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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma MO XWMHUHM OCHOBHOTO OOIETo 00pa3oBaHus (yriayOJEHHBINA
YpOBEHB) COCTaBJICHa Ha OCHOBE TPeOOBAaHUI K pe3ylbTaTaM OCBOEHUSI OCHOBHOMU
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, ¢ yuerom (enepasibHON paboyeil mporpaMMbl BOCITUTaAHUSI.

[Iporpamma mo xuMum pa3paboTaHa C IETBI0 OKa3aHUS METOIUYECKOMN
MOMOIIM YYUTEIIO B CO3/JaHUM paboyveil mporpaMMbl IO y4eOHOMY IIPEAMETY.

[Iporpamma 1mo xumuu Oa€T TPEACTABICHHE O LENAX, OOUIEH cTpareruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
IpeMeTa, ONpeaessieT 00s13aTeIbHOE MPEIMETHOE COIepKAHUE, €T0 CTPYKTYPY IO
pazmenam M TE€MaM, pacopeleseHue 10  KjaccaM, pPEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XHUMHHU C YYE€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
ocoOeHHOCTEeW oOywaromuxcsi. B mporpaMme 10 XUMHUM — YYUTHIBAIOTCS
BO3MOXKHOCTH y4e€0OHOTO MpeAMeTa B peajan3alud TpeOOBaHUN K TJIaHUPYEMbIM
JUYHOCTHBIM, METANpPEIMETHBIM U NPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbopMUpPOBAaHUM OCHOBHBIX BHJIOB Yy4€OHO-IO3HABATEIIBHOU  JEATEIbHOCTU
00y4aroIIerocs 0 OCBOEHUIO yUeOHOTO COIEP KAHMU.

WN3yyenne XuMUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OPUEHTUPOBAHO Ha OOIIEKYJIBTYPHYIO MOJTOTOBKY, HEOOXOIUMYIO JJIsl BEIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, PA3BUTHSI MHTEIJIEKTYaJIbHBIX CIIOCOOHOCTEHN U
UHTEPECOB OOyYaromuxcs, Ha MPOJOLKEHHE OOYy4YeHUs] Ha YPOBHE CpEIHETO
oOmiero oOpa3oBaHusI.

3HaHMEe XWMHH CIY)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrparoT GOPMUPYEMbIC XUMHUEH TTPEACTABICHHUS O MIPEBPAILCHUSIX YHEPTUH U
BEIIECTB B TPHUPOAE, O MYTAX PEHICHHUS TJIOOAIBHBIX MPOOIEM YCTOWYHUBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPbEBOM, JHEPIETUYECKOM, IPOJOBOJIBCTBEHHON
po0seM, MpoOIeMbI IKOJIOTHYECKOM 0€3011aCHOCTH, MPOOJIeM 31paBOOXPAHEHUSI.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpoOBaHUS ~ KYJbTYpPhl  JIMYHOCTH  OOydYaloIIMXCA, HUX  OO0mel
GyHKIIMOHATBEHOW TPAMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBINIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIENOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;



3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
MPEICTABICHUN O €IUHCTBE MPUPObl U YEJIOBEKA, SBJISIETCS KIIOYEBBIM STAllOM B
(bopMHUpPOBaHUN €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00YYalOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAyYHBIM 3HAHUSAM, K MIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B AKOJOTUIECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMUU OOECHEUYMBAIOTCSA CIEIM(PUKON
CONlep KaHMsl TIPEeIMeTa, KOTOPBIN SBJISETCS TMEJaroruvyecKd aJaanTHPOBAHHBIM
OTpaXEHUEM OTIPEICTICHHOTO 3TaIa Pa3BUTHS XUMHH.

YrinyOonéHHBIN Kype XUMHUU OCHOBHOTO 00IIIero 00pa3oBaHus OPUECHTUPOBAH
Ha OCBOCHME OOYYaIOIMMHUCS CUCTEMbI TIEPBOHAYAIBHBIX MOHATUI XUMHUH, OCHOB
HEOPTaHWYECKON XUMHUHU, OCHOBOMOJIATAIOUIMX MPEACTaBICHUN 00IIed XUMHH U
OTJICTLHBIX 3HAYNMBIX IMOHATUNA OPTaHUICCKON XUMHH.

CtpykTypa coaepKaHUs MPOTPaMMBI IO XUMHUH C(POpMHUpOBaHA HAa OCHOBE
CUCTEMHOTO Toaxoaa K e€ m3yudeHuro. CojaeprkaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHSATUN O XUMUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATUNA O XUMHUYECKON
peakiuu. O0e 3T CHUCTEMbl OPraHU30BaHbI MO MPUHIUITY MOCIEIOBATEIBHOTO
pa3BUTHS 3HAHWW HA OCHOBE TECOPETHUCCKUX MPEACTABICHUI Pa3HOTO YPOBHS:

aTOMHO-MOJICKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[lepuonuueckoro 3axona JI.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

YYEHHSI O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3U;

IPECTaBICHUN 00 ANEKTPOIUTUIECKON AUCCOIUAIINH BEIIECTB B PACTBOPAX;

0 XUMUYECKON KMHETUKE M TEPMOJMHAMUKE.

B OCHOBY TeopeTHuecKnX 3HAHWW ITOJOKECHBI AMITUPUYECCKH ITOTYyYCHHBIC
dakTtbl. TeopeTnyeckre 3HaHUST PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHS
K JpyromMmy W o00eCneurBalOT OOYydYarIIUMCS BO3MOXKHOCTh OOBSICHATh U
MIPOTHO3UPOBATh CBOWCTBA, CTPOCHHE M O0OJIACTH TPAKTUYCCKOTO MPUMCHCHHS
N3Y4aeMbIX BEIIECTB.

OcBoeHue coaepKaHUs MPOTPAaMMbl 1O  XMUMHHM  TPOUCXOAUT  C
UCIIOJIb30BAaHUEM 3HAHUW W3 PpaHEe U3YYCHHBIX YYEOHBIX TMPEIMETOB:
OKpY)XKaroluii Mup, Ouosorus, (u3uMka, MaTeMaThka, reorpadus, TEXHOJOTHS,
UCTOPHHI.

[Iporpamma OCHOBHOTO 0011€ro 00pa3oBaHMsI MO XUMHUU (YriayOJIEHHBIN
YpPOBEHb) OpPHMEHTHpPOBAHA Ha COXpaHEHHE (PYHIAMEHTAILHOTO XapakTepa
oOpa3zoBaHus, crnenupUKU Y4eOHOrO MpeaMeTra W O00ECTEUCHHE YCIENTHOTO
oOydyeHHsT Ha CJeAylolleM YypoBHE oOpa3oBaHusd. B mporpamMme 1Mo XUMHHU
peanu3yeTcsl pa3BHUBAIOIIas W MPAKTUUYCCKAs HAMPaBICHHOCTh OOYYCHHS] XUMHH,
mupdepenunanust  00ydeHHUs,  BKJIOYarom@as  OpoQUIbHYIO  MOJATOTOBKY



oOy4Jarommxcss M TMOCJIEAyIolee CaMOOIpeeieHe B BbIOOpE HampaBJICHUS
oOydeHus B NpoPHIBHBIX Ki1accax.

VYrinyOonéHHoe M3yyeHHWE XUMHUHU  CIIOCOOCTBYET  pealM3aluu  3ajay
npodeccCHoHaTbHON OpUEHTAIIMY 1 HAIIPaBJICHO Ha MPEA0CTABICHUE BO3MOKHOCTH
KOKIOMY OOYyYaromeMycsi TPOSIBUTh CBOM HWHTEIUICKTYalbHBIE W TBOPYECKUE
CIIOCOOHOCTH TPH  U3YYEHUH Yy4eOHOro TmpeaMera, HEoOXOauMble IS
POJIOJKEHUS 00pa30BaHus U JalibHEUIEH TPYAOBOU NeATEIbHOCTH.

[Iporpamma 1o xumuu (yrayOnEHHBIM YpOBEHb) MNpEJHA3HAYEHA JUIS
WCITOJIb30BAaHUS B 0OpPa30BATEIBHBIX OPTaHU3AIMAX, PEATU3YIOMNUX POTPAMMBI
muddepennupoBanHoTro (Yrimy0n€HHOTO, MPOGUIBLHOTO) HW3YYECHHS OTIEIBHBIX
y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O 00I1IET0 00pa30BaHUsl.

OOpazoBaTenbHble (PYHKIIUM XUMHUHU, U3y4aeMON Ha yriIyOJICHHOM YpPOBHE,
peanu3yrloTcsl B mpoiecce GopMUPOBaHUS 3HAHUIT OCHOB XMMHMUYECKON HAayKH Kak
00JIacTU COBPEMEHHOTO €CTECTBO3HAHUA, O0JIACTU MPAKTHUYECKON NESITEIbHOCTH
YyeJioBeKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYpbl. 3ajaya y4eOHOTro
IpeIMETa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA — BAKHEHIIINX
(bakToOB, MOHSATUN, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUMN, JOCTYITHBIX 0000IICHUI
MUPOBO33PEHYECKOTO XapakTepa, s3blka HAyKW, B MPUOOIICHUH K HAyYHBIM
METOJaM TMO3HAaHUSI TPU H3YUYCHHH BEIIECTB U XUMHYECKUX PEaKIuH,
GbopMHUpPOBaHUU U PA3BUTUHU MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JIEATEILHOCTU
U UX MNPUMEHEHWH B Yy4eOHO-TIO3HABATEIHHOM M Yy4eOHO-UCCIIEeI0BATEIHCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBaMU B
MTOBCEHEBHOM KU3HHU.

[enu u3ydeHus: XMMHUHU OTPAXKAIOT HAMPABJICHHOCTh 00YUYEHUs HA Pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ MHTEIUIEKTA U 00IIEH KyIbTYpPHI.

N3yueHne XUMUU HAIIPABIICHO HA JOCTUKEHUE CIEIYIOIINX LEeH:

dbopMUpOBaHUE UWHTEJUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0O0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATUIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

dbopMHpOBaHUE  CHUCTEMBl XUMHUYECKHX 3HAHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, KaK OCHOBBI JIsi TIOHUMAHHS XUMHYECKOM
CTOPOHBI SIBIICHUM OKPYKAIOIIEr0 MUPA, OCBOCHUE SI3bIKA HAYKHU;

NpUOOIICHUE OO0YydYarolMXCcsi K CaMOCTOSITEIbHOM TO3HAaBaTEIbHOM U
WCCJIENOBATENILCKOW  JICSITEIBHOCTH, K  HAay4YHbIM  METOJlaM  TIO3HAHWUS,
dbopMupoOBaHEe MOTUBAIIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBaHue  00me  (QYHKIMOHAILHOW W  €CTECTBEHHO-HAy4YHOM
IPAMOTHOCTH, B TOM UYHCI€ YMEHUU OOBSICHATH M OLICHUBATHh SIBJICHUS
OKPY>KaIOIIEro MHUpa, MCIHOJIb3ysl 3HAHWS U OIBIT, MOJYYEHHbIE MPU H3YyUYECHUH



XMMHMH, TPUMEHATh UX IPU PEIIEHUU NpoOJeM B IMOBCEJHEBHOW XU3HU MU
TPYAOBOH AESTEIBbHOCTH;

pazBuTHe y OOydalolUXCsl HMHTEpeca K H3YYEHHMIO XUMUU U cdepam
JESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBalMsA K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOILIETO PO U HAIIPABICHHOCTH JAIBHEUIIIETO 00yUYCeHHS,;

OCO3HAaHUE LIEHHOCTH XMMHUYECKUX 3HAHUU B >KM3HHU YEJIOBEKA, IOBBIILICHUE
YPOBHSI 3KOJIOTUYECKOW KYJIbTYpbl, HENpUATHE NEUCTBUN, MPUHOCALIUX Bpen
OKPYKaIOWIEN CpeJIe U 3J0POBBIO JIOJIEH;

npuoOpeTeHrne 0O0yJaroIIMMHCS OTbITa CAMOIO3HAHMSI, KIFOUEBBIX HABBIKOB
(KJTFOUEBBIX KOMITETEHITHH ), HEOOXOJUMBIX JIJISl Pa3IMYHBIX BUJIOB IE€ATEIHLHOCTH.

Ha yriny6nénnoe uzydenue yueOHOro npeamera « XuMus» orsoaurcs no 102
yacoB B 8§ M 9 kjaccax (3 yaca B HENENI0), TO €CThb 2 Yaca B HEJENI0 3a CUET
obs3aTenbHOM yactu OOIT OO0 u 1 gac 3a cuér yactu OOIT OO0, popmupyemoit
ydyacTHUKaMu oOpa3oBaTenbHbIX oOTHOIIeHud. Bcero 204 waca 3a gBa roxa
oOyJeHus.



COJEPKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

Xumusi — BaxkHasi 001acTh €CTECTBO3HAHUS M NMPAKTUUECKON NEsITEIbHOCTH
yenoBeka. [Ipenmer xumuu. Ponb xumum B )ku3HM 4yenoBeka. Kparkue cBeaeHus
00 MCTOpUM BO3HUKHOBEHUS U PA3BUTHs XUMHUHU. XMMHS B CHCTEME HayK. Terna u
BemiecTBa. Duznueckue W XMMHYECKHE CBOWCTBA BEUIECTB. ATpETraTHbIC
cocTostHusL BeulecTB. [IOHATHE O TEOPETMYECKHX M SMIUPUYECKHX METOJAX
MO3HAHHUS B €CTECTBEHHBIX Haykax. [IpeacraBieHnss 0 HaydYHOM IO3HAHWHM Ha
AMITUPUYECKOM YPOBHE: HAOIIOJICHUE, U3MEPEHNE, IKCIIEPUMEHT, MOJCIIUPOBAHUE,
BblunciieHue. [IpencraBieHuss 0 HaydHOM IMO3HAHUM HAa TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKThl, IpOOJIEMa, TUTIOTE3a, TEOPHS, 3aKOH.

SA3b1k xuMun. VICTOUHUKY XUMHUYECKOU MH(DOpMaIuu.

