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PabGowyas mporpaMmMa 1O XUMHM Ha YpOBEHb OCHOBHOTO OOIIETo
oOpazoBanust st obOywarommxcss MAOY COIII Ne 16 paspaborana B
COOTBETCTBHUH C TPEOOBAHUSAMU:

. ®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 oOpazoBaHuu
B Poccutickon ®denepanuny;

. npukaza Munnpocemenuss ot 31.05.2021 Ne 287 «O6
yTBEpXKJIeHUH (heepalIbHOrO0 TOCYAapCTBEHHOrO 00pa3oBaTeNIbHOTO CTaHAapTa
OCHOBHOT'O 00111eT0 00pa30BaHUsY;

. npukaza Munnpocsemenuss or  18.05.2023 Ne 370 «O6
yTBepKAeHUH (heaepanbHOoil 00pa30BaTeIbHOM MPOTrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUs;

. npuka3a Munnpocsemenuss ot 09.10.2024 Ne 704 «O BHeceHHH
M3MEHEHH B HEKOTOphIE NpHKa3bl MuHHCTEpCTBa mpocBemeHus Poccuiickon
®enepauuy, Kacaromuecs  (QeaepalbHbIX  00pa30BaTENbHBIX  IPOrPAMM
HavyaJbHOro 00I1ero 00pa3oBaHus, OCHOBHOI'O O0OIIIEr0 00Opa30BaHUsI U CPETHETO
o011iero oOpa3oBaHus»;

. npukaza Munnpocsemenuss oT  22.03.2021 Ne 115 «O6
yTBepkaenun Ilopsigka opraHu3aliii M OCYHIECTBJICHHUS 00pa3oBaTesbHOMN
NESATEIbBHOCTH 10 OCHOBHBIM  00II€00pa3oBaTENbHBIM  MporpamMmmam —
oOpa3oBaTeNpHBIM IpOrpaMMaM HauyajibHOIO OOILEro, OCHOBHOTO OOLIEr0 |
CpeIHero o01Iero 0opa3oBaHusY;

. Konnenmuuu npenojgaBanusi yueOHOT0 IpeaMeETa;

. Konnenmuu skojiorudeckoro  o0pa3oBaHUsi B CHUCTEME OOIIero
oOpa3zoBaHus;

. CII 2.4.3648-20 «CaHUTapHO-3MTUAEMHUOJIOTMYECKUE TPeOOBaHUSA K

OpraHW3alisIM BOCIMTAHHWS M OOYUYEHHUsS, OTHIbIXa W O3JOPOBJICHUS ACTCH WU
MOJIOZICKHY, YTBEP)KICHHBIX MOCTAHOBJICHUEM TJIABHOTO CAaHUTApHOTO Bpada OT
28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «['uruennueckre HOpMaTUBBI U TPEOOBAHUS K
oOecrieueHnt0 0e30MacHOCTH W (W) OE3BPEAHOCTH ISl YesloBeKa (PaKTopoB
Cpelbl OOWTaHMs», YTBEPKICHHBIX IMOCTAHOBJICHHEM TJIABHOTO CAHUTApHOTO
Bpaya oT 28.01.2021 Ne 2;

. y4eOHOTO TJIJaHa OCHOBHOTO 00IIero 00pa3oBaHUsl, YTBEPKICHHOTO
npukazom MAOY COII Ne 16 ot 29.08.2025 Ne 224-1 «O BHECEHUN U3MEHEHUN
B OCHOBHYIO 00pa3oBaTeIbHYIO MPOrPaMMy OCHOBHOTO 00IIIero o0pa3oBaHUs;

. dbenepanpHOl paboueil MPOrpaMMsbl MO Y4EOHOMY MPEIMETY.

PabGouast mporpaMma OpHUEHTHpPOBaHA Ha  IICJICBBIC  NPUOPUTETHI,
chopMmynupoBaHHbIe B (deaepanibHOW pabouel mporpaMMe BOCTHUTAHHS U B
paboueit mporpamme Boctimtanuss MAOY COIII Ne 16.



PaGouasi nporpaMmma mno yue0HoMYy npeamMeTy «Xumus» s 8—9-x
KJIACCOB

IlosicHuTeIbLHASA 3alIMCKA

[Iporpamma 10 XHMMHM Ha YPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeabHOI IPOrpaMMbl OCHOBHOTO 00111eTr0 00pa3oBaHus, MPeCTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe (QeaepanbHOil pabodeil mporpaMMbl
BOCIIMUTAHUS U C YYETOM KOHLEMIIMHU MPENOJaBaHusl y4EOHOro mpeaMeTa « XUMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusax Poccuiickoit deneparum.

[IporpammMa 1o XMMHU JaeT MPEJCTaBICHUE O LEJAX, OOIIe cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYaIOIIMUXCS CPEACTBAMHU Y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s13aTEIbHOE MPEIMETHOE COJIEpKaHHeE,
peaycMaTpuBaeT paclpeesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHE IIO
pazznenaM M TeMaM MPOrpaMMbl 1O XHMHH, OMPENETSeT KOJIWYECTBEHHBIE U
KauyeCTBCHHBIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHYEMYIO
MOCJICIOBATEIPHOCTh ~ M3YUYEHUS XHMHH C yY9eTOM  MEXKMPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTHKH yd4eOHOTO TMporiecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera st
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs, a TaKkKe TPpeOOBAaHUN K
pe3ynbTaTamM 0O0ydYeHHUSI XUMUW Ha YPOBHE IeJICH N3yUeHUS MPeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATENILHON JEATEIbHOCTH O0O0yYalomerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHUWE XWMHUHU CIIYKUT OCHOBOM Jisi (DOPMHUpPOBAHUS MHUPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUM O MaTepPUATBLHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAOT (POPMHUPYEMBbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHUSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuyenne xumunn:

. CIIOCOOCTBYET peasi3allii BO3MOXKHOCTEH JUIsl CaMOpa3BUTUS H
dbopMupoBaHUSl  KYJBTYpbl JMYHOCTH, €€ oOmed U (QyHKIHMOHAIHHOU
IPaMOTHOCTH;

. BHOCUT BKJaJ B (OPMUPOBAHHME MBIIIJIEHUSI M TBOPUYECKUX

CHOCOOHOCTEM  O00ydYaromMxcsi, HaBBIKOB HX CaMOCTOSITENbHOM  y4ueOHO
NESITETBHOCTH,  OKCIEPUMEHTANIBHBIX M HCCIIEOBATENbCKUX  yYMEHUH,
HEOOXOIMMBIX KaK B TIOBCEJHEBHOH JKM3HH, TaK U B MNPOGECCHOHATBLHON
TeSITeTbHOCTH;



. 3HAKOMUT CO CHENU(UKOW HAYYHOTO MBIIUICHUS, 3aKjabIBacT
OCHOBBI IIEJIOCTHOTO B3IJISia HA EIWHCTBO MPHUPOIBI M YEIOBEKa, SBISIETCS
OTBETCTBCHHBIM 3TarioM B ()OPMUPOBAHWH €CTECTBEHHO-HAYYHOH TPaMOTHOCTH
00yJaroImxcs;

. cnocoOcTByeT  (OPMHUPOBAHHIO IEHHOCTHOTO  OTHOUICHHS K
€CTeCTBEHHO-HAYYHBIM 3HAHUSM, K MPHUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B
IKOJIOTUYECKOE 00pa3oBaHue 00yUYaOIUXCA.

JlaHHbIE HaANpaBJEHUS B OOYYEHUM XHMHUHU OOECIIEUMBAIOTCS CIEHU(UKON
COJEpKaHUsl  y4yeOHOro  IMpenMeTa, KOTOPBIM  SBISETCS  IE€Iaroru4ecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONMPEAECICHHOM 3TaIle €€
pa3BUTHA.

Kypc xumuun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHMsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATHUN XUMHUHU, OCHOB
HEOPTaHWYECKON XUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSTUI
OpTraHUYECKON XHUMUHU.

CtpykTypa coJepkaHusl MporpaMMbl N0 XMMUU COPMUpPOBAHA HA OCHOBE
CUCTEMHOTO IoAXoJa K ee u3ydeHuro. CoaepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATAN O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHIATUN O XUMUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYPHO OPraHHU30BaHbl IO MPUHLHILY
MTOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOro ypOBHS:

. aTOMHO-MOJIEKYJISIPHOTO YUYEHUS KaK OCHOBBI BCETO
€CTECTBO3HAHMUS,;

. [Tepuoanueckoro 3akona J[.M. MenaeneeBa Kak OCHOBHOTO 3aKOHa
XAMUH;

. Y4EHUSI O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

. MPEACTABICHUM 00 JJIEKTPOJUTUYECKON TUCCOIMALIUM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HOMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, PA3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPyroMy, BBITIONHS (GYHKIUA OOBSICHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEM MPAKTUYECKOTO MPUMEHEHUS M TOJTYUYCHUS
M3y4YaeMbIX BEIIIECTB.

OcBoeHue mporpaMMbl IO XHMHH CIOCOOCTBYET  (POPMUPOBAHHIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydyeHne XMMHM NOPOUCXOAUT C NPHUBICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyXarolmuid MHUpY,
«bnomorus. 5—7 xknacce» U «PHU3UKa. 7 Kaace.



[Ipy wu3ydYeHHMM XUMHUU TMPOUCXOJUT (PopMHpOBaHUE 3HAHUNW OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JIEATEIIbHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI.
3amaga yuyeOHOro MpenMeTa COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaXHEUHNX (PAaKTOB, MIOHATHM, 3aKOHOB M TEOPETUYCCKUX IMOJIOKEHUH,
JOCTYIHBIX O00OOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NPUOOIICHUM K HAyYHBIM METOJaM T[O3HAHUS TMPU U3YYEHUU BEILIECTB U
XUMHUYECKUX PEaKIuid, B GOPMUPOBAHUU U PA3BUTHM TO3HABATEIBHBIX YMEHUN U
WX TPUMEHEHUM B Y4YeOHO-TIO3HABATEIBHON H y4eOHO-HCCIIEAOBATEILCKON
JIeATEIbHOCTH, OCBOEHHUM IIpaBWJI OE€30IaCHOIO0 OOpaIlleHHs C BEIIECTBAMHU B
MOBCEIHEBHOM >KU3HHU.

[Ipu u3yyeHnn XUMHUU Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUS BaXKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

. dbopMHUpOBaHUE UHTEIUICKTYyaJIbHO PA3BUTONW JIMYHOCTU, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATUIO PEIICHUM,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM XKU3HU;

. HAIpaBJIEHHOCTh OOY4YEHUS Ha CHCTEMaTUYEeCKOE NPUOOIIEHUE
oOyyaromuxcss K CaMOCTOATEIbHON IMO3HABATENIbHOM JEATENbHOCTH, HAyYHBIM
METOJlaM MO3HaHUsA, (POPMUPYIOMIMM MOTHBALMIO U PA3BUTHUE CIIOCOOHOCTEH K
XUMUU;

. o0OecrieyeHue  YCJIOBUM,  CHOCOOCTBYIOUIMX  MPUOOPETEHUIO
OOy4aroIMMHUCSL ~ OMNbITa  Pa3HOOOpPA3HOW  AESATENbHOCTH, TMO3HAHUS W
CaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMH), HMMEIOIINX
YHHUBEpPCAIbHOE 3HAYCHUE VISl PA3TUIHBIX BUJIOB I€ATEIHHOCTH;

. dbopmupoBanue 001IeH (YHKIIMOHATHHOM M €CTECTBEHHO-HAYUYHOM
IPaMOTHOCTH, B TOM YHCIE€ YMEHHH OOBICHATH M OLICHUBATh SIBJICHUS
OKPYKAIOIIET0 MHpPA, UCIOJIb3Yysl 3HAHUS U OIBIT, MOJYyYEHHBbIE MPU U3yUYCHUU
XUMUHU, TPUMEHSATh WX TPHU PEIIeHWH MpoOJieM B TMOBCEIHEBHOM JXU3HU U
TPYAOBOU JIE€SATEIBHOCTH;

. dopMupoBaHue y oOOydaroluXcss T'yMaHHUCTHYECKUX OTHOILEHUH,
MOHUMAHUSI IEHHOCTH XHMHYECKUX 3HAHUW IS BBIPAOOTKH DKOJIOTHYECKH
1eJIeCO00pa3HOro MoBeACHHUs B OBITY W TPYIAOBOW JEATEIBHOCTH B LEISAX
COXPAaHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

. pPa3BUTHE MOTHBALIMM K OOYYEHHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO
U CaMOBOCIHMTAHMIO HAa OCHOBE YCBOCHHUS OOILEYEIOBEUECKMX LEHHOCTEMH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MpOGuis U HAMPABIECHHOCTH JalbHEHIIEro
oOyueHus.

OO0miee 4YMCIIO YacoB, OTBEICHHBIX I HM3YyYCHHUS XUMHH Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8-M kiacce — 68 4yacoB
(2 yaca B Hezeno), B 9-M kiacce — 68 yacoB (2 yaca B HEJICIIO).



Jlns peanuzali MPOrpaMMbl HUCHOJB3YIOTCA YYEOHHKH, JIOMYIIEHHBIE K
UCIOJb30BAHUIO TIPH pealn3aliil HUMEIOIMIUX TOCYIapCTBEHHYIO aKKPEIUTAIHIO
00pa3oBaTeNbHBIX NPOrPaMM HauyalbHOTO OOILEro, OCHOBHOTO OOIIET0, CPeIHEro
obmiero o0pa3oBaHMs OpraHU3alMSIMU, OCYIIECTBISIOIIMMU 00pa30BaTEIbHYIO
NEeATEIbHOCTb, MPUKa30M Munnpocsemenus ot 26.06.2025 Ne 495:

. Xumus, 8 knacc/ I'abpuensa O.C., OcrpoymoB WU.I'., Cnankos C.A.,
AO «M3patensctBo "[IpocBemenue »;

. Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnankos C.A.,
AO «M3patensctBO "[IpocBemienue »;

DneKTpoHHbIE 00pa30BATENIbHBIE PECYPCHI, TOMYIIEHHBIE K UCIOJIb30BAHUIO
IpU pean3alii UMEIOIIUX TOCYJapCTBEHHYIO aKKPEAUTAIMIO 00pa30oBaTEIbHBIX
OporpaMM HaudajJbHOrO OOIIEro, OCHOBHOIO OOWLIETr0, CpemHero OoOIIEero
oOpazoBanus npukazoM Munnpocsemenus ot 18.07.2024 Ne 499:

. Xumus, 8 wkimace, ®I'AOY [IIO «Akagemuss MUHNOPOCBEIICHUS
Poccumny;

. Xumus, 9 kmace, ®I'AOY IO «Axkagemuss MUHOPOCBELICHUS
Poccuny;

. DOneKTpoHHBIM 00pa3zoBaTeNbHbI pecypc «JloMamiHue 3agaHus.
OcHoBHOe oOmee oOpa3zoBanue. Xumus», 89 kmacc, AO «U3marenbcTBO
"IIpocBemieHue" »;

. Tpenaxep «O06nako 3HaHui». Xumua. 8 kiacc, OO0 «DPu3UKOH
JIaby;



Conep:kanue y4eOHOIro npeamMera

8-i1 kj1acce
IlepBoHayajibHble XUMHYECKHE MOHATHS

[Ipenmer xumun. Ponb XMMHUM B KU3HU YETOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3NYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BemlecTB. [loHsiTHe 0 MeTojax Mo3HaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI M MOJICKYJIBI. Xumuudeckue dJIeMEeHThl. CHMBOJIBI XMMHYECKHX
QJICMCHTOB. HpOCTLI@ N CJIOXXHBIC BCIICCTBA. ATOMHO—MOHGK}/HHpHOG YUYCHHUC.

Xumnueckass ¢opmyrna. BajreHTHOCTH aTOMOB XUMHUYECKHUX HIIEMEHTOB.
3aKOH TMIOCTOSIHCTBA CcocTaBa BenlecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTHOcHUTENBbHAST MOJIEKYJISIpHAs Macca. MaccoBast 1011 XUMHYECKOTO dJIEMEHTA B
COCIMHEHUU.

KomnuectBo BCIICCTBA. Moib. MOHHpHaH Macca. B3aumocBs3b KOJIM4YCCTBA,
MAacCcCbl M YHCIAa CTPYKTYPHBIX CIWHHI] BCIICCTBA. Pacuersr mo (bOpMYJIaM
XUMHUYCCKHUX COCI[PIH@HHfI.

Ou3znyecKre U XUMUYECKUE SABJICHHS. XUMUYECKas pPEeaKIUs U €€ MPU3HAKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHuUs. Krnaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHA).

XUMUYEeCKUMN IKCIIEPUMEHT:

3HAKOMCTBO C XMMHUYECKOHN MOCYJI0M, IpaBUiiaMi pabOThl B JabopaTopuu U
npueMaMu 0O0pallleHus ¢ JIabopaTOpHBIM O000PYIO0BAaHUEM, U3yYCHUE U OMHCAHUE
bu3nMUecKuX CBOWCTB 0O0pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOIIOACHHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aWMOJICHCTBUE Mejla ¢ KHCJIOTOM) SIBJICHUM, HAOII0ICHHE 1
ONKCAaHKWE TMPU3HAKOB MPOTEKAHUS XMMUYECKHX peakiuil (pas3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA
menu (I1) mpu HarpeBanuu, B3auMOJICUCTBHUE Kelie3a ¢ pacTBopoM coiu meau (11),
H3yUYeHHE CIOCOOOB pa3jeiieHUs] CMECEH: ¢ MOMOIIbI0 MarHuta, (UILTPOBAHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadus, mpoBeeHUE OYUCTKH MTOBAPEHHON
COJIM, HaAONIOJIEHUE W  ONHCaHWE  pe3yJIbTaTOB  MPOBEICHHUS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYJI
(I1IapOCTEePKHEBBIX ).



BakHeluue npeacTraBuTe M HEOPraHUYEeCKUX BelecTB

Bo3nyx — cmech razoB. CoctaB Bo3znyxa. Kucimopoa — 3IeMEHT U IpoCcToe
BemecTBo. HaxoxxaeHuwe kuciaopoga B NOpupoje, (uU3HuecKue M XUMHUYECKUe
cBoiictBa (peakuuu TopeHusi). Oxkcunbl. [lpumenenue xkucnopona. CrnocoOsbl
MOJIy4eHHUs] KuUclopoda B JabopaTOpuu W TPOMBINUIEHHOCTH. Kpyrosopor
Kuciopoa B mpupoze. O30H — auioTporHas MoAudUKaIus KUcaopoaa.

TemnoBoii 3¢ (heKkT XUMHUECKON peakinu, TePMOXUMUYECKUE YpaBHEHHUS,
9K30- M HHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT u mpocroe BemecTBo. HaxoxaeHue Bojopoja B
npupoje, GU3MUECKMe M XHMHYECKHE CBOWCTBA, MNPUMEHEHHE, CIIOCOOBI
noay4deHus. Kuciorsl u comnu.

MounsipHblii 00BbeM ra3oB. PacyeTsl 0 XUMUYECKUM YPaBHEHUSM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputelb. PacTBOpHL.
HacebllieHHble Y1 HEHACBIIMIEHHBIE PACcTBOPhI. PacTBOPUMOCTH BEWIECTB B BOJE.
MaccoBas 10Ji BEILIECTBA B pacTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B MPUPOJI€ U B KU3HU 4YesioBeKa. KpyroBopoT Bojbl B MPUPO/IE.
3arpsisHeHHE TPUPOAHBIX BoA. OXpaHa U OYKMCTKA MPUPOIHBIX BOJI.

Knaccudukanus nHeopranndeckux coenuHenuii. Oxkcuanl. Knaccudukarus
OKCUJIOB:  cojeoOpasyroniue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HecosieoOpaszyronre. Homenkmarypa okcuaoB. Duszndeckue U XUMHUYECKUE
cBOMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Krnaccudukaiss OCHOBaHMM: ILIENOYM M HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NUECKHE W XMMHYECKUE CBOWCTBA
ocHoBaHuU. [ToyueHne oCHOBaHUM.

Kucnotel. Knmaccudukanust kuciaor. Homenknarypa kuciaor. @uznueckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocTM MetaiuioB H.H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenkiarypa cosieil. @U3nyecKkue 1 XMMHYECKUE CBOMCTBA COJIEH.
[Tomyyenue couen.

I'eneTnyeckas CBsI3p MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIMHEHUM.
XUMHYECKHUI IKCIIEPUMEHT:

KaueCTBEHHOE ONpPEACIICHUE COACPKaHMs KUCIOPO/aa B BO3IyXe, MOJIyYeHHUeE,
coOupaHue, pacrmo3HaBaHWE W W3YyYEHHE CBOWCTB KHCIOPOJa, HAOIIOJACHHE



B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIIOBHS BO3HMKHOBEHUS U
MpPEKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHIIOB U
OMMCAaHWE WX CBOMCTB, MOJy4YE€HHE, COOMpaHUE, PACIO3HABAHUE U HW3YUYCHHE
CBOMCTB BOJIOpoJia (TopeHue), B3auMojeicTBre Bojopoaa ¢ okcugom menu (II)
(BO3MOXXHO HCIIOJIb30BAaHUE BHUACOMATEPHAJIOB), HAOMIOACHUE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, IPUTOTOBIICHUE PpPACTBOPOB C OMNPEIECICHHON
MacCOBOW JOJIEd pacTBOPEHHOIO BEIIECTBA, B3aMMOJECUCTBUE BOABI C METAJJIAMU
(HaTpueM ©  KaiuplMeM) (BO3MOXKHO  HCIOJIb30BaHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE O0pPa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaO0JI0ICHUE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOpPAX KUCIOT U ILEIOYEH,
uzydeHue B3aumojieiictBusa okcuga menu (II) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHu, peakUWil HEUTpan3alvH, IOJIYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHUE OJIHOIO MeTajjla JPYTMM M3 pacTBOpPA COJIM, PEIICHHE
AKCIEPUMEHTANIBHBIX 3a/lad Mo TeMme «BakHelime Kiacchl HEOPraHUYECKUX
COCIVHEHUI.

IMepuognueckuin 3akoH U Ilepumoamyeckass cucreMa XHUMHYECKHX
iemeHTOoB JI.A. MenneneeBa. Crtpoennme aroMoB. XHMHYECKA CBA3b.
OKuCIUTEILHO-BOCCTAHOBUTEIbHbIE PEAKIIUU

[lepBble MONBITKM KiIacCU(pUKALMM XUMUYECKUX 3JeMeHTOB. [loHsATHe O
IpYIIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMEJbHBIE METAJLIbI,
rajioreHbl, HHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpHbIE OKCUABI
Y THUJIPOKCHU/IBI.

