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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusl, MPEICTaBICHHbBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QenepanbHOM paboueld MporpamMMel
BOCIIUTAHUS U C YUETOM KOHUEMIINY MPEnogaBanusi yueOHOro mpeameTa « XuMus»
B 00pasoBarenbHbIX opranu3zaiusx Poccuiickoit deneparuu.

[Iporpamma 1o xumMuu [Oa€T MpEACTaBICHUE O LEJsAX, OOUIeH cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M Ppa3BUTUS OOyYarOUIUXCS CPEICTBAMHU Y4YEOHOIO
peaIMeTa, yYCTaHaBJIMBAET 00s13aTeIbHOE pEeIMETHOE coJiepKaHue,
MpeaycMaTpPUBaET pPACIpEAeIeHUe €ro Mo KilaccaM U CTPYKTypPUpOBaHUE IO
pazznenaM M TeMaM MpOrpaMMbl [0 XHMHUH, OIpPEIETsAeT KOJWYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIEp KaHMUs, PEKOMEHyEMYIO
MOCJEA0OBATEILHOCTh  U3YUYEHUSI XUMHU C YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKA Y4eOHOro Tpolecca, BO3PACTHBIX
0COOEHHOCTEM  O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXKHOCTH MpeaMeTra  Juis
peanuzainuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUA, a TAaKXKe TPeOOBaHMN K
pe3ynbTaTam oOy4YeHHsS] XMMHUHU HA YPOBHE II€JIeH U3y4YeHUsI TIPEIMETa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATENBHOCTH OOYYaIOIIETOCsl IO OCBOEHUIO
y4eOHOTr0 CO/Iep>KaHMUs.

3HaHUWE XUMHUHU CIYKUT OCHOBOM st (OpPMUPOBAHUS MHUPOBO33PEHUS
00y4Jaromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €JIMHCTBE MHPA, BAXKHYIO
poJib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMONPEBPALIECHUSIX
SHEPrud M 00 HBOJIIOLMHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHS [I00aNIbHBIX
npo0JjieM YCTOMYMBOTO PAa3BUTHUS UYEIOBEUECTBA — CHIPHEBOM, IHEPrETHUUECKOMH,
MUIIEBON U 3KOJOTHYECKON O€30MMacHOCTH, TPOOIJIEM 3IPABOOXPAHEHHUSL.

N3ydenne xumuu:

CIIOCOOCTBYET  pealiM3alMyd  BO3MOXKHOCTEH  JIJIi  CAMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYpPHI JIMYHOCTH, €€ 00111eH 1 (QYHKIIMOHATHLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUPOBAHHE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
OoOy4JaromMxcs, HABBIKOB HX CaMOCTOSITEIbHOW  y4eOHOW  JIeATEeIbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIIECIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEHEBHOM )KM3HU, TaK U B IPO(PECCHOHATIBHOMN 1E€ATEIbHOCTH;

3HAKOMHUT €O CHEIU(GUKONW HAYYHOTO MBIIIJICHUS, 3aKJIAJIbIBAET OCHOBBI
LEIOCTHOTO B3IJIA/1a HA €IMHCTBO MIPUPOJIBI U YETOBEKA, SIBJSETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOU rPaMOTHOCTH O0YYarOIINXCS;



crocoOCTBYeT (hOPMHUPOBAHUIO IICHHOCTHOTIO OTHOINCHUS K ECTECTBEHHO-
Hay4YHbIM 3HAHUSAM, K [IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHUYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBiieHHWs B OOYyYEHHH XUMHUU OOECIEUMBAIOTCS CHEUU(UKOM
colepKaHusl  y4eOHOro  IpeameTa, KOTOpbIM  SBIAETCA  MENarOrMYecKH
aJIanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OMpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro 0O0pa30BaHMsI OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOIIUMUCS CUCTEMbl IMEPBOHAYAIBHBIX MOHATUH XHMHH, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHSTHI
OPraHUYECKON XMMUHU.

CrpykTypa coaepaHus MporpaMMbl MO XMMHUU C(POpMUPOBAHA HA OCHOBE
CUCTEMHOr0o nojaxonaa kK €€ m3yudeHuro. ConepKaHUE CKIAIbIBAETCS U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHYECKOMN
peakuuu. OOe 3TU CHCTEMBbl CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHIUITY
MOCJIEJOBATEIBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX MPEACTABICHHM
Pa3HOI0 ypOBHS:

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

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

— YUY€HHUA O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TMpeACTaBlIeHUM 00 AIIEKTPOIUTUUYECKOW JAHUCCOIMAllMM BEIIECTB B
pacTBopax.

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

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (POPMHPOBAHUIO
MPEJICTABJICHNS] O XUMHAYECKON COCTABIISIOLICH HAYyYHOM KAPTUHBI MUPA B JIOTHKE
€€ CHUCTEeMHOW MNpHUPOIbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
METO/IaM TO3HaHUsl B Hayke. M3yueHue XuUMUU NPOUCXOAUT C MPHUBJICUCHHEM
3HAHMM W3 paHee HW3YUYEHHBIX Y4YeOHBIX MNpeaMeToB: «OKpyX aroluid MUpY,
«buosnorus. 57 kmacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
JEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpBI.
3amaya y4yeOHOTO mpeaMeTa COCTOMT B (DOPMHUPOBAHMM CHCTEMbl XHMHUYECKUX
3HAHUM — BaKHEHIINX (aKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX O00OOIIEHH MHMPOBO33PEHUYECKOIO XapakTepa, s3blKka HAyKd, B



OpUOOIIEHUHM K HAay4YHBIM METOJIaM [IO3HAHUS MpPU M3YyUYEHUH BEIIECTB MU
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHUU B Y4YEOHO-NO3HABATENBHON M yueOHO-HCCIEI0BATEIbCKOM
JeATENbHOCTH, OCBOCHHMM NpaBWII Oe30MacHOro oOpalieHus ¢ BEIIECTBAaMHU B
ITOBCEHEBHOM KU3HMU.

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

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

—  HampaBJICHHOCTh OOy4YeHHs] Ha CHCTEeMaTHYecKoe MpHOoOIIeHUE
oOy4Jarommxcs K CaMOCTOSTENbHOM MO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
MeTOoJaM TMO3HaHMs, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecreuyeHne yCaoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUaAOIITUMUCS
OMbITA Pa3HOOOPA3HON NEATETBbHOCTH, IMO3HAHHUS W CAMOIO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIUX YHHUBEPCAIBHOE 3HAYEHUE IS
Pa3JIMYHBIX BUJOB AEATEIbHOCTH;

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

— (¢opMmupoBaHHE Yy OOy4YalIIMXCAd T'YMAaHHUCTHYECKHX OTHOILUEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUU i1 BBIPAOOTKH 3KOJOTUYECKU
1[€71eCO00pa3HOro TMOBEJEHUS B OBITY U TPYJOBOM JEATEIBHOCTH B UENISIX
COXPAHEHHUs CBOETO 3/10POBb U OKPY’KAIOLIEN IPUPOAHOMN CPEBI;

— pa3BUTHE MOTHBALUM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS OOIIEYENOBEUYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduis U HAMPaBICHHOCTH JalbHEHUIIEro
oOyueHus.

OOmee 4YMCIO YacoB, OTBEACHHBIX MJs M3YYEHUS XHMHHM Ha YpPOBHE
OCHOBHOT'0 00111€T0 00pa3oBaHus, cocTaBiseT 136 gacoB: B 8 kitacce — 68 yacoB (2
gaca B HeJlent0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).



COAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Poinp XuMuM B )KU3HU 4YeJIOBEKa. XUMHS B CUCTEME HaykK.
Tena wm BemecrBa. PuU3MYECKHE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHUE
BewecTB. [loHsTHE O MeTOAax MO3HAaHMS B XUMHH. YHCTBIE BEUIECTBA U CMECH.
CriocoOnI pa3eneHus: cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE HJIEMEHThl. CHMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocTbie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckass ¢opmyna. BaleHTHOCT aTOMOB XHMHUYECKHUX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBAa cocTaBa BewlecTB. OTHOcCHUTENbHAas aToOMHas Macca.
OTHOcUTENBHAS MOJIEKYJIsIpHAas Macca. MaccoBas 10151 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

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

DOU3UYECKUE U XUMHUYECKUE SIBJIICHUS. XUMUAUYECKasA PEAKIUA U €€ MPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYecKHe ypaBHeHus. Kmaccuduxarms
XUMHYECKUX peakluil (COeAMHEHUS, PA3I0KEHHsI, 3aMEILICHUS, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ0#, mpaBmiiaMu pabOThl B JabOpaTOpuu U
npuéMaMu oOpalieHus ¢ J1adopaTOpHBIM 000PYJOBAHUEM, W3YUCHHE W OMUCAHHE
(bu3NYEeCKUX CBOMCTB OOpa3IOB HEOPraHWYECKUX BEIIEeCTB, HaOII0/ICHNE
¢busnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJIa, PACTHUPAHHUE caxapa B CTYIIKE,
KUIIEHUE M KOHJEHCALMs BOJbI) U XUMHUYECKHX (FOPEHUE CBEYH, IMPOKAIWBAHHUE
MEJHOU MPOBOJIOKHU, B3aUMOJEHCTBUE MEJIa C KUCIOTOM) SABJIEHUI, HAOII0IEeHHE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pa3jokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapusi, pa3sioKeHUE TUIPOKCHUIA
meau (1) npu HarpeBanuu, B3auMoIecTBHE Xele3a ¢ pacTBopoM conu meau (1II),
U3Yy4YEHUE CIOCOOOB PA3AEIICHHUs] CMECE: C NMOMOIIBI0 MarHurta, (PUIbLTPOBAHUE,
BBITIAPUBAHUE, JUCTWUIAIMSA, XpoMaTorpadus, MPOBEJACHHE OYUCTKUA MMOBAPEHHOM
CONiM, HaONIOJEHWE W  ONUCAaHUE  PE3yJbTaTOB  TMPOBEJECHUSA  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MAacChl, CO3/IaHUE MOJEJEeH MOJEeKyI
(ILIapoCTepKHEBBIX).

BaxHeilline npeacTaBuTe Il HEOPraHMYeCKUX BellecTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — aimeMeHT U mpoctoe
BelecTBo. HaxoxneHue kuciaopoaa B mpuponae, (U3MUECKHME W XUMHYECKHE
cBoictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkuciopona. CrnocoOsb



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

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

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

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

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

Knaccudukanus Heopranudeckux coenuHenuit. Oxcuasl. Kiaccudukarus
OKCUJIOB:  coseoOpasyoinue (OCHOBHBIE, KHUCJIOTHbIE, aM@oTepHble) U
HecosieoOpasyromue. HomeHnkmarypa okcuaoB. Du3nueckue W XUMHUYECKHE
CBOMCTBa OKCUIOB. [lonyueHne okcuaos.

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

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

Conu. Homenkiarypa cosieil. @U3n4YecKrue U XUMUYECKUE CBOMCTBA COJIEH.
[Toyuenue coien.

I'eneTnueckas CBs3b MEXKy KJIaCCaMH HEOPTaHWUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEIEIICHUE COAECPKaHUs KHUCIOpOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJICCTBUSA BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS U
MpeKpallleHus TopeHus (Mokapa), O3HAKOMJICHME C O0Opa3naMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHWE, pACMO3HABAHWE W H3yYCHHE
CBOICTB BOJOpoAa (rOpeHue), B3auMojecTBue Bojopoaa ¢ okcugaom meau (1)
(BO3MOKHO HCITIOJIb30BAaHUE BHUIEOMATEpUaioB), HaOIIOAeHHE 00pa3I0B BEIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOEHHOCTEW PACTBOPEHHMSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J0JI€l pacTBOPEHHOTO BEILIECTBA, B3aUMOJEHCTBUE BOJIbI C METAJLIAMU
(HaTpueM ©  KajgbuueM) (BO3MOXHO MCIOJb30BaHUE BUIECOMATEPUAIIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB Pa3IWYHBIX KIJIACCOB,
HaOJII0ICHNE U3MEHEHHUS OKPACKH MHJIMKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
uzyuyeHue B3aumojeicTBusa okcuga menu (II) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIIOT C MeETajulaMH, PEaKUHi HEUTpAIN3alWH, ITOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 MeTajula APYTMM M3 pacTBOpPA COJIH, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3aJad N0 TeMe «BaKHeWIne KIIacChl HEOpPraHWYEeCKUX
COCIMHEHUI.

Iepnoanuyecknii 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemenToB JI. WU. MenpgeneeBa. Ctpoenne aTomMoB. XHMMHYECKAs CBA3b.
OxucaNTeTIbHO-BOCCTAHOBUTEIbLHbIE PEAKIIMHU

[lepBble TOMBITKM KJIAcCU(DUKAMKM XUMUYECKUX 3iemMeHToB. [loHsTHE O
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M ILIEIOYHO3EMEIbHbIE METaJUIbl,
rajJoreHbl, MHEPTHBIE ra3bl). DJIIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCHIbI
Y TUIPOKCUIBI.

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

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

3aKOHOMEpPHOCTM W3MEHEHUS paJdyca aTOMOB XUMHYECKUX JJIIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAaM.

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

Xumuueckass cBs3b. KoBanmeHTHas (MoOJspHass W HENOJSIPHAs) CBA3b.
DIEKTPOOTPULATETBHOCTh XUMHUECKUX JIEMEHTOB. FIOHHAsI CBS3b.

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

Xumuueckuit IKcnepumenm:

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

Mestcnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3ed MPU U3YYEHUH XUMHUHM B 8 Kjacce
OCYUIIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-HAYYHbIX
MOHSTUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO [IUKJIA.

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

@dusuka: Marepusi, aroM, O3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
M30TOIBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUYECKUMN 3apsij, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3HUYECKUE BEIUYUHBI, €IUHUIIBI
M3MEpPEHMSs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpaTbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUMs

Ileprnonnueckuit 3akoH. llepuoauueckas cucrema XUMUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHne aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMHYECKUX DJJIEMEHTOB TE€PBBIX TPEX TNEPUOJOB, Kalus, KaIblUd M UX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM »3JIeMEHTOB B llepunoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

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

Knaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMUXCA K Pa3JUYHbIM KjaccaM HEOPTraHUYECKUX
COCMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYECKUX PeakIuil M0 pa3IuyHbIM MpU3HAKaM (TI0 YHCITY
U COCTaBy YYACTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHHUIO CTETeHEeH OKUCIEHUS XMMHUYECKHX JJIEMEHTOB, IO 00paTUMOCTH, IO
Y4acTHUIO KaTajau3aTopa). DK30- U IHJOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[Tonsitue 0 cKopocTH XUMHUYECKOW peaknuu. [loHarne o0 oOpaTHUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakiuax. [[oHATHEe O TOMOT€HHBIX U T€TEPOTECHHBIX
peakuusax. [lonarue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBECHHU. DaAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOW PEAKIMU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

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



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

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

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

Xumuueckuit IKCnepumenm:

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

HemeTaJuibl 1 MX COeIMHEHHUS

OO6miast xapakTepucTUka rajnoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue u (pU3MUecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKME CBOWCTBA Ha IpHUMEpe  XJjopa
(B3aUMOJENCTBUE C MeTaylaMd, HEMeTaJlJlaMH, IleJo4yaMu). XJIOPOBOJIOPO.
ConsiHass KuCI0Ta, XUMUYECKHE CBOMCTBA, IOJYyYEHHE, NMpUMEHEHUE. JlencTBue
XJIOpa M XJOPOBOJIOPOJA HA OPraHHM3M 4eJIoBeKa. BaxHeilune XJIopuabl U UX
HaXO0XKJEHUE B IPUPOJE.

O6mas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTeNeHUu OKHucieHHs. CTpoeHue W (PU3HUYECKHE CBONCTBA
IPOCTBIX BEUIECTB — KUCIOPOJIa U Cephl. AJUIOTPOIHBIE MOJU(PUKALIUN KUCIOPOAA
U cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOPOJ, CTPOEHHE, (PU3UUECKHE U
XUMUYECKUE cBOMCTBA. OKCHIBI CEphl KaK MPEICTABUTEIN KHCIOTHBIX OKCHUIOB.
CepHast kuciora, (uU3MUECKUEe W XUMHUYECKHME CBOMCTBa (00IIHME Kak
IpeJCTaBUTeNd Kiacca KHCIOT M crneuuduueckue). XUMHUECKHE peakluHu,
JeKaliie B OCHOBE IPOMBIIUIEHHOTO croco0a MOJy4eHUsT CEPHOW KHCIIOTHI.
[Ipumenenue cepHor KucinoThel. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLUs Ha



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

OOmas xapakTepucTuka 37JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHCIEHHA. A30T, paclpoOCTPaHEHHWE B IPUPOJE,
dbusnyeckue U XuMuueckue cBoiictBa. KpyroBopor azora B mpupoje. AMMUakK, ero
(bu3nYecKue U XMMUYECKUEe CBOMCTBA, MOJyuyeHue U npuMenenue. Coiu aMMOHHS,
X (U3HYECKUE U XMMUYECKUE CBOMCTBA, IpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMs. A30THasi KHUCIOTa, €€ MOJy4yeHHe, (PU3NYECKUE U XUMUYECKHUE
cBoiicTBa (0OIlME Kak TMpeACTaBUTENS KIacca KHUCIOT W clenu(uueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA0OpeHnil. XuMHUYECKOe 3arpsi3HEHUE OKPYIKaIOIIEH Cpelibl COEIMHEHUSIMU a30Ta
(KUCTIOTHBIE JMOXKIHW, 3arps3HEHHE BO3ayXa, MOYBBI W BoAoéMoB). docdop,
aloTponHeie Moaudukanuu Gochopa, U3MUECKHE U XHUMHYECKUE CBOWCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue 1 XUMUYECKUE CBOMCTBA,
nostyuenue. Mcnonap3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YAOOPEHUM.

