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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHWW K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusl, MPEICTABICHHbBIX
B ®I'OC OO0, a Ttaxxke Ha OCHOBe (enepanbHOM paboueld MporpamMMel
BOCIIUTAHUS U C YUETOM KOHUEMIINY MPEnogaBanusi yueOHOro mpeameTa « XuMus»
B 00pa3oBarenbHbIX opranu3zaiusx Poccuiickoit deneparuu.

[Iporpamma 1o xumMuu [Oa€T MpeEACTaBICHUE O LEJAX, OOIeH cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M Ppa3BUTUS OOyYarOUIUXCS CPEICTBAMHU Y4EOHOIO
IpeaIMeTa, yCTaHaBJIMBAET 00s3aTeIbHOE IpEeIMETHOE coJiepKaHue,
MpeayCcMaTpPUBAaET pacCIpeleieHue €ro Mo KiaccaM U CTPYKTYpPUPOBaHUE IO
pazznenaM W TeMaM MpOrpaMMbl IO XHMHUH, OIpPEIETsAeT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIEp KaHMUs, PEKOMEHyEMYIO
MOCJEA0OBATEIBHOCTh  M3YUYEHUSI XUMHM C YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Y4eOHOro Tpolecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXKHOCTH MpeaMeTra  Juis
peanu3aiuu TpeOOBaHWI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTebHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUA, a TAaKXKe TPeOOBaHMN K
pe3ynbTaTaM oOy4YeHHsS] XMMHUHU Ha YPOBHE II€JIeH U3y4YeHUsI TIPEIMETa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATENHHOCTH OOYYaIOIIETOCsl IO OCBOEHUIO
y4eOHOT0 CO/Iep>KaHMUs.

3HaHWE XUMHUHU CIY>KUT OCHOBOW st (OpPMUPOBAHUSI MHUPOBO33PEHUS
00y4Jaromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €JIMHCTBE MHPA, BAXKHYIO
poJib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMONPEBPALICHUSIX
SHEPruh M 00 HBOJIIOLMHU BEIIECTB B MPUPOJE, O MYTAX PEIICHHS [I00ANIbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHUS UYEIOBEUECTBA — CHIPHEBOM, IHEPrETHUUECKOM,
MUIIEBON U 3KOJOTHYECKON O€301MacHOCTH, TPOOIJIEM 3IpABOOXPAHEHHUSL.

N3ydenne xumuu:

CIIOCOOCTBYET  peali3aliyd  BO3MOXKHOCTEH  JIJIi  CAaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYPBI JIMYHOCTH, €€ 00111eH 1 (QYHKIIMOHATHLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUPOBAHHE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
OoOy4Jaromuxcs, HABBIKOB HX CaMOCTOSITENIbHOW y4eOHOW  JIeATEebHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIIEIOBATEIIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEHEBHOM )KM3HU, TaK U B IPO(PECCHOHATIBHOMN 1€ATEIbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBIIIJICHUS, 3aKJIAJIbIBAET OCHOBBI
LEIOCTHOTO B3IJIA/Ia HA €AMHCTBO MIPUPOJIBI U YEIOBEKA, SIBJSETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOU rPaMOTHOCTH O0yYarOIINXCS;



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

JlanHble HampaBiieHUs B OOYyYEHHH XUMHUHU OOECIIEUMBAIOTCS CHEUU(DUKOM
colepkaHusl ~ y4eOHOro  MpeameTa, KOTOpbIM  SBIAETCA  MENarOorMYecKH
aJIalTUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKH XMMHH Ha OMpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMsI OPUEHTUPOBAH HA
OCBOEHHE OOYyYalOIIUMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHATHN XHMHH, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTHENBbHBIX 3HAYUMBIX IIOHSITHI
OPraHUYECKON XMMUHU.

CrpykTypa coaepaHus MporpaMMbl MO XMMHUU C(POpMUPOBAHA HA OCHOBE
CUCTEMHOr0 nojaxonaa k €€ m3yudeHuro. ConepKaHUE CKIIAIbIBAETCS U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHATHI O XUMHYECKOMN
peakuuu. OOe 3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BaHbl 1O MPUHIUITY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX MPEACTABICHUM
Pa3HOI0 YpOBHS:

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

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

— YUY€HHUA O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TpeACTaBleHUN 00 AIIEKTPOIUTUYECKONW JAHUCCOIMAllMM BEIIECTB B
pacTBopax.

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

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABJICHNS O XMMHAYECKON COCTABIISIOLICH HAYyYHOM KAPTUHBI MUPA B JIOTHKE
€€ CHUCTEeMHOW MNpPHUPOAIbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
METO/IaM TO3HaHUsl B Hayke. M3yueHue XuUMUU NPOUCXOAUT C MPHUBJICUCHHEM
3HAHMM W3 paHee HW3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpyX aroluid MUpY,
«buomnorus. 57 kmacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
JEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYPBI.
3amaya y4yeOHOTO MpeaMeTa COCTOMT B (DOPMHUPOBAHMM CHCTEMbl XHMHUYECKUX
3HAHUM — BaKHEHIINX (PaKTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JIOCTYIIHBIX O00OOIIEHH MHMPOBO33PEHUYECKOI0 XapakTepa, s3blKa HayKd, B



OpUOOIIEHNHM K HAay4YHBIM METOJIaM I[IO3HAHUS MpPU M3YyUYEHUH BEUIECTB MU
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHUU B YYEOHO-NO3HABATENBHON M y4eOHO-HCCIEI0BATEIbCKOM
JeATENbHOCTH, OCBOCHHMM NpaBWII Oe30MacHOro oOpaiieHus ¢ BEIIECTBAaMHU B
MTOBCEHEBHOM KU3HMU.

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

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

—  HampaBJICHHOCTh OOy4YeHHs] Ha  CHCTEMaTHYecKoe MpUOOILIeHUE
oOy4Jarommxcs K CaMOCTOSATENbHOM MO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
MeTOoJaM TO3HaHMs, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCaoBUi, CIOCOOCTBYIONTUX MPUOOPETEHUIO 00YUaOIITUMUCS
OMbITA Pa3HOOOPA3HON NEATETBbHOCTH, MO3HAHHUS W CAMOIO3HAHUS, KIIIOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHHBEPCAIBHOE 3HAYEHUE JUIS
Pa3JIMYHBIX BUJOB AEATEIbHOCTH;

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

— (¢opMmHpoBaHHE Yy OOy4YalIIUXCAd T'YMAaHHUCTHYECKHX OTHOILUEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKHX 3HaHUW i1 BBIPAOOTKH 3KOJIOTUYECKU
1[eJ1eCO00pa3HOro TMOBEJEHUS B OBITY U TPYJOBOM JEATEIBHOCTH B UENISIX
COXPAHEHHUs CBOETO 3/10POBb U OKPYIKAIOLIEN IPUPOAHOMN CPEbI;

— pa3BUTHE MOTHBALUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS OOIIEYETOBEUYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduis W HAMpPaBICHHOCTH JalbHEHUIIEro
oOy4eHus.

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



COAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

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

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

Xumudeckass ¢opmyna. BaleHTHOCTH aTOMOB XHMHUYECKHUX 3JIEMEHTOB.
3aKOH MOCTOSHCTBAa cocTaBa BewlecTB. (OTHOcCHUTENbHAas aToOMHas Macca.
OTHOcuUTENbHAS MOJIEKYJIsIpHAas Macca. MaccoBas 1015 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3anmMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel 1o Qopmynam
XUMUYECKUX COCTMHEHUM.

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

XumuuecKkuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ0#, mpaBuwiiaMu padOThl B JabOpaToOpuu U
npuéMaMu oOpalieHus ¢ 1abopaTOpHBIM 000PYJOBAHUEM, W3YUCHHE W OMUCAHHE
(bu3NYEeCKUX CBOMCTB OOpa3IOB HEOPraHWYECKUX BEIIEeCTB, HaOIO/ICHUE
¢busnueckux (ITJIaBJICHUE BOCKA, TasHUE JIbJIa, PACTHUPAHHUE caxapa B CTYIIKE,
KUIIEHUE M KOHJEHCALMS BOJbI) U XUMHUYECKHX (FOPEHUE CBEYH, NMPOKAIWBAHHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MEJIa C KUCIOTOM) ABJIEHUI, HAOII0IeHHE 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 (1),
U3Y4YEHUE CIOCOOOB PA3AEIICHHUs] CMECE: C NMOMOIIBI0 MarHurta, (GPUILTPOBAHUE,
BhITIAPUBAHUE, JUCTWUIAIMSA, XpoMaTorpadus, MPOBEJACHHE OYUCTKUA MMOBAPEHHOM
CONiM, HaONIOJEHWE W  ONUCAaHUE  PE3yJbTaTOB  TMPOBEJCHUSA  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MAacChl, CO3/IaHUE MOJEJEeH MOJEeKyl
(ILIapoCTepKHEBBIX).

BaxHellline npeacTaBuTeId HEOPraHMYeCKUX BellecTB

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



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

TeroBoit 3(p¢deKT XUMUYECKON peakuu, TEePMOXMMHYECKHE YpPaBHEHUS,
DK30- M DJHJIOTEPMHUYECKHE DPEaKkUUu. 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
nosyuyeHust. Kucnotsl u comnm.

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

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

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

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

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

Conu. Homenkiarypa cosieil. @U3N4YecKue U XUMUUYECKUE CBOMCTBA COJIEH.
[Tosmyuenue couen.

I'eneTnueckas CBs3b MEXKy KJIaCCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEJICIICHUE COAEPKaHUsl KUCIOPOAa B BO3AYyX€, MOJyYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJICHMCTBUSA BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS U
MpeKpalleHus TopeHus (Mokapa), O3HAKOMJICHME C O0Opa3lnaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, IMOJy4YeHHE, COOMpaHHWE, pACMO3HABAHUE W H3yUYCHHE
CBOICTB BOJOpojAa (ropeHue), B3auMojecTBue Bojopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCITIOJIb30BaHUE BHUJIEOMATEpUaioB), HaOIIOAeHHE 00pa3I0B BEIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOEHHOCTEW PACTBOPEHHMSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J0JIEll pacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOJIbI C METAJLIAMU
(HaTpueM ©  KajgbuueM) (BO3MOXHO  MCIOJb30BaHUE BUIECOMATEPUAIIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KIJIACCOB,
HaOJII0ICHNEe U3MEHEHHUS OKPACKH MHJIMKATOPOB B PACTBOpAX KUCJIOT U HIEIOYEH,
u3yyeHue B3aumojeiicTBusa okcuga menu (II) ¢ pacTBopoM cepHOW KHUCITOTHI,
KHCJIIOT C METajulaMH, PEAaKUHi HEUTpAIN3alWH, ITOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 MeTajula APYTMM M3 pacTBOpPA COJIH, PELICHHE
DKCIIEPUMEHTAIIBHBIX 3aJad N0 TeMe «BaKHEeWIlne KIIacChl HEOPraHWYEeCKUX
COCIMHEHUI.

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

[lepBble TOMBITKM KJACCU(DUKAMU XUMUYECKUX diemMeHToB. [loHsTHE O
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHBIE M ILIEJIOYHO3EMEIbHbIE METaJlIbl,
rajJoreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCHIbI
Y TUIPOKCUJIBI.

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

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronel. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TNepBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuonnueckour cucremsl JI. M. MenneneeBa. XapakTepucTuka XUMHYECKOTO
AJIEMEHTA 10 €ro MoJIoKeHUIo B [lepunoanueckon cucreme /1. 1. Meneneesa.

3aKOHOMEpPHOCTM W3MEHEHHUS pajJnyca aTOMOB XHUMHYECKUX DJIIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUoAaMm.

3nauenue [lepuoguueckoro 3akona u [lepuoanyeckoi cUCTEMbI XUMUYECKHUX
DJIEMEHTOB JUJIA pa3BUTUA Hayku W mpaktuku. J[. . MenpneneeB — y4€HbI U
IPaKIaHWH.

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

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

Xumuueckuit IKcnepumenm:

U3y4deHue oO0pa3loB BELIECTB METANIOB M HEMETANIOB, B3aUMOJICHCTBHE
rUAPOKCUAA LMHKA C pacTBOpPaMHM KHCIOT W IIEJIOYEH, NPOBEIAEHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropenue, peakiyu pa3ioKeHUs, COCTUHEHU).

Mestcnpeomemmnuie ceasu



Peanuzanuss MeXNpeIMETHBIX CBSI3ed IMPU U3YYEHUH XUMHUHM B 8 Kjacce
OCYUIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-HAYYHbIX
MOHSTUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO [IMKJIA.

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

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

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuUHEpaIbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUMs

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

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

Knaccudukaims 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMUXCA K Pa3IUYHbIM KjaccaM HEOPTraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYECKUX PeaKIuil M0 pa3IuyHbIM MpU3HAKaM (TI0 YHCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3(deKkTy, 1o
M3MEHEHHUIO CTETNeHEeH OKUCIEHUS XMMHUYECKHX JJIEMEHTOB, IO 00paTUMOCTH, IO
Y4acTHUIO KaTajau3aTopa). DK30- U IHJOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH XUMHUYECKOW peaknuu. [loHsarue o0 oOpaTHUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakiuax. [[oHATHEe O TOMOT€HHBIX U T€TEPOTECHHBIX
peakuusax. [lonarue o karanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBECHHU. DAKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUUYECKOW PEAKIMU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

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



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

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

Peakuyy noHHOro oOMeHa. Y ciloBuUs MPOTEKaHMsI PeaKIMii HOHHOTO 0OMEHa,
MOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMM MW coOJeil B CBeTe MpPEACTaBICHUI 00 3IEKTPOIUTHYECKOU
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUIOB M HEMeTalioB (rpadura MW anmasza), CIOKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEeaklnH
OT BO3ACHUCTBUS pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPOIPOBOJAHOCTH
pPacTBOpPOB BEWIECTB, IMpoOLEcca AUCCOLMALMU KHUCIOT, IIEJIOYER U COJer
(BO3MOXXHO  HCIOJB30BAHME BHUJEO MAaTEPHANIOB), IPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKW  MPOTEKaHWs  peakuuid  HMOHHOTO  oOMeHa
(oOpa3oBaHue ocajka, BbIACIEHHE Ta3a, oOpa3oBaHHE BObI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pa3iioKEeHHs, COSUHEHUS), paClIO3HABAaHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAaKIMH HAa  HOHBI, pEIICHUE
DKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTayibl 1 MX COeIMHEHHUS

OO6miast xapakTepucTUka rajoreHoB. (OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue u (pU3MUEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKHME CBOWCTBA Ha IpHUMeEpe  XJjopa
(B3aUMOJEHCTBUE C MeTaJJIJaMd, HEMeTaJlJlaMH, IleJo4yaMu). XJIOPOBOJIOPO.
ConsHas KucCa0Ta, XUMUYECKHE CBOMCTBA, IOJYYEHHE, NMpUMEHEHUE. JlencTBue
XJIOpa M XJOPOBOJOPOJA Ha OPraHM3M 4eJIoBeKa. BaxHeilune XJIopuabl U UX
HaXO0XKJEHUE B IPUPOJE.