[lepuonnueckuii 3akoH. lleproanueckas cucTemMa XUMHUYECKUX 3JIEMEHTOB
HU. MenneneeBa. KoporkonepuogHas W JJIMHHONEpHOAHAS  (HOPMBI
[Tepunoanueckon cucrembl xumuueckux 3iiemeHToB .M. Menaeneesa. Ilepuoas u
rpynnbl. @U3NYECKUN CMBIC HOPSIAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U TPYIIIbI
AJIEMEHTA.

Crpoenune aromoB. CocTaB aToMHbIX sjep. M30Tonbl.  DJIEKTPOHBI.
CrtpoeHre 2JIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHYECKHUX SJIEMEHTOB
[lepuonnueckoin cucrembl [[.M. MenneneeBa. XapaKTEepUCTUKA XHUMUYECKOTO
AJIEMEHTA T10 ero noyoxeHuro B Ilepuonnueckoit cucreme J1.11. Menzaeneena.

3aKOHOMCpHOCTI/I HN3MCHCHUA paanyca aTroOMOB XHMHWYCCKHUX JJICMCHTOB,
METAJUINYECKUX M HEMETAIIJIMYECKUX CBOMCTB I10 rpymnmam M rnepuoaam.

3nauenue Ilepumonuueckoro 3akoHa u llepuoanueckoit  cUCTEMBI
XAMHUYECKUX DJIEMEHTOB I Pa3BUTHS Hayku W npaktuku. .M. Mennenee —
YUYEHBIU U TPaKIaHUH.

Xumudeckass cBsi3b. KoBaneHTHast (mojisipHass W HEMOJISIpHAsi) CBSI3b.
DJIEKTPOOTPULIATELHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.



CreneHb OKHCJICHUS. OKMCIINTEIbHO-BOCCTAHOBUTEIBHBIC pEaKnuu.
Hpoueccm OKHCJICHHS M BOCCTaHOBJICHUS. OKHMCINTEIIN 1 BOCCTAHOBUTEIIH.

XuMHYeCKUM IKCIICEPUMEHT:

u3ydeHue oOpaslloB BEIIECTB METANIOB M HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUIKOCTPUPYIOIIUX  NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropenue, peakliMy pa3IoKEeHUs], COETUHEHU).

MexnpeaMeTHbIe CBSI3H

PeaHI/ISaHI/I}I MCIKIIPCAMCTHBIX CBSI3EH IIpu U3Yy4YCHUU XUMHU B 8-M KJ1acce
OCYHICCTBIACTCA 4YCPC3 HMCIIOJIB30BAHUC KakK O6HII/IX CCTCCTBCHHO-HAYYHBIX
HOHHTHﬁ, TaK " HOHHTHﬁ, ABJIIAIOIUXCA CUCTCMHBIMHA JI1 OTACIIBHBIX ITPCIAMCTOB
CCTCCTBCHHO-HAYYHOI'O IIUKJIA.

O6IHI/I€ CCTCCTBCHHO-HAYYHBIC ITOHATHA: HayLIHBIﬁ (baKT, THUIIOTC3a, TCOPH:,
3aKOH, aHaJIu3, CHHTC3, KJIaCCI/I(l)I/IKaI_II/IH, IICPUOINYIHOCTD, Ha6J'IIOI[€HI/IC,
OKCIICPUMCHT, MOACIUPOBAHNC, N3MCPCHHUC, MOACIIb, ABJICHUC.

®dusuKa: Marepusi, aToOM, O3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOMBI, PAAUOAKTUBHOCTDh, MOJICKYJa, AJIEKTPUYECKUN 3apsl, BEIIECTBO, TENO,
00beM, arperaTHoOe€ COCTOSIHUE BEIIECTBA, ra3, PU3MYECKUE BEIMYUHBI, €IUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3B€3/1bl, COJHIIE.

buonorus: gporocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MUHEpasbl, TOPHBIE TOPOJIbI,
M0JIE3HBIE UCKOTIaeMbI€, TOTLITUBO, BOAHBIE PECYPCHI.

9-11 KJ1acce
Bel]_leCTBO U XUMHNYIEeCKada pealmml

[lepnognueckuit 3axoH. llepuonnueckas cucTeMa XMMHUYECKUX DJIEMEHTOB
A.N. Menneneea. CTpoeHHe aTtoMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
XAMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPHUOJOB, KIS, KalblUHUS H HX
COCMHEHUN B COOTBETCTBHMU C IIOJIOKEHHEM JJIEMEHTOB B llepunoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BemecTBa: BUIbI XMMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
pEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALIMYECKOU PEIIETKU U
BUJIa XMUMHUYECKOMN CBSI3H.



Knaccudukanus 1 HOMEHKIATypa HEOPTAaHUYECKUX BEHIECTB. XHUMUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEIIECTB.

Knaccudukanus XUMHUYECKHUX peakluid MO pa3audyHbIM Tpu3HakaMm (10
YHUCIIy U COCTaBy YYacTBYIOIIMX B PEAKI[MU BEHIECTB, MO TEIIOBOMY 3 deKTy, Mo
U3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, 0 0OpaTUMOCTH, IO
YYaCTHIO KaTaau3aTropa). DK30- U IHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
ypaBHEHUSI.

[TonsTe 0 ckopocTh XuMHUYeckoil peakuuu. [loHatue o0 0OpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peaknusx. [[OHATHE 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. [lonsarne o karammse. [loHsTHE 0 XMMHYECKOM paBHOBeCUU. DAKTOPHI,
BIIUSIONIME HAa CKOPOCTh XUMHYECKOW PpPEaKIuyh M TOJOKEHHUE XHUMHUYECKOIO
PaBHOBECHSI.

OKHCIIUTENPHO-BOCCTAHOBUTENIBHBIE  PEAKLWU, AJEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peakuuu. CocraBnenue YpPaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIM C  HWCIOJB30BAaHMEM  METOJA
AJIIEKTPOHHOTO OajaHca.

TGOpI/IH BHGKTpOHHTquCKOﬁ AUCCONUaIu. SHCKTpOJIHTLI )51
HCIOJICKTPOJINTHI. KaTI/IOHBI, aHUOHBI. MexaHu3m Jucconuanmmy BCIICCTB C
Pa3IN9YHbIMHU BHIaMH XUMHUYECKOM CBs3H. CTEIEeHb JUuCConualmnu. CunpHBIC U
cia0ble QJICKTPOJIUTEI.

Peakuuu #oOHHOTO OOMeHa. YcClIoBUS MNPOTEKAHHUS pEaKUuid HOHHOIO
oOMe€Ha, MOJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHUA peakiunil. CBOMCTBA KUCIIOT,
OCHOBAaHMM W cojJell B CBeTE€ MPEACTaBICHUH 00 AIEKTPOIUTHYECKOU
nucconnanyu. KauecTBeHHbIE peakiiuv Ha HOHBI. [IoHSATHE O THIPOIU3E COJIEH.

XUMUYECKUMN IKCIIEPUMEHT:

03HAKOMJICHHE C MOJICISIMU KPUCTAJUTMYECCKUX PEIICTOK HEOPTaHHMYECKUX
BCIIIECTB — METAIOB W HeMeTaIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(x;mopua HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIuu
OT BO3JEHUCTBHUS pPa3IMYHBIX (PAKTOPOB, HCCICIOBAHHE DJICKTPOIPOBOIHOCTH
pPacTBOPOB BEIIECTB, IpoIlecca JUCCOIMAIIMKA KHCIOT, IIeJioued u  cojie
(BO3MOXKHO  HCIIOJIb30BAaHHWE  BHJASCOMATEpPHATIOB),  IIPOBEJACHHUE  OIBITOB,
WUTIOCTPUPYIONIUX  TPU3HAKM  TPOTEKAHHWS  Peakluid HOHHOTO  oOMeHa
(oOpazoBaHme oOcajaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIONTUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEaKIUn
(ropeHme, peakiMyu PasIoKCHHS, COSTUHEHHUS), pAacllO3HABAaHUE HEOPTaHUYCCKUX
BCIIECTB C TIOMOIIBIO KA4YECTBEHHBIX pEaKIMi Ha HOHBI, pCIICHUE
AKCIIEPUMEHTAILHBIX 33]1a4.



HemeTayiibl 1 UX COeAMHEHUS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapaKkTepHbIC cTeneHn okucieHus. CTpoeHWe W (PU3NUECKHE CBOMCTBA MPOCTHIX
BEIICCTB — TajJoOreHoB. XHWMHYECKHME CBOMCTBA Ha TIpUMeEpe  XJopa
(B3auMOJICHiCTBME C MeETaIaMH, HEMeTaJIaMH, IMIeIouaMH). XJIOPOBOIOPO/I.
ConsiHast KMCIOTa, XMMUYECKHWE CBOMCTBA, MOJydyeHHE, NMpUMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOJia Ha OpPraHWU3M 4YeloBeKa. BaxHeWmme XJIOopuabpl M HX
HaX0XJICHUE B TIPUPO/IEC.

Obmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue U (PU3NYECKUE CBOMCTBA
MPOCTHIX BEIECTB — KUCIOPOAa U Cepbl. AJTOTPONHBIE MOAUDUKAIINH KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpPOEHHUE, (PU3NYECKUE U
XUMHUYECKHEe CBOMCTBA. OKCHUIBI CEpbl KaK MPECTAaBUTENN KHUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (U3HYECKHE M XUMHYECKHE CBoiicTBa (oOmme Kak
OpeCTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklluu,
JeKalie B OCHOBE IPOMBIIUIEHHOTO CHoco0a MONy4YeHHUsT CEPHOM KHCIOTHI.
[Tpumenenue cepHoit KUCIOTHI. CONM CEpHOM KUCIIOTHI, KAUECTBEHHAs! peaKkius Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COCOUHEHHM B MpHpoae. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMIEH CpeIbl COCIWHEHUSMHU cephbl (KUCIOTHBIC JT0XKIIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO0masi xapakTepucThkKa 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIECHUSA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
¢duznyeckue U xuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyeckrue 1 XMMHUYECKHUE CBOMCTBA, OJMyuyeHue U npuMenenue. Conu aMMOHuS,
uX (pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHMCIIOTa, €€ TOoJyuyeHue, (PU3NYECKue U XUMUYECKHE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENS Kiacca KHUCIOT U crnenuduueckue).
Hcnonp30BaHne HUTPATOB M COJEM AaMMOHHSA B KaueCTBE MHHEPAIbHBIX
ynoopenuii. XuMHU4ecKoe 3arpsi3HeHUe OKPYXKAIoIIe cpeibl COSAMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUWE BO3AyXa, MOYBBI W BomoeMoB). Docdop,
aloTponHeie Moaudukanuu (ochopa, (U3MUECKUE U XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas kuciaoTa, Pu3NIECKUe U XUMHUIECKUE CBOMCTBA,
nosyyenue. Mcnonas3oBanue GpocharoB B kKauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mras xapakrepucTtuka 37eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTCTCHU  OKUCJIEHUS.  YTJepoid,  aUIOTPOITHBIC
MOAM(UKAIINKA, PACIPOCTPAHCHUE B TpUpojae, (U3UYECKHE U XUMHUYCCKHEC
cBoricTBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
bu3MYecKue W XUMHUYECKHE CBOKMCTBA, JCHCTBHE HAa JKUBBIC OpPTaHU3MEI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJOTHYECKHE MPOOJEMbI, CBA3aHHBIE C OKCHUJIOM
yriepoaa (IV), rumore3a riao0albHOTO TOTEIJICHUS KJIWMaTa, MapHUKOBBIN
addekt. YronpHas KUCIOTa U €€ COJIM, UX (PU3NUEeCKHNe U XMUMHYECKHUE CBOMCTBA,



nojayuyeHue U TpuMeHeHue. KauecTBeHHass peakinuss Ha KapOOHAT-HUOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH U CEIHCKOM
XO3AUCTBE.

[lepBoHayanbHbIE TIOHATHS 00 OPraHWYecCKHMX BEIIECTBAX Kak O
COCMHEHMSIX yTriepoaa (MeTaH, 3TaH, JTHWJCH, aleTUJICH, STaHOJ, TIUICPHH,
YKCyCHasi KucyioTa). [IpupoHbIe UICTOYHHUKHU YTJIEBOJOPOIOB (YToib, IPUPOTHBIN
ra3, HedTh), NPOAYKThl HX TMepepaboTku (OEH3WH), WX poOJdb B OBITYy U
IPOMBINUICHHOCTH. [loHSITHE O OMOJOTMYECKH Ba)KHBIX BEIECTBAX: JKUPAX,
Oenmkax, yriieBoJaXx — M WX POJM B JKMU3HU YelIOBeKa. MarepualbHOE €IMHCTBO
OpPTaHUYECKUX M HEOPTAHUUECKUX COCTMHCHHM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, IOMyYEHUE U
npuMmeHenue. CoenuHeHUs KpeMHus B mnpupozge. OOmue mnpencTtaBieHus o0
okcune kpemuust (IV) u kpemHueBoil kucinore. CHIMKAThl, UX UCIOJB30BaHUE B
OBbITY, B MPOMBIIUICHHOCTH. Ba)kHelne CTpouTelbHbIE MaTepUallbl: KepamHKa,
CTEKJIO, LIEMEHT, OE€TOH, ese300eToH. IIpobiembl Ge301acHOro MCHOIb30BAHUSA
CTPOUTENIbHBIX MAaTEPUAJIOB B [IOBCEIHEBHON JKU3HU.

XuUMHYeCKUI IKCIIEPUMEHT:

U3y4eHHe 00pa30B HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-UOHBI U HAOJIOJCHHUE MPU3HAKOB
UX TIPOTEKAHMsI, OMBITHI, OTpAKAIOIIME (PU3NUYECKHE M XUMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHUE C
oOpasmiaMu ceppl M €€  COEAUHEHMSIMU  (BO3MOXHO  HCIIOJIb30BaHUE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOyTIIMBaHUs caxapa Mo JelCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
WOH M HAOJIOJIEHWE NpHU3HAKA €€ MPOTEKaHWs, O3HAKOMJIEHUE C (PU3HUECKUMU
cBoiicTBaMu a3orta, (Gochopa M HX COEIMHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yI0OpeHUH, MoIyUueHue,
coOuMpaHue, pacro3HaBaHWE U M3YyYCHHE CBOMCTB aMMHaKa, I[POBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydeHne NMpu3HAKOB
MX MPOTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOW A30THOW KUCIIOTHI C MEJIBIO
(BOBMOXKHO  HCIIOJIb30BAHHE  BHUJEOMATEPHAJIOB), U3yYeHUE  MOJeJIer
KPUCTAJUIMYECKNX PEIIeTOK anmasa, rpadwura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM yTJEM U
YCTPOMCTBOM NPOTHBOra3a, MojydeHue, coOupaHue, pacro3HaBaHUE U U3y4UEHUE
CBOMCTB YIJIEKMCIIOTO ra3a, MpOBE/ICHHE KauyeCTBEHHBIX peakluuii Ha KapOoHAT U
CWIMKAT-UOHbl W M3YyYECHHE TMPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJICHUE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIICHHOCTH, PEIICHHE SKCIEePUMEHTAIBHBIX
3az1a4 1o reMe «BakHelIe HeMeTaluIbl M1 UX COSIUHEHUSY.



MeTaiibl 1 UX COEeAMHEHUS

OO01as XxapakTepucTUKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHHH
ux nonoxeHus B llepuonnueckon cucremMe XUMHUYECKHUX dnaeMeHTtoB [J[.M.
MenzeneeBa u crtpoeHuss atoMoB. CTpoeHHE MeTauloB. Meraueckas CBs3b U
METaJUIMYECKass  KPUCTAJUIMYECKasl  pelIeTka.  JJEKTPOXUMUYECKHA  psl
HaNpspKeHUN MeTayuioB. OU3MUecKe U XMMUUYECKHE CBOMCTBA MeTauioB. O0mue
cocoObl MosydeHuss MeTayioB. lloHATHE O KOPpPO3MM METAIOB, OCHOBHBIE
CHoco0bl 3alMThl UX OT Koppo3uu. CruiaBbl (CTallb, YyrYH, AIOPATIOMUHUM,
OpoH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenouynbie MeTamuIbl: nojoxkeHue B [leproanueckoil cucteMe XUMUYECKUX
anemeHToB J[.MI. MeHneneeBa, CTpoeHHE MX aTOMOB, HaXOXIEHHUE B MPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpuMepe HaTpusi U Kanus). OKCUIbl U
TUAPOKCUABl HaTpusi W Kauus. I[IpuMeHeHHe IIEeNOYHBIX METAUIOB U HX
COCIUHECHUM.

[[lenouyno3eMebHbIE METAJUIbl MarHuid W KajbIlUi: IIOJIOKCHHE B
[Tepronnueckoil cucreme xumuueckux 3nemeHtoB [[.M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B IIpupojie. usndyeckue 1 XMuMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxueilue coequHEeHUs KalblUs (OKCHUI, THIAPOKCHI, COJIH).
’KecTkocTb BOJIBI M CLIOCOOBI €€ yCTpaHEHUS.

ATIOMUHHMI: TI0JIOXKEHHE B Hepnozmqecxoﬁ CHUCTCMC XHMHUYCCKHUX
QJICMCHTOB ]_—[I/I MeH,ueJIeeBa, CTPOCHHUC AaTOMAa, HAXOXICHHC B IIPpUPOIC.
du3NYeCcKrue U XMMUYECKHUE CBOMCTBA aJIFOMUHUSL. AM(bOTepHLIG CBOMCTBA OKCHIa
W TUAPOKCHIA aJIFOMHUHUA.

Kenezo: nonoxenue B [lepuoguueckoil cUCTEME XMMHYECKUX 3JIEMEHTOB
JAWN. MenneneeBa, CTpoeHUE aToMa, HaxOoxJAcHHE B npupone. dusznueckue u
XUMUYECKHE CBOMCTBA xkene3a. OKkcuibl, TuapoKcuabl u cou xenesa (1) u xenesa
(III), mx cocTaB, CBOMCTBA U IMOJTyYCHHE.

XUMHYECKUI IKCIIEPUMEHT:

O3HaKOMJIEHHE ¢ oOpa3llaMd METaUIOB U CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBaMM, H3Y4YEHHE  pe3yJbTaTOB  KOPPO3UHU  METAIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOCHCTBHUS OKCHJA
KaJblUsl M HATpus C BOJOM (BO3MOXKHO HCIIOJIb30BaHHE BHUACOMATEPUAJIOB),
UCCIIEIOBAaHUE CBOMCTB YKECTKOM BOJbI, MpOIlEcca TOPEHUS *Kelle3a B KUCIOPOJIe
(BOBMOXKHO  HCIIOJIb30BAHHWE  BUJEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHUS
KayeCTBEHHBIX PEaKIUMi Ha MOHBI: MarHus, Kajblus, aJlOMUHUS, LIMHKA, jKele3a
(1) u xeneza (III), meau (1), HaOnrOAEHUE U ONMUCAHUE MPOLECCOB OKPALIMBAHMS
IUTAMEHH WOHAMM HATpHsl, Kalusg W Kajblus (BO3MOXHO HCIOJIB30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAaHIE aM(POTEPHBIX CBOWCTB THAPOKCHIA aTIOMUHUS



U THAPOKCHAA IWMHKA, pCIICHUC DKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEMC «Baxneiime
MCTAJIZIbI 1 UX COCAUHCHUS).

XuMus 4 OKpy:KaoLas cpeaa

BGHIGCTB& H MaTcpualibl B HOBCCI{HGBHOﬁ ’)KM3HM 4eJIoBeKa. beszomacHoe
HCIIOJIB30BaHHUC BCIICCTB M XHMMHNUYCCKHX pGaKHI/Iﬁ B 6BITy. HepBaﬂ ImoMo1ib IIpu
XUMHUYICCKHUX OKOrax U OTPABJICHUSAX.

XHUMHYECKOE 3arps3HEHUE OKpYKaromend cpeapl (mpemenbHas JOMyCTUMAsT
KOHIIeHTpaIus Bemiects, ganee — [1JIK). Ponb xumum B pemeHuu 3KOJOTHIECKIX
poOJIeM.

XuMHYeCKUM IKCIICEPUMEHT:

M3y4YeHHE 00pa3loB MAaTepHAIOB (CTEKJIO, CIIaBhl METAJUIOB, MOJIMMEPHBIS
MaTepHuabl).

MexknpeaMeTHbIe CBSA3H

Peanmm3zannst MeXnpeIMETHBIX CBS3€M NMPHU U3yYEHUM XMMHUU B 9-M Kitacce
OCYILECTBIIICTCS. 4YE€pe3 HCIOJIb30BaHUME KaK OOIIMX €CTECTBEHHO-HAy4HBIX
MOHATHUM, TAK W MOHATHM, SBISIONIUXCS CUCTEMHBIMH JJISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mmue ecTeCTBEHHO-HAYyYHbIE TOHSTHS: HAYYHBIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, T[epUOJUYHOCTh, HAOJIO/ICHHE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, MapPHUKOBBIN
s dekT, TEXHOIOTHS, MaTEPHUAIIBI.

dusznka: Marepusi, aToOM, D3JICKTPOH, MIPOTOH, HEUTPOH, HOH, HYKIMU]I,
W30TOIbI, PATUOAKTUBHOCTh, MOJIEKYJIA, DJICKTPUYECKUN 3apsifi, MPOBOIHUKH,
MOJTYTIPOBOJHUKH, JTUIJCKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, paCTBOP, PACTBOPUMOCTh, KPUCTATIINUECKAs
pelieTka, CIUiaBbl, (PU3WYSCKUE BEIUYUHBI, CIIUHMIIBI M3MEPEHHUS, KOCMHYECKOE
MPOCTPAHCTBO, TIJIAHETHI, 3B€3/1bl1, COJHIIE.

buonorusa: ¢orocunTes, AbixaHue, Ouocdepa, 3KocHUCTEMa, MUHEPAIbHBIE
yA00peHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIC BEIIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MHUHEpaIbl, TOPHBIE TOPOIHI,
MOJIC3HBIC UCKOIIAeMbIe, TOTLIMBO, BOJAHBIC PECYPCHI.