Oo6mas xapaktepuctuka 3meMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHUS.  YIJIepoA,  aUIOTPOITHBIE
MOAM(PUKALMM, PACHPOCTPAaHEHHE B MpuUponae, (U3MUYECKUE U XHUMHUYECKHE
cBoictBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuibl yriepoaa, ux
bu3nUeckue W XUMHUYECKHE CBOWCTBA, JCHCTBME HA JKUBBIE OPTraHU3MBI,
MOJIyYeHHE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBbl, CBSI3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a riao0aqbHOrO TOTEIUVICHUS KIUMara, MMapHUKOBBIN
s dext. YronbHas Kuciaotra v €€ colid, UX (PU3nUecKue U XMMHUUECKUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIIbCKOM
XO35ICTBE.

[lepBoHavaIbHBIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COETMHEHMSIX
yriiepoaa (MeTaH, 3TaH, TUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHpie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTh),
NPOAYKThl WX mepepaboTku (OEH3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMUYECKH Ba)KHBIX BEIIECTBAX: KUPAX, O€NKaX, YrIeBOJaX — U UX
poJii B JKHM3HM 4YeloBeKa. MarepualibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCIMHEHUM.

KpeMHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOICTBA, MOJYYCHHE W
npuMenenue. CoequHeHus: KpeMHUsT B mpupojge. OOmme mnpeacraBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CUIMKaThl, UX HCIOJIb30BAHHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHelilne cTpouTeNnbHbIE MaTepHallbl: KepaMuKa,



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

Xumuueckuii IKCnepumenm:

M3YyUYeHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
MIPOBE/ICHNE KAYEeCTBEHHBIX PEAKIUN Ha XJIOPUI-MOHBI U HAOIIO/IEHNE TTPU3HAKOB
WX TPOTEKAHMs], OMBITHI, OTpaXkarlue (PU3NYeCKue U XUMUYECKHE CBOMCTBA
raJloreHOB M WX COEAWHEHUM (BO3MOXKHO HCIMOJIb30BAHUE BHUIEOMATEPUAIIOB),
O3HAaKOMJIEHME ¢ oOpaslaMud XJOpHUAOB (TAJIOT€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  COeAUHEHUsSMU  (BO3MOXKHO  HCIOJB30BaHHE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE Mpolecca OOYyIIIMBaHUSl caxapa MoJl IeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBbI, M3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOMN CEPHON KHUCIIOTHI, MPOBEACHUE KaYECTBEHHON peaklUny Ha cyib(art-
MOH W HaOJIOJieHHE TpHu3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa U UX COECIUHEHUH (BO3MOXKHO HCIOJIb30BAHHE
BHUJIEOMATEpUAIIOB), oOpas3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE U H3YyYEHUE CBOWCTB amMMHUaka, IMPOBEJICHUE
KaueCTBEHHBIX PEAKIIMH HAa MOH aMMOHUA U ¢GocdaT-uOH U U3yUYCHHE MPU3HAKOB
UX TIPOTEKAHUs, B3AUMO/ICVCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJBIO
(BO3MOXKHO HCIIOJIb30BaHUE BHUJICOMATEPHUAIIOB), U3YyUYCHUE Moeen
KPUCTANIMYECKUX pEHIETOK anMasza, rpadura, QyiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aACOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM W
YCTPOMCTBOM NPOTHBOras3a, MojydyeHue, coOMpaHue, pacrio3HaBaHUE U U3YUYEHUE
CBOMCTB YIVIEKHCIIOTO Ta3a, MPOBEJACHUE KAUeCTBEHHBIX peakIuii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYE€HHE TMPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMENH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHenme HeMeTalyIbl U UX COETUHEHHUSD.

MeTaJiibl 1 MX COeIMHEHUS

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

[[lenounbie MeTamibl: nonoxkenue B Ilepronnueckoil cucTeMe XUMUYECKUX
sanemeHToB JI. 1. MeHnaeneeBa, CTpOEHHME MX aTOMOB, HAaXOXJICHUE B IMPUPOJE.
duznyeckre ¥ XUMHYECKHE CBOMCTBA (HA mpuMmepe HaTpus U Kanus). OKcuabl u



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

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

AroMuHUN: TTON0keHUE B [leprnoinueckor CUCTeME XUMHYECKHUX 3JIEMEHTOB
. N. MengaeneeBa, CTpoOeHUE aTtoMma, HaxoxAeHue B mpuponae. duszuyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AM(OTEpHbIE CBOMCTBA OKCHUJIA U TUIIPOKCHUIA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuognueckoit cucremMe XUMAYECKUAX AJIEMEHTOB /.
. MenneneeBa, CTpoeHHE aToMa, HaxOoXJIeHUe B npupone. Dduszuueckue u
XUMHUYECKUE CBOMCTBA xene3a. OKCuIbl, rTuapokcu bl u conu xkenesa (II) u xenesa
(III), ux cocraB, CBOWCTBA U MOITYYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB W CIUIABOB, HX (PU3NYECKUMH
CBOICTBAMH, M3yUYE€HHE  PE3yJbTaTOB KOPPO3UU  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLIECCA TOPEHHUS KEJNE3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJIB30BAaHHWE  BHJICOMATEPHAIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIIMi HAa MOHBI: MArHUS, KAIbIUs, aIFOMUHUS, [IUHKA, XKee3a
(IT) u xeneza (I11), meau (II), HabmroAeHUE U OMKMCaHUE MPOIIECCOB OKPAITMBAHUS
IJJAaMEHH MOHAaMU HATpUsl, Kalud M KalblUs (BO3MOXXHO MCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), HCClIeJOBaHNE aM(POTEPHBIX CBONCTB TMAPOKCHU/IA ATFOMUHHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE YKCIIEPUMEHTAbHBIX 3aJ1a4 10 Teme «Baxueimue
METaJUIbl U KX COCTUHEHUSY.

XuMHS M OKPYKAKOLIAA cpeaa

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

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaenbHas J0mycTUMas
KOHIIeHTpanus BemiecTs, nainee — [1/1K). Ponb xumuu B penieHun 3K0JI0rM4eCKuX
npooIeM.

Xumuueckuii IKCnepumenm:

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

Mesicnpeomemmnuie ceazu



Peanuzanus MeXNpeIMETHBIX CBsI3ed MPU U3YYEHUH XUMHUHM B 9 Kjacce
OCYUIIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W TIOHATHUM, SIBJSIOIMIMXCS CUCTEMHBIMH JJIsI OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THIMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCUPUKaLUsi, TMEePUOJIUYHOCTh, HAOIIOECHNE,
AKCIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPUAIIBI.

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

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

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



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

JIMYHOCTHBIE PE3YJbBTATBI

JInuHOCTHBIE pPE3yJIbTaThl OCBOGHHUS MPOTrpaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYEeHHs] XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEJIBHOMN JEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMHA POCCUMCKUMU
COLIMOKYJIbTYPHBIMM W JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH, IIPUHATHIMUA B
oOlIeCTBE MpaBUJIaMW U HOPMAaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMAIIU3AIMN O0yYarOIIMXCA.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaroOUIMXcs
PYKOBOJCTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LIEHHOCTHBIX OpHMEHTALUd U
pacuIMpeHue ONbITa AESITENLHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpuoTH4YECKOro BOCIIMTAHUSA:

LIEHHOCTHOI'O OTHOULIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACIEIUI0, TMOHUMAaHHs 3HAYECHHUS XUMHYECKOM HAyKH B KU3HHU
COBPEMEHHOIr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW HH(pOpMALIUEH O
MEPENOBBIX JOCTUKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUAX 00 YCTPOICTBE MUpa U OOILECTBA;

2)rpa:kIaHCKOro BOCIIUTAHUSA:

OPEACTABICHUS O COLMAJIbHBIX HOpPMax M MpaBWiIaX MEXIUNYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOW, TBOPYECKOM M JAPYTHX  BHJAX
JeSTeIbHOCTH, TOTOBHOCTUM K Pa3HOOOpPA3HOM COBMECTHOM JEATENBHOCTH IpPHU
BBITIOJITHEHUW Y4E€OHBIX, I103HABATEJIbHBIX 3aJ]]a4, BBIMOJIHEHUH XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMIIEHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOLECCEe ITOW Y4yeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEJACHUE M INOCTYNKA CBOMX TOBAapUIIEH C IO3ULIHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIIKOB;

3)IlEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XWMHMYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH W COCTABIISIOIINE
OCHOBY JIJI1 IOHUMAaHUSl CYIIHOCTH HAyYHOM KapTHUHBI MHpA, MpPEJCTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IOJIyYEHUE HOBBIX 3HAHUH I10
XUMHUHU, HEOOXOIUMBbIE Jisi OOBSICHEHHS HaOII0JIaeMbIX IPOIECCOB M SIBJICHUM,
MO3HAaBaTEIbHON, MHGOPMAIMOHHOW M YUTATEIbCKOW KYJIbTYphl, B TOM YHUCJE
HaBBIKOB CaMOCTOATENbHOM pabdoThl C y4eOHBIMM TEKCTaMH, CIPABOYHOM



JUTEPATYPOH, JOCTYMHBIMA TEXHUUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHHIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTH H
CIHOCOOHOCTh K  €aMOOOpa3OBaHMIO, NPOEKTHOW U  HCCIEAOBATENIbCKOU
JeSATETbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOy4YEHHUS B
JTaJIbHEHIIIEM;

4)(popMupoBaHUS KYJAbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHME IOCIEACTBUN H
HEMPUATUE BPEIHBIX NMPUBBIYEK (YHOTPEOICHHS aTKOTOs1, HAPKOTUKOB, KYpEHUs),
HEOOXOJMMOCTH COOJIFOJIEHUsI TpaBwyl O0€30MacHOCTH TpH  OOpalleHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHOM KU3HU,

5)TpyA0BOro BOCIIUTAHMSA:

MHTEpEC K MPAaKTHUYECKOMY M3yUeHHUIO Tpodeccuil u Tpya pa3auyHoro poja,
YBOKECHHE K TPYIAy M pe3yjibTaTaM TPYJIOBOH IEATEIbHOCTU, B TOM 4YHCJIE Ha
OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHUW 1O XUMHUU, OCO3HAHHBIM BBIOOP
WHJMBUAYAJIbHOW TPAEKTOPUHU MPOJIOIHKEHUsT 00pa30BaHUs ¢ YUETOM JTMYHOCTHBIX
WHTEPECOB U CMIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCA B MPOPECCUOHAIBHON CPENIE;

6)3K0,10rH4eCcKOro BOCIIUTAHUS:

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

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

METAINIPEIMETHBIE PE3YJIbTATbBI

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



HAyYHOW KapTUHE MHpA, U YHUBEpCAIbHbIC yueOHbIe NeicTBUS (ITO3HABATEIBHEIE,
KOMMYHUKATHUBHBIC, DPETYJISTHUBHBIE), KOTOpPhIE 0OECIeurnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO M OCYILECTBJICHUIO Y4eOHOM
JIEATEeIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIE 1eHCTBUS

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHHSI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PACKPHIBATH CMBICI XUMHUYECKUX MOHSITUN (BBIACIATH MX XapaKTEpPHBIC
MpU3HAKH, yCTaHABIMBATh B3aUMOCBS3b C JPYTMMHU MOHSITUSMH), UCIOIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OTJENBHBIX (PAKTOB U SIBIICHUMN, BBIOMpATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUYECKUX PEeaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3yUEHWUS,
CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHAYKTUBHbBIC, I€TyKTHUBHBIE, [0 aHAJIOTUN),
JIeJIaTh BBIBOJIBI M 3aKJIFOUYEHUS;

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

Ba3oBble uccienoBarejibckme 1eiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMNPOCHI B KAauye€CTBE HMHCTPYMEHTA
MO3HAHUSA, a TakKKe B KauyecTBE OCHOBBI g (DOPMUPOBAHHUS THUIIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOPETEHUE OMNbITa M0 TUIAHUPOBAHUIO, OPraHU3AIMU W MPOBEIACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, yMEHWE HaOmoIaTh 3a XOJOM IIpolecca,
CaMOCTOATEIFHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POopMYyIHpPOBaTH 0000IIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMBITA, UCCIETOBAHUS, COCTABIISTh OTYET
0 MPOJIETTaHHOM padore.

Pabora c nundopmanueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUJOB U (POPM Mpe/ICTaBICHUS, TTOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT ~ JIUTEpaTypa XUMHUUYECKOTO COJAEpPKAHUS, CIPaBOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3allpoChl NMPU MOUCKE U OTOOpE
uHOpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMUMBIX [JISi BBITOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 33/1a4 OMPEISIEHHOTO TUIIA, TPHOOPETEHNE OMbITA B
o0lacTd MCHOJB30BaHUS HMHPOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIaZICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENFHO BHIOUPATh ONTUMANBHYIO (pOpMy TpeacTaBieHus: HHGOpMauu u
WUTIOCTPUPOBATh pEIIaeMble 3aladll HECIOXHBIMH CXEMaMH, JuarpaMmMmamu,
apyrumu popmamu rpavki 1 UX KOMOMHALUSAMY;

yMEHHE HCIOJb30BaTh M AaHAJIU3UpPOBAaTh B Ipolecce ydyeOHOH u
HCCJIeI0BATENBCKON JEATENHbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEeNIbCKOTO XO3SiCTBa W TPAHCIOPTa HA COCTOSIHME OKPYKAIOIMICH MPHUPOTHOM
Cpelbl.

KoMMyHuKaTHBHBIE YHHBepcaibHble YueOHbIe 1eliCTBUS:

yMEHHUSl 3a/laBaTh BOMPOCHl (B XoJe Auanora W (WJIM) JUCKYCCHM) TIO
CyHmIECTBY  OOCyXKmaemMol  Tembl, (QOpPMYIUpOBAaTH CBOU  TPEIIIOKCHHS
OTHOCHUTEIFHO BBITIOTHEHUS MPEJIOKEHHOH 3a/1a4u;

YMEHHsSI ~ IPEICTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  [O3HABATEIbHOU
JESATEIbHOCTH B YCTHBIX UM THCbMEHHBIX TEKCTaX; JeNarh MPe3eHTalUIO
pe3yIbTAaTOB BBHIMOJTHEHUS XHMUYECKOTO JKCTIepUMEHTa (J1abopaTOpPHOTO OIBITA,
1a00paTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

yMEHHsSI y4eOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENILHOM M MCCIIEIOBATEIbCKOM  JICSITENIbHOCTH  TPU  pElICHUHU
BO3HUKAIOIINX TPOOJIEM Ha OCHOBE Y4y€Ta OOIIMX HMHTEPECOB HM COTJIACOBAHMS
no3uIuii (00cyXeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC HITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JIEUCTBUM, ONpEIECICHHEe KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOW PaOOThI U IPYTHE).

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBHUS:

YMEHHE CaMOCTOSITEIbHO OMPEACNATh IENU ACeSTeNbHOCTH, IUIAHUPOBATD,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEeIIbHOCTh, BBIOUpATh Hanbosee d3(hPeKTUBHBIE CIIOCOOBI pPeIIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSTENIbHO COCTAaBIATh WM KOPPEKTHPOBAThH
MIPEVIOKEHHBIA AJITOPUTM  JIEVCTBUWA TIPU BBINOJHEHUM 33JaHUA C YYETOM
MOJyYEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBICHHON IeIH, YMEHHE
MCTIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, TIPE/IaraeMbie B yCIOBUU 3aaHHIA.

IMPEAMETHBIE PE3YJIBTATbHI

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



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

K xoHiy 00yuenus B 8 kjiacce rnpeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

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

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSATUM U
MPUMEHSITh 3TU OHSTHUS MPU OMKUCAHUU BEILIECTB U UX MPEBPAIICHUIH;

e HCIMOJBH30BaTh XHWMHUYECKYI) CHUMBOJHMKY JUIsl COCTaBJICHHS (HOPMYT
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

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

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

e ONUCHIBATh W XapakTepuszoBaTh TaOMM4HYIO Qopmy Illepuogudeckoit
CUCTEMbl XMMHMYECKUX DJJIEMEHTOB: pa3iu4aTb MOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», Mansie u
OOJIbIlIME TEPUOMbI, COOTHOCUTH OOO3HAUEHHS, KOTOPhIE HUMEIOTCA B
tabmune «llepumomnueckas cucTemMa XuUMHYecKux »diaeMmentoB [l .
MeHneneeBa» C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHUSI aTOMOB



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

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

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

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

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

MIPUMEHSITH OCHOBHBIC OIEpPallUi MBICIUTEIBHON AESTEILHOCTH — aHAIINU3
U CHHTE3, CpaBHEHHE, 000O0IIEHHEe, CHCTeMaTH3aIuio, KIacCHU(HKAIIHIO,
BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX CBSA3EH — JIJIi M3Y4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKHX PEAKIUMA, ECTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUSI — HAOMIOJICHUE, W3MEPEHUE, MOJICIUPOBAHUE, HKCHEPUMEHT
(peaJibHbBI U MBICIICHHBIN );

ClIeloBaTh  NpaBWJIaM  TMOJIb30BAaHUS  XMMHYECKOM  TMOCYIol
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakXKe IpaBWJIaM OOpaIlleHUs ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSMU 10 BBINOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpPOAA U KHUCIOPOJa), TMPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MACCOBOM IOJIEW paCTBOPEHHOTO BEILECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XMUMHUYECKHE  HKCHEPUMEHTHI IO
pacrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO UHIUKATOPOB
(;makmyc, dheHondTaenH, METUIOPAHXK U IPYTHe).