O6mas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTeNeHU OKHucieHHs. CTpoeHue W (PU3HUYECKHE CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOJIA U Cephl. AJUIOTPOIHBIE MOIU(PUKALIUN KUCIOPOAa
U cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOPOJ, CTPOCHHE, (PU3UUECKHE U
XUMHYeCKue cBoMcTBa. OKCHIBI CEphl KaK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
CepHast kuciora, (uU3MUECKUEe W XUMHUYECKHME CBOMCTBa (00IIME Kak
IpeJCTaBUTeNd Kjacca KHCIOT M crneuuduueckue). XUMHUECKHE peakluHu,
JeKaliue B OCHOBE IPOMBIIUIEHHOTO croco0a MOJyYeHUsT CEPHOW KHCIIOTHI.
[Ipumenenue cepHor KUcnoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS pEeaKLrs Ha



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

OOmmas xapakTepucTuka 37JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHCIEHHUA. A30T, paclpOCTPaHEHHWE B IPUPOJE,
busnyeckue 1 XuMuuecke cBoiictBa. KpyroBopot azora B mpupoje. AMMHUakK, €ro
(bu3nYecKrue 1 XMMUYECKHUEe CBOMCTBA, MOJyuyeHue U npuMenenue. Coiu aMMOHUS,
X (QU3NYECKHE U XMMUYECKUE CBOMCTBA, IpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMS. A30THasi KHUCIOTa, €€ MOJy4yeHHe, (PU3NYECKUE U XUMUYECKHUE
cBoiicTBa (0OIlME Kak TMpeACTaBUTENS Kiacca KHUCIOT W chenuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA0OpeHnil. XuMHUYECKOE 3arpsi3HEHUE OKPYIKAOIIEH Cpelibl COEIMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXKAHM, 3arps3HEHHE BO3/ayXa, MOYBBI W BoAoéMoB). docdop,
aloTponHeie Moaudukanuu Gochopa, U3MUECKHE U XHUMHYECKHUE CBOWCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue 1 XMMUYECKUE CBONCTBA,
nosryuenue. Mcnoap3oBanue GpocdaroB B KaUeCTBE MUHEPAIbHBIX YAOOPEHUM.

Oo6mas xapaktepuctuka 3meMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHUS.  YIJIepoA,  aUIOTPOITHBIE
MOAM(UKALMM, PACHPOCTPAaHEHHE B MpUponae, (U3MYECKUE U XHUMHUYECKHE
cBoictBa. Ancopouus. KpyroBopot yriepona B npupoje. Okcuibl yriepoaa, ux
bu3nYeckue W XUMHUYECKHE CBOWCTBA, JCHCTBME HA JKUBBIE OPTraHU3MBI,
MOJIy4YeHHE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBbl, CBSI3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a riao0aqbHOrO TOTEIVICHUS KIUMaTra, MMapHUKOBBIN
s dekt. YronbHas KUCIoTa U €€ COJIM, UX (PU3UUECKUE U XUMUUYECKUE CBOMCTRBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH U CEIIbCKOM
XO351CTBE.

[lepBoHavaNbHBIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COETMHEHMSIX
yriiepoaa (MeTaH, 3TaH, TUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCJIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTh),
NPOAYKThl WX mepepaboTku (OEH3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMUYECKHN BayKHBIX BEIIECTBAX: KUPAX, O€NKaX, YrIeBOJaX — U UX
poJIi B JKM3HM 4YeJlOBeKa. MarepuaqbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COEIMHEHUM.

KpeMHuuii, ero ¢usnueckue ¢ XUMHYECKHE CBOICTBA, MOJy4YCHHE W
npuMenenue. CoequHeHus: KpeMHUsi B mpupojge. OOmme mnpeacraBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CUIUKaThl, UX HCIOJIb30BAHHE B
ObITYy, B MIPOMBIIIUICHHOCTH. BakHeliline cTpouTeNnbHbIE MaTepHallbl: KepaMuKa,



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

Xumuueckuii IKCnepumenm:

M3YyUYeHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI,
MIPOBE/ICHNE KAYEeCTBEHHBIX PEAKIUN Ha XJIOPUI-MOHBI U HAOJIO/IEHNE TTPU3HAKOB
WX TPOTEKAHMs], OIBITHI, OTpaXkarlue (PU3NYEeCKUue U XUMUYECKHE CBOMCTBA
raJloreHOB M WX COEAUWHEHUM (BO3MOXKHO HCIMOJIb30BAHUE BHUIEOMATEPUAIIOB),
O3HAaKOMJIEHME ¢ oOpaslaMud XJOpHUAOB (TAJIOT€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  cepel W €€  COeAUHEHUsSMU  (BO3MOXKHO  HCIOJB30BAaHHE
BUJIEOMATEPUAIIOB), HAOIIIOIEHHE Tpoliecca OOYIIIMBaHUSI caxapa MoJl IeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, M3y4YEHHE XUMHUYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KHUCIIOTHI, MPOBEACHUE KaYECTBEHHON peaklUny Ha cyibQart-
WOH W HaOJIOJieHHE TpHu3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa U UX COECIUHEHUH (BO3MOXKHO HCIOJIb30BAHHE
BHUJIEOMATEpUAIIOB), oOpas3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyUYeHUE,
coOupaHue, pacrno3HaBaHWE U H3YyYCHUE CBOWCTB amMMHaka, IMPOBEJICHUE
KaueCTBEHHBIX PEAKIIMH HAa MOH aMMOHUA U ¢GocdaT-uOH U U3yUYCHHE MPU3HAKOB
UX TIPOTEKAHUs, B3aUMO/IEVCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJBIO
(BO3MOXKHO HCIIOJIb30BaHUE BHUJICOMATEPHUAIIOB), U3YUYCHUE Moeen
KPUCTANIMYECKUX PpEIIETOK anMasza, rpadura, QyiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aACOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM W
YCTPOMCTBOM NPOTUBOras3a, MojyudeHue, coOMpaHue, paclio3HaBaHUE U U3YUYEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJCHUE KAUYeCTBEHHBIX peakiuii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYE€HHE MPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMENH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHenme HeMeTallyIbl U UX COCUHEHHUSD).

MeTaJiibl 1 MX COeIMHEHU S

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

[Ilenouynbie MeTamibl: nonoxkenue B Ileproanueckoil cucTeMe XUMUYECKUX
sanemeHToB JI. 1. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B IMPUPOJE.
duznyeckre ¥ XUMHYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKCuabl U



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

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

AJroMuHUN: TTON0KeHUE B [leproinueckor CUCTEME XUMHYECKHUX 3JIEMEHTOB
. N. MengaeneeBa, CTpoeHUE aroMma, HaxoxxAeHue B mpuponae. duszuyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AM(OTEepHbIE CBOMCTBA OKCHUJIA U TUIIPOKCHUIA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuognueckoit cucreMe XUMAYECKUAX 3JIEMEHTOB /I,
N. MenneneeBa, CTpOEHHE aToMa, HAaxXOXJIeHUE B mnpupone. Dduszuueckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKcubl, rTuapokcu bl u conu xkenesa (II) u xenesa
(IIT), ux cocraB, CBOWCTBA U MOITYYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB W CIUIABOB, HMX (PU3NYECKUMH
CBOIMCTBAMH, M3yUYE€HHE  PE3YyJbTaTOB KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIBb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEHUCTBUS OKCHIA
KaJIbIIUSI W HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLIECCA TOPEHUS KEJNE3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJIB30BAaHHWE  BHJIEOMATEpPUAIIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIIMi HAa MOHBI: MArHUS, KAJIbIUs, aIFOMUHUS, [IUHKA, XKee3a
(IT) u xeneza (I11), meau (1), HabmroAeHUE U OMKMCaHUE MPOIIECCOB OKPAIIMBAHUS
IJJAaMEHH MOHAaMU HATpUsl, Kalud M KalblUs (BO3MOXXHO MCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), HCCIIeJOBaHNE aM(DPOTEPHBIX CBOMCTB IMAPOKCHU/IA ATFOMUHUS
Y TUJIPOKCHUJA IMHKA, PEIICHUE YKCIIEPUMEHTAIBbHBIX 3a/1a4 10 Teme «Baxueimue
METaJUIbl U KX COCTUHEHUS.

XuMHS M OKPYXKAKOLIAA cpeaa

BemectBa u maTepuanbl B IOBCEIHEBHOM >KM3HHM yesnoBeka. besomacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakiui B ObIiTy. [lepBas momoris npu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpefenbHas J0mycTUMas
KOHIIeHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B penieHun 3K0JI0rMYeCKUX
npooIeMm.

Xumuueckuii IKCnepumenm:

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

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNnpeIMETHBIX CBsI3ed IMPU U3YYEHUH XUMUHM B 9 Kjacce
OCYUIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK U TIOHATHUM, SIBJSIOIMIMXCS CUCTEMHBIMH JIJIsI OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYUYHBIM (DAaKT, THIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCuPUKalusi, TMEePUOJIUYHOCTh, HAOIIOEHNE,
AKCTIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHUE, MapHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPUAIIBI.

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

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

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



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

JIMYHOCTHBIE PE3YJIBTATBI

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

JIMYHOCTHBIE  pEe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaroOUIUXcs
PYKOBOJCTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LEHHOCTHBIX OpHWEHTAlUUHd U
pacuIMpeHue ONbITa AESITENLHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

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

2) rpaskIaHCKOr0 BOCIIUTAHUS:

OPEACTABICHUS O COLMAIbHBIX HOpPMax M MpaBWiIaX MEXINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOW,  TBOPYECKOM M JAPYTHX  BHJAX
JeSITeIbHOCTH, TOTOBHOCTUM K Pa3HOOOpPa3HOM COBMECTHOM JEATENBHOCTH IpPHU
BBITIOJITHEHUM Y4E€OHBIX, I103HABATEJIbHBIX 3aJ]]a4, BBIMOJIHEHUN XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMIIEHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOLECCE ITOW Y4yeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEJACHUE M INOCTYNKH CBOMX TOBAapUIIEH C IO3ULIHHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XWMHYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOIINE
OCHOBY JIJI1 IOHUMAaHUSl CYIIHOCTH HAy4YHOM KapTHUHBI MHpA, MpPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IOJyYCHUE HOBBIX 3HAHUM I10
XUMHUHU, HEOOXOIUMBbIE IJisi OOBSICHEHHS HaOJI0/IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HAaBaTEIbHON, MHGOPMAIMOHHOW M YUTATEIbCKOW KYJIbTYphl, B TOM YHUCJE
HAaBBIKOB CaMOCTOATENBbHOM pabdoThl C y4eOHBIMM TEKCTaMH, CIPABOYHOM



JUTEPATYPON, JIOCTYMHBIMA TEXHUUYECKHUMH CpEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, NPOEKTHOW U  HCCIEIOBATENIbCKOU
JESATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOydYeHHUS B
JTaJIbHEHIIIEM;

4) popMupoOBaHKs KYJIbTYPHI 310POBbSI:

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

5) TPyA0BOI0 BOCIIMTAHUSA:

MHTEpEC K MPAKTHUYECKOMY M3yUeHHUIO Tpodeccuil u Tpyaa pa3auyHoro poja,
YBOKECHHUE K TPYyAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTU, B TOM YHCJIE Ha
OCHOBE NPUMEHEHMS NPEJAMETHBIX 3HAHUW IO XUMHU, OCO3HAHHBIM BBIOOP
WHJIMBUAYAJIbHOW TPAEKTOPUHU MPOJIOHKEHUsT 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CMIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
ycrenHon npodeccuoHanbHOM IeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6) 3K0J10rH4eCKOro BOCIIUTAHUS:

HKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHWE K MPUPOJIE€ KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBAHMS, IOHUMAHKE LIEHHOCTH 3J0POBOr0 U
Oe3omacHOro o0Opas3a >KHM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
bu3znyecKoMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIOJCHMUS
npaBui 0€30MaCHOTO MOBEJEHUS ITPHU paboTe C BEIIECTBAMM, & TAKXKE B CUTYyaIUsX,
YIPOXKAIOIINX 3I0POBBIO U KU3HU JIOJIEH;

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

METAINIPEIMETHBIE PE3YJIbTATbBI

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



HAyYHOW KapTHUHE MHpA, U YHUBEpCAIbHbIC yUueOHbIe NeicTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHUBHBIC, DPETYJISTHUBHBIE), KOTOpPhIE 00€CIeurnBalOT (OPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOM
JIEeATEeIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIE 1eHCTBUS

Ba3oBble JJoruuyeckue JelicTBUA:

YMEHHSI HCIOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATHh CMBICI XMUMHUYECKUX MOHSITUN (BBIACTSATH UX XapaKTEpPHBIC
MPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C JPYTMMHU MHOHSITUSMH), UCIOIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OTJENBHBIX (PAKTOB U SIBIICHUMN, BRIOMpATh OCHOBAHUS U
KpUTEpUH ISl KIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUYECKUX PEeaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3yUEHWUS,
CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHAYKTUBHbBIC, I€TyKTHUBHBIE, [0 aHAJIOTUN),
JIeJIaTh BBIBOJIBI M 3aKJIFOUYEHNS;

YMEHHE TMPUMEHSATh B TIpOIleCCE€ TO3HAHMUS TOHATUSA (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIE) MO, UCTIOIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIE MPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIeMEHTa), XUMuYeckas (opmyla U ypaBHEHHE
XUMHUYECKON peaKIUuu — MPHU PEIICHUH y4eOHO-TI03HABATEIbHBIX 33/1ad, ¢ YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUM BBIABISAThL U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKH W3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIECTB U XUMUYECKUX PEAKIIHM,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYUHHO-CJIEICTBEHHBIC CBSI3M U
MPOTUBOPEYHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBble uccienoBarejibckme 1eiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMNPOCHI B Kauye€CTBE HMHCTPYMEHTA
MO3HAHUA, a TaKXKe B KauyeCcTBE OCHOBBI g (DOPMUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OPraHU3AIMU M MPOBEIACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, YyMEHHWE HaOmoIaTh 3a XOJOM IIpollecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POpMYyIUPOBaTH 000OIIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIETOBAHUS, COCTABIISITh OTYET
0 MpOJIeTTaHHOM padore.

