusa B XUMHK. Yucrtele BemecTsa U cMecu. CriocoOn!

pasziesieHusl cMecen

1.3

AToMEI U MOJICKYJIBI. Xumudeckue diaeMeHTBH.. CHMBOJIBI XHMHUUYECKHX

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

1.4

Xumunyeckas popmysa. BageHTHOCT aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BewlecTB.  OTHOCUTENbHAass  aTOMHas — Macca.
OTtHOocHTeNbHAsA MOJIEKYJIIpHas Macca. MaccoBasi 4011 XUMUUYECKOTO JIEMEHTA

B COCIUMHCHHNU

1.5

KomnuectBo BemectBa. Moisib. MonsipHas macca. B3auMocBsA3b KOJIMYECTBA,
Macchl M YHCIA CTPYKTYPHBIX €IWHHII BemiecTBa. Pacu€rel mo Qopmynam

XHUMHUYCCKUX COG,I[I/IHGHI/Iﬁ

1.6

@dusnyeckne ¥ XUMHYECKHE SIBICHHUA. XWMHUYECKas peakuus U e€ MpU3HaKH.
3aKOH COXpaHEHMS MacChl BelIECTB. XUMUUecKue ypaBHeHus. Kiaccuduxanus

XUMUYECKUX PEeaKInid (COCTUHEHMS, Pa3JIOKECHUS, 3aMeIeHUsI, 0OMEHA)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOH MOCYA0M, C TpaBUIaMHu
paborbl B saboparopum U npuéMamu oOpamieHus ¢ J1abopaTOPHBIM
o0opysoBaHUEM, H3y4y€HHE M ONHUCaHHe (U3MUECKUX CBOMCTB 00pa3LoB
HEOpPraHMYeCKUX BEIIECTB, HaOmoJeHHe (u3ndeckux (IJIaBlieHHE BOCKa,
TasiHUE JIbJla, paCTUPaHUE caxapa B CTYIKE, KUIIEHUE M KOHJIEHCAIUsl BOJIbI) U
XUMHYECKUX  (TOpeHHe CBeYd, MPOKATUBAaHUE MEIHOW  MPOBOJIOKH,
B3aUMOJICIICTBUE MeJla C KHCJIOTOM) SIBIIEHWW, HAOMIOJIEHHE W ONUCaHUE
MPU3HAKOB MPOTEKAHMUS XHUMHUYECKUX peakuuid (pasjoxeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTBI C XJOPUIOM Oapusi, pas3iioKeHHue
ruapokcuna Meau(ll) npu HarpeBaHuu, B3aMMOZEMCTBHE Ke€j€3a C PACTBOPOM

conu Meau(Il), nzyuenue cnocoboB pasneneHusi cMecei (¢ MOMOIIbIO MarHura,




(¢bunpTpOoBaHUE, BBIMAPWBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeACHUE
OUYMCTKHY TTOBAPEHHOU COJIM, HAOIIOIEHUE U OTIMCAHKUE PE3YIbTATOB MPOBEICHUS
OTbITA, WUTIOCTPHPYIOMIETO 3aKOH COXPAaHEHHS MAacChl, CO3JAaHHE MOIETeH

MOJIEKYT (IIIapOCTEPKHEBBIX )

Baxwueiiiine MNpEACTAaBUTCIIN HCOPIraHUYICCKNUX BCIICCTB

2.1

Bo3nyx — cmech rasos. CocrtaB Bo3ayxa. Kucimopon — anemeHT M mpocToe
BemecTBo. HaxokaeHnue kuciaopona B mpupojne, (pU3MUecKre M XUMHUYECKHE
cBoiictBa (peakiuu ropenus). Oxcuzapl. IIpumenenue kuciopoga. CrocoObl
NOJYYEeHUsT KHCIopoJa B Ja0OpaTOpHM M NPOMBIIIICHHOCTH. KpyroBopoT

Kucnopoa B mpupojie. O30H — alIoTporiHas MoaupUKalus KUCIOpoaa

2.2

TennoBoit 3P PexT XMMUUECKON peakuu, TePMOXUMUYECKUE YPaBHEHUS, IK30-
U SHAOTEPMHUYECKUE PEAKIMU. TOIUINBO: yroJib U METaH. 3arpsA3HEHHUE BO3/1yXa,

yCUJICHHE MapHUKOBOTO 3¢ (deKTa, pa3pyIieHue 030HOBOTO CII0sI
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Bonopon — anemeHnt m mpoctoe BeniecTBo. HaxoxxneHune Bojopona B NPHUPOAE,
¢u3nyeckue W XHMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI IOTY4EHHS.

Kucnore! 1 comn
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Momsipablii 00bEM Ta30B. Pacu€Thl M0 XUMUYECKUM ypaBHEHUSM

2.5

®dusznyecknue CcBOMcTBa BoAbl. Boma kak pactBopuTenb. PacTBOpEI.
HaCBIH_[CHHLIe N HCHACBIIICHHLIC PACTBOPBLI. PaCTBOpI/IMOCTB BCIIIECTB B BOJC.
MaccoBasgs 40711 BellecTBAa B pacTBope. XUMHYECKHE CBOWCTBA BOJBI.
OcHoBaHus. Ponb pacTBOpoB B MpUpOJe W B KU3HU uenoBeka. Kpyroropor
BO/ABl B Mpupoje. 3arps3HeHue NpUpoIHBIX BoJA. OXxpaHa U OUYHCTKa

IMPHUPOIHBIX BOJ

2.6

Knaccudukanmst Heopranmdeckux coequHennid. Oxcunapl. Kiaccudukarus
OKCHJIOB: cosieoOpa3yrome (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIE) W
HeconeoOpasytomme. Homenknarypa okcuaoB. Puznueckre M XUMHUYCCKHE

cBolcTBa OKCUAOB. [loyueHne okcuaoB

2.7

OcnoBanust. Knaccudukanuss ocHoBaHMN: IIENOYM U HEPACTBOPHMBIE
ocHoBaHMs. HoMenkiatypa ocHOBaHM. PU3NYECKHE U XMMHYECKUE CBOMCTBA

ocHoBaHuil. [lomydyenne ocHOBaHUN

2.8

Kucnorsl. Knaccudpukamus kucnor. Homenknatypa kucinor. DOusnueckue u
XUMHUYECKHE CBOMCTBa KHCHOT. Psan aktuBHOCTH MeTamnoB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknatypa coneil. dusnyeckue M XUMHUYECKHE CBOMCTBA COJICH.




