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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHUU Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
COCTaBJI€HAa Ha OCHOBE TpeOOBaHMI K pe3yJabTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTensHO TPOrpaMMbl OCHOBHOTO 00TIIeT0 00pa30BaHuUsI, MPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBE (QeaepanbHONl pabouell MporpamMMbl
BOCIIUTAHUS U C YUYETOM KOHUEIIIUU MPENoAaBaHusi y4eOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opraHu3aiusax Poccuiickoit @enepanuu.

[Iporpamma mo xumum AA€T TPEACTABJICHHE O IENSAX, OOIIEH cTpaTeruu
oOyudeHusi, BOCIHUTAHUS U PA3BUTHUS OOYy4AIOUIMXCA CPEICTBAMH Y4e€OHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE MpeaMETHOE CoJIepKaHue,
npeAycMaTpUBaeT paclpeleieHue €ro Io Kiaccam M CTPYKTYpUPOBAHHE IO
pazienaM M TeMaM MpOrpaMMbl MO XUMHH, ONPEACISIET KOJIUYECTBEHHBIE M
KaueCTBCHHbBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHUS XHUMHUU C YUYETOM  MEXKIPEAMETHBIX W
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM  y4eOHOTO MPOIECCa, BO3PACTHBIX
0COOEHHOCTEW  00yYaloluXCsi, OIpeAeNseT BO3MOXKHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTelbHOMN
MpoTrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHus, a TakKe TpeOOBaHUM K
pe3yibTataMm 00yYeHHs] XUMUM Ha YPOBHE II€JIC M3yUeHHs MPeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JIEATEbHOCTH OO0YYaromerocs M0 OCBOCHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHUWE XUMHUHU CIYKUT OCHOBOM 1Jii (hOPMUPOBAHUS MHUPOBO33PECHUS
0o0yyJaroIierocs, €ro MpeACTaBICHUN O MaTEepUaTLHOM €IUHCTBE MHPA, BAXKHYIO
posib urparot (GopMUpPYEMbIe XUMHUEH MPEACTABICHUS O B3aUMOINPEBPAIICHUSIX
SHEPTUU U 00 DBOJIONUU BEUIECTB B MPUPOJIE, O MyTSIX PEIICHUS TIOOATbHBIX
npoOJjieM yCTOMYHMBOTO Pa3BUTHS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTrETHUECKOM,
MUILEBOM U KOJIOTHYECKOU 0€30MacHOCTH, TPOOJIEM 31paBOOXPaHEHUS.

N3yuenune xummu:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS U
dbopmMupoBaHUs KYJIBTYPhI IUYHOCTH, €€ o01el U GyHKIIMOHATBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHHME MBIIIJICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIBHOM  Y4eOHOW  JESTEIBHOCTH,
OKCIIEPUMEHTAIILHBIX W HCCIICOBATEIbCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM )XKU3HU, TaK U B MPOGHECCUOHAIIBHOM JIESITEIHLHOCTH;

3HAKOMHUT CO CIHEUM(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IUIsIIa HA €MHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
sTanoM B (OPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;



CrocoOCTBYET (OPMHUPOBAHUIO I[IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAYYHBIM 3HAHUSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B KOJIOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHble HampaBiieHHWs B OOyYEHMHM XUMHUU OOECHeUMBAIOTCS CIEHUPUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOpPbIM  SABISETCS — NEeJaroru4yecku
a/IalITHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XUMUH Ha ONpPEACIEHHOM dTane eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUs OPUEHTUPOBAH HA
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSITUI XUMHUHU, OCHOB
HEOPraHMYECKOM XUMHM W HEKOTOPBIX OTHEIBHBIX 3HAYUMBIX IOHSATHN
OPTraHUYECKON XUMHH.

Crpyktypa coaepkaHus MporpamMMbl MO XUMUU C(HOPMHUpPOBaHA HA OCHOBE
CUCTEMHOro mnoaxoja k €€ uzydeHuro. ColiepaHU€ CKIIAIbIBACTCS U3 CUCTEMBbI
IIOHATUH O XUMHYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI IIOHATUA O XUMUYECKON
peakiuu. OO0e 3TH CUCTEMBbl CTPYKTYPHO OpPraHU30BAaHbI [0 MPUHIUITY
MOCJIEIOBATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUM
pPa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akoHa /1. 1. MengeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYE€HHUSI O CTPOEHUU aTOMa U XUMUUYECKOU CBSI3H;

— TpeAcTaBieHUN 00 DIIEKTPOIUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBoOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAKOTCS HAa OCHOBE AMIIMPUYECKU
MOJYYEHHBIX U OCMBICIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBITIONHIS (GYHKIUA OOBACHEHHS W MPOTHO3MPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOXKHOCTEU IMPAKTUYECKOTO NMPUMEHEHHUS U TOJYyYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEICTABJIEHUS O XUMUYECKOU COCTABIAIOLICH HAYYHOMW KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METOJaM MO3HAaHUA B Hayke. M3ydeHWe XMMHUU NPOUCXOAHUT C NPHUBICUECHUEM
3HAHUW M3 paHee HU3YUYEHHBIX YYEOHBIX MpeaMeToB: «OKpYKaOIMUH MUDY,
«buosorud. 5—7 knacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHH TPOUCXOAUT (POopMHUpOBaHUE 3HAHUN OCHOB
XUMUYECKON HayKu Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUYECKOU
NEATEILHOCTH YEJIOBEKa M KAaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (DOPMUPOBAHUHM CHUCTEMBI XUMHUYECKHUX
3HAHWN — BaXHEUMX (PaKTOB, MOHATUMA, 3aKOHOB M TEOPETUUCCKUX IMOJIOKEHUH,
JOCTYIIHBIX 00OOIIEHUH MHPOBO33PEHUYECKOIO0 XapakTepa, s3blka HAyKd, B



OpUOOIIEHNM K Hay4YHbIM METOJAaM I[I03HAHUSA [PU HU3YYEHMH BEILECTB U
XUMHUYECKUX PeaKiuii, B (OPMHUPOBAHUH U PA3BUTUU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-MO3HABATEIbHOW U Y4eOHO-HCCIIEIOBATEIbCKOM
JESITeIbHOCTH, OCBOCHHM TPaBUJ 0E€30MacHOr0 OOpalleHHs C BEIIECTBAMHU B
[IOBCEITHEBHOM JKU3HHU.

[Ipu u3yyeHun XMMHUU Ha YpPOBHE OCHOBHOT'O OOLIET0 0Opa3oBaHMs Ba)KHOE
3HaYeHHUe NMPUOOPENN TaKUE LU, KaK:

— (OpMHUPOBAHME HWHTEIJIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alaniTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOyYeHHS Ha CHUCTEMaTHYecKoe MPHOOIICHHE
oOydaromuxcsi K CaMOCTOSTEIbHON MMO3HABATEIBHON AESITEIbHOCTH, HAyYHBIM
METOJaM MO3HaHUS, (HOPMUPYIOIIMM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUarOIIMMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATETHbHOCTH, MO3HAHWS M CaMOMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETEHIMH), MMEIOIINX YHUBEpCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUJOB JESATEIBHOCTH;

— (¢opmupoBaHue o0OmEel (YHKIUOHAIBHOM M €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM UYHCJIE€ YMEHHMA OOBSCHATh W OLEHWUBATH SIBICHUSA
OKpPY>KaloIlIeT0 MHpa, WCIONB3Yys 3HAHWUS U OMBIT, MOJTYYCHHBIE TPU W3YYCHHUU
XUMHH, TPUMEHATh WX TPU PEHICHHH MpoOJeM B MOBCEAHEBHOW >KU3HH U
TPYAOBOM JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyarommxcs T'yMaHUCTHYECKMX OTHOILEHUH,
MOHWMAHUS IIEHHOCTH XUMHUYECKHX 3HAHUWA JUIsI BBIPAOOTKH HKOJOTHYECKU
L[EJIECOO0PA3HOTr0 MOBEACHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPAHEHUS CBOETO 370POBbs U OKPYXKaIOIIe MPUPOAHOMN CPeIbl;

— pa3BUTHE MOTHBAIMK K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOCHMs  OOILEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIpOGUIIS U HAMpPaBIECHHOCTH JajbHEHIIEro
oOy4eHwUsl.

OOmiee YWCIO YacOB, OTBEACHHBIX JUIS HW3YYCHHs] XUMHH Ha YPOBHE
OCHOBHOT0 0011ero o0pa3oBanusi, coctaBiseT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COILEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayajbHbIE XUMHUYECKHE MOHSATHS

[Tpenmer xumun. Ponbh XUMUM B JKU3HH 4YeloOBeKa. XUMHS B CUCTEME HayK.
Tena m BemecTBa. DU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHATHE O MeTOAax TMO3HAHMS B XUMHUH. UHMCThIC BEIIECTBA M CMECH.
CnocoObI pazaeneHust cMeceil.

ATOMBI W MOJICKYJbl. XHUMHUYECKHE »dJeMeHThl. CHMBOJIBI XWMHUYECKHX
asieMeHTOB. [IpocThie U CI0XKHBIC BelIecTBa. ATOMHO-MOJIEKYJISIPHOE YICHHUE.

Xumuueckas ¢opmyna. BaleHTHOCT aTOMOB XHMMHUYECKHUX DJEMEHTOB.
3aK0H TMOCTOSHCTBa cocTaBa BemlecTB. OTHOcUTENbHAs AaTOMHAas Macca.
OTtHocuTeNbHAsT MOJIEKYJIsIpHast Macca. MaccoBasi 107151 XMMHUYECKOTO JJIEMEHTa B
COCJIMHECHUH.

KonnuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBsI3p KOJTMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAuHHI] BemiectBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUN.

dusnyeckre U XUMUYCCKUE SBIICHUS. XUMHUYECKas PEaKIus U e€ MprU3HaKH.
3aKOH COXpaHEHHs MacChl BelIeCTB. XMMUYeckue ypaBHeHHs. Kiaccudukamms
XUMUUYECKUX PEeaKIUid (COeTMHEHHUS, Pa3JI0KECHUS, 3aMEIIeHUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBUiaMu paboThl B J1aOOpaTopuu U
npuémMamMu oOpaleHus: ¢ J1abopaTopHBIM 00OpPYAOBaHUEM, U3YUCHUE U OMUCAHUE
¢u3nuecKux CBOMCTB 00pa3lloB HEOPTaHMYECKUX BEHIECTB, HAOJIOJCHUE
¢usnueckux (MJIaBjIeHUE BOCKA, TasHUE JIbJIa, pPAacCTUPAHHE caxapa B CTYIIKE,
KUTICHUE M KOHJICHCAIUS BOJBI) U XUMHUYCCKUX (TOPCHHE CBEYM, MPOKAJTNBAHUC
MEHON MPOBOJIOKH, B3aMMOJICHCTBIE MeJa C KUCIOTOW) SIBJICHUH, HAOIOICHNE U
OMHCaHUE TPU3HAKOB MPOTEKAHUS XUMHUUYECKHX peakiuil (pasziiokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHUE THAPOKCHIA
meau (II) npu HarpeBanuu, B3auMoJIelCTBHE Kene3a ¢ pactBopoM cosu meau (I1),
M3y4eHHEe CIOCOOOB pa3eIeHHss CMeCcel: ¢ TIOMOIIBI0 MarHuTa, (UIbTPOBAHUE,
BEIIAPUBAHUE, JUCTHLIAIUSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TTOBAapECHHON
CONY, HaOJIOJEHWE W  ONWCAaHWE  PEe3yJbTAaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHUS MAacChl, CO3JaHHE MOJENEeH MOJEeKyI
(IIapocTepIKHEBBIX ).

Bakuneiinue npeacTaBUTEe I HEOPraHMYECKHUX BElIeCTB

Bosmyx — cmech razos. CocraB Bo3ayxa. Kuciopoa — aleMeHT W MpocToe
BemiecTBo. HaxokaeHwe Kuciaopojga B Tpupojne, (pu3mdeckne M XUMHUYECKHE
cBoiictBa (peakmuu ropenusi). Oxcuapl. Ilpumenenue xuciopoga. CrocoObl



MOJIYYCHUS] KUCIopoAa B Ja0OpaTopud M TIPOMBIIUIEHHOCTH. Kpyrosopor
Kucnopoa B mpupojie. O30H — alIoTpoIiHas MOIU(UKAIIHS KUCIOPOA.

TeroBoit 3¢h(dekT XUMHUYECKONW peakluu, TEPMOXUMHUYECKHUE YpPaBHEHWS,
9K30- M JIHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHUE
BO3/yXa, YCUJICHHE MApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bopopon — nsnemMeHT m mpocroe BemecTBO. HaxoxkaeHuwe Bomopona B
npupoae, (umdeckne W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnotsl u conm.

MosipHbIil 00BEM Ta30B. PacuéThl M0 XMMUYECKUM YPAaBHEHHSIM.

@dusnueckne CcBOWCTBAa BOAbl. Boma kak pactBopurenb. PacTBOpEL
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBI. PacTBOpUMOCTH BELIECTB B BOJE.
MaccoBast 10Ji1 BEHIECTBA B pacTBOpe. XUMUUYECKHE CBOMCTBA BOJIbl. OCHOBAHMUS.
Posib pacTBOpOB B mpupoje M B KHU3HU YeI0BeKa. KpyroBopoT BOJBI B MPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranumdeckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHJIOB:  cosieoOpa3yroniue  (OCHOBHBIC, KHUCIOTHBIC, aM{(pOTEepHbIE) U
HecosieoOpazyromue. Homenknarypa okcuaoB. Du3nyeckue U XUMHYECKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccudpukauuss OCHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHMN. PU3MYECKHE UM XHMHYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn meramoB H. H. bekerosa.
[Tomy4yeHue KUCoT.

Comu. Homenkiarypa coneil. ®u3nyeckue U XUMUYECKHE CBOWCTBA COJECH.
[Tomyuyenue conen.

['eneTnyeckas CBsI3b MEXKAY KJIIACCAMU HEOPTAHUYECKUX COCAUHECHUM.

Xumuueckuit IKcnepumenm:

KAU4E€CTBEHHOE ONPENEIICHUE COJEPkKAHU KUCIOpOAa B BO3IyXE, IMOJyUYECHHE,
coOupaHue, pacno3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOJ0IeHHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpamieHus TopeHus: (mokapa), O3HAaKOMJICHHE ¢ 0Opas3laMu OKCHUIOB H
OMHCAaHUE WX CBOMCTB, TMOJy4YeHHE, COOUpaHWE, pACIIO3HABAaHUE W U3y4YCHUE
CBOMCTB BoJlopoja (TopeHue), BzaumojencTeue Boaopoja ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIL30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAHUE OCOOEHHOCTEM pacTBOPEHUSI BEILECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHHE PACTBOPOB C OINPEACIEHHON
MAaCCOBOM J0JIEN PACTBOPEHHOIO BEMIECTBA, B3aMMOJEHUCTBUE BOJIbI C METaJIaMU
(HaTpueM ©  KaiublueM) (BO3MOXHO HCIIOJb30BaHUE BHUECOMATEPHUATIOR),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJI0/ICHNE U3MEHEHUSI OKPACKU MHANKATOPOB B PACTBOpPAX KHUCIOT U IIEIOYEH,
u3ydyeHue B3aumojenctBua okcuna meau (II) ¢ pactBopom cepHOl KHUCIOTHI,
KUCJIOT C METAJUIAMH, PEAKUMKA HEUTpaIu3alrH, IOJYYEHHE HEPACTBOPUMBIX
OCHOBAHHWI, BBITECHEHHE OJHOT0 METaJUla JIPYTHMM K3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANIBHBIX 3a/ad Mo Teme «BakHelmme Kiacchl HEOPraHWYECKUX
COEIUHEHUI».

IMepuognueckuid 3axkoH u Ilepumognueckasi cucremMa XUMHYECKHX
iemenToB JI. U. MenneneeBa. Ctpoenne aroMoB. XHMHYECKAsl CBS3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKK KiIaCCU(PUKALIMU XUMHUUYECKUX dJeMEHTOB. [loHsTHe O
rpyImnax CXOJHBIX D3JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMEJIbHBIE METAILIBI,
raJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3ytoT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCUJIBL.

[Tepunonnueckuit 3akoH. [leproanyeckas cucreMa XUMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas ©  JIMHHONEpUOAHAas  (HOPMBI
ITepunoanyeckoit cucrembl xumuueckux iemeHToB 1. M. Menneneesa. [lepuonasl
U rpynnbl. DPU3NUECKUM CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB IIEpUOJa U
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonbl. Dnektponsl. CtpoeHune
AJEKTPOHHBIX  000JI0OYEeK aToMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
ITepuomnueckont cucremsl J[. M. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XUMHYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U MEPUOJIAM.

3nauenue [leprnoanueckoro 3akona u llepuoguueckoit CUCTEMBbI XUMUYECKHAX
3JIEMEHTOB Ui pa3BuThs Hayku W npaktuku. J[. WM. MenneneeB — y4€Hbld u
IPaKIaHVH.

Xumunyeckass cBsizb. KoBaneHTHas (ToyisipHass W HEMOJSIpHAs) CBS3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAS CBS3b.

Crenenb  okucieHus.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tponecchbl OkucaeHus: U BOCCTaHOBIEHUS. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

u3y4eHue oO0paslloB BENIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUJIpPOKCHAA LIMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MNPUMEPHI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
(ropeHue, peakiuu pa3noKeHus, COSUHEHHUS).

Mescnpeomemmnnie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3€M NpU W3YyYEHUHM XUMHUU B & Kiacce
OCYILIECTBJISIETCA 4Y€pe3 HCMOJIb30BAHUE KaK OOIMX €CTECTBEHHO-HAYUYHBIX
MOHSTUN, TAK U TOHATHUH, SABISIOIIUXCA CUCTEMHBIMU IS OTACJBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO61ue ecTeCTBEHHO-HAYYHbIE TOHATHS: HAay4YHBIM (akT, THIOTE3a, TECOpUs,
3aKOH, aHaJIW3, CHUHTE3, Kilaccuukamus, TMepUOJUIHOCTh, HAOJIIOJICHHE,
3KCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuKa: Marepusi, aTroMm, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMbI, PaAMOAKTUBHOCTb, MOJICKYJA, AJEKTPUUYECKUN 3apsjl, BEILIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHME BEIIECTBa, a3, (PU3WUYECKUE BEIUYUHBI, CIIUHHIIBI
W3MEpPEHUs, KOCMOC, TTAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: poTocunTes, AbIxanue, ouocdepa.

I'eorpadmsa: armocdepa, rtuapochepa, MHUHEpabl, TOPHBIC IOPOJIHI,
II0JIE3HBIE UCKOITAEMBIE, TOTUIIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBO 1 XUMHMYeCKas peaKkus

[lepnonmueckuit 3akoH. [lepruoanyeckas cucteMa XUMHYECKUX JIEMEHTOB /1.
N. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XMMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kaiaus, KaIbIUd M HX
COCIMHCHU B COOTBETCTBUM C TMOJIO)KEHUEM »HieMeHTOB B Ilepmoamueckoit
CHUCTEME U CTPOEHHEM MX aTOMOB.