Pabora c undopmanueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUIOB U (POPM Mpe/ICTaBICHUS, TTOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUUYECKOTO COJAEpP)KAHUS, CIPaBOYHBIC
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(MOPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3allpoChl MPU MOUCKE U OTOOpE
uH(MOpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMUMBIX [JISi BBITOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPHOOPETEHNE OMbITA B
o0lacTd MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaZICHHE KYJbTYPOU aKTUBHOT'O UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENFHO BHIOUPATH ONTUMANBHYIO (pOpMY TpeacTaBieHus HHQOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aladll HECIOXHBIMH CXEMaMH, JuarpaMmMmamu,
apyrumu popmamu rpavku 1 ©X KOMOMHALUSAMY;

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

KoMMyHnKaTHBHBIE YHHBepPcaIbHble YueOHbIe 1elCTBUS:

yMEHHUSl 3a/laBaTh BONPOCHI (B XoJe Auanora W (WJM) JHUCKYCCHM) TIO
CyHmIECTBY  OOCyXmaemMol  Tembl, (QOpPMYIUpOBAaTH CBOU  TPEIIIOKCHHS
OTHOCHTEIFHO BBITIOITHEHUS MPEJIOKEHHOH 3a/1a4u;

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

yMEHHsI y4eOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENILHOM M MCCIIEIOBATEIbCKOM  JICSITENIbHOCTH  TPU  pElIeHUH
BO3HUKAIOIINX TPOOIEM Ha OCHOBE Yy4yé€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3unuii (00cyXneHusi, OOMEeH MHEHHUSMH, «MO3TOBBIC HITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JIEUCTBUM, ONpEIeIeHHEe KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHON PaOOThI U IPYTHE).

PeryjsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicCTBHUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENU ACSTeNbHOCTH, IUIAHUPOBATD,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEeIIbHOCTh, BBIOUpaTh Hanbosee F3(hPeKTUBHBIE CIIOCOOBI pPeIIeHUsT YICOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSTENILHO COCTAaBIATh WM KOPPEKTHPOBAThH
IIPEVIOKEHHBIA AJITOPUTM  JIEWCTBUWA TIPU BBINOJHEHWM 33JaHUA C YYETOM
MOJyYEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BELIECTBAX M PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON IEIH, YMEHHE
MCTIONb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPE/IaraeMbie B yCIOBUU 3aJaHHIA.

INMPEAMETHBIE PE3YJIBTATHI

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



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

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

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

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

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

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

e OIpEIENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHMSX,
CTENEHb  OKUCJICHMS  BJIEMEHTOB B  OWHApHBIX  COCIUHECHUSX,
MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHUW IO
dbopmynam, BHJ XUMHUYECKOM CBsi3M (KOBaJeHTHasT 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 YUYEHHSI, 3aKOHA ABOTrajipo;

e ONHUCHIBATh W XapakTepus3oBaTh TaOMUM4HYO Qopmy Illepuogndeckoit
CUCTEMbl XMMHMYECKHUX DJJIEMEHTOB: pa3iIu4aTb MOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», Mansie u
OOJIbIlIME TEPUOJbI, COOTHOCUTH OOO3HAUEHHS, KOTOPhIE HUMEIOTCA B
tabmune «llepumomuueckas cucTtemMa XUMHYeCKHx diaeMmentoB [l .
MeHneneeBa» C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOECHHUSI aTOMOB



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

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

XapaKkTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IMUHBIX KJIACCOB, IMOJATBEPIK/IAsl OMUCAHUE TTPUMEpPaAMU MOJICKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

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

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

MIPUMEHSITh OCHOBHBIC OIEpPallUi MBICIUTEIBHON AESTEILHOCTH — aHAIINU3
U CHHTE3, CpaBHEHHE, 000O0IIEHHEe, CHCTeMaTH3aIuio, KIacCHU(HKAIHIO,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBSA3EH — JIJIi M3Y4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKHX PEAKIUM, ECTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJICIUPOBAHUE, HKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

ClIeIoBaTh  NpaBWJIaM  TMOJIb30BAaHUS  XMMHYECKOM  TMOCYoN U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakKXKe IpaBWJIaM OOpaIlleHUs ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSMU 1O BBINOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO0 TMOJIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeIIeCcTB (BOJOpPOAA U KHUCIOPOJa), TMPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MACCOBOM IOJIEW paCTBOPEHHOTO BEILECTBA,
IJIAHUPOBAaTh U MPOBOJAUTH  XUMHUYECKHE  HKCHEPUMEHTHI IO
pacrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO HHIUKATOPOB
(mrakmyc, dheHondTaenH, METUIOPAHK U IPYTHe).

K xoH1y 00ydenus B 9 kj1acce npeIMETHbBIE Pe3yJIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

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



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

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

ONPEAEHATh BAJICHTHOCTh U CTEIEHb OKUCIECHUS] XUMUUECKHUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OTpEeNeNEHHOMY KJIacCy COEOUWHEHUW 1o ¢opMmyrnaMm, BHUI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, METANIMYeCKas) B HEOPraHUYECKHUX
COCIMHEHUSAX, 3aps]] MOHA M0 XUMHUYECKON (opmylie, XapakTep Cpeibl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAMHEHHM, TUN KPUCTATUTMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akonHa [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIHUCHIBATh M XapaKTEPU30BAThH
Tabnuunyto Gopmy Ilepuoandeckoil CUCTEMbl XUMHUUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHasg moarpynma (A-Tpynma)y U «mobodHas
noarpynna (b-rpymnma)», manele u OoOJbIIME MEPUOMBI, COOTHOCHUTD
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKONW Taliuie, ¢
YUCIIOBBIMM  XApPAaKTEPUCTHKAMU  CTPOCHHS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB W 3apsj fAlpa, OOIllee YUCIO DJIEKTPOHOB U
pacmpeneieHue UX IO DJEKTPOHHBIM CIOsIM), OOBSICHATH 0O0IIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAUHEHUMU B
npeenax MaJIbIX MEPUOJIOB U TIIABHBIX MOATPYIII C YYETOM CTPOCHUS HX
aTOMOB;

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

XapaKTepu3oBaTh (OMUCHIBATH) OOHME U CcHelUpUYECKUEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXKHBIX BEHIECTB, ITOATBEPXKAAs OIUCAHUE
MpUMEPAMHA MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIN;

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



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEXK/Ty BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX — pPEaKITUi
MOCPEACTBOM COCTaBIIEHHS 3JEKTPOHHOTO OanaHca STUX PEaKIIHii;
MPOTHO3WPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMHUYECKUX IMPEBpAIlCHU B Ppa3IUYHBIX
YCIIOBHSIX;

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

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

MPOBOJUTh  PEAKIUH, TMOATBEPKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
pPa3IUYHBIX BEIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOPHUI-, OPOMU/I-,
noaua-, kapOonat-, ¢ocdar-, cuiIukar-, Ccyibdar-, THAPOKCUI-HUOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPTAHUUECKHUX BEIECTB;

MPUMEHSTH OCHOBHBIEC OIEPAIMU MBICIUTEILHON JESTENbHOCTA — aHAJIU3
U CHHTE3, CpaBHEHUE, OO0OOIIEeHUe, CHUCTEeMaTU3aINI0, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — 11 M3YYCHHS CBOMCTB BEIIECTB U
XUMUYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METOJbl TIO3HAHUS —
HaOJII0ICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, DKCIIEPUMEHT (peasibHbId U
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Kosan4yecTBo yacos DJIeKTPOHHBbIE Hcnoan3yemoe
HaunmeHnoBanue
Ne (ungposBbie) o0opyaoBaHue
pa3iejioB U TeM KoHTpoJbHbIe IIpakTHyeckne
n/n Bcero oOpa3oBaTeJibHbIE
nporpamMmMsbl padoTsbI padoThI
pecypchl
Pazgea 1. [lepBoHayaibHbIe XMMHUYECKHE TOHATHS
[ITatus ¢
IpOOMpKaMH,
Jiep>KaTelb s
IPOOHUPOK,
CIIUPTOBKA, CIIUYKH,
1a0b0paTOpHBIN
ITaTUB, XUMHUYECKUI
CTaKaH C BOJOM,
XUMHST — BaKHas BOpOHKa C OyMa)kHBIM
o0racTb ¢unbTpOMm,
CTEKJIIHHASI MAJI0UKa
€CTECTBO3HAHUS U bubmuorexa [JOK . ’
1.1 . 5 0 2 XUMHUYECKNHU CTaKaH
MPAKTUYECKOU https://m.edsoo.ru/7f41837¢c
CO CMECBIO MeCKa 1
NEeATETbHOCTH comn, papdoposas
4CI0BCKa Yalika, TUreJIbHbIE
UG,
Hudposas
naboparopus 1o
xumun Releon
(maTamk
TEMIIepaTypbl, JATUUK
AIEKTPONPOBOIHOCTH)
1.2 BemectBa u 15 1 0 bubnuorexa [JOK dapdopoBas yaika,




XUMHNYCCKUEC pCaKInn

https://m.edsoo.ru/7f41837¢

CIIUPTOBKA, CIIMYKH,
TUTENbHBIC ITUIIIHI,
napaduH, IEPEKUCh
BOJIOPOAA, TUOKCH]T
Maprasua, Tiaerouias
Jy4YHHa, TPOOUPKA,
mpoOKa ¢
ra300TBOJHOM
TpyOKO,
XUMHUYECKHM CTaKaH,
1abopaTOPHBIN
[ITaTUB, PACTBOP
xnopuaa meau (1),
JKeJIE3HBIN I'BO3/b,
OCHOBHOM KapOoHaT
menu (1), crakan ¢
U3BECTKOBOI BOJOM.

[udposas
nabopaTopus 1o

xumuu Releon

(maTamk
TEMIIEPATYPBHI)
Hroro no pazneny 20
Pa3nen 2. BaxkHeililne npeacTaBuTe1d HEOPraHM4eCKNX BelleCTB
2.1 Boznyx. Kucnopon. 6 0 bubanorexa [JOK [Tpubop JUIs
ITousitue 06 oxcumax https://m.edsoo.ru/7f41837¢ coOupanwust ras3os,
[ITATUB C
npobupkamu, mHpoOKa
C ra300TBOJIHOM
TpyOKOH,

InepMaHraHatr KaJiusd,
XUMHYCCKUI CTaKaH,




1a00paTOPHBIN

IITaTUB, CIUPTOBKA,
CITNYKH, TICIOIAs
Jy4WHa, CTEKJISTHHAs
IJIACTUHA, JIPEBECHBII
yrojib, HM3BECTKOBas
BOJIa, KyCOYEK CEpBbl,
XMMHUYECKUM CTaKaH C
BOJOM, JaIa ¢ BOJIOM

2.2

Bonopoa.Ilonsrtue o
KHCIIOTax U COJIAX

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

[IpoOupka, rTpaHyJbI

LIMHKA, pacTBop
COJISTHOM KHCJIOTHI,
pooOxa c
ra300TBOJHON

TpyOKOM, OKCUI MeIu
(IT),  nabopaTtopHBIit
MITaTUB, CHUPTOBKA,
CIIUYKH, TPUOOp IS
coOupanwust ra3os,
XMMHYECKUIM CTakaH ¢
BOJIOM, yaIa ¢ BOJOH

23

Bopa. PactBopsl.
[Tonstue 06
OCHOBAHUAX

bubmnoreka [IOK
https://m.edsoo.ru/7f41837¢

dapdopoBast  yarika,
doKEHas U3BECTh,
XUMHUYECKHUM CTaKaH C
BOJOM, KpacHBII
docop,
MeTaJJTHYeCcKast
JIOKKA, TEXHHYCCKHUE
BECHI, pa3HoOBecC,
¢bubTpOBaNIEHASL
Oymara, TOBapeHHas




COJIb, KOJIOA, MEpHBII
LWIHHIP

24

OCHOBHEIE KJIaCCEI
HEOPTaHUYECKUX
COCTUHEHUN

11

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

PactBop ruapokcuaa
HaTpHs, HMHAUKATOPHI
¢benondraneu,

JTAKMYC, METUJIOBBIN
OpaHXEBbIW, MUIIECTKA,

pacTBop COJISTHOM
KHUCJIOTHI, pacTBop
cynmbpata memm (II),
pacTBop CEepHOM

KHUCJIOTBI, CHUPTOBKA,
CIIUYKH, JepKaTellb
TUTS MPOOHUPOK,
pacTBop cynbsgara
IMHKa, IOTaTUB C
IpOOMpKaMH, pacTBOP
a30THOH KHCJIOTHI,
KYCOUKH MarHus,
IMHKa, JKelesa U
MeN

Hroro no pazgeny

30

Paznen 3. llepuoanueckuii 3axon u llepuoanyeckas cucreMa xumudeckux iemeHToB JI. U. MenpaeseeBa.
CtpoeHue aToMoB. XumMuieckas ¢Bsizb. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

3.1

[Iepuonnueckuii 3aK0H
u [lepuonnueckas
CHUCTEMAa XUMHUYECKUX
anemeHToB /1. U.
Menaeneesa.
Crpoenue atoma

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837¢

[Iepuonnueckas
cucrema
XUMUYECKUX
anemenTon .M.
MenneneeBa




XuMH4ecKas CBA3b. Tematuueckas
10 OKUCINUTEIIHHO- 2 bu6mmoreka [IOK Tabmma
BOCCTAHOBHUTEJIBHbBIE https://m.edsoo.ru/7f41837¢c
peakiu
Hroro o pasaesty 15 ngs/ilgeeg;gg%fmgm
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME




9 KUIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE Hcnoan3yemoe
Ne HaumenoBanmue pasnesion (undposbie) o0opyaoBaHue
Kontpoabnbie | [IpakTudeckn
n/n U TeM MPOrpaMMbl Bcero oOpa3oBaTejibHbIE
padoThI e padoThbl
pecypcsbl
Pa3zgea 1. BemecTBo 1 XuMH4YeCKHe peakuuu
[ToBTOpeHnue u yrioyonenue
1.1 3HAHUM OCHOBHBIX 5 1 0 bubmorexa [OK
’ https://m.edsoo.ru/7f41a636
pas3nenoB Kypca 8 kiacca
IlITatus ¢
poOUpKaMH, PacTBOP
COJISTHOM KHMCJIOTHI,
KyCOUYKH MarHusl,
[IMHKA, MEJIU, PACTBOD
OcCHOBHBIE YKCYCHOM KHUCIIOTHI,
1.2 3aKOHOMEPHOCTH 4 0 1 bubmorexa IOK KyCOK MeJia
' p . https://m.edsoo.ru/7f41a636 y
XUMUYECKUX PEAKIUi (kapOOHAT KaJIBIIHS),
XUMHUYECKUN CTaKaH C
BOJIOH, IEPOKCHU]L
BOJIOPO/Ia, TICIOIAs
Jy4YUHA, TUOKCU]
MapraHia
1.3 DIIEKTPOJIUTHYECKAS 8 1 1 bubmuoreka [{OK MarnuTHas MeIaska,

nuccoruanys. XuMHYeCKUe
peakuuu B pacTBOpax

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

CTaKaHbl XMMHYECKUE
00BEMOM 50 M,
caxap, coJib, BOJIa
TUCTUIUTUPOBAHHAS.