IlnannpyeMble pe3y/ibTaThl OCBOCHUSI Y4eOHOI0 IpeaMeTa

JIN4HOCTHBIE PeE3yabTarThbl

JIMYHOCTHBIE PE3YIIbTATBI OCBOCHHUA IIPOrpaMMbl OCHOBHOTIO O6HIGI‘O
06pa3013aH1/151 JOCTHUT'alOTCA B XOIC 06y‘{€HI/I5{ XUMHHU B CIHMHCTBC y‘I€6H0ﬁ )41
BOCHHUTATEIILHOM ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAUITMOHHBIMHA pOCCHﬁCKHMH
COMUOKYIIBTYPHBIMH W JOYXOBHO-HPABCTBCHHBIMH HICHHOCTAMMU, IIPUHATBIMH B
O6HICCTBC npaBuJIaMl MW HOpPpMaMH IIOBCACHUA U CHOCO6CTBYIOT Imponeccam
CaMOIIO3HaHM1s, CAMOPA3BUTHA U COIUATIN3allUN O6yanOHII/IXCH.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXAalOT  TOTOBHOCTh  OOyYarOIIMXCA
PYKOBOJCTBOBAaTbCS CUCTEMOM IIO3UTUBHBIX ILIEHHOCTHBIX OPHEHTALUW W
pacILIMpEeHUe OIIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) MAaTPUOTUYIECCKOI'0O BOCIIMTAHUA:

LIEHHOCTHOTO OTHOUIEHUS K OTE€YECTBEHHOMY KYJbTYpHOMY,
UCTOPUYECKOMY M HAyYHOMY HACIEIUIO, NOHMMAaHUS 3HAYEHUS XUMUYECKON
HAayKU B JKU3HU COBPEMEHHOro OOIIECTBa, CIOCOOHOCTH BIIAAETh JOCTOBEPHOM
uHpopMalMe O TMEepelOBbIX JOCTHKEHHUSX M OTKPBITUSAX MHPOBOM U
OTE€YECTBEHHOM XMMUH, 3aUHTEPECOBAHHOCTH B HAayYHBIX 3HAHUAX 00 YCTpOMICTBE
MUpa 1 00LIEeCTBa;

2) rpaskIaHCKOTr0 BOCIMTAHUS:

IPEACTABICHNUS O COLMAJIBHBIX HOPMAax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-UCCIEOBATEIbCKOM, TBOPUYECKOW H  JAPYIHX  BHUAAX
JESITEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JAEATEIBbHOCTU IpU
BBIMIOJITHEHUM Y4€OHBIX, [103HABATEIbHBIX 3a7ay, BBIMOJIHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
YW B3aUMOIIOMOIIM B TIpoliecce ATOW Yy4yeOHOM JeATeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBO€ TOBEAEHWE M IIOCTYNKH CBOMX TOBAPUILEH C ITO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUMI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHUPOBO33PEHUYECKUE TIPEICTABIEHNUS O BELIECTBE U XUMUUYECKOU PEAKIINH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO PA3BUTHUS HAYKH U COCTABJISAIOLINE
OCHOBY JIJIi TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHUS NPUPOIBI, B3aUMOCBSI3SX YEIIOBEKa C
MPUPOIHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;



MIO3HABATEIbHbIC MOTHUBBI, HAIPABJICHHBIC HA TIOJIYYCHUE HOBBIX 3HAHUM 110
XUMUHU, HEOOXOIUMBIE IS OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SIBJICHUH,
MO3HABATEIbHON, WH()DOPMAITMOHHOW M YHUTATEIBCKOW KyJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH palbOThl C YYEOHBIMH TEKCTaMH, CIPABOYHOMN
JUTEPATYpPOH, JOCTYMHBIMA TEXHHUYECKHUMH CpEJACTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYCHHIO M IIO3HAHHIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTH M
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, TMPOEKTHOM UM  HCCIIEIOBATEIIbCKOMN
JEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyYECHHS B
JIaTbHEHIIIEM;

4) dpopMupoBaHus KyJbTYPHI 310POBbSI:

OCO3HaHWE I[EHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0POBbIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHE MOCIEACTBUU U
HETMPUATUE BPETHBIX MPUBBIYCK (YIOTPEOICHHSI aTKOTOJIS, HAPKOTHUKOB, KYpEHUs),
HEOOXOJMMOCTH COOMIOJICHUST MpaBuid O€30MacCHOCTH TMpu  OOpallleHUuH ¢
XUMUYECKAMH BEIIECTBAMH B OBITY U pPEaTbHOU KU3HH,

S) TPy10BOr0 BOCIIUTAHUS:

UHTEpEC K MPAKTUYECKOMY M3YUYEHHIO Npodeccuid M TpyJa pa3iuyHOro
poJia, yBaXKE€HUE K TPy U Pe3yJbTaTaM TPYAOBOU IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbBHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHemHon npodeccuoOHaIbHOM AESTENbHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANBHON CPEJIE;

6) ’K0JI0rHYeCcKOro BOCIIMTAHUS

HKOJIOTUYECKU I1€JIeCO00pa3HOe OTHOILEHHE K TMPUPOJAE KAaK HCTOYHUKY
KHU3HU Ha 3emile, OCHOBE €€ CYIECTBOBAaHUs, MOHUMAaHUE [IEHHOCTH 37J0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKoMy M TCHUXHMYECKOMY 3/I0pOBbIO, OCO3HAHHE IIEHHOCTH COOJIOICHMUS
paBuJ O€30MaCHOTO MOBEEHUS MPU padOTe ¢ BEIIECTBAMMU, a TAKXKE B CUTYyalHsIX,
YTPOKAIOLIUX 3/I0POBBIO U )KU3HU JIIOJIEH;

CITIOCOOHOCTH TPUMEHSITh 3HAHUS, MOJIydaeMble NMPU U3YYECHUU XUMHH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOIHON CPEION, JIJIS TIOBBILLICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTUUECKUX MPOOJEM M IMyTeH WX PEeLICHUs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJACTBOBATHCS UM B IO3HABATEIILHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.



MeTanpeamMeTHblie pe3yabTaThl

B cocraBe MeranmpeaMETHBIX PE3YJIbTATOB BBIAEISAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHPOBO33PECHHS OOIIEHAyYHbIE TOHATHUSA (3aKOH, TEOpHS,
NPUHLIUI, TUNOTe3a, (PaKT, CUCTEMa, MPOIECC, IKCHEPUMEHT U Jp.), KOTOpbIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM
HAy4YHOM KapTHMHE MHpA, U YHUBEpCaJIbHbIE yUeOHbIC NEUCTBUS (I103HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, PETYJISITUBHBIC), KOTOpble 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO y4eOHOM
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el cCTBUSA
Ba3oBble Jiornyeckue AeicTBHA:

YMCHHA HCIIOJB30BATH IMPHUCMBI JIOTHYCCKOI'O MBIIIJIICHUA IIPpXU OCBOCHHUU
3HAHMU: PaCKpPLIBATb CMBICII XMMHWYCCKUX MTOHSITUH (BBII[CJ'ISITB HX XapaKTCPHBIC
IIPU3HAKH, YCTAHABJIMBATL B3dMMOCBA3L C JAPYIUMU HOH)ITI/ISIMI/I), HCIIOJIB30BAaTh
IIOHATHUA AJIA 00BSICHECHUS OTACJIBbHBIX CbaKTOB u ﬂBHCHHﬁ, BBI6I/IpaTB OCHOBAaHUA U
KpUTCpUH OJIA KJ'IaCCI/I(i)I/IKaL[I/II/I XUMHUYCCKHUX BCIICCTB U XHMMHYCCKUX peaKuHﬁ,
YCTaHaBJIUBATh IIPHYMHHO-CIICACTBCHHBIC CBA3U MCIKIAY 00BEKTaMHU HU3Yy4CHUA,
CTPOUTH JIOTHYCCKHUC PACCYKIACHUA (I/IH,ZIYKTHBHBIG, ACAYKTHUBHBIC, IIO aHaJ'IOFI/II/I),
JCJIaThb BBIBOJBI M 3aKJIFOYCHUI,

YMEHHE TPUMEHATh B TMPOIECCE IO3HAHUA TMOHATUSA (NIpEeAMETHbIE U
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH IMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTaBICHUS —
XUMHUYECKUN 3HaAK (CHUMBOJ DJIEMEHTa), XuMmudeckas GopMyna W ypaBHEHUE
XUMHUUYECKON peakiy — MpU PEIICHUH y4eOHO-TTO3HABaTEIbHbBIX 33J1adu, C YYeTOM
ATUX MOJIETBHBIX IMPEJICTABICHUI BBISBIATh M XapaKTepU30BaTh CYIIECTBEHHbBIC
MPU3HAKN W3Yy4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MTPOIIECCAX U SIBJICHUSIX.

Ba3oBbie ucciieqoBare/ibCKe J1elCTBUA:

YMEHHUE HCMOJIb30BaTh ITOCTABJIEHHBIE BOMNPOCHI B KaY€CTBE MHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAa4eCTBE OCHOBBI i (POPMUPOBAHUS THIOTE3BI TIO
IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

OpUOOpETeHHE ONbITa MO IJIAHUPOBAHMIO, OpPraHU3allUd U MPOBEACHUIO
YYEHHUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJbTar, POPMYIHPOBaTH 000OIIEHUS U



BBIBOJIBI TI0 PE3YJIbTaTaM MPOBEACHHOTO OIbITa, UCCIECIOBAHUS, COCTABISTH OTUET
O MIPOJIEIaHHOM pabdoTe.

Pabora c unpopmanueii:

yMEHUE BBIOMpATh, AHATU3UPOBATh U HHTEPIPETUPOBATH HH(GOPMAIIHIO
pa3IMYHBIX BUJOB U (OPM MPEACTABICHUS, MOITYIaeMyI0 U3 pa3HbIX HCTOUHUKOB
(Hay4HO-TIOMyJIApHAsl JUTepaTypa XHUMHUYECKOTO COJEp)KaHUSA, CIPABOYHBIC
nocoOusi, pecypchl WHTEPHETa), KPUTUYECKH OIICHUBATh IMPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO MH(OPMAIIHIO;

YMEHHE MPUMEHATh pa3IN4HbIe METOJIbl M 3alpOChl NPH MOUCKE U OTOOpE
UHPOpPMAllMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JMJIsi BBIIOJHEHUS
y4€OHBIX U MO3HABATEJIbHBIX 33/1a4 OIPENEICHHOIO TUIIA, IPUOOPETEHHUE OIbITA B
o0nacTi MCHOJb30BaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMAIBHYIO (POpMY MpeACTaBICHHUS HHPOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3a7a4d  HECJIOKHBIMU CXEMaMH, JuarpaMmamu,
apyrumu popmamu rpaduKi 1 KX KOMOMHALUSAMY;

YMEHUE HCIONb30BaTh M AaHAJIM3UPOBATh B Tpolecce Y4YeOHOW W
HCCJIEIOBATENLCKON JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOT0 XO35IMCTBA M TPAHCIOPTAa HAa COCTOSIHUE OKPYKAIOIIEH NPUPOIHON
Cpelbl.

KOMMyHI/IKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH:

yMEHUSl 3a7aBaTh BOMPOCHI (B Xone auamora W (WiM) JUCKYCCHH) TIO
CylIecTBy  oOCyXmaaeMol  TeMbl, (OPMYJIHpPOBATH CBOM  TPEAJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJTHEHHS MPE/TIOKEHHOM 3a1a4H;

YMEHUS  TPEJCTaBIATh  MOJYYEHHbIE  pe3yJibTaThl  MO3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJlaTh MpPE3EHTALUIO
pE3yNbTATOB BBINOJHEHUS XMUMHUYECKOTO JKCIEPUMEHTa (J1a00paTOPHOTO ONBITA,
1a00paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHHSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyeTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuuid (oOcyXneHus, 0OMEH MHEHUSIMU, MO3TOBBIE IITYPMBI, KOOPAWHAIIUS
COBMECTHBIX JICUCTBHM, OIPEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJTHEHHOHN paboTHI U Ap.).



PeryisiTuBHbIE YHMBepPCAJbHbIE Y4eOHbIe NelCTBHSA:

YMEHHE CaMOCTOSITEIIBHO OMPEACATh IENN JeATeIbHOCTH, TUIAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh M TPH HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee F3(pGEeKTUBHBIC CIIOCOOBI PEIICHUs YUEOHBIX U
MO3HABATENBHBIX 337]a4, CaMOCTOSITEIIBHO COCTaBJISATh WM KOPPEKTUPOBATH
NPEJIOKCHHBIA aTOPUTM JCHCTBUI MPH BBIIIOJHEHUU 3aJaHUA C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHWU 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OILICHWBATh COOTBETCTBHE IOJIyYCHHOTO pe3yJbTaTa 3asBICHHOW IEIH, YMEHHE
UCTIONIb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, TIpe/jIaracMbIe B yCIIOBUH 3aJaHU.

HpeI[MeTHbIe pe3yJabTarThbl

B cocraBe mnpeaMeTHBIX pPe3yJbTaTOB II0 OCBOCHHUIO 00s3aTEIBLHOIO
COJIep)KaHMs, YCTAaHOBJICHHOTO JaHHOW enepalbHON padodei MporpamMMon,
BBIJICISIIOT: OCBOEHHBIE OOYYarONIMMHUCS Hay4HbIC 3HAHHSA, YMEHUS M CIIOCOOBI
JnercTBul, crnenuduuecKkue Id  IpeAMETHONH o01acTu  «XHUMHUS», BHBI
JNESITEIbHOCTH 1O  TOJYYEHWIO HOBOTO  3HAaHWS, €ro  HHTEPHPETALNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

8-i1 ki1acce

K koHiy oOyuenus B 8-M KJiacce IpeaMETHBIC pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUINA:

. pPacKpbIBaTh CMBIC] OCHOBHBIX XUMHUYECKUX TOHSITHH: aToM,
MOJIEKYJIa, XUMUYECKUI AIIEMEHT, POCTOE BEILIECTBO, CI0KHOE BEUIECTBO, CMEChH
(omHOpOAHAS W HEOJHOPOAHAS), BAJCHTHOCTh, OTHOCHUTENIbHAS AaTOMHAas W
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAsI Macca, MaccoBast
JI0JISI XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00bEM, OKCHJI, KUCIIOTA,
OCHOBAHHUE, COJIb, 3JIEKTPOOTPUIATEILHOCTh, CTENEHb OKUCJIEHUS, XUMHYECKas
peakuus, KiIacCUpUKAIMS  PEaKluid: PpeakIuud  COCAUHCHHS, PEaKIuu
Pa3NOKEeHUsI, PEAKIIUU 3aMEIICHUsI, peakllui 00OMeHa, 9K30- U IHAOTEPMUYECKHE
peaKkiuu, TermIoBoi 3P hEeKT peakuuu, siAPO aToma, JICKTPOHHBIM CIIONH aToMma,
aToOMHasi OpOUTalIb, paJlyC aToMa, XUMUYECKasl CBsI3b, MOJSPHAS U HETOJSIpHas
KOBaJICHTHAs CBsI3b, MOHHAS CBSI3b, MOH, KATMOH, aHHOH, PaCTBOP, MacCOBas 101
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIlUsi) B pacTBOPE;

. WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHITHH U
MPUMEHSIThH OTU TTOHSTHS MPU ONMCAHUU BEIIESCTB U UX MPEBPAIICHU;

. WCIIOJIB30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTaBJieHUsI (popmyI
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

. OTPEENITh BAJICHTHOCTh AaTOMOB DJJIEMEHTOB B  OHMHApHBIX
COCIMHECHUSX, CTETNECHb OKHCICHUS OJJIEMEHTOB B OWHApHBIX COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEIEIECHHOMY KIACCy COEIUHEHUH IO



dbopmynam, BUI XUMUYECKON CBSI3M (KOBAJICHTHASI U MOHHAS) B HEOPTaHUYECKUX
COCTMHCHUSX;

. packpeiBath cMmbich [lepuomnueckoro 3akona [[.M. Menneneena:
JEMOHCTPUPOBATh  TMOHWUMAHUE  TEPUOAUYECCKONM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT MX ToJokeHus B [leprnoamueckoii cucteme, 3aKOHOB
COXpaHEHHUS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-MOJICKYJISIPHOTO
YUEHHs], 3aKOHa ABOTaipo;

. OMKCHIBATH U XapaKTepH30BaTh TabIuuHyto dhopmy Ileproandeckoit
CUCTEMBbI XMMHUYECKUX AJIIEMEHTOB: Pa3jinvaTh MOHATHUS «rJiaBHas noArpymnmna (A-
rpymnmna)» u «mnobouyHas noarpymmna (b-rpymnma)», mansie U OONbIIME TEPHOJIBI,
COOTHOCUTH OOO3HauYeHUs, KOTOpble uMerTcs B Tabnuue «llepuonnyeckas
cuctemMa xuMuyeckux onemMeHTtoB .M. MeHneneeBa» € UHCIOBBIMH
XapaKTEpPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsif
anipa, o0I11Iee YMCIIO JIEKTPOHOB M paCTIPEICTICHUE UX TI0 JIEKTPOHHBIM CJIOSM);

. KIacCU(DUIMPOBATh XUMHYECKHE DJIIEMEHTBI, HEOPTaHHUYECKHE
BEI[ECTBA, XUMUUYECKHUE PEAKITUH (IT0 YUCITY W COCTABY YYaCTBYIONIUX B PEAKITUU
BEILECTB, N0 TEIUIOBOMY 3D PeKTy);

. XapakTepu3oBaTh (OMUCHIBaTH) OOIIME XUMHUYECKHE CBOWCTBA
BCIIECTB  PA3JMYHBIX  KJIACCOB, TMOATBEPXKIAas  OMHWCAHWE IpPUMEpaMu
MOJICKYJIIPHBIX YPaBHEHUI COOTBETCTBYIONTUX XUMHUUECKUX PEAKITU;

. MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT UX
KaueCTBEHHOI'O0 COCTaBa, BO3MOXKHOCTU MPOTEKAHUS XUMUYECKHUX MPEBpaICHUIM
B Pa3NUYHBIX YCIOBUSX;

. BBIYHCIIATh OTHOCUTEJBHYIO MOJIEKYJPHYIO U MOJISIPHYIO MAacChI
BEII[ECTB, MACCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (opMyJsie COCAUHECHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PAacTBOPE, MPOBOJUTH PACUETHl MO YPABHEHHIO
XAMHUYECKOMN peaKIuu;

. MPUMEHATH OCHOBHBIC OTICPAIIMHM MBICTUTCIIBHON JCATEIHPHOCTH —
aHaJu3 U CHUHTE3, CpaBHEHHE, 0000IIEeHNEe, CUCTeMAaTH3aluI0, KiIacCU(UKAIIUIO,
BBISIBJICHUE TIPUYMHHO-CJICICTBEHHBIX CBS3CH — ISl M3YYCHHS CBOMCTB BEIICCTB
U XMMHYECKMX pEaKIui, eCTeCTBCHHO-HAy4YHBIC METOJbI TO3HAHHUS —
HaONIOICHUE, W3MEpEHHe, MOJCIHPOBAaHNE, JKCICPUMEHT (peajbHBId |
MBICJICHHBIN );

. CJIeIOBaTh TMpaBUJiaM TIOJIb30BAHUS XUMHUYECKONM TIOCYJIO0M W
J1a00paTOPHBIM 000PYIOBaHUEM, a TAKKE IIpaBUJIaM OOpaICHHUs C BEIIECTBAMH B
COOTBETCTBUHM C MHCTPYKIUSIMH TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XMUMHYECKUX
OTIBITOB M0 TOJYYEHUI0O M COOMpPAHHIO Ta3000pa3HbIX BEIHIECTB (BOAOpOAA H
KHUCJIOPO/A), MPUTOTOBIICHUIO PACTBOPOB C OMNPEACICHHOM MAacCOBOM J10yeil
PacCTBOPEHHOTO  BEIIECTBAa, IUJIAHUPOBATh U MPOBOJUTH  XUMHYECKHUE
AKCIIEPUMEHTHI IO PACIO3HABAHHUIO PACTBOPOB IIECIIOYEH M KUCIIOT C MTOMOIIBIO
WHJIUKATOPOB (J1akMyc, peHondTaaenH, METUIOPaHXK U Jp.).



9-i1 kj1acce

K koniry oOyueHust B 9-M KJjacce mpeaMETHBIE pe3yJibTaThl HA 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

. pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHI: XUMHAYECKUN
AJIEMEHT, aTOM, MOJIEKYJIa, UOH, KaTUOH, aHUOH, MPOCTOE BEUIECTBO, CIIOKHOE
BEILECTBO, BAJIEHTHOCTb, AJEKTPOOTPHULATEIBHOCTh, CTENEHb OKUCIIEHUS,
XUMUYECKas PEaKiusi, XUMUYECKas CBSI3b, TEIIOBOM A((PEKT peaxiuu, MoJb,
MOJISIPHBIN OOBEM, PACTBOP, ANEKTPOIUTHI, HEAIEKTPOIUTHI, JIEKTPOIUTHYECKAS
JTUCCOLMAIUS, PpEaKIUH HMOHHOTO OOMEeHa, KaTaliu3aTrop, XUMHYECKOe
paBHOBecue, oOOpaTUMble W HEoOpaTUMbIE  PEaKLUHMH, OKUCIUTEIbHO-
BOCCTAHOBUTEJbHBIE PEAKLUHUH, OKUCIUTENIb, BOCCTAHOBUTENb, OKHCIECHUE U
BOCCTaHOBJICHHE, AJJIOTPONHS, aM(DOTEPHOCTh, XUMUYECKas CBS3b (KOBaJCHTHAs,
WOHHAsi, MeTaJuIMuecKas), KPUCTA/UIMYECKasl peIleTKa, KOPpPO3Us METAIIIOB,
CIUIaBbl, = CKOPOCTh  XMMHUYECKOM  peaklHH, NOpPeAesIbHO  JIOMyCTUMAas
konueHTpanus [1/IK Bemectna;

. WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHITHH U
MPUMEHSThH 3TU OHATHUA MPU OMKMCAHUY BELIECTB U UX NPEBPAIICHUN;

. UCIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJIUKY JJISI COCTaBJICHUS (OpPMYII
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

. ONpENENATh BAJCHTHOCTh W CTENEHb OKHUCJICHUS XUMHUYECKHUX
AJIEMEHTOB B COEAMHEHUSX PA3JIMYHOTO COCTaBa, MPUHAMJIEKHOCTh BELIECTB K
OINPEJEICHHOMY KJIaCCy COEIMHEHHM Mo (opMyiiaMm, BUA XUMHUYECKOW CBS3H
(KOBaJIeHTHas!, MOHHASI, METAJUTUYECKAs) B HEOPTAHUYECKUX COCIUHEHUSX, 3apsij
MOHA M0 XHUMHUYECKOM (opMyse, XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPTaHUYECKUX COEAMHEHUW, TUIl KPUCTALIMYECKOW PELIETKH KOHKPETHOTO
BEILIECTBA;

. packpbiBaTh cMmbIch [lepuonmyeckoro 3akona I.M1. MenaeneeBa u
JIEMOHCTPUPOBATh €r0 MOHWMAHHUE: OMKCHIBATH U XapaKTEPU30BaTh TAOINYHYIO
dopmy Ileproandeckoil CUCTEMBI XMMHUYECKUX JIEMEHTOB: Pa3iMyaTh MOHATUS
«rnaBHas noarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpymma)y, manbie
u OoJbIINE€ TIEPUOJBI, COOTHOCHUTH OOO3HAYEHMs, KOTOpPbIE HMEIOTCS B
NEepUOANYECKON TabuIle, C YUCIOBBIMU XapPaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsj sapa, oOllee YHUCIO 3JIEKTPOHOB U
pacripefiefieHue HMX MO0  DJIEKTPOHHBIM  CJIOSIM),  OOBSACHATH  OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUU CBOWMCTB DJIEMEHTOB M HMX COCJUHECHUN B
npejenax MajblX IMEPHOJ0B M TJIABHBIX MOATPYNI C YYE€TOM CTPOEHHUS HX
aTOMOB;