[lonarue o Merogax padOThl ¢ XMMUYECKUMHU BellecTBaMu. O0opyaoBaHue
IIKOJBbHOM XHUMHYEeCKOM Jabopatopun. I[IpaBuiia Oe3zomacHoro oOpallleHus ¢
BEI[ECTBAMHU U JJAOOPATOPHBIM 000PYAOBaHUEM.

Hucrteie BemectBa U cMecu. [Ipuponnsie cMmecu: BO3AyX, IPUPOAHBIN ras,
He(Th, MPUPOHBIE BOJBI, TOPHBIE MOPOALl U MUHEPAJIbI. [IOHSATHE O TOMOTEHHBIX
U TeTEpPOreHHbIX cMecsX. CriocoObl pa3neneHus cMmeceit. OuucTka BEIIeCTB.

BemectBa u XUMUYECKHE pEaKUUH. ATOMBI U MOJIEKYJIbl. XUMHUUYECKHE
anemMeHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpocThble U CIIOXKHBIE BEIIECTBA.
Merauisl U Hemerauibl. BemecTtBa MOJIEKYJISPHOTO M HEMOJIEKYJISIPHOIO
CTPOEHHUS.

Xumudeckas (opMmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX DJIEMEHTOB.
3aKOH MOCTOSHCTBA cOCTaBa BemlecTB. OnpeieieHne BaJ€HTHOCTU 3JIEMEHTOB 110
dbopmynam OWHApHBIX COEJUHEHUHW U cocTaBieHue GopMyn OWHAPHBIX
COCIMHEHUI MO BaJEHTHOCTU »3JIeMEHTOB. OTHOCHUTENIbHAsT AaTOMHAas Macca.
OTHOcUTENbHAS MOJIEKYJIsIpHAs Macca. MaccoBas J0JisI XMMAYECKOTO 3JIEMEHTa B
coenuHennd. Haxoxxenue npocteiieil GpopMmybl BEIECTBA IO MACCOBBIM JI0JISIM
DJIEMEHTOB.

KonmnuecTBo BemectBa. Mosib. MosisipHast Macca. B3anmMocCBsI3p KOJIM4YECTBA,
Macchl W 4YHMCla CTPYKTYPHBIX €IMHHI[ BellecTBa. Pacuetsl mo Qopmynam
XAMUYECKUX COE€AUMHEHUN. MoJisipHas macca cMecu BewecTB. MombHas HoJis
XUMHUUYECKOTO dJIEeMEHTa B coeauHeHuH. HaxoxkaeHue mnpocreiiein (GopMybl
BEIIECTBA 110 MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XUMUYECKUE SBJICHHS. XUMUYECKas PEAKLHSA U €€ MPU3HAKH.
VY Cll0BUS MPOTEKAHUSI XUMHUYECKUX PEAKIMi. 3aKOH COXPAHEHHUsI MaCChl BEIIECTB.
AToMHO-MOneKysipHas Tteopus. KuszHb M aestenpHocTh M.B. JlomoHOcOBa.



XUMHYECKHE ypaBHEHUS. THUIIbI XUMUYECKUX Peakiui (COeAMHEHUS, Pa3IoKEeHuUs,
3aMelleHus, o0oMeHa). Pacuersl o XuMUYECKUM ypaBHEHUSIM.

OKCINEpUMEHTAIBHOE M3YYEHUE BEIIECTB U SABJICHUN. 3HAKOMCTBO C
XUMHYECKOM TOCYAOM, C mMpaBujiaMud paboOThl B JabopaTopud W MTpHUEMaMU
oOpamenusi ¢ gabopaTopHbIM oOOpymoBaHueM. V3ydeHnwme wu ommcanue
bu3nueckux CBOMCTB 00pa3lloB HEOPraHUYECKUX BEUIECTB — METAUIOB U
HeMeTauioB. HaOmionenue ¢usnueckux (IJIaBIEHUE BOCKA, TasHUE JIbJa,
pacTUpaHHe caxapa B CTyIKE, KUIEHUE W KOHAEHCAlUs BOJAbI) M XHMHYECKHX
(ropeHue cBeuyM, MPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJIEHCTBUE COIbI WM
Mena C COJSHOM KHCIOTOM) siBieHud. O3HaKOMJIEHHE C OO0pas3llaMH BEIIeCTB
KoiauuectBoM 1 moabs. HaOmiomenue M onucaHue NpPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peaklui (pasyioKeHHe caxapa, B3aUMOJECHCTBUE CEPHOM KHUCIOTHI C
xjopugoM Oapus, TOJy4YeHHE U paszioxkeHue ruapokcuga wmeau (ll) nopu
HarpeBaHWM, B3aUMOJIEUCTBUE keine3a ¢ pacTBopoMm conu meau (Il). M3yuenue
cioco00OB  pa3ieneHus cmeced (C  MOMOIIbIO MarHuTa, (UIbBTpOBaHUE,
BbITIApUBAHUE, TUCTHUILUISALIUS, XpoMaTorpadusi), IpoOBEIeHUE OYUCTKU MTOBAPEHHOMN
conu. HaGmroneHne u onucaHue OMNbITOB, WIIIOCTPUPYIOIIUX 3aKOH COXPaHEHMS
MaccChl.

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHUMHYECKHX
jemeHTOB /I. U. MennaesieeBa

Crpoenne aromoB. XuMuueckast cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIE
pEaKIuu.

[lepBble TOMBITKM KIAaCCU(PHUKAIUU XUMUYECKHUX 3JeMeHTOB. [loHsTHE O
rpynnax (CeMencTBax) CXOJIHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TajJoreHax, MHEPTHBIX (OJaropoJHbIX) razax. ODJIEMEHTBHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THJIPOKCH/IBI.

[lepnoanueckuit 3aKOH. OTtkpsbITHE Ilepnogmueckoro 3aKOHa.
[lepponnueckass cucrema xumuueckux odiaemeHtoB [l WM. Mengeneena.
KopoTtkonepruoanas u jiauHHOnepuoaHas ¢opmel tabmuubl «Ilepuonnueckas
cuctema xumuueckux snemeHToB /. YI. MenneneeBay. [lepuoast u rpynmsl (A- u
b-rpymier).

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3otomsl. PannoakTUBHOCTH.
DNEeKTpOHbL. DJNEKTPOHHAsE OpOUTaIb. DHEPreTUYECKHE YPOBHU U MOAYPOBHU
atoma: S-, p-, d-opOuramu. DNEeKTpOHHBbIE KOH(MUIYPALMH U SJIEKTPOHHO-
rpaduyeckue ¢GopmMysbl atromMoB. DuU3HUECKUN CMBICT MOPSIKOBOTO HOMEPA,
HOMEpA MepHoJia U rpymiibl 3aeMeHTa. CTpOeHUEe ANEKTPOHHBIX 000JI04YEK aTOMOB
nepBbIx 20 xumudeckux 35eMeHToB [lepnoanueckoi cucremsl 1. . Menneneena:
pacrnpejiesieHde 3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM U
opoutansm. Gusnveckuii cmbica [lepuoanueckoro 3aKoHa.



3aKOHOMEpPHOCTM M3MEHEHUSl paJnyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOWCTB IO TpynnaM ¢ Mepuoaam.
W3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COCAMHEHUN XMMHYECKUX AJIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHYECKOTO DJJIEMEHTa II0 €ro
nonoxkenuto B [lepunonnueckoint cucreme /1. U. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyeckoil CUCTEMBI XUMAYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHueneeB — y4yeHbIM U
rpak1aHUH.

BaxxHeillne npeacTaBuTe M HEOPraHUYECKHUX BelIeCTB

[IpencraBnenuss o ra3zax. Bo3nmyx — cMech razoB. CocTaB BO3ayxa. 3aKoH
ABoragpo. Monspublii  00bEM Ta30B. OTHOCUTENbHAs IUIOTHOCTh Ta30B.
OmnpeneneHrne OTHOCUTEIIBLHON MOJIEKYJISIPHON Macchl ra3000pa3HOIo BEIIECTBA 10
U3BECTHOM OTHOCHUTENBHON IUIOTHOCTH. OOBEMHBIE OTHOLIEHUS Ta30B MpU
XAMHUYECKUX PEAKIUAX.

Kucinopon — anemMeHT M mpocToe BemecTBo. HaxokaeHue kuciopona B
npupoze, Gpuzndeckue U XMMUUYECKHEe CBOMCTBA (PEaKIMU TOPEHUS U OKUCIICHUS).
[Ipoueccel okucnenuss B kuBod npupoxae. Oxcuabl. IIpuMenenune Kuciopona.
CriocoObl Moy4YeHus: KUCiaopoia B 1ad0paToOpuu U MpOMBIIUIEHHOCTH. [ToHsTHE O
karanu3arope. KpyroBopor kucinopona B npupone. O30H — amioTpomnHas
Moaudukanus Kuciaopoga. O30HOBBIA CIOM, €ro 3HaYeHUE JUIS SKUBBIX
OpraHu3MoB. PaspylieHue 030HOBOIO CJ0s.

TennoBolr 3p(}HEKT XMMHUUECKOW peaklUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M JHJOTepMHUYECKUE peakuuu. TormBo. Vcnonp3oBaHue yriasi 1 METaHa B
KauecTBe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonsarue o mapHukoBoM 3pdexre.

Bomopon — anemeHT M mpocroe BemectBo. Haxoxkaenuwe Bomopona B
npupone, (U3MUEeCKMe U XUMHUYECKHME CBOMCTBA, NPUMEHEHHUE, CIOCOObI
nonyuyeHus. [Ionstue o kucnorax u cossix. Mcenonp3oBaHne BOJOPOIa B KAUECTBE
TOIJIUBA.

Bona. ®usnueckue cBoucTBa BoAbl. Boma kak pacrBoputenb. PacTBOpBI.
HacelllieHHbIE M HEHACBILIEHHBIE PAaCcTBOpbI. PacTBOPMMOCTH BEIECTB B BOJE.
@dakTopbl, BIUAIONIME HA PACTBOPUMOCTH TBEPABIX U Ta3000pa3HBIX BEIIECTB.
CriocoObl BbIpaXeHUs] KOHLEHTPAMU PacTBOPOB: MAaccoBasi J10Jil pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAs KOHIIEHTpauus. Poiib pacTBOPOB B INpUPOAE U B JKHU3HU
YyeJoBeKa.

Xumuueckue cBoiictBa Bojabl. [lonstne 00 ocHoBanusix. Ilonsitue 00
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BOJI.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunbl. Kimaccuduxanuys
OKCHUJIOB:  cosieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W



HecosieoOpasyromme. MexayHapoaHas HOMEHKJIaTypa OKCHUJIOB. TpuBHANIbHbBIC
Ha3BaHUs OKCUAOB. DUBNUECKUE U XAPAKTEPHBIE XUMHUYECKUE CBOMCTBA OKCHIOB
(B3amMOACHCTBHUE C BOJIOM, C KUCIIOTAMH U OCHOBAHHUSIMHU, C JPYTUMH OKCHIAMU).
[lony4yeHne OKCUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAECPKAIIUX KUCIOTaX.
Kucnorel. Kimaccubukanus kucioT. MexayHapoaHas HOMEHKJIATypa U
TPUBUAJIbHBIC HA3BaHUSI KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOMCTBA KHUCIOT
(B3auMoOEICTBHE C METAJJIAMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSMH U COJISIMU).
Psan aktuBHoctn MetaiuioB H.H. bekerosa. Ilonmyuenue xucnor. Kucnmortel B
MPUPOAE, TPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcHoBanus. Krnaccudukamuss OCHOBaHWM: IIEJIOYH M HEPACTBOPHUMBIC
OCHOBaHUsA. MeXIyHapo/iHasi HOMEHKJIATypa OCHOBaHUM. TpuBHaibHbIC Ha3BaHUS
ocHoBaHui. Illenoun, ux cBoiicTBa (B3aMMOACHCTBHUE C KHUCIOTHBIMH OKCHIAMH,
KUCJIOTaMH U COJISIMU) M CIOCOOBbI mojyudeHusi. HepacTBopumble OCHOBaHUS, UX
CBOMCTBa (B3aMMOJCHCTBHE C KUCIOTAMH) U CIIOCOOBI TOJIy4eHUsI. AMGOTEPHOCTb.
[Tonarne o0 amM@OTEpHBIX THUIAPOKCHJAX (HA TpUMEpPE TUAPOKCHJIOB ILHMHKA W
ATFOMHUHUS): XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHUE ¢ KMCIOTaMH M IIIEJI0YaMU)
Y TIOJTy4YEHUE.

Comu  (cpegHue, KuUCIbIe, OCHOBHBIC, JBOWHBIE). MexayHapoaHAs
HOMEHKJIaTypa coJjie. TpuBUalIbHbIE Ha3BaHUA coJiek. @u3nueckue U
XapaKTepHbIE XUMHUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cojieil. Ilomydenue
COJIEH.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

DKCHEPUMEHTAIIHOE U3YUEHHE BEILIECTB U SIBIICHUI:

KOJIMYECTBEHHOE OMPEACIICHUE COJIEPKaHUsI KUCJIOPO/Ia B BO3IYXE;

MoJTy4YeHHe, CoOOMpaHue, paclio3HaBaHUE U U3yYCHUE CBOMCTB KHUCIIOPO/Ia;

HaOJIIOJICHUE B3aMMOJICMCTBUSI BEHIECTB C KHUCIOPOJOM U  YCIIOBHM
BO3HUKHOBEHUS U MPEKPAIICHUSI TOPECHHUS;

03HaKOMJICHHE ¢ 00pa3IiaMu OKCHIOB M OMMCAaHUE X CBOWCTB;

MoJIydYeHHe, COOMpaHHWe, paclio3HaBaHWE W HM3Y4YEHHE CBOWMCTB BOJOPOJA
(ropenue);

B3aMMOJICHCTBHE BoAopoa ¢ okcuaom mMeau (11);

UCCIIEIOBAHUE OCOOCHHOCTEH  PACTBOPEHHUS BEIIECTB C  Pa3IMYHOU
PaCTBOPUMOCTBIO;

IIPUTOTOBJIICHUE PACTBOPOB C OMPEAEICHHON MacCOBOM J0JIEN PACTBOPEHHOTO
BEIIECTBA;

[IPUTOTOBJICHUE PACTBOPOB C OIPEHACICHHOW MOJIAPHOW KOHLEHTpaluen
PAaCTBOPEHHOI'O BEIIECTBA;

B3aUMOJICHCTBUE BOJIbI C METAJIJIAMU (HATPUEM U KAJIbIIUEM);



OIIPEJEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBI0 MHANKATOPOB;

UCCIIeJOBaHHE 00pa3L0B HEOPTaHNYECKUX BELIECTB PA3JIMYHbIX KJIACCOB;

u3ydeHue B3anMoaencTeusa okcuaa meau (l1) ¢ pactBopoM cepHOI KHCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpaInu3aluu;

IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO METajlla
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHUE THAPOKCUIA IMHKA C paCTBOPaMU KHCIIOT U LIEJI0YEH;

pEelIeHHE JKCIEPUMEHTAIbHBIX 3adad 1o TeMe «OCHOBHBIE KIIACCHI
HEOPTraHUYECKUX COCIUHEHHIN.