[{udponas




naboparopusi Releon
C IaTYMKOM
ANEKTPOIPOBOIHOCTH.
[lITaTus ¢
poOUpKaMH, pacTBOP
COJISTHOM KHMCIOTHI,
KyCOUYEeK Marus,
PacTBOPHI XJIOpUIA
Marausi, THAPOKCHIA
HaTpus, KapOoHaTa
HATpUs, HUTpaTa
[UHKA

Hroro no paznemy 17
Pa3nen 2. HemeTa/uibl M UX cOeTMHEHUSI
[ITatus ¢
poOUpKamMu, pacTBOp
COJISTHOM KHMCJIOTBHI,
JaKMycoBast Oymara,
OO6mras xapakTepucTuKa KyCOYEK MarHus,
2.1 XAMHUYECKHAX IIEMEHTOB 4 bubmorexa HOK MMOPOIIOK OKCUA
https://m.edsoo.ru/7f41a636
VIIA-rpynmsl. ["anorens menu (I1), cnuproBka,
CIIMYKH, PaCTBOP
THJIPOKCHJIA MEIN
(IT), men (kapboHat
KaJIBIIHS )
2.2 OO6mras xapakTepucTuKa 6 bubmuotexa [JOK [Iratus c
XMMHYECKHX JIEMEHTOB https://m.edsoo.ru/7f41a636 | npodupkamy,

VIA-rpynnel. Cepa u eé

pacTBOpHI CcysbdaTa




COCOAUHCHUA

menu (1), xmopuna
Oapusi, cepHOI
KHCJIOTBI, KYCOUEK
[IUHKA, PACTBOPHI
HUTpaTa CTPOHIINS,
XJIOpHUJIa HATPHS,
XJIOpHU/Ia KaJIbIIus,
xnopuna menu (11).
Hudposas
nabopatopus Releon
C IaTYMKOM
TEeMIIEPATYPHI.
[IItatus
1a00paTOPHBIIL ¢
aepkaresneM, IINTKa,
dapdopopast yarika,
cepa.

23

OOm1ast xapakTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB

VA-rpynmnsl. A3oT, hochop

1 UX COCIUHCHUA

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

Hudposas
nabopatopus Releon

¢ gatyukamu pH u
3JIEKTPONPOBOJTHOCTH.
IIItatus
1abopaTOPHEIi ¢
NBYMsI Jankamu, 4
XUMHYECKHUX CTaKaHa
Ha 25-50 M1,
MIPOMBIBAJIKA
nmabopaTopHasi, BojJa
JTUCTUJUTUPOBAHAAS,
Oymara




¢bunsTpoBasIbHAS, 1M
pacTBOpbI aMMHaKa,
THIPOKCHU/IAa HATPHS U
YKCYCHOM KHUCIIOTBI

raTus ¢
poOUpKamMH,
HECKOJIbKO KYCOYKOB
Mpamopa, pacTBOP
paz0aBiieHHON
COJISTHOM KMCJIOTHI,

nmpoOKa ¢
OO6m1as xapakTepucTuKa p .
ra300TBOJAHOMN
24 XUMHUYECKHUX HJIEMEHTOB 2 bubnuoreka [IOK 6K
. TpyOKOit
IVA-rpynnel. Yraepoa u https://m.edsoo.ru/7f41a636 Py ’
g M3BECTKOBAs BOJIA,
KpEMHUH U UX COSIUHEHUS .
XUMHUYECKUN CTaKaH C
TUCTUIUTHPOBAHHOU
BOJIOM, HHIUKATOPbI
JaKMYC,
¢benondraneus,
pacTBOp TUAPOKCHUIA
HATpHUS
Hroro no pazneny 25
Pasnen 3. MeTa/uibl M HX COeIMHEHUSA
3.1 O6mue cBoiicTBa METaNIOB 4 bubnnorexa [IOK OO0pa31ibl METAJIIOB,

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

pacTBOpPbI HUTpaTa
cepebpa, cynbdara
meau (II), aurpara
TIOMHUHMYSI, MEJTHAs




MIPOBOJIOKA, MEHBIE U
KEJIe3HbIE CTPYKKH

PactBops1
THJIPOKCH/IA KaJIbIIHs,
THJIPOKCHU/Ia HATPUS,
XJIOpUJa aFOMUHUSA,

Bakueiine MeTalIbl M UX bubmnoreka [IOK o
3.2 16 COJISTHOM KHMCJIOTHI,
COCIIUHECHUSA https://m.edsoo.ru/7f41a636
cynbdara xenesa
(IT), xmopuna xenes3a
(I1T), crupToBKa,
CIIUYKH
Hroro no pazgeny 20
Paznen 4. Xumus 4 oOKpyKamas cpeaa
41 BemecTBa 1 Matepuasl B 3 bub6nuoreka IIOK XHUMHYECKHE
' JKA3HU YET0BEKA https://m.edsoo.ru/7f41a636 | KoJUIEKIIUH
Hroro no pazgeny 3
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbLHOM MTPOT'PAMMBI

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHNS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHusA

1

Ilo Teme: ((HepBOHaanBHBIe XUMHWYECKUEC ITOHATHS»

1.1

pacKpblBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TIOHATUH: arToM,
MOJIEKYJIa, XHMHYECKHI JJIEMEHT, NIPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OIHOpPOJHAs W HEOJHOPOJHAsA), BaJCHTHOCTD,
OTHOCHUTENIbHAsl aTOMHAasi M MOJEKYJsIpHas Macca, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas MOl XUMHUYECKOTO
JJIEeMEHTa B COCIMHEHUHU, MOJISIPHBIM O00BEM, XMUMHUECKas peaKius,
KIacCUpUKALMs  PEaKIHid:  PEeakuud  COSAMHEHUS,  PeaKInu
pa3NoKEHUS, PEAKIMU 3aMEIICHHs, peakiuu OOMeHa, JK30- W
SHAOTEPMHUYECKUE pPEeaKIUU, TermoBoi 3¢ (deKT peakiuu, pacTBOp,

MaccoBast JI0JIsI BEIIECTBA (MPOIEHTHAsI KOHIIEHTPAIlKs) B PaCTBOPE

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XWMHYECKHUX MIOHATHH H

IPUMCHATD OTHU ITOHATHUA IIPU OIIMCAHHUU BCIICCTB U UX npeBpameHHﬁ

1.3

HCIOJIb30BAaTh XUMHYCCKYIHO CHUMBOJIMKY IJId COCTABJICHUSA (bOpMy.]'I

BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLUN

1.4

PaCKpLIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
MMOCTOAHCTBA COCTAaBa, AaTOMHO-MOJICKYJSAPHOI'0 Y4YCHUsS, 3aKOHa

ABorazapo

1.5

OIPCACIIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6HHapHBIX

COCANMHCHHUAX

1.6

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKHEC PCAKIIHNU (HO Jucily Hu COCTaBy

YYacCTBYIOIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY PQEKTY)

1.7

BBIYUCIIAThH OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIDHYKO MAaCChI




BCIICCTB

1.8

BBIUYHCIISTH MAacCOBYIO JIOJII0 XMMHMYECKOTO 3JIeMeHTa Mo ¢dopMmyiie

COCIUHEHUS,

1.9

BBIUUCIIATH MAaCCOBYHO JOJIIO BCHICCTBA B PACTBOPEC

1.10

MIPUMEHATh €CTECTBEHHOHAYYHBIE METOJIbI MO3HAHUS — HaOJI0/ICHHE,
U3MEpeHue,  MOJENIMPOBAaHME,  HOKCIEPUMEHT  (peajbHbBId U

MBICJICHHBIN )

ITo Teme: «Baxnenume npeacTaBUTENIN HEOPraHNYECKUX BEIECTB)

2.1

PaCKpbIBaATb CMBICII OCHOBHBIX XHMHWYCCKUX TTOHSTHH: OKCHA,

KHCIJIOTa, OCHOBaHHE, COJIb

2.2

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

coeMHEeHUH 1o popmynam
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KJIACCU(UIIUPOBATH HEOPTAHUIECKUE BEIIECTBA

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XMMHUYECKHE CBOICTBa
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEpPXAas OINUCAaHHWE MpUMEpaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.5

IMPOrHO3UpPOBATH CBOMCTBAa BEIIECTB B 3aBHCUMOCTH OT HX
Ka4€CTBCHHOI'0 COCTaBa, BO3MOXXHOCTHU IIPOTECKAHUA XHUMHUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

cJIeaoBaTb InpaBHJIaM II0JIb30BaHUA XUMHUYECKOU HOC}’IIOﬁ )41
a00paTOpPHBIM 00OPYJOBAHHEM, a TaK)Ke IMpaBUJIaM OOpAIIECHHUS C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIUSMHU IO BBIIOJIHEHUIO
na60paT0pHI>1x XUMHUYCCKUX OIBITOB IO IMOJYUYCHHUIO H CO6I/IpaHI/IIO
ra3oo0pa3HbIX BElIECTB (BOIOpPOAAa W KUCIOPOJA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHONM MaccoOBOM JOJIEM PacTBOPEHHOTO
BEIIECTBA, MNIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HABaHHWIO pPACTBOPOB IIENOYEH UM KHUCIOT C TOMOIIBIO

MHAUKATOPOB (JakMyc, (heHondTarert, MeTHIOPAHK U IpYTHe)

2.7

MIPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKuu

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

Xumuueckas cBA3b. OKHCIUTENHHO-BOCCTAHOBUTEIIHHEIC pPEakunum»

3.1

PaCKpbIBaTb CMBICII OCHOBHBLIX XHUMHWYCCKHUX TMOHSTHM: AApO aTromMma,

3HCKTp0HHLII>'I ) (0)71 aToMa, aTOMHasd Op6I/ITaJ'IL, paanuyc aroma,




XUMHYECKasa CBA3b, IIOJIApHAasd W HCIOJApHAs KOBAJCHTHAsA CBA3b,
QJICKTPOOTPULATCIIbHOCTL, HWOHHAsA CBA3b, HWOH, KA4THOH, 4aHWOH,

CTCIICHb OKHCJICHHUA

3.2 KJIaCCU(PUITUPOBATh XUMUUYECKHE DTIEMEHTHI
ONKCHIBATh M XapakTepus3oBaTh TabmuuHyro (opmy I[lepuoanueckoit
CUCTEMBl XMMHYECKUX DJEMEHTOB: pa3iuyaTb IOHITHUS «IJIABHAs
33
noarpynna (Arpynma)» u «mnobouHas mnoarpynmna (brpynma)y,
«MaJbie» U «OOJBIINE) MEPUOIBI
packpbeiBaTth cmblcn [lepuoguyeckoro 3axonHa J[.M. Menneneesa:
34 JEMOHCTPUPOBATh NOHUMAaHUE NIEPUOIUUYECKON 3aBUCUMOCTH CBONCTB
' XUMUYECKUX DSJIEMEHTOB OT uX nonoxeHus B llepuonnueckoi
CUCTEME
COOTHOCHTh  00O3HAauYeHHs, KOTOpblE HMEITCSs B  Tabmmuie
«ITepuoanueckas cucTeMa XUMHYECKUX 3JIEMEHTOB J.N.
3.5 MenzeneeBay € YUCIOBBIMM XapaKTEPUCTUKAMM CTPOEHMSI aTOMOB
XUMHUYECKHUX JJIEMEHTOB (COCTaB M 3apsia fAnapa, oOliee Yucio
3JIEKTPOHOB U pacHpeesieHHe UX MO JIEKTPOHHBIM CII0SM)
36 ONpENeNIATh  CTENEHb  OKUCIEHUS  3JEMEHTOB B  OMHApHBIX
' COETMHEHUSIX
37 ONpeAeNATh BHUJA XUMHUYECKOM CBA3M (KOBaJE€HTHas M HOHHAs) B
' HEOPraHUUYECKUX COECIUHEHMSIX
9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATbI 0CBOCHHUS OCHOBHOM
NpoBEPSIeMOro .
0o0pa3oBaTeJbHON MPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
pe3yJbTarTa

1

ITo Teme: «BemiecTBo 1 XUMHUYECKast peaKnuus»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX IOHATHH: pPacTBOpP,
OJICKTPOJIUTBI, HE3JICKTPOJIHUTBI, J3JICKTPOJIHUTHYCCKAd AuCCOoIUralusd,
peaknuu MOHHOTO OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
obOparumbie u HEOOpaTUMBbIC peaKIuu,
OKHUCJINTCIBbHOBOCCTAHOBUTCJIIbHBIC pC€aKkuunu, OKHCJINTCIIb,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIHS,

aM(}OTEepHOCTh,  XMUMHYECKas  CBA3b  (KOBAJICHTHAsl, HMOHHAsi,




MeTaJlJInuecKas), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOPOCThb

XUMHUYECKOH peakuuu

1.2

HWIUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHI H

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

1.3

COCTaBIIAITh YPaBHEHHUS DJIEKTPOJIUTHYECKON IHCCOLMALMHA KHCIOT,
LIEJIOYEH U COJIEH, IOJIHBIE W COKpalI€HHBIE YPAaBHEHUS pEaKUUl

MOHHOTO OOMEHA

1.4

PaCKphIBaTh CYIIHOCTH OKHCIIMTCIbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ

oCpeACTBOM COCTABJICHUSA 3JICKTPOHHOT'O OanaHca 3THUX peaKLII/Iﬁ

1.5

IIpOBOAUTD pvaéTLI 10 YPaBHCHUIO XUMHYECKOMN pcakuuun

Ilo Temam: «Hemeraiuibl U HMX coequHEHUSI» U «MeTalibl U HUX

COEIMHEHUS)

2.1

XapaKTEePHU30BaTh (OMUCHIBATh) OOIIUE U ClIeNU(PUIECKUE XUMUICCKHE
CBOMCTBA TPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPXKAAs OMHCAHUE
IIpUMEpaMu MOJIEKYJISIPHBIX M HOHHBIX YPABHEHHMI COOTBETCTBYIOIIMX

XUMHNYCCKHX peaKI_II/Iﬁ

2.2

COCTaBJIAAITh YpPAaBHCHHSA peaKuHﬁ, IMOATBECPKAAOIMINX CYHICCTBOBAHUC

TCHETHYCCKOM CBS3U MCXKAY BCHICCTBAMU PA3JIMIHBIX KJIIACCOB

23

IIPOrHO3NPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IPOTCKAHUA XHUMHYCCKUX HpeBpaH.[eHI/Iﬁ B Pa3JIMYHBIX

YCIOBUSAX
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CIEAOBaTh MpaBUJIaM [OJb30BAaHUS XMMHUYECKOW TMOCYIOW U
a00OpaTOpPHBIM O00OPYJOBAaHHMEM, a TakK)Ke IMpaBUJIaM OOpAIIECHUS C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMHU IO BBIINOJHEHUIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB TIO TOJYYCHUIO U COOHMPaHUIO

Fa3006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO 1“8.33)

2.5

NPOBOJUTH PEAaKIMM, MOATBEPKIAIONINE KadeCTBEHHBIH COCTaB
pPa3MYHBIX BEIIECTB: pPACMO3HABATH ONBITHBIM MYTEM XJIOPHU-,
Opomuza, wuonua, Kapbonar, ¢ocdar, cunaMkar, cyiabdart,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHUS, MOHBI HM3YYEHHBIX METaJIIOB,

MNPpUCYTCTBYIOIIUC B BOJHBIX PACTBOPAX HCOPraHNMUCCKUX BCHICCTB

ITo Teme: «Xumus u OKpYy2Karouiada cpcaar»