. KIacCUu(UIMpoOBaTh XUMHUYECKHE DJIIEMEHTBI, HEOPTaHUYECKHE
BEILIECTBA, XUMHUYECKUE PEAKIIUH (TI0O YUCITY ¥ COCTAaBY YYaCTBYIOUIUX B PEAKIINU
BEIIECTB, MO TEIIOBOMY J3(P¢deKTy, MO0 H3MECHECHHIO CTENEHEH OKHUCICHUS
XHMHYECKUX DJIEMECHTOB);

. XapakTepu3oBaTh  (OMHCHIBaTH) 00mMEe U crnenuduaeckue
XUMHUUYECKUE CBOMCTBA MPOCTHIX U CJIOKHBIX BEHIECTB, MOATBEPKAAs ONHUCAHUE



pUMEpaMH  MOJEKYJISIPHBIX M HOHHBIX YPaBHEHUH  COOTBETCTBYIOLIUX
XAMHUYECKUX PEAKIUN;

. COCTABJISITh YPAaBHEHUS 3JEKTPOJUTUYECKON JUCCOLUMALNUA KHUCIIOT,
HIeJI0YE M COJIed, MOJHBIE M COKPALEHHbIE YPAaBHEHMSI pPEaKIUMil HOHHOIO
oOMeHa, ypaBHEHUs peaKluii, MOATBEPKAAIOIINX CYIIEeCTBOBAHNE T€HETUYECKOM
CBSI3M MEXJ1y BELIECTBAMH PA3JIMYHBIX KIJIACCOB;

. pacKpbIBaTh CYILIHOCTh OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii MOCPEICTBOM COCTABIICHUS AIEKTPOHHOIO OaaHca 3TUX PeaKIui;

. MIPOTHO3UPOBATh CBOKCTBA BEILIECTB B 3aBUCHUMOCTH OT UX CTPOCHMUS,
BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKUX MTPEBPALLICHUN B PA3JIUYHBIX YCIOBUSX;

. BBIYUCIISITh OTHOCHUTENIBHYIK) MOJIEKYJIIPHYIO UM MOJISIPHYIO MAacChl
BEI[ECTB, MACCOBYIO JOJI0 XMMHUYECKOTO 3JIEeMEHTa Mo (opMysie COeAUHEHHUS,
MAacCOBYIO JIOJIFO BEIIECTBA B PAacTBOPE, MPOBOAUTH PACUYEThl MO YpPABHEHUIO
XAMHUYECKOMN pEeaKIuy;

. cOoONI0aTh TMpPaBWIA IMOJIB30BAHUSA XHMHUYECKOM TMOCYyIOH H
7a00paTOpHBIM 00OpPYZOBAaHUEM, a TAK)Ke MpaBuiia 0OpalIeHUs] C BEIIECTBAMHU B
COOTBETCTBUM C MHCTPYKLUHSMH IO BBIIOJHEHHIO JTAOOPATOPHBIX XMMHYECKUX
OMBITOB MO TMOJYYECHHUIO U COOMpPAHMIO Ta3000pa3HbIX BEHIECTB (aMMHaKa U
YIJIEKUCIIOTO Ta3a);

. NPOBOJUTH PEAKLMH, TMOATBEPKAAIONINE KAYECTBEHHBI COCTAaB
Pa3IMYHBIX BEILIECTB: PACO3HABATh OIBITHBIM IIYTEM XJIOPH]I-, OpOMU-, HOUI-
, KapOoHart-, pocdar-, cunmkar-, cynbdar-, THIPOKCUI-UOHBI, KATHOHBI aMMOHMSI
U MOHBl M3YYECHHBIX METAJUIOB, IPUCYTCTBYIOLUIME B BOJHBIX pPacTBOPAX
HEOPTraHWYECKUX BELIECTB;

. IPUMEHATH OCHOBHBIE ONEPALMHM MBICIUTEIIBHON AEATENBHOCTH —
aHaJlu3 M CHHTE3, CpaBHEHHUE, OOOOLIEHHE, CHCTEMAaTU3allli0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBSI3€d — JJI1 M3YyYEHUsS CBOICTB BEIIECTB U
XUMUYECKUX PEaKLUid, €CTECTBEHHO-HAYYHbIE METO bl TO3HAHUS — HAOJIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN).



Ilepeuennb (koandukaTop) pacnpeaejeHHbIX M0 KJIaccaM MpoBepsieMbIX

TpedoBanmii K pesyabtaram OOIT OO0 u 371eMeHTOB CoAePKAHMS 110 XUMHH

8-it KITACC

IIpoBepsiemble TpeOOBaHu K pesyiabTaraMm ocBoenuss OOIT

Kox mposepsiemoro

IIpoBepsiemMble NpeAMeTHbIE pe3y bTaThl ocBoenuss OOII OO0

pe3yjabTaTa
1 ITo Teme: «IlepBoHavaIbHBIE XUMUYECKUAE TOHSATUS
pacKphIBaTh CMBICII OCHOBHBIX XHUMHYECKHX IIOHATHH: aToM, MOJEKyJa,
XUMUYECKUN DJIEMEHT, TPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMEChH
(omHOpOIHAsT W HEOMHOPOJHAs), BAJICHTHOCTh, OTHOCHTENIbHAS aTOMHAas |
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBast
. JIOJIST XMMHYECKOTO JJIEMEHTa B TTUHEHUH, MOJISIPHBIN 00BEM, XUMHUYECKas
1.1 o €CKOI'0 3JIEMEHTa B COEIUHE o 00BE ecKa.
peakiusi, Kiaccu(UKAlUsA ~ PEAKIMi: pEaKUUu COCHUHCHUS, PEaKIMU
Pa3JIOXKEeHHs, PEaKIIUH 3aMEeIeHHUs, peakni 00MeHa, 3K30- B SHIOTEPMUYECKHUE
peakiuu, TerioBod S(G(EKT peaknuu, PacTBOp, MaccoBasl JOJsI BeIIecTBa
(IpoLIeHTHAs KOHIICHTPAIIUs) B pacTBOPE
12 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITHH U MPUMEHATH
' STH TOHSITHSI IPU OTHCAHHUU BEIIECTB U UX MPEBPAIICHHIA
13 MCIOJIb30BaTh XMMHUYCCKYH) CHMBOJIUKY JUIsl COCTaBICHHS (OPMYJ BEIIECTB U
’ YpaBHEHUN XUMHYECKUX PEAKLIUN
14 pacKphIBaTh CMBICIT 3aKOHOB COXpaHEHUs MacChl BEIIIECTB,
’ MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIAPHOTO YUEHUs, 3aKOHa ABOTaApO
1.5 OTIpEIETISATH BAJIECHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX
1.6 KJIACCU(UIIMPOBATH XUMHUYECKUE PEAKITUH (IT0 YUCITy U COCTABY YYaCTBYIOIIUX B
’ peaxIuu BeIeCTB, IO TeIUIOBOMY 3P QeKTy)
1.7 BEIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MacChl BEIIECTB
1.8 BBIYHCIISITh MACCOBYIO JOJTF0 XUMHYECKOTO 3JIeMEeHTa 10 (hopMyJie COeTMHEHUS,
1.9 BBIYHCIISITh MACCOBYIO JIOJTFO BEIIECTBA B PACTBOPE
1.10 MPUMEHATh €CTECTBEHHO-HAyYHbIE METOJBI TO3HAHHWS - HAOIOJIEHHE,
’ M3MEepeHHe, MOJISIIMPOBAaHUE, SKCIIEPUMEHT (PEATbHBIA U MBICIICHHBIH )
2 Io Teme: «BaxkHelime npeacTaBUTENN HEOPTAHUIECKIX BEIIECTBY
71 pPacKphIBaTh CMBICT OCHOBHBIX XHUMHYECKAX TIOHSTHI: OKCHI, KHCIIOTa,
’ OCHOBAaHHE, COJIb
29 ONpPENENATh MPUHAMICKHOCTD BEIIECTB K OMpPEeAEIEHHOMY KJIacCy COEAMHEHHMA
’ o popmynam
2.3 KJIACCU(HUIIMPOBATH HEOPraHUYECKHE BEIIECTBA
XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XMMHYECKHE CBOHCTBA BEIICCTB
2.4 pPa3sIUYHBIX KJIACCOB, IOATBEPXAAas OIMUCAaHWE NpUMEpaMU MOJICKYIISIPHBIX

ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKLII/Iﬁ
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MPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBHUCHMOCTH OT HMX KadyeCTBEHHOTO
COCTaBa, BO3MOXKHOCTU IMPOTEKAHMS XUMHUYECKUX IMPEBPAILCHUN B Pa3TUUHBIX
YCIOBHSIX

2.6

CIeZIOBaTh TpaBWJIaM TMOJb30BAHHUS XUMHUYECKOW MOCYNOW W J1abOpaTOPHBIM
000pyIoBaHHEM, a TAKXKe IPaBUJIaM OOpPAIIEHHs C BEIIECTBAMHU B COOTBETCTBUH
C MHCTPYKLIMSMHU IO BBINOJHEHHIO JTa0OPAaTOPHBIX XUMHYECKUX OIIBITOB IO
HOJIyYCHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB (BOJOPOAA M KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHON MacCOBOU JOJIEH pacTBOPEHHOTO
BEIIECTBA, IUIAHMPOBAaTb W MPOBOIUTH XHMHUYECKHE OKCIEPHUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB MIEJIOYEH M KHUCIOT C TMOMOIIbIO HHIMKATOPOB
(makmyc, heHondrarenH, METUIOPAHX U IPyTHUE)

2.7

IMPOBOJAUTH paC‘IéTLI 10 YpaBHCHHUIO XUMHYSCKOMN peakunmn

Ilo teme: «llepnonnueckuii 3akoH u llepmonmyeckas cucreMa XMMHUYECKUX
anementoB JI. M. MenneneeBa. CrpoeHue aToMoB. XHMHYECKas CBA3b.
OKHUCINTENHHO-BOCCTAHOBUTEIBHBIC PEAKIINN

3.1

pacKpelBaTh CMBICT  OCHOBHBIX XMMHYECKHUX MOHATHHA: SApO  aToMa,
9JIEKTPOHHBIM CJIOH aTroma, aTOMHas OpOHMTajb, paguyC aToMa, XUMHUYecKas
CBA3b, MOJIAPHAsl U HEMOJIIpHAs KOBAJIEHTHAs CBA3b, 3JIEKTPOOTPULIATEILHOCTD,
WOHHasl CBA3b, MOH, KATHOH, AaHHOH, CTETIEHb OKUCIICHHS

3.2

KJ'IaCCI/I(l)I/ILII/IPOBaTB XUMHUYCCKHUEC DJICMCHTBI

33

OMKCHIBATh M XapaKTepHu30oBaTh TabiamuHyio ¢opmy [lepronnveckoit cuctemMbl
XUMHAYECKHX 3JEMEHTOB: pa3inyaTh MOHATHS «IJ1aBHAS NOArpynna (A-rpymmna)»
u «nobounas noarpymmna (b-rpymnmna)», «Manbie» u «O0IbIINe) MEePUOIbI

34

packpeiBaTh  cMmblicn  Ilepuogmueckoro  3akoHa  JI.MI.  Menzaeneesa:
JACMOHCTPHUPOBATH IIOHUMAaHHUEC HGpPIOI[H‘ICCKOfI 3aBUCUMOCTHU CBOICTB
XUMHAYECKHX 3JIEMEHTOB OT X NojoxeHus B Ilepuoanueckoit cucteme

35

COOTHOCUTh 0003HAUEHHUsS, KOTOpble HMeloTcs B Tabmuie «Ilepuoguueckas
cucremMa XxuMmudeckux osimemeHToB JI.M. MeHgeneeBay ¢ YUCIOBBIMU
XapaKTEePUCTUKAMHU CTPOCHHS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB M 3apsija
szipa, 00IIee YMCII0 AIEKTPOHOB M paclpeie/iCHHE UX MO 3JICKTPOHHBIM CIIOSIM)

3.6

OIIpEACIIATEL CTCIICHb OKHUCIICHUA 3JICMCHTOB B 6I/IHapHBIX COCAUMHCHHUAX

3.7

ONpENEeNsITh BHUJ XUMHUYECKOM CBs3M  (KOBAJIGHTHAs W  WOHHAs) B
HEOPraHWYECKUX COEJUHEHHUSIX

IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS

Kon IIpoBepsieMblii 3J1eMEHT COIePKAHUSA

1 HepBOHaqaﬂbHLIe XUMHNYECKHUEC ITOHATUA

11 [Ipeamer xumuun. Ponbs XMMuM B KU3HH YeIOBeKa. XUMHUS B CHCTEME HayK. Tena
' u BemecTBa. Pr3nyeckne CBONCTBA BEIIECTB. ATperaTHoe COCTOSHUE BEIECTB

12 [Tousatre o MeTomax MO3HAHWUA B XUMHH. UucTele BemecTBa U cmecd. CiocoOb!
' pasaeiieHus cMecei

1.3 ATOMBI H© MOJICKYJIbI. XUMHYECKHE DJIEMEHTHI. CHUMBOJIBI  XUMHYECKHUX
’ aneMeHTOB. [IpocThie 1 cloXHbIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE

14 Xumuueckas (popmyna. BaneHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH

IIOCTOAHCTBA COCTaBa BCIICCTB. OrHocutenbHas atoMHas Macca. OTHOCHTEIbLHAS




MOJICKYJIApHasd Macca. MaccoBas 1071 XUMHUYECKOT0 3JIEMEHTa B COSTMHEHUH

1.5

KonuuectBo BemiectBa. Moab. MondpHas Macca. B3anMOCBSI3b KOJIMUECTBA,
Macchl W 4HCIa CTPYKTYPHBIX EIWHHII BemiecTBa. Pacuérbl mo dopmynam
XUMHUYECKUX COCTUHEHUI

1.6

®dusnyeckre U XUMHUYCCKUE SIBIICHHS. XHUMUYECKas peakius u e€ MpU3HAKU.
3aKOH COXPaHEHHUsS MAacChl BEIIECTB. XUMHUeCKUe ypaBHeHHs. Knaccudukariys
XUMHUYECKHUX PeaKIuil (COeTMHECHIS, Pa3IOKCHHSI, 3aMEIIICHNS, 0OMEHa)

1.7

XHUMHYECKUI AKCIIEPUMEHT: 3HAKOMCTBO C XMMHMUYECKON MOCYAOH, ¢ MpaBHJIaMU
paboTel B Jaboparopmu W TpuéMamMu  oOpameHus ¢ J1abopaTopHBIM
o0opynoBaHMEM, U3yYeHHE U OINUCaHWE (UIMUECKUX CBOWCTB 0OO0pasLoB
HEOPTraHWYIECKUX BEIIECTB, HAOMIOAcHNE (DHU3NUSCKHUX (TUTaBIICHUE BOCKA, TasHUE
TbAa, pAacTUpaHHWE caxapa B CTyNKe, KHIIEHHE W KOHICHCAIUS BOXBI) U
XUMHYECKUX  (TOPEHHE  CBEYM, MPOKAJMBAHHE  MEIHOW  MPOBOJIOKH,
B3aMMOJICHCTBUE Mella C KHCIOTOH) sIBIeHH, HaONIoNeHHe W OMHCaHUe
MPU3HAKOB  TMPOTEKAaHWA XUMHYECKHX  peakuui  (pasjokeHwe  caxapa,
B3aWMOJICHCTBUE CEPHOM KHCIOTHI C XJIOPUAOM Oapusi, pa3jioskeHHe THAPOKCHIA
Menu(Il) mpu HarpeBanuu, B3auMOICUCTBHE Kene3a ¢ pacTBopoM conu meau(1l),
W3yYeHHE CIOCOO0B pa3fieNieHus] cMecei (C MOMOIIbI0 MaranuTa, (GUIBTPOBAHUE,
BHITIADMBAHUE,  JUCTWULANUS,  XpomaTtorpadus), TPOBEACHHE  OYUCTKH
MOBapeHHOW coju, HAOIIO/IEHHE W OMHCAHWE PE3YJIbTATOB MPOBEACHUS OIBITA,
WLUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHWS MAacCChl, CO3/aHHUE MOJIENed MOJIEKYI
(IrapocTepKHEBBIX )

Baxueiiye npeacTaBUTeIM HEOPraHUUECKUX BEIIECTB

2.1

Bo3nyx — cMmeck razoB. CocraB Bo3ayxa. Kuciopox — 3Je€MEHT M HOpOCTOe
BemecTBo. HaxokneHue kuciaopoma B Ipupozae, (pusndeckne W XUMHUUECKHE
cBoiicTBa (peakumu ropenusi). Okcuzabl. Ilpumenenune kuciopoaa. CrocoObl
MOJYYECHUS] KHUCIOpoAa B Ja0OpaTopuu H HpPOMBILUIEHHOCTH. Kpyrosopot
Kucnopoza B npupozae. O30H — autoTporHast MoguHKaLnus KUCI0POoAa

2.2

TerutoBoit 3(h(heKT XMMUYECKOIN peakiny, TePMOXUMHIESCKUE YPABHEHHsI, IK30- U
OHIOTEPMUYECKHE peakinud. TOIUTHBO: Yroib M METaH. 3arps3HEHHe BO3IyXa,
YCHJICHUE MTAPHUKOBOTO 3P PeKTa, pa3pylIeHUE 030HOBOTO CJIOS
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Bomopoa — anmeMeHT u mpocToe BemecTBO. Haxosknenue BOAOpoJa B IPHPOIE,
¢u3nyecKkue W XWMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI TIOMYUYECHUSI.
KucnoTts! u conmu
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MostsipHbIi 00BEM ra30B. PacyéTel M0 XUMHUUECKUM ypaBHEHUSIM

2.5

®usnueckue cBoicTBa BoAbl. Bona xak pactBopurens. PactBopbl. HaceieHHble
¥ HEHACBIIEHHBIE PacTBOPHI. PacTBOPUMOCTH BEMIECTB B BOJie. MaccoBast J0Js
BEIIEeCTBA B pacTBOpe. XUMHUECKHE CBOWCTBa BoIbl. OcHOBaHUs. Poib pacTBOpOB
B IPUPOJEC U B KU3HU 4esloBeKa. KpyroBopoT BoAblI B HpUpOnE. 3arpsi3HECHUE
NpUPOAHBIX BoA. OXpaHa U OUUCTKA MPUPOJHBIX BOJ

2.6

Knaccudukarnmss Heopranmueckux coeauHeHuit. Okcunpl. Knaccudukanms
OKCHJIOB:  coyieoOpasyroniyie  (OCHOBHBIC, KHUCIOTHBIE, aM(OTEepHbIe) W
HecoseoOpazyromme. Homenknmatypa okcuaoB. DU3MYECKHEe W XUMHUYCCKHE
cBolicTBa OKCcUIOB. [lodyueHue oKkCuaoB

2.7

OcHoBanus. Knnaccudukarmst oCHOBaHHHN: MIENOYN U HEPACTBOPUMBIC OCHOBaHUS.
Homenknatypa ocHoBanuil. dusmueckue U XUMHUYECKHE CBOMCTBA OCHOBAHUM.
[Tonyuenune ocHOBaHUI

2.8

Kucnorer. Knaccuduxammsa kucnor. Homenknarypa kuciaor. PDusmueckue wu
XUMHYECKHE CBOMCTBA KucaoT. Psayg aktuBHoctH MetainioB H.H. bekerosa.