K xoH1y oOydenus B 9 kj1acce npeIMETHbBIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHUM:

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



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

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

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCIECHUSI XUMHUUYECKHUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, IPUHAMNICKHOCTh BEIIECTB K
OTpEeNeNEHHOMY KJIacCy COEOWHEHUW 1o ¢opMyrnam, BHUI XUMHUYECKOU
CBS3M (KOBAJICHTHAsl, WOHHAs, METANIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUSAX, 3aps]] MOHA M0 XUMHUYECKON (opmylie, XapakTep Cpeibl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAMHEHHM, TUN KPHUCTATUTMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akonHa [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIHUCHIBATh M XapaKTEPU30BAThH
Tabnuunyto Gopmy Ilepuoandeckoit CUCTEMbl XUMHUUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «TJaBHasg mnoarpymma (A-Tpynma)y U «mobodHas
noarpynmna (b-rpymnma)», manele u OoOJbIIME MEPUOMBI, COOTHOCHUTD
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKONW Taliuie, ¢
YUCIIOBBIMM ~ XApPAaKTEPUCTHKAMHU  CTPOCHHS  aTOMOB  XHMMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sAlpa, OOIllee YUCIO DJIEKTPOHOB U
pacmpeneieHue UX IO DJEKTPOHHBIM CIOSIM), OOBSICHATH 0O0IIHe
3aKOHOMEPHOCTHA B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAUHEHUU B
npeenax MaJIbIX MEPUOJIOB U TIIABHBIX MOATPYII C YYETOM CTPOCHUS HX
aTOMOB;

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

XapaKTepu3oBaTh (OMUCHIBATH) OOLME U CHEUPUYECKUEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXKHBIX BEHIECTB, ITOATBEPXKAAs OINUCAHUE
MpUMEPAMHU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIUM;

COCTaBJSAITb YPABHEHUSI JJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPALEHHBIE YPAaBHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIMTEIIBHO-BOCCTAHOBUTEIBHBIX — PEaKITUi
MOCPEACTBOM COCTaBIEHHS 3JEKTPOHHOTO OanaHca dTUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEIMIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHHUS XUMHUYECKUX IMPEBpAIlCHU B Pa3IMYHBIX
YCIIOBHSIX;

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

coON0aTh  MpaBWja  MOJB30BAHUSA  XMMHUYECKOW  MMOCYyIOM U
nabopaTopHbIM  00OpYyIOBaHHMEM, a TakKe TpaBwiIa OOpareHus ¢
BEIIECTBAMU B COOTBETCTBUUM C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TIOJIYYEHHUI0O WU COOMPAHUIO
ra3000pa3HbIX BENIECTB (AMMHAaKa U YIJIEKUCIIOTO rasa);

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

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



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
N Kosan4yecTBouacoB DJIeKTPOHHbIE
; HaumeHoBaHuepasaeioB u (undposbie)
n/ Bcer | Kourpoabnbiepador | IlpakTnuecknepador
TEMIIPOrPaAMMBbI o0pa3oBaTe/bHbIEpeCcyp
1 1] bl bl
Chl
Pa3nen 1.1lepBoHavyaibHbIeXUMHUYECKHETIOHATHS
Xumuss — BakHas 00J1aCTh
1.1 €CTECTBO3HAHUA U TTPAKTUUECKOU 5 2 bubmorexa HOK
) p https://m.edsoo.ru/7f41837¢c
JIeSITEIbHOCTH YeJIOBEKa
bu6mmoreka [JOK
1.2 B 1 1
CHICCTBA M XMMUACCKACpeakiii > https://m.edsoo.ru/7f41837¢
Hroro no pasneny 20
Pa3nes 2.BakHeiimne npeAcTaBUTeIM HEOPraHUYeCKUX BelleCcTB
bu6mmoreka [IOK
2.1 B .K i 0 6
O37yX. RUCTIOPOA. LIOHATHE 0O OKCHaX https://m.edsoo.ru/71f41837¢
bubmuoreka [{OK
2.2 Bonopoa. [lonsTue o KUCIOTax U COMSIX 8 1
AOPO https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
2.3 Boga. Pacteopsr. [1o e 00 ocHOBa 5 1 1
A TBOPHI T HOBAHIX https://m.edsoo.ru/7f41837¢
OCHOBHBIEKJIACCHIHEOPTAHUYECKUXCOETUHE bubnnorexa [JOK
2.4 . 11 1 1
HUH https://m.edsoo.ru/7f41837¢
Hroro no pasneny 30

Paznea 3.11epuognyecknii 3akoH u Ilepuoguyeckas cucrema xummudeckux daeMenToB JI. M. Mennesneesa. CTpoeHneaTomMoB.
XHMHYeCKasACBA3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbICPEAKIIHI




[Tepuoanueckuii 3akoH u [lepronnueckas

bu6mmoreka [{OK
3.1 cHCTeMa XUMHU4YeCKHX dyieMeHToB []. 1. 7 hits:/m.cdsoo.rw/7f41837c
MenneneeBa. CTpoeHreaToma
Xumuueckas cBsi3b. OKHUCIUTEILHO- bubmuoreka [JOK
3.2 8
BOCCTAaHOBUTEJIbHBIE PEAKLIUN https://m.edsoo.ru/7f41837¢
bubmnoreka [IOK
Hroro no pasnery 13 https://m.edsoo.ru/7f41837¢c
p 3 bubnnoreka [IOK
C3CPBHOCBPEMA https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




9 KUIIACC

N Kosan4yecTBoyacoB DJIeKTPOHHbIE
" | HammeHoOBaHHMepAa3IeJIOB U (undposbie)
n/ Bcer | KonTpoubHbiepado IIpakTnyeckuepado
TEeMIIPOrPaMMBbI o0pa3oBaTe/bHbIEpecyp
n 0 TbI ThbI
ChlI
Pa3nen 1.BemecTBo U XUMHYECKHE PeaKIIUN
L1 [ToBTOpeHue u yrioyOneHue 3HaHUN 5 1 bubnumorexa [IOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMHYECKUXpEa 4 bubnuorexa [JOK
) KU https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs TUCCOIIAAIINS. g | | bubnuorexa [JOK
' XHAMHUYECKHE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2.Hemera/ibl M MX cOeIMHEHUS
21 OO11ast XxapaKTepUCTHKA XUMHYECKUX 4 1 bubnmorexa [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61as xapakTepuCcTUKa XUMHYECKIX
2.2 sanemeHToB VIA-rpynnsl. Cepa u 6 bubmorexa TOK
' - Py - -eP https://m.edsoo.ru/7f41a636
e€CoeIMHEHUS
OO61as xapakTepuCcTUKa XUMHUYECKHX
2.3 anemeHToB VA-rpynmsl. A3ot, hpochop u ux 7 1 bubmorexa HOK
) PYTUIEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO6mras XxapakTepruCTUKa XUMHUECKUX
2.4 aneMeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmorexa HOK
) . py ' posL https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEAUHEHUS




Hroro no pazgeny 25
Pa3zgen 3.MeTaJJILI M UX COeITUHEHUS
bubmnoreka [IOK
1 7 4
3 ObmmecBolicTBaMETAIIOB https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxueiiniie MeTayiisl 1 UX COSTUHEHUSA 16 hitps://m.cdsoo.rw/ 76412636
Hroro no pazgeny 20
Pazgen 4. Xumus U oOKpyKamomas cpeaa
4.1 BemiecTBa 1 MaTepuaisl B JKU3HU YeJI0BEKA 3 bubmmorexa LHOK
' B P https://m.edsoo.ru/7f41a636
Uroronopazneny 3
PesepBHOEBpEMS 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




INOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
Ne KosmuecrBouacos
araus DJIeKTPOHHBbIEU(PPOBHIEOOPA30B
n | Temaypoka Be KoHTpoibHBbI IIpakTHyeckn A y P p P
YeHusl aTeJibHbIEPeCyPChI
/ ero | epaGoThI epadoThbI
n

| [Ipeamer xumun. Pons xumuu B 1 but6mmoreka [{JOK
’KM3HU YeJIoBeKa. Tejia U BelecTBa https://m.edsoo.ru/ff0d210c

5 [TonsTHE O METOMAX MMO3HAHUS B | bubmmoreka [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[TpaxTrueckast padora Ne 1

3 «IIpaBuna paboTsl B 1aboparopuu u | bu6mmoreka [IOK
pUEMBI OOpaLeHUS C https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAHUEM)

4 YucThIie BEMISCTBA U CMECH. | bubnuoreka [JOK
Crnoco0bl pazzieseHust cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2

5 «Pa3nenenue cmeceii (Ha mpumepe 1 bubmorexa HOK

8 . PHMEP https://m.edsoo.ru/ff0d28c8
OUYNCTKU NTOBAPEHHOM COJIN)»
bubnuoreka [JOK
6 A 1
TOMB H MOJICKyTH https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUe AJIEMEHThI. 3HAKU 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThIE U CIHOKHBIEBELIECTBA 1 bubmorexa HOK

p B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIpPHOCYUEHUE 1 bubnmnoreka [JOK




https://m.edsoo.ru/ff0d2d50

3aK0H IMOCTOSHCTBA COCTaBa
BEIIIECTB. XUMHUECKas hopmyJia.

bubmmoreka [IOK

10
BaneHTHOCThaTOMOBXMMHUYECKUXAIIE https://m.edsoo.ru/ff0d2eae
MEHTOB
OTHOCUTENBHAs aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYJISIpHAS bubmorexa HOK
y2Ip https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1 XHMHYECKOr0 bubnuoreka [JOK
3JIEMEHTA B COCIUHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiecTBa. Moiib. bubmuoreka [JOK
Momnspaas macca https://m.edsoo.ru/ff0d5230
14 DuU3nYECKUEe U XUMUYECKHUE SBICHUSA. bubnuotexa [JOK
XuMHYecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycnoBusl MIPOTEKaHUS bubnuorexa [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECCTB. bubnmoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrancienus konuuecTBa, MacChl
17 BEIIIECTBA [0 YPaBHCHUSM bubmorexa HOK
= yp N https://m.edso0.ru/ff0d5708
XUMUYECKUX PEAKIUN
Knaccudukanus XuMHIeCKux
18 €aKIMil (CoeIMHEHUs, PA3I0KEHUS bubmmorexa [TOK
peait A ds ’ https://m.edsoo.ru/ff0d3f34
3aMeIICHHs, OOMEHa)
M. B. JIOMOHOCOB — y4€HBINi-
19 | sHuuknonenuct. O6o0IIEHUE U bubmmorexa [TOK
I JCT. Ijl https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3alMsA3HaHU I
20 Kontponbhas padora Nel mo teme bubmuoreka [JOK




«BemecTBa n XumMHu4deckue peakuumn»

https://m.edsoo0.ru/ff0d4290

Bo3agyx — cmech razos. Cocras

bub6mmoreka [{OK

21 Bo3ayxa. Kucinopon — aneMeHT u
o POz https://m.edsoo.r/f0d448e
npoctoe BeuiecTBo. O30H
DU3NYECKUE U XUMUYECKUE
” CBOMCTBA KHUCJIOpOJia (peakuu bubnmnoreka [JOK
OKHUCJICHUsI, TOPEHUE). https://m.edsoo.ru/ff0d4614
[TorsiTHE000KCHIAX
CnocoO0sI MOTy4YeHHs KHCIIOPO/Ia B
23 1a60paToOpUu U MPOMBIIUICHHOCTH bubmmorexa [TOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpuMeHeHneKkucnopoaa
TennoBoii 3 pexT xumudeckon
54 | PCAKUMH, IOHATHE O bubnunoreka IIOK
TEPMOXUMHUYECKOM yPaBHEHHH, DK30- https://m.edsoo.ru/ff0d4790
Y SHAOTEPMUYECKUX PEAKIUAX
TomumBo (HedTh, yroiab U METaH).
25 3arpsi3HEHUE BO3/IyXa, CIIOCOOBI €T0 bubmmorexa [TOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHHS
[IpakTuueckas padora Ne 3 o Teme
26 «Ilomyuyenue u cobupanue brbmmorexa [OK
y p . https://m.edsoo.ru/ff0d4ae2
KHUCJIOPO/1a, U3yUEHHUE €TO CBONCTBY
7 Bonopon — snemeHT u npocroe bu6mmoreka [IOK
BemecTso. Haxoxnenue B mpupozae https://m.edsoo.ru/ff0d4dd0
DU3NYECKUE U XUMUYECKUE
28 CBOICTBa BOJIOPOJIA bubmmorexa LIOK
AOpOsa. https://m.edsoo.ru/ff0d4dd0
IIpumeneHneBotopoaa
bubnmnoreka [JOK
29 IToHsiTHE O KHCIIOTAX U COMSAX 1

https://m.edsoo.ru/ff0d50d2




CrniocoObl nosty4eHus BOAOPOia B

bubmmoreka [IOK

30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckas padota Ne 4 o reme

31 «ITomydenue u coOupanue Bo10poa bubmorexa [JOK

y . P AOPOAS, https://m.edsoo.ru/ff0d4{42
W3Y4YEHHUE €TO CBONCTBY»

1 MousipHblii 00BEM ra3oB. 3aKOH bu6nuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncnenus o0bEMa, KoJIMuecTBa

33 BEILIECTBA ra3a Mo ero U3BECTHOM bubmorexa [TOK

. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucnenus o0bEMOB Ta30B 110

34 ABHEHHUIO pEeaKkIIMy Ha OCHOBE bubmmorexa HOK
yp "p H . https://m.edso0.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHHH ra30B

35 DuU3nYECKUEe U XUMUYECKUE bu6mmorexa [IOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuid. [lonsitue 00 bubnuorexa [JOK
HHAUKATOpAxX https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBopuTens.

37 HacwpimenHnbie 1 HEHACHITIIEHHBIS bubmmorexa [JOK
pactBOpbl. MaccoBas 10Jis BEEeCcTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTuyeckas padora Ne 5 o Teme

18 «IIpuroroBieHue pacTBOpPOB ¢ bubnmnoreka [JOK
onpeAcNIEHHON MacCOBOM J101EN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEILIECTBA»

39 Konrponsnas padora Ne2 o teme bubnnoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 OKcuIbl: COCTaB, KiIacCUupUKaIus, bubnuoreka [JOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U bubmaorexa [IOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpHBIX OKCHJIOB
OCHOBaHUS: COCTaB, bubmuoreka [JOK
42
KJaccu(uKays, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonmyyeHnue U XUMUYECKUE CBOMCTBA bubnunoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TorydyeHne u XuMHU4YeCKHe CBOMCTBA bu6mmoreka [IOK
KHMCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéBII) OJI q)eHI/I;[ XHMI/IquKMe bubmaorexa [IOK
Ny YACHL, https://m.eds0o.ru/00ad9474
CBOMCTBa
[TpakTuyeckas padora Ne 6.
47 Pemienne skcniepuMeHTANIbHBIX 33124 bubnmnoreka [JOK
1o TeMe «OCHOBHBIE KJIACChI https://m.edsoo.ru/00ad9b7¢c
HEOPTaHUYECKUX COCITUHEHUI»
['eneTnueckast CBA3b MEXIY
48 KJIacCaMH HEOpPraHU4YEeCKUX Bubmorexa ITOK
o P https://m.edsoo.ru/00ad9as50
COeIUHEHH I
49 O6o0menue u bubnuorexa [JOK
cucTeMaTHu3alusI3HaHu! https://m.edsoo.ru/00ad9cb2
KonTtponbnas padora Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubnmotexa LIOK
o p https://m.edsoo.ru/00ad9ela
COeqUHEHN
51 [TepBbie NOMBITKU KJIacCUPUKATUU bubmuoteka [{IOK




XHMHYECKHX 3IeMeHTOB. [IoHsaTHE O
Ipynmnax CXOJHbIX 3JIEMCHTOB

https://m.edsoo.ru/00ad9ffa

[Tepuoauyueckuii 3aK0H 1

57 [Tepuoanueckas cucrema bu6mmoreka [IOK
XUMHYECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00ada52c
MenneneeBa

53 IIepuomasl, rpyImsl, HOATPYIIILI bubmorexa HOK

PHOIEL, TPYIUIEL, HOATPY https://m.edsoo.ru/00ada52¢

54 Crpoenue atomoB. CocTaB aTOMHBIX bubnmoreka [JOK
sanep. N3oTomsl https://m.edsoo.ru/00ada342
CTtpoeHue 3IIeKTPOHHBIX 000JI0YEK

55 aToMOB 3J1IeMeHTOB [leproanueckoit bubmmorexa [JOK

pHOA https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneena
XapakTepucTuka XUMHYECKOTO

56 3JIEMEHTA MO €0 MOJIOKEHUIO B bubmmoreka [JOK
ITepuoanueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa

57 | AU PasBUTHA HAYKH U IPAKTHKH. . bubnunoreka [IOK
N. MenpeneeB — y4€HbIN, e1aror u https://m.edsoo.ru/00ada96e
TpaXKTaHUH
PesepBHEIil ypok. O0001IIEHHE U

58 CI/ICTZM&TI/ISZPI/I}I 3HaHUH / bubmorexa [TOK

. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHasi pabota
Kontponbnas pabora Ne4 o teme
59 «Crtpoenne atoMa. XUMHAYECKAst bubmuorexa [JOK

cBs13by» / Beepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/00adb486




60 DIIEKTPOOTPULIATEIbHOCTEATOMOBXH | bubnuorexa [JOK
MHUYECKUXIJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
61 OHHaAXHMHCCKAACBA3k ! https://m.edsoo.ru/00adac34
2 KoBaneHTHasnonspHasxuMHuecKasc | bu6mmoreka [IOK
BSA3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHastHETONSIpHASX UMW YECKA 1 bubnmnoreka [JOK
SICBSI3b https://m.edsoo.ru/00adaab8
Bbubnuoreka [JOK
4 1
6 Crenensokucrenns https://m.edsoo.ru/00adae28
65 OKHUCITUTENBHO- ] bubmmorexa [JOK
BOCCTAHOBUTEIIbHBICPEAKLIUN https://m.edsoo.ru/00adb076
bu6nuoreka [JOK
1
66 OKHUCIUTENN U BOCCTAHOBUTEIIH hitps://m.cdsoo.r/00adb076
PesepBHeIit ypok. O600IeHHE 1
67 CHUCTeMaTH3aIlvs 3HaHUH 110 TeMe 1 bubmmorexa [JOK
«Ctpoenue atoma. https://m.edsoo.ru/00ad9cb2
XUMUYECKASICBSI3bY
68 PesepBHelit ypok. O6001IeHHE U | bubnmnorexa [JOK
CUCTEMAaTH3alMs 3HAHU I https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

