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HOACHUTEJBHAA 3AIIMCKA

PabGouast mporpamma mo y4yeOHOMY mpenMery «XuMmus» pazpaboTaHa B
COOTBETCTBHH C:

— ®enepanbubiM 3akoHOM 0T 29.12.2012 Ne 273-®3 «OO6 o06pa3oBaHuu B
Poccuiickoii @eaepaunn» (B AEHCTBYIOMIEH pEeJaKIIHH );

— npuka3zom Munnpocsemenus Poccuu ot 31.05.2021 Ne 287 (®I'OC O0O0);

— (enepanpHON 00pa3oBaTEIBLHOM TIpOrpaMmoi (mprka3 MUHIPOCBEIICHUS
Poccun ot 18.05.2023 No 370, B jelcTByroIeHd peaakiuu), BKIOYas
benepanpHyI0 pabouyro IporpaMmy o yueOHOMY IIpeaMeTy « XUMUs;
— TI0JIOXKEHHEM O paboueil mporpamme 00pa3oBaTeIbHON OpraHU3allUH.

[IporpaMMa 1O XUMHUM Ha YpPOBHE OCHOBHOIO 00IEro o0pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 0OIIET0 00pa30oBaHuUsl, IPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QeAepaqbHON padoyeil mnporpaMmbl
BOCITUTAHUS U C YYETOM KOHUEIIUHU MPENoAaBaHusl y4eOHOTo npeameTa « XuMus»
B 00pa3oBarteNbHbIX opranuzanusix Poccuiickoit denepanuu.

HporpaMMa 110 XHMMHH pa3pa60TaHa C OCJIbIO OKa3aHHiA MCTOHHHGCKOﬁ
IIOMOIIHU YUYHUTCIIO B CO3JaHNHU pa60qeﬁ IIporpaMMmaI 110 y‘-IC6HOMy npcamMceTy.

[IporpamMa 10 XWMHU JaeT MPEJCTABICHUE O IEJAX, OOIICH CTpaTerHH
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMHU Yy4eOHOTO
peaMeTa, YCTaHaBIIUBACT o0s3aTeNbHOE MPEAMETHOE coJlepKaHue,
peaycMaTpuBaeT paclpeesieHue €ro Mo KiaccaM U CTPYKTYPHUPOBAHHE TIO
paszzenaM M TeMaM MPOrpaMMbl MO XUMHH, OMPEIETSeT KOJIWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIPHOCTh ~ M3YYEHUS XHUMHHU C YYETOM MEXKMNPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Tporiecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuMXxcs, OMNpPEAeNsSeT BO3MOXXHOCTU TMpeaMera s
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMU
porpamMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMUM K
pe3yibpTaTaM 00ydYeHUST XUMUU Ha YPOBHE IIEJICH N3YUYEHUS MPEaMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JEATEIbHOCTH OOyYarouerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHWE XUMHUHU CIY>KAT OCHOBOM Juisi (OPMHPOBAHUS MHUPOBO33PEHUS
oOy4aronierocsi, €ro MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poib urparot GopMUpPYyEMbIE XUMHEW MTPEACTaBICHUS O B3aWMOIPEBPAIICHUIX
SHEPrUM U 00 DBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 9KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXXHOCTEH JUIsl  CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYpPHI INYHOCTH, €€ 0011el U (QyHKIIMOHATLHON TPAMOTHOCTH;



BHOCHUT BKJaJa B (pOpMHpPOBAHME MBILIUICHUS U TBOPUYECKUX CIIOCOOHOCTEU
oOyyaroluxcs,  HaBBIKOB MX CaMOCTOSITENIbBHOM  y4eOHOH J1eATeIbHOCTH,
DKCIEPUMEHTAIbHBIX M HCCIIEOBATEIbCKUX  YMEHUH, HEOOXOAMMBIX  Kak
B IIOBCE/IHEBHOM JKM3HHU, TaK U B IPOPECCUOHATIBHON AESITEIbHOCTH;

3HAaKOMUT CO CHENU(UKON HAYYHOTO MBIIIJICHHS, 3aKIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IJIsi1a HA €UHCTBO NMPUPOABI U YEIIOBEKA, SABJIIETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O00YYaIOIINXCS;

CHOCOOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOINCHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K IPUPOJIC, K YSIIOBEKY, BHOCHT CBOW BKJIQJI B SKOJIOTHYCCKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHble HampaBiieHUs B OOYyYEHUU XUMHUU OOECIEYMBAIOTCS CHEIU(DUKOM
collepKaHusi  y4eOHOTO  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormuecKu
aJanTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHUU Ha OMPEJICTICHHOM JTare ee
pa3BUTHUSL.

Kpr XUMHH Ha YPOBHC OCHOBHOI'O O6III€F0 O6paBOBaHI/IH OPUCHTHUPOBAH Ha
OCBOCHHC O6y‘-IaI-OIHI/IMI/IC5I CUCTCMBI IICPBOHAYAJIBHBIX MOHSATHH XHUMHNHU, OCHOB
HCOpI QHUYECKOM XUMHUM H HCKOTOPBIX OTACJIBHBIX 3HAYUMBIX MOHSITHHI
opr AHUYCCKON XMMHUHM.

CrpykTypa coliepaHusl IPOrpaMMbl IO XUMUKU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 TMOAxoAa K €€ u3ydeHuro. Coaep:kaHue CKIIAIbIBACTCS U3 CHUCTEMBbI
MOHSATHUH 0 XUMHUYECKOM DJICMEHTE M BEILIECTBE U CUCTEMBI IIOHSITHN O XUMHYECKOMN
peakiuu. OO0e OTH CHCTEMBl CTPYKTYPHO OpPraHM30BaHbBI II0 TPUHIIMITY
MOCJIEAOBATEIBHOTO PA3BUTHUSL 3HAHUM HA OCHOBE TEOPETUYECKUX IPEIACTABICHUN
Pa3HOTO YPOBHS:

ATOMHO-MOJICKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,
[Tepnoanueckoro 3akoHa JI.11. MeHieneeBa kKak OCHOBHOI'O 3aKOHA XMMUU;
YYEHUS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

MPEJCTaBICHUMN 00 AJEKTPOTUTHYECKON TUCCOLMAIIMY BEIIECTB B PACTBOpaXx.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE HOMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS TOCIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYTOMY, BBITIOJIHSASI QYHKIIUN OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHUS U BO3MOKHOCTEN NMPAKTUYECKOTO ITPUMEHEHUS U TIOJIYUYECHUS N3YYaEeMbIX
BEILIECTB.

OcBoeHne mporpaMMbl 1O XHUMHH CIOCOOCTBYET (DOPMHUPOBAHUIO
MPEJICTABJICHNUS] O XUMHUUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXalolmuid MUpy,
«bnomorus. 5—7 xknacce» n «PHU3nKa. 7 Kaace.

[Ipy w3yyeHMH XUMHHM TPOUCXOAUT (HOPMHPOBAHHE 3HAHUNW OCHOB
XUMHYECKON HAayKd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JIESITEIbHOCTH 4YEJIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbl XHUMHUECKHUX
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3HAHWN — BaXXKHEUINX (DaKTOB, MOHSTHH, 3aKOHOB U TEOPETUUYECKHUX IMOJIOKEHUH,
JOCTYIHBIX O00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
MPUOOIICHUU K HAYYHBIM METO1aM

MO3HAHUS TPU M3YYCHUU BEHIECTB M XUMHUYECKUX peakluuii, B
bopMHpOBaHUN W PA3BUTUU TO3HABATEIBHBIX YMCHHM W WX NPUMCHCHUH B
y4eOHO-TI0O3HABATEIbHON M y4eOHO-UCCIIEI0BATENBCKON NEATENbHOCTH, OCBOEHUN
IpaBuJ 6€30MMaCHOTO OOPAIECHHS C BEIIECTBAMH B IIOBCEIHEBHON KU3HU.

[Ipu u3yyeHnn XUMHUU Ha YPOBHE OCHOBHOT'O OOIIETO0 00pa30BaHUs Ba)KHOE
3HaYEHHE NPUOOPENN TaKue IeH, KaK:

dbopmupoBaHue MHTEJUIEKTYaJIbHO pa3BUTOM JUYHOCTH,
TrOTOBOM K CaMOOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHSITHIO
penieHuni, ciocoOHON aanTUPOBATHCS K OBICTPO MEHSIIOUTUMCS YCIOBUSAM >KU3HU;

HallpaBJIE€HHOCTb  OOy4Y€HHMs  Ha  CUCTEMAaTUYECKOE  MPUOOIICHHE
oOyyaromuxcss K CaMOCTOSTEIbHOM IO3HABAaTEIbHOM JESATENIbHOCTH, HAayYHbBIM
MeToJlaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMI0 M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

o0ecreueHre ycioBUi, CIOCOOCTBYIOUIUX MPUOOPETEHUI0 00YYarOIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOMO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

dbopmupoBanue oOmel (QYHKIUOHATBLHOM UM €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
OKpPYXAaIOLEr0o MHUpA, MCHOJIb3Ysd 3HAHUS W ONBIT, MOJYYEHHbIE NMPU U3YUEHUH
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEIHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

(GopmupoBaHue |y  oOyyarolmuxcs TyMAaHUCTUYECKUX  OTHOILUEHUH,
NOHUMAaHUsl LEHHOCTU XUMHUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUST B OBITY M TPYIOBOM JESITEIIBHOCTH B IEJSIX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIBI;

pa3BUTHE MOTHBALlMM K OOYUYEHHUIO, CIHOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(uUiIs U HANpaBlIE€HHOCTU JajbHEHIIero
oOy4eHus.

OO011ee yncio 4acoB, peKOMEHA0BAHHBIX Ul U3yYeHUs] XUMUHU, — 136 Jacos:
B 8 kijacce — 68 wacoB (2 yaca B Henento), B 9 kimacce — 68 dacoB (2 4daca B
HEJIEITI0).



COILEPKAHUE OBYUEHUASA

BGHIGCTBO N XUMHUYICCKAA PCAKIIUA

Ilepnonmueckuit 3axoH. llepuoanueckas cucTeMa XMMHYECKUX JJIEMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUH CBOMCTB
XUMUYECKUX DJJIEMEHTOB IE€PBBIX TPEX I[EPUOJAOB, Kalldsd, KaJIbLMs M HX
COCIMHEHNUN B COOTBETCTBMM C IIOJIOKEHUEM JJIEMEHTOB B llepmomnueckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemniecTBa: BUJbI XMMUYECKOW CBSI3U. THUIBI KPUCTATUIMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PEUICTKUA U
BHJIa XUMHUYECKOU CBS3H.

KJ’IaCCI/I(l)I/IKaI_II/IH N HOMCHKJIATypa HCOPIraHNMYCCKHUX BCIICCTB. XUMHYECKHE
CBOMCTBA BCIICCTB, OTHOCAINMUXCA K PA3JIMYHBIM KJIaCCaM HCOPIaHHNYCCKHUX
COG,Z[HHCHHﬁ, T'CHCTHYCCKAA CBA3b HCOPTaHNYICCKHUX BCHICCTB.

Knaccudukanus XUMHYECKHX  pEaKIUMiA 1O pPa3jIUdHbIM MpU3HAKAM
(M0 YKCITy ¥ COCTaBYy YYaCTBYIOIIUX B PEAKIIMH BEUIECTB, M0 TEIIIOBOMY 3P deKTy,
M0 W3MEHEHUIO CTENEHEH OKHCIICHUS XUMHYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH,
M0  Y4YacTHIO  KaTajau3aropa). DOK304  JHAOTEPMHYECKHE  PEaKIIHH,
TEPMOXUMHUYECKUE YPABHEHHUS.

[lonsiTue 0 ckopocTH XuMHuUeckol peakuuu. [loHsATHe 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHsITHE O TOMOreHHbBIX U TreTepOreHHBIX
peakuusx. [lonstre o karamuse. [loHsTHE 0 XMMHUUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HAa CKOPOCTh XMMHYECKONW PEaKIUU U IOJOKEHUE XUMHUYECKOIO
pPaBHOBECHS.

OKHCIUTEILHO-BOCCTAHOBUTCIIHHBIC peaKIum, AIIEKTPOHHBIT
OalaHC OKHMCIWTEIHLHO-BOCCTAHOBUTEILHON peakiuu. CocTaBicHUE ypaBHCHHUI
OKHCJTUTEIIbHOBOCCTAHOBUTEIBHBIX ~ PEaKIMA C  HWCIOJIB30BAaHUEM  METOja
AIIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJIUTUYECKOMN JIACCOLIMALINH. DJIEKTPOIUTHI u
HEeANeKTpoauThl. KaTuonbl, aHuWOHBL. MexaHuW3M AMCCOLMALMM BEIIECTB C
pa3IMYHBIMM BUAAMU XUMHYECcKo cBsizu. CteneHb auccouuanuu. CUiIbHbBIE U
ci1a0bIe SJIEKTPOIUTHI.

Peaxiuu nonHoro ooMena. Y ciioBus MpOTEKaHUs peaKIuii TOHHOTO 0OMEHa,
MOJHBbIE W COKpAIllCHHbIE HMOHHBIE YypaBHEHUs peaknuil. CBoOWCTBAa KHCIOT,
OCHOBAHUM U COJICH B CBETE MPEJACTABICHUM 00 JIEKTPOIUTHYECKON TUCCOIMAITUH.
KauectBeHnnbie peakuun Ha HOHBI. [loHSITHE O THApOIM3E coNed. XUMUUYECKUN
AKCIICPHUMEHT:

O3HAKOMJICHUE C MOJAEISMH KPUCTAJUIMYECKUX PELIETOK HEOPTaHUYECKUX
BCII[ECTB — METAIOB W HeMeTaUioB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xsmopunaa

HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEeakiuu OT
BO3JICUCTBHSI  Pa3MYHBIX  (PAKTOPOB, HCCIICAOBAHUE  DJIEKTPOIPOBOIHOCTH
pacTBOPOB BEWIECTB, IMpOLECCAa TUCCOLMALMU KHCIOT, MIEJIOYEeH U COJIeH



(BO3MOXXKHO  HCIIOJIb30BAaHUE  BHUJEOMATEPHANIOB),  MPOBEAEHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKM  TNPOTEKAHWS  peakludid  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oO0pa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakiMi pasyIoKeHHs, COCTMHEHNs), pACTIO3HABAHUE HEOPTraHUYECKHUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 33/1ay. HemeTamisl 1 uxX coeIMHEeHUs

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XHUMHUYECKHME CBOWMCTBA Ha MpUMeEpe XJopa
(B3aUMOJEHCTBHE C METalJlaM{, HEMeTaUlaMy, IIeJIo4aMH). XJIOPOBOJOPO/I.
ConsiHast KuCIOTa, XUMUYECKHE CBOMCTBA, MOJydeHHE, NMpuMmeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpraHM3M 4YesjoBeKa. BakHellune XJIopuabl U HX
Hax0XJICHUE B MPUPOJIC.