[Tonydyenue conen

2.10

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

2.11

XUMUYECKUN  DKCIIEPUMEHT: Kad4eCTBEHHOE OIPEIEICHHE  COIEpIKaHUs
KHCJIOpOAa B BO3JyXe, MOJy4YeHHE, cOOMpaHMe, paclo3HaBaHHE M H3YyUYEHHUE
CBOWCTB KHCJIOPO/a, HAOII0A€HUE B3aUMOJECHCTBUS BELIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHUS U NPEKPAILEHUS TOpEeHUs (T0XkKapa), 03HAKOMJIEHHUE C
oOpa3liaMu OKCHUJOB W OIMCAaHUE WX CBOWMCTB, TOJy4eHHE, COOWpaHueE,
pacrio3HaBaHWE M M3Yy4YE€HHE CBOMCTB BOJOpOZa (rOpeHue), B3auMojeicTBue
Bogopoaa ¢ okcugom Menu(Il) (Bo3MOXKHO HCIIONB30BaHUE BUIEOMATEPHAIIOB),
HaOmofeHne oO0pa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEJOBaHUE
0COOEHHOCTEHpPACTBOPEHUSI  BELIECTB €  PA3IMYHOW  PAaCTBOPHUMOCTHIO,
[IPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MACCOBOW JOJIEH pPAaCTBOPEHHOTO
BEIIECTBA, B3aUMOJEHCTBUE BOJBI C MeTalaMM (HAaTpUeM U KajblUeM)
(BO3MOKHO HCHOJb30BAaHUE BUJECOMATEPHAIIOB), OIPEAEICHUE PACTBOPOB
KUACJIOT M WIeJoYed ¢ MOMOIIBI0 HHAWKATOPOB, HCCIEAOBaHHE O00pas3loB
HEOPraHMYECKUX BEIIECTB pa3IMYHbIX KJIACCOB, HAONIOJIEHNE W3MEHEHUs
OKpPAaCKM HHIUKAaTOPOB B pacTBOpax KHCIOT M MICJIOYEH, H3y4EHUe
B3auMoeicTBus okcuga meau(Il) ¢ pacTBOpoM cepHOM KHCIIOTBI, KUCIOT C
METaJUIaMH, PEAKLIUN HEUTPAIU3alliy, I0Jy4YEHNE HEPACTBOPUMBIX OCHOBAaHUH,
BBITECHEHUE OJHOIO0 METaula JAPYTMM M3 pacTBOpa COJIM, pELICHHE
SKCIIEPUMEHTAJIbHBIX 3a/1ay Mo TeMe «BakHeimmne kiacchl HEOPraHMYECKHX

COCTUHEHUN

[Tepuoanueckuii 3axon u [lepuoanueckas cucteMa XUMHYECKHX AJIEMEHTOB
J.1. MenneneeBa. CtpoeHue aToMoB. XUMHUYECKask CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIINHN

3.1

[lepBble TOMBITKM KJIacCH(HUKAINU XHMHYECKHX JJIeMeHTOB. [loHATHEe O
IpyNIax CXOJHBIX 3JIEMEHTOB (ILEIOYHbIE U HIETOYHO3EMENbHbIE METaJlIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). ODJEMEHTHI, KOTOpble 00pa3yioT am(oTepHbIE

OKCHUABI U TUAPOKCHUBL

3.2

[Iepuonnueckuii 3akoH. [lepuonnueckas cucteMa XUMUYECKUX 3s1eMeHTOB [1.1.
Meneneesa. Kopotkonepuonnas " JUIMHHOTIEPHOHAS (bopMbI
Ilepuonuueckoid cuctembl xumudeckux snemeHtoB .M. Menneneesa.
IIepuonsl u rpynnel. PU3MYECKUH CMBICI HOPAIKOBOIO HOMEpa, HOMEpPOB

Mepuojia v rpymnmbl AJIeMeHTa
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Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnextponbl. CtpoeHue




AJICKTPOHHBIX 000JI0YeK aTOMOB TMepBBHIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuonnueckon cucremsl .M. MenneneeBa. XapakTepucTuka XUMUYECKOTO

3JIEMEHTA MO ero nonoxkeHuto B [lepuoanyeckoii cucreme .. Menneneena
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3aKOHOMEPHOCTH M3MEHEHHUs] paguyca aTOMOB XHUMHUYECKHUX 3JEMEHTOB,
METAIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TIpynnamM M IEpUOJaM.
3nauenue [lepumoauueckoro 3akoHa u Ileproguueckoil cUCTEMbl XMMHUUECKUX
3JIEMEHTOB JUIsl pa3BUTHA Hayku W mpaktuku. J[.M. MenneneeB — y4€HbI U

rpak1aHuH

3.5

Xumnueckasi cBsizb. KoBaneHTHass (MOJdsipHAsT W HEMOJSIpHAsi)  CBSI3b.

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

3.6

Crenenp okucieHuss. OKUCINTEIIFHOBOCCTAHOBHUTEIIBHEIC PCaKInu. Hpoueccm

OKHCJIEHHS B BOCCTaHOBJIEHHI. OKHCIIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUI JKCHEPUMEHT: U3y4YeHHEe O0O0pa3loB BEUIECTB METAUIOB U
HEMETAJIJIOB, B3aMMOJACHUCTBHE THUAPOKCHIA LMHKA C PACTBOPAMH KHUCIOT U
LIEJI0YEH, IIPOBEIECHUE OIBITOB, WIUIIOCTPUPYIOIIUX IIPUMEPHI OKUCIUTEIBHO-

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

9 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

BemectBo 1 xumnueckas peakuus. [loBropenue

1.1

Ilepnonnueckuit 3akoH. [lepuoguueckas cucremMa XMMUYECKUX 3J1eMeHTOB J[. M.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWMCTB
XUMUYECKUX BJIEMEHTOB IMEPBbIX TPEX TMEPUOAOB, Kaius, KalbIUI U HX
COCAMHEHU B COOTBETCTBUHM C TOJIOKEHHEM 3JeMeHTOB B Ilepuomnueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHue BelecTBa: BHJbI XMMHYECKOM CBsA3M. THIBI KpUCTAIIIMYECKHUX
pEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHU4YecKoil cBs3u. Knaccuukanus 1 HOMEHKIaTypa HEOPraHU4eCKUX
BELIECTB (MEXAyHapoAHAasl U TpUBHAJIbHAs). XUMUYECKHE CBONCTBA BEIIECTB,
OTHOCSIIMXCS K PA3IMYHBIM  KJIaccaM HEOPraHWYECKUX  COEOUHECHMH,

FCHCTUYCCKAA CBA3b HCOPraHNMYCCKUX BCIICCTB

1.3

Knaccugukamus XuMU4eCKUX peaklnii o pa3InyHbIM MIPU3HAKAM (10 YUCITy U

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




H3MEHEHHIO CTEIIEHECH OKHCICHMSA XUMHUYCCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
Io y4acTuro KaTaJII/ISaTOpa). DK30- u SHAOTCPMUYCCKHUEC  PCaAKIUH,

TEPMOXUMHYCCKUEC YPABHCHHUA. IlousTue o CKOpPOCTH XHUMHYCCKOU pCakuuun

1.4

[Tonsite 00 0OpaTUMBIX M HEOOpPAaTHUMBIX XMUMHUYECKUX peakuusx. [lonsrtue o
TOMOTEHHBIX U T€TEPOreHHBbIX peakusaX. [[oHATHE 0 XMMUUECKOM PaBHOBECHH.
@daxkToppl, BIUAIOIIME HAa CKOPOCTh XMMMUYECKON pEAKIUH M IOJOKEHUE

XUMHUYCCKOI'O paBHOBCCHUA

1.5

OKHUCIIUTENbHO-BOCCTAHOBUTENIBHBIE  PEaKLUH, AJIEKTPOHHBI  GayiaHC
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBieHUE  ypaBHEHUU
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH C HCIOJb30BAHUEM METOJa

AIIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIUTHUECKON TUCCOIMAIMU. DJIEKTPOIUTHl U HEIICKTPOIUTHL.
Katnonsl, annonsl. MexaHu3M JAMCCOLMALMM BEUIECTB C Pa3IMYHbIMU BUIAMU
XxuMHu4ueckoit cBs3u. Crenenp auccoruanuu. CUiabHbIE U C1a0ble AIEKTPOIIUTHL.
Peakiuu nonHoro oOMeHa. YcCloBUs NMPOTEKAHUS pPEaKIM MOHHOTO OOMEHa,
MIOJIHBIE W COKpall€HHbIE WOHHBbIE YypaBHEHHUs peakiuil. CBOWHCTBA KHUCIOT,
OCHOBAaHWUH W COJE B CBETe TPEIACTABICHUN OO0 JICKTPOIUTUICCKOM

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

1.7

XUMUYECKUH HKCICPUMEHT: O3HAKOMIICHHE C MOJCISMH KPHUCTALTHYECKUX
pPEMIETOK HEOPTaHUYECKUX BEIIECTB — METANIOB M HEMETauioB (Tpadura u
anmMasa), CIOKHBIX BEIIECTB (XJIOpHAA HATPHs); UCCIICIOBAHHE 3aBUCUMOCTH
CKOPOCTH XWUMHYECKOW pEaKluu OT BO3JICHCTBUS pPA3IUUYHBIX (HAKTOPOB;
WCCIIC/IOBAaHUE  AJIEKTPOIIPOBOIHOCTH  PacTBOPOB  BEUIECTB,  Iporiecca
JUCCOIMALIMU  KUCJIOT, WIeNIoYer u  colied (BO3MOXKHO —HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); TPOBEACHHUE ONBITOB, WUTFOCTPUPYIOMIUX TPU3HAKH
MIPOTEKAHUs PEeaKIuii HOHHOTO 0oOMeHa (0Opa3oBaHME OCaJiKa, BBIJCICHHUE Ta3a,
00pa3oBaHKHE BOJIbI); OIBITOB, WJUIIOCTPUPYIOUIMX NPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTENbHBIX peakuuil (TOpeHue, peakluu pa3ioKeHUs, COeAUHEHHUS);
pacrno3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TOMOIIBIO KAYECTBEHHBIX PEaKIIHiA

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

HemeTamis! u ux COCIMHCHUA

2.1

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneH:n okucieHus. CTpoeHue u GU3NIeCKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XHMHUYECKHE CBOMCTBA Ha NpUMEpe XJopa

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




ConsgHas KUCIIOTa, XMMUYECKUE CBOMCTBA, MOJIydyeHUEe, TpuMeHeHue. JleiictBue
XJIOpa U XJOPOBOAOPOJA HAa OpPraHM3M uejoBeka. BaxkHeilime XJIopuabl U UX

HaXO0XJAEHUE B MPUPOJIE

2.2

Obmas xapaktepuctuka s1neMeHTOB VIA-rpynmbel. OcoOe€HHOCTH CTpPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U pu3nvecKrue cBOCTBa
IIPOCTBIX BEUIECTB — KHUCIOPOAAa U Cepbl. AJUIOTPONHBIE MOAU(DUKAIMU
KHCIIOpOJa U cepbl. XMMHYECKHE CBOMCTBAa cepbl. CepoBOIOPOI, CTPOEHHUE,
¢usnueckue MW XUMHUYEecKHe CBOHCTBAa. OKCHUIBI CEpbl KakK IPeICTaBUTEIH
KHUCIIOTHBIX OKcHAOB. CepHasi KUCIIOTa, (hU3MUecKue U XUMUYECKUE CBOWMCTBA
(oburme Kak MpeacTaBUTENs Kilacca KUCIOT U crenududeckue). XUMUYECKHe
peakiuu, Jekallie B OCHOBE NMPOMBIIUIEHHOTO Crocoba MOJyuyeHUs CepHOM
kucioTel. [Ipumenenune. Conm cepHOM KHUCIOTHI, KaueCTBEHHas peaklus Ha
cynbgar-uoH. HaxoxxneHue cepbl U €€ COCTUHEHHH B MpHpoje. XUMHUECKOe
3arpsi3HEHUE OKpPYXKarollel cpeabl COCTUHEHHUSIMH cepbl (KHCIOTHBIE IO,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CLIOCOOBI €0 MPEAOTBPAICHUS
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OOmrast xapakTepucTuka 3JeMeHTOB VA-rpynnbsl. OcoOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHCIEHUS. A30T, paclpoCcTpaHeHHE B IPUPOJE,
¢usnueckrue U XuMudeckue coiictsa. Kpyrosopor a3ora B npupojae. AMMUaK,
ero (u3MuYecKue U XUMHUYECKHE CBOWCTBA, MOJlyueHHe U npumeHeHue. Comau
aMMOHHUA, HX (QU3NYECKUE U XHUMHUYECKHE CBOMCTBA, MPHUMEHEHHUE.
KauectBenHnast peakiysi Ha MOHBI aMMOHHMSI. A30THasi KHUCIOTa, €€ MOoJIy4YeHue,
¢bu3MYecKne W XMMHYECKHE CBOMCTBa (0OIIMe Kak NpEICTaBHTENs Kiacca
KUCIOT U crneundpuyeckue). Vcnonap3oBaHue HUTPATOB U COJEH aMMOHHS B
KauyecTBE MHMHEPAIbHBIX yI0OpeHuil. XUMUYECKOe 3arps3HEHHE OKpYXKaroulei
Cpeabl COETUHEHUSAMH a30Ta (KUCIOTHBIE JIOXK/IHU, 3arps3HEHUE BO3/1yXa, TOYBBI

1 BOJIOEMOB)
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®ocdop, amnorponHsie Monupukanuu (ocdopa, puznueckre U XUMHUECKHE
cBoiictBa. Oxcun docdopa(V) u docdopHas xkucinora, Qusmueckue u
XVUMHYECKHE CBOMCTBa, monydeHue. Mcmonb3oBanue (ochaTtoB B KadecTBe

MUHEPATBHBIX YI00peHU

2.5

O6mrast xapakrepuctuka syneMeHToB [VA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTE€pHblE CTENEHH OKHUCJICHHUS. YTIEpOJ], aIOTPOITHbIE
MoauduKanuy, pacrnpocTpaHeHHe B Mpupoie, (U3MYECKHe U XUMHUYECKHe
cBoiicTBa. AxcopOuus. Kpyrosopot yriepoga B nmpupone. OKcuabl yriepoja,
ux (U3NYECKHE U XMMHYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIE OPTaHU3MBI,

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




yriepona(lV); rumore3a mio0anbHOrO MOTETUICHHWS KIWMAaTa; IMapHUKOBBINA
addekr. YrompHas KHUCIOTa U €€ CONMM, UX (PUINYECKUE H XUMHYECKHE
CBOICTBa, MoJyuyeHHe W npuMeHeHHe. KauecTBeHHast peakiusi Ha KapOoHaT-
noHbl. Vcnosnp3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, NPOMBIILICHHOCTH U