Ctpoenue BemiecTBa: BHJbl XHMHYECKOW CBS3U. THUMBI KPUCTALIMYECKHUX
PEMIETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT THIIA KPUCTAIUIMYECKON PEIIETKA U
BHJIa XUMHYECKOU CBA3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX
COCJIMHECHUH, T€HETUYECKas CBSI3b HEOPTAaHUYECKUX BEIIIECTB.

Kiaccupukanust XMuMUYECKUX PEeaKIIui Mo pa3IudHbIM IIPU3HAKaM (TI0 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY 3(]dekTy, mo
W3MEHEHUIO CTENEHeW OKUCIICHUS XUMHYECKHUX DJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYacCTHIO KaTajln3aTopa). JK30- U SHAOTEPMUUECKUE PEAKIIUU, TEPMOXHUMUYECKHE
YPaBHEHUSL.

[Tonsitue o ckopocTH XUMUYECKOW peakmuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusax. [IoHITHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTHE O XUMUYECKOM paBHOBeCUU. DAKTOPBI,
BIIMSIFOIIME HAa CKOPOCTh XWMHUYECKOW PEAKIMU M TOJIO)KEHHUE XUMHYECKOTO
PaBHOBECHS.

OKHUCIUTETbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIMU,  AJICKTPOHHBIM  OayiaHc
OKHMCJIMTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKIMHU. CocraBneHue ypaBHEHUI



OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMd C  HKCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust PNEKTPONUTUUECKON TUCCOUMALIMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
xuMuueckoil cBsa3u. Crenens aqucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peaxiuu nonHoro oomMeHa. Y CIoBuUs MPOTEKAHUS PEaKIIii HOHHOTO OOMEHa,
IOJIHBIE M COKpAILIEHHBIE HOHHBIE YpaBHEHMs peakiuil. CBONCTBa KHCIIOT,
OCHOBaHMM W coJell B CBET€ MPEJCTaBICHUA OO0 DIEKTPOIUTUYECKOU
nucconuanyu. KauectBeHHbIE peakiny Ha HOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEMIETOK HEOPraHHYECKHUX
BEIIECTB — METAJIOB W HEeMeTaioB (rpadura M anmasa), CIOKHBIX BEIECTB
(x7Iopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakluu
OT BO3JCUCTBUS PA3NUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOAHOCTU
pacTBOPOB BEHIECTB, IpoLecca AUCCOLMALAMA KHCIOT, WIENOYEed W COJIEH
(BO3MOXKHO  MCIIOJIb30BAaHME BHUJIEO MaTepuasoB), MPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIINX  MPU3HAKA  TPOTEKAHHWs  peakluuid  HOHHOrO  oOMeHa
(oOpazoBanue ocajka, BbIJeJICHUE Tra3a, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMMA
(ropeHue, peakiuu pas3iokKEHUsl, COEIUHEHHUs), PACIO3HABAHUE HEOPTaHMYECKHUX
BELIECTB C TIOMOLIBIO KA4YECTBEHHBIX pEaKUUid Ha HOHBI, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTansibl 4 UX cOeIMHEHUSA

OO6miass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJjopa
(B3aMMOJEHCTBHE € METaUIaMH, HEMETa/ulaMH, LIeso4amMu). XJIOPOBOAOPOL.
ConsiHass KHCIIOTa, XUMUYECKHE CBOMCTBA, IOJyYE€HHUE, NPUMEHEHHE. [lelicTBre
XJOpa U XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEHIIMe XJIOpUIbl U HUX
HaXO0XIEHUE B IPUPOJIE.

O6mas xapakrepuctuka 31aeMeHTOB VIA-rpymnmbl. OcCOOEHHOCTU CTPOEHUs
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHne u (Ppu3nyecKue CBOWCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOJIU(DUKAIIMN KUCIOPOIA
U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOOpPOA, CTPOCHHUE, (pU3MuecKue u
XUMUYECKUE CBOMCTBA. OKCHIBI CEpbl KAaK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
Cepnas  kuciora, (Qusnueckue M XHUMHYECKHE CBOHcTBa (0oOlIMe Kak
OpeiCcTaBUTENd Kjacca KHUCIOT U crnenuduyeckue). XUMHYECKUE PEeaKIHH,
JeKale B OCHOBE MPOMBIIUIEHHOTO CIOCO0a MOJy4YeHHUs CEpPHOM KHCIOTHI.
[IpumeneHune cepHOi KUCIOTHL. COJIM CEPHOM KHCIIOThI, KAUECTBEHHAS pEaKIUs Ha



cynbdar-uoH. HaxoxxnaeHue cepol U €€ coenMHEHUH B mpupojge. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH cpelbl COENMHEHHSIMU Cepbl (KUCIOTHBIE JO]IH,
3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €r0 MPEA0TBPALICHUS.

OO6miast xapaktepuctuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapAaKTEPHBIE CTENEHU OKHCIEHUS. A30T, paclpOCTpPaHEHUE B MPUPOJE,
¢usnyeckue U XxuMudeckue cBoicTsa. KpyroBopot azora B npupojae. AMMHUaK, €ro
¢uznyecKkue U XMMHYECKHUE CBOMCTBA, OMyueHUe U nmpuMenenne. Coiau aMMOHus,
uX pU3NYECKUE U XMMHUUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ MoJiydeHHue, (PU3NYeCKue U XUMUYECKUE
CBOMCTBa (00IIME Kak TMPEACTABUTENsl Kiacca KUCIOT W crenuduyueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHUHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPY>KaIOIe cpeibl COETMHEHUSIMH a30Ta
(KUCOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, HouBbl U BomoémoB). Docdop,
ajoTpornHeie Moaudukanuu (ocdopa, Guzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcup dhochopa (V) u bochopHas kucinoTa, GU3HISCKHE U XUMUICCKHE CBONCTBA,
nosydyeHue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUN.

Ob6mas xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTE€pPHbIE  CTENEHU  OKHUCIECHUS.  YTIIIEpOHd,  AJUIOTPOIIHbBIC
MOJU(UKALIUMA, PACHPOCTPAHEHUE B TPUPOJE, (PUINYECKHE U XUMHUYECKUE
cBorictBa. Ancopomusi. KpyroBopot yriaepona B npupoae. OKCuanl yriaepojaa, ux
dbu3nyeckre M XUMHUYECKHE CBOWMCTBA, JEMCTBUE HA JKUBBIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHUAOM
yraepoga (IV), rumoreza rino0aibHOTO TOTEIUICHUS KJMMaTa, MapHUKOBBIM
addekT. YroapHas KUcIoTa U €€ coiau, X (GU3NIECKHEe M XMMUYSCKUE CBOMCTBA,
noinyyeHue u npumeHeHue. KadecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEULIMHE, TPOMBIIIEHHOCTH U CEIBbCKOM
XO35MCTBE.

[TepBoHavasIbHBIE MTOHATHSA 00 OPTAHMYECKHUX BEIIECTBAX KAK O COCAMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUIICH, alleTUJIEH, 3TaHOJ, TJIUIEPUH, YKCYCHAs! KUCJIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MNPUPOAHBIA ra3, HEPTh),
OPOAYKThl WX mepepaboTku (OEH3WH), WX pOJIb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTne 0 OMONMOTUYECKH BaXKHBIX BEIIECTBAX: KUPaAX, OCJIKaX, YIIeBOAAX — U UX
poiu B KM3HM 4elloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUN.

Kpemuuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IMOJyYeHUE U
npuMmenenue. CoenuHeHuss KpeMHHs B mpupoje. OOmue mnpeacraBieHus 00
okcune kpemuust (IV) u kpemaueBoi kucinore. CHWIMKAThI, UX UCIOJIb30BaHUE B
OBITYy, B MPOMBINIICHHOCTA. BakHEWIIe CTPOUTENbHBIE MaTepUalibl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpobiiemMpl G€30MacHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IIOBCEIHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe 0Opa3I[0B HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
IIPOBEJICHUE KAaUeCTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaKarolue (U3NYECKUEe U XUMUYECKUE CBOMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXHO HCIOJIb30BAHHE BUIEOMATEPUAJIOB),
O3HAaKOMJIEHHE ¢ oOpa3naMu XJOpPUIOB (TaJOT€HHUIOB), O3HAKOMJICHHUE C
oOpaslaMu  cepbl M €€ COCNMHEHMSIMU  (BO3MOXXHO  HCIIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), HAOIIOICHUE TIpoliecca OOyTIMBaHUs caxapa Ioj JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIOTHI, H3YYEHHE XHUMHUYECKHUX CBOMCTB
pa30aBIEHHON CEPHOW KUCIIOTHI, IPOBE/IEHNE KaUeCTBEHHOW peakuu Ha CyJb(aT-
MOH U HaOJIOJeHHE IMpHU3HAKa €€ MPOTEKaHWUs, O3HAKOMJICHHE C (PU3MUECKUMU
cBoiicTBamMu a3ora, Qgocdopa U UX COEAMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOPEHHIA, TOIyUCHHE,
coOMpaHue, pacrno3HaBaHHE M U3YYEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KAueCTBEHHBIX PEakUUid Ha MOH aMMOHHS U QocdaT-uoH U U3y4eHHE MPU3HAKOB
UX MPOTEKAHUs, B3aUMOJCICTBUE KOHLIEHTPUPOBAHHON a30THOM KHCIIOTBI C MEJIBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4eHUE Mozenen
KpUCTAJUIMYECKUX PEIIETOK anMmasa, rpadura, (QysuiepeHa, O3HAKOMJIEHUE C
MPOIECCOM  acopOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
yCTPOMCTBOM MPOTHBOrasa, MoJIydeHHe, COOMpaHue, paclio3HaBaHUE U H3YUYCHUE
CBOMCTB YIJIEKUCIIOrO Ta3a, NPOBEJCHHE KAaUueCTBEHHBIX peakUuil Ha KapOOHAT U
CWIMKAaT-UOHBl W M3YYEHHE MPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKUMEN CHJIIMKAaTHOM TPOMBIIIJIEHHOCTH, PEUNIEHUE SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHenmume HeMeTauIbl U UX COCTHHEHUS.

MeTa/lIbl M HX COCJUHEHUSA

OO6miast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux TmnoJiokeHus B llepuomumueckod cucreme xumuyeckux odiemeHtoB [, .
MenpneneeBa u ctpoeHuss aToMoB. CTpoeHHE MeTauioB. MeTtaimmyeckas CBsA3b U
METaJuUIMYecKas  KpUCTaJUIMYecKass  pelerka.  ODJIEKTPOXMMHUYECKHU Pl
HarpsHKEHUN MeTauioB. OU3NUecKre U XUMUYECKHE CBOMCTBa MeTayioB. Oomue
CrocoObl Mody4yeHus: MeTawioB. lloHsATHE O KOpPpO3WHM METaIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrnaBbl (CTajlb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[I{enoynble MeTauibl: MOJNOXKeHHe B [lepronnueckoil cucTeMe XMMHUYECKUX
aneMeHToB . V1. MenneneeBa, CTpO€HHUE MX aTOMOB, HAaXOXKJICHUE B IIPUPOJE.
duznyueckre U XMMUYECKHe CBOMCTBA (Ha mpumepe HaTpus U Kanusi). OKCUIbI U



TUJIPOKCUABI HATpus MW Kanud. I[IpuMeHeHHe WIETOYHBIX METAIOB M HUX
COCIUHEHUH.

[[lenouyno3eMebHbIE METaJUIbl MAarHMi M KaJbIMi: IIOJIOXKCHHE B
[lepnoanueckon cucreme xumudeckux aneMmeHToB Jl. M. MenaeneeBa, ctpoeHue
MX aTOMOB, Hax0XkAeHue B npupoje. Guzndeckne 1 XMMUYECKUEe CBOMCTBA MATHUS
u Kanbluda. Baxuelinve coequHEHUs KalblUs (OKCHI, THUAPOKCHUI, COJIH).
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUSI.

AJIIOMUHUN: noJIo)keHuE B [leproandeckoil CucTeMe XUMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpOEHHE aroma, HaXOXAcHWE B mpupoae. Dusnueckue u
XUMHUYECKHEe CBOMCTBA aTFOMHHUSA. AM(POTEpHBIE CBOMCTBA OKCHAA M THIPOKCH]IA
AJTIOMUHUS.

Kenezo: nonoxenue B [lepuognueckoi cucremMme XuMHYECKUX 3JIEMEHTOB /1.
N. MenpgeneeBa, CTpoeHME aToMa, HAXOXKJIEHUE B mpupoge. Dusnueckue wu
XUMHYECKHe CBOMCTBA xkene3a. OKCH b, THAPOKCUABI U comu xkene3a (II) u xxenesza
(III), ux cocta, CBOWMCTBA U MOTYYCHUE.

XumuyecKkuii IKCnepumenm:

O3HAaKOMJICHHE ¢ o0pa3laMd METAUIOB M CIUIaBOB, HMX (PU3HUYCCKUMH
CBOMCTBAMH, H3Y4YE€HHE  PE3yJbTaTOB  KOPPO3HMH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KaJIbI[Usl W HATpus C BOJOW (BO3MOXKHO HCIMOJIb30BAHUE BHUIACOMATEPHUAIIOR),
HCCJICIOBAHUE CBOWCTB MKECTKOW BOJBI, MpOIIECCAa TOPEHUS XKeJe3a B KUCIOPOAE
(BOBMOXHO  WCIIOJIb30BaHHE  BHACOMATEPHAIIOB), IPU3HAKOB  IPOTCKAHHUS
KaYECTBEHHBIX PEAKIM Ha MOHBI: MAarHus, KajblUs, ATFOMUHUSA, [IHHKA, JKEJIe3a
(IT) u xeneza (I1I), meau (1), HaGnrOAEHNE U OMUCAHUE TPOIECCOB OKPAITUBAHUS
IJJAaMEHU WOHAMU HaTpus, Kaiusd W Kajidbluid (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPUAIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJA [MHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a71a4 Mo Teme « Baxkneimme
METAaJIJIbl U UX COCAUHCHMS.

XuMHuS U OKpYKAKOLIAs cpeaa

BemectBa u Marepuanbl B TOBCEIHEBHOM XU3HM 4YeJIOBEKAa. be3omacHoe
UCIIOJIb30BaHUE BEIECTB U XUMUUYECKUX peakiui B ObITy. IlepBas momorns mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XHUMUYECKOE 3arpsi3HEHHE OKpYKaroUeld cpefpl (MpeaenbHasl JOoMmyCcTUMast
KOHIIeHTpanus Beects, aanee — [1/IK). Posb xuMun B pelieHrn 3K0JI0TUYECKUX
npooJIeM.

Xumuyeckuii yKcnepumenm:

u3yyeHue oOpaslloB MaTepualioB (CTEKJO, CIUIaBhl METAJUIOB, MOJIUMEPHbBIC
MaTepHaIbI).

Meostcnpeomemnuwie ceéazu



Peanuzanuss MeXNpeAMETHBIX CBA3€H NMpU H3YYEHWH XHUMHU B 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHHE KaK OONIMX €CTECTBEHHO-HAYYHBIX
MOHSTHUM, TaK U TMOHATUMN, ABISIOMNXCA CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1iue ecTecTBEHHO-HAayYHbIE MOHSTHSA: Hay4YHbIM (pakT, TMIOTE3d, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kilaccudukauus, TMEepPUOAUYHOCTh, HaOJIIOAEHUE,
AKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s dexT, TEXHOTOTHSI, MaTEPHAITHI.

®dusmka: marepus, aTtoM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHI,
M30TOMBI, PAJHOAKTUBHOCTh, MOJEKYJa, JJIEKTPUUYECKUN 3apsi, MPOBOTHUKH,
HOJYNIPOBOJHUKY, AUDJIEKTPUKH, (OTORIEMEHT, BEUIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBa, T'a3, paCTBOP, PACTBOPUMOCTD, KpUCTAIITUIECKAsT
pemeéTka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMHYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KocHCTEMA, MUHEPAJIBHBIC
y10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBRA.

I'eorpadusi: atrmocdepa, rtHuapocdepa, MUHEpaIbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOIO  OOIIETO
o0pa3oBaHMsl JOCTUTalOTCS B X0/€ OOy4YeHUS XMMHUHM B €IUHCTBE Y4YeOHOU U
BOCHIUTATENBHON AEATEIBHOCTU B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUNCKUMHU
COIMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH, TMPUHITHIMU B
oOlllecTBE TMpaBWIaMU M HOPMaMU MOBEACHUA M CIOCOOCTBYIOT IIpolieccaM
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMHN 00yUYaIOIIUXCS.

JIndHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroUIUXCs
PYKOBOJCTBOBaTbCA CHCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpPHEHTAlMd U
paclIMpEeHUe OIbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTHU:

1) naTPHOTHYECKOT0 BOCIIMTAHMS:

LIECHHOCTHOI'O OTHOILIECHUSI K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HACIEOUI0, MOHUMAHUS 3HAYCHUS XUMHUYECKOM HAYKU B >KU3HU
COBPEMEHHOT0 O0O0IIeCTBa, CIIOCOOHOCTHU BJIAAETh JOCTOBEPHOW HH(MOpMaIue o
MEePEOBbIX JIOCTMXKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpakIaHCKOr0 BOCTIUTAHMS:

NPEACTAaBICHUS O COLUMAIBHBIX HOPMaxX M TMPaBWIAX MEXIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JeSITeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW EATETbHOCTH TpU
BBITIOJTHEHWM Y4YeOHBbIX, TI03HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YYEOHBIX MTPOCKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAaHUIO
U B3aUMOIIOMOIIM B TIPOILIECCE OTOM YYEOHOM NESITeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TMIOBEJCHHE U IIOCTYIIKA CBOMX TOBAPHUILEH C ITO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJIAIOIINEC
OCHOBY I TIOHUMAaHUSI CYIIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEeCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJBI, B3aAUMOCBS3SX YEJIOBEKa C
MNPUPOJTHOM CPEAOH, O POJIM XMMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MIO3HABATEIbHBIC MOTHBBI, HAMIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUM IO
XUMUU, HEOOXOJMMBIC I OOBSACHEHUs HAOJIOJaEMBbIX MPOIECCOB M SIBJICHUM,
MO3HABATENbHON, MHPOPMAIIMOHHON W YHUTATEIbCKON KYyJNbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOW pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYpPOM, JOCTYNMHBIMU TEXHUYECKHUMHU CpEACTBAMU HMH(POPMALMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYEeHHMIO M TMO3HAHWIO, JI0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMO0OOpa30BaHHUIO, MPOEKTHOM U HCCIEN0BATEIBCKON
JESITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U ypOBHS OOydeHUs B
JaJIbHEUIIIEM;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbA:

OCO3HaHUE IIEHHOCTH J>KHU3HHW, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3/I0pPOBBIA 00pa3 »KU3HH, OCO3HAHUE MOCJIEICTBHA U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypEeHHUs),
HEOOXOJIUMOCTH  COOMIONICHUs] MpaBui O€30MaCHOCTH TMpu  OOpallleHuu ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HMU;

5) Tpy10BOr0 BOCIUTAHMS:

MHTEpEC K MPAKTUUECKOMY M3YyUYEHHUIO Tpodeccuil U TpyJa pa3InyHOro poja,
YBAXEHHE K TPYyAy M pPeE3yibTaTaM TPYIAOBOM IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW 10 XWMHUU, OCO3HAHHBINM BBIOOD
WHJIUBUAYAJIbHOM TPACKTOPUHU MPOJIOKEHUS 00pa30BaHUs ¢ YYETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCHemHon npohecCuoHaIbHOM ASSTENBHOCTA U PA3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJalITUPOBATHCS B MPO(HECCUOHATILHOM CpeIe;

6) 3K0,10rHYECKOr0 BOCTIUTAHUSA:

AKOJIOTMYECKU LEIecO00pa3HOe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, TOHUMAaHUE LIEHHOCTU 3/I0POBOIO U
O6e3omacHOoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(u3nyecKkoMy M TNCHUXUYECKOMY 3JI0pPOBBIO, OCO3HaHHE IEHHOCTH COOJIOACHMUS
MpaBujI 0€30MaCHOTO MOBEIEHUS MPU PaboTe C BEUIECTBAMH, a TAK)KE B CUTyalUsX,
YTPOXKAKOUIUX 3I0POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble MPU WU3YUYECHUH XUMHH, IJIs
pelIeHus 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH TPUPOTHON CPEAOU, IS ITOBBILICHUS
YPOBHSI  JKOJIOTUYECKOW  KYJIbTYPhl, OCO3HAaHUS TJIOOQIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIEeM U MyTeW MX PEIICHUs MOCPEICTBOM METOJOB XHUMMHH,
HKOJIOTUYECKOTO MBIIICHHS, YMEHUSI PYKOBOJCTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBIACNSIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHUPOBO33PEHUs OOIEHAYy4YHbIE TMOHATHS (3aKOH, TEOopus,
OPUHIIUI, TUIIOTE3a, (DAKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U APYTOE.), KOTOphIE
UCIIONIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpEAMETax M IMO3BOJSIIOT Ha
OCHOBE 3HaHHMH U3 3TUX MpPeIMETOB (HOPMHUPOBATH MPEICTABICHHE O IEJIOCTHOMN



HAy4YHOU KapTUHE MHpA, U YHUBEpCaJbHbIe yueOHbIE NeUCTBUS (I103HABATEIbHbIE,
KOMMYHUKATUBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (OpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IJITAHUPOBAHHUIO W OCYIIECTBICHUIO Y4EOHOU
JESTEIILHOCTH.