Crpoenue Bemecra. OKHCIUTETHHO-BOCCTAHOBUTEIbHbIC PEAKINH.

OJIEKTPOOTPULIATEIBHOCTh XUMHUYECKUX JJIEMEHTOB. XHMHYECKasi CBA3b.
Bunpl XMMHYECKOW CBSI3M: KOBAJIEHTHAs IOJSIPHAs CBA3b, KOBAJICHTHAs
HEMOJISIpHAs CBS3b, MOHHAs CBsI3b. MexaHu3Mbl 0Opa30BaHHs KOBAJICHTHOM U
VMOHHOW CBSI3U. DJEKTPOHHBIE M CTPYKTYpHbIE (QopMyinbl BeniecTB. KaTnoHbl U
AHUOHBI.

Kpucramnnmueckue u amop¢Hble BemiecTBa. THUINBI  KPUCTANIMYECKUX
pELIETOK: HMOHHAsA, aTOMHAs, MOJIEKYJSIpHAas W MX XapaKTepuUCTUKHU.CTeleHb
okucienusi. OmpenesieHHEe CTENEHEH OKUCICHHMST AaTOMOB B  OMHapHBIX
coenuHeHnsAX.  OKHCINUTEIBHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iponeccsr
OKHUCJIEHUSI W BOCCTaHOBJIeHHA. Oxuciaurenn M BoccTaHoBHUTenu. CocCTaBlIeHHE
YPaBHEHUI NPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN U PACCTAaHOBKA
B HUX KO3((ULHUEHTOB METOJAOM 3JIEKTPOHHOIO OanaHca.

OKCIIEpUMEHTATBHOE U3YUYEHNE BEIIECTB U SBJICHUM:

O3HAaKOMJIEHUE C 00pa3laMyd METAJIJIOB U HEMETAJJIOB;

MOJICJINPOBAHUE CTPOEHUS MOJIEKYJ IpU IOMOIIM PHUCYHKOB, MOJENEM,
AJIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYII;

IIPOBEJCHNUE  ONBITOB, WJUIIOCTPUPYIOIIUX  MPHUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKUUH (TOPEHHE, PEAKIIMK PA3JIOKEHUS], COSTUHEHU).

MesxknpeaMeTHble CBSI3H

Peanuzanmss MeXIpEeAMETHBIX CBS3€M INPU HM3YyYEHWH XMMHHM B § Kiacce
OCYILECTBIISIETCSl 4epe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
MOHSATUH, TaK U TIOHSATHI, IPUHATHIX B OTACJIbHBIX €CTECTBEHHBIX HayKaXx.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHTHS: ABJICHHUE (MPOLECC), HAYYHBIN (DaKT,
TUIIOTE3a, TEOpHs, 3aKOH, AaHalu3, CHHTE3, KiacCUpUKalus, MNepUOJUYHOCTD,
HaOJI0/ICHUE, SKCIIEPUMEHT, MOJIETIMPOBAaHUE, U3MEPEHUE, MOJICITb.

®uzuka: sBIECHUS MNPUPOIbI, (U3UUYECKUE SBJICHUS, BEUIECTBO, TEIO,
bu3nueckue BEIMYMHBI, EJAMHMIIBI H3MEpeHHs, O00bEM, Macca, arperaTHbie
COCTOSIHME BEILECTBA, aTOM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJa,



CTPOCHHE Ta30B, KHUAKOCTEH M TBEPHAbIX (KPUCTATMYECKHX) Tell, DICKTPUICCKHU
3apsijl, KOJMYECTBO TETIJIOTHI.

buonorus: 6uocdepa, horocuHTe3, MpolecChl 0OMEHa BEIIECTB.

['eorpadus: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOJIBI,
M0JIE3HbIE UCKOIAeMbI€, TOTLITUBO, BOAHBIE PECYPCHI.

Texnonorus: TexHocdepa, MPOU3BOACTBO, XUMHUECKAE TEXHOJIOTHH, CHIPHE,
KOHCTPYKIIMOHHBIE MaTEPUAIIBI.

9 KVIACC

BemecTBo U XMMHYecKasi peakus

[ToBTOpeHHe W yriyOneHHe 3HAaHUN OCHOBHBIX DPa3leloB Kypca & Kiacca.
Crpoenne aromoB. CBOMCTBAa  aTOMOB  XHMHMYECKMX  DJIEMEHTOB,  HX
KOJINYECTBEHHBIE 51 Ka4yeCTBEHHBIE XapaKTEPUCTUKU (pamuyc,
AIEKTPOOTPULIATEIIBHOCTD, DHEPIUs VMOHM3ALIH). [locmenoBaTenbHOCTD
3aMOJHEHUSI JIEKTPOHHBIX OpOUTaNel aroMOB MalbIX MepuosioB. OCoOEHHOCTH
3al0OJJHEHUSI  DBJIEKTPOHHBIX ~ OopOMTaned  aToMOB  OONBIIMX  MEPUOJIOB.
Ilepuoguyeckas cucremMa XMMMUYECKHUX DJJIEMEHTOB B CBETE IIPEACTABICHUU O
ctpoeHun aroma. CTeneHb OKUCIEHUS M BalleHTHOCTb. lIpencraBineHue o
MIEPUOANYECKON 3aBUCHUMOCTH CBONCTB XUMHAYECKUX AJIEMEHTOB
(371EKTPOOTPULIATENBHOCTb, OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THIPOKCUIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpAOM, XKHMIKOM H Ta3000pa3HOM
COCTOSIHUMA. BHIbl XMMHUYECKOW CBSI3U: HWOHHAs, KOBAJE€HTHas (HEMOJspHas,
noJyisipHast); OOMEHHBIA W JIOHOPHO-aKLENTOPHBIM MeXaHu3M 00pa3oBaHUs
KOBAJICHTHOM CBSA3U.

MexMmoleKysipHble B3aUMOJICHCTBUS (BOJAOPOJHAS CBS3b, CUJIbl BaH-mep-
Baanbca). Tunbsl KpUCTAINIMYECKHUX PEIIETOK — aTOMHAasi, HOHHAs, METAJINYECKas,
MOJIEKYJISIpHAsi — U OCOOEHHOCTH UX CTPOEHUs. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THTIA KPUCTAJUIMYECKON PEMIETKHA U BUAA XUMUYECKON CBS3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHWS  XMUMUYECKMX  PEAKLUMN.
Knaccudukanus XMMHUECKUX pEaKIMi MO pa3IuyHbIM NpU3HAKAM (110 YUCIY U
COCTaBy Y4YaCTBYIOLIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY A3(¢eKTy, II0
U3MEHEHUIO CTeNeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, o arperaTHOMY COCTOSIHUIO Pearupyrolinx BEIECTB).

DJIEMEHTBl XUMHUYECKOM TEPMOAMHAMHUKU. ODHEPreTHKa XUMHUYECKHUX
peakuuii. TeruioBoit 3hPexkT XUMHUECKONW pPEaKIUU. DK30- U IHIOTEPMUUYECKHE
peakuuy, TEPMOXMMHMUYECKHE YpaBHEHMs. 3akoH lecca W e€ro clueicTBUs.
Brruncnennst o TEpMOXUMHAYECKUM YPABHEHUSIM.



[IoHATHE O CKOPOCTM XHMHYECKOM pEeaKUWU. 3aKOH [ECUCTBYIOLIMX Macc.
@akTOphl, BAUSIOMIME HA CKOPOCTh XMMHUYECKON pEeaklMU. DHEPrus aKTUBALUU.
[Tonsarue o katanuze. ®epMeHTl. UHTHOUTOPHI.

[Tonsitne 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUIECKUX peakiusix. [Torstue o
XAMHUYECKOM paBHOBecun, mnpuHoun Jle Ilarense. VYcnoBus cMmemeHus
XUMHYECKOT0 paBHOBecHs. DakTophl, BIUSIOIIAE HAa COCTOSSHUE XUMHUYECKOTO
paBHOBecusa. IIporHo3upoBaHHe  BO3MOMXHOCTHM  IPOTEKAHUS  XUMUYECKHUX
MPEBPAICHUN B PA3JIMUHBIX YCIOBUSIX HA OCHOBE MPEACTABICHUNA 00 M3yUYECHHBIX
AJIEMEHTAaX XUMUYECKOM KHHETUKU U TEPMOAUHAMHUKHU.

OKUCANTETLHO-BOCCTAHOBUTEIIHHBIC peakiuu. OKUCIUTETBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENEHU
OKHCIICHHS. BakHble OKHCIWTENM W BOCCTAaHOBUTENM. [lepMaHranar xauus
(xapaktepuctuka). CocTaBieHUE YpaBHEHUN OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakinii ¢ UCMOIb30BAaHUEM METO/A JIEKTPOHHOTO OajaHca.

DNEeKTpOoIUuTHYECKass uccoluranusl. XWMHYECKUE pEaKUWd B pPacTBOpax.
Teopuss  SIEKTPONMTUYECKOM  Jucconmanuu. PacTBopeHue kak  (Qu3MKO-
xuMuueckui npouecc. [loHsiTHe 0 rugpaTax U KpUCTaIOruapaTax. JIEKTPOIATHI
U HEdNeKTpoiauThl. KaThoHbl, aHUWOHBI. MexaHu3M AHCCOIMAIMU BEIIECTB C
pPa3IMUHBIM BHJIOM XUMHUUYECKON CBsi3U. CUJIbHBIE U Ca0ble 3JIEKTPOIUTHI.
Crenenp guccouuanny, KOHCTaHTa Auccouuanuu. IOHHOE MPOU3BEINEHUE BO/IBI.
Bonoponsslii  mokaszatenb. MHauKaTOpbl. ONEKTPONUTHYECKAS IUCCOLMALINAS
KHCJIOT, OCHOBAHMI M COJICH.

Peakuun noHHoro oOMeHa. Y cloBus MPOTEKAHUS peaKIuid HOHHOTO OOMEHa.
MonekynspHbie, OJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHU peakunii. CBoMCTBa
KHUCIIOT, OCHOBAaHHWM W COJEHl B CBETE MPEJCTaBICHUN OO0 3ICKTPOIUTUYECKOMN
nuccounanu. KauecTBeHHbIE peaklii Ha NOHBI.

I'mpponn3 coneid. oHHBIE ypaBHEHUS THAPOIU3a COJIEH. XapakTep Cpelbl B
BOJHBIX PACTBOPAxX COJIEH.

OKCIEpUMEHTAIbHOE HM3YYEHUE BEIIECTB U SIBJICHUI: O3HAKOMJIEHUE C
MOJEISIMUA KPUCTAJUIMYECKUX PEMIETOK HEOPTraHMYECKHX BEIIECTB — METAIOB U
HeMeTasuioB (TpaduTa U amMasa), CJI0KHBIX BEIIECTB (XJIOPHUIA HATPUS);

UCCIIEIOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiuu OT BO3IEUCTBUS
pa3nuYHbIX (PAKTOPOB;

OTIBITHI, UJUTFOCTPUPYIONTHE 00PATUMOCTh XUMUUECKHUX PEAKIIN;

MCCIIEIOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, Ipoliecca AUCCOLUALNHI
KHUCJIOT, IIEJI0YEH U COJICH;

MPOBEJICHUE ONBITOB, WLIIOCTPUPYIOIIUX MPU3HAKU TMPOTEKAHUS PEAKIIUM
HOHHOTO 0OMeHa (00pa3oBaHME OCajiKa, BhIJCICHHE Ta3a, 00pa30BaHUE BOJIbI);



MIPUMEHEHUE MHIUKATOPOB (JlakMyca, MeTHIIopaH)ka U (eHondraienHa) ass
ONpEIENICHNS XapaKTepa Cpeibl B paCTBOPaxX KUCIIOT, OCHOBAHUW U COJIEH;

MIPOBEJCHNUE  ONBITOB, WUIIOCTPUPYIOIIUX  MPHUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKLIMH PA3IIOKEHHSI, COCUHEHUS );

pacno3HaBaHHE HEOPTraHWYECKUX BEIIECTB C IOMOILBID KaueCTBEHHBIX
peaKuuii Ha UOHBI;

pELIEHHE SKCHEPUMEHTAIBHBIX 3amad 1o Temam: «OKHUCIUTENIbHO-
BOCCTAHOBUTENbHbIE peakuuu», «l'maponus conei», «DIEKTPOIUTHYECKAS
T CCOLIMALIUS.

HemeTtanibl 1 MX coeAMHEHUSA

OO6mast xapakTtepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEHIECTB, aIOTponus. OKHUCIUTENBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HeMETAUIOB. CpaBHUTEIbHAs XapaKTEPHCTHKA
COEIMHEHU HEMETAJIJIOB.