CEJILCKOM X035 CTBE

2.6

[lepBoHayaIbHBIE TOHATHS 00 OPraHMYECKHUX BEUIECTBAX KAaK O COCIMHEHUSX
yriaepoga (MeTaH, 3TaH, ATWUJIEH, AalleTWIEH, 3TaHOoJ, TJMLEPHH, YKCyCHas
kucinota). X coctaB W xummueckoe crpoeHue. [loHsTHE O OHMOJIOTHYECKH
BOXHBIX BEILIECTBAaX: )XMpax, OelKax, yrieBoJaXx — U HUX pOJU B JKU3HHU
qyenoBeka. MaTepuaabHOE€ €IUHCTBO OPraHMYeCKMX M HEOPraHM4eCKHX

COETUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue © XHUMUYECKHE CBOMCTBA, I[OJIyY€HUE H
npumeHenue. CoeauHeHUs: KpeMHHs B mpupoze. OOuiue mnpesictaBieHus o0
okcune kpeMHusI(IV) n kpemuueBoit kuciore. CUIMKAThl, UX UCIIOJIb30BAHUE B
ObITY, MEIUIIMHE, IPOMBIIIJIEHHOCTU. BakHelne cTpouTeNbHble MaTepUallbl:
KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, »xene300eToH. [IpoOmembr Oe3omacHOTro

HCIIOJIB30BAHHA CTPOUTCIIBHBIX MaTCpUajioB B HOBCGI[HCBHOﬁ KHU3HHU

2.8

XUMUYECKHI SKCIIEPUMEHT: U3y4YeHHE O0pa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJIIHOW KHCJIOTBI; IIPOBEJCHUE KAUYECTBEHHBIX PEAKUUN Ha XJIOPHJI-
MOHBl W HaOJIOJIEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OMbBITHL, OTpa)karollue
¢u3nueckre 1 XMMUYECKHUE CBOMCTBA T'aJIOT€HOB U UX COEAMHEHHH (BO3MOXKHO
UCIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 0Opa3laMu XJIOpPUIOB
(raloreHuI0B); O3HAKOMJIEHHME C oOpasllaMu cepbl U €€ COeAMHEHUSIMU
(BO3MOKHO HCIOJIb30BAaHUE BUACOMATEPUATIOB); HAOIIOJEHUE Mpolecca
oOyriMBaHUs caxapa TOJl JIeWCTBHEM KOHIIGHTPUPOBAHHOW CEPHOW KHUCIIOTHI;
U3yYyeHHe XMMHUYECKUX CBOWMCTB pa30aBICHHON CEPHOM KUCIOTHI, IPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyab(ar-uoH U HaONoJIeHue Tpu3Haka e¢€
MPOTEKaHUsI; O3HAKOMIICHHE ¢ (PU3NYECKHMH CBOMCTBaMHU a30Ta, Gochopa u ux
COeMHEHUH (BO3MOXHO HCIIOJIb30BAaHHE BHICOMATEpPHAIIOB), OOpa3LaMH
a30THBIX U (OCHOPHBIX YAOOpPEHUH; TIOTyUYeHHE, COOMpaHne, pacro3HaBaHUEe U
U3y4YEHHUE CBOICTB aMMMaKa; NPOBEACHHE KAUECTBEHHBIX PEAKLUMUH Ha HMOH
aMMOHHUA U  (QocdaT-uOH U HU3yuyeHUE T[PU3HAKOB UX MPOTEKAHHUS,
B3aMMO/ICHICTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C MeJIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUJCOMATEPHUATIOB); H3yUYEHUE MOJIENEeH KpUCTaNINYECKUX
pemiéTok anmasa, rpadura, QyuiepeHa; O03HAKOMJIEHHE C  IPOLIECCOM

azcopOLMu pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIVIEM U yCTPOMCTBOM




MPOTHBOTa3a; TMOJy4YEeHHE, COOMpaHWe, PACIO3HABAHWE W W3yYEHHE CBOMWCTB
YIJIGKHCIIOTO Ta3a; MPOBEJCHUE KAa4YeCTBEHHBIX pEaKiMid Ha KapOOHAT- H
CHJIMKAT-UOHBI W HU3YYCHHUC IIPU3HAKOB HX IPOTCKAaHHA; O3HAKOMIICHHE C
MPOAYKIUCH CHIMKATHOW MPOMBINUICHHOCTH; PEIICHUE SKCICPUMEHTATBHBIX

3a71a4 110 TeMe «Ba)kKHeNIe HeMEeTAUIbLI U UX COETUHEHU

Mertannsl 1 uxX COCANHCHUA

3.1

OO6m1ast XapaKTEepUCTUKA XUMHUYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAHUH UX
nonoxxenuss B Ilepumogmueckor cucreme XuUMUYeckux snemeHtoB J[.U.
MenneneeBa u ctpoeHus aroMmoB. CTpoeHHe METAJIIOB. MeTalinueckas CBsi3b U
METAUIMYECKass KPUCTAJUIMYECKass pemeTka. ODIJIEKTPOXMUMUYECKUH  Psll

HaIIPSHKEHUN METaJlIoB

3.2

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

OBITY U IPOMBILIUIEHHOCTH

3.3

[[lenounsle Metayuibl: nosnoxeHue B I[lepuomuyeckoil cucTeMe XUMHUYECKHX
anemeHToB JI.M1. MeHaeneeBa; cTpoeHHE MX aTOMOB; HaXOKJIEHUE B IPUPOJE.
dusnyeckre U XMMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKcuasl u
TMIPOKCUABI HaTpusd W Kanusd. [IpuMeHeHHe MIeNoYHbIX METaJIOB U MX

COE€IUHEHUN

3.4

[[lenoyHo3eMeNbHBIE  METAUIbl 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 Kainblusa. Baxxuelme coeauHEHHUs KaubIUs (OKCHUI, THAPOKCHII,

coin). JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS

3.5

AmromyHui: nonoxeHue B llepuoguueckoil cucreMe XMMHUYECKHX JIEMEHTOB
J.1. MenneneeBa; cTpoeHue aroma; HaxOXKACHHE B npupoje. Pusznyeckue u
XMMHUYECKHE CBOMCTBA aIFOMUHUS. AM(OTEpHbIE CBOWCTBA OKCHUA U THAPOKCUIA