Ilo3naBaTeibHBbIE YHUBEPCAIbHbBIE YUeOHbIe 1eliCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHUS WCTOJB30BaTh NPHUEMBI JIOTHUECKOTO MBINIJICHUS TPU OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSITHH (BBIICTSATH MX XapaKTEepPHBIC
MPU3HAKHU, YCTAaHABIMBATh B3aMMOCBS3b C JNPYTMMH TOHSATHSMH), HUCIIOIH30BaThH
MOHATHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U SIBIICHUM, BRIOWPATh OCHOBAHUSA U
KPUTEPUH ISl KIACCU(PUKAIMKA XUMUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHA,
yCTaHABIWBATh MPUYUHHO-CIICJICTBCHHBIE CBS3W MEXKIYy OOBEKTaMH HW3YYCHHS,
CTPOUTH JIOTHYECKHUE PACCYX ACHUS (MHAYKTHUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHN),
JIeNaTh BBIBOJIBI U 3aKITIOYEHUS;

yMEHUE TMPUMEHSTh B TIPOIECCe I[IO3HAHUS TOHATUS (MPEIMETHBIE W
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3YEMbIE B XUMHUH,
peoOpa30BLIBATH IIMPOKO MPUMEHSIEMBIC B XUMHH MOJICIbHBIC TTPEACTABICHUSI —
XUMUYECKUN 3HAK (CHMMBOJ JJIEMEHTa), XUMUueckas (opMyna U ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU pelIeHUN Y4eOHO-TI03HABATEIbHBIX 33/1a4, C YUYETOM
ATUX MOJENBbHBIX TMPEICTABICHUN BBISBISAThL U XapaKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUECKUX BEIIESCTB M XUMUYECKUX PEaAKIIH,
BBISIBIIATH ~ OOITME  3aKOHOMEPHOCTH, TPUYMHHO-CIEJACTBEHHBIC CBSI3U W
MIPOTHBOPEYHS B U3YIACMBIX TIPOIIECCAX U SBICHUSX.

Ba3zoBble ucciienoBarebcKue AeiCTBUS:

YMEHHUE HCIOJh30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAa4YECTBE HMHCTPYMEHTA
MMO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI I (POPMUPOBAHUS THIIOTE3BI IIO
IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

NpPUOOPETEHHE ONBbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU U TPOBEICHHUIO
YUYCHHUCCKMX OKCIICPUMEHTOB, yMEHHWE HaOMoJaTh 3a XOJIOM Iporiecca,
CaMOCTOSTEIIEHO MPOTHO3UPOBATh €0 Pe3ynbTar, (OPMYIUPOBATh 000OIICHHS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIICOBAHUS, COCTABIIATh OTUET
0 MPOJIeTIaHHOM padoTe.

Pab6ora ¢ undopmanmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh M HHTEPIPETHUPOBATH HWH(OpMAIUIO
Pa3TUYHBIX BUIOB U (OPM TPEACTABICHUS, TOJIYyIaeMYyI0 U3 Pa3HBIX NCTOYHUKOB
(Hay4yHO-TIONYJISIpHAsT  JIUTEpaTypa XHWMHYECKOTO COJCP)KaHUs, CIPAaBOYHBIC
mocobus, pecypcel MHTepHETa), KPUTHYECKH OILICHUBATh MPOTHBOPEUMBYIO U
HEJI0OCTOBEPHYIO WH(OpMaIuio;



yMEHUE MPUMEHSATh pa3iuyHble METOAbl U 3aIpOChl NPU MOUCKE M 0TOOpE
MH(GOPMALlMM U COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOIUMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 3a7au ONpeAeIEHHOrO THIa, TPUOOPETEHUE OMbITA B
o0jacT HUCHONB30BaHUS HWH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOIl aKTUBHOTO UCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIBHYIO (GOpMY Mpe/cTaBiIeHUss HHGOPMAIUU U
WUTIOCTPUPOBATh pPEIIAEMbIE 3a/1a4d  HECIOXHBIMM CXEMaMH, JUarpaMMmami,
apyrumu GopMaMu rpaduKd U UX KOMOUHAIMSIMU;

yMEHHE UCIOJIb30BaTh M aHAJIM3UPOBATh B Mpolecce ydyeOHOU u
UCCJIeI0BATENLCKON JEATENbHOCTH MH(POPMAIMIO O BIUSHUU ITPOMBIIICHHOCTH,
CENbCKOTO XO3SIMCTBA M TPAHCIIOPTA HAa COCTOSIHME OKpYXKaroled NpUPOIHON
Cpenpbl.

KoMMyHHKaTHBHBIE yHUBEPCAJIbHbIC Y4eOHbIE JCHCTBHUSA:

YMEHHS 3a/laBaTh BOINPOCHI (B XOJie Juaiora W (WJIM) JIUCKYCCHUHU) TIO
CyumiecTBy  oOCyXJaeMoll  TeMbl, (OpPMYyJIUPOBATH CBOM  HPEIJIOKCHHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJI0KEHHOHN 3a1a4H;

YMEHUS  NPEJCTaBIATH  IOJYYEHHBIE  pPE3yJbTaTbl  I103HABATEIBHOU
NEATEIbHOCTH B YCTHBIX M IMCBMEHHBIX TEKCTaX; JeJIaTh IPE3CHTALUIO
pE3yJIbTaTOB BBIMOJHEHHUSI XUMHUYECKOTO IKCIEpPUMEHTa (1a00paTOpHOro OMbITa,
Ja00paTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYJHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOMU
[O3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE yuéTa OOUIMX HHTEPECOB U COTJIACOBAHUS
no3unuil (00CyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIWHAIUS
COBMECTHBIX JEHCTBUM, ONPENCIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOTHI U APYTHE).

PerynsiTuBHBIC yHUBEPCAJIbHbIC Y4eOHbIE JeHCTBUA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIH AESITeNIbHOCTH, IUIAaHHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeNbHOCTh, BIOUpATh Hanbosee d(PPeKTUBHBIE CIIOCOOBI pelIeHusl yueOHbIX U
IIO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
MPEJUIOKEHHBIM aNTOPUTM JEWCTBUM NPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJIYYEHHS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHHBATh COOTBETCTBUE IOJYYEHHOTO pPE3yJibTaTa 3asBJIICHHOM LIENU, YMEHHE
HCIIOJIB30BaTh U AHAIM3UPOBATh KOHTEKCTHI, PEJIAraeMbl€ B YCIOBUU 33IaHUN.

NPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB 1O OCBOCHUIO 00SA3aTENIBHOIO
COJICp)KaHMs, YCTAaHOBJEHHOI'O JIaHHOW (QeaepasbHON paboyelt MporpaMMoi,
BBIJICJIIIOT: OCBOEHHBbIE OOYYalOIIMMKCS HAay4YHbI€ 3HAHUS, YMEHHUS M CIIOCOOBI



nercTBul, crnenuduUUeckue A IPEAMETHOM 001acTH  «XUMHS», BHJbBI
NEATeIbBHOCTH 1O  TOJYYEHHI0 HOBOTO  3HAHUS, €ro HWHTEpHpeTaluu,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xonmy oOydenus B 8 kiacce npeaMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

e PACKPBIBATH CMBICT OCHOBHBIX XMMHUYECKHX IMOHATHUI: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAs U HEOAHOPOJHASA), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIDHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHCJICHHS, XMUMHUYECKas peakius, KiaccupuKkaius peakiui: peaxiuu
COCMHEHUS, PEaKIUU PaA3JIOKEHUS, pEaKIUU 3aMEIICHUs, pPeaKIuu
oOMeHa, PK30- U PHJIOTEPMHUECKUE PEaAKIINH, TEII0BOM A (PEKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CIIOM aroMa, aroMHas OpOUTalb, pPaJUyC
aToMa, XUMHUYECKasi CBSI3b, MOJISIPHAs U HEMOJSpHAas KOBAJICHTHAsl CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PacTBOpP, MaccoBas JIOJsl BEIIECTBa
(TIpolieHTHAsl KOHIICHTpAIKsi) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
NPUMEHSThH 3TH OHATHUS IPU ONMMCAHUY BEUIECTB U UX MPEBPAILICHUII;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY [Ji1 COCTaBiieHUus (opMyin
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e OMNpENENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKHUCIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MIPUHAJIJICKHOCTh BEIIECTB K OMNPEASIEHHOMY KJAacCy COEIUHEHHM T0
dbopmynaMm, BHUJ XMMHUYECKOW CBsI3M (KOBaJlGHTHAasT M HOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSAX;

e packpbiBaTb cMmbIica Ilepuonnueckoro 3akoHa JI. M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XUMUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTaJIpo;

e OIKCHIBATH W XapakTepuzoBaTh Tabmuunyro ¢opmy Ilepuogmaeckoit
CUCTeMBbl XHMHMYECKHUX OJJIEMEHTOB: pa3jiuyaTh TMOHATHS «TJIaBHas
noarpynna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpynmna)», manbie u
OoJIbIIINE TIEPUOJBI, COOTHOCUTH OOO3HAUCHHS, KOTOpPhIE HMEIOTCS B
tabiauie «llepmognueckass cucrtemMa XuMHUYECKHX d3iemeHToB J[. .
MenneneeBa» C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sapa, 00liee YhCiio 3JIEKTPOHOB
U pacrpeieieHUue UX M0 JIEKTPOHHBIM CIIOSIM);

KJacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakuuud (10 YUCIy U COCTaBy YYACTBYIOUIUX B pPEaAKIUU
BEIIECTB, 10 TEIIIOBOMY 3D PexTy);

XapakTepru30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs ONMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINIA;

IPOTrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX Kaue€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMUYECKUX MPEBpalllCHU B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIISATh OTHOCHTEIBHYIO MOJCKYJISIPHYIO W  MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO0 JOJIIO XUMHUYECKOTO »JJeMeHTa 1o ¢opmylie
COEJIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON pEeaKIuu;

PUMEHSTh OCHOBHBIE OIEPAIlMU MBICIUTEIILHON JEATeIbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHUE, 0000IlEeHHE, CUCTEMAaTH3allhio, KIIacCU(UKAIHIO,
BBISIBIICHUE TMPUIMHHO-CIICACTBEHHBIX CBSI3€H — JJI W3YYCHUS CBOMCTB
BEUIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHbIE METOJbI
NMO3HAHUSA — HAONIOJICHHE, W3MEpPEHHEe, MOJICIUPOBAHUE, DKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN );

CIEIOBAaTh  TMpaBUjaM  MOJIb30BAaHUS ~ XUMHYECKOW  MOCYyIOM |
7Ta00paTOpHBIM O0OPYJIOBAaHMEM, a TaKXKe IMpaBWwiIaM OOpalieHus: c
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBITOJHEHHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
razoo0pa3HbIX BEHIECTB (BOAOPOJAA M KUCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOM JIOJEH PACTBOPEHHOIO BEILIECTBA,
IUTAHUPOBATh W MPOBOAUTH  XUMHYECKHE  OKCIIEPUMEHTHI  TIO
Pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(;makmyc, herondTanenH, METHIIOPAHK U JPYTHE).

K xoniy oOydenus B 9 kjacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICJ OCHOBHBIX XWUMHUYECKUX TMOHATHUW: XUMHYECKUN
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IIPOCTOE BEILECTBO,
CJIO’KHO€ BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKIusi, XUMUYECKasl CBSA3b, TEIJIOBOU AP (DeKT
peakuuu, MOJb, MOJSPHBIA  00BEM,  PpacTBOP,  AJIEKTPOJIUTHI,
HEJJICKTPOJIUTBI, JJIEKTPOJIMTUYECKAs AUCCOLMALNS, PEAKLUUU HOHHOIO
oOMeHa, KaTaliu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U



HeoOpaTUMble pEaKIMHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKILUU,
OKHCJIMTENIb,  BOCCTAHOBUTEIIb,  OKHCIEHME W  BOCCTaHOBJICHUE,
aymoTponus, aMmGOTEPHOCTh, XUMUYECKast CBsA3b (KOBAJICHTHAs, MOHHAS,
METaJJIMYecKasl), KpUCTANIMYECKass pemeTka, KOppo3us METaJIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOM pEAKUHH, TMPEACIbHO JOIyCTUMAs
koHneHntpanus [TJIK BemecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
IPUMEHSTH 3TH OHATHUSA IPY ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;
WCIIOJIB30BaTh XUMUYECKYIO CHMBOJIMKY IS COCTaBIICHUS (HOPMYI
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIU;

OTIPENICIISITh BAJICHTHOCTh U CTENIEHb OKUCICHUS] XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, IPUHAJICKHOCTh BEHIECTB K
onpenenéHHOMY KJacCy COEIMHEHHH 1o (opmyiaM, BUJ XUMUYECKON
CBsI3U (KOBaJEHTHAs, WOHHAs, METAUIMYECKasi) B HEOPraHUYECKHUX
COCIMHEHMUSIX, 3apsij MOHA 10 XUMHUUYECKOU (opmyrie, XapakTep Cpelbl B
BOJHBIX PAacCTBOPAX HEOPTraHUYECKUX COCAMHEHUM, THUIl KPUCTAJUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbica llepuommueckoro 3akona JI. W. Menneneesa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIKCHIBATh W XapaKTepHU30BaATh
tabnuunyto (popmy Ilepuoguyeckoil CUCTEMBI XMMUYECKUX SJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynmna (b-rpynmna)», manbie W OOJbIIME TMEPUOJBI, COOTHOCUTH
0003HaYCHUsS, KOTOPhIE MMEIOTCA B IEPUOAUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEpUCTHUKAMH  CTPOCHHS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsl sjapa, oOIIee 4YUCIO0 JJIEKTPOHOB W
pacrpenieieHie WX IO DJICKTPOHHBIM  CIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B MU3MEHEHUU CBOWCTB JJIEMEHTOB U UX COCJAMNHEHUN B
npeAenax MaJlblX MEPUOJIOB U TIaBHBIX MOATPYHI C YYETOM CTPOCHHS UX
aTOMOB;

KJ1acCU(UIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIIECTB, TIO TEIMJIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XUMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEHUPUUYECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKAas OMHCAHUE
npuMepaMyi MOJICKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKHUX PEaKIINM;

COCTaBJIATh YPABHEHUS BJCKTPOIUTHUYECKOW JIUCCOLMAIMU  KHUCIOT,
1IEJIOYEU U COJIEH, TTOJIHBIE U COKPAIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS peakUuid, MOATBEPKIAIOIIUX CYLIECTBOBAHUE
TCHETHYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKluin
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OallaHCca ATUX PEaKIINii;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TIPEBPAMICHUNA B Pa3IAIHBIX
YCIIOBUSX;

BBIUKCIIATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO0 »dJIeMEeHTa 10 (dopmyse
COEIMHEHMUSI, MaCCOBYIO JIOJIO BEILIECTBA B paCTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHCHUIO XUMHUYECKOU PEaKIINH;

coOMoAaTh  MOpaBWia  IOJB30BAHUS ~ XUMHUYECKOM  MOCyJIoll U
nabopaTOpHbIM  O0OpY/JOBaHMEM, a TaKXe TMpaBuiia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKUUSIMH TIO BBIIIOJTHEHHUIO
7a00paTOPHBIX XWMHUYECKHX OMNBITOB IO TIOJYYEHHI0 M COOUpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIHH, TOATBEPKTAIONINEC  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapOonat-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHBI aMMOHHMSI M1 WOHBI M3yYCHHBIX METAJUIOB, NMPHCYTCTBYIOIINE B
BOJHBIX PACTBOpPAX HEOPTAHMYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIlUH MBICTUTEIBHON NEATCILHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, OO0O0OIlEHHE, CHUCTEMATU3allUI0, BBISBICHHE
PUYUHHO-CJICICTBEHHBIX CBA3€H — NJIsi WU3Y4YEHUsS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOMIOZICHNE, M3MEpPEHUEe, MOJCIMPOBAHUE, SKCIECPUMEHT (peaabHbIM U
MBICJICHHBIHN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacoB
Ne HaumeHoBaHue pa3iesioB u dyeKTPOHHBbIE (HU(pPOBHIE)
KoHnTtpoabsHbie IIpakTH4yeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayajibHble XUMUYECKHE TOHATHS
Xumusi — BaXkHas 00J1acTh

L1 €CTECTBO3HAHUS U 5 ) bubnuorexa [JOK

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

YyeJsioBeKa

12 BemecTBa 1 xumMmnueckue 15 1 bu6nmmorexka [IOK

' peakiuu https://m.edsoo.ru/7f41837¢

Hroro no pasaeny 20

Pa3nes 2. Baxnelue npeacTaBuTe/IH HEOPraHMYECKHUX BelleCTB
1 Boznyx. Kucnopon. Ilonstue 6 bubmmoreka [IOK

) 00 okcugax https://m.edsoo.ru/7f41837¢
9 Bonopoxa. Ilonstue o kucnorax 2 1 bubmuoreka [IOK