O6mas xapakrepuctuka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKHCIICHUSI.

Crtpoenue u puznyecKre CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOAA U CEPHI.
AnnoTponHble MOAU(PUKALIMK KUCIOPOAA U cepbl. XUMHUUYECKUE CBOICTBA CEPBHI.
CepoBosi0po/1, cTpoeHHE, (PU3NYECKUE U XUMUYECKHe CBOMCTBA. OKCHUIBI CEpPhI KaK
NPEACTaBUTENIN KHCIOTHBIX OKcuAoB. CepHasg KucloTa, (QU3NYECKHe U
XUMHUYECKHE CBOWcTBa (00IIME Kak MpeAcTaBUTeNsl Kjacca KUCIOT U
cneuuduueckne). XUMHUYECKHUE PEaKIMM, JIekKallue B OCHOBE MPOMBILIUIEHHOTO
crocoba momyudeHuss cepHoil kuciotThl. [Ipumenenue. Conu cepHOMl KHUCIOTHI,
KayecTBEHHasl peakius Ha cyibdar-uoH. HaxoxaeHnue cepbl U ee COeIUHEHHI B
npupoae. XHMHUYECKOE 3arpsi3HEHHUE OKPYXKAIOLIEH Cpellbl COSAMHEHUSIMU CEPBI
(KUCTIOTHBIE JIOKIIM, 3arps3HEHHE BO3JyXa MW BOJOEMOB), CIOCOOBI €ro
peI0TBPAICHUS.

OOmasi xapakTepucThka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIEC CTEIIEHN OKUCIICHUS.

A3oT, pacnpocTpaHeHue B Mpupoje, HrU3n4eckue 1 XMMUYECKHUe CBOWCTBA.
KpyroBopot a3ota B mpupojie. AMMHaK, ero GU3NIecKue 1 XUMUIECKHUE CBOMCTBA,
MOJIy4eHHE U  TpUMEHEHHE. Comu  aMMoHwUS, uxX  (QU3NYECKUE U
XUMHYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiusi Ha MOHBI aMMOHUSI.
A3OTHast KUCIIOTa, €e ModydeHue, Gu3nYecKue U XUMHUYECKHe CBOMcTBa (oOriue
KaK MPEJCTABUTENS Kilacca KUCIOT U crienuduueckue). Mcnonp3oBaHue HUTPATOB
W COoJiel aMMOHHS B KadyeCTBE MHUHEPAIbHBIX yHoOpeHuid. XuMU4eckoe
3arpsi3HEHUE OKPYXKAIoIIEeH Cpelbl COENMHEHUSIMHU a30Ta (KUCIOTHBIE JI0XK[IH,
3arpsi3HEHUE BO3/1yXa, TOYBBI U BOJIOEMOB).

®docdop, amnorponHbie Momudukanuu  docdopa, uzMUecKue U
xumudeckue cBoricta. Okcua pochopa (V) u hochopnas kucnora, pusndeckue u
XUMUYECKUC

CBOICTBa, noydyeHue. Mcnonb3oBanue pocharoB B kauecTBE MUHEPATBHBIX
yA00pEHU.



Obmas xapaktepuctuka 31eMeHTOB [VA-rpynnbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTepPHbIE CTETICHN OKUCIICHUSI.

VYrnepon, amioTpomHble MOAU(PHUKAIMU, PaCcHpOCTpaHEHHE B MPHUPOIE,
bu3ndeckue W XUMHYECKHE cBoWcTBa. ApacopoOmus. KpyroBopor yriepona B
npupozae. Okcuasl yriiepoaa, ux GU3NYeCKue U XUMHYECKHE CBOMCTBA, JICHCTBUE
Ha JKUBBIC OPTaHW3MBI, TIOJIYYCHHE W NMPUMEHEHHE. JKOJOTUIECKUE TPOOIIEMBI,
CBsi3aHHbIe ¢ oOkcugoMm yriuepona (IV), rumoresa r1o6ampHOTO MOTEIICHHS
KIIUMaTa, MapHUKOBBIA d((eKT. YTrompHas KUCIOTa U €€ COJH, UX (QU3HUYECKUE U
XAMHUYECKHAE CBOMCTBa, MOJyYCHHE W TpHMEHEHHe. KauecTBeHHass peakuus Ha
kapOoHaT-woHBL.  Mcmonb3oBaHue ~ KapOOHAaTOB B OBITY,  MEIUIIMHE,
MIPOMBINIJICHHOCTH M CETHCKOM XO3SHCTBE.

[lepBoHavyayibHBIE TOHATHA OO0 OpraHWYECKWX BEIMIECTBaX Kak o
COCIMHEHMSIX yriepoAa (MeTaH, JTaH, JTWJICH, AalleTUJICH, STaHOJ, TIHUICPHH,
yKCyCHasi KucioTa). [IpupoaHble HCTOYHUKHU YTIIEBOJOPOAOB (YIrojb, IPUPOIHBIN
ra3, He(Th), MNPOAYKTHl HX TepepaboTku (OEH3UH), UX POJIb B OBITY W
MIPOMBIIIIEHHOCTH.

[TonsiTHie 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKHpaX, OenKax, yrieBojaax
— W HUX POJM B KU3HM 4YeloBeKa. MarepualbHOE €JUHCTBO OPraHUYECKUX H
HEOPTaHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHME CBOMCTBA, IOJIyYEHUE U
npuMenenue. CoenuHeHuss KpeMHHsi B mpupojne. OOuue mnpeacTaBlieHus 00
okcuzae kpemuus (IV) u xpemuueBor kucinore. CHIMKaThl, UX MCHOJb30BaHUE B
ObITy, MEIWLHMHE, MPOMBIIUIEHHOCTH. BaxHeilne CTpOouTelbHbIE MaTepHallbl:
KepaMHuKa, CTEKJIO, IIEeMEHT, OeToH, xene300eToH. [Ipobiembl Oe30macHOro
WCIIOJIb30BAHUS CTPOUTEIBHBIX MaTEPUAJIOB B IOBCEHEBHOM KU3HU. XUMHUYECKUI
HKCIIEPUMEHT:

M3yueHHe 00pa3lloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOM KUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHMs, OMBITHI, OTpaxkaromue (PU3MYECKUE U XUMHUUYECKHE CBOMCTBA
raJloreHOB M WX COEJUWHEHMM (BO3MOXKHO MCIOJIb30BAaHHE BHJIEOMATEPUAIIOB),
O3HaKOMJIECHHE ¢ oOpa3laMud XJOpUAOB (TAJOTEHUIOB), O3HAKOMJICHHE C
oOpa3maMd  ceppl MU €€  COeAUHEHUSIMHU  (BO3MOXXHO  HCIIOJIb30BaHUE
BHUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIJIMBaHUS caxapa Mo JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha CyabdaT-
WOH W HAOJIOJeHWE TpH3HAKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa W HUX COCAUHECHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOTyUYeHHUE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB aMMHaKa, MPOBEICHUE
KAueCTBEHHBIX PeaKlMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue NpU3HAKOB
UX MPOTEKAHUS, B3aUMOICHCTBIE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEJIBIO
(BO3MOKHO UCIIOJIb30BAaHUE  BHJIEOMATEPHAIOB), U3yYeHue  Mojelnen
KPUCTAJUTMYECKHUX



pemeTok anmasa, rpadura, (QyJuiepeHa, O3HAKOMIIGHHE C IPOIECCOM
aJicopOIIMU PACTBOPECHHBIX BEIIESCTB AKTHBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
NPOTUBOTA3a, TOJy4YeHHe, COOMpaHWe, paclo3HABaHWE W W3YYCHHE CBOWCTB
YIIICKUCIIOTO Ta3a, MPOBEACHNE KaueCTBEHHBIX PeaKIMii Ha KapOOHAT M CHJIMKAT-
WOHBl W W3yYCHHE TPU3HAKOB WX MPOTEKAHHWs, O3HAKOMIICHHE C MPOAYKIIHEH
CHJINKATHON TPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTANBHBIX 3a/lad 10 TeMe
«BaxHel1e HeMeTalTbl U UX COSAMHEHUSD. MEeTalTbl U UX COCTUHEHUS

OO011as xapaKTepUCTHKa XUMUUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU
ux mnosioxkenus B Ilepuoamyeckon cucreme Xumuyeckux 3nemeHtoB J[.U.
MenzeneeBa u ctpoeHuss atToMoB. CTpoeHHE MeTauloB. Meraudeckas CBsi3b U
METaJUIMYecKass  KpUCTAJUIMYECKass  pelIeTKa.  JJIEKTPOXMMHUYECKHH  psAX
HanpsDKeHUN MeTayuioB. OU3nYecKue U XMMUYECKHE CBOMCTBA MeTajuioB. O01ue
crocoObl MosiydeHuss MeTayioB. lloHATHE O KOPpO3MM METaIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilemounble MeTauIbl: TOJI0)KEHUE B [lepruoanyeckon cUCTeMe XMMHUYECKUX
sanemeHTtoB J[.MA. MeHneneeBa, CTpO€HHE WX aTOMOB, HAXOXKICHUE B IMPUPOJE.
dusznyeckue ¥ XMMUYECKHEe CBOMCTBA (Ha mpuMepe HaTtpus U Kanus). OKCUIbl U
TUJIPOKCUZIBI HaTpusi W Kainus. [IpuMeHeHue MIETOYHBIX METAUIOB U X
COCJIMHECHMH.

[[lenoyHo3eMeNbHbIE METAJUIBI MarHud W KaJblAM: IIOJIO)KCHUE B
[Tepuomuueckount cucreme xumuueckux asnemeHtoB J[.M. MenpaeneeBa, ctpoeHue
MX aTOMOB, HaxOXJIeHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOMCTBA MarHus
U Kanpliusa. BaxkuHeimne coequHEHHS KalbIus (OKCHI, THIPOKCHI, COJIH).
JKecTkocTh BOJIBI 1 CLIOCOOBI €€ YCTPaHEHUS.

AmomMuHuN: ToJNoKeHue B Ilepmogmyeckord  CHCTEME  XHMHYECKHX
anemeHToB .M. MeHnneneeBa, CTpoeHME aroMa, HAaxXO0XIACHHE B NPUPOJE.
duznyeckre 1 XUMUYECKUE CBONCTBA alfOMUHUS. AMGOTEpHBIE CBOWCTBA OKCHA
Y TUIPOKCUA aJTFOMUHMUSL.

Keneszo: nmonoxenne B Ilepronnyueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
H.1. MenpaeneeBa, CTpOEHUME aTOMa, HAXOXAEHHWE B mpupoac. dusnueckue u
XUMHUYECKHEe CBOMCTRA xkene3a. OKCUIbI, THIPOKCU bl U cosn kenesa (I1) u xenesa
(IIT), ux cocra, cBOWCTBA U MOTYyYEHUE. XUMUUYECKUN IKCIIEPUMEHT:

O3HAaKOMJIEHWE ¢ oOpa3llaMM METalIOB M CIUIaBOB, HUX (PU3UYECKUMHU
CBOMCTBaMU, U3y4CHUE  PE3YyJbTaTOB  KOPPO3UH  METAIJIOB (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
UCCJIEIOBAHME CBOMCTB KECTKOW BOBI, MpOIECcCca TOPEHUS Kelle3a B KUCIOPOJIe
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), TPU3HAKOB  IMPOTCKAHUS
KAUEeCTBEHHBIX PEAKIM HA MOHBI (MarHus, KajbliUs, aJIIOMUHUS, [IMHKA, JKeye3a
(IT) u xxene3a (II1), meau (II), HaGnroEHUE U OTIMCAHKE TIPOIIECCOB

OKpalurBaHWA IINIAMCHHM HWOHAMH HATpus, KajJlusd N KaJbIH:d (BOSMO)KHO
HCITIOJIb30BAHHEC BI/IILGOMaTepI/IaHOB), HCCIICO0OBAHUC aM(l)OTepHBIX CBOMCTB



TUAPOKCHUJIA aJIIOMHUHUA THAPOKCHU A [IMHKA, PCIICHUC SKCIICPHUMCHTAJIBHBIX 3a/1a4
1o TeMe «BaxkHee MeTaljibl ¥ UX COCANHCHMU. Xumus u OKpYyzKaromiasga cpcaa

BemecTBa n marepuansl B IOBCEIHEBHOM >KU3HM 4elOBeKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakuuili B ObiTy. IlepBas momomib mnpu
XUMHUYECKUX OKOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpY’Karolleh cpelpl (IpelaenbHast TOIMyCTUMas
KoHIeHTpauus BemecTs (nanee — [1/IK). Pons xumMuu B pemieHnn 3K0J0THYeCKUX
npo6sieM. XUMHUUECKHU SKCIIEPUMEHT:

U3y4eHue o0paslioB MaTEpHaIOB (CTEKJIO, CIJIaBbl METAJUIOB, MOJUMEPHBIC
MaTtepuaibl). MexInpeaMeTHbIE CBSI3U

Peanm3zannst MeXINpeaMETHBIX CBSI3€d NpPH W3YYEHWH XHMHUM B 9 Kiacce
OCYILECTBIISIETCS. 4YEpE3 HCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX
MOHSATHM, TAK W MOHATHU, SIBISIOIIUXCS CUCTEMHBIMH JUISI OTAEIBHBIX IIPEAMETOB
€CTECTBEHHOHAYYHOI'O IUKJIA.

OOmre ecTeCTBEHHO-HAYyYHbIE MOHSATHS: HAYYHBIM (PakT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCHU(PUKALMS, [EPUOAUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIEIb, SBJIEHUE, MapPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®usuka: Marepusi, aToM, O3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHU]I,
W30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJYNPOBOJHUKH, JUAJIEKTPUKH, (POTO’JIEMEHT, BEIIECTBO, TeEJNO, O0BEM,
arperaTHoe COCTOSIHME BEIIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pelieTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3Be3/b1, COJIHIIE.

buonorus: ¢orocuntes, apixanue, Ouocdepa, d3KOCHCTEMa, MUHEPATHHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MHUHEpaNIbl, TOPHBIE TOPOJIHI,
M0JIE3HBIE UCKOIIAeMbIe, TOTUIMBO, BOJAHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBbI

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YIbTATBl OCBOCHHUA IIPpOrpaMMbl OCHOBHOTI'O O6HICFO
06pa3013aH1/151 JOCTHUI'alOTCI B XOJIC O6Y‘I€HI/I5{ XUMHHU B CIHMHCTBC y‘-IED6H01>i u
BOCHHUTATEIILHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUITMOHHBIMHA pOCCHﬁCKHMH
COMUOKYIIbTYPHBIMH W JOYXOBHO-HPABCTBCHHBIMHW ILICHHOCTAMMU, IIPUHATBIMH B
06HICCTBC [npaBuJIaMu H HOpPpMaMH IIOBCACHHA U CHOCO6CTBYIOT Imponeccam
CaMOIIO3HaHM1sA, CAMOPA3BUTHA U CONUATIN3allnN 06yqa10mnxcsl.