Ne KoaunvecTBouacos
Be JaTauzy | JJieKTpOHHBbIeH(POBHIEOOPA30
n | Temaypoka Kourpoasnsl | IIpakTHyeck
er YeHusl BaTeJIbHbIepecypchl
/ epadoTbl nepadoThl
. 0
[Tepuonuueckuii 3akoH. [lepronnueckas
1 CHCTeMa XUMHYEeCKHuX dneMeHToB J. 1 1 bu6morexa TIOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B UBMEHEHHH CBOMCTB
2 XUMHUYECKHX JJIEMEHTOB IIEPBBIX TPEX 1 bubnmorexa [IOK
P P https://m.edsoo.ru/00adb6obo
MIEPUOJIOB
3 Knaccudukanmst 1 HOMEHKIaTypa | bubnmoreka [JOK
HEOPraHUYeCKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Busl XuMU4eCKOM CBSI3M M TUTIBI 1 bubmuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontpomnsHas pabora Nel no reme
5 «IloBTOpEHUE U yrinyOieHne 3HaHUH 1 1
OCHOBHBIX Pa3/elIOB Kypca 8 Kiacca»
6 Krnaccudukanus XuMHIECKUX peakinui 1 bubmuorexa [JOK
10 Pa3IUYHBbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiITHE O CKOPOCTH XUMUYECKOM
7 eakuuu. [IoHATHE O TOMOT€HHBIX U 1 bubnworexa [JOK
p ) https://m.edsoo.ru/00adbe9a
FeTEPOreHHBIX PEaKIUAX
8 [loHsATHE 0 XMMHYECKOM PaBHOBECHH. 1 bubnuoreka [JOK
@DakTOpBI, BIUAIOIINE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMUYECKON PEAKIIUU 1 TIOJIOKEHUE




XUMHYECKOI'O paBHOBECUA

XUMUYECKHUE CBOWCTBA, MOTyUYEHHE,

OKHCIUTEIBHO- bu6mmoreka [JOK
9
BOCCTaHOBUTEIIbHBIEPEAKLINI https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIUTUYECKON
10 ncconuanuu. CUIbHEIE U cia0ble bubmnorexa [IOK
A HHATHH. https://m.edsoo.ru/00adcd68
3JEKTPOJIUTHI
11 HonnrsleypaBHeHUSIpeaKIINA bubmnorexa [IOK
yp peaKtt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IIPECTABICHUN 00 bubmnorexa [IOK
. pea https://m.edsoo.ru/00add5d8
3JEKTPOJIUTUYECKON JUCCOLIHAIITT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MPEICTABIEHUI 00 DIIEKTPOITUTHYECKON bubmmorexa TIOK
pel p https://m.edsoo.ru/00add8b2
UCCOILIUAIIAN
14 IlonsTue o rmaponn3ecomnei bubmmorexa TIOK
P https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 00600 7
ODIICHUE 1 CHCTEMATHIANHASHAHIH https://m.edsoo.ru/00addd12
16 [Ipaktuyeckas padora Ne 1. «Perenue bubnuoreka LIOK
JKCIIEPUMEHTAJIBHBIX 3a1a9) https://m.edsoo.ru/00addbfa
KontpomnsHast pabota Ne2 o reme
17 «DIIEKTPOIUTUYECKAS JUCCOIIHALIUS bubmmorexa TIOK
p A HHaruA. https://m.edsoo.ru/00addec)
XUMHYECKUEPEAKIIUU B PACTBOPAX»
OO6m1as XxapakTeprucTHKa rajJoreHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEDE bubmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 | XnopoBomopoa. ConsiHasg KUCIIOTA, bubnuorexa [JOK

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




MIPUMEHEHNE

[IpakTuueckas padbora Ne 2 o teme

20 «ITonyueHne COISTHON KUCIOTHI bubmmorexa [JOK
Y N . ’ https://m.edsoo.ru/00ade348
n3yuyeHue e€ CBONCTBY»
Brruucnenust no ypaBHeHUSIM
21 XUMHYECKUX PEAKIUH, ECIIU OJUH U3 bubmmorexa [JOK
peaKi, A https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
2 OO01mas xapakTeprCcTUKa SJIEMEHTOB bubnuoreka [IOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(UKAIIUU CEPBI.
23 Haxo;xp €HUE Cepbl H(lzaé coe HHeII){I/Iﬁ B bubmorexa [OK
o P vIl https://m.edsoo.ru/00ade64a
npupoje. XuMUYECKHECBOMCTBACEPHI
24 CepoBoaoponi, cTpoeHue, puznieckue u bubnuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KHCIIOTA,
25 (u3nyeckrue 1 XuMHYECKHE CBONCTBA buommorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHWMHWUYECKUE PEAKIUH, JIEIKAIUE B
OCHOBE MPOMBIIIIEHHOTO Crtoco0a
26 | mMOMy4YeHHUS CEPHOM KHUCIOTHI bubmmorexa [JOK
Y p ’ . https://m.edsoo.ru/00adec8a
XUMHUECKOE3arps3HEHUEOKPYIKAIOIIEHC
peabICOSTUHEHUSIMHICEPHI
7 Beruucnenue MaccoBoil J0JIM BBIXO/a bubmuoreka [{OK
MPOJYKTa PEAKLIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa SJ1eMEeHTOB VA-
g | TPYMIBL A30T, pacrpocTpaHeHUE B bubnuorexa LIOK

npupoae, GU3NYECKUE U XUMUIECKHUE
CBOMCTBA

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




AMMUak, ero Gpu3nYecKue 1 XuMHU4ECKHe

bubmnoreka [IOK

29
CBOICTBA, MTOJIYYCHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas pabora Ne 3 o Teme
30 «ITomyyeHne aMmmuraKa, U3y4eHHUE ero bubmotera [IOK
Y 1Y https://m.eds00.ru/00adf180
CBOUCTBY
31 A3OTHas KUCIOTa, €€ (hu3nuecKue u bu6mmoreka [JOK
XHUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHnE HUTPATOB U COJIEN
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX
3 T~ bubmuoreka [{OK
yAo0P ' . https://m.edsoo.ru/00adf518
XUMHUECKOe3arpsa3HEHUEOKPYIKAIOIIeC
peabICOCIMHEHUIMHUA30TA
®dochop. Oxcun docdopa (V) u
33 (boc;)o pHaSI KI/ICJ'I((i))Ta q)(l)IEM/I(‘lelKI/IC u Bubmmorexa [IOK
p o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTYUYEHUE
Hcnonws3zoBanue pocdaTtoB B kauecTBe
34 | MMHEPAIBHBIX yn00peHuit. bubmuorexa [JOK
3arpsizHeHuenpupogHoiicpeapidhochaTam https://m.edsoo.ru/00adfc20
i
35 VYrnepoa, pacnpocTpaHeHuE B IPUPO/IE, bubnuorexa [JOK
(bu3MIecKre U XUMHUYECKHUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoja, ux Gusudeckue u
36 XAMUYECKHE CBOMCTBA. DKOJIOTHYCCKUE bu6mmorexa [JOK
poOJIEMBI, CBSI3aHHBIEC C OKCHUIIOM https://m.edsoo.ru/00adfebe
yraepona (IV)
37 VYrosnbHas KUCIIOTa U €€ COJn bubmmorera [TOK
https://m.edsoo.1ru/00ae006¢
38 | Ilpaktmueckas padota Ne 4 o Teme bubnuorexa [JOK




"[losryyeHue yrieKuciioro rasa.
KauecTBennas peakuus Ha KapOoHaT-

n

HUOH

https://m.edso0o0.ru/00aec027¢e

[TepBoHavanbHBIC TOHATHS 00

bu6mmorexa [JOK

39 OpraHNYECKHX BEIIECTBaX KakK O
P https://m.edsoo.ru/00ae054¢e
COCTMHEHHSX YTIIepoaa
40 Kpemnuwnii 1 erocoequHeHus buGnnorexa [IOK
P https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

A1 AKCTICPUMEHTAJIBHBIX 337124 110 TEME bubnmorexa [JOK
«Bakuenme HeMETAJUIEI U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUS
KonTponbnas padorta Ne3 no teme

. bubmuoreka [JOK
42 «Bakuenme HeMeTaJUIBL U UX
https://m.edsoo.ru/00ae0el8
COEIMHEHU
OO01mmas XxapakTeprucTHKa XUMUIECKIX
3JIEMEHTOB — METAJIJIOB.
bu6mmoreka [JOK
43 Mertammuueckas cBSI3b U METaJIMUECKas
. https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKasl PEIIETKA.
DdusnueckrecBoiicTBAMETAIIIOB
XHUMHUYECKHUE CBOMCTBA METAILIIOB.
44 DIEKTPOXUMUUECKHIN PSII HAIPSOKEHUI bubmorexa [IOK
P p P https://m.edsoo.ru/00ael156
METAJIJIOB
OO61mure cnocoObl MOTyYeHHsI METAJIOB.

45 Crnnasel. Berancnenus o ypaBHEHUAM bub6nuorexa [IOK
XMMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael1156
peareHTOB COJEPKUT MPUMECH

46 | IloHsTHE O KOPPO3UHMMETAIIIOB bubmuorexa [JOK




https://m.edsoo.ru/00ae1278

47 IllenounbieMeTaIbI bu6morexa TIOK
https://m.edsoo.ru/00ae14b2
48 OKcHUabl ¥ THAPOKCHUIBI HATPUS U KaJIHs bubmmorexa TIOK
A P A p https://m.edsoo.ru/00aec14b2
49 IllenoyHO3eMEIBHBIC METAJIIBI — bubnuorexa [JOK
KaJILIIUA ¥ MarHUi https://m.edsoo.ru/00ael5e8
50 Bakueiinmecoe IMHEHUSIKAIbIIUS bubmmorexa TIOK
A 1 https://m.edsoo.ru/00aec15e8
51 O00011IeHIE U CUCTEMAaTH3aUI3HAHU I
5) JKécTkocTh BOBI U CIOCOOLI €€ bubmnoreka [IOK
yCTpaHEHUs https://m.edsoo.ru/00ac1886
[IpakTrueckas padota Ne 6 o Teme
53 "YKEcTKOCTEL BOJBI M METOEI €6 buGnnorexa [IOK
" A 8 https://m.edsoo.ru/00aelae8
YCTpaHECHHS
bu6mmorexa [JOK
54 Adro 7|
TTOMHHHH https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHIA U bubnuorexa [IOK
55
TUIPOKCHIA https://m.edsoo.ru/00aeclc64
bu6mmorexa [JOK
K
>6 cI1e30 https://m.edsoo.ru/00ae1d86
57 Oxkcupl, TUIPOKCUIbI U conn xkene3a (1) bubnmorexa [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011IeHE U CUCTEMATH3aAUI3HAHU N
IIpakTuyeckas pabora Ne 7. Pemenue
59 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME bubnuoreka [IOK

«BaxHenime MeTajuIbl U UX
COEIMHEHUI»

https://m.edsoo.ru/00ae3de8




Boruncnenus no ypaBHEHUsIM
XUMHUYECKHUX peaKlHid, €CJIi OJIUH U3

60 peareHTOB J1aH B U30BITKE WIIA COACPIKUT | bubmnoreka LIOK
MPUMECH. https://m.edsoo.ru/00ael1750
BoruncneHussMaccoBON JOIMBBIXOIAMTPO/]
yKTapeaKI1u

61 O000611IeHNE U CUCTEMAaTH3aUI3HAHU I 1
KonTponbnas padota Ne4 no teme

62 «BaxxHenme MeTaJlIbl U UX 1
COCTMHECHHUSI»

63 BemecTBa 1 Marepuaiibl B IOBCEHEBHON 1 bubnuoreka LIOK
JKU3HU YEJI0BEKA https://m.edsoo.ru/00ae3£50

64 XHUMHUYECKOE3arpsA3HEHUEOKPYKAIOIIENC 1 bubnuoreka [IOK
pensl https://m.edsoo.ru/00ae4270

65 Ponp xumMuM B pelieHny 3K0JI0THYECKUX 1 bubnuorexa [JOK
npobem https://m.edso00.ru/00ae4270
PesepBHslil ypok. O60011eHue u bubmmorexa [IOK

66 . 1
CHUCTEeMAaTH3alus 3HAHUM https://m.edsoo.ru/00ae0d0a

67 PezepHblit ypok. O0001IeHNE 1 1 bubnuoreka [IOK
cHUcTeMaTU3aluvs 3HaHUI https://m.edsoo.ru/00adb33c

68 PesepBHelil ypok. O6o0mIeHNE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00ad9cb2
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbLHOM TPOT'PAMMBI

8 KVIACC

Koanposepsiemorope3yJjibTata

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI
0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHON MPOrpaMMbl
OCHOBHOTI0 00111er0 00pa30BaHuUs

ITo Teme: «IlepBoHaYanbHBIE XUMHYECKUE TTOHSITHS

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKIX TTOHSTHIA:
aToM, MOJEKyJa, XUMHMYECKHH 3JEMEHT, NpOoCToe
BEIIECTBO, CII0)KHOE BEIIECTBO, CMECH (OAHOPOIHAS U
HEOJIHOPOJAHAs),  BaJ€HTHOCTh,  OTHOCHUTENIbHAs
aTOMHasi W MOJIKYJIIpHas Macca, KOJHUYECTBO
BEIECTBA, MOJb, MOJSIpHAs Macca, mMaccoBas J0Js
XMMHYECKOTO 3JIEMEHTAa B COEAMHEHHM, MOJISPHBIH
00BEM, XUMHUYECKas peakuus, Kiaccupukaus
peaxIuii: peaxkumn COETMHEHMUS, peakuuu
pas3oKeHus], peakluy 3aMEelIeHUs], peaKIni 0OMeHa,
9K30- U DHHAOTEPMUYECKHE PEAKIUH, TerI0oBON
3¢ deKT peakiuu, pacTBOp, MaccoBas J0JS BEIIECTBA

(TIpolieHTHAsE KOHIICHTPAIINS) B PACTBOPE

1.2

HUIIIOCTPUPOBATH B3aMMOCBs3b OCHOBHBIX
XUMHUYECKHUX IOHATHUHI U NPUMCHATH 3TU MOHATHS ITPU

ONMCAHUU BEUIECTB U UX MPEBPALICHUN

1.3

HUCIIOJIB30BaTh XUMHUYECCKYIO CHUMBOJIUKY JJIA
COCTaBJICHUA (I)OpMy.]'I BCIICCTB H ypaBHeHI/Iﬁ

XUMHYECKUX PEAKIU

1.4

PpacCKpbIBaTb CMBICII 3aKOHOB COXpPAaHCHUA MaACChI
BCIICCTB, IIOCTOAHCTBA CcoCTaBa, aTOMHO-

MOJIEKYJIIPHOTO y4€HHUs, 3aKOHa ABOTaJpo

1.5

OIpCaAC/IATH BAJICHTHOCTL AaTOMOB 3JICMCHTOB B




6I/IHapHBIX COCAUHCHHUAX

1.6

KJ1acCU(UIUPOBATh XUMUYECKHE PEaKIUH (10 YUCITY
U COCTaBY Y4YacTBYIOIIMX B PEAKIUH BELIECTB, I10

TeIoBoMy 3G (deKTy)

1.7

BBIYHCIIATDH OTHOCUTCIIbHYIO MOJICKYIISIPHY IO u

MOJIAPHYIO MacCChl BCHICCTB

1.8

BBIYUCIIATE MACCOBYIO JOJHO XUMHUYCCKOI'O 3JICMCHTA

1o ¢hopMyJsie COeTUHEHUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BEIIECTBA B PaCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOJIbI MTO3HAHUS
—  Ha0NroAeHHWe, W3MEPEHHe, MOJCIUPOBAHHE,

9KCIIEPUMEHT (peabHbIA U MBICJICHHBIN)

Ilo TEME: «Baxuennime MIPEACTABUTEIHN

HCOPTraHNYCCKUX BCIICCTB»

2.1

PACKpPbIBATH CMBICII OCHOBHBIX XUMHUYCCKUX MMOHSTHH:

OKCHJ, KMCJIOTa, OCHOBAaHHUE, COJIb

2.2

OIIPCACIIATh IMPUHAJIC)KHOCTD BCIICCTB K

oTpeIeIEHHOMY KJIacCy COeAMHEHHH 1o (hopMyiam

23

KJ1acCcU(hUIIUPOBAaTbHEOPTaHNYECKUEBEIIIECTBA

24

XapakTepu30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE
CBOWCTBa BEIIIECTB pa3InYHbIX KJIaCCOB,
MOATBEPK/1asi ONHUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX

YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIUN

2.5

IIPOrHO3UPOBATH CBOICTBa B€IIECCTB B 3aBUCHMOCTHU
OT HX Kad4€CTBCHHOI'O COCTaBa, BO3MOXHOCTH
IIPOTCKAHUA XUMHUYCCKUX HpeBpaHIeHI/Iﬁ B

PA3JIMIHBIX YCIOBUAX

2.6

CIIe/IOBaTh MPaBWIaM TOJIb30BAHUS XHUMHYECKOU
MOCYZION U JIabopaTOpHBIM 000pYIOBaHUEM, a TAKKE
MpaBUiiaM OOPAIEHUS C BEIIECTBAMH B COOTBETCTBUH
C HUHCTPYKIHUAMHU 110 BBIIIOJIHCHUIO Ha60paT0pHBIX
XUMHYCCKUX OIIBITOB IO ITOJYYCHUIO U CO6I/IpaHI/HO
ra3000pa3HbIX BEHIECTB (BOAOpPOJNAa W KHCIOPOJa),

IIPUTOTOBJICHUIO  PacTBOPOB  C  ONpeAeIEHHOM




MAacCOBOM  JIOJIEd  PacTBOPEHHOIO  BEIIECTBA,
IJIAHUPOBATh u MIPOBOJIUTH XUMUYECKHE
OKCIEPUMEHTHl 10  PAcClO3HABAHUIO  PACTBOPOB
menodyed M KHUCIOT C TOMOIIBI0 HMHIUKATOPOB

(;makmyc, peHondTarenH, METHIIOPAHK U JPYTHE)

2.7

MIPOBOJUTH PACUYETHI 110 YPABHEHUIO XHMHYECKOU

peaKnuu

ITo teme: «Ilepuomnueckuit 3akoH u [lepuoanueckas
cucTeMa Xxumuueckux snemeHntoB /. . Menpeneena.
CTpoeHneaTomMoB. XUMUYECKAsICBA3b.