’ Y COJIAX https://m.edsoo.ru/741837¢
3 Bona. PactBopsr. [lonstue 06 5 1 1 bubnunoteka [IOK

' OCHOBAHHSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCCBhI 1 1 1 bubnuoteka [IOK

’ HEOPraHUYECKUX COEAUHEHUI https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pasznea 3. [lepuoauveckuii 3axon u [lepuoanueckas cucrema xumuyeckux 3j1emeHToB /. 1. Menaeneea. CTpoeHue aToMoB.
XuMmnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U
IIepnonunueckas cucrema

bubnuorexa [JOK

31 XHUMHYECKHX djieMeHToB /I, . / https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aroma
XumMudeckas CBsI3b.
32 OKHCJIIfTCeJILHO- 8 bubmmorexa LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEIbHBIC PEAKITUU
Hroro no pazneny 15 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I1O 68

[NPOIT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

KosnunuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB 1 TeM nu(poBbIe
Ne i/ P Kontposbnbie | IlpakTudeckue (icpp )
NMPOrpaMMbIl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI
pecypchbl
Pa3nes 1. BemecTBo M XMUMHYeCcKHe peakUH
11 [loBTOpEeHue u yrioyOneHue 3HaHUM 5 1 bu6nuoreka LIOK
) OCHOBHBIX pa3/IeJIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka LIOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS TUCCOIUAIINS. 2 1 1 bubnnoreka [IOK
’ XUMHUYECKUE PEAKIIUU B paCTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3nes 2. HemeTanibl M MX coeiMHEHUSA
71 OO0m1as xapakTEPUCTHKA XUMUYECKHIX 4 1 bubanoreka [IOK
’ anemeHToB VIIA-rpynmel. ["aorensr https://m.edsoo.ru/7f41a636
OO0m1as xapakTEPUCTHKA XUMUYECKHIX
22 aneﬁeHTmI: VIApr nel. Cepa u eé 6 bubmmorexa LIOK
' PymieL. - https://m_edsoo.nw/7f412636
COEIMHEHUS
OO11ast XapakTepUCTUKA XMMUYECKUX
23 aneMeHTOB VA-rpyninsl. A30T, pochop 1 ux 7 1 bubmorexa [IOK
' PYTHIEL ’ P https:/m.edsoo.ru/7f41a636
COEIMHEHUS
OO61as xapakTepuCcTUKa XUMHUYECKIX
24 Z-)JIGHI;GHTO]S IVAp nbl. YTIepoa u 8 1 2 bubmorexa [IOK
' N TPYIIB. pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAVHEHUS
Wroro no pazneny 25



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

Pa3gen 3. MeTa/liibl M BX COeTMHEHUS

bubnnorexa [JOK
1 I 4
3 Obmye cBOHCTSA METaILIOB https://m.edsoo.ru/7f41a636
b K
3.2 Baxueiime MeTaaibpl 1 UX COSIUHEHUS 16 htPtIfsJ:I/I;Irz.Teeszi;.ln?/7 412636
Hroro no pazneny 20
Pa3nen 4. Xumus U oKpy:Kawias cpeia
bubnuorexa [JOK
4.1 BemectBa 1 MmaTepuaibl B )KM3HHU YETIOBEKA 3
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
bubnuoreka [JOK
Pe3epBHOE Bpemsi 3
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne ara uugpoBbIie
Tema ypoka Konrtpoasubie | IlpakTnuyeckue A p
n/n Bcero H3yUYeHHUsi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
1 [Ipenmer xumuu. Ponbs XuMUHK B )KU3HU 1 bubnuorexa [LIOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [Tonsatue o MeToax MO3HAHUS B XUMUHU 1 bubmmorexa [IOK
A https://m.edsoo.ru/ff0d227¢
[Ipaxtuueckas pabora Ne 1 «IIpaBuna
3 paboThl B 1a00OpaTOPUU U IPUEMBI | bubnnoreka [IOK
oOparteHus ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
YucTteie BeniecTBa U cMecH. CniocoObl bu6nmmoteka [IOK
4 . 1
paszaenenus cMeceun https://m.edsoo.ru/ff0d26ca
[TpakTiueckas pabota Ne 2
5 «lfa JICHU 151) it (Ha mpuMmepe 1 bubmmorexa LIOK
cetne emece . p P https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COJIN)»
bu6nunorexa LIOK
1
6 ATOMBI H MOTIEKYIbI https://m.edsoo.ru/ff0d2a6¢
7 XuMHudeckye dJIEMEHTRI. 3HAKU 1 bu6nunotexa LIOK
(CHMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThle u clnoxHbBIE BEllECTBA 1 bubmorexa [OK
p B https://m.edsoo.ru/ff0d2a6¢c
bubmuoteka [IOK
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 nommoreka L

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IOCTOSHCTBA COCTaBa BEIIICCTB.

bubnuorexa [JOK

10 X eckas (o a. BasienTHOC
M A bopmyn HHHOCTS https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX AJIEMEHTOB
1 OtHOcHTENbHAsA aTOMHAs Macca. bu6mmoteka [IOK
OTHOcHUTENBHAS MOJICKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
2 MaccoBas 1051 XMMHUYECKOTO bubnnorexa [JOK
3JIEMEHTA B COCAUHEHUN https://m.edsoo.ru/ff0d350c
13 Konunuectso BeniecTBa. MoJib. bubnuoreka [JOK
MougnsipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nYeCcKue U XUMUYECKUE SIBJICHUS. bubnmoreka [JOK
XuMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycnoBus MPOTEKAHUS bubmmoreka [JOK
XUMUYECKHUX PEaKLnn https://m.edsoo.ru/ff0d3al6
16 3aK0H COXPaHEHHSI MACChI BEIIECTB. bubnuoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIIECTBA M0 YPAaBHEHUSIM XUMHUYECKHUX bubmorexa HOK
HHECTBATIOYP https://m.edsoo.ru/f0d5708
peakuuii
Kiaccudukamnms XuMUIeCKuX peakiuii
18 (coenuHeHus, pa3IoKCHHS bubnmorexa LIOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, 0OMEHA)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0meHue u bubamorexa HOK
H FHCT Hf https://m.edsoo.ru/ff0d40c4
cHUCTeMaTU3aIvs 3HaHUI
20 KonTtponsHas padota Nel mo teme bu6mmoreka [IOK
«BemiecTBa 1 XMMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmechk razos. Coctas Bbubnunoreka [IOK

Bo3nyxa. Kucnopong — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BemecTso. O30H

duznueckre U XMMHUYECKUE CBOMCTBA

bubnuorexa [JOK

22 Kucaopoja (peak OKHCJICHHS,
HEII0POJA (peaKLlitit OKHCIICHIS https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
CnocoObI MOJayUeHHsT KUCIOpoAa B
23 naboparopuu zlfq II OMBIH_UICHI})IOI([:TI/I buGmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHneHnue KucIopoia
TernoBoit 23pPexT xummaeckon
24 peaKkIuu, MOHSITHE O bubnnorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHYCCKHUX PEAKITHAX
TonnuBo (HedThb, yroiab U METaH).
25 3ar 5[3HCI-§I/I€¢1;03 yra CIIOCOOBI gro bubmmorexa [IOK
p AYXa, https://m.edsoo.ru/ff0d4c4a
MIPEOTBPALICHHUS
[Tpaktuyeckas padora Ne 3 o Teme
26 «ITonyuenne u coOMpaHue KUCIOPOIa bubmmorexa [OK
v . P poaa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBONCTBY»
7 Bonxopon — anemeHT u mpocToe bubnnorexa [IOK
BelecTBo. HaxoxaeHnue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
)% du3nyecKkne u XUMUYSCKUE CBOMCTBA bubmuorexa [JOK
Bosiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nunotexa LIOK
29 IIonsaTHe 0 KUCIIOTaX U COJIIX
https://m.edsoo.ru/ff0d50d2
30 Cnioco0sI moTydeHust BOAOPO/Ia B bu6nunotexa LIOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme
Bbubnunoreka [IOK
31 «[Tomydenne u coOupanue BOJAOPOIa,

M3y4EHHUE €r0 CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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0 MonsipHblif 00bEM ra30B. 3aKOH bubnuorexa [LIOK
ABorajipo https://m.edsoo.ru/ff0d542¢
Boruuncienus 00bEmMa, KOJIUYECTBA

33 BEIIIECTBA I'a3a 110 €r0 U3BECTHOM buGmorexa HOK

B . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA MU 00BEMY
Boruucienus 00EMOB ra3oB 10

34 ABHCHMIO PEAKIIMK Ha OCHOBE 3aKOHA buGmorexa HOK
ypag PRI 1 https://m.edsoo.ru/fR0d5708
00BEMHBIX OTHOIICHUH Ta30B

35 ®dusnvecKue U XMMUYECKHUE CBOMCTRA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanuii. [lonsarue 06 bubnuoreka [IOK
WHIUKATOPax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBopurtens. HachieHHbIe

37 51 HJ;HaCI)I peHHmIe) acTBOpBI. MaccoBas bubmmorexa [OK

B PACTBOPHL. https://m.edsoo.rw/fR0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[IpakTuueckas pabora Ne 5 o reme
«ITpuroroByieHue pacTBOPOB C bubnuoreka [JOK

38 .. . .

OIpeAeIEHHON MacCOBOM 10JIEN https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOTO BEIIECTBA

39 KonTponbnas padota Ne2 o teme bubmuorexa [LIOK
«Kucnopoa. Bogopoxa. Boxa» https:/m.edsoo.ru/ff0d6342

40 OKcuIpl: cocTaB, KitaccupuKarms, bubnunotexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenne U XUMHUYECKHE CBOMCTBA

41 KI/ICJ’Iy;FHBIX OCHOBHBIX U aM(OTEPHBIX Bubmrorexa LIOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUsI: COCTaB, Ki1accuukanus, Bbubnunoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHnue u XuMHUYECKUE CBOMCTBA

bu6mmoteka [IOK

43
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsi: cocraB, kiaccuduxaus, bubnnorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TomydyeHue 1 XUMHYECKHE CBONCTBA bubmmoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIATypa,
46 CHOCOéIinJ‘I )eHI/ISI XI/IMI/I‘IngI/Ie bubmmorexa LIOK
N i ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTiueckas padora Ne 6. Peienue
47 AKCIEPUMEHTAJIBHBIX 33/a4 110 TeEME bu6mmoteka LIOK
«OCHOBHBIE KJIACChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEJTMHEHU
48 I'eneTnyeckas CBs3b MEXKIY KJIaCCaMU bubnnorexa [IOK
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmotexka I[IOK
49 O0o006meHre U cucTeMaTH3aIys 3HaHuH
- H https://m.edsoo.ru/00ad9cb2
KonTponbsHas padora Ne3 o Teme
50 "OCH(I:))BHLIC KJ'IIZ.CCLI HEOpraHUYeCKHUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9¢ela
COCTMHCHHI
IlepBEle MOMBITKY KJIaCCU(PUKAIII
51 XI/II\PiII/I‘—IeCKI/IX 3JIEMEHTOB 1(_1[)0H${”IFII/IG 0 bromorexa TIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
Ileproanueckuii 3aKOH B
puon but6mmoreka [JOK
52 [Tepuoanueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB J[. 1. Menaeneesa
but6mmoreka [JOK
53 [lepuoapl, rpynnbl, MOATPYIIIBI 1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. COCTaB aTOMHBIX

bu6mmoteka [IOK

54
anep. N3oTonsl https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0YCK
. bubmmoreka [JOK
55 aTOMOB IeMeHTOB llepronnueckon
https://m.edsoo.ru/00ada6be
cucremsl [. 1. Menneneesa
XapakTepucTuka XUMHUYECKOTO
56 AJIEMEHTA MO €ro MOJOKEHHIO B bubmmoreka [JOK
[Tepnonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepronuueckoro 3akoHa s
57 pa3BuTUs Hayku U npaktuku. 1. U. bu6mmoteka LIOK
MenieneeB — y4€Hbli, IEAAror u https://m.edsoo.ru/00ada96e
rpaX 1aHUH
Peseprubiit ypok. O60011eHIE U
58 CI/ICTI;MaTI/ISZp ust 3HaHI/II;IH / bubmorexa HOK
. 1 https://m.edsoo.ru/00adb33¢
Bcepoccuiickas npoBepouHas pabota
KontponbHas padorta Ne4 mo teme
P P bu6mmorexka IIOK
59 «Ctpoenne aroma. XUMUYECKask CBSI3b)»
. https://m.edsoo.ru/00adb486
/ Beepoccuiickas mpoBepouHasi paboTa
60 DIEKTPOOTPULIATETLHOCTh AaTOMOB bubnmnoreka [IOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [JOK
61 HNonnast xumudeckas cBsI3b
https://m.edsoo.ru/00adac34
6 KoBaneHntHas nosisipHas XuMudeckas bubmuotexa [LIOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanieHTHast HenmoJisspHas XMUMHUYECKast bubnmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CTeneHb OKUCIICHUS bubnuorexa [JOK
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https://m.edsoo.ru/00adae28

65 OKUCIHUTEbHO-BOCCTAHOBUTEILHBIC 1 bu6mmoteka [IOK
peakunu https://m.edsoo.ru/00adb076
bubnnorexa [IOK
66 0] 1
KUCJIUTEIN U BOCCTAHOBUTEIIN hitps://m.cdsoo.rw/00adb076
PesepBHbIil ypok. O0001ICHUE 1
P P ilI bubnuoreka [IOK
67 CHUCTEMaTH3aIusl 3HAaHUH 110 TeMe 1
https://m.edsoo.ru/00ad9cb2
«CTtpoenne aroma. XUMHUYECKasK CBSI3b)»
68 PeseprHblit ypok. O600meHne u 1 bubnuorexa [LIOK
CUCTEMAaTH3alLMs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68

[NPOIT'PAMME
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9 KVIACC

KoanuectBo yacoB DJIEeKTPOHHBbIE
Ne Jara nudposbie
Tema ypoka Kontpoanusie | Ilpakruyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTeSibHbIE
padoThbI padoThbI
pecypcsl
[Iepnoanueckuit 3aK0H.

i [lepuonuueckast cucrema | bu6mmoteka LIOK
XUMHYECKHX dj1eMeHTOB /[I. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOWCTB XII/)IMquCKHx 3JIEMEHTOB 1 bubmmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukarms u HoMeHKIIaTypa 1 bubnuoreka [JOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabsl xuMudecKoi CBSI31 M TUITBI 1 bubnuorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel o teme

5 «IloBTOpeHue n yrayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3JIeJIOB Kypca 8 Kiacca

6 Knaccudukanus XuMuaeckux | bu6mmoreka [IOK
PEAKIHI O Pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbceb0
IToHsATHE O CKOPOCTH XUMUYECKOU

7 eakuu. [JoHsITHE O TOMOT€HHELIX U 1 bubnmorexa LIOK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
IToHsATHE O XUMUYECKOM PaBHOBECHH.

but6mmoreka [JOK
8 @akTOpbl, BIUSIONINE HA CKOPOCTh 1

XUMHYSCKOM PCAKIUN U IMOJIOXKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBCCU A

OKHUCIIUTEIIBHO-BOCCTAHOBUTCILHEIC

bu6mmoteka IIOK

9
peakunu https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHYECKOU
10 I/ICEO na I/II/IpCI/IJIBHHe U ci1a0ble bubmorexa HOK
A HHALH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HNonurle ypaBHEHNS PEeaKIIMil bubmorexa [IOK
M peaxt https://m.edsoo.ru/00add448
XMMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN bubmmorexa [IOK
puIl https://m.edsoo.ru/00add5d8
00 2JIEKTPOTMTHYECKOM TUCCOLUAIINH
XUMHYECKHE CBOIICTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubmmorexa [IOK
e . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLUAIITN
14 TToustie o ruaponanse coneu bubmmorexa [OK
Apor : https://m.edsoo.ru/00add9d4
15 O0001IeHYEe ¥ CUCTEMaTH3aIUs bu6nmmoteka [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTiueckas padora Ne 1.
16 lfemeHHe 31«:112 NUMEHTAJIbHBIX bubmorexa HOK
« p https://m.edsoo.ru/00addbfa
3a1a9d»
Kourponbsuas padora Ne2 o teme
17 <<3J'ICII<)T OHI/ITIf‘-IeCKa}I HCCOLIAINI buomorexa TIOK
p A HHatu. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
O01mas xapakTepucTUKa rajIoreHoB.
18 anlffllnquKI;e CBI())I\/'ICTBa Ha IIpuMepe bubmorexa HOK
P p https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposogopona. CossiHast KUCIOTA, bubmumotexa [LIOK
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XUMUYECKHE CBOICTBA, MTOJIyYEHHE,
MIPUMEHEHUE

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

[IpakTuueckas padora Ne 2 o Teme

bubnuorexa [JOK

20 «HonyquI/I"e COJ'Ii[HOI/I KHUCJIOTBI, hitps-//m.cdsoo.rw/00ade348
u3y4eHue e€ CBOWCTBY»
Brruucnenus no ypaBHEHUSIM

21 XUMHAYECKUX pealfl)nﬁ, €CJIM OJWH U3 bubmorexa LHOK

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

peareHToB J1aH B U30BITKE

” OO0m1as xapakTEpPUCTHKA SJIEMEHTOB bubnnoreka [IOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
ANOTpONTHBIE MOAU(MUKAIIUHN CEPHI.