JIMYHOCTHBIC PE3YIIbTAThI OTPpaAXKaroT I'OTOBHOCTB 06yqa}0umxc;1
PYKOBOIACTBOBATLCA CUCTEMOM TMO3UTHUBHBIX OCHHOCTHBIX OpI/ICHTaHI/Iﬁ )51
PaCoiupCHUC OIIbITa ACATCIBHOCTH Ha €€ OCHOBC, B TOM YHCJIC B Y4dCTH! 1)
MMaTpUOTHUYICCKOI'O BOCIITUTAHUA:

LIEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY,
UCTOPUYECKOMY M HAYyYHOMY HACJEOUIO0, MOHMMaHUsA 3HAYEHUS XUMHUYECKOU
HAayKH B YKU3HU COBPEMEHHOro OOIIECTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOM
uHdopMmalmerr O TepeloBBIX JOCTIDKEHUSIX M OTKPBITUAX MHUPOBOM U
OTEYECTBEHHOM XMMUH, 3aUHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTpOICTBE
MUpa 1 00IIeCTBA; 2) IPaKJaHCKOTO BOCIIUTAHUS:

MPEJICTABICHUSI O COLMAJIBHBIX HOPMAax MW NPaBWIaX MEXKIUNYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIC3HOM,  Y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM EATENbHOCTH TpHU
BBITIOJIHEHUHU YYEOHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMIOJIHEHUH XWMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEACHHE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3ULMUU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUSI TIOCIICICTBUIN MTOCTYMNKOB; 3)
LIEHHOCTH HAYYHOTO TTO3HAHUS:

MHUPOBO33PEHUYECCKUX MPEACTABICHUN O BEHIECTBE M XMMHYECKOW PEAKIINU,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIIOLIMX
OCHOBY JIJIi TIOHUMaHMS CYITHOCTH HAay4YHOW KAapTWUHBI MHpA, MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MOPUPOJbI, B3aUMOCBS3SIX YEJIIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

ITI03HABATEJIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA I10Jy4YEHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOTUMBIX 7151 OOBSICHEHHS HAOII0AAEMbIX ITPOLIECCOB U SBJICHUH;

O3HABATENbHOM, MH(OPMAIIMOHHOW M YWUTATEIbCKOW KYJIbTYpbl, B TOM
YHCJIE HABBIKOB CAMOCTOSITENIbHOW pabOThl ¢ Yy4eOHBIMU TEKCTaMH, CIPaBOYHOMN
JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKHUMH CpeACTBaMU HH()OPMALMOHHBIX
TEXHOJIOT UM,

HHTEpECa K 06y‘{CHI/IIO N IIO3HAHHIO, HIO603HaT€JIBHOCTPI, T'OTOBHOCTH H
CITOCOOHOCTH K CaMOO6paBOBaHI/IIO, HpOCKTHOﬁ )41 HCCHC,Z[OBaTeJIBCKOﬁ
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JESITEIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U YpOBHS OOydeHHUs B
nanbHeiem; 4) GopMUpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHMsI LIEHHOCTH >KU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHMS MOCIEACTBUH M
HENPUATHS BPEIHBIX TPUBBIYEK (YIOTPEOICHUS alIKOT0JIsl, HAPKOTUKOB, KYpEHHUs),
HEOOXOJMMOCTH  COOJIIOJICHUST TpaBuiI  OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHYECKUMH BEIIECTBAMU B OBITY U PEAbHON KU3HU; 5) TPYIOBOTO BOCIIUTAHUS:

MHTEpeca K MPAKTHUYECKOMY H3Y4YEHHIO MpodeccHil U TpyAa pa3indHOTO
poJia, yBaXX€HUE K TPYAY U pe3yJibTaTaM TPYAOBOU EATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TPUMEHEHHsS MPEAMETHBIX 3HAHUH MO0 XUMHH, OCO3HAHHOTO BHIOOpA
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEMH,
yCHEMHON Npo(heCcCUOHATBHON AESATENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aJIalITUPOBAThCS B MpodeccuoHanbHON cpene; 6) SKOIOrHuecKoro
BOCITUTaHUSA:

HKOJIOTMYECKU 1I€JIECO00PA3HOTO OTHOMICHHWS K TMPHPOJAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIECTBOBAHUS, MOHUMAHHSI IEHHOCTH 3[JOPOBOTO U
O0e3zomacHoro oOpa3a KHU3HHM, OTBETCTBEHHOI'O OTHOLIEHHA K COOCTBEHHOMY
$u3MYEeCKOMY M TICHXHYECKOMY 3/I0pPOBBIO, OCO3HAHUS IEHHOCTU COOIOICHUS
IpaBHJI OE30MMACHOTO MOBECHUS MPU PadOTe C BEIIECTBAMH, a TAKKE B CUTYyAIHsIX,
YTPOKAIOLIUX 3/I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH NPHUMEHSTh 3HAHUS, MOJIyYaeMble PU U3YYEHUH XUMHH, JIJIs
pelmeHns 3a/1ad, CBA3AHHBIX C OKPYXKAIOLIEH NPUPOJHOM CpEeNOH, IMOBBILICHUS
YPOBHSI  AKOJIOTMYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJIEM U MyTEeH MX PEIICHHs TIOCPEACTBOM METOJ0B XUMHUH;

DKOJIOTMYECKOTO  MBIIUICHHUs, YMEHHs  pPYKOBOACTBOBATBCS WM B
ITO3HABATEJIbHOM, KOMMYHUKATUBHOM U COLMAIIBHON MTPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe wmeTanmpeaMETHBIX  PE3YyJbTATOB  BBIACISIOT  3HAYUMBIE
uist (QOPMUPOBAHKST MHUPOBO33PEHHUS OOICHAYYHbIE TOHSTHS (3aKOH, TEOpHs,
MPUHITUI, TUIOTEe3a, GaKT, CUCTeMa, MPOIECC, IKCIIEPUMEHT U JIPYTroe), KOTOpbhie
HCIOJIb3YIOTCS

B ©CTECTBEHHO-HAY4YHBIX YYEOHBIX MpeAMEeTax M TO3BOJISIOT Ha OCHOBE
3HAHUHN U3 ATUX MPEAMETOB (GOPMUPOBATH MPEACTABICHUE O IIEIOCTHON HAyYHOU
KapTUHE MHpa, W YHUBEpcalbHbIE Y4YeOHBIC JehCTBUA (ITO3HABATEIIbHEIE,
KOMMYHUKATUBHBIE, PEryJISATUBHBIC), KOTOpBIE 00ecIreunBaroT
dbopmupoBaHue TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U
OCYILIECTBIICHUIO YUYEOHOM EATEeIbHOCTH.

ITo3HaBarenbHBIC YHUBEPCAIbHBIC YUeOHBIC IeUCTBUA ba3oBbie JorHMUecKre
JICUCTBUS:

YMEHHUE HCMOJIb30BATh MPHUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWI: PACKpBIBaTh CMBICI XMMHUUYECKHX MOHATUN (BBIAEHATh UX XapaKTepHbIE
MPU3HAKHM, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
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IIOHATHUA AJIA 00BACHEHUS OTACIBbHBIX (baI(TOB )51 HBJ’IGHHﬁ, BBI6I/IpaTB OCHOBAHUA U
KpUTCPpUU JIA KJ'IaCCI/I(bI/IKaHI/II/I XUMHUYCCKHUX BCIHICCTB U XHUMHYCCKHX peaKHHﬁ,
YCTaHaBJIMBATh IIPUYUHHO-CIICACTBCHHLBIC CBA3U MCKIAY 00BEKTaMHU N3Yy4CHUA,
CTPOUTH JIOTHYCCKHUC PACCYKICHUA (I/IH,ZIYKTI/IBHBIG, ACAYKTHUBHBIC, IIO aHaJIOFI/II/I),
IIPOBOJAUTH BBIBOJAbBI U 3aKIIFOYCHUA,

YMEHHE NPUMEHATh B TMPOIECCE MO3HAHUS TOHATUA (MPEIAMETHBIE U
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOJIb3yEMbIC B XUMUH,
peoOpa3oBbIBATH MIMPOKO IMPUMEHSIEMbIC B XUMUU MOJIEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEeMEHTa), XUMHYeckas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C Y4eTOM
ATUX MOJEIBHBIX MPEACTABJICHUN BBISIBISATH U XapPAKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKHA U3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB M XUMHUECKUX PEAKIIUH,
BBIBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MMPOTHUBOPEUHS B U3YyUAE€MbIX MPOILIECCAX U SIBIICHUSAX. ba30BbIe UCCIIEI0BATENbCKIE
JIEUCTBUS:

YMCHHUC HCIIOJIBb30BATh ITOCTABJICHHBIC BOIIPOCHI B KAa4YCCTBC HMHCTPYMCHTA
IIO3HaHHs, a TaKXKC B KadCCTBC OCHOBBLI JIA (1)0pMI/IpOBaHI/ISI THuIIOTC3bI IIO
IIPOBCPKEC IIPABUJIBHOCTH BBICKA3bIBACMBIX CY)KI[CHI/If/'I;

MpUOOpPETEHUE OIbITa 1O IUIAHWPOBAHWIO, OPTaHU3AIlMU M TIPOBEICHUIO
YUEHHYECKUX DKCIEPUMEHTOB, YMEHHE HaONIoJaTh 3a XOJOM Ipollecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEICHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIISATh OTUET
o npoaenanHoi padore. Pabora ¢ nuadpopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH M HMHTEPIPETUPOBATH HH(POPMAIIUIO
pPa3TUYHBIX BUIOB M (OPM TMPEACTABICHUS, TIOJyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaygHOTIOMYJISIpHAsT ~ TUTEpaTypa XHMHYECKOTO COJCpXKaHUsS, CIpPaBOYHBIC
nocoOusi, pecypchl NHTepHETa), KPUTHUUECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0CTOBEPHYIO HHPOPMAIIHIO;

YMEHUE TPUMEHSITh Pa3IMYHbIC METOJBI U 3alpPOChl TPU TOWCKE B 0TOOpE
uH(OpPMAITMU W COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX JJI BBITOJTHCHHS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEICICHHOTO THIIA, IPHOOPETCHHUE OTBITA B
00JaCTH  WCTOJIB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJb30BAHMSI PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEIILHO BHIOMPATH ONTUMANBHYIO (hOpMy TIpecTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOXXKHBIMUA CXEMaMH, JuarpaMMaMu,
apyrumu opmMamu rpaduKi ¥ IX KOMOWHAIASMY,

YMEHHME HCIIOJIb30BaTh W  aHAJU3UpOBaTh B Ipolecce ydeOHOU u
UCCJIEI0BATENLCKONW JEATEIbHOCTH UHPOPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO35WCTBA M TPAHCIIOPTA HAa COCTOSIHUE OKPYKAIOLIEH MNPUPOIHOU
CPEBL.

KoMMyHMKaTHUBHBIE YHUBEPCAIbHbIE YUEOHBIE IEHCTBUS:
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YMEHHE 3a7aBaTh BOINPOCH (B XOJe aAuanora W (WUiau) JIUCKYCCUHU) IO
CylIecTBy  oOcyXknaemMoil  Tembl, (OpPMYyJIUpPOBATh CBOM  MPEIJIOKCHUS
OTHOCHUTEJIFHO BBIMIOJHCHHS TIPEJIOKEHHOMN 3a/1a4H;

MpUOOPETEHHUE OIBITA IPE3ECHTAIIMN PE3YJIBTATOB BBHITOTHEHHUS XUMHYECKOTO
IKCIIEpUMEHTa (JTa0OPAaTOPHOTO OMBITA, Ja0OPATOPHON PaOOTHI MO MCCIIETOBAHHUIO
CBOMCTB BEIIECTB, Y4EOHOTO ITPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMU IO3HABATEIbHOU U
WCCJIEIOBATEILCKOW JIEATETLHOCTH TPH PEHICHWA BO3HUKAIOMMX MpoOjeM Ha
OCHOBE yd4eTa OOIIMX MHTEPECOB M COTJIACOBAHMS MO3UIUN (00CYXAeHUs, 0OMEH
MHEHUSIMH, «MO3TOBBI€ IITYPMbD», KOOPJWHAIMS COBMECTHBIX JICHCTBUI,
OTpeIeSICHUE KPUTEPHUEB IO OIIEHKE KauyeCTBa BHITIOJIHEHHOW paOOThI U IPYTHE);

PerynaruBHbie yHUBEpCaIbHbIE YUeOHbBIC ACUCTBUS:

YMEHHE CaMOCTOSTEIBHO OMPEACTATh IMEIN eATeILHOCTH, TUIAHUPOBATH,
OCYHIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BHIOUpaTh Harbosnee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITEJIbHO COCTaBJSTh WM KOPPEKTHPOBATH
NPEIJIOKEHHBIA  QITOPUTM JIEHCTBUI TIPU  BBIMOJHEHUU 33JJaHUH C  Y4ETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX U PEAKIIMSIX,
OIICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON IE€H, YMEHHE
UCII0JIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMbIe B YCIOBUU 3a]JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 9 kjacce y oOyuaromerocsi OyayT copMUPOBAHBI
CJIeIyIONTME TTPEIMETHBIC PE3yJIbTAThI IO XUMUU:

PacKpbIBAaTh CMBICT OCHOBHBIX XHMHYECKUX TIOHITHI: XUMUYECKUI JICMEHT,
aToM, MOJIEKyJa, WOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTh, DJIEKTPOOTPHUIIATEIILHOCTh, CTEIICHh OKHUCJICHHS, XHMHYECKas
peakiusi, XMuMUYEeCKas CBsI3b, TEIJIOBOUM d(PPEKT peakinu, MoJib, MOJISIPHBIA 00bEM,
pacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOJUTHI, IJICKTPOJUTHYECKAsT JIUCCOLUAIINS,
peakiuu MOHHOTO OOMEHa, KaTalu3aTop, XMMUYECKOEe paBHOBECHE, OOpaTUMbIC U
HEoOpaTUMBbIe peakiuu, OKHUCJIUTEIIbHO-BOCCTAHOBUTEIHHBIC peakiuu,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHCICHHE W BOCCTAHOBJICHUE, AaJJIOTPOTIHS,
aM(pOTEpPHOCTh, XUMHUYECKas CBSI3b (KOBAJICHTHAs, HWOHHAS, METAJTHYECKas),
KpUCTAJUTMUECKasi PelieTka, KOppo3usi METAJUIOB, CIIaBbl, CKOPOCTh XUMHUYECKON
peaknuu, MpeAeIbHO AomycTtuMas konmentparus [1/K BemecTsa;