[TonydeHue KucioT
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Comu. Homenxmarypa comeii. @u3nM4eckne W XWMHYECKHE CBOWCTBA COIEH.
[Tonydenue comneit

2.10

I'eneTnueckas cBs3b MEXAY KlIacCaMU HCOPIraHNM4YE€CKUX COCTMHEHMI

2.11

XYAMHUYECKIH SKCTIEPUMEHT: Ka4eCTBEHHOE OTpeeNIeHHe COIepyKaHMsI KUCIOpOo/Ia
B BO3IyXe, NOJy4YeHHE, COOMpaHue, pPACMO3HABAHME M HW3yYEHHE CBOWCTB
KHCJIOpOJia, HAONIOJCHNE B3aUMOACUCTBHSI BELIECTB C KHUCIOPOAOM M YCIIOBHSA
BO3HMKHOBEHUS M TIPEKpaIIeHNus TopeHus (Iojkapa), 03HaKOMJICHUE ¢ 00pa3IaMu
OKCH/IOB W OIMCaHWE WX CBOWCTB, MOJy4YEeHHE, COOMpaHHWe, paclo3HaBaHWE H
W3yueHHE CBOICTB BOAOpOAa (TOpEHHE), B3aUMOICHCTBHE BOJAOPOAA C OKCHUAOM
Meu(1l) (B0O3MOXKHO HCIIONIE30BaHNE BHACOMATEPHAIOB), HaO0MeHnEe 00pasoB
BEIIECTB KOJMYECTBOM 1 MOIB, HCCIeIOBaHHE OCOOSHHOCTEH pacTBOPEHHUS
BEIIECTB C PAa3JIMYHOW PpPacCTBOPUMOCTBIO, TPUTOTOBJICHHE PAcCTBOPOB C
ONpeAeNEéHHONM MacCcOBOM J0JIEM PacTBOPEHHOIO BEIIECTBA, B3aMMOJIECHCTBHUE
BOABI C MeTalulaMH (HaTpueM W KalblueM) (BO3MOXHO HCIIOIh30BaHUE
BHJIEOMATEPUAIOB), OMpPEEIEHHE PAacCTBOPOB KHUCIOT W INEJIOYeH C MOMOIIbBIO
WHINKATOPOB, MCCIIEeJOBaHNE O0pa3lloB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOIIOZICHNE W3MEHEHH OKPACKH MHIMKATOPOB B PACTBOpaxX KHUCIOT U
menouel, m3ydeHrne B3ammoeiictBus okxcuma memu(Il) ¢ pactBopom cepHOit
KHUCJIOTHI, KHCIIOT Cc METalljlaMu, peaKHI/Iﬁ HCI\/'ITpaJII/BaHI/II/I, MMOJIy4CHUC
HEPAaCTBOPUMBIX OCHOBAaHH, BRITECHEHHE OJHOTO METajla JPYyTUM U3 pacTBOpa
CONM, peIIeHHe OHKCIEPUMEHTAIBHBIX 3amad 1Mo Teme «BakHelmme Kiacchl
HEOPraHWYECKUX COETMHEHUI»

Ilepuonnuecknii 3akoH u Ilepuonnyeckas cucrema XxumMudeckux aiemeHTos .M.
MenneneeBa. CrpoeHue aroMoB. XHUMHYECKas CBsi3b. OKHUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIC PEAKLINN

3.1

IlepBble MONBITKH KIaCCU(PHUKALUN XUMUYECKUX 3JeMeHTOB. [loHsATHE O rpymnmax
CXOJHBIX 3JIEMEHTOB (IIENOYHBIC U MIETOYHO3EMEJbHbIC METaJUIbl, TaJIOTCHBI,
WHEpPTHBIC Ta3bl). JJIEMEHTHI, KOTOpble 00pa3yroT aM(OTepHbIE OKCHABI |
THIPOKCH/IBI

3.2

Ilepunonnuecknii 3akoH. Ilepuoaudeckas cucreMa XMMHUYECKUX 3jeMeHTOB J[.M.
MenneneeBa. Koporkoneproanas u anuuHonepuoanas ¢opmsl [lepuoguueckoit
cucteMbl xumudeckux snemeHToB JI.MI. Menpneneesa. Ileprogsl u rpymmsl.
@U3NUECKUl CMBICI IOPSJKOBOIO HOMEpPA, HOMEPOB IIEpUOAA U TPYIIIbI
JJIEMEHTa
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Crpoenne aromoB. CocraB aroMHbIX saep. M3oTombl.  DIEKTPOHHI.
CrpoeHue 3JeKTPOHHBIX 000JI0YeK aTOMOB IMEPBbIX 20 XMMUYECKHUX 3JIEMEHTOB
Ilepuonnueckoit cucremsl J[.M. MeHnneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA 10 ero noJjiokeHuto B Ilepuoanueckoit cucreme J[.M. Menneneena
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3aKOHOMEPHOCTH HW3MEHEHHs] pajuyca aToOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJIIMYECKNX U HEMETAJUINYECKUX CBOMCTB MO IPyMIIaM U MepuojaM. 3HaueHue
Ilepnognueckoro 3akoHa u Ilepronnyeckoil cHCTEMBI XMMHYECKHX 3JIEMEHTOB
JUISL pa3BUTUS HAyKu U npakTuku. J[.M. MeHnnenees - yu€Hblii U rpakjaHUH

3.5

Xumudeckasi CBs3b. KoBasieHTHas  (TIoJispHAssT W HETOJSPHAsi)  CBSI3b.
DIIEKTPOOTPHUIIATEIHPHOCTh XUMHYECKUX JIeMEHTOB. VloHHAs CBS3h

3.6

Crenenb oxucieHus. OKHUCIUTEIHLHO-BOCCTAHOBUTEIbLHBIE PpEaKmuu. Hpoueccm
OKHUCJICHHUS U BOCCTaHOBJICHHI. OKUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XuMHYCCKUH OKCIICPUMCHT: H3YUCHHUC 06p3,31_IOB BCIICCTB MCTALJZIOB U
HEMCTAJLJIOB, BBaHMOHeﬁCTBHC THAPOKCHAa LKUHKAa C pacTBOpaMu KHUCIOT U




esiouel, MPOBEAEHHUE OIBITOB, HILTIOCTPUPYIOIINX MPUMEPHI OKHUCIHTEIHHO-
BOCCTAaHOBUTEILHBIX peakiuil (rOpeHHe, peaKIiuy Pa3IoKEHUS, COSTUHEHUS )

9-it KIACC

IIpoBepsiemble TpeGoBaHus K pe3yabraram ocsoenus OOII

Kox nposepsiemoro
pe3yJabTaTa

IIpoBepsieMble peAMeTHBIE pe3yabTaThl ocBoennss OOII OO0

1

IIo Teme: ((BGIHGCTBO 1 XUMHUYCCKas peaKkus»

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX MOHATUN: PACTBOP, 3JICKTPOIUTHI,
HEBJICKTPOJIUTHI, JEKTPOJIUTUYECKAs] TUCCOLMALMS, peakuu HOHHOTO oOMeHa,
KaTajan3aTop, XUMHYECKOe paBHOBECHE, OOpaTHMbBle M HEOOpaTUMBIE PEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLHMH, OKHCIUTENIb, BOCCTAHOBUTEIND,
OKHCJICHHE M BOCCTAHOBICHHE, JUIOTPONUs, aM()OTEPHOCTb, XMMHUYECKasi CBS3b
(xoBasleHTHas, WOHHAsA, METAJUIMYECKas), KpUCTaJUIMYecKas pemeéTka, CIIaBbl,
CKOPOCTh XMMHUYECKOU peakuuu

1.2

HUILTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHYCCKUX IIOHATHH U IIPUMECHATH 3TU
IIOHATHS IIPHU OITMCAHKUHN BEIIECCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

COCTABJISITh YPAaBHEHUS 3JICKTPOJUTHUECKOM IUCCOLMAMU KUCIOT, LIEN0YEeH U
CoJieii, MOJIHBIC U COKpAIEHHBIC YPAaBHEHHS PeakIuii HOHHOTO oOMeHa

1.4

pacKphIBaTh CYIIHOCTh OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX peakuui
MIOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHca 3TUX peaKIui

1.5

HIPOBOJUTE PACUETHI 10 YPABHEHUIO XUMHUUYECKON PEAKIIUU

ITo Temam: «HemeTamisl 1 UX coeTUHEHUS» U «MeTamibl M UX COeTUHESHUSY

2.1

XapakTepu30BaTh (OMUCHIBATH) OOIIMe U crienu(UIecKkue XMMHUYECKHE CBOMCTBA
POCTBIX M CJOXHBIX  BEIIECTB, IOATBEPXkKIAas OINKMCAHME IPUMEPAMHU
MOJIEKYJISIDHBIX 1 HOHHBIX YPaBHEHUM COOTBETCTBYIOLUINX XUMUYECKUX PEAKIIHN

2.2

COCTaBJIATH YpaBHCHUA peaKHHfI, NOATBECPIKAAIOIINX CyILIE€CTBOBAHHUC
TeHETUYECKON CBS3U MCKAY BCHICCTBAMU PA3JIMIHBIX KJIACCOB
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MMPOTrHO3UPOBATH CBOIiCTBa BCHIECTB B 3aBUCUMOCTH OT HX CTPOCHMU,
BO3MOXXHOCTHU NPOTCKAHUA XUMHUYCCKUX HpeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX
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ClleZIoBaTh TPaBHWIaM MOJB30BAHUS XHUMHYECKON TIOCYA0H H 1abopaTopHBIM
000pyIOBaHUEM, a TAK)KE MPaBUIIaM OOPAIICHUS C BEIIECTBAMU B COOTBETCTBUU C
HHCTPYKIUSAMH 110 BBIIOJHEHHIO JIAOOPATOPHBIX XHMHYECKHX OIBITOB 10
MOJIYYSHUIO M COOMPaHHIO ra3000pa3HbIX BEIIECTB (AMMHAaKa M YTJICKHCIIOro Ta3a)

2.5

MPOBOJIUTh PEAKUUH, MOATBEPKAAIOIINE KAueCTBEHHBIM COCTaB pPa3IMYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM IMYTEM XJIOPH[-, OPOMUJ-, HOIM-, KApOOHAT-,
¢dbocdar-, cunmmkar-, cynbhar-, TUIPOKCUI-UOHBI, KATUOHBI AMMOHUS, WOHBI
HW3yYECHHBIX METAJUIOB, NPUCYTCTBYIOIINE B BOJHBIX PacTBOpPax HEOPraHUYECKUX
BEIIIECTB

ITo Teme: «XuMus U OKpyXkarolasi cpeiar

3.1

PAaCKpbIBATh CMBICJI OCHOBHBIX XHUMUYCCKUX IIOHSTHH: HI[K BCLICCTBA; KOPPO3UA
METAJIJIOB

3.2

IIPUMCHATH OCHOBHBIC OII€paliniu MBICTTUTEIBHOU JCATCIIBPHOCTH - aHAJIN3 U CUHTC3,
CpaBHCHUE, 0606HICHI/IC, CUCTEMAaTU3alUI0, BBISABICHUC IMPUYINHHO-CIICACTBEHHBIX




CBSI3eM — JUIsl U3YUEHHUSI CBOMCTB BEIIECTB U XUMHUUYECKUX PEaKIIMii; eCTeCTBEHHO-
Hay4YHBIC METOJABI TO3HaHWS — HAOIIOACHHWE, W3MEPCHHE, MOACITUPOBAHUE,
AKCIIEPUMEHT (PCaTbHBIN U MBICIICHHBIH )

HpOBepﬂeMbIe 3JIEMEHTHBI COACPKAHUA

Kox

I[IpoBepsieMblii 3J1eMEHT CO/IePKAHUSA

BemectBo u xumnueckas peakius. [loBropenue

1.1

Tlepuonuueckuit 3akoH. Ilepuonnueckas cucrema XxuMudeckux siaementos [[.H.
MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMNCTB
XUMUYECKUX JJIEMEHTOB TIEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIUsI ©U HX
COEJIMHEHU B COOTBETCTBHMU C IIOJIOKEHHEM 3JieMeHTOB B llepumoaudeckoit
CHCTEME U CTPOEHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHIbl XHMHUYECKOH CBSI3M. THIBI KPHUCTAJUIMYECKUX
pEelETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUINYECKON PEIIETKU U
BUAa XUMHYecKOM cBsi3u. Kiaccudukauuss v HOMEHKJIAaTypa HEOPraHWYeCKUX
BEIIECTB (MEXIyHapoaHass M TpUBHalbHAasA). XHMHYECKHUE CBONCTBA BELIECTB,
OTHOCAIIMXCS K  pa3iu4HbIM  KjJaccaM  HEOPraHWYECKUX  COEIMHEHMH,
IE€HETUYECKAas! CBSA3b HEOPTaHUYECKUX BELIECTB

1.3

Knaccudpukanms XuMHYECKHX PEaKLUil MO pa3iuYHbIM MpH3HAKaM (M0 YUCIYy H
COCTaBy YYacTBYIOIIMX B PEAaKIHUU BEIIECTB, MO TEIIOoBOMY 3(QeKry, o
M3MEHEHUIO CTENCHEH OKHCICHUS! XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTHUMOCTH, II0
Y4acCTHIO KaTajau3aTopa). JK30- U SHIOTEpMUYECKHE peaKklui, TePMOXUMHUUECKHE
ypaBHeHus. [IoHATHE 0 CKOPOCTH XUMHYECKOU PEaKLUU

1.4

[Tonsitie 00 0OpaTUMBIX M HEOOpATHMBIX XMMHYECKHX peakuusx. [loHstue o
TOMOTEHHBIX M TE€TEPOTeHHBIX peakiusx. IIoHATHE O XMMHYECKOM pPaBHOBECHH.
@akTOpbl, BIMAKOLIME HA CKOPOCTb XUMHUYECKOM PEaKUMH U IIOJIOKECHHE
XUMHUYECKOI0 PABHOBECHSI

1.5

OKI/ICHI/ITCHBHO-BOCCTaHOBI/ITeHBHBIe pcakuuu, BHCKTpOHHLIﬁ Ganch
OKHCITUTEIbHO-BOCCTAHOBUTENBHOW  peakiu.  CocTaBlieHHWE  ypaBHEHHM
OKHCJIUTEIbHO-BOCCTAHOBHUTEIIBHBIX ~ PEaKIMii C  HCIOJb30BAHWEM  METOIa
3JICKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPOIUTUYECKON TUCCOIHUAIMH. ODJIEKTPOIUTHI M HEIIEKTPOJIUTHL
Kartnonsl, aHMOHBL. MexaHM3M AMCCOIMAIMK BELIECTB C Pa3IMYHBIMU BHIAMHU
xuMudeckoil cBsa3u. CreneHb nucconuanuy. CHIbHBIE M CIa0ble 3JEKTPOJIMTHL
Peakuun noHHOro OOMeHa. YCIOBHMs NPOTEKaHMs PEaKUWid HMOHHOTO OOMEHa,
MOJIHBIE M COKpAalEHHBbIE HOHHBIE YpaBHEHHs peakiuil. CBolicTBa KHCIIOT,
OCHOBaHMH W COJell B CBeTe TMPEACTaBICHUH 00 3JICKTPOIUTHIECKOM
nucconuanuy. KauecTBeHHble peakiiuy Ha HOHEL [loHATHE O THApONIH3E cosel

1.7

XVWMUYECKH D3KCIEPUMEHT: O3HAaKOMJIEHHE C MOJEISAMH KPHCTAUINYECKUX
pPEemETOK HEOPraHWYEeCKHX BEIIECTB - METAJUIOB M HeMeTauoB (rpadura u
anMasa), CIOXKHBIX BEIIECTB (XJIOpHIa HATpus), HCCIEIOBaHUE 3aBUCHUMOCTH
CKOPOCTH XHMHYECKOW pEaKIMHh OT BO3JACHCTBUS Da3IMYHBIX (PAKTOPOB;
UCCIENOBAHUE  3JIEKTPOIPOBOJHOCTM  pPacTBOPOB  BEILIECTB,  IpoLecca
JUCCOLMAIIMM  KHCJIOT, TIIeNo4Ye W coneid (BO3MOXHO  HCIOJb30BAHHE
BUIEOMATEPUANIOB);  MPOBEIEHHE  OMNBITOB, WUIIOCTPUPYIOUIMX  NPU3HAKH
NPOTEKaHUsl peakuuii HOHHOro oOMeHa (oOpa3oBaHHME OCa/Ka, BBIACICHUE rasa,
o0pa3oBaHHME BOIbI); OMBITOB, WIIIOCTPUPYIOUINX MPUMEPHI OKHUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX Ppeakiuil (TOpeHHe, PeaKkIuyd pPa3JIoKEHUs, COEAMHEHUs);
pacro3HaBaHWE HEOPraHMYECKHUX BEIIECTB C MOMOULIbI0 KAYECTBEHHBIX pEaKLUi
Ha MOHBI; PELICHUE IKCIIEPUMEHTAIBHBIX 33]a4




HemeTtansr 1 uX coeIUHEHUS

2.1

O6mas  xapakTepucTHka TanoreHoB. (OCOOCHHOCTH  CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okuciieHus. CTpoeHue u (pHU3HYecKHe CBOMCTBA MPOCTHIX
BEIICCTB — TaJlOTCHOB. XHWMHYECKHE CBOWCTBA HAa TpUMEpe  XJopa
(B3ammoericTBHE c MeTaJUTaMH, HEMeTaJUTaMH, IET0YaMHM ).
XnopoBogopoa. ConsiHass ~ KUCJIOTa, XUMHYECKHE  CBOWCTBA,  IOJIyYeHHE,
npuMeHeHue. JlelicTBue XJiopa W XJIOPOBOJOPOJAa HA OpPraHU3M YCJIOBEKa.
BaxHelitme XJI0pUIbI 1 UX HaXOXKJICHUE B IIPUPOJIC

2.2

OOmast xapakTepucTuka osyeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble CTeNeHH okucieHus. CTpoeHne n ¢GU3MUECKUE CBOWCTBA
IPOCTBIX BEILECTB - KHCIOPOAA U Cepbl. AJJIOTPONHbBIE MOIU(PHUKALUN KUCIOpOaa
U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOAOpO, cTpoeHue, pusndeckue u
XUMHYecKHe cBoicTBa. OKCUABI Cepbl KaK MPEICTABUTENN KHUCJIOTHBIX OKCHIOB.
CepHas kuciora, (QuU3MIeCKHe W XHMHUYECKHE CBOWcTBa (oOmume Kak
NpeACTaBUTENsl Kiacca KUCIOT M crneuupuueckue). XHUMHUYECKHE peaKilvu,
JeKallie B OCHOBE NPOMBINUICHHOTO CIOCO0a TONYyYeHHUs] CEpHOW KHCIIOTHI.
[Tpumenenne. Conm CepHOUM KHCIOTHI, KAYECTBEHHAsI peaklus Ha Cyib(ar-uoH.
Haxoxnenue cepbl U €€ coequHEHUN B INpupoje. XHUMHYECKOE 3arpsi3HEHHE
OKpYy)KaroIlel Cpeapl COSTUHEHMSIMU cepbl (KUCIOTHBIE [O0KIH, 3arpsi3HeHHe
BO3/yXa W BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPALIICHHS
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O0mas xapakrepucTuka o3yeMeHTOB VA-rpynmbl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKHUCIECHHUS. A30T, paclpoCTpaHEHUE B HPUPOIE,
¢usnueckue U XUMHYECKHe cBoiicTBa. KpyroBopor a3ora B mpupojne. AMMHAK,
ero (Qu3uueckue W XUMHUYCCKHE CBOMCTBa, MOJydeHHe M npumeHeHue. Comu
aMMOHMS, X (U3HYECKHEe U XUMHUYECKUE CBOWCTBA, NpuMeHeHne. KauecTBeHHas
peaknus Ha MOHBI aMMOHHs. A30THas KHCIIOTa, €€ ToiydeHue, (pu3nvecKkue H
XMMUYECKHE CBoiicTBa (00IIME Kak TIPEACTaBUTENS Kiacca KUCIOT W
cneun¢uueckue). lMcnonb3oBaHMEe HHUTPATOB M COJEH aMMOHHS B KauecTBeE
MUHEpPAJIbHBIX YAOOpeHM. XWUMHYECKOe 3arps3HEHHE OKPYKAIoIled Ccpensl
COCIMHEHUSIMH a30Ta (KHUCIOTHBIE MOXKAM, 3arps3HEHHE BO3AyXa, IOYBBI U
BOJOEMOB)
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®ocdop, amrorporHble Moaudukanuu ¢dochopa, PU3MUECKHE W XUMHUECKHE
cBoiicTBa. Okcun gocdopa(V) u docdopnas kucnora, GU3NIeCKue U XUMHUIECKUE
CBOliCTBa, monydyeHnue. Vcnonbp3zoBanue QocdaroB B KadyecTBe MUHEPAIbLHBIX
ynoOpeHuit

25

O6mas XapaKkTepHUCTHKa 3JIEMEHTOB IVA-rpynmsr. OcobeHnHoCcTH
CTPOCHUS ATOMOB, XapaKTEPHbIC CTEMCHU OKHUCICHUSA. YTJEepoJ, aUIOTPOITHbBIC
MOJIU(UKALNNY, PACIPOCTPAHEHHUE B MPHUPOAC, (GH3MUSCKHE U XUMHUCCKHUE
cBoiicTBa. Ancop6ius. Kpyrosopor yriiepoaa B npupojie. OKCHIIBI yriiepojia, Uux
¢uU3MYeCKUe W XHUMUYECKHE CBOWMCTBA, JICHCTBHE HAa JKUBBIC OPIraHU3MBI,
MOJyYCHUE W MPUMEHEHHE. DKOJOTMYECKHe MPOOJIEMbl, CBA3aHHBIE C OKCHIOM
yrinepona(lV); rumoreza TIOOANIBHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIN
adekr. YromapHas KuciaoTa u €€ CONi, X (PU3MUYSCKUE U XUMUYSCKUE CBOMCTBA,
MoJlyueHue u TpuMeHeHne. KadecTBeHHash peakiuss Ha KapOOHAT-HOHBI.
Hcnonk3oBanue kapOOHATOB B OBITY, METUIIMHE, MPOMBIIUIEHHOCTA U CEIbCKOM
XO03sCTBE

2.6

IlepBoHayanpHble TMOHATHA 00 OPraHMYECKHX BEIIECTBAX KaK O COETWHEHHSX
yriaepoga (MeTaH, 3TaH, S3TWIEH, alETWIEeH, 3TaHOJ, IJMLEPHUH, YKCYCHas
kucnoTa). Ux coctas u xummuueckoe crpoeHue. [loHsTre o OMoIornieckn BaxKHBIX
BEIIeCTBaX — JKMpax, OelKax, YIriaeBoJaX — W HMX POJM B JKU3HU YEIOBEKa.
MartepranbHOE €IUHCTBO OPTaHWYECKUX U HEOPTaHHUECKUX COCTNHEHHH

2.7

Kpemunii, ero ¢pusnveckre 1 XUMHUYECKHE CBOICTBA, TIOJIYUYCHHE U IIPUMEHEHHE.