” Haxoxnenue cepsl u €€ coeAMHEHUN bu6mmoteka [LIOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepsl

4 CepoBoaopoi, CTpOEHHUE, bubnnoreka [IOK
buznyecKkre U XuMUYeCcKre CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KHCIO0TA,

25 q)mnjeCKHIe) 51 xm/I[)quCKHe CBONCTBA, brbmmorexa HOK

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

MPUMEHEHUE
XUMUYECKUE PEaKIUH, JIEKAINUE B
OCHOBE IMPOMBIIIIEHHOT0 crocoba

%6 MOJIyYEHUS] CEPHOW KUCIIOTHI. bu6mmoreka [IOK
XHUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYXKarollel cpeibl COEIMHEHUIMU
cepsl

7 Brruucienne MaccoBoi 101 BBIXOA bubnunotexa LIOK
NPOJIYKTa PEAKITHUN https://m.edsoo.ru/00adec8a

28 OO0mas xapakTepuCTHKa HIEMEHTOB bubmuoteka [IOK
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VA-rpynmsl. A30T, pacCpOCTpaHEHUE
B IIpupoze, GPU3NIECKue u
XMMHUYECKHE CBOICTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero GpusnuecKue u

29 XAMHYECKHUE CBOKCTBA, ITOJYYECHUE U bubmmorexa [IOK
> HOAYH https://m.eds00.ru/00adf004
pUMEHEHHE
[IpakTuueckas padora Ne 3 o Teme
30 «Ilonydyenne ammuaka, M3y4eHHe ero buGmorexa HOK
. - MY https://m.edsoo.ru/00adf180
CBOWCTB»

31 A30THas KUCIIOTa, €€ PU3HIECKHE U bubmmoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 oOpeHuil. XuMHU4YecKoe bubmorexa HOK
YAODP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLIEH Cpebl
COCTMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICHJIE)Ta q(i)l/il/lflec):l(l/le u bubmioreia LIOK

p L https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTYyYEHUE
Hcnonws3oBanue ¢pocdaros B

34 Ka4eCcTBE MUHEPAJIbHBIX YI00pEHUIA. bu6mmoreka [IOK
3arpsi3HEHUE MPUPOTHON CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacipocTpaHEHHE B

35 pu ﬁ 2e1 g)nsnzeCKie Y XUMUYECKHE bromorexa TIOK

P P e https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yrieposaa, ux Gu3ndeckue u bubnmoreka [IOK

XUMHYECKUE CBOVCTBA.

https://m.edsoo.ru/00adfebe
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DKoJIorU4YecKre mpoodIeMsbl,
CBs3aHHbIE ¢ OKcuoM yrieposa (IV)

37 VYronbpHas KucioTa u €€ cou bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 no Teme

18 "TTosrydyeHune yrieKucioro rasa. bu6mmoteka [LIOK
KadecTBenHas peakius Ha KapOoOHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavaibHBIC TOHATHSA 00
bubnnorexa [JOK
39 OpPraHWYECKUX BEIIECTBaX KaK O
https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX YTIIepoaa
. bubmmoreka [JOK
40 Kpemuunii u ero coennHeHus H
https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Pemienune

A1 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmuoreka [JOK
«BaxHeie HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTTUHEHUS
KonTpoabnas padora Ne3 o teme

. bubnuoreka [JOK
42 «BaxkHenmme HeMeTaIbl U UX
https://m.edsoo.ru/00ae0e18
COEJTUHEHUS»
OO0m1as xapakTePUCTHKA XUMUYECKHIX
AJIEMEHTOB — METAJIIOB.

13 Mertannuueckas CBsI3b U but6mmoreka [JOK
METAJNINYECKas KpUCTaAIIInyecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METAJIJIOB
XHUMHYECKUE CBOMCTBA METAIIJIOB.

. but6mmoreka [JOK

44 DIIEKTPOXUMHUYECKUH P

HanpsHKEHUH METAILIIOB

https://m.edsoo.ru/00ac1156
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O0611me crnocoObl MoTy4eHHs
MeTaiutoB. CrinaBel. Berauciienus no

45 aBHEHUIM XUMUYECKUX PEAKIUI buGnnorexa LIOK
yp PCAKIIH, https://m.edsoo.ru/00ael156
€CJIM OJWH U3 PEareHTOB COJACPIKUT
npuMecu
46 IlousTHe 0 KOPPO3UU METAILIOB buGnnorexa LIOK
pp https://m.edsoo.ru/00ac1278
bubnnorexa [JOK
47 €eJIo € MeTall
Ilenourpie MeTaLIB! https://m.edsoo.ru/00ae14b2
48 OKCH/JIbI ¥ TUIPOKCUJIBI HATPUS U bubnnorexa [JOK
Kausa https://m.edsoo.ru/00ac14b2
49 [[{erouHO3€eMENbHBIE METAILIIBI — bubmmoreka [JOK
KaIbILIMA U Mardui https://m.edsoo.ru/00ac15e8
50 Baxneime coenuHEHNS KBTI bubmorexa LHOK
A A https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CHCTEMATU3ALIHS
3HAHUU
5 JK&cTKoCcTh BOIBI M CITOCOOHI €€ bu6mmotexa I1IOK
YCTpPaHECHUSA https://m.edsoo.ru/00ae1886
IIpaxTrueckas padora Ne 6 1o Teme
" P i P i bubnuoteka [IOK
53 JKEcTKOCTh BOJBI U METOMEI €€
| https://m.edsoo.ru/00aelae8
yCTpaHEHUs
54 P p— but6mmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOICTBa OKCHIA U bu6mmoreka [IOK
TAJIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso but6mmoreka [JOK

https://m.edsoo.ru/00ac1d86
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Oxcuibl, TMIAPOKCHIBI U COJIH JKeJle3a

bu6mmoteka [IOK

37 (IT) n xeneza (1) https://m.edsoo.ru/00ae35¢e6
58 O00011eHNE U cCUCTEMATHU3ALINAA
3HaHUI
[TpakTuueckas padora Ne 7. Pemenue
59 HKCIIEPUMEHTAJIbHBIX 33724 110 TEME bubmmoreka [IOK
«BaxxHeumme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMUYECKHUX PEAKIUH, €CIIU OJIUH U3
60 pEareHToB JIaH B U30BITKE UIIN bubnnorexa [JOK
COJZIEPKUT TTpuMecH. Beruucienus https://m.edsoo.ru/00ael750
MacCOBOM JOJIH BBIX0JIa MPOAYKTa
peakuuu
61 O06o0011eHne U cucTeMaTH3aIus
3HAaHUH
KonTpoabnas padora Ne4 o teme
62 «Baxueime MeTauIbl 1 UX
COETUHEHUS»
63 BemectBa u matepuansl B bubnunotexa LIOK
MTOBCETHEBHOM )KM3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XHUMHUYECKOE 3arpsI3HEHHE bu6mmoreka [IOK
OKpYXKAaroIlei cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubmuotexa [LIOK
HKOJIOTHYECKUX MPodIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6o01eHue u bubmumotexa [LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O0001ICHHE 1 bubmuoteka [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUcTeMaTu3alus 3HaHU!

https://m.edsoo.ru/00adb33¢c

68 PesepBublit ypok. O6001menue u

CUCTeEMaTHU3alus 3HaAaHUN

bu6mmoteka IIOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




HHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA

OCHOBHOMI

OBPA3OBATEJBLHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
MPOBEPSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
0o0pa3oBaTeJbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

ITo Teme: «HepBOHa‘IaJ'IBHBIe XUMHNYCCKHUC ITOHATHA»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XMMHYECKHMX IIOHATHI: aTOM,
MOJIEKYJIa, XUMHMYECKUI D3JIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTb,
OTHOCHUTEJIbHAsl aTOMHAas M MOJEKYIsApHas Macca, KOJIMYECTBO
BEUIECTBA, MOJb, MOJIIpPHAas Macca, MaccoBas A0S XHUMHUYECKOTO
AJIEMEHTa B COEIMHEHUHU, MOJISIPHBIM 00BEM, XMMHUUYECKas peaxius,
KiJaccu(uKalus — peaklMid:  peakuud — COCJUHEHUs,  peaKklIuu
pa3IOKEHUs,, PEAKIMU 3aMEIIEHMs], pPEeakIUu OOMEHa, DK30- H
HHJIOTEPMHUUYECKHE DPEAKLUHU, TEIJIOBOH 3(PQEeKT peakuuu, pacTBop,

MaccoBas a0Jisd BECIICCTBA (HpOI_IeHTHaSI KOHI_ICHTpaLII/ISI) B paCTBOpEC

1.2

HIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUU U

MNPUMCHATDH 9TU IMOHATHA IIPU OTIMCAHUHN BCHICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BAaTh XUMHUUYCCKYIO CHUMBOJIUKY JIA COCTAaBJICHHUA (l)OpMyJ'I

BCIICCTB U ypaBHeHPIfI XHUMHUYCCKUX peaKuHﬁ

1.4

PpacCKpbIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCcChI BC€HIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIPHOIO  Y4Y€HHsA, 3aKOHa

ABoraapo

1.5

OIpCaACIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

1.6

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC pPCAKIIUU (HO qucily " COCTaBYy

YUYacCTBYIOLIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY dPPEKTY)

1.7

BBIUUCJIATE OTHOCHUTCIBHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MAacCChbl

BCIICCTB




1.8

BBIUUCIIATH MAacCCOBYIO JOJI0 XUMHYECKOTO 3JeMeHTa 1o (opmyre

COCIMHECHMS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTeCTBEHHOHAYYHbIE METO/Ibl MIO3HAHUS — HA0JI0/IEHHE,
U3MEpEeHue,  MOJCNUPOBAaHME,  OKCHEPUMEHT  (pealbHbll U

MBICJICHHBIH )

ITo Teme: «Baxuenine npeacTaBuTean HEOPraHMYECKUX BEILIECTBY

2.1

PacKpbIBaTb  CMBIC]T  OCHOBHBIX XHMHUYCCKHUX MOHSITHM: OKCHA,

KHCJI0Ta, OCHOBAHHUC, COJIb

22

OIIpCACIIATh MPHUHAMIC)KHOCThL BCHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

coeuHeHu 1o Gpopmynam

23

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHN4YCCKUC BCUICCTBA

24

XapakTepu3oBaTh  (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBa
BEILECTB PA3IUYHBIX KJIACCOB, IOATBEP)KAAs ONMCAHUE IPUMEPAMHU

MOJIEKYJISIPHBIX YPABHEHUW COOTBETCTBYIOIUX XUMUYECKUX PEAKIINI

2.5

IMPOTHO3UPOBATH CBOICTBa BCIICCTB B 3aBHCHUMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTU IMPOTCKAHHUA XHUMHUUCCKHUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

clenoBaTh MpaBWJIaM TMOJIb30BAHUSA XMMHYECKOW TMOCYIOW U
1abopaTOPHBIM 00OPYIOBAaHMEM, a TAKXKe IMpaBWJIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HUHCTPYKIHUSMHU TIO BBIMOTHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX ONBITOB IO IMOJYYCHUIO U c061/1paHmo
ra3o00pa3HbIX BEmIeCTB (BOJOPOAA M KHUCIOPOAA), NMPUTOTOBICHHUIO
pacTBOPOB € OMNPEAEIIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, MNIAHUPOBAThH U MPOBOJUTH XUMHUECKHE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PAcCTBOPOB IIENOYEH M KHUCIOT C IOMOIIBIO

MH/IMKATOpOB (JTakMyc, peHondTanent, MEeTHIOPAHXK U JPYyTrHe)

2.7

MMpOBOAUTDH paC‘-IéTLI MO0 YPpaBHCHUTIO XUMHUYECKOH pcaKkuun

IIo Tteme: «llepuommueckuii 3akoH u llepuoguyeckas cucrema
xumudeckux sneMmeHtoB /. M. MenneneeBa. CtpoeHue aToMoB.

Xumudeckas cBa3b. OKUCIUTEILHO-BOCCTAHOBUTEILHEIC peakuumn»

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHUM: SAPO aToMa,
AIIEKTPOHHBIA CIIOW aTroma, aToMHas opOWTanb, pagHyCc aroMma,

XUMHYECCKass CBA3b, IIOJApHAA W HEIOJJAPHAasA KOBAJCHTHAas CBA3b,




ANEKTPOOTPULATENIBHOCTh, HWOHHAsl CBS3b, HWOH, KAaTUOH, AaHHOH,

CTCIICHb OKUCJICHUA

32

KHaCCI/I(bI/IL[I/IpOBaTB XUMHUYCCKUC 3JICMCHTHI

3.3

OINHKCBHIBATh M XapaKTepu3oBaTh TabimmuHyio ¢opmy I[lepuoanyeckoit
CHUCTEMBbl XMMMYECKHX D3JIEMEHTOB: pa3jvyaTh IOHATUS «IJIaBHas
noarpynna (Arpymma)» u «mnobounas mnoxarpynma (brpymma)y,

«MaJIpley» U «OOJIBIINE) MEpUOJbI

3.4

packpsiBaTh cMbica llepuoamueckoro 3akona J[.M. MeHnneneena:
JEMOHCTPUPOBATh MOHUMAaHKUE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYCCKHUX DJJIEMCHTOB OT HX IIOJOXCEHUA B HepHOHquCKOﬁ

CUCTEMC

3.5

COOTHOCHTH  OOO3HAYeHHs, KOTOpbIE HMEIOTCS B  TaOiuIe
«Ilepuoguueckass  cucreMa  XUMUYEeCKHX  dnemMeHToB .M.
MeneneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsAl sapa, oO0Ilee YHUCIo

AIIEKTPOHOB U PACIPEIEICHUE UX IO FIEKTPOHHBIM CJIOSIM)

3.6

OIpeaACIATh CTCIICHb OKHUCJICHHUA 9JICMCHTOB B 6I/IHapHBIX

COCIMHCHUAX

3.7

ONpeAensaTh BHUJA XHUMHUYECKOW CBSI3M (KOBAaJIEHTHass W MOHHAs) B

HCOPTaHNYCCKUX COCANHCHUAX

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111€r0 00pa3oBaHusl

1

ITo Teme: «BemniecTBO 1 XUMHUYECKasH PEAKIIUS»

1.1

PaCKpeIBaTh CMBICI OCHOBHBIX XHMHYCCKHUX HOHATHH: pacTBop,
AIIEKTPOJIUTHI, HEDIEKTPOIUTHI, DJICKTPOIUTAYECKAS TUCCOIHMAIINS,
peaKuu MOHHOTO OOMEHa, KaTajiu3aTop, XUMHUYECKOE PaBHOBECHE,
oOparumbie u HEoOpaTHUMbIE peaKIuy,
OKHUCIIUTCIIBHOBOCCTAHOBUTCIIBHBIC pCaKuunu, OKHUCJINTCIIb,
BOCCTaHOBUTCIIb, OKHCJICHUC )41 BOCCTAHOBJICHUC, AJUI0OTpOINA,
am(poTepHOCTh, XHMHYECKass CBS3b  (KOBaJieHTHAas,  HOHHA,

MeTaHHI/I‘-IeCKaH), KpucTalliIn4cCcKasd peméTKa, CIIJIaBbl, CKOPOCTb




XUMHUUYECKON peaKnuu

1.2

HIUTIOCTPUPOBATL B3aUMOCBSA3b OCHOBHBIX XHMHUYCCKHX MOHATHHA M

MPUMCHATH 3TU MMOHATHA P OIIMCAHUN BCIICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

COCTaBJISITh YPaBHEHUS 3JICKTPOIUTUYECKON TUCCOLMALUU KUCIOT,
niesioued U cojieil, MOJHBIE M COKpalEHHBbIE YpPaBHEHHS peaKIIMii

WOHHOI'0 0OMeHa

1.4

PacCKpbIBaTh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKLII/If/'I

IIOCPEACTBOM COCTAaBJICHMSI EKTPOHHOIO OajlaHCca 3TUX PeaKkLuii

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOHN peakuu

Ilo Ttemam: «Hemeramnbpl U UX coeqUHEHUA» U «MeTalibl U UX

COCAUHCHUA»

2.1

XapaKkTepU30BaTh (OMUCHIBATH) OOIIHE U CIIEU(PUISCKUE XUMUUECKIE
CBOMCTBAa TPOCTBIX U CIIOXKHBIX BELIECTB, MOJTBEPXKAasl OINHUCAHHE
pUMepaMu MOJIEKYJISPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX

XUMHNYCCKHX peaKuHﬁ

22

COCTaBJIATb YPABHCHUS peaKI.[PIfI, MNOATBEPKAAOIMINX CYHICCTBOBAHNC

TeHETUYECKOM CBI3HU MCKAY BCHICCTBAMHU PA3JIMYHBIX KJIACCOB

23

MMPOrHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTpOCHUH,
BO3MOXHOCTHU MPOTCKAHUA XUMHUYCCKUX HpeBpaH_ICHI/Iﬁ B pa3JINYHBIX

YCIIOBUSIX

24

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHYECKOM TOCYAOM H
1abopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IMpaBUJIaM OOpAIEHUS C
BEILIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU I10 BBINOJHEHUIO
Ta00pPaTOPHBIX XUMUYECKUX OIBITOB IO TOJYUYEHUIO M COOUpaHUIO

I‘a3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTIJICKUCIOIO rasa)

2.5

NPOBOJIUTHh PEAKINH, MOATBEPXKIAIONINEe KAadeCTBEHHBIH COCTaB
pPa3IMYHBIX BEIIECTB: pPACIO3HABATH OIBITHBIM IYTEM XJIOPHI-,
Opomuza, wuoauna, KapboHar, Qocdar, cuimkar, cynbdar,
THJIPOKCUMOHBI, KATHOHBI aMMOHUS, HOHBI M3YYEHHBIX METAJJIOB,

MNPUCYTCTBYIOIIHEC B BOJAHBIX PACTBOPAX HCOPTraHNUYCCKUX BCIICCTB

ITo Teme: «XHUMHUS U OKpY’KaIOLIAsk Cpeaar

3.1

pacKkpbIBaTb  CMBICI ~ OCHOBHBIX XUMHMUeckux moHsatuii: ITJIK

BCILICCTBA; KOPPO3Us MCTAJIJIOB

32

NPUMCHATH OCHOBHBIC OIICpalnun MBICITUTEIIbHOM ACATCIIbHOCTH —




aHaJgu3 W CHUHTE3, CpaBHCHHE, O0O0OOIIeHUEe, CHCTEeMaTH3aIlUIO,
BBISIBJICHHE IPHYMHHO-CICJACTBEHHBIX CBS3€H — JUIS HM3ydYCHUS
CBOfICTB BCHICCTB MU XHUMHYCCKHUX peaKHHﬁ; eCTCCTBCHHOHayLIHBIe
METOJIbI TO3HAHHUS — HAONIOJCHHUE, HM3MEPEHHE, MOJICIIMPOBAaHUE,

AKCIIEPUMEHT (peabHbIN U MBICICHHBIN)




HHPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAePKAHMS

1

HepBOHa‘IaJ'IBHBIC XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipeamer xumuu. Posb XUMHM B KU3HHM YeJIOBEKa. XHMHS B CHCTEME HAyK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEILIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsTHE O METOIAX MO3HAHUS B XMMUM. UHCThIEC BEIIECTBA U CMECH. Crioco0bI

pasaciiICHus cMmecen

1.3

ATOMBI W MOJICKYJIBI. Xumuyeckne 3neMeHThl. CHMBOJBI  XHMHYECKHX

OJICMCHTOB. HpOCTLIe U CJIOKHBIC BCIICCTBA. ATOMHO—MOJ’IeKy.]'U{pHOC Y4C€HUC

1.4

XuMuueckas (I)OpMyna. BaneHTHOCTS, ATOMOB XMMHMYECKHMX 3JE€MEHTOB. 3aKOH
IIOCTOSAHCTBA cocTaBa BCIICCTB. OtHocHuTenLHAs aTOMHast macca.
OTtHOCHTEILHAS MOJICKYJIsIpHasg Macca. MaccoBast 10JIsi XUMHAYECKOI0 JIEMEHTa

B COCIMHCHUU

1.5

KomnuectBo BemectBa. Monb. MonsipHas macca. B3anmocCBsA3b KOJIMYECTBA,
Macchl M 4YHCla CTPYKTYPHBIX €IMHHUIl BellecTBa. Pacuérsl mo Qopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

1.6

Pu3znyeckrue U XUMMHUYECKHE SIBJICHUSA. XUMUYECKAsl peakuus U €€ NpPHU3HAKU.
3aKOH COXpaHEHMsI MacChl BeLIECTB. XUMHUecKue ypaBHeHus. Kinaccuduxarus

XHUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHCHI/ISI, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XVMMHYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCYAOH, ¢ TpaBUIaMU
pabotel B saboparopun W mpuéMamu oOpalieHuss ¢ J1abopaTOPHBIM
o0opynoBaHHEM, H3yuY€HHE U oOINucaHue (U3NYECKUX CBOWCTB 00pa3loB
HEOpPraHMYECKUX BEUIeCTB, HaOIrofeHue (QHU3NUECKUX (IUIaBJIEHHE BOCKa,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIIKe, KUIIEHUE U KOHJICHCAIUs BOJIbI) U
XUMUYECKUX  (TOpeHHe  CBeYM, NPOKAIMBAaHUE  MEJHOH  IPOBOJOKH,
B3aUMOJICHICTBHME MeJla C KHUCJIOTOH) SIBJICHWM, HAONIOJCHWE W OIHMCAaHUE
NPU3HAKOB MPOTEKaHMs XUMHMYECKMX peakuuid (pasjoxeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTHI C XJOpUAOM Oapusi, pasioKeHue
ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aUMOJACHCTBHUE Kelie3a C PaCTBOPOM

conu meau(Il), uzydenne cnocoboB pasaeneHus cMecei (C MOMOIIbI0 MarHHTa,




(bunpTpOBaHUE, BBIMTAPHUBAHKE, TUCTUIUIALMS, Xpomarorpadus), MpoBeaeHUE
OYHCTKH ITOBAPEHHOH COJIM, HAOIOJICHUE U ONMCAHHUE PE3YJIbTATOB MPOBEIACHUS
OTbITA, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MacChl, CO3JaHHE MOemen

MOJIEKY (IIapOCTEPKHEBBIX )

Baxneliuye npeacTaBUTEN HEOPraHUYECKUX BELIECTB

2.1

Bo3ayx — cmech ra3zoB. CocrtaB Bo3ayxa. Kuciopon — sneMeHT W mpoctoe
BeniecTBo. Haxoxmenue kucinopoga B npupoje, (pU3HUECKHe U XHUMUYCCKHE
cBoicTBa (peakuuu ropenusi). Oxcunbl. [lpumenenue kucinopona. CriocoObl
MOJyYCHUsT KHCIOpoJa B J1a0OpaTopud W MPOMBINUIEHHOCTH. Kpyroopot

Kuciopoza B mpupoae. O30H — aJuIoTponHas MOANHUKANNS KHCIOpOoaa

22

TemnoBoit 3 PexT XuMuIecKon peakiiui, TEPMOXUMHUECKUE YPABHEHUS, IK30-
U DHIOTEPMUYECKUE peaKlnu. TOMINBO: Yroib U MeTaH. 3arpsi3HeHue BO3/1yXa,

YCUJICHUC ITAPHUKOBOTO 3(1)(1)6KT8., pa3spymieHue 030HOBOI'O CJIOA

23

Bomopoxa — anemeHT u npoctoe BemecTBo. HaxoxxieHue Bogopoaa B IpUpoe,
dbusznyeckue W XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI IONYYCHHUS.