WUTIOCTPUPOBATh  B3aUMOCBS3b OCHOBHBIX XHUMHYECKUX TIOHSATHH W
MPUMEHSITH ATH TIOHSTHSI TIPY OMTMCAHUU BEIIECTB U UX MPEBpaICHUM;

UCII0JIB30BaTh XUMHUYECKYIO CUMBOJIMKY JUISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPABHECHUM XUMHUYECKUX PEAKIUN;

ONPENIEIIATh BAJICHTHOCTh U CTENEHb OKUCIEHUSI XMMUYECKUX AJIEMEHTOB B
COEJIMHEHUSX Pa3IUYHOr0 COCTaBa, MPUHAMJIEKHOCTh BEUIECTB K OIMPEACICHHOMY
KJIACCY COEIMHEHUI 1o (popmysiaM, BUJT XUMUYECKON CBSI3U (KOBAJIGHTHAs, HOHHAS,
METaJUInyecKasi) B HEOPraHMYECKUX COCAMHEHMSIX, 3apsij HMOHA MO XUMUYECKOU

14



dbopmye, xapakTep Cpeabpl B BOJIHBIX PAacTBOpPaxX HEOPTAaHMYECKUX COEAMHEHUH,
TUI KPUCTAJUIMYECKOU PEIIETKU KOHKPETHOT'O BEILIECTBA;

packpeiBath cMmbici  [lepuommueckoro  3akona .M.  MeHnneneesa
U JIEMOHCTPUPOBAThH €T0 MMOHUMAHUE: OMUCHIBATh M XapaKTePHU30BaTh TAOIUIHYIO
dopmy

[leprograeckoii CHUCTEMBl XHUMHUYECKHUX OJJIEMEHTOB: pa3lndarh IOHSATHUS
«rnaBHas noArpynmna (A-rpymnmna)» u «rmodounas noarpynna (b-rpynmna)», mansie u
OonbpIIIE  TIEPUOJIBI, COOTHOCHUTH OO0O3HAYCHHS, KOTOphIE HWMEIOTCS B
MEPUOTNYECKON TaONHIe, C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsAn sapa, oOIee YHUCiIo SJICKTPOHOB U
pacrpeielieHue UX Mo 3JEKTPOHHBIM CII0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH
B U3MCHCHHUH CBOMCTB 3JIEMEHTOB U MX COCIMHECHUN B MPECIIax MaJIbIX TIEPHUOIOB
Y TJIABHBIX MMOJATPYII C YIETOM CTPOCHHS X aTOMOB;

KJIacCU(PUITMPOBATh XMUMHYECKUE DJICMEHTBHI, HCOPTaHMYECKUE BEIIECTBA,
XUMUYECKHE peakiny (110 YUCITY U COCTaBY yYaCTBYIOIINUX B PEAKIIMH BEIIECTB, IO
TEIUIOBOMY 3(QeKTy, MO0 U3MEHEHUIO CTEINEHEM OKHUCIEHUS XUMHUYECKHUX
AJIEMEHTOB);

XapaKTCPHU30BaATh (OHI/ICBIBaTB) O6HII/IC u CHGI_[I/I(bI/ILIGCKI/IG XUMHUYCCKHUC
CBOMCTBA IIPOCTBIX M CJIOKHBIX BCIICCTB, INOATBCPKOAA OIIMCAHHC IIPHUMCPAMU
MOJICKYJIAPHBIX 1 HOHHBIX ypaBHGHI/If/'I COOTBCTCTBYIOIIHNX XUMHYCCKHX peaKHHﬁ;

COCTAaBJISITh YPABHEHHUS DJIEKTPOJIUTUUECKON TUCCOLUALMU KUCIIOT, IEI04Er
U COJIeH, TIOJIHBIE U COKpAIllCHHbIE YpaBHEHUS pPEaKIUii HOHHOTO OOMEHa,
YPaBHEHHUSI PEAKLUHM, IMOATBEPKIAIOIMMUX CYLIECTBOBAHUE T'€HETUYECKOW CBSI3U
MEXKYy BEUIECTBAMM PA3JIMYHbIX KJIACCOB;

PaCKpLIBAThb CYIIHOCTb OKHUCIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ
MMoCPCACTBOM COCTABJICHHA 3JICKTPOHHOI'O Oayranca PTHX pCaKHHﬁ;

IIPOTrHO3UPOBATH CBOMCTBA BCUICCTB B 3aBUCHMMOCTH OT HX CTPOCHUI,
BO3MOKHOCTH IPOTCKAHUA XUMHNYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJie COSAMHEHHUS, MACCOBYIO
JIOJIF0 BEILlECTBA B PAcTBOPE, NMPOBOJIUTH PACUEThl [0 YPABHEHHIO XUMHUYECKOU
peakuu;

coOJI0/1aTh MpaBuiia MOJIb30BAHUS XUMHUYECKOW MOCYAOW U J1a00paTOpHbIM
00OpyIOBaHUEM, a TaKXe MpaBuiia 0OpallleHUsl C BEIIECTBAMU B COOTBETCTBHUHU C
WHCTPYKIIUSIMA TI0 BBIMOJTHEHUIO JTAOOPATOPHBIX XMMHYECKUX OIBITOB TIO
MIOJIYYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEMIECTB (AMMHAKa U YTIACKUCIIOTO Ta3a);

MPOBOJUTH PEAKIIUM, TTOATBEPKAAIOIINE KAYECTBEHHBIM COCTAB PA3JIUYHBIX
BEILIECTB: PACIO3HABATh OMBITHBIM MyTeM XJOPUIOPOMHI-, UOJIWI-, KapOOHAT-,
dbocdar-, cwnmkar-, cynbhar-, TUIPOKCUI-UOHBI, KaTHOHBI aMMOHHUS U HOHBI
M3YyYEHHBIX METAJUIOB, IPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIICCTB;

IMPUMECHATH OCHOBHBLIC OIICpaliu MBICIIMTEIbHOM JACATCIIBHOCTH — aHAJIN3 U
CHUHTC3, CpPAaBHCHHC, O606IH€HI/I€, CUCTEMATU3alI0, BbIABICHHUC IIPUYHMHHO-
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CJIEACTBEHHBIX CBA3€U — ISl U3yYEHUsI CBOMCTB BEIIECTB U XUMHYECKUX PEAKIINM,
€CTeCTBEHHOHAyYHbIC  METOJbl  IO3HAHUS —  HAOMIOJIEHHE, HU3MEpEHHUeE,
MOJICTUPOBaHUE, IKCIICPUMEHT (pEeaJIbHBIM 1 MBICIICHHBIN ).
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TEMATUYECKOE IINTAHUPOBAHHUE

9 KIIACC
Ne HaumeHnoBaHue KoamnuecTrBo HpOFpaMMHOE coIepKkaHue OCHOBHBIE BH/bI 1C¢ATECJIBHOCTH
n/n pa3ae/ioB U TEM yacoB oﬁyqamumxcn
Y4e0HOro npeamera
BeniecTBo M XMMHYECKHE PeaKIu

1.1 [[ToBTOpenue u ) [leproaruecKuil 3aK0H. XapakTepu3oBaTh
yriayOneHue [lepuonnueckas cucTeMa  [XUMHUYECKHE 3JIEMEHTHI
3HAHUN OCHOBHBIX XUMUYECKUX HJIEMEHTOB [EepPBbIX TPEX MEPUOIOB,
[pa3ziesioB Kypca 8 J1.11. Menneneena. KaJInsA ¥ KaJIbIUS 10 UX
KJjlacca CtpoeHue aTOMOB. [MOJIOKEHUIO B

3aKOHOMEPHOCTH B [lepuonnueckoii cucreme /1.
M3MECHEHUU CBOWCTB 1. Menneneesa.
XUMUYECKHUX HJIEMEHTOB Knaccuduuposats u
[EePBBIX TPEX MEPUOJIOB, Ha3bIBaTh HEOPTAHUYECKUE
KaJInsl, KalbLUs U UX BEILECTBA U3yYEHHBIX
COCIMHECHHI B KiaccoB. OMUCHIBATh 00IIHE
COOTBETCTBUU C XUMHUYECKHUE CBOKCTBA
[MOJIOKEHUEM SJIEMEHTOB B [BEIIECTB PA3TMUHBIX
[lepuoanueckoil cucTeMe U |[KIaccoB, MOATBEPKAATh
CTPOCHUEM UX aTOMOB. CBOMCTBA MMpUMEpaMu
CTpoeHue BEeUIeCTBa: BUJIbI [MOJIEKYJISIPHBIX YPaBHEHUM
XMMHYECKOM CBSI3U. TUIBI  [XUMHUYECKUX PEAKIIUH.
KPUCTAJUIMYECKUX PELIETOK, |[OnpenensiTh BU
3aBUCUMOCTB CBOWCTB XUMHUYECKOW CBSI3U U THUIT
BEILlECTBA OT TUIA KPUCTAJUIMYECKON pelIeTKH
KPUCTAJUIMYECKOM pemeTky [BemecTsa. [IporanosupoBars
11 BUJIa XUMUYECKOM CBSA3HM. |[CBOMCTBA BEIIECTB B
Knaccudukanus u 3aBUCUMOCTH OT UX
HOMEHKJIaTypa cTpoeHust. BeicTtpauBath
HEOPraHUYECKHUX BEIIECTB. [pa3BEPHYTHIC MUChMEHHBIE U
XMMHUECKUE CBOMCTBA YCTHBIE OTBETHI C OIOPOM Ha
BEIIECTB, OTHOCALIMXCS K [MH(OpMALINIO U3 yueOHUKA
pa3JIMYHBIM KJaccam 1 CIIPaBOYHBIX MaTepUaJIOB,
HEOPTaHUYECKUX rPaMOTHO MCIIOJIb30BaTh
COCAMHEHUH, TCHETUYECKAS [U3YyYCHHBIN OHATUWHBINA
CBSI3b HEOPTaHUYECKHUX ammapar Kypca XuMuu
BEIIECTB. XUMUYECKUI

PKCTICPUMEHT:

/leMoHCTpanuu:

03HAKOMJICHUE C MOJICIISIMH

KPUCTAJUTMYECKUX PELIETOK

HEOPTraHUYECKHUX BEIIECTB —

METaJJIOB U HEMETAJIIIOB

(rpadura u anmasa),

CJIO’KHBIX BEILIECTB

(xJmopu1a HATPH)

1.2 |OcHoBHBIC 4 Knaccudukanus PackpbIBaTh CMBICI
3aKOHOMEPHOCTHU XUMUYECKHUX PEAKUUN [0  [M3y4aeMbIX MOHITHI U
XUMHUYECKHX [pa3IMYHBIM NpU3HAKaM (M0 |[IPUMEHSTh 3TH MOHITHS
[peaKIHi YUCITY U COCTaBY [pY ONMCAHUU CBOWCTB
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n/n

HaumenoBanue
pa3fieioB U TeM
y4eOHOro npeaMera

KoanuecTBo
94acoB

IIporpammHoe conepskanne

OcHOBHbIE BHBI eI TEJIHLHOCTH
o0yuarommxcsi

Y4aCTBYIOIIMX B PEAKIIUU
BELIECTB, [10 TEIIJIOBOMY

P deKTy, 10 HIMEHEHUIO
CTEeTeHEeW OKUCIICHUS
XUMUYECKUX IJIEMEHTOB, 110
00paTUMOCTH, 110 YYaCTUIO
KaTayin3aTopa). K304
PHAOTEPMUUYECKUE PEAKIIHH,
TEPMOXUMHUYECKUE
ypaBHeHus. [lonstue o
CKOPOCTH XUMHYECKON
peakuuu. [lonarue o6
00paTUMBIX U HEOOPATUMBIX
XUMHYECKHUX PEaKIIHSIX.
[loHsITHE O TOMOTEHHBIX U
FeTePOTreHHBIX PEaAKIIMSIX.
[ToHsiTHE O KaTan3e.
[loHsATHE O XUMHUYECKOM
paBHOBecHH. DaKTOPHI,
BIUSIOLINE HA CKOPOCTh
XMMHYECKON PEaKIuu 1
[10JI0KEHNE XUMUYECKOTO
[PaBHOBECHSI.
OKUCITUTENbHO-
BOCCTaHOBUTEILHBIE
[pEaKINK, SJIEKTPOHHBIN
0aJlaHC OKUCIIUTETHHO-
BOCCTaHOBUTEIBHOMN
peakiuu. CocTaBiIeHUE
YpaBHEHUN OKUCIUTEIbHO-
BOCCTaHOBUTEIHHBIX
[peaKIil C HICIOJIb30BaHUEM
MeToa SJIEKTPOHHOTO
OaytaHca. XUMHYCCKHUI
PKCTICPUMEHT:
/leMoHCTpanuu:
MccnenoBanme
3aBUCUMOCTH CKOPOCTHU
XMMHYECKON PEAKIUU OT
BO3/ICMCTBUS Pa3IMYHBIX
(haxTopoB. ONBITHI,
UIUTIOCTPUPYIOLLUE
[MPUMEPHI OKHCIUTEIHHO-
BOCCTaHOBUTEIBHBIX
[peakiuii (ropeHue, peakinm
[Pa3I0KEHUs, COCAUHEHNS).
BoruncneHus: KoinyecTBa
BEIIECTBA, 00bEMa U MACChI
[pEareHToB WK MPOAYKTOB

[10 YPaBHEHUSIM

BEILIECTB U UX
[pEBPAILICHUH.
Knaccugunuposartb
XMMHUYECKHE PEAKIINH 110
[pa3JIMYHBIM ITPU3HAKAM.