3.1

pacCKpbIBaTb  CMBICJI  OCHOBHBIX XUMHYCCKUX TIOHATHUH: HZ[K

BCIHICCTBA, KOPPO3Ud METAJIJIOB




3.2

MPUMEHATh OCHOBHBIC OTICPAIIMH MBICIIMUTEIILHON JIESITEIIBHOCTH —
aHalM3 W CHHTE3, CpaBHEHHE, O0O0OIIeHHe, CHUCTEeMaTU3aIHIO,
BBISIBIICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3ed — I HW3Y4YEHUs
CBOMCTB BEIIECTB M XHUMHUYECKHUX PpEaKLUW; €CTEeCTBEHHOHAYYHbBIC
METOJIbI TIO3HAHWS — HAONIOIEHUE, HW3MEpPEHHUE, MOJICITHPOBAHHUE,

AKCTIEPUMEHT (peaIbHBINA U MBICIICHHBIN )




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

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

1.1

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

BE€IICCTB

1.2

ITonsarme o Meronax mo3Hauusa B XUMHK. Yucrtele BemecTsa U cMecu. CriocoOnl

paszesieHusl cMecen

1.3

AToMEI U MOJICKYJIBI. Xumudeckue diaeMeHTBH.. CHMBOJIBI XHMHUUYECKHX

a51eMeHTOB. [IpocThie 1 c10kKHbBIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

Xumunyeckas popmyia. BaJeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BewmecTB.  OTHOCUTENbHAash  aTOMHas  Macca.
OTtHOcHTeNbHAsA MOJIEKYJIIpHAs Macca. MaccoBasi 4011 XUMUUYECKOTO JJIEMEHTA

B COCIUMHCHHNU

1.5

KomnuectBo BemectBa. Mosb. MonsipHasg Mmacca. B3aumocBsI3b KOJIMYECTBa,
Macchl M YHCIAa CTPYKTYPHBIX €IWHHI] BemecTBa. Pacu€rel mo Qopmynam

XHUMHUYCCKUX COG,I[I/IHGHI/Iﬁ

1.6

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

XUMUYECKHUX PEaKIni (COeTUHEHMs, Pa3JIOKEHHS, 3aMeIeHUs, 0OMEHA)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOH MOCYA0M, C TpaBUIaMHu
paborel B saboparopum U npuémMamu oOpamieHus ¢ JabopaTOPHBIM
o0opysOBaHUEM, H3y4y€HHUE M ONHUcaHHe (PU3MUECKUX CBOWCTB 00pa3LoB
HEOpPraHMYEeCKUX BEIIEeCTB, HaOmoJeHHe (u3ndYeckux (IUIaBIeHHE BOCKa,
TasiHUE JIbJIa, paCTUPaHUE caxapa B CTYIKE, KUIIEHUE M KOHJIEHCALUs BOJIbI) U
XMMHUYECKHX  (TOpeHHE CBeYd, IpOKaJMBaHHE MEJHOM  INPOBOJIOKH,
B3aUMOJICHICTBHE MeJa ¢ KHUCJIOTOM) SBJICHUH, HAONIOJEeHHE W OIMCAHHE
IIPU3HAKOB IPOTEKaHMsA XMMHMYECKMX peakuud (pasjoxkeHue caxapa,
B3aUMOJICIICTBHE CEpHOW KHCIOTHI C XJOPUIOM Oapus, pas3lioKeHHe
ruapokcuna Meau(ll) nmpu HarpeBaHuu, B3aMMOJEHCTBHE Keje3a C PACTBOPOM

conu Mequ(Il), nzyuenue cnocoboOB pasyeneHus cMece (¢ MOMOIIbIO MarHura,




(dbunpTpoBaHUE, BBIMAPWBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBEIACHUE
OUYMCTKY TTOBAPEHHOU COJIM, HAOMIOIEHNE U OTIMCAHKUE PE3yIbTATOB MPOBEACHUS
OTBITA, WUTIOCTPHPYIOMIETO 3aKOH COXPAaHEHHS MAacChl, CO3IaHHE MOIEIeH

MOJIEKYT (IIIapOCTEPIKHEBBIX )

Baxwueiimine MNPEACTAaBUTCIIN HCOPIraHNYICCKUX BCHICCTB

2.1

Bo3nyx — cmech rasos. CocrtaB Bo3ayxa. Kucimopon — anemMeHT M mpocToe
BenlecTBo. HaxoxaeHue kuciopoja B mpupoje, (Gu3nueckue U XUMHUYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kucnopoaa. CrocoOsl
NOJYYEeHUsI KHUCIOopoJa B JAaOOpaTOpHUM M NPOMBIINIICHHOCTH. KpyroBopoT

Kucnopo/a B mpupojie. O30H — aJIoTporiHas MoIudUKaius KUCIopoaa

2.2

TennoBoit 3P PexT XMMHUUECKON peakuu, TePMOXUMUYECKUE YPaBHEHHUS, IK30-
U SHAOTEPMUYECKUE PEAKIMU. TOIUINBO: yroJib U METaH. 3arpsA3HEHHE BO3/1yXa,

yCUJICHHE TApHUKOBOTO 3¢ (deKTa, pa3pyIieHHe 030HOBOTO CIIOs
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Bonopon — anemeHnt m mpoctoe BeniecTBo. HaxoxxneHne Bojopona B NMPHUPOAE,
¢u3nyeckue W XMMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IOTyYeHHUS.

Kucnore! 1 commn
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Momsipablit 00bEM Ta30B. Pacu€Tel M0 XUMHUYECKUM ypaBHEHUSM

2.5

®duszuyeckue CcBoMcTBa BOoAbl. Boma kak pactBopuTeib. PacTBOpEIL.
HaCBIH_[eHHLIe N HCHACBIIICHHLIC PACTBOPBLI. PaCTBOpI/IMOCTB BCIIIECTB B BOJC.
MaccoBasg 4011 BellecTBa B pacTBope. XUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBaHus. Ponb pacTBOpoB B MpUPOJIE M B KM3HU uenoBeka. Kpyroropor
BO/ABl B TMpupoje. 3arps3HeHue MNpupoHbIX BoJA. OXpaHa U OYHUCTKA

IMPHUPOIHBIX BOJ

2.6

Knaccudukanmst Heopranumdeckux coequHeHuid. Oxcunabl. Kiaccudukarus
OKCHJIOB: cosieoOpa3yrome (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIE) W
HeconeoOpasytomme. Homenknarypa okcuaoB. Duznyueckne M XUMHUYECKHE

cBOMCcTBa OKCUAOB. [loyuenne okcuaoB

2.7

OcnoBanmst. Knaccudukanuss ocHoBaHMA: MIENOYM U HEPACTBOPHMBIE
ocHoBaHMs. HoMeHkatypa ocHOBaHU. PU3NYECKHE U XMMHYECKHE CBOMCTBA

ocHoBaHuil. [Iomydyenne ocHOBaHUN

2.8

Kucnorsl. Knaccugpukamus kucnor. Homenknatypa kucinor. @Ousuueckue u
XUMHUYECKHE CBOMCTBa KHCHOT. Psan aktuBHOCcTH MeTtaminoB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknarypa cosneil. @U3NYECKUE M XUMUYECKHUE CBOWCTBA COJIEH.

[lonyueHue cosen




2.10

I'enetnueckas CBA3b MCXKAY KilaCCaMU HEOPraHUYCCKUX COeJUHCHHI

2.11

XVUMUYECKUN  DKCIIEPUMEHT: KA4eCTBEHHOE  OIPEIEICHHE  COIEPIKaHUs
KHUCJIOpOAa B BO3JyXe, IMOJy4YeHHe, cOOMpaHMe, paclo3HaBaHHE U H3YUYECHUE
CBOMCTB KHCJIOpOJa, HAOIIOAEHHE B3aUMOJIEHCTBUS BEIECTB C KUCIOPOJIOM U
yCIIOBHS BO3HMKHOBEHUS M MpEKpallleHusl ropeHus (1moxkapa), 03HaKOMJICHHE C
oOpasliaMu OKCHUJOB U OIMCAaHUE HX CBOWMCTB, IOJIy4eHHE, COOMpaHueE,
pacro3HaBaHMe U HM3Y4Y€HHE CBOWCTB BOJOpOJa (ropeHue), B3auMojeicTBue
Bogopoaa ¢ okcugom Meau(Il) (Bo3MOkKHO MCIONB30BaHUE BUIEOMATEPHAIIOB),
HaOmozieHne oO0pa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIIEJOBaHUE
0COOEHHOCTEH pacTBOpEHHs] BELIECTB C Pa3IMYHOW pPaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAaCCOBOW JOJIEH PACTBOPEHHOTO
BEIIECTBA, B3aUMOJEHCTBUE BOJBl C MeTalIaMM (HAaTpUEM M KaJbLIUEM)
(BO3MOYKHO HCIOJb30BAaHUE BHUJCOMATEPHAIIOB), OIPENEICHUE PacTBOPOB
KHCIOT M IIeJloYeil ¢ IMOMOIIBI0 MHAMKATOPOB, MCCIENOBaHUE O0pa3LoB
HEOPraHMYECKUX BEHIECTB PA3IUYHBIX KJIACCOB, HAOIIOJEHUE W3MEHEHHUS
OKpPAacKM HWHIMKAaTOPOB B pacTBOpax KHUCJIOT M LIEJIOYEH, H3yuyeHue
B3aumojieiictBus okcuaa menu(Il) ¢ pactBopom cepHON KHCIOTBI, KHCIOT C
METaJUIAMM, PEaKLUI HEUTpaIN3aL1H, [TI0JIyYEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeETaula JAPYTMM M3 pacTBOpa COJIH, pELICHHE
SKCIIEPUMEHTAIbHBIX 3a/ay 1o TeMe «BakHelmme Kiacchl HEOPraHMYECKHX

COCTMHEHUN

[lepuoanueckuii 3akoH u [lepronnueckas cucTeMa XUMHYECKUX AJIEMEHTOB
J.W. MenneneeBa. CtpoeHue aToMoB. XUMUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIILHBIC PCAKIINN

3.1

IlepBble mTOMBITKM KJIACCH(UKAIMK XMMHUYECKUX 3jIeMeHTOB. I[loHATme o
IpyNIax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE U HIETOYHO3EMENbHbIE MEeTallbl,
raJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOpble 00pa3yroT aM(oTepHbIE

OKCHUJAbI U THAPOKCHUIbI

3.2

[Iepuonnueckuii 3akoH. [lepuonnueckas cucteMa XUMUYECKUX di1eMeHTOB [1. 1.
Meneneesa. Koportkonepuonnas u JUIMHHOTIEPUOHAS (bopmbI
[Tepuonuueckoit cucrtembl xuMHueckux oanemeHtoB J[[.M. Mennaeneena.
Ilepuonsl m rpynmnel. PU3MUECKUN CMBICI IHOPAIKOBOIO HOMEpa, HOMEpPOB

nepuojia v rpymnmbl AJIeMeHTa
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Ctpoenne atomoB. CoctaB aTOMHBIX sifiep. M3oromnbl. DnekTponsl. CTpoeHUE

UIEKTPOHHBIX  000104eK aroMoB mepBbIX 20 XMMHYECKHX DJIEMEHTOB




[Tepuonuueckoit cucremol .M. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO

3JIEMEHTA 10 €ro MonoxeHuo B Ilepuoanueckoii cucreme [[.11. Menneneena
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3aKOHOMEPHOCTH H3MEHEHHUs pajguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB MO TpylmaM H TepUuoAaM.
3nauenue I[lepmoanueckoro 3akoHa u Ilepuogmueckoil cUCTEMBbl XMMHUYECKUX
3JIEMEHTOB JUIsl pa3BUTHA Hayku W npaktuku. (.M. MenneneeB — y4y€HbIl U

I'paXaaHUH

3.5

Xumuyeckasi cBsa3b. KoBasieHTHass (TMOJspHAas M HEMOJIApHAsi)  CBS3b.

DIEeKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. loHHas CBs3b

3.6

Crenenpb okuciacHUsA. OKHCIMTEIHHOBOCCTAHOBUTEIBHBIC peaKknuuu. HpOHGCCI)I

OKHCJICHHS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUH OJKCHEPUMEHT: U3y4YeHHe O0O0pa3lioB BEIIECTB METaUIOB U
HEMETAJUIOB, B3aMMOJIEUCTBUE THAPOKCHA IIMHKA C pacTBOpaMU KHUCJIOT U
miesioue, MpoBEACHHUE OMBITOB, WUTIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIBHO-

BOCCTAaHOBUTEJIBbHBIX pEaKLUUil (TOpEHUE, PEAKLIUU PA3II0KEHUS, COEITUHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

BeniecTBo 1 XumMmuueckas peaKnusi. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucrema xuMuueckux aneMenTos J1.1.
MenneneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTH B W3MEHEHUHU CBOMCTB
XUMHUYECKHUX DJIEMEHTOB TEPBBIX TPEX IMEPUOJIOB, Kalus, KaJIbIUi M HX
COEMHEHHUI B COOTBETCTBUM C TOJIO)KEHHEM 3JeMEHTOB B llepuoanueckoit

CUCTEMC U CTPOCHUEM HNX aTOMOB

1.2

CtpoeHne BemiecTBa: BHUAbl XMMHYECKOW CBSI3U. THIBI KPUCTATTIMYECKUX
pPElETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PELIETKU
U BHUJla XuMudeckoi cBsa3u. Kiaccudukanust 1 HOMEHKIATypa HEOPTraHUYECKUX
BeIeCTB (MEXAyHApOAHAsl U TPUBHAIbHAS). XUMUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIINXCSA K pa3.HI/I‘-IHI)IM KJ1lacCaM HGOpFaHI/I‘IeCKI/IX COGIII/IHGHI/If/'I,

ICHCTUYCCKAA CBA3b HCOPraHMYECKNUX BCIICCTB

1.3

Knaccugukarus XMMAYECKHX PEeaKIui Mo pa3IMyHbIM MTPU3HAKAM (10 YUCITy U
COCTaBy YYaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY 3(¢eKTy, Mo

H3MEHEHHIO CTEIEHEH OKHCICHMSA XUMHUYECKHX 3JICMCHTOB, IIO O6paTI/IMOCTI/I,




0 Yy4YacTHIO KaTauu3aTopa). DK30- M OHAOTEPMHUYECKHE PEaKIIHH,

TCPMOXUMHNYCCKUC YPABHCHUA. IlonsTue o CKOpPOCTH XUMHUYECKOH pcakuuu

1.4

[Tonsatue 00 0OpaTHUMBIX M HEOOpPATHMMBIX XUMHUYECKUX peakuusax. [lonsrue o
TOMOTEHHBIX W T€TEPOTeHHBIX peakiusx. [IOHATHE 0 XUMHUYECKOM PaBHOBECHH.
@akTopbl, BIUAIOIIME HAa CKOPOCTh XHMHYECKOH peakiuu | TO0JIOKEHUE