Kucnots! 1 comu

24

Mounsipablit 00bE€M ra30B. Pacu€Thl 10 XUMUYECKUM ypaBHEHUSAM

2.5

dusnyeckne CcBoOMcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HacebllienHble 1 HEHACBILEHHBIE PACTBOPLI. PaCTBOPUMOCTH BEILIECTB B BOJE.
MaccoBasgs nons Bemectsa B pacTBOpe. XUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B mpUpoOJE M B KM3HM 4denoBeka. Kpyrosopor
BOABI B IpHpoje. 3arpsi3HEHUE MpUpPOAHBIX BoA. OxpaHa M OYHUCTKa

IIPUPOJIHBIX BOJ

2.6

Knaccudukanuss Heopranmueckux coeauHenuid. Oxcuapl. Knaccuduxarus
OKCHJIOB: coJjieoOpa3yomue (OCHOBHbIE, KHCIOTHbIE, aM(pOTEepHBIE) U
HeconeoOpasyronie. Homenknarypa okcuoB. DHU3MUECKHE U XMMHUYECKHE

CBOIMCTBA OKCHJIOB. HOJ'Iy‘-ICHI/Ie OKCHI0B

2.7

OcnoBanus. Knaccudukanuss ocHOBaHMN: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHuil. U3nUecKrue U XUMHYECKHUE CBOMCTBA

ocHoBaHu. [Toryuenne ocHOBaHMM

2.8

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucinor. ®dusnueckue u
XUMHYECKHe CBOMCTBa KHCIOT. Psan aktuBHOCcTH MetaiioB H.H. bekerosa.

[Tonydyenue kuciaor

29

Comu. Homenknarypa cosneil. Ou3nyeckue U XUMHUYECKHE CBOWCTBA COJICH.

[Tonydenue coneit




2.10

I'eneTnyeckas CBs3b MCXKAY KJIaCCaMH HCOPTraHNYCCKUX COG,Z[I/IHQHI/Iﬁ

2.11

XUMHUYECKUH  OKCIIEPUMEHT: KAayeCTBEHHOE  OIpENEeNICHUE  COJEpKaHHS
KHUCIIOpOJia B BO3JyXe, IMOJy4YeHHE, COOMpaHue, paclo3HAaBaHUE U H3y4YCHHE
CBOWCTB KHCJIOPOAA, HAOMIOACHNE B3aUMOJICHCTBHS BEIIECTB C KHCIOPOJIOM U
YCIIOBUSI BOBHUKHOBEHUS U MPEKpalleHus ropeHus (moxkapa), 03HaKOMJICHHUE C
o0pa3aMu OKCHJIOB M ONHCAaHHE WX CBOWCTB, IOJNIydYeHHE, COOHMpaHHE,
pacrno3HaBaHME€ U H3Yy4YeHHE CBOWCTB BOAOpOJa (TOpeHHue), B3aUMOJCHCTBUE
Bozopoaa ¢ okcugom meau(ll) (Bo3aMoKHO HCTONB30BaHUE BUACOMATEPUATIOB),
HaOmo/leHue 00pa3loB BELIECTB KOJIMYECTBOM | MoOJb, HCClIeIOBaHUE
0COOEHHOCTEH  pacTBOpEHHUS BEIIECTB C Pa3IMYHOH PaCTBOPHMOCTHIO,
MPUTOTOBIICHHE PACTBOPOB C OINpeNeIEHHON MaccOBOM N0Jiel pacTBOPEHHOTO
BEIIECTBAa, B3aUMOJAEWCTBHE BOJAbI C METaUlaMU (HATPUEM U KaJIbLUEM)
(BOBMOXKHO HCHOJB30BAaHUE BUJCOMATEPHANIOB), OIpEAEICHHE pPACTBOPOB
KHCIIOT M IIeN0Yed C TMOMOIIbI0 HHAMKATOPOB, HCCIEN0BaHUE 00pa3LoB
HEOPraHMYECKUX BEIIECTB pA3IUYHBIX KJIACcCOB, HAOIIOJCHHE HW3MEHEHHS
OKpacKd HHIMKAaTOPOB B pPacTBOpax KHUCIOT U WIETOYeH, H3yYeHHE
B3aumojeiicteus okcuga Menu(Il) ¢ pacTBopom cepHON KHUCIOTHI, KHUCIOT C
MeTaJulaMH, peakuii HeWTpaau3alyy, MoJydeHre HePacCTBOPHUMBIX OCHOBaHUH,
BBITECHEHHE OJIHOTO MeTajjla JApYyrUM U3 pacTBOpa COJIM, pELIeHHe
OKCIIEPUMEHTAIBHBIX 3a7ad Mo Teme «BakHeHIme KIIacChl HEOPraHWYeCKUX

COeTUHEHNI

IIepnonnueckuii 3akoH u [lepruonnueckas cucreMa XUMUYECKHX 2JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMHUYeCKast CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC pCaKIINU

3.1

[lepBble TOMBITKKA KIACCH(PHUKAIMKU XUMHUYECKUX dJeMeHTOB. [lonstue o
TPYIaxX CXOJHBIX AJIEMEHTOB (IIETOYHBIC W IIEIIOYHO3EMETbHBIC METAJLIbI,
TaJIOTeHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yroT aMdoTepHbIe

OKCUIBI U TUAPOKCHIBL
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Ilepuoanueckuii 3akoH. Ilepuoanyeckas cucrema XuMuueckux anemenTos J1.M.
Meneneesa. Koporkonepunoanas u JUIMHHOTIEpHOHAS (hopMbI
Ilepuoauueckoit cucrembl xumuueckux odnemMeHtoB .M. Menneneesa.
Ilepuonbr u rpynnel. PU3MYECKUH CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB

nepruoaa U rpyIibl 3JICMCHTA

3.3

Crpoenne aromoB. CoctaB atroMHBbIX szaep. M3oronsl. Onexkrponsl. CtpoeHue

ANIEKTPOHHBIX  000JI0YeK aroMOB TMepBbIX 20 XHUMHUYECKHUX DIEMEHTOB




Ilepnonnueckoi cucrems! .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA M0 ero noJioxenuto B [lepuoanueckoit cucreme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHUsl pajuyca aTOMOB XUMHYECKHX JJIEMEHTOB,
METAJIMYECKUX U HEMETAJNIMYECKHMX CBOWCTB IO TpyIIaM U IepHojJaM.
3nauenue [lepuoamueckoro 3akona u Ilepuoanueckoid CUCTEMbl XMMHUYECKUX
AJIEMEHTOB ISl pa3BUTUSA HAyku W npakTuku. J[.M. MenneneeB — y4€Hbld U

rpakJIaHuH

3.5

Xumuueckass cBsi3b. KoBaneHTHass (modsipHas M HEMOJSIpHAsi)  CBS3b.

DIIEKTPOOTPULIATENLHOCTh XUMHUECKUX JIeMEHTOB. lOHHAs CBS3b

3.6

Crenenpb okucicHusI. OKUCIUTEILHOBOCCTAHOBUTEILHEIC pCaKkuunu. HpOIIGCCI)I

OKHCJICHHUS U BOCCTaHOBJICHH. OKHUCIUTEIIH U BOCCTAHOBUTCIIN

3.7

XUMHUYECKUH OKCIIEPUMEHT: W3y4eHHE OOpa3lloB BEIIECTB METALNIOB U
HEMETAJIOB, B3aWMOJEHCTBHE THMAPOKCHJA LIMHKA C pacTBOpaMHM KHCIOT U
LIEJI0YEH, NTPOBEAECHUE OIBITOB, WIUTHOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX PEAKIUI (TOPEHHE, PEAKIIUH PA3JI0KEHHSI, COSUHEHUS)

9 KUIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

BemiecTBo 1 XuMH4eckas pcaKknus. HOBTOpeHI/Ie

1.1

IIepnonnueckuii 3akoH. Ileprnoauyeckas cuctema XuMU4ecKux anemeHToB J[.1.
MenneneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKHX JJIEMEHTOB IEPBBIX TPEX TEPUONOB, Kajus, KalblUs M HX
COCIMHEHUN B COOTBETCTBUHM C IIOJIOKEHHEM 3JIEMEHTOB B llepnoanueckoin

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CTpoeHue BelIEeCTBA: BHJBl XUMHUYECKOW CBA3U. THUIBI KPUCTANTMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU
U BUJA XUMUYecKor cBsi3u. Kiaccudukanus 1 HOMEHKIaTypa HEOPTaHHUECKUX
BEILECTB (MEXAyHAPOAHAs U TpUBHUAIbHAs1). XUMHUYECKHE CBOMCTBA BEIECTB,
OTHOCAIIUXCSA K pa3IMYHbIM  KJaccaM HEOPraHMYECKHUX  COCIMHEHHH,

TCHCTUYCCKAs CBsA3b HCOPraHMYCCKHUX BEIICCTB

1.3

Knaccugukaius XuMHUeCKUX peakiyii o pa3IMuHbIM IpU3HAKaM (110 YUCITY U
COCTaBy Y4YacTBYIOIIMX B pPEaKIMM BEIIECTB, MO TEIUIOBOMY 3¢¢eKTy, Mo

W3MEHEHHIO CTEIICHEH OKMCICHHUS XHUMHYECKUX QJICMCHTOB, II0 O6paTI/IMOCTI/I,




18(0) Y4acCTuro KaTaJmsaTopa) . OK30- u OHAOTCPMHUYCCKUC pcakuuu,

TCPMOXUMHUYCCKUC YPABHCHUAA. IlonsTue o CKOPOCTH XHUMHYSCKOMN pcaKkurun

1.4

[Tonste 00 0OpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKHX peakuusx. [lonstue o
TOMOTEHHBIX U T€TePOreHHbIX peakiusaX. [loHaTue 0 XMMHU4YeCKOM paBHOBECHH.
@dakTopbl, BIUAIONIME HA CKOPOCTh XUMHUYECKOW pEaKIUU U TOJO0KCHHE

XUMHUYCCKOT'O PaBHOBECHUA

1.5

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIILHEIC pCaKluu, SHCKTpOHHBIﬁ banaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIILHOM p€aKkuu. CocraBnenne ypaBHeHI/Iﬁ
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKLII/Iﬁ C HCIIOJIB30BaHHMECM MCTOJAa

AJIEKTPOHHOTO OayaHca

1.6

Teopust ANEKTPOIUTUYECKON NUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHI.
KaTtnoHnsl, aHMOHBI. MeXaHU3M UCCOLMALMN BEIIECTB C Pa3IMYHbIMU BUIAAMU
XUMU4Yeckor cBs3u. CteneHp aucconuanuu. CHUIbHBIC U CITA0bIe AIEKTPOIUTHI.
Peakiun MoHHOro oOMeHa. YcCIOBUS NPOTEKaHUs pEeakUUid MOHHOro oOMeHa,
IIOJIHBIE W COKpALIEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH M coJiell B CBeTe MpPEJICTaBICHUN 00 3IEKTPOIUTUYECKON

nucconumanuu. KauectBeHHbIe peakiny Ha HOHBL. [IoHATHE O THApOIN3E coslen

1.7

XVWMHYECKUN DKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISAMH KPUCTAJUIMYECKHX
PELIETOK HEOPraHMYECKUX BELIECTB — METAJIOB U HeMeTalsioB (rpadgura u
ajMasa), CIIOKHBIX BELIECTB (XJIOpHUJA HATPHS); HUCCIEOBAaHUE 3aBUCHUMOCTH
CKOPOCTM XHMHYECKOH peakiuu OT BO3JACHCTBUS pPA3IUYHBIX (AKTOPOB;
HCCJIEJOBAaHUE  DJIEKTPONPOBOJHOCTH  pPacTBOPOB  BEIIECTB,  Ipoliecca
JUCCOIMALMU  KUCIIOT, Mienoyel u coneil  (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpPHANIOB); TPOBEACHHE ONBITOB, WUIIOCTPUPYIOMIUX MPHU3HAKU
NPOTEKaHUs peakluii HOHHOro oOMeHa (0Opa3oBaHuE OCaJKa, BbIIEIEHUE rasa,
o0pa3oBaHHe BOJIbl); OMNBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX pEAaKLMH (FOPEHHE, PEAKLUHU DPA3JI0KEHUS, COCIUHEHU);
pacrno3HaBaHHe HEOPTraHMYECKHUX BEIIECTB C IOMOIIIbI0 KAYECTBEHHBIX PeaKIuil

Ha MOHBI; PCIICHUE SOKCIICPUMCEHTAJIBHBIX 3a1a4

Hewmeramns! 1 ux COCAUMHCHUA

2.1

OO6mass xapakTepucTuka TramoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHnus. CTpoeHne u (pu3nveckre cBOWCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKUE CBOWCTBA Ha TMpPUMEpPE XJopa
(B3auMoOJelCTBHE C METajUIlaMH, HEMETaJUlaMH, IIeiaoYyaMu). XJIOPOBOIOPO/I.

CousiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJyUYEeHHUE, MpUMeHeHue. JleiicTBue




XJIOpa U XJOPOBOJIOPOJA HAa OPraHU3M YeJOBeKa. BaxkHelme XJIopuabl U UX

HAaXO0JICHUE B IIPUPOJIC
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OO6mas xapaktepuctuka 31aeMeHTOB VIA-rpymnmbel. OcoOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CtpoeHue u Gpu3nyeckue CBONCTBA
MPOCTBIX BEHIECTB — KHUCJIOPOAa M Cepbl. AJUIOTPOIHBIE MOAU(PUKAIUU
KHCTIOpoJia U cepbl. XUMHUYEcKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
duznyuecKue W XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTaBUTEIN
KHUCIIOTHBIX OKcuAOB. CepHasi KUCIIOTa, PU3NUECKHE U XMMHUYECKHE CBOICTBa
(oOmume Kak mpeACTaBUTENS Kjacca KHCIOT U CHeluuYeckue). XuMUIeCKHe
peaxiuu, JeKalue B OCHOBE MPOMBILIUIEHHOTO CIOCo0a MOIYYeHHs] CepHOMN
kucioThl. [Ipumenenue. Conu cepHOl KHCIIOTHI, KaYECTBEHHAsl peakuus Ha
cynbar-uoH. Haxoxnenue cepel U €€ COeAMHEHUU B IpUpoje. XUMHUECKOEe
3arpsi3HEHUE OKPYKAIOUIEH CPellbl COCTUHEHUSIMH Cepbl (KUCIOTHBIE JTOXKIH,

3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAILEHUS

23

OO6mass xapakTepuctuka 531eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTePHbIE CTENIEHN OKUCIIEHUs. A30T, pacCpOCTpaHEHUE B MIPUPO/IE,
dbuznueckue U XuMHYecKue cBoiictBa. KpyroBopot azora B mpupojae. AMMHAK,
ero (gu3nueckue W XMMHUUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Coyn
aMMOHHMSI, UX (U3MYeCKHe W XUMHUYECKHEe CBOICTBa, MpPHUMEHEHHUE.
KauecTtBenHast peakisi Ha MOHbI aMMOHUS. A30THasi KUCJIOTa, €€ MOJIydeHHE,
dbusznyeckue W XUMHUYECKHe CBOMCTBa (00IIME Kak MpeacTaBUTENs Kiacca
KUCTOT U crnenuduyeckue). Mcnonp3oBaHue HUTPATOB M cojied aMMOHHS B
KauecTBE MMHEPAIbHBIX yn00peHuil. XUMHUYECKOe 3arpsi3HEHUE OKpYyKarolen
Cpenbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOK/IH, 3arPSI3HEHNE BO3/1yXa, TOYBBI

1 BOJIOEMOB)
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®ocdop, amtorponHsle Moaupukanuu gocdopa, pusnueckre U XUMHUUYECKHE
cBorictBa. Oxcupg dochopa(V) u  dochopuas kucnora, Qusnyueckue wu
XMMUYECKHE CBOWCTBa, mNoiydeHue. Vcmonb3oBanue ¢ocdaroB B KauecTBe

MUHEpaJIbHBIX Y100peHHi

2.5

OO6mas xapakrepuctuka 3MeMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEepHBIE CTEMEHW OKHUCICHUS.  YTIEpOJd, aJUIOTPOITHBIC
MoauduKanyu, pacrnpocTpaHeHHe B Tpupone, (Gpu3M4eckrue U XUMUYECKUE
cBoricTBa. Ancop6rusa. Kpyrosopor yriaepona B mpupozae. OKCHABI yriaepona,
X (U3WYecCKHe UM XMMUYECKUE CBOWCTBA, JCWCTBHUE HA KUBBIC OPTaHU3MBL,