OOmas xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHblE CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEIIECTB — TAJNOreHOB. XMMHUYECKHME CBOWCTBA Ha INpHUMeEpe  XJopa
(B3auMoOJ€icTBHE C  METajulaMHM, HEMeTallJlaMH, BOJOM,  IIEJI0YaMH).
XnopoBoaopon. ConsiHas  KUCJIOTa, XWMHUYECKHE CBOMCTBA, IOJy4YEHHE,
npumeHeHue. JleicTBue xjopa M XJIOPOBOJAOPOAA HAa OpraHU3M YEJIOBEKA.
BaxHneiimme xjmopuael W HX  HaxoxzaeHue B npupoae. Ilonstue o
KHCIIOPOJCOIEpKAIINUX KUCIOTaX XJIOpa U UX COJISX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTEINEHU
okucienus. CTpoeHrne U pu3nyecKre CBOMCTBA MPOCTHIX BEILIECTB — KUCIOPOAA U
cepbl. AJUIOTPOIIHbIE MOAW(UKAIIMM KUCIOPOAa U cepbl. XMMHUECKHE CBOMCTBA
cepbl (B3aMMOJEHCTBUE C HEMETAJUIaMH, METaUlaMH, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHOW Kkwuciotamu). CepoBOJOpPOA, CTpPOEHUE, (U3HUYECKUE W
XUMUYECKHUE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENbHBbIE CBOWCTBA). OKCHUABI
Cepbl KAaK IPEICTaBUTENIM KUCIOTHBIX OKCHIOB. CepHHUCTas KHCIIOTAa U €€ COJIM.
CepHas kuciora, (QHU3MUECKHEe W XHMHYECKHE CBOMCTBa (0OIME Kak
OpeCcTaBUTeNs Kiacca KuciaoT U crneuuduueckue). Coiln CEpHON KHUCIOTHI.
XUMHUYECKUE PEaKINH, JeXKallhue B OCHOBE MPOMBIIIIEHHOTO Coco0a MoayyeHus
cepHOM KUCHOTHI. [IpencraBieHns 0 XMMHUYECKOM MPOM3BOJICTBE U CBA3AHHBIX C
HuM npodeccusx. [IpuMmenenne cepHor KUCIOTHI U Cyib(daroB. KauecTBeHHbBIE
peaknuu Ha CcynbGUT-, CylnbPua- U cyiabhar-aHnoHbL. HaxoxaeHue cepsl U ee
COCAMHEHUN B npupone. XUMHYECKOE 3arpsA3HEHUE OKPYXKAILIEH Cpenbl
COCIMHEHUSIMU Cephbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE BO3[yXa), CIIOCOOBI €ro
peI0TBpaIICHHUS.



O6mas xapaktepuctuka 3jeMeHToB VA-Tpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHue B Mpupojie, pundyeckue U XMMUYECKHE CBOMCTBA
(B3aMMOJENCTBHE C METAJUIaMH, BOAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoje. AMMHUAK, ero (u3MUECKhe M XHUMHUYECKHME CBONCTBA (OKHCIIECHUE,
OCHOBHBIE CBOWMCTBa BOJIHOIO pacTBOpa), NPUMEHEHUE U TMOJyYCHUE B
7abopaTopud W MPOMBIIUIEHHOCTH. HMOH aMMOHMS, JTOHOPHO-aKIENTOPHBIN
MeXaHu3M ero obOpaszoBanusa. Coimu aMMOHHS, UX (U3MYECKHE U XUMUYECKUE
CBOMCTBa (pa3JOKEHHE U B3aUMOJCHCTBUE CO IIeJI0YaMHu), IPUMEHECHUE.
KauecTBeHHas peaknus Ha woHb amMMoHMs. Okcumubl azora (I, I, I, 1V, V).
A3oTucTas KucjaoTa. A30THasl KUCIIOTa, €€ ModyyeHue, (U3n4ecKue U XuMUYECKHe
CBOlcTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U crhenuduyecKue),
npuMeHeHue. XHUMHUYECKHE PEaKlMH, JIEKAINIMe B OCHOBE MOJIYYEHHS a30THOM
KHCIIOTBI B TIPOMBITIUNICHHOCTH. HuTpaThl 1 HUTpUTHL. KadecTBEHHBIC peakIuu Ha
HUTpAaT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsi3HEHHE OKPYXAIoleh Cpesbl
COCIMHEHUSAMH a30Ta (KUCJIOTHBIE JIOXKAM, 3arps3HEHHE BO3/yXa, TOYBBI H
BOJIOEMOB).

®ocdop, amrorponHeie wmonudukauuum (ochopa (Oenmplii M KpacHBIM
dbocdhop), puznueckue U XMMUYECKUE CBOMCTBA (B3aMMOJICUCTBUE C METalaMH,
KHUCIIOPOJIOM, TaJIOT€HaMU, KOHIICHTPUPOBAHHBIMH a30THOM M CEPHOU KUCIOTAMH).
Oxcuasr ochopa (I, V), dochopnas kuciora, GUNYECKHE U XUMHUUYCCKHE
cBOICTBa, nosyueHune. KauecrBennas peakuus Ha (ochar-uonsl. [IpencraBnenus
o rasorenuaax docdopa (111, V).

[lonsiTue o0  MHMHEpalnbHBIX  yAOOpeHusiX. A30THble, (HochopHbIE,
KOMIUIEKCHBIE yI0oOpeHus. XHMHMUYECKOE 3arps3HEHHE OKpYyXarollew cpeabl
COeIMHEeHUSIMH a30Ta u pocdopa.

Oo6mas xapakrtepuctuka 3nemMeHToB |IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHN OKUCIICHUSI.

VYrnepoa, anmnorponHsie Mogudukanuu (rpadut, anmas, ¢ymiepeH, rpades,
HAHOTPYOKM), (U3MYECKHE W XUMHUYECKHE CBOMCTBA TMPOCTHIX  BEIIECTB
(B3auMOJIEHCTBYE C METaNIaMU, HEMETaUIaMH, KOHIIEHTPUPOBAHHBIMU a30THOM U
cepHoit kucinoramu). Ilonsitue 06 ancopOuuu. KpyroBopoT yriepoaa B npupoe.
Oxcuppl yriaepoaa, ux GU3NYeCKUe U XMMUYECKHE CBOMCTBA, ICMCTBUE HA KUBbIE
OpraHU3Mbl, MMOTYYEHUE W MPUMEHEHUE. DKOJIOTHYECKHEe MpobiieMbl atMochepsl,
cBs3aHHble ¢ okcugoM yriepona (IV). VYronbHas kucinota u €€ CoJid, HX
bu3nueckue U XMMUYECKUE CBOICTBA, MOJy4yeHUWE U npuMeHeHue. KapOoHarsl,
rUApoKapOoHaThl, uX cBoWcTBa. KadecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3MCTBE.



ITepBoHayabHbIE OHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COETUHEHUSIX
yriaepojaa: yriieBoAopoasl (METaH, 3TaH, STWIEH, aleTUJIECH), 3TaHOJ, INIMLEPHH,
YKCyCHas KucioTa. [IpupoaHbple UCTOYHUKHU YIJIEBOAOPOJOB (yroJib, MPUPOIHBIN
ra3, He(pTh), MPOIYKTHl UX MEPEPaOdOTKU, UX POJIb B OBITY M MPOMBIIIICHHOCTH.
[ToHsiTHE O OMOJOTMYECKHA Ba)KHBIX OPraHUYECKUX BEIIECTBaX — JKHMpax, OelKax,
yIIeBOJaX — M UX POJM B KU3HU 4eloBeKa. EJMHCTBO OpraHu4eckux Hu
HEOPraHUYECKUX COEAMHEHUMN.

Kpemuuii, ero ¢usnueckue U XMMUYECKHE CBOICTBa (B3aMMOJEWUCTBUE C
MeTaJUIaMH, KUCJIOPOJOM, YIJIEPOAOM, raJIor€HamMu), MOJIYyYEHUE U MPUMEHEHUE.
Ponb xpeMuus B ipupoje u texnuke. Oxenn kpemuus (1V), kxpemuuesas kucnora,
CWIMKATHL: (pU3MUECKHEe M XMMHUYECKHE CBOWCTBA, MOIY4YEHHE M NPUMEHEHUE B
OBITY M IPOMBILUIEHHOCTH. BaxkHeilline cTpouTeiabHble MaTepHalibl: KepamHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIB30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B IOBCETHEBHOM KU3HHU.

bop. OcobGennoctu ctpoenus aroma. OO0Iue npeacTaBieHus 0 GU3UIECKUX
Y XMMHUYECKUX CBOWcTBaxX. bopHas kuciora.

OKCIEPUMEHTAIBHOE U3YUECHUE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHHE ¢ 00pa3aMu MPUPOAHBIX XJIOPUIOB (TATIOTEHUIOB);

IIPOBEICHHUE ONBITOB, OTPAKAIOMIMX (PU3UUECKUE U XMMHYECKUE CBOICTBA
TaJIOT€HOB U UX COCIMHEHUI;

U3Y4YEHUE CBOMCTB COJITHON KHUCIIOTHI;

IIPOBEICHHE KAaYE€CTBEHHBIX PEAKIUU Ha XJIOPUA-, OPOMHUJI- U UOAUA-UOHBI U
HaO0JII0ICHUE PU3HAKOB UX MPOTEKAHUS;

O3HAaKOMJIEHUE C 00pa3LaMu Cephl U €€ IPUPOAHBIX COCTUHEHHUI;

HaOIOJICHWEe  Tporiecca  oOyriIMBaHMS —~— caxapa  IOJ  JICHCTBHUEM
KOHILIECHTPUPOBAHHOM CEPHOM KUCIIOTHI;

U3y4YeHUE XUMHUYECKUX CBOMCTB pa30aBIEHHON CEPHON KUCIOTHI;

MPOBEICHHE KA4YEeCTBEHHBIX peakuuid Ha CcyabPua-, cylnbPuT- U cyibdar-
VOHBI M HaOJIIO/IEHNE TIPU3HAKOB UX POTEKAHUS;

O3HAKOMJIEHHE ¢ (DU3UYECKMMHU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHUM, 00pa3iamMu a30THBIX U POCPOPHBIX YIOOPEHHI;

NOJIy4eHHe, cOoOMpaHue, paclo3HABAaHWE M HU3YYEHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

IpOBEJCHNE KaYeCTBEHHBIX PEaKIMi HAa MOH aMMOHMS, HUTPUT-, HUTPAT- U
dbocdaT-moHBI U U3YUYCHHUE MPU3HAKOB UX MPOTEKAHNUS,

M3y4EeHUE B3aUMOJICUCTBUS KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEMBIO,
CBOMCTB (hoc(HOpHON KUCIIOTHI U €€ COJIEH;



O3HAKOMJIEHUE C MOJIETISIMA KPUCTAJUIMYECKUX PEHIeTOK aiamasa, rpadura u
bynnepena, ¢ IpoLeccoM aacopOLMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM MPOTHUBOTa3a;

NOJIyYeHHE, COOMpaHHUe, pacliO3HABAaHUE M M3YYEHHE CBOMCTB YTIJIEKHCIIOTO
rasa;

MPOBE/ICHUE KaueCTBEHHBIX pEaKIUi Ha KapOOHAT- M CUJIUKAT-UOHBI U
M3Yy4YEHHE MPU3HAKOB UX MPOTECKAHNUS,

W3Y4YEHHUE B3aMMHBIX IIPEBPAILEHNN KApOOHATOB U TMAPOKApOOHATOB;

O3HAKOMJICHHE ¢ oOOpa3liaMd TPHUPOJHBIX KapOOHATOB W CHIIMKATOB, C
MPOAYKIMEN CHIIMKATHON MTPOMBIIIJIEHHOCTH;

pELIECHNE 3KCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «Ba)kHelIlne HeMETauIbl U UX
COCTUHEHUSD.

MeTtasibl U MX COeAUHEHUS

OOmme cBoiictBa MeTtauioB. OOmas XapakTEpPUCTHKA XHMHYECKUX
JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM HX IOJIOKEHHUA B Ilepuonnueckoi cucreme
xumuueckux 3remeHToB . 1. MenneneeBa u ctpoenust atomoB. Metaisl A- u b-
rpyni. CTpo€HHE NPOCTBHIX BEIIECTB — METAUIOB. MeTramindeckas CBS3b U
MeTaJuIMYecKasi KpUcTajuinueckas penieTka (IpUMUTUBHAS KyOndeckas, 00bEMHO-
LHEHTPUPOBAHHAS KyOuyeckas, IPaHELIEHTPUPOBaHHAS KyOuueckas,
reKcaroHajibHas IUIOTHOYIAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKUX CBOMCTB
METAJJIOB OT CTPOEHUS KPHUCTAIUIOB. ODJIEKTPOXMMHYECKUWA psAl HANpPSKEHUN
MeTauioB. O0IKe XUMUYECKUE CBOMCTBA MeTauioB. O01IKe criocoObl MOIyYeHUs
METAJJIOB, METAJLUIYPTHs. DJIEKTPOJIN3 PACIUIABOB U PACTBOPOB COJIEW KAaK OUH U3
Croco0OB ToJIydeHHs] MeTauioB. [loHATHE O KOpPpPO3UMM METaNIOB, OCHOBHBIE
CrocoObl 3ammThl X OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
Oponza). [IpuMeHeHre METAIIOB U CIUIABOB B OBITY U MPOMBIIIJICHHOCTH.

Memannwvt A-2pynn

[[lenounble MeTamibl: nonokeHne B [leproanueckoil cUCTEME XUMUYECKUX
anementoB /. M. MenpaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXJICHHE B IPHUPOJIE.
duznyueckre U XUMHYECKHE CBOMCTBA (HA MpUMeEpe HATPUs U Kajusl), MOJTyYeHHE.
Okcuabl ¥ TUIPOKCHUIBI HATPUS U Kanusl. [I[puMeHeHre MeN0YHbIX METAJIJIIOB U UX
coeIMHEHNI. brosornueckast pojap HaTpUs U KaJusl.

[[lenoyno3emenbHble METaJUIbl MAarHuii M KaJlblMii: TIOJIO)KCHUE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaXOXJIeHHE B Ipupojie. Pu3ndyeckre 1 XUMUYECKHE CBONCTBA MarHus
U Kanpuus. BakHelme coenuHEHUs KadblMs U MarHus (OKCHI, THUIPOKCHU]I,
COJIM), CBOWCTBa, MpuMeHeHue. JKecTKOCThb BOJbI U CHOCOOBI €€ YCTpaHEHUS.
KpyroBoport kanb1usi B IpUpoOE.