Y cTaHaBIMBATH
3aBCUMOCTb CKOPOCTH
XMMHUYECKON peakiu OT
[pa3IMYHBIX (HaKTOPOB.
[IporHo3upoBaTh
BO3MO>KHOCTH TTPOTEKAHUS
XMMHUYECKHUX TMpeBpalleHun
B Pa3IMYHBIX YCIOBUSAX.
Onpenensatb OKUCIUTENb U
BoccTaHoBuTenb B OBP.
CocTaBisATh 31EKTPOHHBIN
OasilaHC peaKini.
[Ipon3BOIUTH BBIYUCIICHUS
M0 XUMHUYECKUM
YpaBHEHUSIM. Y 4acTBOBAaTh B
COBMECTHOM paboTe B mape
vy rpynne. BoeicTpanBath
[pa3BEPHYTHIE MUChMEHHBIE U
YCTHBIE OTBETHI C OIOPON Ha
MH(pOpMaLIKIO U3 y4eOHUKA
1 CITPaBOYHBIX MaTepUaJIOB,
rpPaMOTHO UCIOJIb30BaTh
M3y4YEHHBIN OHATUMHBIN
amnmapar Kypca XuMuu
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Ne HaumenoBanmue KosaunuecTBo IIporpammHuoe cogep:kanue |OcHOBHbIE BHABI AeSITEILHOCTH
n/n pa3aejioB 1 TEM qacoB oﬁyqamumxca
y4eOHOro npeaMera
XMMHYECKHUX PEAKIUi
1.3 DnekTponurnyecka 8 Teopust 31eKTpoaUTHUECKOM [PaCKpBhIBATH CMBICI
ST UCCOLINALINS. THCCOITUaInH. 3y4aeMbIX MMOHITHH, a
XuMuyeckre DIIEKTPOIUTHI U TAKKE CMBICI TEOPUH
[PEAKIINY B HE3JICKTPOJIUTHL. KaTHOHBI, PIEKTPOIUTHYECKOMN
[pacTBOpax AQHUOHBI. MexXaHn3M nuccoranuu. OObICHATh
T CCOIUAIIAN BEILIECTB C [PUYUHBI
[pa3JIMYHBIMU BUIAMU PIEKTPOIPOBOJHOCTH

XUMHYECKON CBS3H.
CTeIeHb TUCCOLHAIINH,
CuIbHBIC U Cl1a0bIe
PIEKTPOJIUTHL. Peakuun
MOHHOTO 0OMeHa. Y CI0BUs
[IPOTEKAHUs PEaKIIU
MOHHOTO 0OMEHA, ITOJTHBIE U
COKpaIllCHHbIC HOHHBIC
YpaBHEHUS peaKIuil.
CBoOMCTBa KHCIIOT,
OCHOBAHMI U COJICH B CBETE
[Ipe/icTaBICHU 00
PIICKTPOJIUTHYECKON
TCCOIMAITNH.
KauecTBeHHbIE peakliMy Ha
noHEl. [loHsTHE O
TUAPOIU3E COJIEH.
XUMUYECKUN IKCIIEPUMEHT:
/leMoHCTpanuu:
ccneqoBanue
PIEKTPOIPOBOTHOCTH
[PacTBOPOB BEIIECTB,
[poriecca TUCCOIUaIuu
KIHCJIOT, IIEI0YEH U CoJiei
(BO3MOYHO HUCTIOJIB30BAHKE
BHIcOMaTepHasioB). OMBITHI,
WJUTFOCTPUPYIOIINE
[MpU3HAKU TPOTEKAHUS
[peaKIii HFOHHOTO OOMeHa
(oOpa3oBaHue ocajka,
BBIJICTICHHE Ta3a,
00Opa3oBaHKe BOBI).
Pacmo3naBanue
HEOPraHUYECKHUX BEIECTB C
MOMOIILI0 KAUSCTBEHHBIX
[peaKi1ii Ha HOHBI.
JlaGopaTOpHBIH OTIBIT:
l13yueHne IpU3HaKoB
[MPOTEKAHUS PEAKIINH
MOHHOrO OOMEHa B
[pacTBOpax AIEKTPOJUTOB (C

00Opa3oBaHHEM OCaJIKa,

BOJHBIX PACTBOPOB
BEIICCTB, pa3InyaTh Cliadbie
1 CHJIbHBIE JIEKTPOJIUTHI.
CocTaBiiTh ypaBHEHUS
UCCOLIMAIlMU KUCIIOT,
[Iea04ei U CoJIeH, TTOJTHBIE
1 COKpAIlCHHbIE HOHHBIE
YPAaBHEHHS] XUMHUYECKUX
[peaKuii HOHHOTO OOMEeHa,
KpaTKHe NOHHBIC YPaBHEHHUS
[IPOCTHIX PEaKIIMii
CUAPOJIN3a COJICH.
XapakTepu30BaTh 001HE
XUMHYECKHE CBOMCTBA
BEIIIECTB PA3IMUHBIX
KJIACCOB Ha OCHOBE TEOPUH
DIIEKTPOJIUTUYECKON
CCOLalnY;
[MOJTBEPKIaTh CBOMCTBA
MpUMepaMU MOJIEKYIISPHBIX
1 MIOHHBIX YPaBHEHUI
XUMHUYECKUX peaKIuii.
Pemars
HKCIIEpUMEHTAIbHbIE 33/1a4l
o teme. [lmtannpoBate n
OCYILIECTBIISATh Ha IPAKTUKE
XUMHUYECKHUE
HKCIIEPUMEHTBI, TPOBOJIUTH
HaOJII0IeHS, 1eNIaTh
BBIBOJIBI 110 pe3yJIbTaTaM
HKCIIEPUMEHTA MIPU
MPOBEICHUH 1a00PaTOPHBIX
OTIBITOB M MPAKTHYECKUX
pabot. CrenoBaTh
MpaBuiiaM 6e30MacHo
[paboThI B 1abOpaTOpUM MpU
MCII0JIb30BaHUU
XMMHUYECKOH MTOCYIbI U
obopynoBanus. [IpoBoauTh
BBIYUCIICHUS 10
XUMUYECKUM YPABHEHUSIM.

'YyacTBOBaTh B COBMECTHOU
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n/n

HaumenoBanue
pa3fieioB U TeM
y4eOHOro npeaMera

KoanuecTBo
94acoB

IIporpammHoe conepskanne

OcHOBHbIE BHBI eI TEJIHLHOCTH
o0yuarommxcsi

BEIJICTICHUEM Ta3a,
00pa3oBaHUEM BOJIbI).
[IpakTuueckas padora: Ne 1.
Pewienne
PKCIIEPUMEHTAIBLHBIX 33724
o Teme. Beruncienus: no
YPaBHEHUSIM XHMHUYECKUX
[peaKuuii

[paboTe B mape Wiy rpyrrie.
BricTpanBaTh pa3BepHyThIC
MMICHbMEHHBIEC U YCTHBIC
OTBETHI C ONOPOH Ha
nH(pOpMaIKIo U3 yueOHUKa
U IPYTUX UCTOYHUKOB
MH(pOpMAaILIKK, B TOM YHCIIE
MutepHera

HToro no pasneny 17
HemeTaJuibl M UX COeTHHEHUS
2.1 |O6mas 4 OO01mas XapaKTepuCTHKA OOBACHATH 001IHE

XapaKTEepUCTUKA
XUMHUYECKHX
biiemeHToB VIIA-
rpynnbl. ['anoreHsl

rajoreHoB. OCOOCHHOCTH
CTPOCHHUS aTOMOB,
XapaKTEepHbIC CTEIECHU
okucieHus. CTpoeHue u
(u3nvIecKre CBOMCTBA
[MPOCTBIX BELIESCTB —
raJIor€HOB. XMMHUYCCKHE
CBOICTBA Ha MPUMEPE XJI0pa
(B3auMoIeliCTBUE C
MeTalaMH, HEMeTaJlJIaMH,
[11eJI049aMu ).
XnopoBogopoa. ComnsiHas
KHCJIOTa, XHMUYECKHE
CBOMCTBA, OJIyYEHHE,
rpuMeHeHue. Jleiicteue
XJ10pa ¥ XJIOPOBOAOPO/IA Ha
OpraHu3M 4YEeJIOBEKA.
Baxxuenme Xa0puasl U UX
HaxO0KJICHHUE B MIPUPO/IE.
XUMUYECKUN IKCIIEPUMEHT:
JlemoncTpanun: OMBITHI,
oTpaxkarorue hu3nuecKue u
XHMHYCCKHE CBOMCTBA
rajJOreHOB M UX COCIMHCHMI
(BO3MOYHO HUCTIOJTH30BAHHE
B1JIEOMaTEPHAIIOB).
(O3HAKOMJICHHE C
o0Opa3iamu XJIOpHI0B
(TaOTeHuI0B).
JIaGopaTOpHBIi OMBIT:
13yueHne CBOMCTB COSTHOM
Kkucnotsl. [IpoBenenue
Ka4ueCTBEHHBIX PEAKIIUN Ha
XJIOPUA-UOHBI.
[IpakTrueckas padota Ne 2:
[TonydyeHue consiHOM
KUCJIOTBI, U3yUYCHHE €€
CBOMCTB. BrIuucieHus: mo

3aKOHOMEPHOCTH B
M3MEHEHUHU CBOICTB
HEMETAJJIOB U MX
COeTMHEHUN B Mpejenax
MaJIbIX TIEPHOJIOB U TIIaBHBIX
noarpynn [lepuonnyeckoit
CHCTEMBI XHMUYECKHX
HIIEMEHTOB C Y4€TOM
CTPOCHUS UX aTOMOB.
XapakTepu3oBaTh
(u3nvecKre 1 XUMHIECKHUE
CBOMCTBA NMPOCTHIX BEILIECTB
rajoreHoB (Ha mpuMepe
XJIOpa) U CJIOKHBIX BEILIECTB
(XJI0pOBOZIOPO/IA, XJIOPUAA
HATpPHUS), CIIOCOOBI UX
MOJTy4YEeHUsI, TIPUMEHEHHUE U
3HA4YEeHUE B IPUPOJIE U
KI3HH 9EJI0BEKA.
OmnpenensTs XJIOPUA-UOHBI B
pactBope. [LitanupoBate u
OCYILIECTBIISATh Ha IPAKTUKE
XUMHUYECKHUE
HKCIIEPUMEHTBI, TPOBOJIUTH
HaOJII0IeHS, 1eNIaTh
BBIBOJIBI 110 pe3yJibTaTaM
PKCTIEPUMEHTA TIPU
MPOBEICHUU 1a00PaTOPHBIX
OTIBITOB M TPAKTHUECKUX
pabot. CrenoBaTh
MpaBuiiaM 6e30MacHoN
[paboThI B 1abOpaTOpUM MpU
VCTIOJIH30BaHUHT
XUMHUYECKOH MOCYIbI U
000pyI0OBaHUS.
BreicTpanBaTh pa3BepHYTHIC
MMCbMEHHBIEC U YCTHBIE

OTBETHI C OIIOPOH Ha
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Ne HauMmenoBanme KoanuecTBo IIporpammHuoe cogep:kanue |OcHOBHbIE BHABI AeSITEILHOCTH
n/n Pa31esIoB H TeM 4acoB o0yvarommxcsi
y4eOHOro npeaMera
YPaBHECHUSM XUMHYECKUX  [MH(OPMALIHIO U3 YIeOHUKA
peaKHHfI, €CJIM OOUH U3 1 CIIPpaBOYHbLIX MAaTCpPHaAJIOB,
[PEareHTOB JiaH B U30BITKE  [[PaMOTHO UCIOJIB30BATh
3y4CHHBIN TOHATUUHBINA
arrapar Kypca XuMnnu
2.2 |O6mas 6 OO01mas XxapakTepuCTHKa OOBCHATH 001ITHE
XapaKTepUCTUKA biaeMeHTOB VIA-Tpynmnbl.  3aKOHOMEPHOCTH B
XUMHUYECKUX OcoOeHHOCTH CTPOCHHUS M3MEHECHUU CBONCTB

hieMeHTOB VIA-
rpynnsl. Cepa u ee
COCIMHEHUSI

ATOMOB, XapaKTEpHbIE
CTENICHU OKUCIICHUSI.
CtpoeHue u ¢puszndyeckue
CBOIWCTBA MTPOCTHIX BEUIECTB
— KHUCJIOPOJa U CEPBHI.
AJUIOTPOIIHBIE
Moau(UKAIN KUCIOpOAa U
cepbl. XUMHUUYECKHE
CBOICTBA CEPHI.
CepoB00pO/I, CTPOCHUE,
(bu3nUecKre U XUMHUYECKHE
cBoiicTBa. OKCHUJIBI CEpbl KAK
[IpPEICTAaBUTENN KHCIOTHBIX
okcu0B. CepHasi KHCIIOTa,
(hu3MUecKre U XUMHUYECKHE
cBolicTBa (001IHE KaK
[peACTaBUTENs Kiacca
KHCIIOT U CHEIH(PUIECKHeE).
XUMUYECKUE PEAKIIUH,
Iexarire B OCHOBE
[TPOMBIIIIJIEHHOTO criocoba
[1OJTyYEHUsI CEPHOM
KkucioThl. [IpuMeHenue.
Comu cepHOM KHUCIIOTHI,
KaueCTBEHHAs peaKIvs Ha
cynbdat-uoH. HaxoxaeHue
CEphI U €€ COCTMHEHU B
[pupoe. XUMHUUYECKOE
3arpsi3HEHUE OKpPYXKaromen
Cpelibl COEIMHEHUSIMU CEPbI
(KUCTIOTHBIC O,
3arpsi3HEHUE BO3yXa U
BOJIOEMOB), CITOCOOBI €T0
[peA0TBPALICHUS.
XUMUYECKUN SKCIIEPUMEHT:
/leMoHCTpanuu:
O3HaKOMJIEHHE C
o0Opasiamu cepsl U ee
COCTMHEHHUSMH (BO3MOMXKHO
MCII0Ib30BaHUE
BHJICOMATEPHAIIOB).
Haburonenue nporiecca