CoemuHeHuss KpeMHHUsT B Tipupoxae. OOmue MpeAcTaBIeHUS 00 OKCHIIE KPEMHUS
(IV) n xpemHueBoii kucinore. CUIMKATHI, UX UCIOJNB30BaHKUE B OBITY, MEIUIIMHE,
NPOMBIIIIEHHOCTH. BakHelne cTpouTenbHbIe MaTepuaibl: KepamHKa, CTEKJIO,
IeMeHT, OeToH, kene300eToH. IIpoOmembl 0e30MMacHOTO  HMCIOIL30BAHUS
CTPOUTENHHBIX MaTEPHAJIOB B TTOBCETHEBHOW KU3HU

2.8

XVAMHUYECKHH JKCIEPUMEHT: H3ydeHHe OOpas3IllOB HEOPTraHMYECKHUX BEIIECTB,
CBOWCTB COJISIHOW KHCIIOTHI, TMPOBEACHUE KAauyeCTBEHHBIX PEaKLUWU Ha XJIOPHI-
WOHBI W HAONIOACHUWE NPU3HAKOB WX MPOTEKAHUs, OIBITH, OTPAKAIOIIUE
¢u3rYecKne U XMMHYECKHE CBOWCTBA TAJIOT€HOB M WX COENWHEHHUH (BO3MOXKHO
WCTIOJIb30BaHUE BHJIEOMATEepPHajOB); O3HAKOMIIGHHE C 00pa3laMd XJIOPHUIIOB
(ranoreHuI0B); O3HAKOMJICHME C oOpa3namMu cepbl W ©€ COCAMHCHUSIMU
(BO3MOXKHO  HWCITOJIB30BaHHE  BHACOMATECpPHAIOB); HaOMOIEHHWE  IIpoliecca
oOyTIMBaHUs caxapa IMOJA JCHCTBHEM KOHIIEHTPHPOBAHHOW CEPHOM KHCIIOTHI,
M3yYeHHEe XWMHUYECKHX CBOMCTB pa30aBleHHON CEpHOW KHUCIOTHI, MPOBEACHUE
KauyeCTBEHHON peaknud Ha CynbpaT-uoH W HaOmIOAeHWe TmpHu3Haka eé
MIPOTEKaHUs; O3HAKOMIJICHHE C (PM3HYECKUMH CBOMCTBAMH a30Ta, (ochopa U ux
COCZIMHEHMH (BO3MOXKHO MCIIOJIb30BaHKE BUICOMATEpHAIOB), 00pa3aMy a30THBIX
u (dochopHBIX yA0OpeHHi; nodydeHue, coOupanue, paclo3HaBaHNe W H3Yy4YCHHUE
CBOICTB aMMHaKa; MPOBEIECHHE KAUeCTBEHHBIX pEaKIWid Ha WOH aMMOHHUSA M
dochar- WMOH W wU3yUYECHUE TPU3HAKOB UX TMPOTEKAHUSA, B3aUMOJCHCTBHUE
KOHIICHTPUPOBAHHOW a30THOH KHCIOTHI C MEAbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIOB); W3Y4YeHHE MOJEIeH KPHUCTATMYECKHX pEmETOK aiMasa,
rpadura, ¢yiepeHa; O3HAKOMIIGHHE C TPOIECCOM aJICcOpOIHMH PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM INPOTHUBOrasa; IOJIy4CHHUE,
coOupaHue, pacro3HaBaHue W M3YUYEHHE CBOMCTB YIJIEKHCIIOTO Ta3a; MPOBEACHUE
KaueCTBEHHBIX peaknuii Ha KapOOHAT- W CHIMKAT-HOHBI M W3YyYCHHE MPU3HAKOB
UX IPOTEKAHMsI; O3HAKOMIICHME C NPOAYKIMUEH CHWIMKAaTHOW MPOMBIIICHHOCTH;
pPCHICHUEC SKCIICPUMMCHTAJIIBHBIX 3ada4d MO TEMC «Baxnenme HeMmeTalJIbl U HMX
COCTMHEHUS

MeTamibel ¥ UX COeTMHEHUS

3.1

OO0mmas XxapakTepuCTHKa XUMHUYECKAX JJIEMEHTOB - METaJUIOB Ha OCHOBAaHUW WX
nonoxeHuss B llepuogmueckoil cucreme Xumuyeckux aiemeHTtoB ..
MenneneeBa u cTpoeHus: atoMoB. CTpoeHHEe METaLIOB. MeTaTndecKasi CBSI3b U
MeTaJlJIMuecKass  KpUCTaJuIMdeckas  pemérka.  OJIeKTPOXMMHUYECKHH  psA
HaNpPsHKEHUH METaIIOB

3.2

dusnyeckrue U XUMHYECKHE CBOMcTBa MeTauioB. OOmIue crocoObl MOIYy4YEHHS
MmeTauioB. IloHsATHE O KOPPO3MM METAJUIOB, OCHOBHBIE CIIOCOOBI 3alMTBI X OT
kopposuu. CraBel (CTallb, YyTYH, JIOPATIOMUAHUMA, OpOH3a) M WX MIPUMEHEHUE B
OBITY ¥ IPOMBIIIIEHHOCTH
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Illenouynsle MeTayuibl: ToNokeHue B Ilepuoanueckoil cucTeMe XUMHYECKHX
anementoB J.M. MeHnneneeBa; CTpoeHHE MX aTOMOB; HAaXOXIEHHE B MPHUPOJE.
®usnveckre U XMMHUYEeCKHe CBOMCTBa (Ha mpuMmepe HaTpus U Kaiusi). OKCUabl u
THIPOKCUIBI HaTpuss M Kanud. [IpuMeHeHre WIeNOYHBIX METaIOB MU HX
COEJMHEHUM
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[lenouHo3eMeNnbHBIE METAJUIBI MAarHUH U Kaidbluil: ojoxxenue B [lepuoanueckoit
cucreMe xumuueckux snemeHtoB /.M. MeHnzaeneeBa; CTpOCHHE HX AaTOMOB;
HaxoXJeHue B mpupoge. Dum3uwdeckne W XUMHUYCCKHE CBOWCTBA MarHus u
Kaiplusl. BakHeWmue coequHeHWs Kaiublusg (OKCHZA, THAPOKCHI, COJH).
JKécTrocTh BOABI M CITOCOOBI €€ yCTpaHeHHS

3.5

Amomunuil: nonoxenue B llepuoandeckoil cUCTEME XUMHUYECKUX 3JIEMEHTOB
H.W. MenneneeBa; cTpoeHHE aToMa; HaxoxAeHUEe B mpuponae. dusznueckue u
XUMUYECKHAE CBOMCTBA ATIOMUHUSA. AM(POTEPHBIE CBOMCTBA OKCHIA U THIPOKCHIA




AJITFOMHUHUA

3.6

Kenezo: nmonoxenune B Ilepuoauueckoil cucteMe XMMHUECKUX siemeHToB [[.H.
MenzeneeBa; CTpOEHHE aToMa; HaXOXJIeHHe B npupone. Dusndeckue u
XUMHYECKHUE CBOHMCTBa kene3a. Okcunbl, ruapokcuasl u comu keneza(ll) u
sxenesa(Ill), nx cocTas, cCBOICTBA 1 TIOTy4YEeHHE

3.7

XUMUYECKHI SKCIICPUMEHT: 03HAKOMJICHHUE ¢ 00pa3I[aMyi METAJIJIOB U CIUIABOB, UX
(GU3NYECKUMH  CBOWCTBAMHM; W3YYCHHUE pe3yJbTaTOB KOPPO3UM METAJIIOB
(BO3MOXKHO HUCHOJIB30BAHHE BUACOMATCPUAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS
OKCHJa KalbllUs M HATPUS C  BOJAOW  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB); HCCIICIOBAHAE CBOWCTB JKECTKOH BOJBI; MpoIlecca TOPEHUS
Kelnesa B KHCIopoe (BO3MOXKHO HCIIONBb30BAHUE BHCOMATEPHUANIORB); MPU3HAKOB
MPOTEKaHUsl KAYECTBCHHBIX pPEaKIUii Ha WOHBI (MarHus, KaJbIWs, aJFOMHHUS,
nmaka, xenesa(ll) u xeneza(Ill), meau(1l); HaGmomeHNE W ONHMCAaHUE MPOIIECCOB
OKpalllMBaHWs IJJAMEHU WOHAMHU HATpHs, Kallusl © Kaublus (BO3MOXHO
UCIIOJb30BaHUE BHUJICOMATCPHANIOB); HCCICIOBAaHUE aMQOTEPHBIX CBOMCTB
TUAPOKCHIAa aJlIOMHUHHUA W TUAPOKCHUJA NUHKA; PCIICHUC OSKCIICPUMCHTAJIbHBIX
3a7a4 1o TeMe «BakHelIe MeTamibl U UX COCTUHECHUS

XuMHsI 1 OKpY>KaroIas cpeaa

4.1

Hosbeie Matepuanbl u TexHojoruu. BelmiecTBa M maTepuaibl B MOBCEAHEBHOM
JKU3HU YelloBeKa. XUMHS U 3MI0pOBhE. be3omacHoe MCHOJIh30BAHHE BEIIECTB U
XMUMHYECKUX peaknuii B ObiTy. [lepBas moMols Npu XUMHUYECKHUX OXKOTax H
OTpABJICHUAX

4.2

OCHOBBI 3KOJIOTHYECKOW TPaMOTHOCTH. XUMHUYECKOE 3arpsA3HEHUE OKpYyKarolei
cpensr [IJIK. Ponp xuMum B pemieHuH sKomormdeckux mpoodseM. [lpupogasie
WCTOYHHUKHU YIJIEBOZOPOIOB (yrojb, NPUPOIHBIA TIa3, HE(TH), MPOAYKTHl HX
nepepadoTKH, UX POJIb B OBITY U MPOMBIIIICHHOCTH

4.3

XUMHUYECKHI JKCIIEPUMEHT: H3y4eHHe 00pa3loB MaTepHasioB (CTEKIIO, CILIABHI
METAaJIJIOB, IOJTUMEPHBIE MaTepHalIbl)

IIpoBepsiembie Ha OI'D o xumuu TpedoBaHus K pe3yiabratam ocBoenus OOII

Ko

" (J)IBe SEMOro I[IpoBepsieMble Tpe0OBaHHSI K IPeAMETHHIM pe3yJbTaTaM 0a30BOr0 YPOBHS

poBep ocBoeHus1t OOII OOO Ha ocnoe PI'OC

TpedoBaHus

1 IIpencraBnenue:
0 ITO3HABAa€MOCTH SIBIICHUM IIpUpOabl, TIOHUMAHUC O6’B€KTI/IBHOI>'I 3HAYNMOCTH OCHOB
XMMUYECKON HayKd Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMWS, KOMIIOHEHTA

1.1 o0mell KyJbTYpel W MPAaKTUYECKOH MAEATENIFHOCTH YENOBeKa B  YCJIOBHAX
COBPEMEHHOT0 O0IeCTBa; MOHUMAaHUE MECTa XMMHHU CPEAN APYTHMX €CTECTBEHHBIX
HayK
O Hay4dYHbIX METOAAX IIO3HAHUA, B TOM YHUCJIEC OKCICPUMCHTAJIBHBIX U

1.2 TECOPECTUUCCKUX MCTOAAX HUCCICAOBAHUA BEIIECTB W HN3YUCHUA XUMHYCCKUX

' peaknuid; yMEHHE HCIOJIb30BaTh MOJENN Al OOBSCHEHUS CTPOCHHS aTOMOB M
MOJIEKYI

13 0 cdepax mnpodecCHOHANBHONW MAEATENIFHOCTH, CBSI3aHHBIX C XUMHEH H

COBPEMCHHBIMH TCXHOJIOTUAMH, OCHOBAHHBIMHM Ha HJOCTHXKCHHAX XUMHYCCKOU




HAYKH, YTO TIO3BOJIUT OOYyYaroIUMCsI pPaccCMaTpHBaTh XUMHIO Kak cdepy cBoeH
Oyayuieit mpodeccuOHATLHON JIEATEILHOCTH U CCNIaTh OCO3HAHHBIN BEIOOP XUMUH
Kak Tpo(UIBHOTO TMpeaMeTa MpH IEepexoAe Ha YPOBEHb CPEAHEro OOIIEeTo
o00pazoBaHUS

BiageHue cucteMoill XUMHYECKMX 3HAHMM W YMEHHE MPUMEHATH CHUCTEMY
XUMHYICCKUX 3HAHUH, KOTOpas BKIFOYACT:

2.1

BaXHEHIINE XUMUYECKUE IIOHATHS: XMMUYECKUH 3JIEMEHT, aToM, MOJIEKyJa,
BEIIECTBO, MPOCTOE U CIOXHOE BELICCTBO, OJHOPOAHAS M HEOJHOPOAHAS CMECH,
OTHOCHUTEIIbHBIC aTOMHas M MOJIEKYJISIpHasi MAacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIN 00BEM, OKCHII, KHCIIOTa, OCHOBaHHUE, CONb (CPeIHsIs),
XMMUYECKasi peakUus, peakUUd COEAWHEHMS, PEaKUUH Ppas3JIOXKCHUS, PEeaKkuuu
3aMEIICHUs, peakuud oOMeHa, TeIuIoBOH J(PQeKT peakuuw, D5K30- U
9HIOTEPMUYECKHE PEAKLUH, PAacTBOP, MAccoBasi JONSI XUMHUYECKOI'O 3JIEMEHTA B
COEAMHEHHNH, MaccoBas AOJIA U IPOLEHTHAs KOHLEHTpalUs BEIIECTBAa B PacTBOpE,
SAPO aToMa, OJJIEKTPOHHBIM CIIOW aTroma, aTOMHas OpOHTalb, pajnyc aroma,
BAJICHTHOCTB, CTCIICHb OKMCJICHUSA, XMMUUCCKAsA CBA3b, BJICKTPOOTPULATCIBHOCTD,
MOJISIPHAsT ¥ HETIOJISIpHAsl KOBAJICHTHAS CBSA3b, NOHHAS CBSI3b, METANINUECKAsl CBSI3b,
KpUCTaJUITMUECKasi peméTka (aToMHas, MOHHAas, MeTaJIM4eckas, MOJIEKYyJapHas),
WOH, KaTHOH, aHHWOH, OJJIEKTPOJUT M  HEDJICKTPOIHT, OJICKTPOIUTHYECKAS
OUCCOLMAIMS, PEAKUUHM HOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaknyy, OKHUCIUTEIb W BOCCTAHOBUTENb, OKHCICHHE M BOCCTaHOBJICHHE,
JNEKTPONIN3, XUMHYECKOE pPaBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE peaKiny,
CKOPOCTb XMMUYECKOU peakuuu, karanuzarop, [I/IK, koppo3us MeTaioB, CIIaBbl

2.2

OCHOBOITOJIATAIONHE 3aKOHBl XMMHUU: 3aKOH COXPAHCHHUS MAacChl, MEPUOAMYCCKUMA
3akoH /[.. MeHieneeBa, 3aKOH IMOCTOSHCTBA COCTaBa, 3aKOH ABOTapo
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TEOPUH XUMHHU: AaTOMHO-MOJIEKYJISIpHAs TEOpHs, TEOpHUsS 3JIEKTPOIUTHYECKON
IUCCOLUALNN

Brnanenue ocHOBaMH XUMHYECKON I'PaMOTHOCTH, BKJTFOUAOIIICH:

3.1

YMEHHE NPAaBWIBHO HCIHONb30BaTh HM3YUYECHHBIE BEIIECTBA M MaTepHabl (B TOM
qrcie MHUHEpaNbHBIC YIOOPEHUs, METAUIbl M CIUIaBbI, MPOAYKTHI IMEepepadOTKU
MPUPOAHBIX UCTOYHUKOB YTIIEBOIOPOOB (YIJIs, IPUPOIHOTO Ta3a, He()TH) B OBITY,
CEeJIbCKOM XO35HiCTBE, Ha MPOMU3BOACTBE M MOHMMAHUE 3HAYEHHUS JKUPOB, OCIIKOB,
YIJIEBOJIOB AJIs1 OpraHU3Ma YeIO0BEKa; YMEHHE POTHO3UPOBAThH BIUSHUE BEIIECTB U
XUMHUYECKUX IIPOLECCOB HA OPraHU3M YEJOBEKA U OKPYKAIOLIYI MPUPOAHYIO

cpeny

3.2

YMCHHUE HUHTCTPUPOBATL XHUMHUUYCCKUC 3HAHUA CO 3HAHUAMHU JPYTrUx y‘Ie6HBIX
npeamMeToB
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HJINYME ONbITa PadOTHl C Pa3IUHBIMU HCTOYHMKaMU HMH(GOpMALUU 10 XUMUHU
(Hay4yHas W Hay4YHO-TIOMYJISipHAs JHUTEpaTypa, ClIOBapH, CIPaBOYHUKH, UHTEPHET-

pecypchl)
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YMCHHE 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BCHIIECTBAxX, UX IMPECBPALICHUAX U
MPAKTUYCCKOM IMPUMCHCHUHN U YMCHUC HCIIOJIb30BaThb e€¢ mis peHICHUA y‘{€6HO—
IIO3HABATCJIBHBIX 3aJa4

Bnagenne ocHOBaMU MOHATHIHOTO anmnapaTra U CHMBOJIMYECKOTO SI3bIKa XUMUU JJIS
coctaBiieHuss (OpMynT HEOPraHWYECKHUX BEIIEeCTB, YPaBHEHHH XHMHUYECKUX
peaxuuii; ocHoBaMH XuMHu4Yeckoir HoMeHKIaTypsl (ILIPAC u TpuBransHOM)

YMeHHe OOBSICHATH CBsI3b IOJOXKEHHs 3JieMeHTa B I[lepuoaudeckoil cucreme ¢
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI AaTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB
U 3apsan sapa, oOIiee 4YHCIO 3JIEKTPOHOB), pacHpeielieHHeM JJIEKTPOHOB 110




JHEPTEeTHYECKUM YPOBHSAM aTOMOB MEPBBIX TPEX MEPHUOIOB, KANS M KAJIbIIUS

IIpencraBnenue 0 nNepuoOaUYECKON 3aBUCUMOCTH CBOMCTB XHUMHYECKUX SJIEMEHTOB
(pammyc aToMma, 3JEKTPOOTPHIIATEIHHOCTH), MPOCTBHIX M CIOXHBIX BEIIECTB OT

6 9
MOJIOKEHNUS dIIeMeHTOB B leproanyeckoii cucteme (B MallbIX TIEPHOAAX M TIIaBHBIX
MOATPYNIAx) U JIIEKTPOHHOTO CTPOSHHS aToMa
7 YMmenue knaccuuIpoBaTh:
7.1 XUMHYECKUE JICMEHTHI
7.2 HEOpPraHMYEeCKHEe BEIIECTBA
7.3 XHUMUYECKHE PeaKiuu
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTD U CTENICHb OKUCJICHUS XUMUYECKUX AJIEMEHTOB, 3aps]] HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUIMYCCKON CTPYKTYPBI B COSTUHECHUSIX
8.3 XapakTep cpeapl B BOAHBIX pACTBOPAX BEMIECTB (KHUCIOT, OCHOBAHUM)
8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb
9 YMeHne xapakTepu3oBath GU3NYECKUE U XHMHYECKUE CBOHCTBA:
91 MPOCTBHIX BEIIeCTB (KUCIOPOA, O30H, BOIOPOJ, TpaduT, aiMma3, KPeMHHH, a30T,
’ hocdop, cepa, XJI0p, HATPUH, KAIHA, MarHIH, KQJIBIHHA, A TIOMAHAMN, KEIIe30)
CIIOXHBIX BEHIECTB, B TOM WYHCJIE€ WX BOJHBIX pacTBOpPOB (BOAa, aMMHAK,
XJIOPOBOJIOPO, CEPOBOJOPOA, OKCHUIBI U THAPOKCUAB MeTauioB I[-IIA rpynm,
9.2 amromuansg, meau (II), mwaka, xemeza (II m 1), oxcmmsr yraepoma (II u IV),
kpemuus (IV), azora u docdopa (Il u V), ceprr (IV u VI), cepancras, cepHas,
a30THCTas1, a30THAasA, pochopHasi, yroibHas, KpeMHUEBAsK KACIOTA U UX COJIH)
MPOrHO3UPOBaTh M XapaKTepHU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
9.3 COCTaBa M CTPOCHUS, NMPUMEHEHUE BEIIECTB B 3aBUCHMOCTH OT HX CBOWCTB,
BO3MOXKHOCTb ITPOTEKAHUSI XUMUIECKHX TPEBPAIIEHUH B Pa3IMUHBIX YCIOBUSIX
10 YMeHHne coCTaBIsATh MOJIEKYJISIPHBIE 1 HOHHBIC YPAaBHEHWsSI PEaKIiii, B TOM YHCIIE:
10.1 peakiuii HFOHHOro 0OMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pPeaKInit
103 WUTIOCTPUPYIOMNX ~ XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIaccoB  (TpyIii)
’ HEOPTaHHYECKUX BEIIECTB
10.4 MTOATBEPKIAIONINX TEHETHUECKYIO B3aUMOCBSI3b MEXKAY HUMH
11 YMeHue BEIYUCTATH (IPOBOJUTH PACUETHI):
1.1 OTHOCHUTEJIFHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MacCOBYIO JIOJIIO
' XMMHUYECKOT0 SJIEMEHTA B COCTUHEHUH
11.2 MAacCOBYIO JOJIIO BEILLECTBA B PACTBOPE,
11.3 KOJTMIECTBO BEIECTBA U €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHSAM XMMHUYECKUX PEAKIUH M HaXOJUTh KOJIMUYECTBO BEIECTBa, O0BEM U
’ MacCy peareHTOB WX MPOAYKTOB PEaKIIuu
12 Bnanenue (3HaHME OCHOB):




12.1

OCHOBHBIMHM  METOJaMH HAay4yHOro II03HaHMs (HaOmoJaeHue, U3MEpEeHue,
9KCHEPUMEHT, MOAEIUPOBAHKE) MPHU M3YUYEHHH BEIIECTB M XUMHUYECKHUX SIBJICHUII;
yMmeHue chopMyIHpOBaTh NPOOIEeMy U TPEATIOKHUTE IMyTH €€ PeLICHUS

12.2

Oe3omacHOi pabOThl C XHMHYCCKUMH BEIIECTBAMH, XUMHUYECKOH TMOCYAOH |
mabopaToOpHBIM 000pyIOBaHIEM

12.3

mpaBWwiIaMud 0e30macHOro oOpamieHus C BEUIECTBAMM, HCIOIB3YEMBIMH B
[IOBCEHEBHOW JKM3HH, NpaBWJIaMH I[IOBEACHHUSA B LEIAX COEPEKEHUs 310POBbI U
OKpY>Karolllel MPUPOAHOI cpesbl; MOHUMaHUe Bpena (OMacHOCTH) BO3JEHCTBHA Ha
KHUBBIE OpraHU3Mbl ONpPEACNEHHBIX BEIECTB, CHOCOOOB YMEHBLICHUS U
MIPEJOTBPAILIECHHUS X BPEIHOTO BO3ACHCTBUS

13

Hammaue MPaKTUYICCKUX HABBIKOB IIJIAaHUPOBAHHA W OCYIIECTBIICHHS CJIICAYIOIIUX
XUMHUYCCKHUX SKCIIEPUMEHTOB!