AJIIOMHUHUA

3.6

Kene3o: nonoxenue B [lepuoanuecko cucreme XUMUYECKUX 31eMeHToB J[. 1.
MeHneneeBa; CTpOoe€HHWE aTOMa; HaxoXJeHuWe B mpupoae. dDusnyueckue u
XUMUYECKUe CBOMCTBa jxene3a. OKkcuibl, rupokcuabl u conu xeneza(ll) u

xene3a(lll), mx cocras, CBOMCTBA U MOTyYEHUE

3.7

XUMU4JeCcKui OKCIICPUMCHT: O3HAKOMIICHHE C O6p&3HaMI/I METAJJIOB U CIIJIaBOB,

X (U3UUECKUMHU CBOWCTBAMH; H3yUEHHE pE3yJbTAaTOB KOPPO3UH METAJIIOB




(BO3MOXKHO HCIIOJIH30BaHUE BHJICOMATEPHAIIOB), ocoOeHHOCTEeH
B3aMIMOJICHCTBUSI OKCHJAa KalblUsi W HATpus C BOAOH (BO3MOXKHO
WCTIOJIB30BaHUE BUICOMATEPHAJIOB); HCCIEOBAHUE CBOWCTB JKECTKOW BOJBI;
mporiecca TOpeHHsl Kelie3a B KHCIOpoAe (BO3SMOXKHO — HCIOJb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTECKAHMS KAYECTBEHHBIX PEAKIIUI HA HOHBI
(Maramsi, Kanblus, amomMuHus, IuHKa, kenesa(ll) m xenesa(Ill), memu(Il);
HaGHIOI[eHI/Ie H OIMMUMCAHUC IMPOLCCCOB OKpalllMBAHUWA INIAMCHU MOHAMHW HATpPUA,
Kamisg ©W  Kajablusg  (BO3MOXKHO  HMCIIOJIb30BAaHWE  BHUIEOMATEPHAIIOB);
uccienoBaHre aM()OTEPHBIX CBOMCTB TUAPOKCHIA ATIOMHHHMS U THAPOKCHUAA
UHKA, pCHICHUC SKCIICPUMECHTAJIBHBIX 3a1a4 I10 TEMC «Baxueunmnme MeTaJUIBL U

HUX COCAUHCHMUA»

XuMus U OKpYyJKarouiaga cpeaa

4.1

Hosrie MaTepuajibl U TCXHOJIOTUU. BemectBa u MaTcpuraibl B MMOBCEIHEBHOM
JKM3HU YeJIOBEKa. XHMHS U 310pPOBBE. be3omacHoe HCIOIB30BaHNUE BEIIECTB M
XUMHNYCCKHX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IpUu XUMHUYCCKUX OXKOTraX U

OTPABJIEHUSX

4.2

OCHOBBI ~ DKOJIOTMUECKOM  TpaMOTHOCTH.  XHUMHUYECKOE  3arps3HEHUue
okpyxatomei cpeapl [TIJIK. Poib xuMuu B pelieHH# 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, CILIaBbI

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaJ'IBI)




IHPOBEPAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHMUS K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJILHOI
ITPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHMSI OCHOBHOI 00pa3oBaTebHOI
NMPOrpamMMbl OCHOBHOTI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O IM03HAaBAa€MOCTU SIBJICHUM MpPHUPOABI, MOHUMaHHE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XHUMHUYECKOW HAyKHM Kak 00JacTh COBPEMEHHOIO
€CTeCTBO3HAHMUS, KOMIIOHEHTa OOWIEeH KyJIbTYyphl M TPAKTHUECKOU
NEeSITeIbHOCTH YeJNOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOIECTBa;

IIOHUMAaHHUEC MECTa XUMHUH CPCAN JPYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAay4YHBIX MCTOAAaX IMO3HAHWA, B TOM YHUCJIC SKCICPUMCHTAJIIBHBIX U
TCOPECTUUCCKHUX METOAAaxX HCCICAOBAHUA BCEIICCTB W HU3YUYCHHUA
XUMHNYCCKUX peaKHHﬁ; YMCHUC HCIIOJIB30BaTh MOACIHN JJIA

00BACHEHHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccuoHaIbHON NesTeIbHOCTH, CBSI3aHHBIX C XUMUEH n
COBPEMEHHBIMM TEXHOJIOTHSMM, OCHOBAaHHBIMH Ha JOCTHIKEHMSX
XMMHYECKOM HAayKH, YTO IO3BOJIUT OOYYaIOLIUMCSl paccMaTpuBaTh
XMMHIO Kak cepy cBoelt Oynymieil npodeccuoHalbHON AeITeNbHOCTH
U CJleNIaTh OCO3HAHHBIA BHIOOp XMMHUHM KakK MPOQHILHOTO HpeaMera

IpU [Iepexo/ie Ha YPOBEHb CpeIHero o0uiero oopa3oBanus

Bnanenne CHUCTEMOM XWMHWYECKUX 3HAHHH H YMCHHUC IIPUMCHATDH

CUCTCMY XUMHNYCCKUX 3HaHI/II>'I, KOTOpas BKIIFOYACT:

2.1

BOXHEHIINE XUMHUYECKHE TIOHATHS: XUMHUYECKHI DJJIEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CJIOXKHOE BEILECTBO, OJHOPOAHAS U
HEOJHOPOAHAsi CMECh, OTHOCUTENbHBIE AaTOMHAasi U MOJIEKYJSIpHas
MacChl, KOJHMYECTBO BEIECTBA, MOJb, MOJIIPHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpEemHssi), XUMHUYECKas
peakuus, peakuu COCIUHEHUS, PEaKIUU Pa3JIOKEHUs, PEeaKINu
3aMENICHUs, peaKiui OOMeHa, TeIUIOBOW A(PQEKT peakiuu, IK30- U
SHAOTEPMHUUYECKHE PEAKIMH, PAaCTBOpP, MaccoBas JOJS XUMHYECKOIrO
3JIeMEHTa B COSAMHEHUH, MacCOBas J10JIsl U MPOLEHTHAs! KOHIIEHTpaLus

BCIICCTBA B paCTBOPC, AAPO aTOMAa, BHCKTPOHHBIﬁ (o)1 aToMa, aTOMHas1




opOuTanb, paguyc aTroma, BaJE€HTHOCTb, CTEIEHb OKHCJIEHUS,
XUMHUYECKasl CBS3b, JIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHASL U HETIOJIApHAs
KOBAJICHTHAsI ~ CBA3b, HMOHHAs  CBSA3b, METAUIMYECKas  CBS3b,
KpUCTaJUIMYeCKasi peleérka (aroMHas, MOHHAas, MeTaJuIn4ecKasi,
MOJIEKYJISIpHAs), MOH, KaTHOH, AHUOH, JJIEKTPOJUT M HEIIEKTPOJIMT,
UIEKTPOJIUTUYECKAs] ~ JUCCOLMAIMSA, PEAKIUd HMOHHOIO OOMeEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKLUMH,  OKUCIUTENb U
BOCCTAaHOBMTENb, OKHCIEHHME M  BOCCTAHOBIICHHME, DIIEKTPOIIH3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE pEaKIuy,
CKOPOCTh XUMHUYECKOW peakumu, katanmsarop, IIJIK, xoppo3sus

MCTAJlJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIAralONIMe 3aKOHbl XMMHHU: 3aKOH COXpPAHEHHs MaccChl,
nepuoanyeckuii 3axkoH J[.M. MenneneeBa, 3aKOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABOrajpo
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TCOpUU XUMHU: ATOMHO-MOJICKYJISIpHAasA TCOpPHU-, TCOPUA

SHCKTpOHHTquCKOﬁ JUucCconmranmmn

Brnanenue ocHOBaMM XMMHUYECKOW IPaMOTHOCTH, BKITFOUAOLEH:

3.1

YMCHUC IMPABUJIIBHO UCIIOJIb30BATh U3YUYCHHBIC BEIICCTBA U MAaTCPUAJIbL
(B TOM 4YHCIle MHHEpAJbHBIE YAOOpPEHHsS, METAUIbl W CIUIABBI,
MPOAYKTHl TEpepadOTKH MPUPOAHBIX HCTOUYHUKOB YIJIIEBOJOPOIOB
(yrns, mpupogHoro rasza, HeTH) B OBITY, CEIIbCKOM XO35HMCTBE, Ha
MPOU3BOJICTBE M MOHUMAaHHUE 3HAYEHHUS KUPOB, OEIKOB, YIIEBOJOB
JUTSL OpTaHU3Ma YeJIOBEKa;, YMEHUE TIPOTHO3HPOBATH BIIMSIHUE BEIIECTB
U XHMHUYECKUX IPOILECCOB HA OPTaHU3M 4YeJOBEKa U OKPYKAIOIUIYIO

HIPUPOJIHYIO CPENY

32

YMCHHUEC HHTCIPUPOBATD XHUMHUUYCCKHUEC 3HAHHA CO 3HAHUAMH APYTUX

y4eOHBIX MPEAMETOB

33

HaJlM4ue OmbiTa paboThl ¢ Pa3IUYHBIMU MCTOUYHUKAMHU HH(pOpMaluu
N0 XMMUHM (HayyHass M HAy4dHO-TIOMYJISIpHAsl JINTEpATypa, CIOBAPH,

CIPaBOYHHKHU, HHTEPHET-PECYPCHI)

34

YMCHHC 00BEKTHUBHO OLICHUBAThb I/IH(bOpMaHI/II-O O BCHIICCTBAX, HX
OpeBpalICHUAX n MPAKTUICCKOM MPUMCHCHUHA u YMCHUC

HCIOJb30BaTh €€ s peicHuA y‘Ie6HO-H03HaBaTCJ'II>HBIX 3aaa4

BJ'Ia,HeHI/IC OCHOBAMH ITOHATUHHOI'O amnmnapara M CHMBOJUYCCKOI'O

sA3bIKa XMMUHU JUIsL COCTaBJIeHHUsA (HOpMYJ HEOPraHMYECKHX BEILECTB,




YpPaBHEHUH  XUMHUYECKUX  pEAKUHUM; OCHOBAMHU  XUMHYECKOH

HomeHkarypsl (IUPAC u TpuBnanbHoif)

YMeHue oOBSACHSATH CBSI3b MOJIOKEHUs 31eMeHTa B [lepuoandeckoit

CUCTEME C YHCIIOBBIMHU XApaKTCPpUCTUKaAaMHU CTPOCHUA aTOMOB

5 XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3apsan sapa, oOIlee YHUCIO
3JIEKTPOHOB), PACHPEIEICHUEM DJJIEKTPOHOB TIO SHEPreTHUYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPUOAOB, KA U KaJlbLUs
[IpencraBnenne 0  MEPUOAMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMUYECKUX BJIEMEHTOB (paJnyC aTroMma, 3JIEKTPOOTPHUIATEIbHOCTD),
6 MPOCTBIX W CJOXHBIX BEHIECTB OT TMOJOXEHHUS JJIEMEHTOB B
[lepuoanueckoit cucreme (B MajblX MEpUOJAX U TJIABHBIX
MOATPYTIAxX) U JIEKTPOHHOTO CTPOCHUS aTOMa
7 YMenue knaccupuiupoBaTh:
7.1 XUMHYECKHUE DIIEMEHTBI
7.2 HEOpPraHWYECKHUE BEIECTBA
7.3 XUMHYECKHE PEaKIuu
8 YMeHue onpenensrTh:
g1 BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB, 3apsij
' HOHa
92 BHJI XHMHYECKOW CBS3M W THIN KPUCTAUTMYECKOW CTPYKTYpPHI B
' COEIMHEHMSIX
8.3 XapakTep Cpe/bl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHMIA)
8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb
9 YMeHue XxapakTepu30BaTh (U3NUECKHUE U XUMUYECKHE CBOMCTRA!
INPOCTBIX BEMIECTB (KUCIIOPOA, O30H, BOIOpOA, rpadur, ammas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJop, HATPUN, Kaaul, MarHuu,
KaJIbIIUN, aTFOMUHHM, JKEJI€30)
CJIOKHBIX BEIIECTB, B TOM 4YMHCJIE MX BOJHBIX pPacTBOpPoB (BOJA,
aMMHaK, XJIOPOBOAOPO[, CEPOBOAOPOJ, OKCHUAbI M T'HAPOKCHJIbI
9.2 metamoB [-IIA rpynn, amromunusi, menu (II), nunka, xeneza (II u
' I11), oxcuner yranepona (II u IV), kpemuust (IV), azota u docdopa (111
u V), ceppt (IV m VI), cepHucras, cepHas, a3oTHCTas, a30THa,
(dbocdopHas, yroiapHasi, KpeMHHEBasE KUCIIOTa U HX COJIH)
9.3

IMPOTHO3UPOBATH n XapaKTCpHU30BaTb CBOMCTBaA BCIICCTB B




3aBUCMUMOCTH OT HMX COCTaBa M CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb MMPOTCKAHUA XUMHWYCCKUX

HpCBpaHIGHI/II;'I B Pa3JIMYHBIX YCIIOBUAX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE M HOHHBIC YPaBHEHUs PEaKIUi, B

10
TOM YHUCJIE:
10.1 peakxiuii HFOoHHOro oOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEbHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
' (Tpymi) HEOPTaHMYECKUX BEIECTB
10.4 MOJTBEPKIAIOITUX TeHETUYECKYIO B3aUMOCBSI3b MEXKy HUMHU
11 YMeHHe BIYUCIATH (IPOBOIUTH PACUETHI):
11 OTHOCUTENIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MaCCOBYIO JIOJIF0 XUMUUYECKOTO 3JIEMEHTA B COCTMHEHUH
11.2 MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00bEeM ra3on
114 10 YpaBHEHUSM XHMHUYCCKHX PEAKIHH ¥ HaXOJHUTh KOJUYIECTBO
' BelecTBa, 00BEM U MacCy peareHTOB WM MPOYKTOB PEaKIIUU
12 Brnanenwue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAMHM  HAay4YHOTO  TMO3HaHWSA (HAOmIOACHUE,
11 U3MEPEHHE, SKCIIEPUMEHT, MOJICTUPOBAHKE) MTPU U3YUCHUH BEIIECTB U
' XUMHUYECKUX SBIIEHUH; yMeHHe chopMynupoBaTh mpodlieMy U
MPEIIOKHUTH MYTU €€ PEIICHUS
122 0e3omacHOl pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' nocyAou U 1abopaTopHBIM 000pyAOBaHUEM
npaBHJIaMu 0€30MacCHOTO OOpAIEHHS C BEIIECTBAMU, HCIIOIb3yEeMbIMU
B TMOBCEJIHEBHOM KU3HU, MPABUIAMH TTOBEACHUS B LEAX COCPEKECHUS
123 3I0pOBbsSl U OKpY’Kalolllel MPHUPOJHOIN Cpeapl; MOHMMaHUE Bpena
' (omacHOCTH) BO3JEUCTBUS HA >KUBBIE OPraHU3MBI OINPEACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHUS M MPEIOTBPALICHUS UX BPEIHOTO
BO3JICCTBHUS
3 Hannune mpakTHYeCKUX HAaBBIKOB TUIAHUPOBAHUS W OCYIIECTBICHUS
CIIEIYIOIINX XUMHUYECKUX IKCTIEPUMEHTOB:
131 M3y4YeHHE U onucaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/ISI/ILICCKI/IMI/I )4 XUMHUYCCKUMU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOLIUE MMPU3HAKH MPOTEKAHUS XUMHUUECKHUX PEeaKIUii