MOJIY4CHHUEC U NPUMCHCHUC. OKOJIOTUUECKHE HpOGHeMBI, CBA3aHHBIC C OKCHUIOM




yraepona(lV); rumoresa rno0anbHOTO TOTEIUICHHS KJIMMAaTa, MapHUKOBBIN
apdexT. YrompHas Kuciora M €€ CoNM, MX (QUIUYECKUE H XHUMHUYCCKHE
CBOICTBa, MOJy4YeHHE M TNpuMeHeHue. KadecTBeHHass peakuuss Ha KapOoOHaT-
noHbl. lcnonb3oBanne kapOOHATOB B OBITY, MEAMIIMHE, MTPOMBIIUICHHOCTH U

CEJILCKOM XO035ICTBE

2.6

[lepBoHauanpHBIC MOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COCTMHEHHSIX
yriepona (MeTaH, 3TaH, ATWIEH, AleTWJICH, 3TaHOJ, TJIMIEPHH, YKCYCHas
kuciota). X cocraB W xumuueckoe crpoenue. llonstue o Ouonormuecku
BOXHBIX BEIECTBAaX: >Hpax, OENKax, yIJIeBoJaX — M HUX POJU B JKU3HH
yeroBeka. MarepuaabHOe €IUHCTBO OPTaHUYECKMX W HEOPraHHYeCKUX

COEIMHEHNN

2.7

Kpemuuii, ero ¢usuyeckue © XHUMHUYECKHE CBONCTBA, I[IOJIyYeHUE H
npumenenue. CoenuHeHus: KpemMHus B mpupoge. OOmme mpencraBieHus 00
okcune kpemuusA(IV) u kpemuueBoii kucinore. CUIMKATHI, UX UCIIOJIb30BAHKE B
ObITY, MEIUIINHE, MPOMBIIIEHHOCTU. BaxkHelme crpouTeabHble MaTEepPHAIIb:
KepaMHKa, CTEKJIO, I[EMEHT, OeToH, xene300eToH. [Ipobiembr Oe3omacHoOro

HCII0JIb30BAHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCIIHGBHOﬁ KHU3HHU

2.8

XUMHUUECKUH SKCHEPUMEHT: H3y4eHHe OO0pa3lloB HEOPraHMYECKUX BEIIECTB,
CBOICTB COJISIHOM KHCJIOTBI; NPOBEACHUE KAYECTBEHHBIX pEaKLUUN Ha XJIOPHI-
MOHbl W HaONIOIEHWE TPU3HAKOB MX IMPOTEKaHHUS; OIBITHI, OTpaXKaroIllue
¢u3nyeckre U XMMUYECKHE CBOWCTBA raJIOT€HOB M MX COEMHEHUN (BO3MOXKHO
HCIIOJIb30BaHUE BUJEOMATEPHANIOB); O3HAKOMJIEHHME C OOpa3lamMu XJOPHAOB
(raloreHu1I0B); O3HAKOMJIEHME C oOpa3uamu cepbl M €€ COeAMHEHUS MU
(BO3MOXHO  HCIIOJIb30BaHHWE BHUJEOMATEPHUANIOB); HAONIOJCHHE IMpoIecca
oOyTrJIMBaHUS caxapa IMoj JeHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI;
U3Y4YE€HHE XMMHYECKHUX CBOMCTB pa30aBlI€HHOW CEpPHON KHUCIIOTHI, MPOBEACHUE
KayeCTBEHHON peakuuu Ha CyiabpaT-uoH U HaONIoleHHe IMpHu3Haka eé
MIPOTEKaHHUs; O3HAKOMJIEHUE ¢ (U3NYECKUMH CBOICTBaMH a3oTa, (hocdopa u ux
COEMHEHUN (BO3MOXKHO HCIOJB30BAHHWE BHUAEOMATEPHUAJIOB), OOpaszlaMu
a30THBIX U (hocHOpHBIX yI0OpeHHii; MmoTydeHne, CoOOnpaHue, paclio3HaBaHUE 1
U3yueHHE CBOMCTB aMMHaKa; IPOBEJCHHE KAaYeCTBEHHBIX pPEAaKIMA Ha HOH
aMmMoHMsT U (docdhaT-MOH U H3yYEHHE TMPU3HAKOB UX IPOTEKAHMUS,
B3aMMO/ICHICTBHE KOHIIEHTPHUPOBAHHOM a30THOW KHUCJIOTHI C MEIbIO (BO3MOXKHO
UCIOJIb30BaHUE BUAEOMATEPUANIOB); HM3YyYCHHE MOJENEH KPUCTAUNINYECKUX
peméTok anMasa, rpaduta, QyiepeHa; O3HAKOMJIGHHE C  IPOLIECCOM

a7IcopOIMK PACTBOPEHHBIX BEIECTB AKTHBUPOBAHHBIM YITIEM M YCTPOHCTBOM




NPOTHBOTa3a; TOJIy4YeHUE, COOMpaHWe, paclO3HABAaHHE M HM3y4YCHHE CBOWCTB
VIJIGKHCIIOTO Ta3a; IPOBEJICHHE KadeCTBEHHBIX peakIuii Ha KapOoHAT- U
CHJIMKAT-MOHBl M H3YYCHHUC IMPHU3HAKOB HX MPOTCKAHHUS; O3HAKOMIICHHE C
NPOAYKIMEH CHIIMKATHOW MPOMBINUICHHOCTH; PEIICHHE YKCIEPUMEHTATBHBIX

3aJ1a4 1o TeMe «BakHelIe HeEMETAJUIBI Y UX COETMHEHUS)

Mertannsl 4 ux COCAUMHCHUA

3.1

OO0mmas xapakTepUCTUKa XUMUYIECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBAHUH X
nojoxxkenus B llepuoamdeckoid cuctemMe XuMHUeCKUX dieMeHtoB JI.M.
MenpeneeBa u ctpoenust aroMoB. CTpoeHune MeTauioB. MeTtamiueckas CBS3b U
METAJJIMYECKass KpHUCTAJUIMYECKass PpemI€TKa. DJICKTPOXUMHYECKUM  psf

HaIpSHKEHUN METAJIIIOB
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dusnveckre ¥ XUMUYSCKUE CBOMCTBA MeTauIoB. OO0IIHe CIIOCOOBI MOTYICHHUS
MeTauioB. [ToHATHE O KOPPO3HH METANIOB, OCHOBHBIC CIIOCOOBI 3aIIMTHI UX OT
Koppo3uu. CrutaBsl (CTalib, 9yT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMCHCHHE B

OBITY ¥ IPOMBIILIJIEHHOCTH
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[[lenouynsle MeTayuibl: nonoxeHue B llepmonnueckoil cuctemMe XMMHUECKHUX
anemenToB JI.M. MeHeneeBa; CTpOCHHUE UX aTOMOB; HAaXOXJIEHHE B IPUPOJE.
dusnyeckre 1 XUMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKcuasl U
TMIPOKCUABI HAaTpus W Kanus. lIpuMeHeHue IIEeIoYHBIX METAUIOB M HX

COEIUHEHNN

3.4

[[lenoyHo3eMeNbHBIE  METaJbl MarHuid W KaJbI[MA: TIOJO0KEHHE B
ITepuoauueckoit cucreme xumuueckux dineMeHToB /.M. Menzaeneesa; ctpoenue
WX aTOMOB; HaxoXXJeHWe B npupoje. PU3MYeCKue M XMMHYECKHE CBOMCTBA
MarHusi ¥ Kanelus. BakHeimme coequHeHUS Kanblusg (OKCUMA, TUAPOKCHUI,

coin). XKécTkocTh BOABI M CIIOCOOBI €€ yCTpaHEHUS

3.5

AmomuHuii: nonoxenue B Ilepuoanueckoil cucreMe XMMHUUYECKUX 3JIEMEHTOB
J.N. MenaeneeBa; CTpO€HHE aTOMa; HAXOXIEHUWE B mpupoje. dusnyeckue u
XUMHUYECKHE CBOWCTBA aTIOMUHUS. AMGDOTEpHBIE CBOICTBA OKCHIA U TUPOKCHIA

AJIFOMUHUA

3.6

Keneso: nmonoxenue B [lepuoguueckoit cucreme xumuueckux snemenTos /.M.
MenneneeBa; CTpOEHUME aTOMa; HaXOXKJIECHHE B mnpuponue. DPu3HYECKHE U
XUMHUUYECKHe CBOMCTBa »kene3a. Okcuibl, Tuapokcuasl u comu xeneza(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOTYICHHE

3.7

XUMHYECKUH 3KCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3llaMi METaJIJIOB U CIUIABOB,

UX (U3NYECKUMHU CBONCTBAMH; H3YYEHHE pe3yJIbTaTOB KOPPO3UU METAIJIOB




(BO3MOXKHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0ocoOeHHOCTEH
B3aMMOJICHCTBUSL OKCHJAa KalblUsi W HATpusi C BOAOW (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); HCCIEAOBAHUE CBOMCTB JKECTKOW BOJIBI;
mpolecca TOpeHUs Kejle3a B KUCIOpoAe (BO3MOXHO —HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTCKAHUSI KAYeCTBEHHBIX PEaKIMii Ha MOHBI
(MarHmsi, KanbIus, amroMuHus, nuHKa, sxkeneza(ll) m xenmesa(Ill), memu(Il);
HaOII0/ICHUE U OMKCAHUE MPOIECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATPHS,
Kamusi W Kanblus ~ (BO3MOXKHO — KCIIOJNB30BAaHUE  BHIEOMATEpPUATIOB);
uccieoBanre aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS U THIPOKCHIA
[IMHKA; PellIeHUe YKCIIePUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxHeiine MeTamisl 1

UX COCIUHCHUA»

XHUMHS B OKPYIKAOIIasl cpenia

4.1

HoBble maTepualibl U TEXHOJIOTHH. BelecrBa U MaTepuallbl B IIOBCEIHEBHOU
JKU3HU 4YelIoBeKa. XUMUs U 310pOBbe. be3onacHoe UCIOab30BaHUE BELIECTB U
XUMHUUYECKMX peakuuil B ObITy. IlepBas momolp Mpu XUMHUYECKHX 0KOTrax M

OTPABJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TIpPaMOTHOCTH.  XUMHUYECKOE  3arpsi3HEHHE
okpyxaromiei cpenst [1JIK. Ponb xumun B pemieHnn 3K0IOTHYECKUX MPOOIIeM.
[TpuposHble HMCTOYHUKU YIJIEBOAOPOJOB (yroiyib, MPUPOIHBIA Ta3, HEQPTH),

MIPOJIYKTHI UX TIEPEPaOOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH
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XVUMUYECKUH 3KCIIEPUMEHT: U3ydeHHE 00pa3lioB MaTepUasoB (CTEKIIO, CIIaBbl

METaJIJIOB, IOJTUMEPHbIE MaTepUAJIbI)




INPOBEPSEMBIE HA OI'D 110 XUMHWHU TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHON
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHHUA

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
NMPOrpaMMbl OCHOBHOI'0 00111ero o0pa3zoBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 I03HABAaeMOCTH SBJICHUH Opupoabl, ITOHUMAHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMHYCCKOI HAayKH KakK obnactu COBPCMCHHOTI'O
C€CTCCTBO3HAaHHNA, KOMIIOHCHTA 06H.[eﬁ KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH 4YCJIOBCKAa B YCIOBUAX COBPCMCHHOI'O O6III€CTBa;

INOHUMAHHEC MCCTa XUMUU CPCIU NPYTIUX CCTCCTBCHHBIX HAayK

1.2

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPHUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUA BCIICCTB U HU3YUYCHUA
XUMHNYCCKHX pCaKHHﬁ; YMCEHUC HCIIOJB30BAaTH MOACIN I

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cdepax mpodeccCHOHATBHON EATEIbHOCTH, CBA3aHHBIX ¢ XUMUEH U
COBPEMCHHBIMM TCXHOJOTUAMH, OCHOBAHHBIMHU Ha JOCTHUIKCHHUAX
XMMUYECKOH HayKH, YTO MO3BOJHUT OOYYalOIIUMCS paccMaTpUBaTh
XUMHUIO KaK cepy cBoelt Oyayiiei npodecCuoHanbHON 1eATeIbHOCTH
U clieslaTh OCO3HAHHBIA BBIOOP XMMMHU Kak MPOQMIBHOTO IMpeaMeTa

IIPH TIEPEeX0/ie Ha YPOBEHb CPETHET0 00I1Iero 00pa3oBaHus

Bnanenue cucreMoldl XHUMHYECKMX 3HAHUM H YMCHHUEC TPUMCHATDH

CUCTEMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKJIKOYACT:

2.1

BaXXHCHIIIEG XUMHYECKHE IIOHATHUS. XUMHYCCKHH DJIICMCHT, aToM,
MOJIEKYJIa, BEIMIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJTHOPOIHAS
HEOJHOPOJHASI CMECh, OTHOCHUTEIIbHbIE aTOMHAasi M MOJEKYJIsSpHas
Macchl, KOJIMYECTBO BEIIECTBAa, MOJb, MOJIIPHAs Macca, MOJSPHBII
00BEM, OKCHJ, KUCIOTa, OCHOBAaHWE, CONb (CpPEemHsIs), XUMHUYECKas
peakius, peakIuu COCIUHCHHUS, PEaKIUH Pa3JIOKCHHS, PpPEeaKIuu
3aMelIeHMs], peakiuu oOMeHa, TeraoBod 3(D(eKT peakiuu, 3K30- U
SHJOTEPMUUYECKHE PEAKIMH, PACTBOP, MACCOBas OIS XUMHYECKOTO
AJIeMEeHTa B COeAMHEHUH, MACCOBAsl IOJISl M IPOLIEHTHASI KOHLEHTPALIUs

BCIIICCTBA B paCTBOPC, AAPO aTOMA, BHGKTpOHHBIﬁ clioit aToMa, aTOMHas




opbuTanb, paguyc aroma, BaJEHTHOCTb, CTENEHb OKHUCJICHMS,
XUMHYECKasl CBsI3b, JEKTPOOTPULIATENILHOCTD, MOJISPHAst U HEMOJsIpHas
KOBaJ€HTHAas CBS3b, MOHHAs CBSI3b, METAJIMYECKas  CBS3b,
KpUCTAJZIMYECKasi pemérka (aToOMHAas, HWOHHAs, MeTaJlJIn4yecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHUOH, JIEKTPOJUT U HEDJIEKTPOJIUT,
AIIEKTPOJIMTUYECKAs] JIUCCOLMALIMS, pPEaKIUd HOHHOTO OOMeHa,
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  OKUCIHUTEIb U
BOCCTAHOBUTENIb, OKHCJICHHME W BOCCTAHOBJICHHE, JJIEKTPOJIU3,
XMMHUYECKOE paBHOBecHE, OOpaTUMble W HEOOpaTUMbIE pPEaKIIUH,
CKOPOCTh XMMHUYECKON peakiuu, karamuzatop, IIJK, kopposus

METAJIJIOB, CILIABBI

22

OCHOBOIIOJIATalOlMe 3aKOHbl XUMHUHU: 3aKOH COXPaHEHMsI Macchl,
nepuoguueckuii  3akoH J[.JM. MenngeneeBa, 3aKOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABOraapo

23

TCOpHUHn XHUMHH: ATOMHO-MOJICKYJISIpHAsA TCOpUs, TCOpHUAa

BHGKTPOHHTHHGCKOﬁ Jucconuranumn

Biianenne ocHOBaMH XUMHYECKOW IPAMOTHOCTH, BKITFOUAFOILICH:

3.1

yYMEHHUE MPaBUIIbHO MCIIOJB30BaTh U3YUYE€HHbIE BEIIECTBA U MaTepHalIbl
(B TOM uyHcle MHHEpalbHbIE YIOOpEHUs, MEeTaUlbl M CIUIaBBI,
MPOAYKTHl TepepadOTKA MPHUPOJHBIX HCTOYHHKOB YTIIEBOJIOPOIOB
(yras,, mpupoAHOro rasza, HeTH) B OBITY, CEIBCKOM XO3SICTBE, Ha
MPOM3BOJICTBE M TOHWMaHHWE 3HAYCHHUsS >KUPOB, OEIKOB, YIIIEBOJIOB
JUIS OpraHU3Ma 4YelloBeKa; yMEeHUe MPOTrHO3UPOBAThH BIUSHHUE BEIECTB

U XUMHUUYCCKHX IIPOHCCCOB Ha OpPraHMU3M 4YCJIOBCKAa M OKPYKAIOUIYHO

IPUPOIHYIO CPENY

32

YMCHHUC HUHTCTPUPOBATHL XUMHYCCKUC 3HAHHA CO 3HAHUAMHU IOPYTUX

y‘-IC6HLIX npeaAMETOB

3.3

HaJIMYue ONbITa pabOThl C Pa3IUYHBIMU MCTOYHHKAMH HH(OpMaIun
M0 XUMHUH (Hay4yHass M Hay4dyHO-TIOMYJSpHAas JUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATh I/IH(I)OpMaI_[I/IIO O BCIICCTBAX, HX
MMpEeBpalICHUAX n MMPAKTUICCKOM MMPUMCHCHUUN )51 YMCHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6HO-1'IO3HaBaTCJIBHBIX 3aaad

BJIaIIeHI/Ie OCHOBaMH MOHSTHMHOTO afrapara ¥ CHMBOJHUYCCKOIO

A3bIKa XUMHH OJI1 COCTAaBJICHHUA q)OpMYJ'I HCOPraHMYCCKUX BCHICCTB,




YPaBHCHMM  XMMHYECKUX  pEaKkLHUHW;  OCHOBaMU  XHMMHYECKOU

HoMmeHknatypsl (IUPAC u TpuBnanbHOI)

VYMmenne OOBSICHATH CBSI3h MOJIOKEHHS DJIEMEHTA B HCpHO,Z[H‘ICCKOﬁ

CUCTEME C YHCIOBBIMH XapaKTCPUCTHKAMH CTPOCHHSA aTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB M 3apsll sjpa, oOlee 4Yucio
AIIEKTPOHOB), PACHpPEICICHUEM 3JEKTPOHOB [0 HSHEPreTUUYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX MEPUOJIOB, KATHS U KAIIBIHS
IIpencraBienue O  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHYECKHX 3JIEMEHTOB (paguyc aroma, 3JIeKTPOOTPULIATEIbHOCTH),

6 IOPOCTBIX W CIOXKHBIX BEIIECTB OT TIOJOXEHHUS JJIEMEHTOB B
[lepuoanueckoit cucteme (B Majblx MEpHOJaX M TJIABHBIX
MOJTPYIIax) U AJIEKTPOHHOTO CTPOSHUS aToMa