13.1

N3Yy4YCHHUEC W OIIMCAHUC (1)I/ISI/I‘ICCKI/IX CBOICTB BCIICCTB, O3HAKOMJICHHC C
(1)I/I3I/I1IGCKI/IMI/I U XUMHWYCCKUMU ABJICHUAMMU, OIIBITHI, UWJIIJIFOCTPUPYIONIUC ITPU3HAKU
MMPOTECKAaHNUA XUMHYCCKUX pCaKHI/Iﬁ

13.2

U3YYCHHUE CIIOCOOOB Pa3ENeHUs cMecel

13.3

MOJIy4EeHUE KUCIIOpOJa U U3YUEHUE €r0 CBOMCTB; MOJIyYeHUE BOJOPOJA U U3yUEHUE
€ro CBOMCTB; HOJy4EHHE YIJIEKHCIIOrO ra3a M M3y4YCHHE €ro CBOWCTB; HOIyYeHHE
aMMHaKa ¥ U3y4eHHE €T0 CBOWCTB

13.4

MPUTOTOBJICHUE PACTBOPOB C OMNPENEIEHHOM MaccoBOM 1oJied pacTBOPEHHOTO
BEIleCTBa

13.5

MPUMEHEHHWE WHANKATOPOB (JlakMyca, MeTwiopamxka W (eHondranenHa) s
OIIpezieNeHNs XapaKTepa CpeJibl B pacTBOpaxX KUCIOT U LIeIo04eit

13.6

HCCICAOBAHUE M OIMCAaHUE CBOMCTB HEOPraHMYECKHX BEIECTB Pa3IHUYHbIX
KJIACCOB; M3yUYEHUE B3aMMOJICHCTBUSA KHUCJIOT C METAJLIaMU, OKCHUAAMH METAILJIOB,
PacTBOPUMBIMH W  HEPAaCTBOPUMBIMA  OCHOBAaHUSMH, COJSIMH;, TIOJTy4YCHHE
HEPACTBOPUMBIX OCHOBAaHW;, BHITECHCHHE OJHOTO MeTaula APYTMM U3 PacTBOpa
coJiu; uccienoBanre aM()OTEPHBIX CBONCTB TUAPOKCHIOB aJIFOMUHUS U IIMHKA

13.7

peleHne  IKCIEePUMEHTANBHBIX  3amad 1o  TemaMm: «OCHOBHBIE — KJIACCHI
HEOPTaHHYECKUX COEIMHEHHI; «DNEeKTPOTUTHIECKAS JICCOLIAAIIISY;
«Bakneiiime HeMeTalUIBl M HX COEIUHEHUS», «BakHeHinme MeTamibl U HX
COEIUHEHUS

13.8

XMMHUYECKHE DKCIIEPUMEHTHI, WIUTIOCTPUPYIOIINE MPH3HAKA MPOTEKAHUS PeaKluii
HOHHOTO OOMEHA; KaueCTBEHHBbIE peaklMd Ha MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax WOHBI: XJIOpHI-, OpomMua-, woaui-, cyibdar-, docdar-, kapOoHAT-,
CHJIMKAT-aHHOHBI, THIPOKCHA- HWOHBI, KaTHOHbI aMMOHHS, MAarHus, KaJbIus,
ATIOMUHUSA, kene3a (2+) u xenesa (3+), meau (2+), TuHKa

14

VYmenune:

14.1

NpEaACTaBJIATh PE3YJIbTAaThl JSKCICPUMEHTA B q)opMe BbIBOAOB, [J0Ka3aTCJIbCTB,
I‘pa(i)I/IKOB n Ta6HI/IH " BBIABJIATH OMIIUPUYCCKUE 3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBAaTh CBA3W MEXKAY PCAJIbHO Ha6HIOJIaeMBIMI/I XUMHUYCCKUMHU ABJICHHUAMHA
nu ImponeccamMu, MpoOUCXOAAIIMMU B MAKpO- U MUKPOMHUDPCE, OOBICHATE MIPUYINHBI
MHOFOO6paBI/Iﬂ BCIICCTB




Hepequb 3JI€EMECHTOB CoaepKaHus, MPpOBEPSAEMbIX Ha OCHOBHOM

rocyiapCcrB€HHOM IK3aME€HE 110 XUMHUHU

Kon IIpoBepsieMble 3J1eMEHThI COeP:KaHUSA
1 [lepBoHavanpHbBle XUMUYECKHUE TOHITHS
1.1 Uucteie BemecTBa U cMecH. CriocoObl pa3ieNieHus: cMecei
12 ATOMBI M MOJIEKYJBl. XUMUYECKHE 31eMEHThl. CHMBOJIBI XUMHUYECKHUX 3JIEMEHTOB.
’ [IpocTeie U coKHBIE BElleCTBA
13 Xumnueckas ¢opmyna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JieMeHTOB. CTeneHb
’ OKHUCJICHUS
3aKk0H TIOCTOSHCTBA cocTtaBa BemecTB. OTHOCHTENbHass aTOMHas  Macca.
1.4 OTHocuTeNnbHasT MOJIEKYJsipHas macca. MaccoBasi JoJi1 XMMHYECKOIO 3JIEMEHTa B
COCIMHCHUHN
15 KonuuectBo BemectBa. Monbs. Momsipuas Macca. MousspHbili  00bEM  Tra30B.
’ B3anmocBA3b KOJIMYECTBA, MAacChl U YKCIIa CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 OusnyuecKkre U XUMHUYECKHE SIBJICHHUSI. XUMUYECKas peakiuus U e€ MpU3HaKU. 3aKOH
’ COXPaHEHUSI MacChl BEIIECTB. XUMUUECKUE YPABHEHHUS
> [Tepuonnueckunii 3akoH u Ilepuoaunueckas cucreMa XUMHYECKHX 3JeMeHTOB J[.U.

MenaeneeBa. CTpoeHHe aTOMOB

Ilepuonnuecknii 3akoH. Ilepuoguueckass cucteMa XumMuueckux saemeHToB J[.H.
2.1 Menpeneesa. Ilepuonsl u rpynmel. PU3NYECKHH CMBICT IOPSAKOBOTO HOMEpA,
HOMEPOB MepHoJia U IPYMIIbI 3JIeMEeHTa

Crpoenue atomoB. CoctraB aToMHBIX sizep. M3orombl. OnektpoHsl. CTpoeHue
2.2 JNIEKTPOHHBIX ~ 000JIOYeK  aToMOB  TepBbIX 20  XWMHYECKHX  DIIEMEHTOB
[Tepuonuueckoit cuctemsl .M. Menneneena

3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB XUMHYECKHX 3JIEMEHTOB TMEPBBIX TPEX
MEepUOJIOB, Kalusd, Kaublus (pagdyca aTOMOB, JJICKTPOOTPUIIATCIHLHOCTH,

2.3 N N
METaJUTMYECKNX U HEMETAJUIMUYECKNX CBOWCTB) U UX COCIMHEHUU B COOTBETCTBUU C
MOJIOKEHUEM 3JIEMEHTOB B [leproauyeckoil cucreMe U CTPOEHUEM UX aTOMOB
3 Crpoenue BemiecTBa
Xumudeckast  cBsa3b.  KoBameHTHast  (TONsIipHasT © = HETIONSPHAs)  CBS3b.
3.1 DIEKTPOOTPULATENIBHOCTh XUMHUECKUX 31eMeHTOB. MloHHas cBA3b. MeTamnunyeckas
CBS3b
39 TuIbI KPUCTATTUYECKUX PEMIETOK (aTOMHAs, MOHHAS, METAINTNIECKAs), 3aBHCHMOCTh
’ CBOICTB BEIIECTBA OT TUIA KPUCTAJUIMUECKON PEMIETKU U BUIa XUMUYECKON CBSI3U
4 Baxueiliiiue mpeacTaBUTENM HEOPraHWYECKUX BeElIecTB. HemeTtaiibl W HX
coequHeHus. MeTalibl U UX COeIUHEHUS
Kimaccudukamms w HOMEHKJIATYpa HEOPTaHUYECKUX COCAMHCHHM: OKCHIIOB
41 (coneoOpa3ytomue: OCHOBHBIE, KHCIIOTHBIE, aM(OTEpHBIC) U HECoIeo0pa3yrolue;
) OCHOBaHMH (IIEI0YN U HEPACTBOPUMEBIE OCHOBAHWS); KUCIOT (KHCIOPOICOIEPIKAIITIE
1 6ECKHUCIOPOTHBIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEIHMX M KHCIIBIX)
49 Ou3nuecKne W XUMHUYCCKHE CBOMCTBA IPOCTHIX BEHIECTB-HEMETAUIOB. BOJOPO.A,

XJI0pa, KUCJIOpoJa, cephl, a3oTa, ¢pochopa, yriepoaa, KpeMHHS




®Ou3NUeCKHe 1 XUMHUYECKHE CBOMCTBA IIPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTUA, HATPHUA,

4.3 KaJlus, MarHvs W KajblUs, aJIOMHHHMS, >Kele3a. OJICKTPOXUMUYECKUU psil
HaIpsHKEHUN METaioB
44 ®dusnueckue M XHWMHUYECKHE CBOWCTBA BOAOPOAHBIX COEAMHEHUN HEMETAJUIOB!
) XJIOPOBOJOPOAA, CEPOBOAOPOAA, aMMHAKa
dusnyeckre 1 XMMHUYECKHE CBOMCTBA OKCUAOB HeMmeTayuioB: cepsl (IV, VI), azota(ll,
4.5 IV, V), docdopa(Ill, V), yrmepoma(ll, IV), xpemuusa(IV). Ilomydenne oxcumos
HEMETAJIIIOB
46 Xumudeckne cBoiicTBa OKcHmoB: MeTauioB IA-IIIA rpymm, mmaka, memu(ll) u
’ sxeneza(ll, II). [Toxyuenue OKCHI0B METAIIIOB
XUMHUECKHE CBOHCTBA OCHOBAaHWH W aMQOTEpHBIX THUAPOKCHAOB (Ha MpHUMEpe
4.7 THUAPOKCHIIOB aIOMHUHUS, XKeye3a, IuHKa). [lomydenne ocHoBaHWN U aM(OTEPHBIX
TUAPOKCHUIIOB
OO0mue XWMHUYECKHe CBOWCTBA KHCJIOT: XJIOPOBOJOPOAHOH, CEPOBOJOPOIHOM,
43 CEpHHUCTOW, CEpHOH, a30THOM, ¢ochopHOH, KpeMHHEBOH, yrojapHOH. OcoObie
' XUMUYECKUE CBOMCTBA KOHLICHTPUPOBAHHOW CEPHOM M a30THOU KUCIOT. [lomyueHue
KHUCIIOT
4.9 OOmue xuMUUECKUe CBOWCTBA cpeaHux coneil. [lomyuenue coneit
410 [Monyyenne, coOupanue, paclo3HaBaHHE BOJOPOJAA, KHCIOPOAa, aMMHaKa,
’ YTIIEKUCIIOTO Ta3a B 1a00paToOpHUH
411 [lomydyenne amMMuaka, CEpHOW M a30THOW KHCJIOT B MpOMBIIUIEHHOCTH. OOIiue
’ CIIOCOOBI MOTYYSHUS METAIIOB
4.12 I'eneTrnueckas cBsi3b MEXIY KJIacCaMU HEOPTaHUYECKHUX COEAUHEHUN
5 XHUMHUYECKHE pEeaKITHH
Krnaccudukanmss XuMHUYECKUX PEakIUil M0 pa3inuyHbIM IPHU3HAKAM: I10 YHUCIY U
5.1 COCTaBY YYacTBYIOIMX B PEAKIMH BEIIECTB, MO TeIIOBOMY 3 dekTy, o N3MEHEHHIO
CTeTIeHeN OKHCIEHHS XUMHUECKHUX 3JIEMEHTOB
59 TemnoBoit dPGeKT XUMHUECKOH peakyu, TEPMOXHUMHUUYECKUE YPaBHEHHS. JK30- H
’ SHIOTEPMUYECKUE peakuuu. TepMOXUMHUYECKUE YPABHEHUS
OKHCIUTETHHO-BOCCTAHOBUTENbHBIE peakuuyd. OKHUCIUTENNM W BOCCTAHOBHUTEINH.
5.3 [Iporecchl OKUCIIEHUST W BOCCTAHOBIICHHUS. OJIEKTPOHHBIM OalaHC OKHCIHUTENBHO-
BOCCTAHOBUTEIBHON peakLuu
54 Teopust 3aeKTpoIUTHUECKOW auccouuanuu. KaTHOHBI, aHUOHBL. DJIEKTPOJIUTH U
’ HEeATeKTPoJuThl. CHIIbHBIC U ClIa0ble 3JeKTPOJIUThL. CTENeHb TUCCOIUAIMH
55 Peakiiuu nonnoro ooMena. Y CI0BHS MPOTEKAHUS PEAKIIU HOHHOTO 0OMEHa, TTOTHBIS
' 1 COKpPAILlEHHBIE MOHHBIE YPAaBHEHUS PEaKLui
6 XuMus U OKpyXkarolas cpeia
BemectBa u Mmarepuansl B [IOBCEIHEBHOM JKHM3HM 4YelloBeKa. besomacHoe
6.1 WCTIONB30BaHKUE BELECTB U XUMHUYECKHX peakuuii B naboparopuu u ObiTy. IlepBas
[IOMOIIIb [TPU XUMUYECKHUX 03KOTaX U OTPaBICHUIX
XUMHUECKOE 3arps3HEHHE OKpYKaroliel cpeapl (KUCIOTHBIE AOXKAW, 3arps3HEHHE
MOYBBI, BO3AyXa H BOJOEMOB), CIIOCOOBI ero mpemoTBpameHus llpemensHas
6.2 nomyctumas KoHmeHtpauus BemectB (IIJAK). Pomp xumum B penieHnn

AKOJIOTHYECKUX MTPOOIIeM. Y CHIIeHHE TTapHUKOBOTO 3¢ deKTa, pa3pylieHHe 030HOBOTO
ciost




[Ipumenenue cepbl, a3ora, ¢pocdopa, yriepona, KpeMHHUSI U UX COSTUHEHUHN B OBITY,
MEJUIIMHE, TPOMBIIUICHHOCTH M CEIhCKOM XO3siiicTBe. lIprMeHeHHe MeTayioB U

6.3 CIUIaBOB (CTajb, YyTyH, AIOPATIOMUHHUN, OpoH3a) B OBITY M MPOMBIIIJICHHOCTH HX
coeauHeHud. [loHsATHE O KOPPO3MM METANJIOB, OCHOBHBIE CIIOCOOBI 3aIUTBI UX OT
KOppO3un
6.4 [IpupoaHble HCTOYHHUKH YIIEBOAOPOIOB (YroJb, IPUPOIHBIN I'a3, HEPTH), IPOAYKTHI
’ uX nepepadoTKy (OEH3MH), UX POJIb B OBITY M MPOMBIILIEHHOCTH
[lepBonayanpHble MOHATHS 00 OPraHWYECKUX BELIECTBAX KaK O COCTUHEHHSIX
6.5 yriepoaa (MeTaH, 3TaH, STHJCH, alleTHJICH, 3TaHOJI, TIIMUEPUH, YKCYCHasl KUCIIOTa).
' IlonsTHEe O OMOIOrMYECKH Ba)KHBIX BEILLECTBAX: JKUpax, Oenkax, yriieBogax - M UX
POJIM B )KU3HU YeJIOBEKa
7 Pacuérsr:
7.1 1o hopMyIIaM XUMHUYECKUX COCTUHEHUH
7.2 Macchl (MaccoBOM) TOJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM YPABHEHUSIM
TemaTu4eckoe NJIAHUPOBaAHUE
8-i1 kimace
HauMeHnoBaHMe KoaunuyecTBo 4acos
Ne A31e10B " Tem JuiekTpoHHbIe (UU(pPOBBIE)
w/m | P Beer KontpoubHbie | [IpakTHYeCKHE | oGpasoBaTebHbIE pecypehl
NMPOrpaMMbl cero

padoThbl padoThbl

Pazpen 1. [lepBoHayaibHbIe XUMUYECKHE IOHSITHS

1.1

Xumust — BayKHas

o0racTb bubmmoreka @®I'UC «Mos
€CTEeCTBO3HaHUS uls 2 mkona» — lesson.academy-
MPaKTUYECKOM content.myschool.edu.ru/04/08

JACATCIIBHOCTH YCIIOBCKA

1.2

Bemecrsa

XUMUYCCKHUE pCAKIINN

Xumusa, 8 xmace, DPrAOY
15 1 AI10 «Axanemus
Munnpocemienust Poccuny»

)54

Htoro no pazzpeny

20

Pa3pnen 2. BaskHeiilue npeacTaBuTeId HEOPraHNYECKUX BeleCTB

ONEeKTPOHHBIN
00pazoBaTeILHBIMA pecypce
«Jlomamaue 3aJIaHusl.
Boznyx. Kucnopon. - .
2.1 6 OcHoBHOE oOree
ITonstre 06 oxcumax
oOpazoBanne. Xumus», 8—9
knace, AO «3maTenscTBO
"[IpocBemenne"»
Bonobon. Tomstie o Tpenaxep «O0naKo 3HAHUN.
2.2 flOpO. 8 1 Xumusg. 8  kmace, OOO

KHUCJIOTaX U COJIAX

«Dusukon JIad»




DNIEeKTPOHHBINA
o0pa3oBaTenbHBIN pecypc
Bopa. PacTtBopbI. «Jlomarnue 3a1anus.
2.3 | [lonsTue 005 OcHoBHOE 001ICe
OCHOBaHUSIX oOpaszoBanue. Xumus», 8—9
knacc, AO «M3patenscTBo
"TIpocsemenne'»
OIIeKTPOHHBIN
o0pa3oBaTenbHBIN pecypc
OcHOBHBIE KJIACChI «Jlomamraue 3ananus.
2.4 | HEOpTaHUIECKUX 11 OcHoBHOE 001TICe
COCTMHCHHIMA oOpa3zoBanne. Xumus», 8—9
knacc, AO «M3patenscTBo
"TIpocsenienue»
HWroro mo paznemy 30

Paznen 3. Ilepuoamueckuii 3akoH u Ilepuoamueckasi cucrema xumudeckux 3jemenroB [I.H.

Menpeneea. CrpoeHne aTOMOB.

XumMuuyeckasi CBA3b.

OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu
. ONeKTpOHHBIN
Ilepuonnueckuii 3aKOH .
o0pa3oBaTenbHBIN pecypc
u ITepunonnueckas
«JloMamHue 3agaHusl.
CUCTEMa XUMHWYCCKUX
3.1 7 OcHoBHOE 0011Ie€e
3JIEMEHTOB J.H.
oOpazoBanue. Xumus», 8—9
MenneneeBa. CtpoeHue
ATOMOB kiacce, AO «M3naTenscTBO
"TIIpocBenieHue"»
ONeKTpOHHBIN
00pasoBaTeIbHBIH pecypc
Xumuueckas CBSI3b. p peeyp
«JloMamHue 3agaHusl.
OKHUCITUTETBHO-
3.2 8 OcHoBHOE 001TICEe
BOCCTAaHOBHUTCIIbHBIE
U obpazoBanue. Xumus», 8—9
p kiace, AO «M3naTenscTBO
"IIpocBenienue'»

HUroro mo pa3neny 15
ONEeKTPOHHBIN
oOpa3oBaTtesbHbIN pecypc
«Jlomariaue 3aJIaHus.

[ToBTOpEHUE 3 OcHoBHOE oOmee
oOpasoBanue. Xumus», 89
kinacc, AO «HM3marennscTBO
"IIpocBenienue'»

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME




9-i1 KJ1acc

HauMeHnoBaHMe KosnuecTBO yacoB
Ne A31e/10B " Tem nekTpoHHble (UUGPOBHIE)
wm | P Beero Kontpoubhbie | [IpakTuieckue | ogpasoBarebHbIe pecypebl
nporpamMMbl paboThI paGoThI
Paznen 1. BemecTBo 1 XUuMHUYecKHe PeaKIHU
IIoBTOpEHME u
p N bubmuoreka ®I'UC «Mos
yriyOnenue 3HAHUUN
1.1 OCHOBHELX A3ENOB 5 1 mKonma» —  lesson.academy-
p content.myschool.edu.ru/04/09
Kypca 8 kiacca
OCHOBHBIE Xumusa, 9 wxiace, PrAOY
1.2 | 3aKOHOMEPHOCTH 4 JAI10 «Axanemus
XMMHUYECKHUX PeaKLil Munnpocseuenusa Poccun»
ONeKTPOHHBIN
o0Opa3oBaTenbHBIN ecypc
OnexTponuTrdecKas p peeyp
S — «JlomantHue 3a/1aHuUA.
1.3 ’ 8 1 1 OcHoOBHOE o0ree
XUMHYECKHE PEaKLUK B
oOpazoBanue. Xumus», 8-9
pacTBopax
knacc, AO «M3maTeabCcTBO
"IIpoceernienue»
Uroro no pazaeny 17
Pasnen 2. Hemeranibl U UX coeTMHEHUSI
OOmas xapaKTepUCTHKA .
xm\IqLI[/IquKII/I)x BHEMGHTOB Tpenaxep «OO0mMaKo 3HAHUI.
2.1 4 1 Xummsa. 9 kmace, OOO
VIIIA-rpynmnsl.
«Duzukon JIab»
l"anorenst
OO6mras xapakTepucTuKa Tpenaxep «O0IaKO 3HAHHITY.
XHUMUYECKHX DJIEMESHTOB Xumus. 9 ximace, OO0
2.2 6
VIA-rpynmnsl. Cepa u ee «®DuzukoH Jladb»
COCTMHCHHUSI
OO6mras xapakTepucTuka Tpenaxep «O0IaKO 3HAHHITY.
XHUMUYECKHUX DJIEMESHTOB Xumus. 9 xiracc, OO0
2.3 | VA-rpynmsl. Asor, |7 1 «Duzukon Jlaby
dochop u 170'¢
COCTMHCHHSI
OO6mras xapakTepucTuka Tpenaxep «O0IaKO 3HAHHITY.
XUMHYCSCKHX DJIEMCHTOB Xumus. 9 xiracc, OO0
24 |IVA-rpymnel.  Yraepon | 8 1 2 «®DuzukoH Jlad»
U KpPEeMHUH M  HUX
COCTMHCHISI
Hroro no pazneny 25
Pa3zpnen 3. MeTanibl 4 MX cOeIMHEHUSI
O61ute CcBOHCTRA Tpenaxep «O061aK0 3HAHUN.
3.1 4 Xumus. 9 xknacc, OO0
METaJIJIOB
«Dwusukon JIab»
3.2 | Baxneiimue Metamsl u | 16 1 2 Tpenaxep «O01aKO 3HAHHITY.




HNX COCOAMHCHUA

Xumus. 9 kimace, OO0
«DusukoH JIado»

Uroro no pazpeny

20

Pa3nen 4. Xumus u okpy:kapomas cpeaa

BemectBa u matepuais

Tpenaxep «OO0NaKo 3HAHUII.