OKI/IC.HI/ITC.HLHO-BOCCTaHOBI/ITCHLHBIepeaKL[I/II/I»

3.1

PACKPBIBATH CMBICIT OCHOBHBIX XUMHUYCCKUX MIOHSATHIH:
AIpO aToma, SJIEKTPOHHBIM CIIOM aToma, aToOMHas
opOuTane, paauyc aroma, XHUMHUYECKas CBs3b,
oJrsApHas n HCIMOoJIsIpHad KOBAJICHTHAA CBA3b,
ANEeKTPOOTPHUIATEILHOCTh, HOHHAs  CBSI3b, HOH,

KaTHuOH, aHHMOH, CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(I)I/H_II/IPOBaTI)XI/IMI/I‘-IeCKI/IeZ)JICMeHTI)I

3.3

OMMCHIBATh M XapaKTepH30BaTh TAOIMUHYIO (opMy
[lepuonuveckoit CHCTEMbl XMMHUYECKHUX 3JICMEHTOB:
pasinviaTtb IIOHATUA «rJjiaBHas nmoarpyIiia
(Arpynma)» u «mobouynas moarpynma (brpymnma)y,

«MaJiple» U «OOJIBIIHEY Nepruoabl
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packpeiBaTh cmbici [lepuonnueckoro 3akona J[.U.
Menpeneesa: JEMOHCTPUPOBATh IIOHMMAaHHE
NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX
JJIEMEHTOB OT HX noJIokeHus B Ilepmonnueckoin

CHUCTCMC

3.5

COOTHOCUTh 0003HAUYEeHHs, KOTOphIE HMEIOTCS B
tabmune «llepuomuyeckas cucTeMa XUMHUYECKHX
snementoB .M. MengeneeBa» ¢  YMCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XHMHUYECKHUX
2JIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YUCIIOo
3JIEKTPOHOB M paclpeiesieHue UX IO 3JIEKTPOHHBIM

CJI0SIM)




3.6

ONpeaAcIATb  CTCIICHb  OKHCJIICHHA JJIEMCHTOB B

6I/IHapHLIX COCONMHCHHUAX

3.7

ONpEeNEATh BUJ XUMHUYECKOU CBsI3M (KOBaJEHTHAs U

I/IOHHaH) B HCOPraHMYCCKUX COCANHCHUAX

9 KVIACC

KonnpOBepﬂeMoropeay.ﬂbTaTa

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTAThI
OCBOEHHSI OCHOBHOI1 00pa3oBaTeIbHOMH MPOrpaMMbI
OCHOBHOTI0 0011er0o 00pa3oBaHuUs

1o Teme: «BemiecTBO 1 XUMUYECKasi peakLys»

1.1

PacKpbIBaTh CMbIC]I OCHOBHBIX XMMHUECKHUX TOHATH:
pacTBop, JIEKTPOJIUTHI, HERJICKTPOJIUTHI,
NEKTPOJIUTUYECKAS] JUCCOLMALUS, PEAKIIIM HOHHOTO
oOMeHa, KaTaau3aTop, XHMMHUYECKOe paBHOBECHE,
o0Opatumble u HeoOpaTUMbIe peakiuu,
OKHUCJIUTETbHOBOCCTAHOBUTEIbHbBIE peakuuu,
OKHCIIUTENIb,  BOCCTAHOBUTENb,  OKHUCIEHHE U
BOCCTAHOBJIGHUE,  aUIOTponusi,  aM(OTEPHOCTb,
XUMHYECKass ~ CBA3b  (KOBaJeHTHas,  WOHHaf,
MeTaJuIn4yecKas), KpUCTaJIIIN4eCcKast pemérka,

CIINIaBbI, CKOPOCTH XHUMHYISCKOMN p€akuuun

1.2

HUITIOCTPUPOBATH B3aMMOCBsI3b OCHOBHBIX
XUMHUYECKUX IOHATHUHN U NPUMCHATDH 3TU MOHATHA ITPU

ONMCAHUU BEUIECTB U UX MPEBPALLCHUIN

1.3

COCTaBJIATH YpPaBHCHUA SHGKTPOHHTPILIGCKOfI
JUucconuanyu KHUCJIOT, H_[CJ'IO"ICI‘/II n COHGP’I, IIOJIHBIC U

COKpalI€HHbIC YpaBHEHUS PEaKIIMii HOHHOTO OOMEHa

1.4

packpbIBaTh CYUIHOCTh OKHCIIUTEIIbHO-
BOCCTAHOBUTEIIBHBIX peaxkuun IIOCPEACTBOM

COCTAaBJICHHUA 3JICKTPOHHOT'O OajaHca STHX peaKuHﬁ

1.5

MIPOBOJUTH PACUYETHl IO YPABHEHUIO XHMHYECKOU

pe€aKuuun

ITo Temam: «Hemerannbpl W HMX COCOUHEHUS» U




«MeTaluiel 1 UX COCOAUHCHU A

2.1

XapaKTEPU30BaTh (oTMCHIBATD) obmue "
cneun(blzmecxﬂe XHUMHUYECKHE CBOMCTBA MMpOCThIX U
CJIOXKHBIX BCIIECTB, MMOATBEPKAAA OIIMCAaHUuEC
MpUMepaMu MOJIEKYISPHBIX U HOHHBIX YypaBHEHUU

COOTBCTCTBYIOIINX XUMHNYCCKUX peaKHI/Ifl

2.2

COCTaBJIATh YpPaBHCHUA peaKuHﬁ, MOATBECPKAAIOIIUX
CyHICCTBOBAHUC reHeTUYEeCKOM CBA3HU MCKAY

BCIICCTBAMHU PA3JINYHBIX KJIaCCOB
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IIPOrHO3UPOBATH CBOICTBa BC€IICCTB B 3aBUCHMOCTHU
oT ux CTPOCHHUA, BO3MOXXHOCTH IMPOTCKAHUA

XUMUYECKUX IIPEBPALLECHUN B PA3JINYHBIX YCIOBUIX

2.4

CIeIOBaTh TpaBUJIAM TIOJb30BAHUS XHMHUYECKOU
MOCYI0M M JTa0OPAaTOPHBIM 00OPYJAOBAaHHEM, a TAKXKE
IpaBHJIaM 06paH_[eHI/I§I C BCIECTBAMHU B COOTBETCTBUU
C HUHCTPYKIOHUAMH 110 BBIIIOJHCHUIO J'Ia60paTOpHI)IX
XUMHUYECKHUX OTBITOB MO MOJTYYCHHIO U COOMpaHHIO
razoo0pa3HbIX BEIIECTB (aMMHAaKa M YIJIEKHUCIIOTO

rasa)

2.5

MPOBOANTH peaKu, HOATBEPIKAAIOIINE
KayeCTBEHHBIH  COCTaB  pa3jMYHBIX  BEIIECTB:
pacro3HaBaTh OIBITHBIM ITyTEM XJIOPHA-, OpomHu[,
uomua, Kapbonar, ¢ocdar, cunmkar, cynabdar,
THIPOKCUINOHBI,  KaTHOHBI ~ aMMOHHS,  WOHBI
U3YyYEHHBIX METaJJIOB, NMPHUCYTCTBYIOIINE B BOJHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

[To Teme: «XuMHs U OKpY>Karolasi Cpeaar

3.1

PaCKpbIBATE CMBICIT OCHOBHBIX XUMHUYCCKUX TTOHATHH:

IT1JIK BemecTBa; KOPpO3Us METAIIIIOB

3.2

MPUMEHATh OCHOBHBIE ONEPALMH  MBICTUTEIHHOU
ACATCIIBHOCTH — aHAaJIu3 MW CHHTEC3, CpaBHeHI/Ie,
0000111eHHE, CHCTEMAaTHU3aLHIO, BBISIBJIEHHUE
HpI/I‘-H/IHHO-CJICI[CTBeHHBIX CBSI3€I>'I — OJIAd I/I3y‘-IeHI/I$I
CBOWMCTB  BEIIECTB W  XUMHUYECKHUX  PEaKIUH;

CCTCCTBCHHOHAYYHBIC MCTOJbI IIO3HAHUA —




HalJr0/1eHue, U3MepeHue, MOJIeJIMpOBaHUE,

IKCIIEPUMEHT (peaabHbI U MBICJICHHBIN)




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMbliidIeMEHTCOIEPKAHUS

1

HepBOHa‘—IaJ'IBHI)IGXI/IMI/I‘IeCKI/IeHOHSITI/Iﬂ

1.1

[Ipenmer xumun. Ponb XMMHM B KU3HU 4YEJIOBEKAa. XUMHUSI B CHUCTEME HAyK.
Tena " BellecTBa. duznyeckrecBONCTBABEIIECTB.

AFpeFaTHOGCOCTOﬂHI/ICBGHIeCTB

1.2

ITousitTre 0 MeTomax mo3HaHusa B XxuMuH. Yucrtele BemectBa U cMecu. CriocoOnl

paszaenenus cMecen

1.3

ATOoMEI U MOJICKYIJIBI. Xumupdeckue DdiaeMeHTB.. CHMBOJBI XHMHYCCKHX

as1eMeHTOB. [IpocThie U c10XkKHbIE BenlecTBa. ATOMHO-MOJIEKYJIIPHOCYUEHHE

1.4

Xumunyeckass Gopmyia. BaneHTHOCT, aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTraBa  BemiecTB.  OTHocuTenpHass  aTOMHas  Macca.
OTtHocuTenbHasAMOJIEKYIIpHasMacca. MaccoBasAoIAXMMHYECKOI0OIEMEHTA B

COCANHCHHUHN

1.5

KonnuectBo BemectBa. Monb. MousipHas macca. B3auMocBsI3p KOJIMYECTBa,
MacChl 51 qyucia CTPYKTYPHBIX €UHULL BEILIECTBA.

PacuéreimodopmMymaMXxuMraecKuXCcoOeTMHEHN T

1.6

@dusnyeckne W XMMHUYECKHE SBICHUS. XUMHYECKas peakius U e€ MpU3HAKH.
3aKoH COXpaHEHHUs] MacChl BellecTB. XUMUUeckue ypaBHeHus. Kimaccudukarms

XUMUYECKUX PEaKIni (COCTUHEHHUS, Pa3TIOKCHHS, 3aMeIeHHUsI, 0OOMEHA)

1.7

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOUW MOCYA0M, C MpaBUIIaMu
pabotel B mjaGopatopuu M mnpuéMaMu oOpamieHHs C  J1abopaTOpHBIM
o0opy/soBaHUEM, H3yuy€HUE U OINucaHue (U3NYECKUX CBOUCTB 00pa3LoB
HEOPraHMYeCKUX BEILIeCTB, HaOmoAeHue ¢(uU3NYecKkux (IJIaBlI€HHE BOCKa,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYNKE, KHIIEHUE W KOHJIEHCAIUsl BOJbI) U
XMMHUYECKUX  (TOpeHHe  CBEYM, [pOKAJMBAaHME MEAHOH  MPOBOJIOKH,
B3aMMOJICIICTBME Mela C KHCIOTOM) SIBIEHWH, HAOMIOJEHHME U ONUCaHHE
IIPU3HAKOB  IPOTEKaHMs XUMHUYECKUX peakuuil (pasiokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapusi, pa3iokKeHue THAPOKCH A
Meau(Il) mpm HarpeBaHuM, B3aMMOJEICTBHE Ke€jl€3a C pPacTBOPOM COJIH

meau(Il), uzyyenuwe cmocoOOB pazgeneHusi cMeceil (¢ MOMOIIBI0 MAarHuTa,




(dbunpTpOBaHUE, BBIMAPUBAHUE, MUCTWUIAIMUSA, XpoMmarorpadus), MpPOBEACHUE
OUYHUCTKHU MTOBAPEHHOU COJIH, HAOIIIOIEHUE U ONMCAHUE Pe3yIbTaTOB MPOBEICHUS
OTBITA, WUTFOCTPHPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHUE MOJeTeH

MOJIEKY (IIapOCTEPIKHEBBIX )

Ba)KHeﬁI.HHere,[[CTaBI/ITeJII/IHeOpI‘aHI/I‘leCKI/IXBeIJ_ICCTB

2.1

Bo3nyx — cmech razos. CocraB Bo3myxa. Kuciopon — aneMeHT M mpocToe
BemiecTBo. HaxoxaeHue Kuciaopoaa B MpUPOJE, PU3NUECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucnopoma. CrocoOb
MOJTy4EHUs KHCII0poJia B naboparopun u MPOMBIIIUIEHHOCTH.
KpyrosopoTtkucinopona B MpUpoOJIE. O30H -

AJJIOTPOMHAAMOIU PUKALUSKUCIIOPOIA

2.2

TeroBoi A3PPeKT XUMUUECKOI peakluu, TePMOXUMHUYECKUE YpaBHEHHUS, IK30-
U SHAOTEPMHUYECKHE peakuuu. TOIMBO: yroiabs U MeTaH. 3arps3HEHHE BO3/1yXa,

yCUJIeHHEe TapHUKOBOTO 3¢ (ekTa, pazpylieHne 030HOBOTO €05
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Bonopon — anemenT u npocroe Beuiectso. HaxoxneHue Boxopona B IIPUPOLE,
¢u3nueckue M XMMUYECKUE CBOICTBA, INPUMEHEHHE, CIOCOOBl IMOTYYEHHUS.

Kucnots! 1 conu
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MossipHblii 00bEM Ta30B. Pacu€Thl 1o XUMHUYECKUM YpaBHEHUSIM

2.5

dusnyeckue CcBoKcTBa BOAbl. Bojma kak  pactBopurenb.  PacTBOpBIL
HacellienHbsle 1 HEHACHIIIEHHBIE PAacTBOPbI. PacTBOPHUMOCThH BEIIECTB B BOJE.
MaccoBasgs g0y BellecTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupoje U B XKU3HH dYesnoBeka. Kpyrosopot
BO/IbI B IPUPOJE. 3arps3HEeHUENPUPOAHBIXBO/. Oxpana u

OYMCTKAPUPOIHBIXBO

2.6

Knaccudukanus Heopranmueckux coeauHenmit. Oxcunsl. Knaccudukanus
OKCHJIOB:  COJIeOOpa3yromie (OCHOBHBIC, KHCJIOTHBIE, aM(pOTEpHBIE) U
Hecoseo0pasyomue. Homenkinarypa OKCHJIOB. duznueckue u

XUMHYECKUECBONCTBAOKCHIOB. [TomydeHneokcuaon

2.7

OcnoBanusa. Krnaccudukanus ocHOBaHWM: IIENOYM W HEPACTBOPUMBIEC
OCHOBaHHMS. HomenkiatypaocHOBaHMIA. duznueckue u

XUMHUYECKHECBOMCTBAOCHOBaHMM. [lomydeHneocHOBaHNM

2.8

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucior. ®dusnyeckue u
XUMHYECKHEe cBoMcTBa KuciIOT. PgamaktmBHocTuMeTauioB H.H. bekerosa.

[Tonyuenuekucior

2.9

Comn. Homenknatypa conedl. @u3nyeckue W XHMMHUUYECKHE CBOMCTBA COJICH.