AJ'OMUHHIA: TI0JIOkKEHUE B [Ilepnoandeckoi cucteMe XMMUYECKUX AJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxoxXxAeHWe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCHIA
antoMuHus. [I[puMeHeHue aTlOMUHUS U €r0 CIUIaBOB.

Memannwot b-cpynn

OOmast xapakTepuCTHKa MeTauioB b-rpynn (MOOOYHBIX MOATrPYMMH):
nojnoxxkenue B llepuomnueckor cucreme xumuueckux dnmemeHtos . U
MenpeneeBa, 0COOEHHOCTU CTPOEHHUS aTOMOB. SIBJIEHUE «IIpoOBaia» AJIEKTPOHA HA
IpUMEpPE CTPOSHUS aTOMOB XpoMa, Melir, cepedpa. BaseHTHBIE COCTOSIHUS aTOMOB
d-2JIeMEHTOB, CTCIICHH OKHCICHHS aTOMOB B COCIMHCHUSAX. 3aBHCHMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHIOB METAUIOB OT 3HAYECHUS
CTENICHU OKMCIICHHUS DJIEMEHTAa B COCJIIMHEHUU (Ha MpUMEpE COCAMHEHUN XpoMma).
[lepBoHauanbHbBIC IPECTABICHUS O KOMIUIEKCHBIX COCAUHEHUSIX.

Menpb u cepebpo: CTpOE€HHE aTOMOB, CTENEHU OKucieHus. OOIue KpaTKue
MPEACTaBICHUS] O (PU3MYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aUMOJICHCTBHE C KUCJIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUJAaX, THJIPOKCUIAX U
coJisix, ux mpumeHeHuu. [IpeacTaBieHuss 06 aMMHUAYHBIX KOMIUIEKCax cepedpa u
Menu. KauecTBeHHbBIEC peakiiuy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTENIEHb OKUCIECHUSA. XapaKTePUCTUKA (PU3NUECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEPHbIE CBOMCTBA OKCHAA U TUIPOKCHIA.
KauecTBeHHbBIE pEaKIIMU HA KATUOHBI IMHKA.

Kenezo: cTpoeHue aTtoma, CTENEHH OKHCIIeHHs. HaxoxneHue B mpupoje.
dusnyecKkue U XUMUYECKUE CBOMCTBA JKeJie3a, IpuMeHeHue. buonornyeckas poib
xenesza. Oxcunpl, ruapokcuasl u conu skene3a (1) u xeneza (Ill), ux cocras,
CBOMCTBa M ToJiyueHHe. KauecTBeHHbIE peakIMy Ha KaTHOHBI >kene3za (2+) u
xene3a (3+). UyryH u cranp — crutaBbl xkene3a. [Ipon3BojCTBO YyryHa W CTalIu.
DKoJornYecKue mpoOIeMbl, CBSI3aHHBIE C METALTYPTUUECKUMHU MPOU3BOACTBAMH.

DKCIEepUMEHTATBLHOE U3YUEHUE BEIIECTB U SBJICHUMN:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMU;

MOJICIIMPOBAHUE METATUTMYECKON KPUCTATUIMYECKON PEIIETKH;

W3YYEHHE B3aMMOJECHCTBUS METAUIOB C BOJOM, C pPACTBOpPAMHU COJIEH H
KHUCJIOT, UCCJIEAOBAaHUE MPOIIECCOB JJICKTPOJIM3a pacTBOpoB xyopuaa meau (1) u
noauaa Kavs, KOppo3UuHl METAJIIOB;

U3y4eHUe OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHUIOB KaJbLIUS W HATPUA C
BOJIOM, X TUJPOKCUAOB — ¢ okcuaoM yraepona (1V) u kucnoramu;

W3Yy4Y€HHE CBOMCTB KapOOHATOB U THIPOKAPOOHATOR KaJIbIIUS, KECTKOU BOJIBI;

M3yYEHHUE TPOIIECCOB IMOJYyUYECHHS THUIAPOKCHUIOB >Kejie3a, UX XUMHUUYECKHUX
CBOJMCTB;



M3y4YeHUE PU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMi Ha MOHBI (MarHus,
KaJIbITUS, aJTFOMUHUS, IIMHKA, kene3a (2+) u xenesa (3+), meau (2+);

HaOJIOZICHUE U OMHMCAaHWE OKpalllMBaHUs IJIAMEHU MOHAMU HATpUs, Kalus U
KaJIbLIHS;

ucciaenoBanne aM(POTEPHBIX CBOWCTB THUAPOKCHIA ATIOMUHHUS, THAPOKCHIA
xpoma (I1l) u rugpokcuia IUHKA;

pEILIEHHE DKCIIEPUMEHTAIBHBIX 3a/1a4 MO TeMe «BaxHeline MeTamibl U UX
COEIUHECHUS.

XuMHS M OKPYXKAKOIIAS Cpeaa

BemecrBa u Marepuanbl B IOBCEAHEBHOM JKM3HHM 4YEJIOBEKa. BakHeuine
BEIIECTBA U MaTepualbl, 00JacTH MX NMPUMEHEHHs. be3onacHoe HCIoNIb30BaHUE
BEIIECTB M XMMUYECKHX peakuuii B ObITy. llepBasi momoinb mpu XUMHUYECKUX
05KOrax U OTPABJICHUAX.

HoBsie Mmatepuansl u TeXHOJIOTUU. [[pUHIUNBI «3ETEHON XUMUW.

OCHOBBI HKOJIOTHYECKON TPaMOTHOCTH. XHUMHUS U 3J0pPOBbE. 3HAUYECHUE
U3Y4aeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHEHHM Il (QYyHKIIMOHUPOBAHUS
opranusma yesnoBeka. [loHsTue o 310poBoM 00pase KU3HU.

XUMUYECKOE 3arpsi3HEHUE OKPY KAIOIIEH Cpelibl. DKOJOTHUECKHE TTPOOIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMH YTIIEPOJa, a30Ta, CEPhI, THKEIBIX MeTauoB. [loHsTHE
o IIJIK. Poip XumMuu B pelieHuH 3KOJIOTHISCKHUX MPOOIeM.

OKCIIEpUMEHTAIbHOE HM3Y4YEHUE BEIIECTB U SIBICHUI: O3HAKOMJICHUE C
oOpasiaMu MarepuanoB (CTEKJIO, CIJIaBbl METAJIOB, MOJUMEPHBIE MaTepHUalbl),
ONPEAECICHUE KUCIOTHOCTA TMPUPOAHBIX BOJ, MOAECIMPOBAHUE MpOIECcCca
00pa3oBaHus KUCIOTHOTO A0S, U3yUYCHHE €r0 BO3ICHCTBUS HA MaTEPUAJIBI.

IloBTOpeHne m 00001IeHMe 3HAHUI OCHOBHBIX pa3aesioB KypcoB 8-9
KJIACCOB

[Tepuonnueckuii 3akoH u leproanueckas cuctemMa XUuMHUYECKUX JIEMEHTOB B
CBETE MPEACTABJICHUN O CTPOCHUSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
XAMHWYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U rPyINIax.

CtpoeHue BelecTBa B TBEPIOM, KUIAKOM U Ta3000pa3HOM COCTOSIHUH. BUibI
XUMHUUYECKON CBA3U. 3aBUCHUMOCTh CBOMCTB BEIIECTBAa OT THUIA KPUCTALUINYECKOM
PELIETKU U BUJIa XUMUYECKOU CBSI3H.

Knaccudpukanuss XUMHUECKUX peaKIUid MO0 pa3IMYHbIM  IPU3HAKAM.
[IporHo3upoBaHre BO3MOKHOCTHM NPOTEKAHUS XUMHUYECKHX IIPEBPALICHUN B
Pa3IMYHBIX YCJIOBUSIX HA OCHOBE IIPEJICTABICHUM XHWMHUYECKOM KHUHETUKU W
TEPMOJIMHAMUKH.

XUMHUUYECKHE peakuu B pacTBopax. ['maponns coseil. Peakuuu okuciaeHus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



CBoiicTBa KHCJIOT, OCHOBaHMM M COJ€H B CBeTE MNpPEACTaBICHUNA 00
IEKTPOJIUTUYECKOM  JAUCCOLMALMM UM OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkumsIx.

Mesicnpeomemmuoie ceéa3u

Peanmnsanus MeXnpeIMETHBIX CBSI3€W INPU W3YYEHHH XUMHM B 9 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAyYHBIX
NOHATHUH, TAK U TIOHATHM, IPUHATHIX B OTACIBHBIX €CTECTBCHHBIX HayKaX.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: ABJIEHUE (TIPOIIecC), HAyYHBIN (akKT,
TUIOTEe3a, TEOpHsl, 3aKOH, aHalu3, CUHTE3, KiIaccu(UKalus, NEePUOIUYHOCTD,
HaOJI0/IeHNE, IKCIEPUMEHT, MOJETUPOBAHUE, U3MEPEHHE, MOJENb, TEXHOJIOTHS,
MaTepHabl.

dusuka: BEIIECTBO, TEIO, (PU3NYECKUE BEIUYMHBI, CAUHMUIIBI HU3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOThI, aTOMbI M MOJIEKYJIbI, arperaTHble COCTOSIHUE
BEILECTBA, CTPOEHUE Ta30B, XUAKOCTEM W TBEPAbIX (KPUCTAUIMYECKHX) TeEI,
KpUCTAJUIMYECKasl PEIIETKA, 3JIEKTPOH, SApPO aroMma, NIPOTOH, HEUTPOH, HOH,
HYKJIWJ, U30TOIbI, KBAaHTbI, PaJIMOAKTUBHOCTb, alib(ha-, OeTa- U raMMa-u3Iy4eHHe,
IEKTPUYECKUH 3apsill, IPOBOAHUKH, ITOIYIIPOBOJIHHUKH, TUIIEKTPUKHU, COTHEUYHBIN
CIEKTp, pa3yioKeHUe OeI0ro CBeTa B CIEKTP.

buosnorus: sxocucreMa, ouochepa, GoTocHHTE3, MPOIIECCHl 0OMEHA BEIIECTB,
MUHEpPAJIbHBIE YAOOPEHUs, MHUKPOIJIEMEHTHl, MaKpPO3JIEMEHTbI, NHUTATEIbHbIC
BEILECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIIAeMbl€, TOIUIMBO, BOJAHBIE PECYPCHI, IIJIAHETA 3EMJIS.

TexHomorus: CTPOUTEIbHBIE  TEXHOJOTHH, CEJIbCKOXO3SIIICTBEHHBIE
TE€XHOJIOTHH, TEXHOJIOTUH 3JIEKTPOHHON IPOMBIIUIEHHOCTH, HAHOTEXHOJIOTHH.



[JIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS [TIPOIPAMMBI [10 XUMUU
HA YPOBHE OCHOBHOI'O OBLLEI'O OBPA30OBAHUS (YIJIYBJIEHHBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCITUTATEIBHON ACSATEIBHOCTH 00pa30BaTEIbHOM OpraHU3allui B COOTBETCTBUH C
TPAAULUOHHBIMA POCCUHCKUMU COLIMOKYJIBTYPHBIMH U JYXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMA B OOIIECTBE MpaBUJIaMH M HOPMaMU MOBEICHUS U
CHOCOOCTBYIOT TIpOIECCaM CAaMOIO3HAHUS, CAMOPA3BUTHUS M COLMATH3AIIH
oOydJarommxcs.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IMO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacIIMpEHUE ONbITA ACATEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUS:

IIPOSIBJICHUE LICHHOCTHOI'O OTHOLIEHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAy4YHOMY M HMCTOPHUYECKOMY HACIEIUIO0, NOHUMAHUE 3HAYEHUS XUMUYECKON
HAayKW U TE€XHOJIOTUU B JKU3HU COBPEMEHHOTO OOUIECTBA, B PA3BUTHH 3KOHOMHKHU
Poccuu u cBoero peruona;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUE O COLMAJIbHBIX HOpPMax M NPaBWIAaX MEKIUYHOCTHBIX
OTHOILICHH B KOJUIEKTUBE, TNPOSBICHUE KOMMYHUKATUBHOW KyJIbTYpbl B
pa3HO00pa3HON COBMECTHOM J1€ATEIbHOCTH;

CTpEMJICHHE K B3aMMOINOHMMAHHIO U B3aUMOTIOMOIIH B Ipoliecce y4eOHOH U
BHEYUEOHOM! JeSTeIbHOCTH;

TOTOBHOCTh OLIEHMBATh CBOE IOBEICHHUE U IIOCTYIIKM CBOMX TOBapUUIEH C
NO3ULIMHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS IOCIEACTBUI
ITOCTYTKOB;

3) popMupoOBaHUS HEHHOCTH HAYYHOI'0 IO3HAHUA:

MHPOBO33PEHYECKUE TIPEICTABICHUSA O BEIIECTBE M XMUMHUYECKOW pPEaKIMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOAMMBIE JJIs
MOHUMAaHUs CYIIIHOCTU HAyYHOM KapTUHBI MUPA;

OCO3HAHHE IIEHHOCTY HAYYHOTO IMMO3HAHUWS I Pa3BUTHUS KaXKJO0TO YEJIOBEKA
U MPOU3BOJUTENBHBIX CUJI OOIECTBA B LIEJIOM, POJIM U MECTa HaAyKu «XUMUSD» B
CUCTEME HAy4HBIX IPEACTABICHUM O 3aKOHOMEPHOCTSX PAa3BUTHS NPHUPOJBI,
B3aHMOCBSI3SIX YEJIOBEKA C IPUPOAHOM U TEXHOJIOTUYECKON CPENOM;

No3HaBaTelibHasg MOTHBALMg W HMHTEpPEC K OOYYEHHIO0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpa3BUTHIO M €aMOOOpa30BaHMIO, K HCCIEIOBATEIbCKOM



NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBiieHWsS W YPOBHS JAJIbHEUILErO
oOyueHus;

4) BOCIUTAHUSA KYJbTYPbI 3/10POBbSI:

OCO3HAHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKA Ha 3/IOPOBBIA 00pa3 >KU3HU, OCO3HAHWE TMOCICACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Jsl, HAPKOTUKOB, KypEeHUsI),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0€30MacHOCTH TIpU  OOpallleHuu ¢
XUMUYECKAMH BEIIECTBAMH B YUECOHBIX U )KH3HEHHBIX CUTYyaITUsX;

S) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpOBaHUE TICHHOCTHOTO OTHOIICHHS K TPYIAOBOM ACSITEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEKA M K MCCIIEIOBATENHCKON JEATEIHbHOCTH KaK
BBICOKO BOCTPEOOBaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusiM, CBA3aHHBIM C XUMHUEH, B TOM YHCIE K
npodeccusiM HaydHOU cepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpealn3alii B 3TOU
chepe;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

OCO3HaHHE HEOOXOIMMOCTH OTHOIIEHUS K MPUPOJIE KAK UCTOUHUKY KU3HHU HA
3emMiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBLIIIICHUE YPOBHSI JKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCHEACTBUNA IS
OKpYXalolel cpeapl; OCO3HAHHWE TIJ00aJbHOTO XapakKTepa 3KOJIOTHMYECKHX
npoOJjieM U MyTed HUX PEeLICHUs; CIIOCOOHOCTh MPUMEHSTh 3HAHMSI, MOJy4aeMble
MpU U3YYCHUU XUMHH, JJIsI PEIICHUs 3ajJlay, CBSI3aHHBIX C OKPYXaIoIIeH cpeoi;
AKTUBHOE HENPUATUE JCUCTBHM, IPUHOCAIIMX BPEN OKPYXKAIOLIEH CpenE;
OCO3HAHHME CBOEH POJIM KaK TpaKJaHUHA U TTOTPEOUTENS B YCIOBUAX B3aUMOCBS3U
IIPUPOJHOM, TEXHOJIOTUYECKOM M COLUMAIBHOM Cpell; TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOHN JeATETbHOCTH IKOJOTUUECKON HAIIPABICHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl O00y4YalOIIMUXCsA, OCBOMBIIMX NPOrpaMMmy IO
XUMHH OCHOBHOT'O O0IIeT0 00pa30BaHusl, BKIOYAIOT:

YCBOEHHE MEXIUCUUIUIMHAPHBIX (MEXIPEIMETHBIX) OHATUN, OTPaKatoLIuX
MaTepualbHOE €IWHCTBO MHpa U TMpolecc NOo3HaHUs (BEIIEeCTBO, CBOMCTBO,
DHEpPrus, SIBJICHUE, HAY4YHBIH (DAKT, 3aKOHOMEPHOCTh, THIIOTE3a, 3aKOH, TEOpHS,
HaOJII0ICHUE, U3MEPEHHE, UCCIIEI0BAaHUE, SKCIIEPUMEHT U JIPYTHUE);

OBJIAZICHUE YHUBEPCAJIbHBIMH Y4YEOHBIMH ACUCTBUSIMH (T1O3HABATEIHHBIMH,
KOMMYHHUKATUBHBIMH,  PETYJISATUBHBIMH),  BaXXHBIMM  JJIs  TIOBBIIICHUSA
(G ()EKTUBHOCTH OCBOCHMS COJEpKaHHUS Y4yeOHOro mnpenMera, (HOpPMUPOBAHMS



KOMIIETEHLIUM, a  TakkKe  IPOEKTHO-UCCIEAOBATENIbCKON  JeSTENbHOCTU
oOy4aronuxcs B Kypce XuMuUu;

CIIOCOOHOCTh MX HCIOJIb30BaTh B YUEOHOM, IMO3HABATEIHHOM U COLMATIBLHOM
MPaKTHKE.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUS

ba3oBble jornueckue geicTBUs:

YMEHHSI HCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUJIEHUS NPU OCBOCHHUH
3HAHUM: PACKPBIBATH CMBICT XUMHUYECKUX MOHSITHHA (BBIACIATh UX CYIIECTBEHHbIE
MPU3HAKH, YCTAHABINBATH B3aUMOCBSA3b C JIPYTUMU MOHSATUSIMU); aHAIU3UPOBATh,
CpaBHUBAThb, 00001aTh, BHIOMPATh OCHOBAHWUA JUIA KJIacCUPUKAIUU U
CUCTEMATU3alMN XUMHUYECKUX BEIIECTB M XUMHYECKUX PEAKIMil; yCTaHABIMBAaTh
MPUYUHHO-CJICICTBEHHBIE  CBS3M  MEXKIY OOBEKTaMH HU3Y4YEHUS; CTPOUTH
JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIC, TI0 aHAJIOTUH);
npejJiarath KpUTEPUU U BBISIBISATH OOIIME 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B
M3y4aeMbIX MPOIECCaX U SBJICHUSX; MPOBOJIUTH BBIBOJLI U 3aKJIIOUCHUS; YMEHUS
NPUMEHSATh B MPOIECCE MO3HAHUS MOHATUS (IIPEIMETHbIE W METarpeaMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yeMble B XUMHH, MPEOOPa30BbIBATH
MOJIEIbHBIE MPECTABICHUS — XUMUYECKUI 3HAK (CHMMBOJI 3JIEMEHTA), XUMUYECKast
dbopmylia U ypaBHEHHE XMMUYECKOW PEAKIMU — MPU PEIICHUU Y4eOHBIX 3a7ad; C
Y4€TOM OTHUX MOJICJIbHBIX TMPEJCTABICHUN  XapaKTepu30BaTh U3Yy4aeMble
XUMUYECKHUE BEIIECTBA U XUMUYECKUE PEAKIIUH.

ba3oBble wucciaegoBareJibckie AedCTBUA (METOAbI HAYYHOrO0 IO3HAHUSA
BeILECTB M SIBJICHUIT):

YMEHUSI TPUMEHATh METOJbl HAayYHOTO TMO3HAHUSI BEIIECTB U SIBJICHUM Ha
IMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOM TO3HABATEIBHON U
MPOEKTHO-UCCIIEIOBATEIbCKOM AESTEIbHOCTH;

YMEHHUS HKCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KA4YECTBE HHCTPYMEHTA
MO3HAHUS Y CAMOCTOSITENIbHO CTaBUTh BOIIPOCHI; aHATU3UPOBATh (DAKTHI, BBISIBISATh
u GopMyIUpoOBaTh MPOOJIEMY, ONPENENATh 1eJb U 3aJa4d, COOTBETCTBYIOLIUE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMUCATENbHYIO U OOBSICHUTEIIBHYIO TUIIOTE3Y
U OCYHIECTBJISITH €€ MPOBEPKY; YMEHHUS MPOBOAUTH HU3MEPEHHUS HEOOXOIUMBIX
MapaMeTpoB, BBIYUCIICHUS, MOJICIUPOBAHUE, HAOIIOJCHUS U OKCIIEPUMEHTHI
(peasibHBIE W MBICJIICHHBIE), CaMOCTOSITEJIbHO TPOTHO3MPOBATH PE3YJIbTaTHI,
dbopmynupoBaTh 0000IIEHUS] W BBIBOJABI MO pe3ysbTaTaM MPOBEJACHHOTO OIIbITA,
WCCJIEIOBAHMSI, COCTABIISITh OTYET O MPOCIIaHHON padoTe;

Pa6ora c nunopmanueii:

YMEHHUsI OPUEHTUPOBATHCS B PA3TMYHBIX UCTOYHUKAX MH(OpMaIKM (Hay4yHO-

MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXaHUsl, CIPaBOYHBIE IOCOOUS,



pecypebl MHTepHeTa); aHanu3upoBaTh HHPOPMALIMIO U KPUTUYECKH OLIEHUBATH €€
JIOCTOBEPHOCTh M HEMPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uH(pOpMaIUIO, 3HAUMMYIO JJIA pelleHUs y4eOHOW 3ajaud; YMEHUsS TPUMEHSTh
pa3iauuHble METOAbl M (POpMyIMpOBaTH 3ampochl MPU TOUCKE U OTOOpe
uHbopMaIuy, HEOOXOIUMOU MJis BBIMOJHEHUS Y4YEOHBIX 3a7ad; HCIOJIb30BaTh
WH(OOPMAITMOHHO KOMMYHHMKATHUBHBIE TEXHOJIOTMM M Pa3jMYHble IMOMCKOBBIE
CUCTEMBI; CAMOCTOSITEIbHO BBIOMPATh ONTUMAJIbHYIO (GOPMY MPEACTABICHHUS
uHbopMaluu (cxeMbl, rpaduKku, AUAarpaMMbl, TaONHIBI, PUCYHKH U JApYyTUe
¢dbopMbI); YMEHHS HCIOJIB30BaTh HAYYHBIN SI3BIK B KaueCTBE CpeNCTBa pabOThI C
XUMHYECKOM HWHpopManueil; MNpUMEHATh MEXNpeAMeTHble (pusuueckue u
MaTEeMaTUYeCKHUE) 3HAKU U CHUMBOJIBI, (DOPMYJIbl, aOOpeBUaTyphbl, HOMEHKIIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaIJISIHOCTH.

KoMMmyHMKAaTHBHBbIE YHHBeEPCAJIbHbIE YueOHbIe NeiCTBUS:

1) ymenus oOmieHus (MMCbMEHHOM U YCTHOM KOMMYHUKAIIVH):

MPEACTABIATh IOJYUYEHHBIE PE3YJIbTaThl MO3HABATEIBHOM NESITEIHHOCTH B
YCTHBIX W THCbMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C Mpe3eHTaluen
pPE3yNbTATOB BBHINOJHEHHUS XUMHUYECKOTO SKCIEpUMEHTa (MCCIIEI0BATEIbCKOU
7a00paTOPHON UITM MPAKTUYECKON pabOThI, y4eOHOTO MPOEKTA); B XOJ€ IUajiora u
(MIM) IUCKYyCCUU 3a7aBaTh BOMPOCHI IO 00CYK/1aeMOM TeME U BBICKA3bIBaTh UJIEH,
(GbopMyIMpOBaTh CBOU MPEUIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS MPEI0KEHHOM
3aJ1a4yu.

2) ymeHusl yueOHOTO COTpyIHUYECTBA (FPYIIOBasi KOMMYHUKAIHS):

y4acTBOBaTh B TPYININOBBIX (opMax pabOThl: IIAHUPOBATH OPTraHU3ALMIO
COBMECTHOI paboThl, OMpENEIsTh CBOIO PpOJIb, PACHPENEIATh 3aJadd MEXIy
YJICHAMH TPYMIBI, BBHINOJHATH CBOIO YacTh pPaOOThI, KOOPAMHUPOBATH CBOU
JEUCTBUSL C ACHUCTBHUSIMU JPYTMX WICHOB KOMaHIbI, ONPEIEISATh KPUTEPUU IO
OLICHKE KayeCTBa BBIMOJHEHHON padoOThl; pelaTh BO3HUKAIOUIME MPOOJIEeMBbl Ha
OCHOBE yuyeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TMO3MIIMI, ydacTBOBaTh B
OOCYXKJeHHH, OOMEHE MHEHUSIMH, «MO3TOBOM WITYpMe» M JApyrux ¢dopmax
B3aUMOJCHUCTBU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe YueOHbIe NeiCTBUSA

OBHaJleHI/IC YHUBCPCAJTbHBIMHA y‘IC6HBIMI/I PEryJIATUBHBIMUA JICP'ICTBHHMH
BKJIIOYACT Pa3BUTUC CaMOOpraHn3alv, CaAMOKOHTPOJI, CaAMOKOPPCKIHWHU, B TOM
HUCJIC:



yMEHUSl peliaTh y4eOHble M HCCIIEOBATENbCKUE 3a/ladyd: CaMOCTOATEIbHO
BBIOMpATh CHIOCOO pelieHusl yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BbIOMpAaTh HauboJee MOAXOMSAIMIMA C YYETOM CaMOCTOSITEIBHO
BBIICIICHHBIX KPUTEPHERB), TUTAHUPOBATH CBOIO Pa0OTY MPHU PEIICHUN yIeOHON WITH
UCCJENOBATENIbCKOM  3aJa4yd; Ha  OCHOBE  MOJYYEHHBIX  pPE3yJbTaTOB
dbopmynrpoBaTh 0000IIEHUS W BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BHUTHE
MPOLIECCOB; aHAJIU3UPOBATH PE3YJbTAThl: COOTHOCUTH CBOU JICUCTBUS C
IUIAHUPYEMBIMU  PE3YJIbTaTaMH, OCYIIECTBIIATh CAMOKOHTPOJIb JI€ATEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIESITEIBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOIIEHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pE3yJabTaThl OCBOCHHUS MPOTPAMMbl MO XHMHU OCHOBHOIO
obmiero obpa3oBaHUs Ha YIUIYOJICHHOM YPOBHE MMEIOT OOIee CoJepkKaTeabHOe
AIpO C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOrO YpPOBHS, COIJIACOBAHBI MEXIY
co0OM, 4YTO TO3BOJIAET PEATU30BBIBATh YIIIYOJEHHOE H3YYEHHE KaK B paMKax
OTHEJIbHBIX KJAcCOB, TaK MW B paMKax peajlu3alldd HWHJIUBUAYAJIbHBIX
o0pa3oBaTeIbHBIX TPACKTOPUA, B TOM YHCIIC UCIIOJIb3YsI CETEBOE B3aUMOJICHCTBHE
opranuzanud. [lo 3aBepiieHHH pean3aliu MPOTPaMMBbl YIIIYOJIEHHOTO YpPOBHS
oOyyJaromuecsi CMOTYT JIeTaJIbHEE OCBOUTh MaTepuall, OBIAJETh PaCIIUPEHHBIM
KPYroM MOHSTUN U METOJIOB, peliaTh 3a/1aur 00Jie€ BLICOKOTO YPOBHS CJI0KHOCTH.