pieMeHTOB VIA-rpynmnbl u
X COCMHEHUM C y4ETOM
CTPOCHUS UX aTOMOB.
XapakTepru3oBaTh
buznyecKrue 1 XUMUYECKHE
CBOMCTBA IIPOCTOTO
BEIIECTBA CEPHI U €€
COCIMHEHU I
(cepoBOoIOpO/Ia, OKCHUIOB
Cepbl, CEPHOM KHUCIIOTHI,
Cynb(haToB), CIOCOOBI UX
MOJTy4eHUsI, IPUMCHEHUE U
3HaYCHHUE B MPUPOE U
PKU3HH YeJIOBEKA.
OmnpenensTb HaTU4KE
Cylb(aT-uOHOB B PaCTBOPE.
OOBACHATDH CYLIHOCTD
PKOJIOTMUYECKUX MPoOiIeMm,
CBS3aHHBIX C ITEpepabOTKOMI
COCIMHEHUH CEPBI.
[[manupoBaTh u
OCYIIECTBIISITH HAa MPAKTUKE
XUMUICCKHEC
HKCIIEPUMEHTHI, IPOBOIUTH
HaOII0eHUS, AeaTh
BEIBOJIBI 110 pe3yJIbTaTaM
bkcniepuMenTa. CieqoBaTh
npaBuiIaM Oe30MacHOM
paboThl B 1a00paTOpUU MU
MCIIOJIb30BaHUU
XUMUYECKOW MOCYAbI
000pyI0BaHUSI.
[Tpon3BOIUTE BEIYUCIICHUS
M0 XUMUIECKIM
ypaBHeHUsM. Vcroap30BaTh
[PH BBITTOTHEHUH YIeOHBIX
3aIaHUI TEKCThI YIeOHUKa,
CIIPaBOYHBIC MaTEPUAITBI
(ITeproguyeckyro cuctemy
XUMHUYECKHUX 3JIEMEHTOB /.
1. MenneneeBa, Tabmuiry
aACTBOPUMOCTH KHUCJIOT,
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Ne HauMmenoBanme KoanuecTBo IIporpammHuoe cogep:kanue |OcHOBHbIE BHABI AeSITEILHOCTH
n/n pa3aejioB 1 TEM yacoB oﬁyqamumxca
y4eOHOro npeaMera
00yTIIMBaHUS caxapa 10l  [0OCHOBAHUI U COJIeil B BOJE,
nericTBUEM PIEKTPOXUMHUYECKUM Psijl
KOHILICHTPUPOBAHHOMN HAIPSDKEHUN METAJLIOB).
CEPHOU KUCIIOTHI. lcrionb30Bath npu
JlaGopaTopHBIE OTIBITHI: BEHITIOJTHCHUH YI€OHBIX
3yueHrne XuMHUYECKUX 3a/1aHHil U B IpoLecce
CBOMCTB pa30aBiIeHHOMN M CCIIEIOBATEIIbCKOM
CEPHOU KUCIIOTHI. EeATEIbHOCTH HAyYHO-
[IpoBecHUE KAYECTBEHHO! [[IOMYJISIPHYIO JIUTEPATYpy
peaKuuu Ha cylb(aT-uoH U [XUMUYECKOT'O COJIePKaHuUs,
Ha0JIt0/IeHUE TIPU3HAKA €€ |CIIPAaBOYHbIEC MaTepHUabl,
[IPOTEKAHUS pecypcbl MaTepHera
2.3 |O6mas 7 OO01ast XapaKTepUCTHKA OOBACHATH 001IHE
XapaKTepUCTUKA PIIEMEHTOB VA-TpyIIIbL. 3aKOHOMEPHOCTH B
XUMUYECKHX OcoOeHHOCTH CTPOCHHUS M3MEHEHUHU CBOMCTB

hiIeMEeHTOB VA-
rpynmbl. A30T,

dochop u ux
COCTMHCHHUS

ATOMOB, XapaKTepHbIC
CTETIeHH OKUCIICHHS. A30T,
[pacripocTpaHeHHe B
pupoae, hpuznueckue u
XMMHYECKHUE CBOMCTBA.
KpyroBopot azora B
puposae. AMMUakx, ero
(u3nUecKrue U XUMHUYECKHe
CBOMCTBA, OJIy4YEHUE U
npumenenue. Conu
AMMOHHUS, UX (PU3UIECKHE U
XUMHUUYECKHE CBOICTBA,
npuMeHeHne. KauecTBeHHas
[peaKIrs Ha HOHBI AMMOHHUSI.
A30THasi KUCJIOTA, €€
[oJiydeHue, pu3nyeckue u
XMMHYECKHE CBOMCTBA
(oO1IMEe Kak MpeCcTaBUTENs
KJ1acca KUCIIOT U
cnenuduaeckue).
crionb30BaHre HUTPATOB U
COJIEll aMMOHHS B KAUECTBE
MUHEPATBHBIX YI0OPESHHIA.
XHUMUYECKOE 3arpsi3HEHUE
OKpY’KaroIien cpebl
COCAMHEHUSIMH a30Ta
(KUCIIOTHBIC HOXKIH,
3arps3HEHUE BO3yXa,
[MOYBHI U BOJIOEMOB).
docdop, amToTpOITHBIE
Monudukauu pocdopa,
(bu3nyecKrue U XUMHUYECKHe
coiicTBa. Okcun pocdopa
(V) u pochopnas kucnora,

(u3nUyecKre 1 XUMHYECKHE

RIIEMEHTOB VA-TpyIIibl U
X COCTUHEHUH C y4eToM
CTPOCHUS UX aTOMOB.
XapakTepHu30BaTh
(u3nvecKre 1 XUMHIECKUE
CBOMCTBA MPOCTHIX BELLIECTB
azota u ¢ocdopa u ux
COoeTMHEHUN (aMMHUaka,
coJieii aMMOHUS, a30THOI
KHCJIOTHI, HUTPATOB, OKCHJIA
dochopa (V) u pochopnoit
KHCIIOTHI, pocharos),
CIIOCOOBI UX MOJTyYEHHUS,
MpUMEHEHHE U 3HAYCHHE B
[IPUPOJIE U )KU3HU YEJTIOBEKA.
OmnpenensiTh NOHBI AMMOHUS
1 GochaTHOHBI B pacTBOPE.
OOBACHATDH CYLTHOCTD
HKOJIOTUYECKUX MPOOIIeM,
CBSI3aHHBIX C HAXOKICHUEM
COCIMHEHUH a30Ta U
(dbocdopa B okpyxaromien
cpene. [lnanuposats u
OCYILIECTBIISITH Ha IPAKTUKE
XMMUYECKHE
HKCTICPUMEHTEI, TPOBOIUTH
HaOJI01eHNS, JIeNIaTh
BBIBOJIBI 110 pe3yJIbTaTaM
PKCIIEPUMEHTA PU
MIPOBEICHUH JIA0OPATOPHBIX
OIIBITOB U NIPAKTHUYECKOU
paboTtsl. CrieroBaTh
npaBuiIaM O€30MacHOM
[paboThI B 1abOpaTOpuu Mpu

M CIIOJIb30BaHUU
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Ne HaumenoBanmue KosaunuecTBo IIporpammHuoe cogep:kanue |OcHOBHbIE BHABI AeSITEILHOCTH
n/n pa3aejioB 1 TEM yacoB oﬁyqamumxca
y4eOHOro npeaMera
CBOMCTBA, OJIy4CHHE. XUMUYECKON TOCY/IbI U
M crionbs3oBanue GocdaToB B0OOOPYAOBAHUS.
KauecTBE MUHEPAIbHBIX [Ipon3BOIUTH BEIYUCIICHUS
ynoOpeHuil. XUMUYECKUN  |[lT0 XUMHUYECKUM
PKCIEPUMEHT: ypaBHeHUsAM. Vcronab30BaTh
/leMoHCTpauuu: [IPU BBITOJIHEHUH Y4eOHBIX
(O3HaKOMJIEHHE C 3aJJaHUI TEKCThI yUeOHUKA,
(hU3MYECKUMHU CBOMCTBAMH |CIIPAaBOYHbBIEC MATEpPUAIIbI
a30Ta, hocdopa u ux (TIEpUOINIECKYIO CUCTEMY
coeTUHEHUI (BO3MOXKHO XUMHUYECKUX JIEMEHTOB /.
HCIOJIb30BAHHUE 1. MenneneeBa, Tabmuiy
BUICOMATEPHAIIOB). [PACTBOPUMOCTH KHUCJIOT,
(O3HAKOMJICHHE C OCHOBAHMI U COJICH B BOJE,
oOpa3amu a30THBIX U PIEKTPOXUMUYECKHUI psJl
(bochopHBIX yIOOpeHHA.  |[HANIPSDKEHU METAJUIOB)
[lonydenue, cobupanue,
[pacro3HaBaHUE U U3YYCHHE
CBOMCTB aMMHaKa.
B3aumoneiicteue
KOHLICHTPUPOBAHHOM
A30THOM KHCJIOTBI C MEJIBIO
(BO3MOYKHO HCIIOJIb30BaHUE
BHJIEOMaTEPHAIIOB).
JlaGopaTopHbIE OMBITHI:
[IpoBeneHnE KaueCTBEHHBIX
[peaKIii Ha HOH aMMOHHUS U
(docdar-noH, ¥ U3y4yeHue
[IPU3HAKOB UX NMPOTEKAHUS.
[IpakTuueckas padbora Ne 3:
[lonyueHue aMmMuaka,
M3y4YEHHUE €r0 CBOMCTB.
Brrancienus: mno
YpaBHEHUSIM XUMHYECKUX
€aKI U
2.4 |O0mas 8 OO01mas xapakTepuUCTHKA OOBACHATH 001IME
XapaKTEepUCTUKA piemeHToB [VA-rpynnbl.  [3aKOHOMEPHOCTH B
XUMUYECKUX OcoOEHHOCTH CTPOCHUS M3MEHEHUU CBOWCTB

nIIeMEHTOB [V A-
CPYIIIBL. YTIEpOa U
KPEMHHUM, U UX
COCTMHEHUS

ATOMOB, XapaKTEPHBIE
CTCTICHH OKHCJICHHSI.
Yrinepon, aJuioTponHbie
Mo (UKaIIH,
pactpocTpaHEeHHE B
pupoae, puznyeckue u
XUMHYECKHE CBONCTBA.
Ancop6rus. Kpyrosopor
yriaepoia B PUPOJIC.
OKcubI yraepoaa, ux
(u3nyecKre 1 XUMHYECKHE
CBOICTBA, ACHCTBUEC Ha
PKUBBIC OpPTraHN3MBl,

hieMeHTOB [VA-rpynnsl u
X COEIMHEHUI C y4eTOM
CTPOEHHUSI X aTOMOB.
XapakTepru3oBaTh
(bu3nYeCKre U XUMUYECKHE
CBOICTBA MPOCTHIX BEIIECTB
yTJIepoJia U KpEMHHUS U UX
COCTMHEHUH (OKCHJIOB
YTJIEpOJ1a, YTOIbHOMI
KHCJIOThI, KapOOHATOB,
OKCHJIa KPEMHUS,
KPEMHUEBOM KUCIIOTHI,

CHJIMKATOB), CIIOCOOBI X
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n/n

HaumenoBanue
pa3fieioB U TeM
y4eOHOro npeaMera

KoanuecTBo
94acoB

IIporpammHoe conepskanne

OcHOBHbIE BHBI eI TEJIHLHOCTH
o0yuarommxcsi

[oJTy4eHre U MIPUMEHEHHE.
JKOJIOTHYECKHe MPoOIeMbl,
CBSI3aHHBIC C OKCHJIOM
yraeponaa (IV), runoresa
[100a1bHOTO TOTETUICHUS
KJIMMaTa, MapHUKOBBIH

b dekT. YronpHas KUCIOTa
1 ee conu, ux pu3nvecKue u
XMMHUYECKHE CBOMCTBA,
[10JIy4eHUE U IPUMEHEHHE.
KauecTBeHHas peakuus Ha
KapOOHATHOHBI.
cnonb30BaHne KapOOHATOB
B OBITY, MEIUIIMHE,
[IPOMBIIITICHHOCTH U
CEJIbCKOM XO3sIICTBeE.
[lepBOHAYAIbHBIC IOHATHUS
00 OpraHNYECcKUux
BEIIECTBAX KaK O
COETUHEHUSX yriepoa
(MeTaH, 3TaH, STUJICH,
alleTUJICH, 3TAHOJ,
[ITAEPUH, YKCYCHAs
kuciota). [Ipupoansie
MCTOYHHUKH yTIIEBOIOPOIOB
(Yyroimb, IpUPOAHBIH Ta3,
He(dTh), MPOIYKTHI UX
nepepaboTku (OeH3UH), UX
[pOJIb B OBITY U
[TPOMBIIIJICHHOCTH.
[TonsiTHe 0 OMOTOTHYECKU
Ba)KHBIX BEIIECTBAX: )KHUPaX,
Oenkax, yriaeBojax — u ux
[POJIH B KH3HH YeNIOBEKa.
MarepuanbHOE €TUHCTBO
OpPraHUYeCKUX U
HEOPTaHUYECKUX
coenquHenuil. Kpemuuii, ero
(bu3nIecKre 1 XUMHUYECKHE
CBOWCTBA, ITOJyYCHHUE U
npuMmeHenne. CoeuHEeHNs
KpemHUA B ipupoze. Oouiue
[pesicTaBiIeHHs 00 OKCcUIe
kpemuus (IV) u
KPEMHUEBOM KHUCIIOTE.
CUJINKATHL, UX
MICIIOTIb30BAaHUE B OBITY,
MeIULIIHE,
[TPOMBIIIIJIEHHOCTH.

BakHel1ne CTpOUTENIbHbBIE

[10JIy4EHUs1, IPUMEHEHUE U
3HaYCHHUE B MPUPOJIE U
PKU3HU YEJIOBEKA.
OOBACHATH MPUUUHHO-
CJIE/ICTBEHHYIO CBSI3b:
CTpPOCHHE BEIleCTBa —
CBOMCTBA — IIPUMEHEHUE —
Ha IpUMepax COeIMHEHUI
YIIepoaa U KpEMHHUS.
Omnpenensts kapOoOHATH
CUJIMKAT-HUOHBI B PACTBOPE.
OOBACHATDH CYLTHOCTD
PKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C HAXO0XJICHUEM
YTJIEKUCIIOro ra3a B
OKpYXarollel cpese.
[loaTBEep)KaaTh
0COOCHHOCTH COCTaBa
OpraHMYECKUX BEIIECTB
[pUMepaMu MPOCTHIX
COCIMHEHUH (METaH, 3TaH,
HTUJICH, alleTUJIEH, 3TaHO,
[IIMLEPUH, YKCYCHas
KHCJI0Ta), B3AUMOCBS3b
HEOPraHUYECKUX
COCIMHEHUH YIIIepoaa U
OpraHMYECKUX BEIIECTB.
OnuchIBaTh posib OENKOB,
PKHUPOB U YIJIEBOJIOB B
(YyHKIIMOHMPOBAHUY JKUBBIX
OpraHU3MOB, COCTaB
[IPUPOHBIX UCTOYHHUKOB
YTJIEBOJIOPOOB, UX POJIb B
OBITY U IPOMBILITIEHHOCTH.
[TpOBOIUTH BHIYHCIICHUS TI0
YPAaBHEHHSIM XUMHYECKHX
peakuuii. [Inanuposate u
OCYILIECTBIISATh Ha IPAKTUKE
XUMHUYECKHUE
HKCIIEPUMEHTBI, TPOBOJIUTH
HaOJII0IeHS, 1eNIaTh
BBIBOJIBI 110 pe3yJibTaTaM
HKCIIEPUMEHTA MIPU
MPOBEICHUU 1a00PaTOPHBIX
OTIBITOB U MPAKTUYECKUX
pador. CrenoBaTh
MpaBuamM 0€30macHOM
[paboThI B 1abopaTopuu pu
MCII0JIb30BaHUU

XMMHYECKOH MOCYIbI U
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Ne HaumenoBanue KoanuectBo IIporpammHuoe conepxanne |OCHOBHBbIE BHIbI AeSITEILHOCTH
n/n pa3fieioB U TeM 4acoB ol0yuamommuxcs
y4eOHOro npeaMera
MaTepuallbl: KEpaMHUKa, 000pyI0BaHUSI.