XUMHNYECKOT'O paBHOBECUA

1.5

OKHCIIUTETEHO-BOCCTAHOBUTEIIHHBIC peaKkuuu, AJIEKTPOHHBIN Oayanc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHON  peakuuu.  CocTaBieHue  ypaBHEHUH
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIM C MCIIOJb30BaHUEM METOJA

AJIEKTPOHHOTO OajaHca

1.6

Teopusi 2JIEKTPOIUTUYECKON AUCCOIUALMM. DJIEKTPOJIUTHI M HEDJICKTPOJIUTHI.
KaTtnonsl, aHnoHnbl. MexaHn3M JMCCOIMALMK BELIECTB C PA3JIMYHBIMU BUIAMU
xumMudeckon cBsizu. CteneHs aucconanuu. CHIbHBIE B CIa0bIe JICKTPOIUTHL.
Peakunu noHHOrOo OOMEHa. YCIOBUS MPOTEKAHUSI PEAKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHBbICE HWOHHBIC YpaBHEHUs peakiuil. CBOWCTBA KHUCIOT,
OCHOBaHMH M COJICH B CBETE TPEJICTABICHUM 00 IICKTPOIUTHICCKOMN

JUCCoranuu. KauecTBeHHEIE PCaKnu Ha HOHBI. Ilonstue o TUAPOJIN3C cojieit

1.7

XUMUYECKUN DKCIEPUMEHT: O3HAKOMJICHHE C MOJEISMH KPUCTaJUTMUYECKUX
PEIIETOK HEOPraHUYECKUX BEIEeCTB — METaNIOB M HeMeTauioB (rpadura u
anmMasa), CIOKHBIX BEIIECTB (XJIOpUAA HATPHUs); UCCIIEIOBAHHE 3aBUCUMOCTH
CKOPOCTH XHUMHUYECKOW peakluuu OT BO3JEHCTBUS pPAa3IMYHBIX (HAKTOPOB;
HCCIEAOBAaHUE  3JIEKTPONPOBOAHOCTH  PAcTBOPOB  BELIECTB,  Mpolecca
IUCCOLMAIMN  KHUCJIOT, WIeloued M cojedl (BO3MOXHO HCIOJIb30BaHHUE
BUJICOMATEPHAIIOB); TPOBEJACHUE OMbBITOB, WJUTIOCTPUPYIOLIUX TPU3HAKU
MIPOTEKaHUS peaKkii HOHHOTO oOMeHa (00pa3oBaHUE OCajKa, BBIJCICHHE Ta3a,
o0Opa3oBaHHE BOJIbl); OIBITOB, WJUIIOCTPUPYIOUIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIMI (TOpeHHe, peaKIMu Pa3ioKEeHUs, COSAUHEHUs);
pacro3HaBaHNE HEOPTaHUYECKHUX BEIIECTB C TTOMOIIBI0 KaY€CTBEHHBIX PEaKIIUA

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemetamnsl 1 UX coeIMHEHUS

2.1

OOmiast  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHue U Gu3nYecKue CBOMCTBA MPOCTHIX
BEUIECTB — TaJOT€HOB. XHMHYECKHE CBOWCTBA Ha NpPUMEpPE XJIopa
(B3auMoielicTBUE C MeTajlylaMHM, HEMEeTajllaMH, IlejaoyamMu). XJIOpOBOJIOPOI.

Consanas KHCJI0Ta, XUMHWYCCKHUC CBOﬁCTBa, IOJIYYCHUC, IPUMCHCHHC. Z[eﬁCTBHC




XJIOpa M XJIOPOBOJIOPO/Ia Ha OpPraHMU3M dYesloBeka. BakHeimine XjIopuabl U MX

HAaxO0JIEHUE B PUPOJIE

2.2

OOmrast xapaktepuctuka 3jeMeHTOB VIA-rpymnmel. OcoO€HHOCTH CTpPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne u GU3NIEeCKue CBOMCTBA
NPOCTBIX BEIIECTB — KUCIOPOAa U Cepbl. AJUIOTPONHbIE MOIU(PUKALIH
KHCIIOpOJia U cephl. XUMHYECKHE CBOMCTBAa cepbl. CepoBOIOPOJ, CTPOCHHUE,
busznueckue U XuMudeckue cBoiicTBa. OKCUIBI cepbl Kak MpPeCTaBUTENU
KHUCJIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3UUECKUE U XMMUYECKHE CBOWCTBA
(o0mue Kak mpeacTaBUTENs Kilacca KHUCJIOT M cHenuduyeckue). XUMHIESCKUE
peakiMy, JeKallie B OCHOBE NMPOMBIIIJICHHOTO croco0a IMOJyYyeHHsl CepHOU
kucinoTel. [Ipumenenne. Coim CepHON KHUCIIOTHI, KauyeCTBEHHAs PEaKIus Ha
cynbdar-uoH. HaxoxxneHue cepsl U €€ COeqUHEHHI B MpHpojae. XUMHUECKOe
3arpsi3HEHUE OKPY’KAIOMIeW cpelbl COSAMHEHUSIMH Cepbl (KUCIOTHBIE IOXKIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €0 MpeA0TBpAIlleHUs
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OO6mrast xapakTepuCTHKa 3JeMEeHTOB VA-rpynmbel. OCOOEHHOCTH CTpOSHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU OKHCIEHUSA. A30T, paclipoCTpaHEHHE B IPUPOJE,
(du3nUecKue U XuMHUUYeCKre cBolicTBa. KpyroBopot asora B mpupoje. AMMHAK,
ero (u3MYecKue M XMMHUYECKHE CBOWCTBA, MONydyeHue M mnpumenenue. Coiu
aMMOHHA, MX (QU3NYECKUE U XHUMHUYECKHME CBOMCTBA, IPUMEHEHHUE.
KauecTBeHHas peakiusi Ha MOHbl AMMOHMS. A30THas KHUCIOTa, €€ MOJIy4YeHue,
¢u3nueckue W XHMMHUYECKHE CBOWCTBa (00IIMe Kak MpEeJCTaBUTENs Kiacca
KUCTIOT U crnenuduueckue). Vcnonap3oBaHue HUTPATOB W COJIEH aMMOHHUS B
KayecTBE MHUHEPAJbHBIX YJ0OpeHHi. XUMHUYEeCKOe 3arpsa3HEHUE OKPY KAIOLICH
Cpelbl COETMHEHUSIMH a30Ta (KUCIOTHBIE I0KIH, 3arpsi3HEHUE BO3/lyXa, MOYBbI

1 BOJOEMOB)
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®ocdop, ammorponHbsle Mogudukanuu dochopa, GuUNUECKUe U XUMHUYECKUE
cBoiictBa. Oxcua ¢ochopa(V) u dochopHas kucimora, ¢Guznueckue u
XMMHUYECKHE CBOMCTBa, momydenue. lcmomp3oBanue ¢(ochaToB B KauecTBe

MUHEPAIbHBIX YI00pEeHHHA

2.5

OOmrast xapaktepuctuka 3jeMeHTOB [VA-rpynmel. OcoOEHHOCTH CTpPOCHUS
aTOMOB, XapakTepHble CTENEHU OKUCICHHsS. YTIIepoJ, auIOTPOIHbIE
MoauduKanyu, pacrnpocTpaHeHHEe B MPUPOJE, (U3MUYECKHE W XUMHUYECKHE
cBoiictBa. Ancop6mus. Kpyrosopot yriepoaa B npupoge. OKCUIbl yrieposa,
ux (u3ndYeckue M XUMHUYECKHE CBOICTBa, JIeHCTBHE Ha KUBBIE OPraHU3MBI,
MOJIYUYCHHEC U NIPUMCHCHHC. DKOJIOTHYECKHUE HpO6J’I€MI>I, CBA3aHHBIE C OKCHJIOM

yraepoaa(lV); rumote3a rno0anbHOrO MOTEIUICHUS KIUMAaTa, MapHUKOBBIM




abdexr. YrompHas kuciota W €€ coid, WX (U3MYECKHE U XUMHUYECKHE
CBOICTBa, MOJy4YeHHEe W MpuMeHeHHe. KadecTBeHHass peakiys Ha KapOOHAT-
noHrl. Mcnonn3oBaHnue Kap60HaTOB B 6I)ITy, MCIUIUHC, TTPOMBIIIIICHHOCTU U

CEILCKOM XO035IMCTBE

2.6

[lepBoHayanbHBIE MOHSATUS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCTUHEHHSIX
yriepona (MeTaH, 3TaH, JTWIEH, AaleTUJIeH, 3TaHOJ, TJIUIEPHH, YKCYCHas
kuciora). Ux cocraB m xumudeckoe crtpoeHue. [loHATHEe O OMOJIOTHYECKH
BRKHBIX BEIECTBAX: JXHpaxX, Oenmkax, YyrieBojJaXx — M WX pPOJH B JKU3HH
yeyoBeka. MarepuaibHOe €JMHCTBO OPraHUYeCKMX ¢ HEOPTraHWYECKHX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, TIOJIY4YEHHUE U
npumenenue. CoenuHeHus KpemHHsS B mpupoae. OOmue mpeacTtaBieHus o0
okcuge kpeMHusA(IV) u kpemHueBoit kucnore. CUIMKAThI, UX UCIIOIb30BaHHE B
OBITY, METUIIMHE, TIPOMBIIIJICHHOCTH. BakHEHIIne CTPOUTENbHBIE MaTepUalIb:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. IIpobiemsl Ge3zomacHOro

HCIOJIb30BAHUA CTPOUTCIIBHBIX MATCPHUAJIOB B HOBCGI[HGBHOP’I KHU3HHU

2.8

XVUMHUYECKUN DSKCIIEPUMEHT: H3ydeHHE OOpa3loB HEOPraHMYECKHUX BELIECTB,
CBOWCTB COJISTHOM KHCJIOTBI; MPOBEICHUE KAUYE€CTBEHHBIX PEAKIMN Ha XJIOPHUI-
MOHBI M HAONIOJICHWE NPU3HAKOB HUX IMPOTEKaHMS; OIBITHI, OTPAXKAIOIINE
¢buznyecKkue U XMMHUYECKHE CBOMCTBA TaJIOTEHOB U UX COEIMHEHUI (BO3MOXKHO
UCMOJIb30BaHUE BHJICOMATEpUANIOB); O3HAKOMJIEHHE C o0pa3lamH XJIOpHI0B
(raJoreHHUIOB); O3HAKOMIJICHHME C o0OpasmaMu cepbl M ©€ COCJIMHCHUSIMU
(BO3MOXKHO  HCMOJB30BaHUE BHUIEOMATEepHUaloB); HaOJIOJEHHE Mpollecca
oOyrJIMBaHUs caxapa MoJ JEHCTBHEM KOHIEHTPHUPOBAHHOM CEpPHOI KHUCIIOTHI,
M3y4eHUEe XMMHYECKUX CBOWCTB pa30aBJIEHHON CEpHON KHCIIOTHI, MPOBEICHUE
KayeCTBEHHOH peakuuu Ha cynbdar-uoH M HaONIofeHUe TMpHU3HaKa eé
MIPOTEKaHHUsI; O3HAKOMJIEHHE ¢ (PU3NUECKHMH CBOMCTBaMHU a30Ta, Gochopa u ux
COEIUHEHHN (BO3MOXHO HCIIOJIb30BAaHHE BHEOMATEPHANIOB), OOpa3laMu
a30THBIX U PochOpHBIX yIOOpEHUIl; MoyYeHHe, COONpaHue, paclio3HABaAHUE U
M3y4YeHHE CBOICTB aMMHaka; MpPOBEACHHE KAYeCTBEHHBIX peaKklUUid Ha HOH
aMMOHMSI W (ocdar-uOH M U3yyeHHE TNPU3HAKOB HUX MPOTEKAHU,
B3alMO/ICIICTBIE KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MEJbIO (BO3MOXHO
UCIIOJIb30BAaHUE BUJEOMATEPHANIOB); H3YyUYEHUE MOJENEeH KpHUCTaNINYECKUX
peméTok anmaza, Trpadura, ¢yUIepeHa; O3HAKOMJIEHHE C IPOLECCOM
azicopOIMU PacTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOMCTBOM

NPOTHBOra3a; MOJy4YeHHE, coOMpaHHe, PACIO3HABAHWE M W3yUYEHHE CBOWCTB




YIJIEKUCIOro ra3a; IpOBEJIeHWE KayeCTBEHHbIX peaklUuid Ha KapOoHaT- U
CWIMKAT-UOHbl W H3Y4YEHUE MPU3HAKOB HUX MPOTEKAHUS; O3HAKOMJIEHUE C
MPOIYKIIMEH CUIMKATHON MPOMBIIUICHHOCTH, PEIICHHE AKCIIEPUMEHTATbHBIX

3aja4 no teMe «BaxkHelire HemMeTalIbl U X COCINMHEHUS))

MeTannsl 1 UX COSANHECHUS

3.1

OOm1ast XxapakTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nosnoxenuss B Ilepuonnueckoin cucreme XuMHYeckux anemeHtoB J[.M.
Menpeneesa u crpoeHns aToMoB. CTpoeHue MeTaiuioB. Metamnnueckas cBA3b U
METaJlJIM4ecKasl ~ KpUCTallIMdeckass pemérka. ODJIEeKTPOXUMHUYECKHM  psif

HanpsHKEHUH METAILIIOB

3.2

dusnueckue U XMMHYECKHE CBOICTBa MeTayuioB. OOIIme crocoObl MOTydeHHs
MmeTaoB. Iloustue o KOppO3uun MCTAJJIOB, OCHOBHBLIC CHOCOGBI 3alllUThI UX OT
kopposuu. CriiaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OpOH3a) U X IPUMECHEHHUE B

6BITy 1 NPOMBIIIJIICHHOCTHU
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[[lenounble Meramnel: nojiokeHue B Ileproanyeckorl cCUCTEME XUMHUUYECKUX
anemenToB /I.1I. MeHneneeBa; cTpoeHHE UX aTOMOB; HAXO0XJIECHHE B MPUPOJE.
duznveckre U XUMHUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKCUsl u
TUAPOKCHUIIBI HATpusi W Kanus. [IpuMeHeHHe IIEeTOYHBIX METAIOB M MX

COETUHEHUH
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[lenoyHo3emMenbHbIE  METANIbl MarHUii W KalbLUH: TOJOXKEHUE B
IIepnonnueckoi cucreme xuMuueckux aiemeHToB .M. Menneneesa; crpoeHue
UX aTOMOB; HaxokJeHHe B npupone. Pusmyeckue M XMMHUYECKHE CBOHCTBA
MarHusi ¥ Kainbuus. Baxuelmme coeAuMHEHUs KanblUs (OKCHUI, THAPOKCH]I,

comu). KEcTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHMIL: TIoNIokeHue B lleprogudeckoil cucteMe XUMUYECKHUX 3JIEMEHTOB
JI.U. MenneneeBa; CTpO€HHE aroma; HaxoxAeHWe B mpupoje. Pusznyeckue u
XMMUYECKHE CBOWCTBA alfOMUHMSL. AM(pOTEpHbIE CBOMCTBA OKCHA U TUAPOKCHUIA