[IpenMeTHbIe pe3ysbTaThl BKJIIOYAIOT: OCBOCHHE OOYUYAIOIIUMUCS HAYYHBIX
3HaHWM, yMEHUH U CHOCOOOB JEUCTBUM, cHenupUUECKUX I MPEeIMETHON
o0nmacTu «XUMUS»; OCHOBHI HAYYHOTO MBIIUICHUS;, BUABl JIEATEIBHOCTH TIO
MOJYYEHUI0 HOBOTO 3HAHUSA, €ro HHTEpIpeTalud, peoOpa3oBaHUI0 U
NPUMEHEHUIO B PAa3JIMUHBIX YYEOHBIX U PEATbHBIX JKU3HEHHBIX YCIOBUSX;
00ecreynBalOT BO3MOKHOCTh YCIIEITHOTO OOYYEHHS Ha CIEAYIOIEM YpPOBHE
oOpa3oBaHUs.

K xoHumy oOyuenuss ¢ 8 kaacce y oOywarwmierocss OyayT copMUpOBaHbI
CIEYIONTUE TIPEAMETHBIC PE3yNbTaThl H3YYEHUS XUMUU Ha YIIyOJEHHBIM
YPOBHE:

pacKpbIBaTh CMBIC] OCHOBHBIX XUMHUUYECKUX TIOHSTHUH: aToM, MOJEKYJa,
XUMHUYECKUW DJIEMEHT, METaJUl, HEMeTasl, a/UIOTPONus, MNPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsI W HEOJHOPOJHAsA), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAasi U MOJIEKYJISIpHAasi Macca, KOJMYECTBO BEIECTBA, MOJb,
MOJISIDHAsE Macca, MaccoBas [0S XHWMHYECKOrO »JJIEMEHTa B COCIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTH Ta30B, OKCHUJ, KUCJIOTa, OCHOBAHMUE,
CoJib, aM(OTEpHBIA OKCHJA, aM(POTEpHBIA THUAPOKCHA, XUMUUYECKas peakius,
KJaccu(uKaIys peakiuii: peakiiui COCIUHEHUS, PEaKIIUU Pa3I0KECHUsI, PEAKITUU



3aMEIlEeHUs], PEaKIUU OOMEHa, 9K30- W DHJOTEPMHUYECKHE PEaKIMH; TEIIOBOU
abdexT peakiuu; SAPO aTOMa, AIEKTPOHHBIM €O aromMa, aTOMHas OpOUTalb,
paguyc atoma, XMMHYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHasi CBf3b, HWOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBas JOJsS BELIECTBA
(mpoueHTHasT KOHLEHTpauusl) B pacTBOpPE, MOJIApHAs KOHLIEHTpALUs BEIIECTBA B
pacTtBope; 3JIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJIECHUS, OKHUCIHUTEIH W
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METOJ SJIEKTPOHHOTO OanaHca;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHX MOHSITHH H
NPUMEHSATH 3TU MOHITHS NPY OIUCAHUU BEUIECTB U UX MPEBPALICHUIA;

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTaBIEHUSI (POpMYJ BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

ONpPEAENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENEHb OKHUCIIEHUS D3JEMEHTOB B OHMHAPHBIX COCIUHEHMSIX, MPUHAIJICKHOCTh
BELIECTB K OIPEAEIEHHOMY KJ1acCcy COeIUHEHUH 1o (GopMyiaM, BUIbl XUMHUUECKON
CBSI3U (KOBAJEHTHON U HOHHON) B HEOPTaHUYECKUX COCIMHEHUSX;

PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsS MAacChl BEIIECTB, IMOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona [[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPHUH, 3aKOHAa ABOTAIPO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
NIO3HAHHSA, B TOM YHUCJIE OKCIHEPUMEHTAIBHBIX M TEOPETUYECKHX METOIAX
VICCJIEIOBAHMSI BEIIECTB U U3YUYECHHSI XUMUYECKUX PEaKLU;

JEMOHCTPUPOBATh TMOHHMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX NoyiokeHus B [lepuonnueckoii cucreme:

OMUCHIBATh W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuognyeckoi
CUCTEMBI XMMHYECKUX AJIEMEHTOB: pa3audarh MOHATUS «IJIaBHas noarpynna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Manbsie mepuoab» U «O0JbIIINe
NEPUOBI»;

COOTHOCUTh 000O3HAuU€HHUs, KOTOpble MMeIOTCs B Tabnuue «llepuonnueckas
cucreMa xumuueckux oanemeHtoB Jl. WM. MenneneeBa», ¢ 4YHCIOBBIMU
XapaKTepUCTUKAMU CTPOEHUS aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsin
spa, oOLIee YUCIIO 3JIEKTPOHOB U PACIPEEICHNUE UX MO 3JICKTPOHHBIM CIIOSM);

OOBSICHSITh CBSI3b TOJIOKEHMsST d3JeMeHTa B Ilepuoauueckoil cucreme ¢
pacnpeneneHueM 3JEKTPOHOB IO JHEPreTUYECKMM YPOBHSM, MOAYPOBHSIM U
opOUTaISIM aTOMOB MEPBIX YETHIPEX MEPUOJIOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE JJIEMEHThI, HEOPraHWYEeCKHE BEIIECTBa,
XUMUYECKUE peaklnu (110 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLMU BEIIECTB, 11O
TerIoBoMy 3G DeKTy);

XapakTepu3oBaTh (OMUCHIBATh) (PU3UUYECKME U XHMMHYECKHE CBOICTBa
IPOCTBIX U CJIOXKHBIX BELIECTB: KUCIOPOJa, BOAOPO/A, BObI, OOIINE XUMUYECKUE



CBOMCTBa OKCHJOB, KUCJOT, OCHOBaHMI M COJIEH, T€HETUYECKYIO CBSI3b MEXKIY
HUMHU, MOATBEPKIAs MPUMEpPaMU MOJEKYJISIPHBIX YPABHEHHM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIii;

OIHKCHIBATh POJIb KUCIOPOJAa, BOJAOPOIA U BOJBI B MPUPOJIHBIX MPOIIECCaX, B
JKUBBIX OpPraHU3Max, UX MPUMEHEHUE B PA3IMYHBIX OTPACISIX MPOMBIILICHHOCTH,
BO3MOYKHOE MCTOJIB30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT UX
COCTaBa M CTPOCHUSA, BO3MOXKHOCTH TPOTEKAHHUS XMUMHUYECKUX MPEBpPAIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIUUCIISTh OTHOCUTEIBHYIO MOJEKYJSPHYIO M MOJISIPHYIO MacChl BELIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JTOJIF0 XUMHUYECKOTr0 3JI€MEHTa B COSCIUHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEeMEHTa 1Mo (opmylie COCAUHEHUs, HaXOIUTh
IpoCTEHIIyo (OPMYITy BEIIECTBA MO MAaCCOBBIM MIJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIIECTBA B PacTBOPE, MOJSIPHYIO KOHIICHTPAIIMIO BEIECTBA B
pacTBope, MPOBOJIUTH PACUEThI IO YPABHEHUSIM XUMUYECKON peaKIuy;

MPUMEHSTH OCHOBHBIE OIEPAIlU MBICIUTEIHHOU JEATEIBHOCTU — aHAIIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHNUEe, CUCTEeMAaTH3alMI0, KIACCU(DUKAIUIO, BBISIBICHHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — I WM3YYCHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIMi, €CTECTBEHHO-HAYYHbBIE METObI TTO3HAHUS — HAOIIOACHHUE,
U3MEpEHUEe, MOJCIHUPOBAHUE, DKCHEPUMEHT (peaibHbIi W MBICICHHBIA) — IS
OCBOEHUS YYEOHOT'O COJCPKAHUS;

packppiBaTh  CYIIHOCTh TPOIIECCOB OKUCICHHS W  BOCCTaHOBIICHUS,
COCTABJISITh YPaBHEHUS TMPOCTBHIX OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(MEeTOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHABIMBATh CBA3UM MEXKIY pealbHO HAOII0IaeMbIMU XUMHYECKUMU
SBJICHUSIMU ¥ TIPOLIECCAMHU, MTPOUCXOISIIUMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATD
MIPUYUHBI MHOTOOOPa3us BEMIECTB, COOTHOCUTh XMMHUYECKUE 3HAHUS CO 3HAHUSIMU
JIPYTUX YICOHBIX MPEIMETOB;

coOmoaTh mpaBwia  Oe3omacHOW — paboThl B j1abopaTopuu  TpH
UCIIOJIb30BAHUU XUMHUYECKONM TOCYIbl M OOOpyJOBaHUS, a TakkKe IMpaBuiia
oOpalmieHusi ¢ BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKIHMSMHU BBIMOJTHEHUS
7a00paTOPHBIX OMBITOB M MPAKTHUYECKUX PAa0OT MO TOJYyYEHUI0 U COOMpaHUIO
ra3oo0pa3HbIX BelIECTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOoBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
DKCIIEPUMEHTATLHBIX 3a7a4 1o TemMe «OCHOBHBIE KIJIACCHI HEOPTraHUYECKHUX
COCJIMHCHUI;

JEMOHCTPHPOBATh  BIAJCHHE OCHOBAMH XHWMHYECKOM TPaMOTHOCTH,
BKJIIOUAIOIIEH yMeHUsI 0€30MacHoro oOpalieHus ¢ BeIeCTBAMM, UCIIOJIb3YEMbIMU



B MOBCEIHEBHOM >KM3HU, a TaK)K€ 3HAHHME MPABUII MIOBEICHUS B LIENSAX COEPEKESHUS
3JI0POBbsI U OKPY>KAIOIIEH Cpeibl.

K xoHmy oOyuenus 6 9 knacce y oOydaromerocs OyayT chopMUpOBaHBI
CJICTYIONTUE TIPEIMETHBIC PE3yJIbTAaThl U3YUCHHS XUMHUH HA YTITyOJIEHHBIM YPOBHE:

PacCKpbIBATh CMBIC] OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUYECKUN DJIEMEHT,
aToOM, MOJIEKYyJla, MOH, KAaTHOH, aHUOH, OJJIEKTPOOTPUIATEIBHOCTh, CTEIEHBb
OKHUCJICHUS, XUMHUYECKasl peaKIlus, TEIIoBor 3P GheKT peakiuu, MOJb, MOJISIPHBIH
00BEM, pacTBOp;

ANEKTPOJIUTHI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECCKAS] TUCCOLMAIIUS, PEAKIIUU
MOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTUMble M HEOOpaTHMbIE pPEaAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE  PEAKIIMHM, OKHUCIHUTENb, BOCCTAaHOBUTEID,
OKHCJICHHUE U BOCCTAHOBJICHUE, JJIEKTPOJIM3, aJUIOTpomnus, amMGOTEpPHOCTH,
XUMUYECKasi CBA3b (KOBAJCHTHAs, MOHHAS, META/UIMUECKasi), MEXKMOJICKYIISIPHbIC
B3aUMOJICUCTBUS (BOJOpPOAHAsT CBsI3b, cuibl BaH-nep-Baanbca), KoMmiuiekcHbIe
COCJIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAs KyOuuyeckas, 00bEMHO-
LEHTPUPOBAHHAS KyOndeckas, rpaHElEHTPUPOBAHHAS KyOudeckas,
reKcaroHaljibHasi IUIOTHOYMAaKOBaHHAs), KOPPO3Usl METAIJIOB, CIUIABBI, CKOPOCTH
XUMHUUYECKOMN peaKIuu, KaTajinu3, XUMUYECKOEe PaBHOBECHUE, DJIEMEHThl XUMUYECKOU
TEPMOJMHAMHKHU KaK OJHOM U3 TeOpeTUYECKUX ocHOB xumud; [1/1K;

WUTKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHUA H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BELIECTB U UX MPEBPAIICHUIH;

MCIIOJIB30BaTh XMMHUUECKYI0 CUMBOJIMKY JJII COCTaBlieHUsI (hOpMYJT BEILIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

ONPENENATh BAJEHTHOCTh U CTENEHb OKHUCICHUS XMMUYECKUX 3JIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K ONPEICICHHOMY
KJIacCy CO€IMHEHUN 1o (opMynaMm, BHUJIBl XUMHUYECKOW CBS3M (KOBAaJCHTHOM,
WOHHOM, METAJNTMYECKOW) B HEOPTaHUYECKUX COCTUHEHMSX, 3aps]l HOHA IO
XUMUYECKON (popmyrie, xapakTep Cpelbl B BOJHBIX PAaCTBOPAX HEOPTaHUUYECKHX
COEIMHEHUM, TUIl KPUCTAINIMYECKOMN PEIIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbIica Ilepuommyeckoro 3akona JI. WM. Menaeneea wu
JIEMOHCTPUPOBATH €TI0 TOHUMAHMUE:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckoi
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3lnyaTh MNOHATHS «A-Tpynmna» u «b-
TPyNIay, «Majble IEPUOIb» U «OOJBIINE EPUOIBI»;

OOBSICHSITh CBSI3b TIOJIOKEHMST dJieMeHTa B Ilepuoauueckoil cucreme ¢
pacnpesieieHueM JJIEKTPOHOB M0 DJHEPreTUYECKUM YPOBHSIM, IMOIYPOBHSIM H
opOUTaJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;



BBIICNISATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHJIOB) B Mpejesiax MallbIX MEPHOJIOB M TIABHBIX MOJTPYII C
Y4E€TOM CTPOCHHS UX aTOMOB,;

PacCKpbIBaTh CMBIC TEOPHUH AJIEKTPOJIUTHUECKON TUCCOIMAINK, 3aKkoHa ['ecca
U €ro CIEJICTBHM, 3aKOHA JIEWCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTH XHMMHYECKOW peakldd, HampaBICHUs CMEIICHUS XUMHUYECKOTO
pPaBHOBECHS B 3aBUCUMOCTH OT Pa3IMIHBIX (haKTOPOB;

KJIacCU(PUIMPOBATh XMUMHYECKHUE DJIEMEHTHI, HEOPTaHWYECKHE BEIECTBA,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIUH BEIECTB, MO
TersIoBoMy 3(QeKkTy, Mo arperaTHOMY COCTOSIHHUIO PEareHTOB, MO W3MEHEHUIO
CTENEHEH OKMCICHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YaCTHUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME XUMUYECKHE CBOICTBA BEIIECTB
pa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUM, MOATBEPXKAAs 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJSIDHBIX W HMOHHBIX  YPaBHEHHM  COOTBETCTBYIOLIHUX
XUMUYECKUX PEAKIINN;