CTEKJIO, [IEeMEHT, OETOH,
hxene300eToH. [IpoGiemMsr
0€3011acHOTO
MCII0Ib30BAHUS
CTPOUTENbHBIX MaTEpUajIOB
B [IOBCEHEBHOM KU3HH.
XUMUYECKUN SKCIIEPUMEHT:
/leMmoHcTpauuu: Monenu
KPUCTAITTNYECKUX PELIETOK
anMasa, rpadura,
¢dymnepena. O3HakOMIICHHE
C TIPOLIECCOM aJICOPOITUHU
[PACTBOPEHHBIX BEIIIECTB
AQKTUBUPOBAHHBIM YTJIEM U
YCTPOICTBOM MPOTHBOTa3a.
O3HaKOMJICHHE C
[POAYKLIUEN CUITUKATHOU
[IPOMBIIIIICHHOCTH
(Buneomatepuais:
CUJTMKATHAS
[IPOMBIILIJIEHHOCT ).
Moenu MOJeKy
OpTraHUYECKUX BELIECTB.
JlaGopaTOpHBIH OTIBIT:
[lonyuenue, cobupanue,
[pacro3HaBaHUE U U3YUYCHHE
CBOMCTB YTJIEKHCIIOTO Tra3a.
[IpoBeneHnE KaueCTBEHHBIX
peakuuii Ha KapOOHAT U
CUJIMKAT-UOHBI U U3yUEHUE
[IPU3HAKOB UX NMPOTEKAHUS.
[IpakTuueckue padoTsl: Ne
4. IlonyueHue yriaekucioro
raza, N3y4eHue ero CBOMCTB.
Ne 5. Pemienue
PKCTICPUMEHTAIBHBIX 337129
o teMe «Baxuenume
HEMETaJUThl U UX
COeIMHEHUS». Briuncnenus:
[0 ypaBHEHUSIM
XUMUYECKUX PeaKuit

M crionp30Bath npu
BEITIOJTHCHUH YI€OHBIX
3aJIaHUI TEKCThI YUeOHHUKa,
CIIPAaBOYHbBIC MAaTEPUAIIBI
(ITeproauyeckyro cucTemy
XAMHUYECKHX dJIeMeHTOB /I,
. MenneneeBa, Tabmauiry
[PaCTBOPUMOCTH KHUCIIOT,
OCHOBaHMI U COJICH B BOJE,
PIEKTPOXUMHYECKUM PsiJT
HaIpsHKEHUH METaJIOB)

MToro mo pasueny 25
MeTasljibl M HX COeTMHEHHUsI
3.1 |O6u1me croiicTBa 4 OO01m1ast XapaKTepUCTHKA PackpbIBaTh CMBICI

MCETAJIJIOB

XHUMHUYCCKUX 3JICMCHTOB —
MCTAJIJIOB HA OCHOBAHHUH HUX
ITOJIOXKCHHUA B

[lepuonnueckol cucreme

M3y4aeMbIX MOHATUN U
[IPUMEHSTH 3TU TOHATHUS
[pY ONMCAHUU CBOWCTB
BEILECTB U UX
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Ne HauMmenoBanme KoanuecTBo IIporpammHuoe cogep:kanue |OcHOBHbIE BHABI AeSITEILHOCTH
n/n pa3aejioB 1 TEM yacoB oﬁyqamumxcn
y4eOHOro npeaMera
XUMHUYECKHUX JIEMEHTOB npeBpatieHuil. OObSICHITD
J1.11. MenneneeBa u 0011I1e 3aKOHOMEPHOCTH B
CTPOCHUS AaTOMOB. M3MEHEHUHU CBOMCTB
CTpoeHue MeTajuioB. PJIEMEHTOBMETAIIOB U UX
MeTtauinueckas CBsi3b U COEIMHEHUH C y4ETOM
MeTajuIn4ecKas CTPOEHHUSI X aTOMOB.
KpUCTaJUIMYecKas pemierka. [XapakTepu3oBaTh CTPOCHUE
DIEKTPOXUMHUYECKUN PSii  [METAJLIOB, OOIIIHe
HaIpsHKEHUH METaIOB. (bu3HYECKre U XUMUIECKUE
Du3nuecKue 1 XUMUYECKUE [CBOMCTBA METAILIOB.
cBoiicTBa MeTautoB. O0mIue [XapakTepu3oBaTh OOMIHE
CIIOCOOBI OTy4YEHUS CIIOCOOBI TONTyYeHUs
MeTtasuioB. [lonsaTue o MeTasuioB. ONUCHIBATH
KOpPPO3UHU METAILIOB, CIIOCOOBI 3aIUTHl METAIIOB
OCHOBHBIE CITIOCOOBI 3aLUTHI 0T KOppo3uu. CienoBarhb
1x oT Koppo3un. CriaBel  [[IpaBUiIaM 0e30MmacHOM
(cTamnb, YyryH, [paboThl B 1a00paTOpUU IIpU
TIOpaIFOMUHUN, OpOH3a) U [MCIIOJIb30BAHUU
X IPUMEHEHNE B OBITY B [XUMHYECKOH TOCY bl U
[IPOMBILLIIIEHHOCTH. 000pyI0BaHUSI.
XUMHUYECKUH IKCIIEpUMEHT: [[[pOn3BOANTH BBIUMCICHUS
JlemoHcTpauuu: OOpasnpl |10 ypaBHEHUSIM
METaJUIOB U CILJIaBOB. XUMUYECKUX PEaKIUi, ECITH
3yueHue pe3ynbTaToB O/INH U3 PEarcHTOB
KOPPO3HH METAJIIIOB COJICPXKUT TIPUMECH.
(BO3MOYKHO HCIIOJIb30BaHUE |Y4UacTBOBaTh B COBMECTHOM
BHJIEOMaTEPHAIIOB). [paboTe B mape Wiy Tpyrie.
JlaGopaTopHbIE OMBITHI: lcrionb30Bath npu
O3HaKOMJICHHE C BBITIOJITHCHUH YIEOHBIX
o0Opa3iaMu MEeTaJlioB U 3aJaHUI TeKCThl y4eOHUKa,
CIUUTABOB, MX (PU3UYECKUMH [CTIPABOYHBIC MAaTEPUAITBI
cBoiictBamu. Beruncnenus: |(Ilepuonnyeckyro cucremy
[0 ypaBHEHUSIM XUMHUYECKHUX DJIIEMEHTOB /.
XUMHYECKHUX peakiuii, eciu . MenneneeBa, Tabnuiry
OJINH U3 PEareHTOB [PaCTBOPUMOCTH KHUCJIOT,
COJICPKUT IPUMECH OCHOBaHUU U COJIel B BOJIE,
PIIEKTPOXUMHUYECKHM PsAJT
HATIPSDKEHUN METaJUIOB)
3.2 [Baxxueiimnme 16 [[{emouHbBIE METAILTB: OOBsICHATH 001IHE
METaJUIbl U UX [10JIOKEHUE B 3aKOHOMEPHOCTH B
COeTMHECHUS [lepronnueckoil cucreMe  [M3MEHEHUU CBOWCTB

XHUMUYCCKHUX DJICMESHTOB
/.. Menneneena,
CTPOEHUE UX aTOMOB,
HAaXO0XJCHUE B IPUPOIE.
Du3nyeckre 1 XUMHUUECKHE
CBOICTBa (Ha IpUMEPE
HaTpus U Kanus). OKCUabl U
TUIPOKCHUJIBI HATPHUS U

kayust. [Ipumenenne

RIIEMEHTOBMETAJIIOB U UX
COETMHEHUH B Tpymmax ¢
Y4E€TOM CTPOEHHUS UX
ATOMOB. XapaKTEpPU30BaTh
(u3nUecKre 1 XUMHYECKHUE
CBOICTBA MPOCTHIX BEIIECTB
METAJIJIOB U UX COEAMHEHUN
(OKCHAOB, THAPOKCHUIOB,

COJICH ), CITOCOOBI MX
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n/n

HaumenoBanue
pa3fieioB U TeM
y4eOHOro npeaMera

KoanuecTBo
94acoB

IIporpammHoe conepskanne

OcHOBHbIE BHBI eI TEJIHLHOCTH
o0yuarommxcsi

[[[CJIOYHBIX METAJIJIOB B UX
COCTMHEHUN.
[[{emouHO3EMEIBHEIC
METaJIb MAaTHUM 1
KaJIbIIM: IOJI0XKCHUE B
[lepuonuueckoit cucreme
XHUMUYCCKHUX DJICMCHTOB
J1.11. Menneneena,
CTPOCHUE UX aTOMOB,
HAaXO0XJICHUE B IPUPO/IE.
Du3nyecKkrue U XUMUYCCKHE
CBOICTBA MarHus 1
KaabLus. Baxxueinime
COCIMHEHMS KaJIbIIUs
(oKCuI, TUAPOKCHI, COJIH).
KecTkocTh BOABI M CIIOCOOBI
ec yCTpaHeHUs. AJIOMUHUIM:
[M0JIOJKEHHUE B
[lepnonnueckon cucreme
XUMUYECKHUX DJIEMEHTOB
J[.11. Menneneena,
CTPOEHHUE aToMa,
HaxO0KJICHHUE B MIPUPO/IE.
Du3nvecKrue U XUMUUCCKHIE
CBOICTBA aJTIOMHUHMS.
AM(doTepHbIe CBOHCTBA
OKCHJIa U THIPOKCHIA
amroMuHus. JKene3o:
[10JIOJKEHUE B
[Iepuonnueckoi cucreme
XHUMUYECKHUX DJIEMECHTOB
J[.11. Menneneena,
CTPOEHHE aToMa,
Hax0JIEHHUE B MPUPO/IE.
Du3ryeckre U XUMUYECKHE
cBoiicTBa xkeme3a. OKCUIBbI,
TUAPOKCHJIBI M COJIH JKelie3a
(IT) u xene3a (III), ux
COCTaB, CBOMCTBA U
[OJy4eHUE. XUMUYECKHUI
PKCTICPUMEHT:
/leMoHCTpanuu:
OcobenHOCTH
B3aMMOJICHCTBHUS OKCHIA
KaJbLUsI K HATPUS C BOJIOH
(BO3MOYKHO HCITOJIb30BAHUE
BHJICOMATEPHAIIOB).
OxpamvBaHue MJIaMEHH
MOHAMU HATpUs, Kaluus 1

KaJIbLIHS (BO3MOXKHO

[OJTydEHUs, TIPUMEHEHUE U
3HaYCHHUE B MPUPOJIE U
PKU3HU YEJIOBEKA.

Y cTaHaBIMBATH
IPUYHMHHOCIIEICTBEHHYIO
CBSI3b: CTPOCHHE BELIECTBA
— CBOMCTBa —
MPUMEHEHHE — Ha TpUMepax
13Y4aeMbIX BEILECTB.
Pacrio3HaBaTh C MOMOIIBIO
KaueCTBEHHBIX PEaKLU
MOHBI METAJUIOB: MarHus,
KaJIbIIHS, ATFOMUHUS, IUHKA,
prenesa (I1) u sxenesa (III),
menu (II). JlokasbiBaTh
aM(OTEepHBIN XapakTep
OKCHJIOB U THIIPOKCH/IOB
QIIOMHHHUSI U [TUHKA.

[ [manupoBaTh 1
OCYIIECTBIISITH HA MPAKTUKE
XUMUYECKHE
HKCIIEPUMEHTBI, TPOBOIUTH
HaOII0IeHUS, Ae1aTh
BBIBO/IbI 110 pe3yJIbTaTaM
PKCTIEpUMEHTA TIPU
[POBEICHUH J1a00PAaTOPHBIX
OTIBITOB M MPAKTHYECKUX
pabot. CnenoBarthb
[paBuiIaM O€30MacHON
paloThI B 1abopaTopuu Npu
MCII0JIb30BaHUNU
XMMUYECKOH MOCYbI U
000pyIOBaHUA.
[Tpon3BONTH BHIYUCICHUS
M0 XUMAYECKHM
YpaBHEHHSIM. Y4acTBOBATh B
COBMECTHOM paboTe B mape
vn rpynne. BeicTpauBath
[pa3BEpHYTHIE MMCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPON Ha
H(pOpMaLIKIO U3 yueOHUKA
U CIIPAaBOYHBIX MaTEPHAJIOB,
rPaMOTHO UCIOJIb30BaTh
M3y4YEHHBIN OHATUHBIN
arnmnapaT Kypca XUMUU
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Ne HaumenoBanue KoanuectBo IIporpammHuoe conepxanne |OCHOBHBbIE BHIbI AeSITEILHOCTH
n/n pa3fieioB U TeM 4acoB ol0yuamommuxcs
y4eOHOro npeaMera
M CITIOJIb30BAHHEC
BHJICOMAaTEPHAIIOB).

lcciienoBanue CBOMCTB
bKecTKoM Bojbl. [Ipouecc
TOpEHUs JKeJe3a B
Krciopoie (BO3MOKHO
MICII0IH30BaHUE
BUICOMATEPHAIIOB).
JIaGopaToOpHBIC OIBITHI:
[IpoBeaeHNE KaYECTBEHHBIX
[peaKIfii Ha HOHBI (MarHusl,
KaJIbLIMS, AIFOMUHUS, IUHKA,
prenesa (11) u xxenesa (III),
menu (I1), onucanue
[MPU3HAKOB UX MPOTEKAHUS.
VccnenoBanue aMpoTepHBIX
CBOWCTB TMAPOKCUA
QIFOMUHHUS U TUAPOKCHUIA
nuHKa. [IpakTnueckue
pabotel: Ne 6. XKecTkocTh
BOJIbI U1 METO/IBI €€
ycTpanenus. Ne 7. Pemienue
PKCTIIEPUMEHTAIBHBIX 337124
o teMe «Baxuneniume
MEeTaJUTbl U UX
COeIMHEHU». Brluncnenus:
[0 ypaBHEHUSIM
XUMUYECKUX PEAKIUH, €CIIH
OJINH U3 PEareHTOB JaH B
M30BITKE WA COJIEPIKUT
[IPUMECH; MAaCCOBOM J0JIHU
BBIX0/1a MPOIYKTA PEAKIINHI

HToro mo pazneny

20

XHMUSI M OKpYKaOLIasi cpeaa

4.1 Xumus u
OKpYKaroIast

cpena

3

BemiectBa 1 Marepuassl B
TOBCETHEBHOMN KU3HHU
uenoBeka. besonacHoe
MICTIOTb30BAHKE BEIIIECTB U
XUMUYECKUX PEaKluii B
owITy. [lepBas momonrs pu
XUMHUYECKHUX 05KOrax U
OTPAaBJICHUSIX. XUMHAUYECKOE
3arpsi3HEHUE OKpYyKarolen
cpenbl (peaenpHas
TOMyCTUMast KOHIICHTPALIHS
BeniecTs. Poib XUMHUu B
[PELICHUU YKOJIOTHYECKUX
pobseM. XUMHUYECKHUI

PKCIIEPUMEHT:

XapaKkTepHu30BaTh pPOJib
XMMHHU B pa3IMUHBIX chepax
NesITeIbHOCTH JIIO/IEH,
OCHOBHBIE BEIIIECTBA U
MaTepHalbl, IPUMEHsSIEMbIE
B )KH3HH COBPEMEHHOTO
yenoBeka. OOBSICHATD
yCJIOBHS 6€30TIaCHOTO
MICTIOJIb30BAaHUS BEILIECTB U
XUMHAYECKUX PEaKIIUI B
ObITY. AHAIU3UPOBATH U
KPUTUYECKH OLICHUBATh
MH(GOPMALIKIO O BIUSHUN
[IPOMBIIIJICHHOCTH,

CEILCKOT'0 XO35iiCTBa,
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HaumenoBanue
pa3fieioB U TeM
y4eOHOro npeaMera

n/n

KoanuecTBo
94acoB

IIporpammHoe conepskanne

OcHOBHbIE BHBI eI TEJIHLHOCTH
o0yuarommxcsi

lemoncTpauuu: M3ydenue
00pasIoB MaTepruagoB
(CTEKJIO, CIIJIaBbl METAJLJIOB,
[MOJTMMEPHBIC MaTEPHAIIBI )

TpaHCIIOPTa U Ap. Ha
COCTOSTHUE OKpY’Karolei
Ccpelbl. YMETh OKa3bIBATh
[EPBYIO MOMOIIb IPU
XUMHUYECKUX 0XKOrax U
oTpaBieHusx. [Ipuaumath
ydacTHe B 00CYXKJICHUH
po0iieM XUMHUYECKOM U
DKOJIOTUYECKOU
HAIPaBIEHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO
MO3UIUIO IO ITpo0ieMe U
[peiaraTb BO3MOKHBIE

[yTH €€ PCIICHUA

HNToro no pasieny 3
Pe3zepBHOE Bpemst
IPesepBHOE Bpems 3
MToro mo pasieny 3
OBLIEE YNCJIO 68
YACOB I10
[TPOI'PAMME
HToro mo pasneny 68
OBIIEE 68
KOJIMYECTBO
YACOB 110
IMPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC

Ne
ypoka

Tema ypoka

KoanuecTBo
4acoB

KonTponbHsble
padoThI

IIpakTnyeckue
padoThI

Jara
H3YYCHUS

1

[leproauueckuii 3aKOH

1

04.09.2026

2

[lepuonnueckas cucrema
XUMUYECKHX dj1eMeHToB [[.1

1

07.09.2026

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKHUX
RIIEMEHTOB IEPBBIX TPEX
[EPUOJIOB, KAJINs, KAJIbLIUS U
X COCIUHEHUN B
COOTBETCTBUU C MOJIOKEHUEM
hiieMeHTOB B llepronnueckon
CHUCTEME U CTPOECHUEM UX
ATOMOB

11.09.2026

THUIbI KPUCTALTHYECKUX
[pElIeTOK, 3aBUCUMOCTD
CBOMCTB BEIICCTBA OT THIIA
KPUCTAJUIMYECKON PEIIECTKH U
BHJa XUMHUUECKOU CBSI3U

14.09.2026

XUMHUecKue CBONCTBA
BEILIECTB, OTHOCSAIIUXCA K
Pa3JIMYHBIM KJ1accam
HEOPIraHUYECKUX COCIMHEHUN,
TEHETUYECKasl CBA3b
HEOPTraHWYECKUX BEIIECTB

18.09.2026

Krnaccugukarus XuMHIecKux
[PEAaKIUH 110 pa3INYHbIM
pu3HaKaM (110 YUCIy U
COCTaBY y4acCTBYIOILIUX B
[pEaK Uy BEIIECTB, 10
TerioBoMy 3G deKTy, 1o
M3MEHEHUIO CTENICHEN
OKHCJICHUS XUMHUECKUX
HIIEMEHTOB, 110 0OPaTUMOCTH,
M0 YYaCTHIO KaTaJIM3aTopa)

21.09.2026

[TonsiTue 06 00paTUMBIX U
HEOOPATUMBIX XUMUYECKHX
CaKITHIX

25.09.2026

[TousaTre 0 XUMHYECKOM
aBHOBECUH

28.09.2026

CocraBiieHHe ypaBHEHUH
OKHCITUTEITHHO-
BOCCTAaHOBUTENIBHBIX PEAKITUH C
MCTIOJTF30BAaHUEM METO/Ia
HIIEKTPOHHOTO OaslaHca

02.10.2026

10

Teopust PIEKTPOTUTUYECKON
I CCOLUAall U

05.10.2026

11

KaTnoHbI, aHHOHEI

09.10.2026
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Tema ypoka

KoanuecTBo
JacoB

KonTponbHsbie
padoThI

IIpakTHueckue
padoThI

Jara
H3yYeHUst

CTemneHs QUCCOUauu

1

12.10.2026

Peakuuu MOHHOTO OOMEHa

1

16.10.2026

KadecTBeHHEIC pE€aku Ha
MOHBI

1

19.10.2026

XUMHUYECKUN SKCIIEPUMEHT:
/Iemonctpanuu: MccienoBanue
PIEKTPOIPOBOAHOCTH
[pPacTBOPOB BEILIECTB, IIpoLEcca
[UCCOLMalluU KUCIIOT,
11es10uei 1 cosel (BO3MOXKHO
MCIIOJIb30BaHUE
BH/JICOMaTEPHUAIIOB)

23.10.2026

16

[Pacrio3naBanme
HEOPraHUYECKHUX BEIECTB C
IIOMOIIIBIO KAYCCTBCHHBIX
[PEaKIMii Ha HOHBI

06.11.2026

17

[IpakTuueckas padora: Ne 1

09.11.2026

18

OO01as xapaKTepUCTHKA
raJIor€HOB

13.11.2026

19

XuMHUecKkue cBOMCTBa Ha
prMepe XJopa
(B3aMMOJICHICTBHE C
MeTaJlJIaMH, HeMETaJIaMH,
[Ie109aMu)

16.11.2026

20

Bakneimme XJI0puasl U UX
HaXO0JICHUE B IIPUPOJIE

20.11.2026

21

JIaGopaTOpHBI OMBIT:
l13yueHue CBOMCTB COJISTHOM
KV CJIOTBI

23.11.2026

22

OO0111as1 XapaKTepUCTHKA
pi1eMeHTOB VIA-Tpynnbl

27.11.2026

23

CtpoeHue u puznyeckue
CBOWCTBA MPOCTHIX BEILIECTB —
KHCJIOPOZA U CEPBI

30.11.2026

24

CepoBoAOpO/I, CTPOCHHUE,
@Hznqecxne U XUMHNYECCKUC
CBOMCTBA

04.12.2026

25

XUMHUECKUE peaKiii,
JTIe)Kale B OCHOBE
[IPOMBIIIJICHHOTO CI10c00a
MTOJIY4EHHS] CEPHON KHCJIOTBI

07.12.2026

26

HaxoxaeHue cepsl U ee
COETMHEHUI B IPUPOJE

11.12.2026

27

Hab6mronenue mporiecca
00yrIIMBaHUS caxapa Mo
eliCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM
KHCIIOTHI

14.12.2026

28

OO0m1as XxapaKTepuCTUKa

PIIEMEHTOB VA-rpynisl

18.12.2026
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Tema ypoka

KoanuecTBo
JacoB

KonTponbHsbie
padoThI

IIpakTHueckue
padoThI

Jara
H3yYeHUst

A30T, pacripocTpaHeHHe B
npupoze, GU3nIecKue u
XMMHYECKHE CBOHCTBA

1

21.12.2026

Coyn aMMOHHS, UX
(bu3nyecKrue 1 XUMUUYECKHE
CBOMCTBA, IPUMEHEHHUE

25.12.2026

31

lcrnonb30BaHre HUTPATOB U
COJIE aMMOHHUS B KQUECTBE
MUHEPaIbHBIX yI00pECHHI

28.12.2026

32

Oxcun dpochopa (V) u
dbocdopHast Kuciaora,
(U3HYECKUE M XUMUYICCKHEC
CBOICTBA, MTOJTyYCHHE

11.01.2027

33

O3HaKoOMJIEHHE ¢ 00pa3LamMu
A30THBIX U POCHOPHBIX
ynobpenuit

15.01.2027

34

JTaGopaTopHbIE OTBITHI:
[TpoBeneHNe KaueCTBEHHBIX
[pEaKLIHI1 HA MOH aMMOHHUS U
docdar-non, v u3ydueHue
MPU3HAKOB X MPOTEKAHUS

18.01.2027

35

OO011ast XapakTepuCTUKa
piieMeHTOB [VA-rpynmsl

22.01.2027

36

KpyroBopor yriaepona B
npupojie

25.01.2027

37

KauecTBeHHast peakius Ha
KapOOHATHOHBI

29.01.2027

38

[ [prpoaHbIE UCTOYHUKHT
YTJIE€BOIOPOAOB (Yrob,
[IPUPOJIHBIN ra3, HePTh),
[IPOAYKTHI MX IIepepaboTKu
(OeH3uH), UX poib B OBITY U
[TPOMBIIIJIEHHOCTH

01.02.2027

39

CoenuHEeHNs KPEMHUS B
npuposie

05.02.2027

40

[IpoGnembl 6e30MmacHOTo
MCII0JIb30BAHUS CTPOUTENbHBIX
MaTEepHUAIOB B TOBCETHEBHOM
PKU3HU

08.02.2027

41

O3HaKOMJIEHUE C IPOLYKIUEN
CHJIMKaTHOM IIPOMBIIIEHHOCTH
(Buneomarepuansi:
CUJIMKaTHAast
[TPOMBIIIIJICHHOCTB)

12.02.2027

42

[TpakTuyeckue paboTsl: Ne 4

15.02.2027

43

OO01ast XapakTepUCTHKA
XUMHUYECKHX DJIEMEHTOB —
METaI0B HA OCHOBAHUH HX
nosoxkeHus B [lepuoanueckoi
CHCTEME XUMHYCCKUX

19.02.2027
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ypoka

Tema ypoka

KoanuecTBo
JacoB

KonTponbHsbie
padoThI

IIpakTHueckue
padoThI

Jara
H3yYeHUst

hiementoB .1

44

MeTanauueckas CBSI3b U
MeTauInyecKast
KpUCTAJUTMYECKasl pelieTka

22.02.2027

45

OO01He CrIocoObI MOTYYSHUS
METaJIOB

26.02.2027

46

XUMHUYECKUN SKCIIEPUMEHT:
JlemoncTpanuu: O6pasisi
METAJJIOB U CIUIABOB

01.03.2027

47

[[{e04HBIE METAIUIBL:
rosioxkenue B [lepuonnueckon
CUCTEME XMMHYECKHUX
binemenToB J[.1

05.03.2027

48

MenpeneeBa, CTpOSHUE UX
ATOMOB, HAXOXJICHHUE B
npupojie

12.03.2027

49

OKCH[IBI U TUJIPOKCH/IBI HATPUSI
U KaJIus

15.03.2027

50

[[lenouHO3eMEIbHBIE METAJIIBI
MarHui U KaJbLWN:
nosioxkenue B [lepuonnueckon
CUCTEME XUMMUYECKUX
bnemenToB J[.1

19.03.2027

51

Du3znyeckrue U XUMHUYECKUE
CBOIMCTBA MarHus U KaJlbIus

22.03.2027

52

DKecTkoCTh BOABI U CITOCOOEI €€
yCTpaHEeHHs

26.03.2027

53

AJTFOMUHUI: TIOJIOKEHNE B
[leproauueckoi cucreme
XUMHUYECKHUX 3JieMeHToB [[.1

05.04.2027

54

Ddusnueckue u XUMHUYECKHE
CBOMCTBA AJTFOMUHUS

09.04.2027

55

PKeneso: moioxxeHue B
[lepnonnueckon cucreme
XUMHYECKHX daeMeHToB J[.1

12.04.2027

56

Dduznueckre U1 XUMHUYECKUE
CBOICTBA JKeJie3a

16.04.2027

57

XUMUUYECKU SKCIIEPUMEHT:
lemoncTpammu: OcobeHHOCTH
B3aMMO/ICHCTBHS OKCHJIA
KaJIbI[AS U HATPHS C BOJOM
(BO3MOKHO HCITOIb30BaHUE
BIJICOMaTEPHUAIIOB)

19.04.2027

58

OKpallliBaHHEe MJIaMEHU
MOHAMU HATPHS, KIS 1
KaJIbLIHS (BO3MOYKHO
HCIIOIL30BaHHE
B1JICOMATEPHAIIOB)

23.04.2027

59

[Ipouiecc ropeHus xkenesa B
KHCII0pOJi€ (BO3MOYKHO

26.04.2027
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Ne Tema ypoka KonauuyectBo | Konrpoabubie | IlpakTuuyeckue Hdara
ypoxa 4acoB padoThI padoThI H3y4YeHHSs

MCIIOJIb30BaHUE
BH/JICOMaTEPHUAIIOB)

60 |MccrnemoBanue aM(poTepHBIX 1 30.04.2027
CBOWCTB T'MAPOKCUIA
QITIOMUHUS U THAPOKCHIA
[IMHKA

61 [XKecTtkocTh BOIBI 1 METOIBI €€ 1 07.05.2027
yCTpaHESHHS

62 |BeaucieHus: Mo ypaBHEHUSM 1 14.05.2027
XUMUYECKUX PEAKLUM, ECIIH
OJIMH U3 PeareHTOB JIaH B
M30BITKE UM COJAEPIKUT
prMecH

63 |BemecTBa u MaTepHalibl B 1 17.05.2027
[MOBCEITHEBHOW KU3HU
yeIoBeKa

64 [[lepBas moMoIb Ipu 1 21.05.2027
XUMHYECKHX 0KOTax U
OTPaBJICHHUSIX

65 |Posib XuMUU B pEIICHUU 1 24.05.2027
HKOJIOTMYECKUX MPOo0sIeM

66 |PesepBHOE Bpems. Ypok 1 u3 3 1

67 [PesepBHOE BpeMms. Ypok 2 u3 3 1

68 [PesepBHOE Bpems. Ypok 3 u3 3 1

OBLIEE KOJIMYECTBO YACOB 68

110 ITPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJBLHOIO
MPOLIECCA

. Yuebnuk mno mnpeameTy «XUMHs», BKIOYEHHBIM B (denepanbHbIN
nepedeHb yueOHukoB (DIIY).

2. DnextponHble oOpazoBarenbHbie pecypcel PI'MC «Mosi mikomay,
bubnmmoteka mmudpooro oopazosarenpHoro koaTeHTa (IIOK).

3. I[I’II[&KTI/IIICCKI/IG N KOHTPOJIbHO-U3MCPUTCIIbHBIC MAaTCPHUAJIbI.
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