13.2

M3ydYeHHe Croco0O0B pa3eiieHus cMecen

13.3

IMOJY4YCHHUC KHUCIIOpOoAa HW H3YYCHHUC Cro CBOfICTB; MMOJIYYCHHUC
BOAOpPOAa U U3YUYCHUC CTrO CBOﬁCTB; MOJIYUYCHHUEC YTJICKHUCJIIOTO ra3da u

M3Yy4YEeHHE €ro CBOMCTB; MOIyYeHHEe aMMHUaKa U U3y4YeHHUE ero CBOUCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHOW MacCOBOWM J0OJen

pacTBOPEHHOTO BEIIECTBA

13.5

NIPUMEHEHNE AHAUKATOPOB (;makmyca, METHIIOPaHXa U
(dbenondTanenHa) s ONpENENICHUS XapaKTepa CpeIbl B PacTBOpax

KHCJIOT U HIeJo4ei

13.6

HCCJIEIOBAaHUE W  ONMCAHME CBOWCTB HEOPraHMYECKUX BEILECTB
Pa3IUYHBIX KIJIACCOB; M3YYEHHE B3aWMOACHCTBHS KHUCIOT C METAJIaMH,
OKCUJAMM  METAJUIOB,  pPacTBOPUMBIMU U HEPACTBOPUMBIMU
OCHOBAaHUSAMHM, COJISIMH; [OJYYEHHUE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHUE OJHOIO MeETajula JpYyrMM W3  pacTBopa  COJM;
HCClieIoBaHNEe aM(pOTEPHBIX CBOWMCTB THUAPOKCUIOB AaIOMUHUS U

IIUHKA

13.7

pelieHne IKCIIEPUMEHTANIBHBIX 3a7a4 Mo TeMaM: «OCHOBHBIEC KJIacChl
HEOPraHUYeCKUX COEIMHEHUI; «INEeKTPOIUTUYECKAS
IUcconuanusay; «BakHeWmne HeMeTalIlbl M WX COCIUHEHUS,

«Baxneinye MeTaIbl U UX COCTUHEHUS

13.8

XUMHAYECKHE  OKCIICPUMEHTBI,  WIUIOCTPUPYIOIIUE  MPHU3HAKH
MPOTEKaHHs PEaKIii HOHHOrO OOMEHA; KAaueCTBCHHBIC PEaKIMd Ha
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpaxX HOHBI: XJIOPHA-, OpPOMHII-,
womua-, cymbdar-, docdar-, kapOOHAT-, CHIHKAT-aHUOHBI,
THPOKCUI-HOHBI, KATHOHBI aMMOHUS, MAarHUs, KaJIbIHs, ATIOMUHHS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

YmMmenue:

14.1

NpPEACTaBIATh Pe3yJabTaThl dSKCIIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNbCTB, Ipa@UKOB M TaONMIl M BBIIBIATH SMIUPUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHABIIMBAThH CBSI3U MEX]y peaTbHO HAOII01aeMbIMU XUMUYECKUMU
SBJICHUSIMU U MPOIIECCaMU, MPOUCXOAUIMMHI B MaKpO- U MUKPOMHDE,

OOBSICHATH IMPUYIHUHBL MHOFOO6pa3I/I}I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 9K3AMEHE 110 XUMHH

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

HepBOHaanBHBIe XUMHNYCCKHUEC ITOHATHUA

1.1

Yucrtsie BemecTBa U cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI © MOJICKYJIBL. Xumuueckue diieMeHTB. CHMBOJBI  XUMHYECKHX

3JICMCHTOB. HpOCTBIe M CJIOKHBIC BCIICCTBA.

1.3

XuMuueckas Q)opMyna. BanenTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTEeNeHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTeNnbHAs aTOMHAs Macca.
OTtHOCHUTENIbHAS MOJICKYJIAApHAasa Macca. Maccosas J0JI1 XUMHYCCKOT'O 3JICMCHTA

B COCAMHCHUN

1.5

KonmuectBo BemectBa. Monb. MonsipHas macca. MonsipHblii 00bEM Ta30B.

Bzanmocss3p KOJIMYECTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX €AMHUI] BEIECTBA

1.6

dusnyeckrue W XUMHYECKHE SBIICHUS. XHMHYSCKas peaKuusa Hu eé IIPHU3HAKU.

3aKOH COXpaHEHMsI MACChl BEILIECTB. XMMUUECKUE YPAaBHEHUS

Ilepuonnueckuit 3akoH u llepuoguyeckas cucreMa XUMUYECKHUX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHHre aTOMOB

2.1

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucrema XuMHU4YeCKUX seMeHToB . 1.
Menpneneesa. Ilepuoasl u rpynnsl. @U3HYECKU CMBICI MOPSAIKOBOIO HOMEDA,

HOMEPOB MEPUOJA U TPYMNIIbI IIEMEHTA

2.2

Crpoenne atromoB. CocTtaB aToMHBIX snep. M3orombl. Dnexkrponbl. CTpoeHue
ANEKTPOHHBIX 000JOYeK aTOMOB TMepBhIX 20 XUMHYECKUX DIEMEHTOB

[Tepnonnueckoii cucrems! J1.11. Menneneena
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3aKOHOMepHOCTI/I B M3MCHEHHHU CBOMCTB XHMMHYECKHUX 3JICMCHTOB MEPBBIX TpéX
NepuoaoB, KaJlkud, KaJbIUA (paL[I/cha aTOMOB, 3JICKTPOOTPULATCIILHOCTH,
MECTATUIMYECCKUX W  HEMETATNIMYCCKUX CBOﬁCTB) n HX COGI[I/IHGHPII\/'I B
COOTBCTCTBHMHN C IIOJIOKCHHECM DOJIICMCHTOB B HepHOﬂquCKOﬁ CUCTEMEC U

CTPOCHUCM HUX aTOMOB

Crtpoenue BelmiecTBa

3.1

Xumuueckasi cBs3b. KoBaseHTHas (MOJsIpHAsT MW HEMOJIApHAsi)  CBSI3b.

BHGKTpOOTpI/II_IaTeJ'IBHOCTB XUMHNYCCKHUX QJICMCHTOB. Honnas CBA3b.