[Tonydyenueconein

2.10

I'eneTmueckas CBA3b MECXKIY KilaCcCaMU HEOPraHUYECCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  DKCHEPUMEHT: KAueCTBEHHOE  ONPEIEICHHE  COACPIKAHMS
KHCIIOpOJla B BO3JyXe, MOJIYy4YeHHE, coOMpaHHeE, paclo3HABaHME U H3YyUECHHE
CBOWCTB KHCJIOPOJA, HAOIIOACHNE B3aUMOJICHCTBUS BELIECTB C KUCIOPOJIOM U
YCIJIOBUSI BOBHUKHOBEHUS U MPEKpaIleHUs ropeHus (1moxapa), 03HaKOMJIEHHE C
oOpasllaMi OKCHUJIOB M OIKMCAHUE WX CBOWCTB, TOJy4YeHHE, COOUpaHUeE,
pacro3HaBaHME W H3yuY€HHE CBOICTB BOAOpOAa (rOpeHue), B3auMoJeHCTBHE
Bojopoaa ¢ okcunoMm meau(Il) (Bo3MOkKHO HUCTIONB30BAaHUE BHIEOMATEPUATIOB),
HaOmrofeHne oOpa3loB BEHIECTB KOJIMYECTBOM | MONb, HCCIIEOBaHUE
0COOEHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IMYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPENECIEHHOW MacCOBOM JOJEH PACTBOPEHHOTO
BEIIECTBA, B3aWMOJICHCTBHE BOABI C MeTaJUlaMH (HaTpUeM U KaJblUeM)
(BO3MOYKHO HCIOJIb30BaHUE BHUAEOMATEPUAIIOB), OIPEJEICHUE pPACTBOPOB
KUCIOT M IIeno4edl ¢ IOMOIIBI0 HHAMKATOPOB, MCCIIENOBaHUE OOpa3LoB
HEOPTraHMYECKUX BELIECTB pPAa3IMYHBIX KIJIACcCOB, HaOMIONEHUE W3MEHEHUS
OKpPAaCKM HHJIUKAaTOPOB B pacTBOpax KUCJIOT M INEJIOYEH, U3yYCHHE
B3auMozeiictBua okcuga Meau(ll) ¢ pacTBopoM cepHON KHCIOTBHI, KHUCIOT C
METaJUIaMH, PEaKIUA HEUTPAIN3ALUH, ITOJIydYeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOI0 MeTajula JpyruM H3 pacTBopa COJIM, PpEUICHHE
9KCIIEPUMEHTAJIbHBIX 33/a4y M0 TeMme «BaxHeilne Kiacchl HEOPraHMYECKHX

COCTUHEHUI

[Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XUMHUYECKUX JIEMEHTOB
J .. Menneneesa. CTpoeHneaTroMoB. XUMUYECKasACBA3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCJIBHBICPCAKIIUN

3.1

[lepBble TOMBITKH KiIacCU(PUKAUA XWMHUYECKHX dJeMeHTOB. [loHsTHe O
IPyIIax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE M IIEIOYHO3EMEIbHBIE METAJUIbL,
TaJOTeHBl, WHEPTHbIE rasbl). OJIEMEHTHI,

KOTOpLIeO6paSYIOTaM(1)OTepHLIeOKCI/II[BI U THAPOKCUIBI

3.2

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema xuMuaeckux aeMeHToB [1.1.
Meneneesa. Kopotkonepuognas u JUIMHHOTIEpUOHAS (bopMbI
Ilepuonuueckorn cucteMbl xumuueckux osnemeHtoB .M. MeHneneesa.
Ilepuonsl u rpynnel. DOU3UYECKUN CMBICH IOPSAKOBOIO HOMEPA, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa
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Crpoenne atomoB. CocTtaB atoMHbIX saep. M3oTonbl. DnekTpoHbl. CTpoeHHE




AJICKTPOHHBIX  00O0JIOYEK AaTOMOB TEepBbIX 20 XUMHUYECKHUX DSJIEMEHTOB
[Tepuonnueckoit cucremsl [[.M. MenneneeBa. XapakTepucTUKa XUMUYECKOTO

3JIEMEHTa MO ero nosioxkenuto B [lepuoanueckoii cucreme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METANIMYECKMX M HEMETAUIMYECKUX CBOWCTB IO TIpynnamM MU HEPHOAAM.
3nauenue Ilepuonuueckoro 3akoHa u Ileproguueckoil cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku U mpakTtuku. .M. MenneneeB — y4&€HbI U

rpak1aHUuH

3.5

Xumnueckasi cBsizb. KoBasieHTHass (TOJisipHAsE M HEMOJSIPHAsl)  CBSI3b.

9J'I€KTpOOTpI/II_[aTCJ'II>HOCTB XHMHYECKHX 3JIeMeHTOB. MloHHas CBI3b

3.6

Crenennb okucieHus. OKHCINTEILHOBOCCTAHOBHUTEIILHBIE pCaKiuu. Hpoueccm

OKHUCJIEHHS B BOcCTaHOBJIEHHSI. OKUCIIMTEIN U BOCCTAHOBUTEIIHN

3.7

XUMHUECKUI SKCIIEPUMEHT: H3y4eHHe OOpa3loB BEIIECTB METAUIOB |
HEMETAJIJIOB, B3aMMOACUCTBHE THIPOKCHIA LIMHKA C PAacTBOPAMHU KHUCJIOT U
LIEJI0YEH, IIPOBEICHUE OIBITOB, WUIIOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTENbHBIX peakluil (ropeHue, peakliuu pa3ioKeH!s, COeTMHEHMS)

9 KVIACC

Kon

HpOBepﬂEMbIﬁ3JIBMeHTCOJIep)KaHI/Iﬂ

BemectBo n xumnueckas peakuus. [loBropenue

1.1

[Iepnonnueckuit 3akoH. Ilepuoanueckas cucremMa XUMUYECKUX 3i1eMeHToB [[.1.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB
XUMUYECKUX DJIIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KaldMs, KaJdblUsi U UX
COCIMHEHHII B COOTBETCTBHMU C TMOJIOKEHHUEM 3JIEeMEHTOB B llepmomgmueckoii

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHne BemiecTBa: BUABI XUMHYECKOM CBSA3M. THUIBI KPHUCTAUIMYECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THIA KPUCTALINYECKON PEIIETKH
U BHJa XUMHUYecKoil cBs3u. Knaccudukanus m HOMEHKIIaTypa HEOPraHUYeCKUX
BEUIECTB (MEXIyHApOJHAsl M TpUBHAJbHAs). XMMHUYECKHE CBOICTBA BELIECTB,
OTHOCSIIMXCS K  Pa3jIMYHBIM  KJIaccaM  HEOPraHUYEeCKHX  COCIMHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanuss XuMHUUecKuX peakuuid Mo pa3IuyHbIM IpU3HAKaM (110 YUCITYy U

COCTaBY YYacTBYIOIIMX B pEaKIMH BEUIECTB, MO TEIUIOBOMY A3(dekTy, Mo




H3MEHEHMIO CTEIICHEH OKMCICHUS XMMHYCCKHX 9JICMCHTOB, 110 O6paTI/IMOCTI/I, 1o
y4aCTuro KaTaJ'II/I3aTOpa). DK30- n SHAOTCPMHUYCCKUC pcaknuu,

TCPMOXUMHNYCCKNEC YPAaBHCHUS. IlonsTue o CKOpPOCTH XHUMHYICCKOM pcakuuu

1.4

[Tonsite 06 oOpaTUMbIX U HEOOpAaTHUMBIX XUMHUYECKUX peakuusax. [lonarue o
TOMOTEHHBIX U I€TEPOreHHBIX peakiusax. [IoHsaTHe 0 XMMHYECKOM PaBHOBECHHU.
@axTophl, BIUSIOUIME HAa CKOPOCTh XHMHUYECKOM peakUuuud U IOJ0KEHHE

XUMHUYICCKOT'O paBHOBCCHA

1.5

OKuUCIINTENIbHO-BOCCTAHOBUTEIIbHBIE peaxiuu, JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBieHHE  ypaBHEHHI
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUH C HCHOJIB30BAHMEM  METOJa

ANEKTPOHHOTO OaslaHca

1.6

Teopus >IEKTPOIUTHUECKON AMCCOLMALMU. IICKTPOJUTHI U HEIIEKTPOJIUTHI.
KaTtnonsl, aHMoHbl. MeXaHU3M JMCCOLMALMM BEIIECTB C Pa3jIu4YHbIMU BHJIAMHU
xuMHuueckoi cBs3u. CreneHp aucconuanuu. CUIbHBIE U CIa0ble SJIEKTPOIHTHI.
Peakiun monHoro obmeHa. YClnoBUs MPOTEKaHUS PEAKIMA HMOHHOTO OOMEHa,
NOJIHBIE M COKpall€HHbIE WOHHBIE ypaBHEHUs peakiui. CBONCTBa KHUCIOT,
OCHOBaHMH W CONEll B CBeTE TPEJACTABICHUNH 00 DICKTPOITUTUYCCKON

nuccounanuu. KauectBeHHblepeakiMMHauOHEbI. [loHsITHE 0 THApOIU3Econei

1.7

XUMHUUECKUH JKCIIEPHUMEHT: O3HAKOMJICHHE C MOJCISIMU KPHCTALTHYECKUX
pPEIIETOK HEOPraHWYEeCKUX BEIIECTB — METAUIOB M HeMeTaiwioB (Tpadurta u
ajMasza), CJIOKHBIX BEIIECTB (XJOpUIAa HATPHs); HCCICIOBAHWE 3aBUCHUMOCTHU
CKOPOCTH XUMHUYECKOW pEaKIMH OT BO3ACHCTBUS pA3IUYHBIX (PAKTOPOB;
WCCIIEZIOBAaHNE  JJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  IpoOIecca
JMCCOIMAIIUM  KHUCJIOT, MIeJioueli u  cojeid  (BO3MOXKHO — HCIIOJIb30BaHHE
BUJICOMAaTEpUAIOB); IPOBEAECHUE ONbITOB, WJUIIOCTPUPYIOLIUX IPU3HAKU
MPOTEKaHUs peaKIii HOHHOTO oOMeHa (0O0pa3oBaHUE OCaJ/Ka, BHIJICICHUE Trasa,
o0pa3oBaHHE BOJIbI); OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peakuuil (TOpeHue, peakluu pas3iokKeHHs, COeIUHEHUs);
pacro3HaBaHUe HEOPTaHMUECKUX BEIIECTB C MOMOIIBI0 KaUeCTBEHHBIX PEaKIIHiA

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemeranne u HUXCOCIUHCHUA

2.1

OO6mast  xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHbIe CTeNeHu OoKucieHus. CTpoeHue u (pu3nuecKue CBOMCTBA MPOCTHIX
BEIICCTB — TalloreHOB. XWMHYECKHE CBOWCTBA HAa MpUMEpe XJIopa

(B3aHMOHeﬁCTBHC C MCTallilaMH, HCMCTaJlJlaMH, HleJ'IOIIaMI/I). XJ'IOpOBOI[OpOI[.




CosgHasi KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJIydYE€HUE, TPUMEHEHUE. [leiicTBue
XJopa M XJOPOBOJAOpOAA Ha OpraHU3M 4YeJoBeKa. BaxxHeHIMexXJIopuabl u

WXHAXO0XJIEHUE B MPUPOJIE

2.2

Obmas xapakrtepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTpOEHHS
aTOMOB, XapakTepHble cTeneHn okucieHus. CTpoeHue M (U3nUecKue CBOMCTBA
IPOCTBIX BEIIECTB — KUCIOpPOJAa M cepbl. AJUIOTPOIHBIE MoAU(UKAIMU
KHCIIOpOJa M cepbl. XMMHUYECKHE cBoOWcTBa cepbl. CepoBOAOpPOA, CTPOCHHE,
¢usnyeckue M XUMHUECKHE cBOMcTBAa. OKCHIBI Cepbl KakK IpeACTaBUTEIH
KHCIIOTHBIX OKcHJI0B. CepHasi KUCIIOTa, (U3NYECKHE U XHMHUYECKUE CBOMCTBA
(oOmme Kak MpeacTaBUTENS Kiacca KUCIOT U creruduueckue). XUMHUYEeCKHue
peakiuuy, Jexalue B OCHOBE IPOMBIIUIEHHOIO Cloco0a MOJy4YeHUs CepHOM
kucioThl. [lpumenenune. Conu CepHOWM KHUCIIOThHI, KaueCTBEHHAas peaklus Ha
cynbdar-uoH. HaxoxaeHue cepel u €€ COCTUHEHHH B MPHUPOAE. XUMHUYECKOE
3arpsi3HEHUE OKpY KAloIIeW cpeibl COCNMHEHUSMU cepbl (KUCIOTHBIE JTOXK[IH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEAOTBPAILICHUS

23

OOmast xapakTepucTHKa 53JIeMEeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHH OKHCIEHUA. A30T, paCIpOCTPaHEHUE B PUPOJIE,
¢usnyeckue U XxuMuueckue cpoiicta. Kpyrosopor azora B mnpupoje. AMMUAK,
ero ¢u3nM4yecKue M XUMHUYECKHE CBOICTBa, MojiyueHue M npumeHenue. Conu
aMMOHUS, UX (U3HUECKUe U XMMUYECKHE CBOICTBa, mpuMeHeHue. KauecTBenHas
peakiys Ha MOHBI aMMOHHMA. A30THasl KHCJOTa, e€ TMoylyueHue, pU3ndecKue u
XMMHYECKHe CBoMcTBa (00mIMEe Kak IIpeACTaBUTENs Kiacca KUCIOT U
cneun¢puyeckue). Vcnoiap3oBaHWe HUTPATOB M COJIEH aMMOHHS B KadyecTBE
MUHEPAJIbHBIX ynoOpeHuil. XHUMHUYECKOoe 3arpsi3HEHHE OKpY)Karolled Ccpebl
COCMHEHUSIMHM a30Ta (KUCIOTHBIE OXAM, 3arps3HEHHE BO3]yXa, MOYBBI U

BOJIOEMOB)

24

®ochop, amnorponHsle Moaudukanuu gocdopa, ¢puznUecKkue U XUMUYECKHE
cBoiictBa. Oxcug docdopa(V) u  dochopnas xkuciora, ¢usnueckue u
XUMHUYECKHE CBOIICTBa, MOJTyYeHUE. Hcnons3oBannedocdaTon B

KauecTBEMUHEPATIbHBIXYI00pEHHI

2.5

OO6mas xapaktepuctuka syeMeHToB I[VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHM  OKHUCIEHHA.  YTJEpOA, aJlJIOTPOIIHBIE
Moau(UKaAIMKM, PacIpOCTpaHEHHWE B NpUpoje, (U3HYECKHe U XHUMHUYECKUE
cBoiicTBa. AncopOuus. Kpyrosoport yriepoaa B npupoje. OKcHIbl yriaepoaa, ux
¢u3znueckue W XMMHYECKHE CBOICTBa, [EHCTBHE Ha JKUBbIE OPraHU3MBbI,

INOJIYYCHHUC U TTPHUMCHCHUC. OKOJIOTHYECKHUE HpO6JI€MBI, CBA3aHHBIC C OKCHAOM




yraepona(lV); rumoresa TI00aJIBHOTO TOTEIJICHUS KJIMMaTa; MapHUKOBBIN
a¢dekt. YroapHas KUCI0Ta U €€ CONu, uX (U3MUeCKrue U XMMHUECKHe CBONCTBA,
MOJIYUCHUEC W TIPHUMCHCHUC. KauectBennas pcaKkuusg Ha Kap6OHaT-I/IOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TIPOMBIIIICHHOCTH U CEIbCKOM

XO039UCTBE

2.6

[lepBoHauanbHBIE MOHATHA 00 OPraHUYECKUX BEIIECTBAX KAaK O COSAMHEHUSIX
yriaepojga (MeTaH, 3TaH, STWIEH, alleTWIEH, 3TaHOJ, TIJHUIEPHH, YKCyCHas
kuciorta). X cocraB u xumuueckoe crpoeHue. llonsTe o Ouonormyecku
BaXKHBIX BELIECTBAX: JKUPaX, O€JIKax, yriaeBoJax — U UX POJIM B JKU3HU YEJIOBEKA.

MaTepI/IaJ'IBHOeeI[I/IHCTBOOpFaHI/IquI(I/IX n HeOpTaHI/I‘-ICCKI/IXCOC,Z[I/IHCHI/Iﬁ

2.7

Kpemuwuii, ero ¢pusnveckue 1 XMMUYECKUE CBOMCTBA, MOJTYYCHUE U IPUMCHEHHE.
Coenunenus kpemMHus B mnpupoge. OOmme mnpeacTaBieHUsT 00 OKCHJE
kpeMHEA(IV) 1 xpemHueBoi kucnoTe. CUIIMKAThI, MX HCHOJIb30BaHKUE B OBITY,
MEIUIIMHE, TPOMBIIUICHHOCTH. BaKHEHIINe CTpPOMTENbHBIC MaTepPHAJIbIL:
KepaMuKa, CTEKJIO, LIEMEHT, 0eToH, ’Kee300eTOH.
[Tpo61emMbI6e30I1aCHOT OMCTIONIb30BAaHUSICTPOUTEbHBIXMATEPUATIOB B

HOBCEIHEBHOMKU3HU

2.8

XUMUYECKUN HKCIEPUMEHT: H3yuyeHHe O0Opa3lloB HEOPraHMYECKHX BEIECTB,
CBOMCTB COJISHOM KHUCJIOTBI; IIPOBEJCHUE KAYECTBEHHBIX PEAKLUUN HAa XJIOPUJ-
MOHBl M HaONIOJICHWE NPU3HAKOB MX TMPOTEKAHUS; OIBITHI, OTPaXKAIOLIUeE
¢u3nyeckue U XMMUYECKHE CBOMCTBA raJIOTEHOB U UX COEIMHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BHUAEOMATEPUAIIOB); O3HAKOMJIEHHE C 00pa3liaMH XJIOPUJOB
(rajoreHuIOB); O3HAKOMJIEHME C oOOpasllaMu cepbl U €€ COEIUHEHHSIMU
(BOBMOXKHO ~ HCIIONIb30BaHME BHJCOMATEpHANOB); HAOMIOJCHHWE Mpoliecca
oOyryiMBaHUsl caxapa I0J] JCHCTBHEM KOHIICHTPUPOBAHHOW CEPHON KHCIIOTHI,
U3y4YeHHe XUMHUYECKUX CBOMCTB pa30aBIEHHOW CEPHOM KHUCIIOTHI, MPOBEICHHE
KaueCTBEHHOW peakuMu Ha Cyiabdar-uoH U HaONIOJIeHuEe TMpHu3HaKa eé
NPOTEKaHUs; 0O3HAKOMIICHHE C (PU3NYECKUMU CBOMCTBaMHU a30Ta, pochopa u ux
COCMHEHUI (BO3MOYKHO HCIIOJNIb30BaHUE BHIEOMATEpHANIOB), 0OOpa3laMu
a30THBIX U (HOochHOPHBIX yAOOpPEHUH; MOTyueHrne, COOMpaHne, paclio3HaBaHUE U
U3y4YEHHE CBOMCTB aMMHaKa; MPOBEACHHE KAYECTBEHHBIX pEaKLHUi Ha HOH
aMMOHMS M ¢docpaT-uOH U HU3YYEHHE MPU3HAKOB UX MPOTEKaHMUS,
B3aUMO/ICIICTBHE KOHLIEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEAbI0 (BO3MOXHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB); M3yUYEHUE MOJIENEH KPHUCTaUNIMYECKUX
pemérok anmasa, rpadura, Qynnepena; 03HaAKOMIIEHHE C MPOLIECCOM aIcOpOIIUU

pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM IIPOTHBOrasa;