AJIFOMHHUA

3.6

Keneso: nonoxenue B [lepuoguueckoil cucreme XuMu4yeckux 3meMeHToB J[.1.
MenpeneeBa; CTpOEHUE aToOMa; HaxoxaeHue B mnpupoae. Dusnueckue u
XUMUYECKHE CBOMCTBa jkene3a. OKcuabl, TUapokcuabpl u comm skenesza(ll) u

xene3a(lll), ux cocras, CBONCTBA U MOIyYEHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMIJIEHHE ¢ 00pa3liaMi METAJUIOB U CILIABOB,
X (PU3MYECKUMU CBOMCTBAMHU; H3YyUEHHE Pe3ybTaTOB KOPPO3HHM METAIJIOB

(BO3MOXHO HCIOJIb30BAHUE BHJIEOMATEPHAIIOB), 0COOCHHOCTEH




B3aUMOJICHCTBUS OKCHJA KajJbllui W HATpus C BOAOW (BO3MOXKHO
HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB); HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI;
mpoiiecca TOPEeHHsS JKeje3a B KHUCJIOpoJe (BO3MOXHO HCIOJb30BaHUE
BHJICOMATEPHAIIOB); IIPU3HAKOB MPOTEKAHUs KauyECTBEHHBIX PEAKIMi HAa WMOHBI
(Marausi, Kanblus, anmomMuHus, 1uHka, xkenesa(ll) u xenesa(Ill), memu(1l);
HaOJIIOJICHUE W OMHUCAHWE TMPOIECCOB OKPAIIMBAHUS TJIAMEHW MOHAMHU HATPHS,
Kausg ¢ Kajablus  (BO3MOXKHO  MCIOJIb30BAaHUE  BUJIEOMATEPHAIIOB);
uccienoBane am(GOTEPHBIX CBOMCTB THAPOKCHIA ATIOMHHHUS W THAPOKCHIA
LIMHKA; PelIeHHe SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeine MeTaisl 1

HUX COCIUHCHUA

XHUMHS ¥ OKpYXKarolas cpeaa

4.1

HoBbie maTepuansl u TexHosoruu. BemectBa m Marepualibl B MOBCEIHEBHOM
KU3HU 4YelloBeKa. XUMUs U 370pOBbe. be3onacHoe UCIonb30BaHUE BELIECTB U
XUMUYECKUX peakuuii B ObiTy. [lepBas momolb Mpu XHUMHUYECKHX OXKOTax M

OTPAaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTUYECKOW  TPAaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxarorterd cpenst [TJIK. Poias XuMuu B pelIeHUN KOJIOTUISCKUX MTPOOIIEM.
[IpupoaHble WCTOYHWUKH YIJIEBOJIOPOJOB (Yrojib, TPHUPOIAHBIA Tra3, He(dTh),

MPOAYKTHI UX NIEpepabOTKH, UX POJIb B OBITY U MPOMBIIIJICHHOCTH
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XHUMHUYECKUI IKCIEPUMEHT: U3y4YeHHE 00pa3l0B MaTepUasioB (CTEKIIO, CILIaBbI

METaJIJIOB, MOJIMMEPHBIE MaTepUAIIbI)




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

Kon
NpoBepsieMoro
TpedOBaHMSI

IIpoBepsiemble TpeOOBaHMS K MPeIAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHMSI OCHOBHOM 00pa30oBaTeIbHOM
NMPorpamMMbl OCHOBHOTI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O IM03HABAa€MOCTU SIBJICHUM MPHUPOABI, MOHUMaHHE OOBEKTHBHOMN
3HaYMMOCTH OCHOB XHMHUYECKOW HAyKHM Kak 00JacTh COBPEMEHHOIO
€CTeCTBO3HAHMUS, KOMIIOHEHTa OOLIed KyJIbTYphl W IPaKTHYECKOU
NEeSITeIbHOCTH YEeJNOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHHUEC MECTa XUMHUH CPCAN JPYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAay4YHBIX MCTOAAX IMO3HAHWA, B TOM YHUCJIC SKCICPUMCHTAJIIBHBIX U
TCOPCTUUCCKHUX METOAAaxX HCCICAOBAHUA BCEIICCTB W HU3YUYCHHUA
XUMHNYCCKUX peaKuHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN JJIA

00BACHEHHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccnoHaIbHON NesTeIbHOCTH, CBSI3aHHBIX C XUMUEH n
COBPEMEHHBIMM TEXHOJIOTMSMH, OCHOBAaHHBIMH Ha JOCTHMIKEHMSX
XMMHUYECKOM HAayKH, YTO IO3BOJIUT OOYYaIOLIUMCSl paccMaTpuBaTh
XMMHIO Kak cepy cBoelt Oynymieil npodeccuoHalbHON AeITeNbHOCTH
U ClieNlaTh OCO3HAHHBIA BHIOOp XMMHUHM Kak MPO(HUIBLHOTO MpeaMera

IIpU [IEpexo0/ie Ha YPOBEHb CPeIHEro o01iero oopa3oBaHus

Bnangenue CHUCTEMOM XWMHWYECKHUX 3HAHWH U YMCHHUC IIPUMCHATDH

CUCTCMY XUMHNYCCKUX 3H21HPII>1, KOTOpasd BKIIKOYACT:

2.1

BOXHEHIINE XUMHUYECKHE TIOHATHSA: XUMHUYECKHI JJIEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CJIOXKHOE BEILECTBO, OJHOPOAHAS U
HEOJHOPOJHAs] CMECh, OTHOCUTEJIbHBIE aTOMHasi W MOJEKYJIIpHas
MacChl, KOJHMYECTBO BEIECTBA, MOJb, MOJIIPHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHE, CONb (CPEemHss), XUMHUYECKas
peakius, peaklMu COCIUHEHUS, PEaKUWW Pa3JIOKEeHUs, PEaKINH
3aMEIICHUs, peaKkiui OOMeHa, TeIuIoBOW A(PQEKT peakiuu, dK30- U
SHAOTEPMHUYECKHE PEAKIMH, PAaCTBOpP, MaccoBas JOJS XUMHYECKOIO
3JIeMEHTa B COEAMHEHUH, MacCoBas JI0JIsl U MPOLEHTHAs! KOHIICHTPALUs

BCHICCTBA B paCTBOPEC, AAPO aTOMA, BHGKTPOHHBIﬁ cJIon aToMa, aTOMHasx




opOuTanb, paguyc aroma, BaJEHTHOCTb, CTENEHb OKUCIIEHMS,
XUMHUYECKasl CBS3b, JIEKTPOOTPULIATEILHOCTD, IIOJISIPHASL U HETIOJIIpHAs
KOBAJICHTHAsI ~ CBA3b, HWOHHAs  CBA3b, METAJUIMYECKas  CBS3b,
KpUCTaJUIMYeCKasi peleérka (aroMHas, MOHHAas, MeTaJuIndecKasi,
MOJIEKYJISIpHAs), MOH, KAaTHOH, AHHOH, AJIEKTPOJUT U HEIIEKTPOJIMT,
UIEKTPOJIUTHYECKAsT ~ JUCCOLMAIMSA, PpEAKIUd HMOHHOIOo OOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKLMM,  OKHUCIUTEIb U
BOCCTAaHOBMTENb, OKHCIEHHME M  BOCCTAHOBIICHHE, DIJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHUMbIE peaKluy,
CKOPOCTh XUMHUYECKOW peakumu, kataimsarop, IIJIK, xoppo3sus

MCTAJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATalONIME 3aKOHbI XMMHHU: 3aKOH COXpPAHEHHs MaccChl,
nepuonnyeckuii 3axkoH J[.M. MenneneeBa, 3aKOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABOraapo
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TCOPpUU XUMHU: ATOMHO-MOJICKYJISIpHAasA TCOpPHU-, TCOPUA

BHCKTpOHHTquCKOﬁ JUcCcomranmmn

Brnanenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOUAKOLLEH:

3.1

YMCHUC IMpaBUJIBHO HUCIIOJIB30BaTh HN3YYCHHBIC BCIIIECTBa u
Matepuaibl (B TOM 4YHCIE MHHEPaJIbHBIC YAOOpPEHHS, METaUlbl U
CIUIaBbl,  NPOAYKTHl  MEPepabOTKU  MPUPOJHBIX  HCTOYHHMKOB
YIJIEBOIOPOAOB (YIJIsA, IPUPOTHOTO Ta3a, HEPTH) B OBITY, CEIHCKOM
XO03sICTBE, Ha TPOM3BOICTBE M TIOHWMAHUE 3HAYECHHUS )KHPOB, OCIKOB,
yIJIEBOAOB JUIS OpraHu3Ma dYelOBEeKa, YMEHHE IPOTHO3HPOBATH
BJIMSIHUE BEIECTB M XMMUYECKHX TPOIIECCOB HA OPTaHU3M YeIOBEKa U

OKpY KaroIlyI0 IPUPOJHYIO CPETy

3.2

YMCHHUC HUHTCIPUPOBATH XMMUUCCKHUEC 3HAHUSA CO 3HAHUAMU APYTHUX

y4eOHBIX MPEAMETOB

33

HaJIM4Ke OmbITa paboThl ¢ Pa3IUYHBIMU MCTOUYHUKAMHM HH(pOpMaluu
0 XMMUHU (HayyHass W HAy4HO-TIOMYJISIpHAsl JINTEpATypa, CIOBAPH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHHC 00BEKTHUBHO OLICHUBATb I/IH(bOpMaLII/IIO O BCHIICCTBAX, HX
OpEeBpalICHUAX n MPAKTUICCKOM MMPUMCHCHUHA u YMCHUC

HCIOJb30BaTh €€ s peicHuA y‘le6HO-H03HaBaTeJ'II>HBIX 3aJa4

BJ'IaI[eHI/IC OCHOBaMH ITOHATHHHOTO armnapara M CHMBOJHUYECKOI'O

sA3bIKa XMMUU JUIsL COCTaBJICHUS (HOpMYJ HEOPraHWYECKHX BEILECTB,




YpaBHEHUH  XUMHUYECKUX  pEAKUHUM; OCHOBAMHU  XUMHYECKOH

HoMmeHkaarypsl (IUPAC u TpuBHanbHOI)

YMeHue oOBSACHATH CBSI3b MOJIOKEHUs 31eMeHTa B [lepuoaundeckoit
CHCTEME C YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX OJIIEMEHTOB (COCTaB H 3apsal sapa, oO0Ilee YHUCIo
3JIEKTPOHOB), pPACHPEEICHUEM DJJIEKTPOHOB IO SHEPreTHUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX MEpruoa0B, KaJIvsd U KaJIbIIUA

[IpencraBnenne 0  MEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XUMUYECKUX BJIEMEHTOB (paJnyC aTroMma, 3JeKTPOOTPHUIATENIbHOCTD),
MPOCTBIX W CJOXHBIX BEHIECTB OT TMOJOXEHHUS JJIEMEHTOB B
[lepuoanueckoit cucreme (B MajblX MEpUOJAX U TJIABHBIX

MOArpyNIax) 1 3J€KTPOHHOTO CTPOEHUS aTOMa

YMenue kinaccupuIiupoBaTh:

7.1

XHUMHUYCCKUC 3JICMCHTHI

7.2

HCOPraHNYCCKUC BCIICCTBA

7.3

XUMHYICCKHEC PCAaKIINH

YMeHHE OnpeneisaTh:

8.1

BAJICHTHOCTb U CTCIICHb OKHCJIICHHUA XUMHUYCCKUX 3BJICMCHTOB, 3apsjg

HOHa

8.2

BHJI XHMHMYECKOW CBA3M W THUI KPUCTAUIMYECKOW CTPYKTYphl B

COCOUHCHUAX

8.3

XapaKkTep CPCaAbl B BOAHBIX paCTBOPAax BCIICCTB (KI/ICJ'IOT, OCHOBaHI/II\/'I)

8.4

OKHUCIHUTCIIb U BOCCTaAaHOBHUTCIIb

YMeHue xapakTepu3oBath (U3NUECKUE U XUMUYECKHE CBOMCTRA!

9.1

IPOCTBIX BEMIECTB (KUCIOPOA, O030H, BOIOpOAa, rpadur, ammas,
KpeMHHH, a3oT, ¢ocdop, cepa, XJop, HATPUN, Kaaul, MarHuu,

KaJIbIIUH, aTFOMUHUM, JKEJI€30)

9.2

CJIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX pPacTBOpPoB (BOJA,
aMMHAK, XJOpPOBOJOPOJ, CEPOBOAOPOA, OKCHIbI MU THAPOKCH]IBI
metamoB [-ITA rpynn, amomunus, menu (II), nunka, xeneza (II u
I1T), oxcunpr yranepoaa (11 u IV), kpemuus (IV), azora u ¢pocdopa (111
u V), ceppt (IV m VI), cepuucras, cepnas, a3oTHcTas, a30THad,

(docdopHas, yroiapHas, KpeMHHUEBasE KUCIIOTA U MX COJIH)

9.3

IIPOTHO3UPOBAaTh U  XapaKTepH30BaThb CBOMCTBAa  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUA, NPUMCHCHHEC BCIUICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHUA XUMHWYCCKUX

npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE M HOHHBIC YPaBHEHUs pEaKIUil, B

10
TOM YHUCIIE:
10.1 peakiuii HFOoHHOro oOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (Tpymi) HEOPTaHMYECKUX BEIECTB
10.4 MOJTBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKy HUMHU
11 YMeHue BBIYUCIATH (IPOBOIUTH PACUETHI):
11 OTHOCUTENIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB,
' MacCCOBYIO JIOJIF0 XUMUUYECKOTO 3JIEMEHTA B COCTMHEHUH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MaccCy, 00bEM Ira3oB
114 10 YpaBHEHUSM XHMHUYCCKHX PEAKIHUH M HAXOJHUTh KOJUYIECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WM MPOYKTOB PEaKIIuU
12 Brnanenwue (3HaHUE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOTO TO3HaHWs  (HaOioneHue,
121 U3MEPEHHE, SKCIEPUMEHT, MOJICTUPOBAHKE) NTPU U3YUCHUU BEIIECTB U
' XUMHUYECKUX SBIICHUH; yMeHHe chopMynupoBaTh mpodlieMy U
MPEIIOKHUTH MYTU €€ PEIICHUS
122 O0e3omacHO pabOThHl ¢ XUMHUYECKMMU BEHIECTBAMH, XHUMHYECKOMN
' nocyAoi U 1abopaTOpHBIM 000pyAOBaHUEM
npaBUJIaMu 0€30MacCHOTO OOpAIEHHS C BEIIECTBAMH, HCTIOIb3yEeMbIMU
B TMIOBCEJIHEBHOW KU3HU, MPABIIAMH MTOBEJACHUS B LEAX COCPEIKECHUS
123 3I0pOBbSl U OKPY’KaIOLIEH NPUPOTHON cpeibl; MOHMMaHHE Bpena
' (omacHOCTH) BO3JEUCTBUS HA JKUBBIE OPraHU3MBI OIPEACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHUS M MPENOTBPALICHUS WX BPEIHOTO
BO3JICCTBHUS
3 Hannune mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS

CICOYIOIUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

HU3Y4YCHUC U OIIMCAaHUEC (1)I/ISI/I‘ICCKI/IX CBOICTB BCIICCTB, O3HAKOMJICHHEC

C (I)I/I3I/ILIGCKI/IMI/I )4 XUMHUYCCKUMU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOLIUE MPU3HAKH MPOTEKAHUS XUMHUUECKHUX PEeaKIUii

13.2

M3ydYeHHUe CrocoOO0B pa3elieHHus cMecen

13.3

IMOJIYYCHHUEC KHUCJIOpOoAa MW H3YYCHHUC Cro CBOﬁCTB; IMOJIY4YCHHUC
BOAOpPOJa U U3YUCHHUC €TO CBOﬁCTB; MOJIYUCHHUC YTJICKHUCJIOIO ra3a n

M3Yy4YEeHHE €ro CBOMCTB; MOTyYeHHEe aMMHUaKa U U3y4YeHHUe ero CBOUCTB

13.4

MPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHOW MacCOBOM JOJel

pacTBOPEHHOTO BELIECTBA

13.5

NIPUMEHEHNE WHAUKATOPOB (;makmyca, METUIOPaHXa 4
(dbenondTanenHa) s ONpENENICHUS XapaKTepa CpeIbl B PacTBOpax

KHCJIOT U HIeJIouei

13.6

HCCJIENOBAaHUE W  ONMCAHME CBOWCTB HEOPraHMYECKUX BEILECTB
Pa3IMYHBIX KIJIACCOB; M3YYEHHE B3aUMOICUCTBHS KHCIOT C METaJJIaMH,
OKCUJAMM  METAJUIOB,  pPacTBOPUMBIMU U HEPACTBOPUMBIMU
OCHOBAaHUSAMH, COJISIMHM; I[IOJYyYEHHUE HEPACTBOPUMBIX OCHOBAHMI;
BBITECHEHUE OJHOIO MeETajula JPYTMM M3  pacTBopa  COJIH;
HCCleIoBaHNEe aM(pOTEPHBIX CBOWMCTB THUAPOKCUIOB AOMUHUS U

LIUHKA

13.7

pelieHne YKCIIEPUMEHTANIbHBIX 3a7a4 Mo TeMaMm: «OCHOBHBIEC KJIacChl
HEOPraHUYeCKUX COE€IUHEHHI; «DNEKTPOIUTUYECKAS
oucconuanusy; «BaxkHelmme HeEMETAUIBI H KX COECIUHEHUSY;

«Baxneinyue MeTajIbl U UX COCTUHEHUS

13.8

XUMHUYECKHE  OKCIICPUMEHTBI,  WIUIIOCTPUPYIOIIUE  MPHU3HAKH
MPOTEKaHHs PeaKIii HOHHOTO OOMEHA;, KaueCTBEHHBIC PEaKIMH Ha
HPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOPUA-, OpPOMHII-,
womun-, cymbdar-, docdar-, kapOOHAT-, CHIHKAT-aHUOHBI,
THIPOKCH/I-UOHBI, KATHOHBI aMMOHUS, MarHUs, KaJIbIHs, ATIOMUHHS,

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

14

YmMmenue:

14.1

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

3aKOHOMEPHOCTH

14.2

YCTaHABIIMBAThH CBSI3U MEXK]y pPeaTbHO HAOIIOIaeMbIMU XUMHUYECKUMU
SBJICHUSIMU U MPOILIECCAMU, MPOUCXOAUIMMHI B MaKpO- U MUKPOMHDE,

OOBICHATH MMPUYIHNHBL MHOFOO6pa3I/I}I BCIICCTB




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

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

HepBOHaanLHBIe XUMHNYCCKHUEC ITIOHATHUA

1.1

UucTteie BemecTBa u cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMBI H MOJICKYJIBI. Xumuueckue djieMeHTB.. CHMBOJBI  XUMHYECKHX

3JICMCHTOB. HpOCTI)Ie H CJIOKHBIC BCIICCTBA.

1.3

XumMuueckas Q)opMyna. BanenTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTEeNEeHD

OKHCJICHUA

1.4

3aK0OH TIOCTOSHCTBA COCTaBa BCHIICCTB. OtHocuTenpbHAasd aTOMHAs Macca.
OTHOCHUTENbHAS MOJICKYJIApHAasA Macca. MaccoBas J0JI1 XUMHYCCKOT'O 3JICMCHTA

B COCAMHCHUN

1.5

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

Bzanmocss3n KOJIMYECTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX €AWMHUI] BEIIECTBA

1.6

dusnyecknue W XUMHYECKHE SBJICHUS. XHMHYECKas peaKkuusa Hu eé IIPHU3HAKHU.

3aKOH COXpaHEHMsI MAcChl BEILIECTB. XMMHUECKUE YPAaBHEHUS

Ilepnonnueckuit 3akoH u llepuoguyeckas cucreMa XUMUYECKHUX 3JIEMEHTOB

J.N. MenneneeBa. CtpoeHre aTOMOB

2.1

[Tepuonuueckuii 3akoH. Ilepuoguyeckas cucremMa XUMHUYECKUX 3eMeHToB J[. 1.
Menpneneesa. Ilepuoast u rpymnmnsl. OU3MYECKUN CMBICI IOPSAAKOBOIO HOMEpA,

HOMEPOB NMEPHUOJA U TPYMNIIBI IIEMEHTA

2.2

Crpoenne atromoB. CocTtaB aToMHBIX snep. M3orombl. Dnexktponbl. CTpoeHue
ANEKTPOHHBIX 000JOYeK aToMOB TMepBhIX 20 XUMHYECKUX DIEMEHTOB

[Tepnonnueckoii cucremst J1.11. Menneneena

23

3aKOHOMepHOCTI/I B M3MCHCHHHU CBOMCTB XMMHYECKHUX DJICMCHTOB NCPBBIX Tpex
NnepuoaoB, KaJikud, KaJlbIUA (pa):uzlyca aTOMOB, 3JICKTPOOTPULATCIIBHOCTH,
MECTAIUIMYECCKUX W  HEMETATNIMYCCKUX CBOI7ICTB) n HX COGI[HHGHI/IP'I B
COOTBCTCTBHMHN C IIOJIOKCHHECM DOJIICMCHTOB B HepHOﬂHHGCKOﬁ CUCTEMEC U

CTPOCHUEM HUX aTOMOB

Crtpoenue BemiecTBa

3.1

Xumuueckasi cBs3b. KoBaseHTHas (TOJsipHAasi MW HEMOJIApHAsi)  CBSI3b.

BHGKTpOOTpI/IHaTeJIBHOCTB XUMHNYCCKHUX QJICMCHTOB. Honnas CBA3b.




MeTtamnmuueckas CBI3b

3.2

Tunel KpucTalIMuecKuX pemeérok (aroMHas, WOHHAs, MeTaJuIndecKas),
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH M BHJIA

XUMHUYECKOH CBSI3U

Baxwueiimme mnpeacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeramnmbl U ux

coequHEHM. MeTaibl U UX COSIMHECHUS

4.1

Knaccudukanuss M HOMEHKIATypa HEOPraHMYECKHX COCIMHEHHUH: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHCIIOTHBIE, am(oTepHbIEe) u
HecosieoOpa3yronue; OCHOBaHMH (LIETOYM W HEPACTBOPUMBIE OCHOBAHMS);
KHCJIOT  (KHCIOPOACOAEp)KAIne M OECKUCIOPOJHbIE, OJHOOCHOBHBIE |

MHOT'OOCHOBHBIE); COJIEH (CPETHUX M KHUCIIBIX)

4.2

duznyeckue MW XUMHYECKHE CBOMCTBaA MMPOCTBIX  BCIICCTB-HCMCTAJJIOB:

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

4.3

dusnyueckue U XUMHUYECKHE CBOMCTBA MMPOCThIX BCUICCTB-MCTAJIJIOB: JIMTHUA,
HaTpu:A, Kajlusd, Marovusgd W KaJibLHs, aJIFOMHUHHA, KCEJIC3A4. BHGKT}’)OXI/IMI/I‘ICCKI/Iﬁ

psAI HAIPSKEHUN METAJLIOB

4.4

dusznueckrue U XMMHYSCKHE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HCMCTAJJIOB!

XJIOPOBOJIOPO/Ia, CEPOBOAOPO/Ia, AMMHAKA

4.5

dusznueckue M XMMHYECKHE CBOMCTBA OKCHIOB HemeTawioB: cepwl (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yraepona(ll, 1V), kpemuus(IV). [Tlonyuenue

OKCHUJ0B HEMETAJIJIOB

4.6

XuMudeckne cBorcTBa OKCHAOB: MmetaiwioB [A—IIIA rpymm, muaka, meau(Ill) u

xene3a(ll, III). [Tonyyenne okCUAOB METAILIIOB

4.7

XUMUYECKUE CBOMCTBA OCHOBAaHM M aM(OTEPHBIX THIPOKCHUIOB (Ha MpUMEpe
THUIPOKCUIOB  AJIOMUHHS, Kene3a, IuHKa). [lomyuenue ocHoBaHuMl U

aM(OTEPHBIX THAPOKCUIIOB

4.8

OOue XMMUYEeCKHe CBOMCTBA KHCJOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHHUCTOM, CEepHOM, a30THOM, (ocPOpHOH, KpPEeMHHEBOU, yrojbHOH. OcoObie
XMMHUYECKHE CBONCTBA KOHIIGHTPUPOBAHHOW CEPHOM M a30THOW KHUCIOT.

[Tonyuenue xucior

4.9

OO6mue xuMuYeckue cBoicTBa cpeHux coseil. [lomyuenue comeit

4.10

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

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

4.11

HOqueHI/Ie aMMHUaKa, cepH0171 U a30THOH KHCIIOT B IMPOMBIIIJICHHOCTH. O6H_II/IC




CII0COOBI IMOJIy4YCHHA MCTAJIJIOB

4.12

I'emeTnyeckas CBA3b MECXKIY Ki1acCaMU HEOPraHNYCCKUX COCI[I/IHCHI/Iﬁ

XuMmudeckue PeaKInu

5.1

Knaccudukaiiuss XaMHUUECKUX PEaKlUi 10 pa3IMYHbIM MPU3HAKAM: [0 YHCIY U
COCTaBy Y4YaCTBYIONIMX B PEAKIMU BEMIECTB, IO TEIUIOBOMY 3(deKTy, 1o

HM3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUUECKIX YJIEMEHTOB

5.2

TennoBoii a3 hekT XUMUYECKON peakIi, TEPMOXUMUYECKHE YpaBHEHH. JK30-

U SHAOTEPMUYECKHE peaklny. TepMOXUMUUECKUE YPABHEHUS

53

OKHCIIUTEIHFHOBOCCTAHOBUTEIBHEIE pCaKkmum. OKHCINTEIN U BOCCTAaHOBUTEIH.
[Ipomecchl  OKHCIIEHMs] W BOCCTAHOBIICHHSA.  OJJEKTPOHHBIM  OanaHc

OKHCIUTEIILHOBOCCTAHOBUTEIHHOM pcakuuu

54

Teopus smekTpoauTHUYECKON qucconuani. KatnoHsl, aHHOHBL. DJIEKTPOJIUTHI U

HEBJICKTPOJINTEI. CunbHbIE U cla0bIe SJICKTPOJINUTEL. CreneHb JUccoanuu

5.5

Peakiun woHHOTO OOMEHA. YCJIOBHS NMPOTEKAHWS PEAKIM HMOHHOTO OOMEHa,

IIOJIHBIC U COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

XHMHMS U OKpYyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKHM3HM 4YeIOBeKa. be3omacHoe
UCIOJb30BAHUE BELIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBaﬁ nmomMouib MnMpu XUMHUYICCKUX 0XKOrax U OTPaBJICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpY’Kallled cpeapl  (KUCIOTHBIE  JTOXKH,
3arpsi3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro MpeAoTBpalleHUs
[Ipenenbuas pomyctumas koHueHtpauus BemectB (IIJIK). Ponp xumum B
pEelIeHUU DKOJOTHYECKUX TpoOieM. YCHIeHHe MapHUKOBOro d3¢dekTa,

paspymieHue 030HOBOI'O CJIOA

6.3

[Ipumenenue cepsol, a3ota, pocdopa, yriepoaa, KpeMHUS U MX COCIUHEHHH B
OBITYy, MEIWIIMHE, MPOMBIIIJICHHOCTH U CEILCKOM Xo3sicTBe. [IpumeneHue
META/UIOB M CIUIAaBOB (CTajb, YYTyH, IIOPATIOMHHHI, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH MX coequHeHMA. [IoHATHEe 0 KOPPO3UU METAIIOB, OCHOBHBIC

CHOCOOBI 3aIIUTHI UX OT KOPPO3UHU

6.4

[TpuponHble HCTOYHMKHU YTJIEBOJOPOAOB (yrojib, MPHUPOAHBIN Ta3, HEPTh),

MPOIYKTHI UX MepepadoTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHayanbHBIC TOHSATHA OO0 OpPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHSX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIIEH, 3TaHOJI, TJIMLEPUH, YKCYCHAasl KUCIIOTa).

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




POJIA B ) KU3HU YCIIOBCKA

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




MATEPHAJBHO-TEXHUYECKOE OBECHEYEHUE
OBPA3OBATEJILHOTI'O
MPOLIECCA

YYEBHOE OBOPY/IOBAHUE

HoyTt0Oyk. MynbTUMEIUIHBII TPOEKTOP.

Knacchas nocka ¢ HabopoM MpUCIIOCOOIeHNHN 711 KPEIUIeHUs TabJInL, M1aKaToB U
KapTHUHOK.

DKpaH.

Y4eOHO-TIpaKkTHIEeCKOe U Y4eOHO-TabopaTopHOe 000pyT0BaHHE.

HaGop kosnexiuii pa3indyHbIX XUMUYECKUX COCTUHEHUH.

Habop xuMndeckux peakTUBOB, Ja0OPATOPHBIE JIOTKH.

TemaTnueckue TabIUIBI IO XUMUH.

Xumuyeckas mocyjaa.

OBOPYJIOBAHMUE JUIsI NPOBEAEHUS JIABOPATOPHBIX,
MMPAKTHYECKHUX PABOT, IEMOHCTPAIIAN

JIaGopaTopHBIii ITaTHB, TPUOOP IS COOUPAHUS TA30B.

udposas madopatopusi. JJaTIuKy I OTIPEICIICHUS TEMIIEPATYPHI,
3JIEKTPOINIPOBOTHOCTH, MyTHOCTH, pH pacTBOpOB.

[IporpammHuoe obGecrieuenue Releon Lite.
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