4.1 3 Xumust. 9 kmace, OOO
B ’KM3HU YEJIOBCKA
«Du3nkon Jlab»
Hroro 1o paznemy 3
Tpenaxkep «O0mako 3HAHUI.
IloBTOpeHue 3 Xumusa. 9 kmace, OOO
«Du3nkoH Jlab»
OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOI'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE

Jara uudgposbie
Tema ypoka Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘IGCKI/Ie WiyueHHs  0GpA3OBATENbHbIE
padoThI padoTbI pecypebi

1 [Ipenmer xumuu. Ponb XxuMuu B KU3HU bubnnoreka HOK
yeJioBeka. Tela 1 BelecTBa https://m.edsoo.ru/ff0d210c

2 [lonsiTHe 0 METOAaX MO3HAHUS B XUMUU bubmnorexa HOK

https://m.edsoo.ru/ff0d227e
[IpakTnueckast pa6ora Ne 1 «IIpaBuia

3 pa®oTbl B JabopaTopuud U THPUEMBI bubnuoreka HOK
oOparieHus c 1a00pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

4 Uucteie BemiectBa 1 cMecH. CocoObI bubnuoreka HOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabota Ne 2

5 «Paznenenue cMmeceir (Ha mpuMepe bubnmorexa HOK

. https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU MTOBAPEHHOU COJIN)»

6 ATOMBI U MOJIEKYJIBI bubmmoreka HOK

https://m.edsoo.ru/ff0d2abc

7 XumMmuueckue DJICMCHTEL. 3Haku bubnuorexa HOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u cloKHBIE BENIECTBA Bubmiorexa LHOK

https://m.edsoo.ru/ff0d2abc

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE bubmmoreka HOK

https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. bubmorexa HOK

https://m.edsoo.ru/ff0d2eae




Xumudeckass ¢opmyia. BameHTHOCTh
ATOMOB XMMHYECKHUX 3JIEMEHTOB

11 OtHocuTeNnbHAsS aToMHas macca. bubnuoreka HOK
OtHocuTeNbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas IIOJIS XHUMHYECKOTO Bubnuoreka LHOK
3JIECMEHTA B COCAUHECHUN https://m.edsoo.ru/ff0d350c
13 Konuuectro BEIIECTBA. Mouib. bubnuoreka HOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 du3nYecKue M XUMHUYECKHUE SIBJICHHUS. bubnuoreka HOK
XUMUYEeCKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3sHaku © yciIOBHS NIPOTEKAHUSA bubnuoteka HOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubnuoreka HOK
XUMHYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
BprunciieHuss ~ KOJIMYEeCTBa,  MacChl
17 BEILIECTBA 110 YPABHEHUAM XMUMHYECKUX bubnnorexa HOK
N https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukamus xuMHUeCcKux peakiui
18 (COGJII/IH(I;HI/ISIH p%nlgme:ns[ Bubmiorexa LOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JlomoHocoB — YEHBIN-
19 SHIMKJIOTISTUCT 0606 eHzIe u Eubmiorexa LOK
pmCT. M https:/m.edsoo.ru/ff0d40c4
cHUcTeMaTHu3aIvs 3HaHUI
20 KontponbHast pabora Nel mo Teme bubnuoreka HOK
«BemecTBa 1 XMMHUYECKHE PEAKLIUD) https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech raszoB. CocraB
21 Boszjgxa. Kucnopon — »nemeHT wu bubnmorexa LOK
https://m.edsoo.ru/ff0d448e
npoctoe BeectBo. O30H
duzuyeckue U XUMHUYECKHE CBOMCTBa
22 Kucioposma  (peakuuu — OKHUCIICHHS bubnnorexa HOK
posa - peaKl : https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 00 okcumax
23 CnocoObl  MONYYEHHUsT KHUCIOpOoJia B bubnnoTeka HOK




na0opaTopu¥ U NPOMBIIUIEHHOCTH.
IIpumeHeHue kucnopoaa

https://m.edsoo.ru/ff0d497a

Tennosoit apdexT XUMHUYECKON
4 peakIuu, IMOHSTHE 0 Bbubnuorexa LHOK
TEPMOXUMHUYECKOM ypaBHEHHUU, DK30- U https://m.edsoo.ru/ff0d4790
HJOTEPMUUYECKHUX PEAKIIUIX
TommuBo (HedTh, yrob W METaH).
25 3ar ﬂsHeHI/fe (203’ za CIIOCOOBI er)o Bubmiorexa LOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHHUS
[IpakTuueckas pabora Ne 3 mo Teme
26 «IPIOJI YeHUE U I(2061/1 aHUEe KHCIIOpOJa Bubmiorexa LOK
Y 9 P pod, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHHUE €ro CBOKWCTBY
27 Bogopon — oameMeHT u  mpocToe bubnnoreka HOK
BelecTBO. HaxoxaeHnue B nmpupoje https://m.edsoo.ru/ff0d4dd0
78 duzndeckue M XMUMHUYECKHE CBOMCTBA bubnmmoreka HOK
Bojiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsiTHE O KMCIIOTaX U COJIAX bubmiorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrocoOpl  TONMydYeHHUsT BOIOpPOAA B bubnuoteka HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktnueckas padora Ne 4 mo Teme
31 «IPIOJ'I YyeHHE Hpco6n aHuE BOJIOPOJIA Eubmiorexa LOK
Y . p AOPOAa, https://m.edsoo.ru/ff0d4f42
M3yUYEHHUE €ro CBOMCTBY
3 Mounsipabiii  00bEM  razoB.  3aKoOH bubnuoreka HOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Boiunciienuss  00bEéMa,  KOJIHMYECTBA
33 BEIIeCTBA Tasza II0 er’o HW3BECTHOM Eubmiorexa HOK
a € y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Boiunciiennss 00bEMOB  Ta30B IO
34 aBHCHMIO PEaKIIMK Ha OCHOBE 3aKOHAa Eubmiorexa HOK
ypas PeaKIHH H https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B
35 dOu3ndeckue M XMMHYECKHE CBOMCTBA bubnuoreka IIOK




BOJIBI
CocraB ocHoBanuii. [lomarme 00

https://m.edsoo.ru/ff0d587a
Bbubnuorexa LHOK

36 HHJIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bopna kak pacrBoputens. HacbiieHHbie
37 u HIéHaCBI peHHBIS aCTBOPBI ML:CCOBa}I buGnuorexa HOK
m PacTBoOpBL https://m.eds0o.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[Ipaktuyeckas pabora Ne 5 mo teme
38 «ITpuroropieHue pPacTBOpPOB c bubnuoteka HOK
ONpeACIEHHON MacCOBOM noJien https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBAY
39 Koutponbaast pabGora Ne2 mo Teme bubnuoreka HOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunpl:  coctaB, KiaccUpUKaLUs, bubnuoteka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHne W XHMHUYECKHE CBOWCTBA
41 KI/ICJ‘?E)THLIX OCHOBHBIX M aM(OTEpHBIX bubmorexa OK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cocTaB, Kiaccudukanus, bubanoreka HOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue M XUMHUYECKHE CBOWCTBA bubnuoreka HOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnoter: cocra, imaccudukanms, bubnuoreka HOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [lonyyeHne W XUMUYECKHE CBOWCTBa bubnuoreka HOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comm CpelHHE):  HOMEHKJATypa,
46 CHOCOObI ( pHOHque)HI/ISI XI/IMI/I‘—IGC};I:/IG bubmorexa IOK
N ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
IIpaktuyeckas pabota Ne 6. Pemenue
47 JKCIEPUMEHTAIBHBIX 337a4 IO TEMe bubnmoreka HOK

«OCHOBHBIE KJIACCHI HEOPTraHUYECKHUX
COCTUHEHUN

https://m.edsoo.ru/00ad9b7c




I'enetnueckast cBSA3b MCXKIY KlacCcaMu

Bbubnuorexa LHOK

48 HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
. Bbubnuorexa LHOK
49 O000111eHIE U CUCTEMATHU3aIlUs 3HAHUH https://m.edsoo.ru/00ad9ch2
KourponsHas pabora Ne3 1o Teme
50 "OCIE))BHBIG KJI]Z.CCBI HEOpPraHU4YEeCKUX Bubmorexa LOK
“n P https://m.edsoo.ru/00ad9ela
COeIMHEHNH
IlepBple  TOMNBITKHM  KJIacCHU(HKALIUHA
51 xnﬁnqecxnx 3JIEMEHTOB HO(II{)ﬂTI/I: 0 Bubmiorexa LHOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJHbIX JIEMEHTOB
Ilepuonunueckuii 3aKOH Hu
PHOA bubnuoreka HOK
52 [lepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52¢c
anemeHToB . 1. Menaeneera
53 Ilepuoapl, rpynnbl, IOATPYIIEI bubnnorexa HOK
P - IPY ’ py https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocTaB aTOMHBIX bubnuoreka HOK
sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CrpoeHHe DIEKTPOHHBIX  00OJIOUEK
P P N bubnuoreka HOK
55 aToMOB sneMeHToB [leproauueckoit
https://m.edsoo.ru/00adabbc
cuctemsl . 1. MenaeneeBa
XapakTepucruka XUMHYECKOTO
56 JJIEMEHTa II0 €ro IIOJOKEHHIO B bubnuoreka HOK
[lepuonnueckonn  cucreme . M. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3aKoHa Jist
57 pazButusg Hayku u npaktuku. [[. U. bubnuoreka HOK
MenneneeB — y4€HbIM, Meaaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
Pe3epBHEbIi ok. O06o0Omenne u
58 CI/ICTEMaTmauIZE 3HaHIIfIII7I / Bubmiorexa LHOK
N https://m.edsoo.ru/00adb33c
Bcepoccutiickas mpoBepouHas pabota
59 Koutponbuast pabora Ned mo Tteme bubnuoreka HOK




«CtpoeHue aTomMa. XUMHUYECKasl CBS3b)
/ Becepoccuiickasi mpoBepodHas paboTa

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

60 DNeKTPOOTPULIATETLHOCTh aTOMOB 1 bubnuoreka HOK
XUMHUYECKHUX IIIEMEHTOB https://m.edsoo.ru/00adaab8

61 HNonnas xumuueckas CBs3b 1 Etilfg/ilr?f:é(sio.ru /OOa(ch;Af
62 KoBasientHast monspHas XuMHUYECKast 1 bubnuoreka HOK
CBS3b https://m.edsoo.ru/00adaab8

63 KoBasieHTHast HeNOIspHAST XUMUYECKAS 1 bubnuoteka HOK
CBSI3b https://m.edsoo.ru/00adaab8

64 | Crenems owncrerms ! P oo, 00dac2S
65 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubnuoteka HOK
peakunu https://m.edsoo.ru/00adb076

66 OkuciuTenu u BOCCTAHOBUTENH 1 bubnmorexa HOK
https://m.edsoo0.ru/00adb076

6 oncrevanman s 1o tove | bumiorera LIOK
«CTtpoenne atoMa. XMMHUYECKasl CBSA3bY hupsdim.cdsoo.ru/adtehs

63 PesepBHblii  ypok. OO6o00mieHue u 1 bubnmoreka [HOK
cHCTEMaTH3aINsI 3HAHUH https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB 11O 63

[NPOT'PAMME




9 KVIACC

KoaundecTBo yacoB DJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka

n/n yp Bceero KO;ITPO‘HBHI’R Ip 6aKanec1me H3yuyeHusi o0pa3oBaTesbHbIE

padoTbI padoThbI pecype
Ilepnomnueckuii 3axkoH. Ilepuonnueckas
1 CHfTeMa XAMUYECKUX BHGMEHTOB O U 1 bubmorexa HOK
Co https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B HM3MEHEHHUH CBOICTB
2 XI/IMI/I‘IGCKiX DJIEMEHTOB MEPBBLIX TPEX 1 Bubmiorexa HOK
P P https://m.edsoo.ru/00adb6b6
MeproI0B

3 Knaccudukanms u HOMEHKJIaTypa 1 bubnuoreka [HOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XuMHYeCKOM CBSA3HM W THIIBI 1 Bubnuoreka HOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponbnags pabora Nel 1o Teme

5 «HOBE)“O eHHe fl rIyOJeHue 3HAHUI 1 1 Bubmorexa LOK

P yry https://m.edsoo.ru/00adbac6
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay

6 Knaccudpukanuss XuMUYECKUX pEaKIUl 1 bubnmnoreka HOK
10 Pa3Iu4YHbIM IIpU3HAKaM https://m.edsoo.ru/00adbcb0
IlongaTne 0 CKOPOCTH XHMMHYECKOU

7 CaKIINHN HOHs[TI/Iep O TOMOIE€HHBIX H 1 Bubmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKLMIX
[londaTe O XUMHUYECKOM pPaBHOBECHH.

3 @akTOppl, BIMAOIIAE HAa CKOPOCTh 1 bubnuoreka [HOK
XMMHYECKOM PEAKIUMU U  IOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO paBHOBECHS

9 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC 1 bubmmoreka IHOK

peaKiuu

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




Teopus AJIEKTPOIUTUYECKOMN

bubnuoreka [HOK

10 muccormanm. CuiibHblE W ciiaOble https://m.edso0o.ru/00adcd68
3JIEKTPOJIUTHI
11 HMoHHuble ypaBHEHUA PEAKIIUN Bubmuorexa HOK
yp peaxn https://m.edsoo.ru/00add448
XUMHYECKHE  CBOMCTBA  KHCIOT U
12 OCHOBaHHUII B CBETE IIPEIACTaBICHUI 00 Bubmiorexa LOK
© 1p https://m.edsoo.ru/00add5ds
AIEKTPOJUTUYECKON JUCCOLMAIIIHI
XUMHYECKHE CBOICTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 DIIEKTPOJIUTHUECKON Bubmiorexa HOK
pel p https://m.edsoo.ru/00add8b2
UCCOLIMAINU
14 IMousaTue o ruaponuse cosei Bubmiorexa HOK
AP https://m.edsoo.ru/00add9d4
N bubnuoreka [HOK
15 O00011IeHNE U CUCTEMATU3ALMs 3HAHUN https-//m.edsoo.rw/00addd 12
16 [Ipaktuueckass pabora Ne 1. «Pemenwue bubnmnoreka I[HOK
SKCIIEPUMEHTAIBHBIX 331a4» https://m.edsoo.ru/00addbfa
KonrponsHass pabora Ne2 1o TeMe
17 <<3J'I€Il:<)T OJ'II/ITI/I‘{Ie)CKafl UACCOLHAIIN Bubmaorexa HOK
P 1 ) https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO0mas  XapakTEpUCTUKA  TaJIOTE€HOB.
18 XH]:AlH‘{eCKHep CBOI;?ICTBa Ha IIpUMeEpe Bubmorexa HOK
p p https://m.edsoo.ru/00addfe2
xJjopa
XJI0pOBOAOPO. ConsHas  KHCIIOTA,
19 XHMquci{HE § CBOMCTBA HOJIyYEeHHE Bubmorexa HOK
> y > https://m.edsoo.ru/00ade104
MIPUMEHEHUE
ITpakTtuyeckas padora Ne 2 mo TeMe
20 «IP[OJ'I YeHUE b COJISTHOU KHUCJIOTEI Bubmorexa HOK
y . . > https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBONUCTB»
Breruncnenus o ABHEHUSM
. yp bubnuoreka [HOK
21 XUMUYECKUX PEaKUUl, €CIM OAUH U3

peareHTOB JIaH B M30BITKE

https://m.edsoo.ru/00ade488




22

OO0mias xapakTepUCTHKA dJIeMeHTOB VIA-
TPYIIBI

bubnuoreka [HOK
https://m.edsoo.ru/00ade64a

23

AmtoTponHele  MOIU(UKAIIMH  CEPBHI.
Haxoxnenue cepbl U €€ COCIMHEHUN B
npupoae. XMMHUYECKHUE CBOMCTBA CEPBI

bubnuoreka [HOK
https://m.edsoo.ru/00ade64a

24

25

26

27

28

CepoBogopoji, cTpoeHue, (pu3nYecKue u
XMMHYECKUE CBONCTBA

Okcunpl  ceppl.  CepHas  KHUCIOTAa,
du3HYeCKne W XHMHYECKHE CBOWCTBA,
PUMEHEHHE

XYUMUYECKUE peakiuu, Jiexaliue B
OCHOBE IPOMBIIIIIEHHOTO crocoba
MOJTy4eHUs CEepHO KHUCJIOTHI.
XUMHYECKOE 3arpsi3HEHHUE OKpYKarolen
Cpebl COeTUHEHUSMU CEPhI

Brranciaeane MaccoBOM JOJM  BBEIXOJIA
MPOAYKTa peaKIuu

OO0mas xapakTepucTUKa 3JIeMEHTOB VA-
rpynmbl.  A30T, pacnpoCTpaHEHHE B
npupone, (QUINYECKHE U XUMHUYECKHE
CBOMCTBaA

bubnuoreka LHOK
https://m.edsoo.ru/00ade802

bubnuoreka LHOK
https://m.edsoo.ru/00adea28

bubnuoreka HOK
https://m.edsoo.ru/00adec8a

bubnuoreka [HOK
https://m.edsoo.ru/00adec8a

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

29

30

31

AMMHak, ero pu3n4yeckue u XuMUYecKue
CBOICTBa, TOJIyYE€HNE U IPUMEHEHUE
[Ipaktuyeckas pabora Ne 3 mo Teme
«IloxyyeHne ammuaka, HM3yuy€HHUE €ro
CBOMCTB»

A3zoTHasg kucnora, e (¢uNYecKkue u
XUMUYECKHE CBOKCTBA

bubnuoreka LHOK
https://m.edsoo.ru/00adf004

bubnuorexa LHOK
https://m.edsoo.ru/00adf180

bubnuoreka [HOK
https://m.edsoo.ru/00adf306

32

Hcnonb3oBanue HUTPATOB U COJIEU
aMMOHHMSI B KayeCTBE MHHEPAIbHBIX
yaoOpeHuii. XUMHUYECKOE 3arpsi3HEHUE
OKpPYXaIoIIell  cpeibl  COCTUHEHUSIMH

bubnuoreka LHOK
https://m.edsoo.ru/00adf518




azoTa
®dochop. Oxcug dochopa (V) wu

bubnuoreka LHOK

K K
33 pocopHas HEHOTa’ (pusmicckue  u https://m.edsoo.ru/00adf68a
XHMHYECKHUE CBOMCTBA, MOJyYEHUE
Ucnonb3oBanne ¢ocharoB B KayecTBe
34 MHHEPAIBbHBIX ((1))6 g)HI/Iﬁ 3arpsi3HeHUE bubmorexa HOK
p . yAOOP - alp https://m.edsoo.ru/00adfc20
MIPUPOHON cpenbl pochaTamu
VYriepoa, pacnpocTpaHeHUE B IPUPOJE, bubnmoreka [HOK
35 N
¢du3nUecKrue 1 XUMHYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxkcumel yriiepoja, ux (u3uveckue wu
36 XUMHYECKUE CBOMCTBA. IKOJIOTHYECKHUE bubnuoreka [HOK
npoOJIeMbl, CBSI3aHHBIE C  OKCHUJIOM https://m.edsoo.ru/00adfebe
yriepoaa (IV)
37 YronpHasg KACIOTa U €€ CONU buGnuorexa HOK
https://m.edsoo.ru/00ac006¢
[Ipaktuueckas pabora Ne 4 mno Teme
"Tlomyuenue YTIEKUCIIOrO rasa. bubnmnoreka [HOK
38
KauecTBennass peaxknuss Ha KapOoOHat- https://m.edsoo.ru/00ae027¢
noH"
[TepBonavanbHbBIC TTOHSATHUSA 00
39 0 faHI/IquKI/IX BEIIECTBaX Kak o Bubmiorexa HOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yTIIepoia
40 KpemHnii u ero coequHeHus bubmorexa LOK
b A https://m.edsoo.ru/00ac080a
[Tpaktuyeckas pabora Ne 5. Pemenue
A1 OKCIIEPUMEHTAJIbHBIX  33/1ad 10 TeMe bubnmnoreka HOK
«Baxueitmue HEMETAJLIBI u 150:¢ https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Kontponbnast pabGora Ne3 mo Teme
42 «Baxcieﬁmne pHeMeTaHJILI u 1704 Bubmiorexa HOK
https://m.edsoo.ru/00aeOe18
COCTMHCHUS
43 OOmas  XapakTepUCTHKA XUMHUYECKHUX bubnuoteka I[HOK




3JIEMEHTOB — METAJUIOB. MeTaindecKast
CBSI3b nu METaJILIMYCCKas
KpUCTaJUIM4ecKasi pemérka. duzndyeckue
CBOMCTBa METAJJIOB

https://m.edsoo.ru/00ae103e

XUMHYECKUE CBOMCTBA METaJIOB.

44 DIEKTPOXUMHUYECKUNA P  HaOpsHKEHUH Bubmorexa HOK
p PAx p https://m.edsoo.ru/00ael 156
METAJIJIOB
OO0mue crnocoObl MOYYCHUS METaJIOB.

45 CmiaBbl. Bpluncnenus no ypaBHEHUSM bubnmoreka [HOK
XMMHYECKUX PpEaKUUW, €CIu OIUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJECPKUT MIPUMECH

46 [MousaTHE O KOPPO3UU METAIIOB bubnnorexa HOK

pp https://m.edsoo.ru/00ae1278
bubnuoreka HOK

47 Illenosrbie MeTaLIL https://m.edsoo.ru/00ae14b2

48 OKCUOBI U TUIPOKCUIIBI HATPUA U KATHS bubnnorexa HOK

o p a p https://m.edsoo.ru/00ae14b2

49 [llemouHO3eMeTbHBIC METAIITBI — KaJTbIHH bubnuoreka [HOK
U MarHui https://m.edsoo.ru/00ael5e8

50 Baxneiimme coenuHEHNS KaIbIUI Bubmorexa HOK

A 1 https://m.edsoo.ru/00ael5e8

51 O00011eHre U cCUCTEMaTU3aLNS 3HAHUI

57 JKéctkocTh BOABI M CHOCOOBI €€ bubnuorexa LHOK
yCTpaHEHHU https://m.edsoo.ru/00ac1886
IIpaktrueckass pabora Ne 6 10 Teme

53 ")IIZéCTKOCTL BI()) Bl W METOOBl €€ Bubmorexa HOK

" a 8 https://m.edsoo.ru/00aelae8
YCTpaHEHHS
. bubnuoreka [HOK
>4 AJFOMHHHH https://m.edsoo.ru/00aelc64

55 AMdorepHble  cBoiicTBa  oKcuAa U bubnuotexa I[HOK
THAPOKCUIA https://m.edsoo.ru/00aelc64

56 Kenezo bubnnoreka [HOK




https://m.edsoo.ru/00ae1d86

Oxcuppl, ruapokcuasl U conu xenesa (1I)

bubnuoreka [HOK

>7 u xenesa (I11) I https://m.edsoo.ru/00ae35e6
58 O0001IeHNEe U CHCTeMAaTU3allusl 3HAHUN 1
[Ipaktuueckass pabora Ne 7. Pemenwue
59 OKCTIIEPUMEHTAIBHBIX 33/Jad TI0 TeMe 1 bubnuoreka HOK
«Baxueitmue METAJIBI u 150:¢ https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Beruucnenus o YpaBHEHUSAM
ec €aKIui, ec 0 3
60 ng"i;ToI;HXaHpB ;f6i?TKe I/IJJI'II/II/I coHIZHmI//IIT 1 bubmiorexa HOK
p A 'E[ p https://m.edsoo.ru/00ael1750
IIpuMecH. BpluncneHuss MaccoBOM 10U
BBIXO/JIa TTPOJIYKTA PEAKIIUH
. bubnuoreka [HOK
61 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 https://m.eds0o.ru/00ac3£50
Kontponbna abora Ned mo Teme
62 «B:;I:-IeJII?II;EHﬁe b MeTTaJmLI HI/I ' II\/I/IX 1 buGmiorexa HOK
https://m.edsoo.ru/00ae4270
COCTMHECHUS
63 BemiectBa 1 maTepualibl B MOBCETHEBHON 1 bubnmnoreka HOK
JKU3HU Y€EJI0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHHUE OKpYyXKarolen 1 bubnmnoreka HOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponp x¥MuM B peIIEHUH DKOJIOTHMYECKHUX 1 bubnmnoreka [HOK
npobsem https://m.edsoo.ru/00ae4270
66 PesepBubiit  ypok.  O0oOmieHue u 1 bubnmnoreka HOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PezepBubiit  ypok.  OOoOmieHue u 1 bubnuoreka LHOK
CHCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/00adb33c
63 PesepBubiii  ypok.  O06o0mieHune u 1 bubnmnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB §(0) 63

[TPOPAMME
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