MoJIy4yeHue, cooupaHue, paclio3HaBaHUE U W3Y4YEHHE CBOMCTB YIJIEKHCIIOTO Iasa;
MPOBE/ICHUE KAaYECTBEHHBIX PeaKInii Ha KapOOHAT- U CHIIMKAT-UOHBI U U3yUYCHHE
MPU3HAKOB MX TMPOTEKAHUS; O3HAKOMJICHHE C TPOAYKIHMEH CHIMKATHOMN
IMPOMBIIICHHOCTH; PEIIeHUE IKCIIEPUMEHTAIbHBIX 33a/a4 1o TeMe «Baxueiime

HEMCTAJJIbI 1 UX COCAUHCHUA)

Meramisl u UXCOCIUHCHU A

3.1

OO6mras xapakTepucTUKa XUMUYECKHX AJIEMEHTOB — METAJNIOB Ha OCHOBAHUH HMX
nonoxenuss B llepuomuueckol cucreme XuUMHUYECKHX dieMmeHTtoB JI..
MenpneneeBa u ctpoeHust atomoB. CTpoeHue MeTaioB. MeTtaminueckasi CBsI3b U
METaJUIMYECKass  KPUCTAIMYECKas  pemI€TKa.  DJEKTPOXUMHUYECKUA  psif

HaIIpSHKEHUN METaJUIOB

3.2

dusnuecKkue U XUMHUECKUE CBOicTBa MetaiioB. OOmHMe crocoObl MOMydYeHUs
MeTa/uioB. [IoHATHE O KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT
koppo3uu. CraBsl (CTallb, 4YyTyH, JIOPATIOMUHHNA, OpOH3a) M UX PUMEHEHHE B

OBITY U IPOMBILIIEHHOCTH

3.3

lenounsle MeTamnsl: nojioxeHue B Ilepuoguueckoit cucteMe XHMHYECKUX
anemeHnToB J[.M. MeHneneeBa; cTpoeHHME MX aTOMOB; HaXO0XKJIECHUE B IPUPOJE.
dusnyeckre U XMMHUYECKUE CBOWCTBA (Ha IpuMepe HaTpus U Kanus). OKkcusl U
TMJIPOKCUABI  HaTpusd U Kauusd.  IIpuMeHeHuelenoYHbIXMETauIOB |

HXCOeIUHEHUN

3.4

IIlenouno3eMenbHbIE  METAJUIBI MAarHUM W KajJdbIUM:  IIOJIOKEHHE B
[lepuoanueckoil cucteMe xuMmudeckux sneMeHtoB J[.M. MenzaeneeBa; ctpoeHue
WX aTOMOB; HaxOxJAeHHe B mnpupoae. PuU3nueckrue W XHMMHUUYECKHE CBOMCTBA
MarHus W Kaublus. BaxHelinme coenuHEeHUs] KaibIus (OKCHI, THUIPOKCH,

conu). JKECTKOCTBBO/IBI U CIIOCOOBIEEYCTPaHEHHS

3.5

AmomMuHuii: nonoxenue B [lepuonnyeckoii cucteme xumuueckux snemeHToB J1.1.
MeHneneeBa; CTpPOCHHE aTOMa; HAxXOXKIEHWE B mpupone. DPuznyeckne u
XUMHYECKHUE CBOMCTBA AFOMHUHHMS. AMDOTEpHBIC CBOMCTBA OKCHAA U THIPOKCHIA

AJIFOMHUHUA

3.6

Kenezo: nonoxenue B Ileproanueckoit cucteMe XUMUYECKUX dyemMeHToB J[.1.
MeHeneeBa; CTpoeHHE aToma; HaxoXJaeHue B mnpupoae. Dusmyeckue wu
XUMUYECKUE CBOMCTBa kene3a. Okcuipl, THApPOKcUIbl U conu sxeneza(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MTOJTyYCHUE

3.7

XUMUYEeCKUH OKCIICPUMCHT: O3HAKOMIICHHE C 06pa3uaMn METAaJIJIOB M CIIJIaBOB,

X (U3MUYECKUMH CBOMCTBAMHU; H3YUYEHHE PE3yJIbTaTOB KOPPO3HHM METAJIJIOB




(BO3MOXHO HCITOJIb30BAaHUE BUICOMATEPUATIOB), OCOOCHHOCTEH B3aUMOICHCTBUS
OKCHJIa KalblMisl W HaTpuss C BOJAOW  (BO3MOXHO  HCIIOJb30BaHHE
BHJICOMATEPHAJIOB); MCCIIEOBAHUE CBOWCTB KECTKOM BOJBI;, TpoIlecca TOPEHUs
xKele3a B KUCIOopo/ie (BO3MOXKHO MCIIOJIb30BaHHE BUIICOMATEPHAJIOB); IPU3HAKOB
IMMPOTCKAaHUA Ka4YCCTBCHHBIX peaKHI/Iﬁ Ha HWOHBI (MaI‘HI/ISI, Kajabnusi, aJlOMUHHA,
nuHka, xene3a(ll) u xenesa(lll), mexu(Il); HaGar0EHNE M OTIMCAHUE TTPOIIECCOB
OKpalllMBaHUs IIJIaMCHU HWOHAMHW HaTpud, KaJIUd U KaJIbIUA (BOSMO)KHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIIOB); HCCIEAOBaHHE aM(OTEPHBIX CBOKHCTB
THIPOKCHIA AIOMMHHUS U THUAPOKCUAA IUHKA; PEIICHHE IKCIEPUMEHTATbHBIX

3aj1a4 110 TeMe «Ba)kHenie MeTauibl U UX COEIUHEHU

XHUMHA ¥ OKpyXkKaromascpena

4.1

HoBele Matepuansl U TexHOJIOTMU. BeliecTBa u maTepuanbl B MOBCEIHEBHOM
JKA3HU YernoBeKa. XUMHS U 310pOBbe. be3onacHoe HCIOJIb30BaHUE BEILECTB U
XUMUYECKUX peakuuii B ObITy. llepBasmnomMombnpuXuMUYECKUX0XKOraX |

OTPABJICHHUAX

4.2

OCHOBBI 3KOJIOrMYECKON IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPYXKarolleH
cpenst ITIK. Ponp xumum B pemieHUM 3Kojoruyeckux mpodiem. [IpupomHbie
UCTOYHHUKH YTJIEBOJOPONOB (yroiib, MPUPOIHBINA ra3, He(Th), HMPOAYKTHl HMX

nepepaboTKH, UX POJIb B OBITY U IPOMBIIIIIEHHOCTH

4.3

XUMHUECKUI HKCHEPUMEHT: M3y4YeHHEe 00pa3loB MaTepHalioB (CTEKJIO, CILIABHI

METaJIJIOB, MOJIMMEPHbIE MaTepUabl)




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

KoanposepsiemororpedoBanust

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM
pe3yJibTaTaMm 6a30BOI0 YPOBHSI OCBOEHHS
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl
OCHOBHOI'0 00111ero 00pa30BaHUN HA OCHOBE
o1rocC

IIpencraBnenue:

1.1

0 IO3HABAEMOCTU SIBJIEHUH NPUPOIbI, MOHHUMAHUE
OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHYECKOH
HayKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUA,
KOMIIOHEHTa OOIled KyJIbTypbl M HPaKTUYECKOH
JIESITEIbBHOCTH YEJIOBEKa B YCJIOBHUAX COBPEMEHHOI'O
oO1iecTBa; NOHUMaHUE MECTa XUMHUM CPeAU JIPYTUX

CCTCCTBCHHBIX HAYK

1.2

O HAY4YHbIX MCTOAAX IIO3HAHUA, B TOM YHUCIC
SKCIICPUMCHTAJIBHBIX MW TCOPETUUCCKHUX METOJaX
HUCCIICAOBaHUA BCHICCTB W H3YUCHUA XHUMHUYCCKHUX
peaKuHﬁ; YMCHHUEC HCIIOJIB30BaTb MOJACIN  JJIA

00BACHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cbdepax mpodeccuoHaTbHONW  AESITENBHOCTH,
CBS3aHHBIX C XHMHEH W COBPEMEHHBIMHU
TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKEHHSX
XMMUYECKOH HayKd, YTO IO3BOJIUT OOYYaroIIUMCS
paccMaTpuBaTh XUMHUIO Kak cdepy cBoel Oymyrieit
npoeCCUOHATBHON  JESITEeNbHOCTH M CJHeNaTh
OCO3HAaHHBIM BBIOOP XHMHUH KaK MPOPUIBHOTO
mpeaMeTa MpU Mepexoie Ha YPOBEHb CpPETHETo

o01ero oopa3oBaHus

Bianenne cucteMoil XMMMYECKUX 3HAHUM M YMEHHE
IIPUMEHATH CHCTEMY XUMHUYECKHX 3HAHHUH, KOTOpas

BKJIIOYAcCT:

2.1

BOKHEHIINE XUMHUYECKHUE TIOHATHS: XUMHUYECKUU




AIIEMEHT, aToM, MOJIEKyJia, BEIIECTBO, IPOCTOE U
CJI0KHO€ BEIIECTBO, OJHOPOAHASI U HEOJHOPOAHAS
CMECh, OTHOCUTEJIbHBIC aTOMHAasi M MOJICKYJIsIpHAas
Macchl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAs
Macca, MOJSIpHBIM  00BEM, OKCHJ,  KHCIOTa,
OCHOBaHHE, CONb (CpemHsis), XMMHUYECKas PEaKIfus,
peakuuMd  COEAMHEHHUs, PEaKUUU  Pa3JIOKEHHUS,
peaKiuy 3aMENIeHUs, peakiuu OOMEeHa, TEIUIOBOM
ahdeKT peaknuH, 9K30- U IHIOTEPMHUYECKHE
peakuuu, pacTBOp, MaccoBas OIS XUMHUYECKOTO
DIIEeMEHTa B  COEJMHEHWH, MaccoBas JOJis U
MPOLIEHTHAs] KOHIEHTpAIMsl BEIECTBA B PacTBOPE,
SIPO aTOMa, JJICKTPOHHBIM CJIOW aToma, aTOMHas
opbuTanb, paauyc aToMa, BAJIEHTHOCTh, CTEMEHb
OKHCJICHHSI, XUMHUYECKast CBSI3b,
AIIEKTPOOTPHIIATEILHOCTD, TMOJSPHAsS U HEMOJspHas
KOBaJICHTHAsl CBS3b, MOHHASI CBSA3b, METAJLTUYECKas
CBSI3b, KpUCTAJIMUECKas pelIéTka (aToMHasi, MIOHHAs,
METaJsIn4yecKasi, MOJEKYJisipHasi), HWOH, KaTHOH,
aHWOH, AJIEKTPOJIAT u HEDJIEKTPOJINT,
ANEKTPOIUTUYECKAS TUCCOLMAIINS, PEAKIIUU HOHHOTO
oOMeHa, OKHUCJIUTEIIbHO-BOCCTAHOBUTEIHHBIC
peaKIyu, OKUCIUTEIh U BOCCTAHOBHUTENb, OKUCIICHHUE
U BOCCTaHOBJICHHE,  OJEKTPOJIU3, XUMHUYECKOE
paBHOBECHE, OOpaTUMbIe M HEOOpATUMBIC PEaKIIUH,
CKOPOCTh XMMHYECKON peakuuu, karanuzatop, [1I1K,

KOPpO3Hs METAJUIOB, CILIaBbl

OCHOBOIIOJIararoIme 3aKOHbI XUMUU: 3aKOH

COXpaHEHUsT Macchl, nepuoauueckuii 3axoH J[.U.

22 MenjeneeBa, 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH
ABoraapo

53 TEOpUU XUMHH: aTOMHO-MOJICKYJISIpHAsE TEOpHs,

' TEOPHUSI DIIEKTPOITUTHUECKON TUCCOIUAIIUN

3 Brnanenne ocHOBaMM XWMHUYECKOW TPaMOTHOCTH,
BKJIFOYAIOIEH:

3.1 yMEHHE MPAaBWJIBHO  HCIOJIb30BATh  M3yUYEHHBIC




BEIIECTBA U MaTepualbl (B TOM YMCIIe MUHEPAIbHBIC
yAOOpeHusi, MeTaJIbl M  CIUIaBbl, MPOJYKTHI
nepepadoTKu MIPUPOJTHBIX HUCTOYHUKOB
YTIEBOAOPOAOB (yIisi, IPUPOJHOTO Traza, HedTH) B
OBITY, CEIIbCKOM XO3SiCTBE, Ha TMPOU3BOJCTBE U
MOHWMaHHUE 3HAYCHUS JKUPOB, OEJIKOB, YIIJIEBOJIOB
JUTsL OpraHU3Ma 4YelIOBeKa; YMEHHE MPOTHO3UPOBATH
BIIUSHUE BEIIECTB M XUMHYECKHX ITPOIECCOB HAa

OpraHM3M 4YeJOBEKa M OKPYXKAIOIIyI0 IPHUPOIHYIO

cpeny

3.2

YMCHUEC HHTCIPUPOBATE XHUMHWYCCKHUEC 3HAHHUA CO

SHAaHUAMU JPpYTHUX y‘le6HLIX mpeaAMCTOB

3.3

HaJlMyue  ombITa  paboTbl  C  pa3jIMYHBIMHU
UCTOYHHKaMU WH(POpPMAIUU 10 XUMUH (HaydHas U
Hay4HO-IIOMYJIIpHAas auTepartypa, CJIOBApH,

CIIPAaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBCKTUBHO OIIEHWBAaTh WH()OPMAIHIO O
BENIECTBAX, HMX IMPEBPAIICHUSIX M MPAKTUICCKOM
NPUMEHEHUH W YMEHHE WCHOJIb30BaTh €& s

pemicHuA yqe6HO-HO3HaBaTeHBHBIX 3aaa4

Brnanenue ocHOBaMu MOHATUHHOIO anmnapara u
CUMBOJIMYECKOI'0 S3bIKa XHMHH JJIg COCTaBJICHUS
dbopMynT HEOPraHWYECKUX BEIISCTB, YpPaBHEHUM
XUMUYECKUX PEaKIUi; OCHOBAMH XHUMHYECKOMN

HoMmeHknatypsl (IUPAC u TpuBHanbHOIN)

VYmMmenne O6”I)$ICH$ITI) CBs3b IIOJIOKCHUS DJJIEMCHTA B
[Tepuomuyeckoit cucreMe c YHCIIOBBIMU
XapaKTCPUCTUKAMU CTPOCHUA AaTOMOB XHUMHYCCKUX
AJIEMEHTOB (COCTaB W 3apsja sjpa, 00IIee YuCIo
AIIEKTPOHOB), paclpeAesieHUEM JIIEKTPOHOB  TI0
JHEPreTUYECKUM YPOBHSAM AaTOMOB IIEPBBIX TPEX

nepuoa0B, Kajivud U KaJIbIUA

[IpeacraBnenne o0 NEPUOIUYECKON 3aBUCUMOCTH
CBOMCTB XMMHUYECKHUX DJEMEHTOB (paguyc aroma,

BJ'ICKTpOOTpI/II_[aTCJ'IBHOCTB), IIPOCTBIX M CJIOKHBIX




BELIECTB oT MIOJIOXKEHUS 3JIEMEHTOB B
[lepuonnueckoir cucrteMe (B MallbIX MEPUOAAX U

IJIABHBIX MNOJATPYyNNax) M 3JIEKTPOHHOIO CTPOEHUS

aToma

7 YMmenuekinaccupuImpoBaTh:

7.1 XUMHYECKUEITTEMEHThI

7.2 HEOpPraHUYECKUEBELIECTBA

7.3 XUMUYECKUEPEaKIINU

8 YMeHueonpeaensTh:

81 BaJICHTHOCTh M CTCIICHb OKHUCJICHUS XUMHYCCKHX

' AIIEMEHTOB, 3aps] HOHA

g5 BUJ XMMHYECKON CBSI3M U TUIN KPUCTAIMYECKON

' CTPYKTYPHI B COSIMHEHHSIX

93 XapakTep Cpeabl B BOJHBIX PAacTBOpPax BEIIECTB

. (KUCI0T, OCHOBAHUH)

8.4 OKHCJIUTENIb 1 BOCCTAHOBUTENb

9 Ymenue XapaKkTepu30BaTh ¢buznueckue u
XUMHYECKHE CBOMCTBA:
MPOCTHIX BEHIECTB (KHUCIOPOJ, O30H, BOJOPOI,

91 rpaduT, anmas, KpeMHUH, a3oT, Gocdop, cepa, xJop,

' HAaTpUi, KM, MAarHuil, KaJbUUW, aJIOMHHUH,
KEJe30)
CIOXHBIX BEIIECTB, B TOM YHCIE HX BOJHBIX
pacTBOpoB  (BOJa,  aMMHaK,  XJOPOBOJOPO/,
CEPOBOIOPOJ], OKCUIBI U TUAPOKCUABI METaioB I—

97 ITA rpynn, amromunus, meau (II), nuaka, xenesza (11

' u ), okcuner yrnepona (II u IV), kpemuus (IV),
azota u ¢ochopa (III u V), ceper (IV u VI),
CepHUCTasA, CepHasi, a30TUCTasA, a30THasA, (hocopHas,
YTOJIbHASI, KPEMHUEBAs KUCIOTA U UX COJIH)

9.3 MPOTHO3UPOBATh M  XapaKTepHU30BaTh CBOMCTBA

BCIICCTB B 3aBUCUMOCTU OT UX COCTaBa U CTPOCHMUA,
MIPUMCHCHHUEC BCIICCTB B 3aBUCHUMOCTH OT HX

CBOﬁCTB, BO3MOXHOCTb TIIPOTCKAHHUA XHUMHUYCCKUX




MIPEBPALICHUM B Pa3IMUHbIX YCIOBUIX

10

VYMeHrue cocTaBIIsITh MOJICKYJIIPHBIE W HWOHHBIC

ypaBHEHUs pEaklivii, B TOM 4HUCIIE:

10.1

peakuinoHHOTO00MEeHa

10.2

OKI/ICJII/ITGJIBHO-BOCCTaHOBI/ITeJIBHBIXpCaKHI/Iﬁ

10.3

WJUTIOCTPUPYIOLIUX XUMUYECKUE CBOMCTBA
M3YYEHHBIX KJIAaccoB (Tpymm) HEOPraHUYEeCKHX

BCIICCTB

10.4

MNOATBCPKAAOIIUX FCHECTUYCCKYIO B3aMMOCBA3b

MCXKIY HUMHU

11

YMEHNEBBIYUCTATDH (IPOBOAUTHPACUETHI):

11.1

OTHOCHUTCIIbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MACChI
BCIICCTB, MACCOBYIO OO0 XUMHUYCCKOI'0 3JICMCHTA B

COCAMHCHUU

11.2

MaCCOBYIO OOJIIO BEIICCTBA B paCTBOPC,

11.3

KOJIMYCECTBO BCUICCTBA U €TI0 MacCcCy, 00BEM ra3oB

11.4

[0 ypaBHEHHUSIM XUMMUYECKHX PEAKUMH U HAXOIUTh
KOJINYECTBO BELIECTBA, O0bEM M MacCy pPEarcHTOB

HJIN IIPOAYKTOB p€aKIUun

12

Bnanenue (3HaHMEOCHOB):

12.1

OCHOBHBIMH ~ METOJaMH  HAy4YHOTO  IO3HAHUS
(mabmrosieHue, HU3MEpEHHUE, AKCIIEPUMEHT,
MOJICIIMPOBAHKE) TPH HW3YYCHUH BEUICCTB U
XMUMUYECKHUX SIBIICHUH; yMeHHEe CQOpMyIUpOBaTh

po0JieMy U MPEAJIOKUTh MYTH €€ pelIeHUs

12.2

Oe3omacHO pabOThl ¢ XMMHUYECKHMH BEIECTBAMH,
XUMUYECKON II0Cy 101 u 1a00paTOPHBIM

000py10BaHHEM

12.3

npaBujIaMu 0€30I1acHOT0 OOpAIeHHsI C BEIIECTBAMH,
UCTONBb3YeMbIMH B TIOBCEJAHEBHOW  JKU3HW,
NpaBWIaMHd TIOBEICHUS B LEIIX CcOepekeHUs
3M0pPOBbS U OKPY’KAaIOLIEH NPUPOTHON  Cperbl;
NOHMMaHHWE Bpena (OMacHOCTH) BO3AECUCTBUS Ha

KUBBIC OpTraHHU3MBI OIpeCacI €HHBIX BCIICCTB,




CIOCOOOB yYMEHBIIEHUS W MNPEIOTBpPALICHHUS HX

BPEIHOT'O BO3JICUCTBUSA

13

Hamuune MPaKTUYCCKUX HABLBIKOB IUIAHUPOBAHHUA U
OCYHICCTBJICHUA CICOYIOIUX XUMHUYECKUX

9KCIICPUMCHTOB:

13.1

U3y4eHHEe U ONHCaHWe (PU3UYECKHUX CBOMHCTB
BEIIIECTB, O3HAKOMJICHHE C  (U3UYECKUMU U
XUMHYECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIHE MIPU3HAKU MPOTEKaHUs

XUMHYECKUX PeaKIui

13.2

I/I3y‘IeHI/ICCHOCO60BpaBHeH€HHHCMCCGﬁ

13.3

MMOJIYYCHHUEC KHCJIOpPOda W U3YUCHHUC CIro CBOﬁCTB;
MMOJIy4YCHHUEC BOJOpOAa MW H3YUYCHUC CTO0 CBOfICTB;
MMOJIYYCHHE YIJICKUCIIOrO ra3a W H3YUYCHUE C€ro
CBOﬁCTB; MOJIYyUYCHUC daMMHAKa ©W HU3Y4YCHHUC CTo

CBOWCTB

13.4

NPUTOTOBIICHHE  PAcTBOPOB  C  ONpPEICIEHHON

MAacCOBOM J0JIEH paCTBOPEHHOI'O BEILIECTBA

13.5

IIPUMEHEHNE MHIUKATOPOB (JIaKMyca, METUIIOpaHkKa
u ¢enondranenHa) g ONpPENEICHUS XapakTepa

Cpeabl B paCTBOPAX KUCIIOT U menoJen

13.6

UCCIIEIOBAHUE U OIMCAHUE CBOMCTB HEOPraHWYECKUX
BEIIIECTB pas3IuUHBIX KJIACCOB; u3y4eHue
B3aUMOJICUCTBUS KUCIOT C MeTaUlaMH, OKCHIaMHU
METAJIOB, PpPacTBOPUMBIMH U HEPaCTBOPUMBIMU
OCHOBAaHUSIMH, COJIIMM; IIOJIy4Y€HHE HEpPacTBOPHUMBIX
OCHOBaHU; BBITECHEHNE OJIHOTO METAJLIA IPYTUM U3
pacTBopa COJIH; UCClIeJ0BaHNE aM(OTEPHBIX CBONCTB

THAPOKCUAOB AJIFTOMUHUA U IIUHKA

13.7

pELIEHHE DKCIEPUMEHTANBHBIX 3a4a4 [0 TeMaM:
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCTMHCHHIN;
«DJIEKTPOJIUTHYECKAsT TUCcolManusy; «Baxunenume
HEMeTaJlJbl W WX COeIuHEHMs»;, «Baxkaeunmme

METAaJJIbl U UX COCIHUHCHUS

13.8

XUMHUUYCCKUE  OKCIICPUMCHTHI, HIUTIIOCTPpUPYIOITHUEC




NPU3HAKH TPOTEKAHUs pPEaKIuii MOHHOTO OOMEHa;
KaueCTBEHHBIE pEaKIMd Ha TMPUCYTCTBYIOIINE B
BOJHBIX pPAacTBOpPAax HWOHBL XJOPHA-, OpPOMUJ-,
uonuna-, cynedar-, docdar-, kapboHaAT-, CHIMKAT-
aQHWOHBI, THIPOKCHI-UOHBI, KaTHOHBI aAMMOHUS,
MarHusi, KajbIlus, aTlOMHHMS, Kene3a (2+) u xenesa

(3+), memu (2+), nuHKa

14 YMenue:
MPEJICTABISATh PE3yJbTaThl dKCIIEpUMEHTa B (opMe
14.1 BBIBOJIOB, JIOKa3aTelIbCTB, T'PaQUKOB W TaOIUIl |
BBISIBJISITH SMIIUPHUUECKHUE 3aKOHOMEPHOCTH
yYCTaHABIIMBATh CBSI3U MEXKITY peansbHO
HAONIOJaeMBIMM ~ XHMHYECKHMHU  SBJIICHUAMH U
14.2 [pOLECCaMH, MPOUCXOMSAIIMMU B MAakKpo- U

MUKpPOMHpE, OOBSCHATH MPUYMHBI MHOrooOpa3us

BCIICCTB




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

Kox

HpOBepﬂeMbIﬁI).]IeMeHTcm]ep)KaHHﬂ

HepBOHaqaHBHBIeXI/IMI/I‘-IGCKI/IeHOHHTI/IH

1.1

Yucrtsie BemecTBa U cMecu. Coco0bl pasiesieHus: cMeceit

1.2

ATOMBI © MOJICKYJIBL. Xumuueckue diieMeHTB. CHMBOJBI  XUMHYECKHX

3JICMCHTOB. HpOCTBIe H CJIOKHBIC BCIICCTBA.

1.3

XuMuueckas (I)OpMYJ'Ia. BanenTHOCT, aTOMOB XHMMHUUYECKHMX 3JEMEHTOB.

CreneHbOKUCIEHUS

1.4

3aKOH TIOCTOSHCTBA COCTaBa BC€IICCTB. OTHocHUTEeNnbHAS aTOMHAs Macca.
OTtHOCHUTENIbHAS MOJICKYJIAApHAasa Macca. Maccosas J0JI1 XUMHYCCKOT'O 3JICMCHTA

B COCAMHCHUN

1.5

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

Bzanmocss3b KOJIMYECTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX €AWMHUI] BEIIECTBA

1.6

dusnyecknue W XUMHYECKHE SBJICHUS. XHMHYSCKas peaKkuusa Hu eé IIPU3HAKU.

3aKOHCOXPAaHEHUSIMACCHIBELIECTB. XUMUUYECKUEYPABHEHUS

Ilepnonnueckuil 3akoH u lleproguyeckas cucreMa XUMHUYECKHUX DJIEMEHTOB

J.N. MenneneeBa. CTpoeHHEaTOMOB

2.1

[Tepuonuueckuii 3akoH. Ilepuoguyeckas cucrema XUMU4YeCKUX 3eMeHToB [[. 1.
Menpeneesa. Ilepuoast u rpymnmnbsl. OU3MYECKUN CMBICI MOPSAAKOBOIO HOMEpA,

HOMEPOB MEPUOJA U TPYMNIIbI IIEMEHTA

2.2

Crpoenne aromoB. CocTtaB aToMHBIX snuep. M3oromnbl. Dnexkrponbl. CTpoeHue
ANEKTPOHHBIX 000JOYEeK aTOMOB TMepBbIX 20 XUMHYECKUX DIEMEHTOB

[Tepnonnueckoii cucrems! J1.11. Menneneena

23

3aKOHOMepHOCTI/I B M3MCHEHHHU CBOMCTB XMMHYECKHUX DJIEMCHTOB NEPBBIX Tpex
NnepuoaoB, KaJiud, KaJlbIUA (pazuzlyca aTOMOB, 3JICKTPOOTPULATCIILHOCTH,
MECTATUIMYECCKUX W  HEMETANIMYCCKUX CBOfICTB) n HX COC[[I/IHGHI/Iﬁ B
COOTBCTCTBHMHN C IIOJIOKCHHECM OJIICMCHTOB B HepHOﬂquCKOﬁ CUCTEMEC U

CTPOCHUCM HUX aTOMOB

CrtpoenueseniecTna

3.1

Xumuueckasi cBs3b. KoBaseHTHas (TOJsIpHAsT MW HEMOJIApHAsi)  CBSI3b.

BHGKTpOOTpI/II_IaTeJ'IBHOCTB XUMHNYCCKHUX QJICMCHTOB. Honnas CBA3b.




MeTtammuuecKkasacBs3b

3.2

Tunbel kpucTanaMueckux pemeérok (aromMHas, WOHHAs, MeTaJuIndecKas),
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PELIETKH U BHJIA

XUMHUYECKOH CBSI3U

Baxwueiimme mnpeacTaBUTENM HEOpPraHWYECKUX BemiecTB. Hemeramnmbl U ux

coequHEHMA. MeTauibl 1 UXCOSIMHEHUS

4.1

Knaccudukanuss W HOMEHKIATypa HEOPraHMYECKHX COCIMHEHHUH: OKCHI0B
(coneobpazyromue: OCHOBHBIE, KHCIIOTHBIE, amoTepHbIE) u
HecosieoOpa3yrolue; OCHOBaHMH (LIENOYM W HEPAaCTBOPUMBIE OCHOBAHMS);
KHCJIOT  (KHCIIOPOACOAEp)KAIne M OECKUCIOPOJHBIE, OJHOOCHOBHBIE |

MHOT'OOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX)

4.2

duznyeckue M XUMHYECKHE CBOMCTBa MMPOCThIX  BCIICCTB-HCMCTAJIOB:

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

4.3

dusnueckue W XUMHUYECKHE CBOMCTBA IMPOCThIX BCUICCTB-MCETAJIJIOB: JIMTHUA,
HaTpu:, KaJausi, Mar”aus u KaJablus, AJIFOMMHUS, KCJIC3a.

DNEKTPOXUMHUYECKUHPSAHATIPSHKEHUMMETAIIIOB

4.4

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

XJIOPOBOJIOPO/Ia, CEPOBOAOPO/Ia, AMMHAKA

4.5

dusznueckrue ¥ XMMHYECKHE CBOMCTBA OKCHUAOB HemeTawioB: cepwl (IV, VI),
azota(ll, IV, V), dochopa(Ill, V), yraepoma(ll, 1V), xpemuausa(IV).

HOHy‘leHI/IeOKCI/I,Z[OBHeMCTaJTJIOB

4.6

XuMudeckne CBoMcTBa OKCHAOB: MetaiwioB [A—IIIA rpymm, muaka, meau(Il) u

xenesa(ll, I1I).ITonyuyeHneokcu10BMETawIoB

4.7

XUMUYECKHE CBOMCTBAa OCHOBAHMN M aM(OTEPHBIX THIPOKCHUIOB (Ha MpUMeEpe
THIPOKCUIOB  alllOMUHHUA, Kene3a, 1uHKa). [lonmyyeHueocHoBaHM U

aM(OTEPHBIXTUAPOKCHIOB

4.8

OOmue XMMUYEeCKHe CBOMCTBA KHCJIOT: XJIOPOBOJOPOJHOM, CEPOBOJIOPOIHOMH,
CEpPHHUCTOM, CEepHOM, a30THOW, (ochOopHOM, KpEeMHHEBOM, yrojbHOH. OcoObie
XMMHUYECKHE CBONCTBA KOHIIGHTPUPOBAHHOW CEPHOM M a30THOW KHUCIOT.

[Tonyuenue kucior

4.9

OO6mue xuMuYecKkue cBoicTBa cpeHux coseil. [lomyuenueconeit

4.10

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

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

4.11

HOqueHI/IC aMMHUakKa, CCpHOfI M a30THOM KHCIOT B IMPOMBINIJICHHOCTH.




OO6mKecIoCOOBITOTYYeHUSMETAIIIIOB

4.12

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

XuMu4decku CpCaKuu

5.1

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

HM3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUUECKIX DJIEMEHTOB

5.2

TennoBoii a3 hekT XUMUYECKON peakIi, TEPMOXUMUYECKUE YpaBHEHH. DK30-

U DHAOTEPMUYECKHE peaklny. TepMOXUMUUECKUE YPABHEHUS

53

OKHCIUTEITEHOBOCCTAHOBUTEIIBHBIC pPCaKkunu. OKHCIUTEIN U BOCCTAaHOBHTCIU.
HpOHeCCBIOKI/ICHeHI/IH n BOCCTaHOBJICHHA.

DNEeKTPOHHBIIOATAHCOKUCIUTETFHOBOCCTAHOBUTEILHOMPEAKIINN

54

Teopus smekTpoauTHUECKON qucconuanui. KatuoHbl, aHHOHBL. DJIEKTPOJIUTHI U

HEDJICKTPOJINTEI. CuibHbIE U cla0bIe SJICKTPOJIUTEI. CTeHeHBI[I/ICCOHI/IaHI/II/I

5.5

Peakiun woHHOTO OOMEHA. YCIIOBHS NMPOTEKAaHUs PEAKIMd MOHHOTO OOMEHa,

IIOJIHBIE U COKPAILEHHBIC HOHHBIC YPABHEHUS PEaKLIUU

XHMHS U OKpyXKarolascpeaa

6.1

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

HepBaHHOMOH_lLHpI/IXI/IMI/I‘-IeCKI/IXO)KOFaX " OTpPaBJICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpY’Kawlled cpeiapl  (KUCIOTHBIE — JIOXKJH,
3arpsi3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro MpeAoTBpallCHUs
[IpenenvHas nmomyctumasi koHmeHtparus BemectB (IIJIK). Pomp xumuu B
pEelIeHUU DKOJIOTHYECKUX TpolsieM. YCHleHHe MapHUKOBOro d3¢dekTa,

paspymieHue 030HOBOI'O CJIOA

6.3

[Ipumenenue cepsol, a3ota, pocdopa, yriepona, KpeMHUS U MX COCIUHEHHH B
OBITYy, MEIWIIMHE, MPOMBIIIJICHHOCTH U CEILCKOM X03siicTBe. [IpuMmeHeHue
META/UIOB M CIUIaBOB (CTajb, YYTyH, IIOpATIOMHHHH, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH MX COeAuHEeHMA. [loHATHEe 0 KOPPO3UU METAIIOB, OCHOBHBIC

CHOCOOBI 3aIUTHI UX OT KOPPO3UU

6.4

[IpupoaHble UCTOYHUKU YTIEBOJOPOAOB (yroyib, NPUPOAHBIA ra3, He(Th),

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

6.5

[lepBoHayanbHBIC TOHSATHA OO0 OpPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHSIX
yriaepoaa (MeTaH, 3TaH, STUJICH, alleTUIEH, 3TaHOJI, TIMLEPUH, YKCYCHAasl KUCIIOTa).

ITonsTHE 0 OMOJOIMYECKH BaXKHBIX BCHICCTBAX: KHPAX, 6CJ'IK8.X, YIJICBOAAX — M UX




POJIA B JKU3HU YCIIOBCKA

7 Pacuérsr:
7.1 mohOpMyIaMXUMUIECKUXCOCTUHCHHUI
7.2 Macchl (MaccoBOM) JT0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 MOXUMHUYECKUMYPaBHEHUAM




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

» Xumus: 8- kiacc: 6a30BbIi ypOBEHb: YUCOHUK; 5-€ n31aHue, nepepaboTaHHOe
INabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEpHOE OOIIECTBO
«M3parenbctBo «IIpocBenienner

» Xumusi: 9-1 kiacc: 6a30BbIf ypOBEHb: YUeOHUK; 5-€ u3/iaHue, nepepadoTaHHOe
["a6puensa O.C., Octpoymos WU.T'., CnaakoB C.A. AKiimoHEepHOE 00IIIECTBO

«3narensctBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIA YUUTEJIA
crpaBoyHUK no xumMun8-11 xnaccer M. "BAKO" 2018

"Xumus B unporpaduke" M. Jxkemo,2021 Jlantera O.B.,

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://m.edsoo.ru/ff0d227e
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