MeTtamnuueckas CBI3b

3.2

Tunel KpucTalIIMUeCKUX peméToK (aroMmMHas, WOHHAs, MeTaJuIndecKas),
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PELIETKH U BHJIA

XUMHUYECKOH CBSI3U

Baxwueiimme mnpeacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeramnmbl U ux

coequHEHM. MeTaibl U UX COSIMHEeHUS

4.1

Knaccudukanuss u HOMEHKIATypa HEOPraHMYECKHX COCIMHEHHUH: OKCHIO0B
(coneobpazyromue: OCHOBHBIE, KHCIIOTHBIE, am¢oTepHbIE) u
HecosieoOpa3yonue; OCHOBaHMH (LIENOYM W HEPacTBOPUMBIE OCHOBAHMS);
KUCJIOT  (KHCIOPOJACOAEp)KAIne M OECKUCIOPOJHBIE, OJHOOCHOBHBIE |

MHOT'OOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX)

4.2

duznyeckue M XUMHYECKHE CBOMCTBaA IMPOCTBIX  BCIICCTB-HCMCTAJIOB:

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

4.3

dusnueckue U XUMHUYECKHE CBOMCTBA MMPOCThIX BCIICCTB-MCTAJIJIOB: JIMTHUAA,
HaTpu:A, Kajlusd, Marovusd W KaJblHsd, aJIFOMHUHHA, KCEJIC3A4. SHGKTpOXI/IMI/I‘ICCKI/Iﬁ

Ps HAIPSKECHUN METAJLIOB

4.4

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

XJIOPOBOJIOPO/Ia, CEPOBOAOPO/Ia, AMMHAKA

4.5

dusnueckrue W XMMHYECKHE CBOMCTBA OKCHAOB HemeTaiuioB: cepwl (IV, VI),
azota(ll, IV, V), docdopa(Ill, V), yraepona(ll, IV), kpemuaus(IV). [lonyueHue

OKCHUJ0B HEMETAIJIOB

4.6

XuMudeckne CBoMcTBa OKCHAOB: MmetaiwioB [A—IIIA rpymm, muaka, meau(ll) u

xenesa(ll, II).ITonyyenue okCua0B METAIIOB

4.7

XUMUYECKHE CBONCTBA OCHOBAaHMI M aM(OTEPHBIX TUIPOKCHUIOB (Ha MpUMeEpe
TUIPOKCUIOB  alIOMUHMS, Kene3a, IuHKa). llomyuenme ocHoBaHuil U

aM(OTEPHBIX THAPOKCUIIOB

4.8

OOue XMMUYECKHE CBOMCTBA KHCJOT: XJIOPOBOJOPOJIHOM, CEPOBOJIOPOIHOMH,
CEpPHHUCTOM, CEepHOM, a30THOW, (ocPOpHOH, KpEeMHHEBOU, yrojbHOH. OcoObie
XMMHUYECKHE CBONCTBA KOHIIEHTPUPOBAHHOW CEPHOM M a30THOW KHUCIIOT.

[Tonyuyenue xucior

4.9

OO6mme XxuMHUYECKHe CBOMCTBA cpeHux cotied. [lomyuenue coneit

4.10

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

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

4.11

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




CII0COOBI IMOJIy4YCHHA MCTAJIJIOB

4.12

I'enernueckas cBA3b MECXKOY KiiaCcCaMU HEOPraHUYCCKUX COCI[I/IHCHI/Iﬁ

Xumudeckue pPeaKInuu

5.1

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

HM3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUUECKHX YJIEMEHTOB

5.2

TennoBoii a3 hekT XUMHUYECKON peakIi, TEPMOXUMUYECKHE YpaBHEHHs. JK30-

U DHAOTEPMUYECKHE peaKkny. TepMOXUMUUECKUE YPABHEHUS

53

OKHCIIUTEIbHOBOCCTAHOBUTEIBLHEIE pcaKkmuu. OKHUCIIUTEIM U BOCCTAHOBUTEIH.
[Ipomecchl  OKMCIEHHST W BOCCTAaHOBJICHHS.  OJEKTPOHHBIM  OayiaHc

OKHCJIUTEIILHOBOCCTAHOBUTEIIHHOM pcakuuu

54

Teopus 3mekTpoauTHYECKON qucconuanui. KatuoHbl, aHHOHBL. DJIEKTPOJIUTHI U

HEDJICKTPOJINTEI. CunbHbIE U cla0bIe SJICKTPOJIUTEI. CreneHb JUccomranmm

5.5

Peakiiuu woHHOTO OOMEHA. YCIOBHS NMPOTEKAaHWs PEAKIMA HMOHHOTO OOMEHa,

IIOJIHBIE U COKPAILEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

XHUMHS U OKpYyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeJOBEKa. bes3omacHoe
UCIOJb30BaHUE BELIECTB M XUMMUYECKHX peakluil B jaboparopuu U OBITY.

HepBaH nmomMouib MnMpu XUMHUYICCKUX 0XKOrax U OTpaBJICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpY’Kallled cpeapl  (KUCIOTHBIE  JIOXKJH,
3arpsi3HEHUE IOYBBI, BO3[yXa U BOJOEMOB), CIIOCOOBI €ro MpelOoTBPALICHUS
[IpenenvHas momyctumasi koHmeHtparus BemectB (IIJIK). Pomp xumuu B
pEelIeHUU HKOJOTHYECKUX TpolsieM. YCWwieHHe MapHUKOBOTO 3 dekTa,

paspymieHue 030HOBOI'O CJIOA

6.3

[Ipumenenue cepsol, a3ota, pocdopa, yriepoaa, KpeMHUS U MX COCIUHEHHH B
OBITYy, MEIWIIMHE, MPOMBIIIICHHOCTH W CEILCKOM Xo3sicTBe. [IprMmeneHue
META/UIOB M CIUIaBOB (CTajb, YYTyH, IIOpaTIOMHHHI, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH MX COeAuHEeHMA. [IoHATHEe 0 KOPPO3UU METAJIOB, OCHOBHBIC

CHOCOOBI 3aIUTHI KX OT KOPPO3UU

6.4

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

MPOYKTHI UX MepepadboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

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

ITonsTHE O OMOJOIMUECKH BaXKHBIX BCHICCTBAX: KHPAX, 6CJ'IK8.X, YIJICBOAax — M UX




POJIA B JKU3HU YCIIOBCKA

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




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

» Xumus: 8-i kiacc: 6a30BbIi yPOBEHB: YUCOHUK; 5-€ U3aaHue, nepepaboTaHHoe,
8 kimacc/ I'abpuensn O.C., OctpoymoB U.I'., CnankoB C.A. AKIIMOHEpHOE
obuectBo «M3narensctBO «IIpocBemenne

» Xumus, 9 kiacc/ 'abpuensua O.C., OctpoymoB U.I"., Cnagkor C.A.

AxrmmmonepHoe o0rmiecTBo «M3marensctBo «lIpocBemenne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

https://myschool.edu.ru/profile

o] ""ObpasoBarenbHbI LEHTP""
=Becenosa Onbra

, E=su.school1_serg@63edu.ru

ff0 9TOT JOKYMEHT CBOEMN

en nognucoto

) b633

025 @OETT 09:55:36+04'00'

N

Becenosa Onbra AnekcaHIpeBHg

/]







		2025-09-11T09:55:36+0400
	00a565a341af77b633
	Веселова Ольга Александровна
	Я подтверждаю этот документ своей удостоверяющей подписью