7 YMeHue KinaccupuIpoBaTh:

7.1 XUMHYECKHE JIEMEHTHI

7.2 HEOpPraHMYECKHE BEIIEeCTBa

7.3 XUMHUYECKUE PEaKIuu

8 YMeHue onpeaensTh:

o1 BAJICHTHOCTh U CTENEHb OKUCIIEHUS XMMUYECKHX 3JIEMEHTOB, 3apsi

' HOHA

- BUJ XUMHMYECKOH CBSI3M M TUIl KPUCTAIMYECKOM CTPYKTYpHl B

. COE/IMHEHUSIX

8.3 XapakTep cpelibl B BOJHBIX pacTBOPaxX BEIIECTB (KHCIOT, OCHOBAHUIN)

8.4 OKUCTTUTEh U BOCCTAHOBUTEIh

9 YMeHne xapakTepu30BaTh PU3MUECKUE U XUMUIECKUE CBOWCTBA:
MPOCTHIX BEMIECTB (KHCJIOPOJ, O30H, BOJOPO, rpadur, ammas,

9.1 KpeMHHi, a3oT, (ocdop, cepa, Xiop, HATpUH, KaJIWiA, MarHuu,
KaJIbIIMH, aJTFOMUHHM, KEJIe30)
CIIOKHBIX BEHIECTB, B TOM YHCIE WX BOJHBIX pPacTBOPOB (Boja,
aMMMaK, XJIOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHABI U THAPOKCHUIBI

95 metaiioB [-IIA rpynn, amomunus, meau (II), uunka, xenesa (II u

. III), oxcuas! yraepona (I u IV), xpemuus (IV), azota u dpochopa (111
u V), cepet (IV u VI), cepnucras, cepHas, a30THUCTasi, a30THasd,
dbocdopHas, yronpHas, KpeMHUEBAsI KUCIOTA M UX COJIH)

9.3 MPOTHO3UPOBAaTh M XapaKTepU30BaThb  CBOMCTBA  BEIIECTB B




3aBUCHUMOCTHU OT UX COCTaBa U CTPOCHHA, IIPUMCHCHHUC BCIUICCTB B
3aBUCHUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTDb MMPOTCKAHUA XUMHNYCCKUX

HpeBpaH_leHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHe COCTaBIATh MOJIEKYJISIPHBIE U MOHHBIE YPAaBHEHHUs PEAKLUH, B

10
TOM YHCJIE:
10.1 peakiuii HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUi
103 WUTIOCTPUPYIOLIUX ~ XMMHUYECKHE CBOMCTBA M3YYEHHBIX KIIACCOB
' (rpynn) HeOpraHMYECKHUX BEILECTB
10.4 MOJITBEP K IAOLIUX T€HETUYECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHue BBIYUCIATH (MIPOBOJUTH PACUEThI):
L1 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYI0O ¥ MOJISIPHYIO MAacChl BEIIECTB,
. MacCCOBYIO JOJI0 XMMHYECKOTO 3JIEMEHTa B COSTMHEHUN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
11.3 KOJIMUYECTBO BEILECTBA U €r0 Maccy, 00bEM ra3on
14 [0 YpaBHCHHSIM XHMHYCCKUX pEaKIUd W HaXOJUTh KOJIUIECCTBO
' BEIIECTBA, 00BEM U MACCy PEAareHTOB UK MPOIYKTOB PEAKIIUU
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TMo3HaHus (HabmoaeHwue,
1 U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MTPH U3YUYEHUU BEIIECTB U
' XUMUYECKUX SIBJICHUH; yMeHue chopMyaupoBarh MpobieMy U
MPEIOKUTH MYTH €€ pereHUs
179 O6e3omacHO pabOThl ¢ XUMHUYECKUMHU BEIIECTBAMHU, XHWMHUYECKOU
' MOCY/I0H ¥ Ta0OpaTOPHBIM 00OPYIOBaHUEM
npaBUJIaMy 0€30MacHOTO OOpaIeHus C BEIIECTBAMHU, UCIIOIb3YEMbIMH
B MOBCEHEBHOM JKU3HH, TPAaBUIAMH MTOBEICHHUS B LENSIX cOepeKeHuUs
13 3JI0pOBbSl U OKPYXKAIOIIEW NPUPOJHON Cpellbl; MOHMMAHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI HAa J>KHUBBIE OPTraHU3MBI OMPEICIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIEHUS M TPEAOTBPAIICHUS HX BPETHOTO
BO3JEICTBUS
3 Hannume mpakTHYeCKWX HABBIKOB TJIAHUPOBAHHUS M OCYIIECTBICHUS
CIIETYIONINX XUMHUYECKUX IKCIIEPUMEHTOB:
31 M3YYEHUE U ONHCaHNEe (PU3NYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE

C (I)I/I?;I/I‘ICCKI/IMI/I n XHUMHWYCCKUMH SIBJICHUSIMH, OIIBITHI,




WJUTFOCTPUPYIOLIME IIPU3HAKY [TPOTEKAHUA XUMUYECKUX PEaKLUi

13.2

U3y4eHHe CII0COO0B pa3aeineHus cMecel

13.3

NOJIy4YEHHE KHCIOpOJAa M M3Y4EHUE €ro CBOWCTB; IIOJY4YECHUE
BOJIOPOJIa U U3Y4YEHUE €TI0 CBOWCTB; MOIY4YEHUE YIVIEKHUCIIOrO ras3a u

HU3YUCHHUC €TO CBOI>'ICTB; IMOJIYUYCHHUEC aMMHaAKa U U3YUYCHUC CT'0 CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPENCIIEHHOM MacCOBOM  JOJIEHN

PacTBOPEHHOTO BELIECTBA

13.5

[IpUMEHEHHE WHAUKATOPOB (;makmyca, METHUJIOpaHkKa u
denondranenna) A ONpeneNeHUs XapakKTepa Cpellbl B pacTBOpax

KHCJIOT 1 IJ.[CJ'IO‘ICIZ

13.6

UCCJIC/IOBAHUE U ONUCAaHUE CBOWCTB HEOPTraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB; U3yUYeHUE B3aUMOICUCTBUS KUCIIOT C METalJlaMH,
OKCHUJIaMH  METaJUIOB,  PAaCTBOPUMBIMH ¥ HEPaCTBOPUMBIMU
OCHOBaHUSIMHU, COJIIMU; TOJYYEHHE HEPACTBOPUMBIX OCHOBAHHMIA,
BBITECHEHHE OJHOrO0 MeTajjla JPYTMM W3  pPacTBOpa  COJIH;
uccienoBaHre aM(OTEPHBIX CBONCTB TUAPOKCUIOB aJlOMUHUS U

[MUHKAa

13.7

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HCOPraHN4YCCKUX COGHHHCHHﬁ)); ((BJICKTPOJII/ITI/I‘-IGCKaSI
JUCCOLIN AL, «Baxkgennmme HEMETaIIbl H HX COCIUHCHU A,

«Baxxgelnme MeTaIbl U UX COEIUHEHUS))

13.8

XUMHYECKHE  OKCIEPUMEHTBI,  WJUIIOCTPUPYIOIIME  TPU3HAKU
NPOTEKaHUs peaklii MOHHOro oOMEeHa; KaueCTBEHHbIC PEaKLUU Ha
NPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HMOHBI XJIOPUA-, OpPOMHUI-,
uomua-, cymbdar-, ¢ocdar-, KapOboHAT-, CHIUKAT-AaHUOHBI,
THJIPOKCU-WOHBI, KATHOHBI AMMOHHS, MarHusi, KaJIbIUs, aTFOMUAHHUS,

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

14

VYwmenue:

14.1

NpeACTaBIIAATE  PE3YyJIbTATBl  SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCiIbCTB, Fpa(l)I/IKOB n Ta6J'II/II_I U BBIBJITH SMIIMPHYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATh CBS3U MEX/Y pealbHO HAOII01aeMBIMI XUMHUYECKUMHU
ABJICHUSIMU U IIPOLIECCAMHU, TPOUCXOAAIIMMHI B MAKpO- U MUKPOMHUDE,

OOBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




HEPEYEHDB JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3J1eMeHT COAePKAHMS

1

HepBOHa‘IaJ'IBHBIC XHUMHUYCCKUEC ITOHATHUA

1.1

UYuctslie BenecTBa 1 cmecu. CriocoObl pa3jienieHus cMecein

1.2

ATOMBI H MOJICKYJIBI. Xumuyeckre dieMeHThl. CHMBOJIBI  XHMHYECKHX

9JICMCHTOB. HpOCTHe " CJIO0XKHBIC BEIICCTBA.

1.3

Xumunueckas popmyia. BareHTHOCTh aTOMOB XUMUYECKUX 1€MEHTOB. CTENeHb

OKHCJICHHUA

1.4

3aKkOH IIOCTOSIHCTBA COCTaBa BCUICCTB. OtHocHTENbHAS aTOMHAs Macca.
OTtHOCHTEILHAS MOJICKYJIIpHAas Macca. MaccoBas 10JIs1 XUMHYECKOI'0 JIeMEHTa

B COCAUMHCHUN

1.5

KonmuecTBo BemectBa. Moab. MomsipHas Macca. MoJIIpHBI 00BEM Ta30B.

BzanmocBs3b KOJIMYCCTBA, MACCHI 1 YKCJia CTPYKTYPHBIX CAMHHI BEIICCTBA

1.6

duzndecknue W XUMHUYECKHE SBICHUS. XUMHUYECKas pcakuud nu e€ IIPpU3HAaKH.

3aKkoH COXpPaHCHHUA MAaCChl BCUICCTB. XuMHu4decKkue YpaBHCHUA

HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH U Hepnonnqecxaﬂ CUCTEMA XHMMHWUYCCKHUX 3JJICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

ITepuoanueckuii 3akoH. I[lepuoauueckas cucrema XuMHUECKUX deMeHToB J[. 1.
MenneneeBa. [lepronasl u rpymnnbl. @U3HYECKUI CMBICI IOPSAIKOBOIO HOMEPA,

HOMCPOB II€PpUOJia U TPYIIIbI 3JICMCHTA

22

CTpOCHI/Ie atroMmoB. CocTaB aTOMHBIX AACP. M3oTomsl. 3J'ICKTpOHBI. C’I’pOCHI/Ie
SJICKTPOHHBIX 000JI0YE€K  aTOMOB TNICPBBIX 20 XUMHYECKHUX DJIEMCHTOB

ITepuoanueckoit cucremsl /.. Menneneena
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3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX DJIEMEHTOB IMEPBBIX TPEX
MEepPUOJIOB, KaiWs, Kalblus (paguyca aToOMOB, DJEKTPOOTPHUIIATEILHOCTH,
METAJUIMYECKMX M HEMETaJUIMYeCKMX CBOMCTB) M HX COEAUHEHUM B
COOTBETCTBUH C TIOJNIO)KEHHEM »djemMeHTOB B Ilepuoamdeckoit cucreme u

CTPOCHUCM UX aTOMOB

Crpoenue BeniecTsa

3.1

Xumunueckass  cBsa3b.  KoBaneHTHas  (HOJsipHast M HEMOJSPHAs)  CBSI3b.
ONEeKTpOOTPULIATENBHOCTh ~ XMMHUYECKUX  JJIeMEHTOB.  VoHHas  CBs3b.

Meramnueckas CBSI3b
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Tumel KpUCTAIMYECKUX PEHIETOK (aTOMHAas, MOHHAs, METaJUIMYECKast),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUIMYECKOW DPEIIETKU U BHUIA

XUMHYECKOH CBSI3U

Baxnelie mnpencraBuTeNId HEOPraHMYECKHUX BellecTB. Hemeramnsl M ux

COCAMHCHUS. Mertamisl U uX COCAUHCHUA

4.1

Knaccugukanuss U HOMEHKIATypa HEOPraHMYECKUX COCAMHEHHWI: OKCHIOB
(coneobpa3yromue: OCHOBHBIC, KHCIJIOTHBIE, amdoTepHbIe) u
HecoJIeo0pa3yrole; OCHOBaHUM (IIEIOYM W HEPACTBOPUMBIE OCHOBAHMS);
KHACIOT  (KHCIOpPOJCOACpKaliue W OCCKHCIOPOIHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIeH (CpEHUX U KUCIIBIX)

4.2

@u3nuecKue M XMMHYECKHME CBOMCTBA MPOCTBIX  BEUIECTB-HEMETAILIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHs

4.3

duznyeckue W XHUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIUTUA,
HaTpu:A, Kajusa, Marovud U KajlbLusl, aJllOMUHUSA, KEIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/If/'I

P HAaIPSDKEHUM METAJIIOB

4.4

du3nyuecKkue M XUMHUYECKHUE CBOMCTBA BOOOPOJHBIX CoeHHHCHHﬁ HEMCTAIIOB:

XJIOPOBOJIOPO/IA, CEPOBOOPO/IA, AMMHUAKA

4.5

duznyeckne U XMMHUYECKHUE CBOMCTBA OKCUAOB HemeTaiios: cepbl (IV, VI),
azorta(ll, 1V, V), dochopa(lll, V), yrnepoma(ll, IV), kpemuusa(IV). Ilonyuenue

OKCHJOB HEMCTAJIJIOB

4.6

Xumuyeckue cBoiicTBa okcuaoB: metamuioB IA—IIIA rpynmn, uunka, menu(Il) u

skenesa(ll, IT). [Tomydyenne okCuAOB METAIIIOB

4.7

XHWMHYECKHE CBOMCTBA OCHOBAaHMN M aM(I)OTepHBIX TUAPOKCHUIOB (Ha mpumepe
TMAPOKCUAOB  AJIFOMHUHUA,  IKCJIC3a, I_II/IHKa). HonyquHe OCHOBaHMH H

aM(OTEPHBIX THAPOKCHIOB

4.8

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOW, CEpOBOIOPOIHOM,
CEpHUCTOM, cepHOM, a30THOH, (ochopHOM, KpeMHUEBOH, yroipHON. Ocobbie
XMMHYECKHE CBOMCTBA KOHILIEHTPUPOBAHHOW CEPHOM W A30THOM KHCIOT.

[Tonyuenue kucnor

4.9

OO0mre XMMHUYECKHe CBOMCTBa cpeaHux coneit. [lomyuenue conei

4.10

HOJ’Iy‘-ICHI/IC, CO6I/IpaHI/IC, pacnmo3dHaBaHUC BOAOPOAAd, KHCJIOPOJad, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B JIAb0paToOpuu

4.11

[TonydyeHue amMMHaKa, CEpHOM M a30THOM KUCIIOT B NMPOMBINUIEHHOCTH. O0mme

CHOCOOBI MOTYYEHUS! METAIIOB




4.12

I'eneTnueckas CBs3b MCXKAY KJIaCCaMH HCOPTraHNUYCCKUX COeI[I/IHeHI/II\/JI

XUMUYECKUE PEAKLIUN

5.1

Knaccugukanus XuMHUECKUX peakiii 0 Pa3IuYHbIM MpPU3HAKAM: 110 YUCTY U
COCTaBy YYAaCTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY 3(¢eKTy, 1o

H3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB
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TennoBoil > PeKT XUMUIECKOHN peakuu, TePMOXUMHUYECKIE YpaBHEHUs. DK30-

U DHJI0TEPMUYECKUE peakIun. TepMOXUMUYECKHE YPAaBHEHUS

53

OKHUCIINTEIIFHOBOCCTAHOBUTEIIbHEIC pCaKIuu. OxuciuTelIn 1 BOCCTAHOBHUTEIIH.
HpOI_ICCCBI OKHUCJICHUA n BOCCTAaHOBJICHUS. BHCKTPOHHHﬁ OaaHc

OKHUCIINTEILHOBOCCTAHOBUTEILHOM pCaKknuu

54

Teopus sneKkTpouTHUECKOM aucconmanuu. KaTnoHsl, aHHOHBI. DJIEKTPOJIUTHI U

HEAJICKTPOJINTHI. CuibHbIC U clIa0bIC SJICKTPOJINTEI. CreneHb JUucconmuanuu

5.5

Peakimu wioHHOTO OOMEHa. YCIIOBHS MPOTEKAHUS PEAKIMid MOHHOTO OOMEHA,

IIOJIHBIE M COKPAIEHHBIE HOHHBIE YPABHEHHUSI peaKLui

XuMus u OKpYyzKaroias cpeaa

6.1

BemectBa u MaTcprajibl B MOBCEIHEBHOM JKM3HM uYeloBeka. beszomacHoe
HUCIIOJB30BaHHUEC BCIICCTB W XHMHUYCCKHUX peaKI_II/Iﬁ B J'Ia60paT0pI/II/I )51 6BITy.

HepBaﬂ NNoMoIIb IMMpHU XUMHYCECKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKPYXKalIIew cpeabl  (KUCIOTHBIE IO,
3arpsi3HEHUE TOYBBI, BO3JlyXa W BOJOEMOB), CIIOCOOBI €ro MPEeaOTBPAIICHUS
IIpenenbnas ponyctumas koHueHTpauus BemectB (IIJK). Ponp xumun B
pPEIICHUH DKOJIOTMYECKUX TMpobieM. YcuieHue napHUKOBOTO dddekra,

pa3pymI€HUue 030HOBOTO CJIOA

6.3

[Ipumenenue cepsl, azora, docdopa, yraepoja, KpEMHUS U UX COCIUHEHHH B
6BITy, MCIUIOWHE, IMPOMBINIJICHHOCTH W CCJIBCKOM XO3SICTBE. HpI/IMeHeHI/Ie
METAJIJIOB M CIJIaBOB (CTalb, YYyryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
MPOMBIINIJICHHOCTH HUX COG)II/IHCHPlﬁ. TToustue o KOppO3UH METAJLJIOB, OCHOBHBLIC

CIIOCOOBI 3alIUTHI UX OT KOPPO3UH

6.4

[TpupoaHble HCTOYHMKH YIJIEBOAOPOAOB (Yrosb, MPUPOAHBIN Ta3, HedTh),

MPOJYKTHI X TiepepaboTKku (O€H3HMH), UX POJIb B OBITY U IPOMBIIIUIEHHOCTH

6.5

[TlepBoHavanbHble TOHATHUS 00 OPraHMYECKHX BEIIECTBAX KaK O COEIUHEHMSIX
yriepona (MeTaH, 3TaH, TUJIEH, alleTUIEH, 3TaHOJI, NINLEPHH, YKCYCHas KUCIIOTA).
[TonsiTHE O OMOJOTMYECKHU BaXKHBIX BELIECTBAX: JKUPaxX, OeNKax, yriaeBoaax — u ux

POJIHA B JKMU3HU UCTIOBCKA




Pacuétnr:

7.1 1o (hopMyJIaM XUMUIECKIX COSTUHEHUM
7.2 Macchl (MaccOBOM) 10U pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YPaBHEHUSIM




YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJISA YYEHUKA

Xumus, 9 knace/ O.C. IN'abpuensnu, U.I'. Octroymos, C.A. Cnankos.
Mocksa «lIpocsemenne» 2025

Xumus, 8 kiace/ O.C. I'abpuensy, .I'. Ocroymos, C.A. Cnaakos.
AO «M3patenscTBO «IIpocBemenue», 2023

Hcnonp3oBanne 000py10BaHus LEHTPA 00PAa30BAHMSI €CTECTBEHHO-HAYYHOH U
TEXHOJIOTMYECKOW HanpasieHHOCTeN «Touka pocTa»

METOINYECKHUE MATEPHAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

https://resh.edu.ru; https://myschool.edu.ru ; https: //www.yaklass.ru


http://www.yaklass.ru/
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