COCTaBJISATh YPABHEHUS: DJICKTPOJIUTUUECKON JUCCOIMALINM KUCIIOT, IIeI0ueh
U COJICH; TIOJHBIE W COKpAllEHHBIE YpPaBHEHHUS PEAKIUA HOHHOTO OOMEHa;
peakuui, TMOATBEPKIAOMINX CYIIECTBOBAHUE TE€HETHYECKOM CBSI3HM MEXKIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

packpbIBaTh  CYHIHOCTh MPOLIECCOB THAPOIU3a COJIEM MOCPEACTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJEKYJSPHBIX YPAaBHEHUN peakIui, CYIIHOCTh
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMl  TMOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MPEACKA3bIBATh XapaKTep CPebl B BOAHBIX PACTBOPAX COJIEH;

XapakTepu3oBaTh (OMHUCHIBATh) (DU3UUYECKME U XHMMHYECKHE CBOICTBa
MPOCTBIX BEIIECTB (KUCIOPO, 030H, rpaduT, aiMas, KpeMHUH, 60p, a30T, hocdop,
cepa, XJop, HATPUi, KaJuil, MarHui, KaJbl[Ui, AJIFOMUHUH, KEJI€30, ME/b, IIUHK,
cepebpo) u 00pa30BaHHBIX MMHU CIIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOIOPOA, cepoBomopord, okcuasl yriepoxa (I, 1V),
kpemuaus (1V), azora (I, I, I, 1V, V) u docdopa (I, V), ceprr (IV, VI),
CepHuUCTas, cepHas, a3oTHas, ¢docdopHas, yrojibHasi, KpPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetamwioB |A-IIA-rpynn, amtomunusa, meau (Il), uunka,
xenesa (11 u 11));

MOSICHATh COCTaB, OTIEIbHBIE CIIOCOOBI MOJYYEHUS U CBOMCTBA CIIOMKHBIX
BEILECTB (KUCIOPOJCOAEpKAIINE KUCIOThl XJOpa, a30TUCTasi, OOpHas, yKCycHas
KHUCIJIOTBI U MX coiik, ranorenusibl kpemuus (1V) u gpocdopa (11l u V), okcua u
ruapokcu xpoma (I11), mepmanranar kanus;



OMKCHIBATH POJIb BAXKHEHIIINX MU3y4aeMbIX BEUIECTB B MPUPOIHBIX MpOIEccax,
BJIUSIHUE HA UBbIE OPTraHU3Mbl, IPUMEHEHHE B PA3IMYHBIX OTPACISIX IKOHOMHUKH,
UCITIOJIb30BAHUE JJI CO3/IaHUsI COBPEMEHHBIX MAaTEPUAIOB U TEXHOJOTUM;

POBOANUTH PEAKIMHU, MOATBEPKIAIONINE KAYECTBEHHBIM COCTaB pa3iMYHBIX
BEIIECTB, PACIO3HABATH OIBITHBIM IyTEM COJAEP)KAIMECsS B BOAHBIX PAacTBOpax
HOHBI: XJIOpUA-, OpOMUI-, HOIUI-, cylbdar-, docdar-, kapboHAT-, CHUIUKAT-,
cynbdut-, cynbpua-, HUTpaT- WU HUTPUT-HUOHBI, THUIPOKCHUA-UOHBI, KATHOHBI
aMMOHUSI, MarHusl, Kajablys, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA,

OOBSICHATH M NMPOTHO3UPOBATH CBOMCTBA BaKHEHIIMX M3y4aeMbIX BELIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHHUS, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTU OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHUSI XUMHUUYECKHUX MPEBPAIICHUI B Pa3IUUYHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX OJEMEHTOB XHUMHYECKOW KHHETUKH U
TEPMOIUHAMHUKH;

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QOopMyJe COCAMHEHHUS, MACCOBYIO
JIOJII0 BEIIECTBA B PAcTBOPE, MOJBHYIO JIOJI0 XUMHUYECKOIO »JJEMEHTa B
COCIMHCHUH, MOJISIPHYIO KOHIIEHTPAIlMIO BEIIECTBA B pPAcTBOPE, HAXOIUTh
IpOCTEHIIyI0 (OPMYITy BEIIECTBA MO MAaCCOBBIM WJIM MOJBHBIM JOJISIM 3JI€MEHTOB,
IPOBOAUTH PAcUeThl O YPAaBHEHUAM XUMHUYECKHMX PEaKIMH ¢ YYETOM HeAOoCTaTKa
OJTHOTO U3 PEareHTOB, MPAKTUYECKOTO BbIXOAA IMPOJYKTA, 3HAYEHHs TEIIOBOTO
s dekra peakuu, onpeaesisiTh COCTaB CMECEil;

coOmogaTe mpaBuwia —Oe3omacHOW  paboTel B jabopaTopuu  IpH
UCTIONb30BaHUM XMMHMYECKON TOCyIbl W OO0OpYyIOBaHHs, a Takke IpaBHiia
oOpallleHus] ¢ BEIIeCTBAaMU B COOTBETCTBUU C HMHCTPYKIUSMH BBIIOJHEHUS
7a00paTOPHBIX OIBITOB M MPAKTUYECKUX PAOOT MO TOJYYCHHUID U COOMPAHHIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M YIJEKHCIOro Ta3a) M PEUICHUIO
OKCMIEPUMEHTAJBHBIX 3a7ad M0 TEeMaM Kypca, TMPEACTaBIsATh pPE3yIbTaThl
IKCIIepuMEeHTa B (hOpMe BBIBOJIOB, JI0KA3aTENIbCTB, IPAPUKOB, TAOJIUIl U BBISBISTH
IMIUPUYECKUE 3aKOHOMEPHOCTH;

IPUMEHATh OCHOBHBIE OINEpAIlMM MBICIUTENBHON NEATEIbHOCTH (aHAIMU3 U
CHUHTE3, CpaBHEHHE, OO0OOIIEeHNEe, CHUCTEMATHU3allUi0, BBIIBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€i) NMPU U3yUYEHHH CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIa/IETh €CTECTBEHHO-HAYYHBIMU METOJIaMU NO3HaHMs (HaOt0IeHue, U3MEPEHNUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN );

OpPUMEHATH  TpaBwia  Oe3omacHOro  oOpalleHWs ¢ BeIeCTBaMH,
UCTIONB3YEeMbIMA B TIOBCEHEBHOW JKWU3HHW, IMIpaBWIa TOBEACHUS B IIENIAX
cOepexeHus: 370pOBbS M OKPYXKAIOIIEW NPUPOIHOM Cpenbl, NOHUMAaTh Bpea
(omacHOCTb) BO3JEHCTBUS HA JKUBbIE OPTraHU3Mbl ONPEICICHHBIX BEILECTB,



NOSICHATh Ha MPUMEPAX CIMOCOObl YMEHBIIEHUS U MPEAOTBPAILIECHUS UX BPEIHOIO
BO3JIEHCTBHUSI, 3HAUCHHE KUPOB, OETIKOB, YTIEBOAOB JIJIsi OpraHU3Ma YEJIOBEKa;

UCIIOJIb30BaTh MOJIyYCHHBIC MpeAcTaBieHUs O cdepax mpodeccruoHambHOM
JEATEIIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU TEXHOJIOTUSIMU, KAK OCHOBY
U1l IpO(heCCHOHANBFHON OpPUEHTAMA W JJII OCO3HAHHOTO BBIOOpAa XMUMHUHU Kak
npoUIBHOTO TMpeAMeTa MPU NPOJOIKEHUU OOyUYEeHHsS] Ha YpPOBHE CPEIHETrO
oO1ero oOpa3oBaHus;

y4aCTBOBAaTh BO BHEYPOUHOU MPOEKTHO-UCCIEAOBATEILCKOU NESITEIbHOCTH
XUMHUUYECKOM M XUMHKO-IKOJIOTUYECKON HANpaBICHHOCTH, MNPUOOPECTU OMBIT
MIPOBEICHMS YUEOHBIX UCCIICIOBAHUM B YCIOBUAX 00pa30BaTEIbHBIX OPTaHU3aINH,
a TaKXe opraHu3anui (IEHTPOB) JOMOIHUTEIBHOIO 00pa30BaHus ACTEH.



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
(undposbie)
Ne n/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI KouTtpoabHbie IMpakTnyeckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XHUMHS — BaKHas 00J1aCTh €CTECTBO3HAHUS U
1.1 . 10 2 Skysmart xmacc
MPAKTUYECKOU IeSITEILHOCTH YEJIOBEKA
Hroro mo pazueny 10

Pa3znen 2. [lepuoguueckuii 3axon u [lepuogudeckas cucrema xummuueckux 31emMenToB /. U. MenaeneeBa. CTpoeHune aToMOB.

[Iepnoanueckuii 3axoH u [lepnoanueckas

2.1 crucTemMa XMMru4deckux anemeHToB /1. U. 12 SAKnacc
MenneneeBa. CtpoeHue aToma
Hroro no paszneny 12
Pa3nen 3. BemecTBa 1 XMMHYecKHe peakiuu
3.1 BemectBa 1 XuMHUeCcKue peakuu 15 Skysmart xmacc
Hroro no pazaeny 15
Pa3nen 4. Baxkneiimme npeacTaBuTe I HEOPraHUYECKUX BelleCTB
41 Boznyx. Ilonsarue o razax. Kucnopoa. Oxcuisl 13 1 1 SAKnace
4.2 Bonopon. IlonsiTre 0 kucaoTax U comisix 6
4.3 Boga. PactBopsl. [TonsiTue 06 ocHOBaHMSIX 13 1 SKnacc
. SKacc, Skysmart
4.4 OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COSTUHEHUIN 16 1 1 y

KjaccC




Hroro no pazneny

Pa3nen 5. CTpoeHne BemecTBa U OKMCJIUTEIbHO-
BOCCTAHOBHTEJIbHbIE PeaKIIUH

Xumunueckas cBg3b. OKHUCIUTECILHO-

48

51 13 AKnacc
BOCCTAHOBHTEJIbHBIC PEAKIINU
Hroro mo pazmeny 13
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne o/ Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypen
Pa3znea 1. BenmecTBO 1 XumMn4yeckasi peakimus
11 [loBTOpEHNE 3HAHMIA O BELLIECTBE 6 1
12 OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 3 1 1 h_ttps://stepenin.ru/tasks/9-
XUMHUYECKHUX PEaKIIHii lines
13 DNEKTPOIUTHYECKAs TUCCOLIUAITHS. 12 1 5 SKace
XUMUYECKUE Peaklui B pacTBOPax
Hroro mo pazueny 26
Pasznen 2. HemeTasIbl M HX cOeTMHEHHS
51 OO0mras XxapakTepUCTUKa XUMHUECKUX 7 1
aneMeHToB VIIA-rpynmsl. ["anorenst
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHTOB VIA-Tpynmel. Cepa u eé 10 AKnacc
COEITMHEHUS
OO01mas XxapakTepUCTHKa XUMUYIECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, pocop u ux 8 1 Skysmart kiacc
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.4 anemeHToB |VA-rpynnsl. Yraepoa u 13 1 2
KpPEMHUU, UX coequHeHus. bop
Hroro no pazueny 38



https://stepenin.ru/tasks/9-lines
https://stepenin.ru/tasks/9-lines

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01111€e cBOMCTBA METAIIJIOB 7 :}tr;tzz://stepenln.ru/tasks/9—
3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUS 16 2 AKnacc
Hroro mo pazneny 23
Pa3nen 4. Xumus u oxkpyxaomas cpeaa
41 BemecTBa 1 Matepualibl B )KU3HH YEJIOBEKA. 5
' OCHOBBI PKOJIOTHYECKON IPAMOTHOCTH
Hroro no pazneny 5
Pa3pen 5. O0001menne 3HAHUH
51 [ToBTOpEeHKE M 0000IIICHNE 3HAHUMA 9 5
' OCHOBHBIX pa3fesioB KypcoB 8—9 Kki1accoB
Hroro mo pazueny 9
PeszepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11



https://stepenin.ru/tasks/9-lines
https://stepenin.ru/tasks/9-lines




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

IIpeamer xumun. Poiap XMMUU B KU3HA
yenoBeka. [lonsTue 006 ucropun
BO3HUKHOBEHMS U Pa3BUTHS XUMUU. XUMUS B
CHUCTEME HayK

Tena u BemecTBa. Pu3nueckue u
XUMHUYECKHUE CBOMCTBA BEILIECTB

KoaunuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jara
U3yYEeHUsS

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTeJibHbIE

pecypchl

duznyeckre 1 XUMHUYECKHE SIBICHUS

IToHsATHE O TEOPETUYECKUX METOAAX
[IO3HAHMS B €CTECTBEHHBIX HAYKaX.
HcTounuky XuMHuecKoi HHPpopMaun
[IpencraBnenus 0 HAYyYHOM MMO3HAHUU Ha
SMIIMPUYECKOM YPOBHE: HAOJIOICHNUE,
U3MEPEHUE, SKCIIEPUMEHT, MOJEIHUPOBAHUE.
[Tonarue o Meroax pabOThl ¢ XUMUYECKUMU
BemiecTBamu. O60py10BaHHE MIKOJIBHON
XUMUYECKOH 1TabopaTopuu

Skysmart kmacc

[IpakTuueckas pabora Ne 1 mo Teme
"[IpaBuia paboThl B 1a00paTOpUU U MPUEMBI
oOparieHus ¢ 1abopaTOPHBIM
obopynoBanuem"




YucTele BelecTBa ¥ CMECH
CriocoOsI pa3jienieHust cMecei

[Tpaktuyeckas padora Ne 2 o Teme
"Paznenenue cmeceit (Ha mpuMepe OUYUCTKHU
MOBapeHHo comn)"

ATOMBI U MOJIEKYJIbI. ATOMHO-
MoJleKyJsipHas Teopusi. JKu3Hb u
nearenbHoCcThs M. B. JlIoMoHOCOBa

XUMHYECKHE JIEMEHTHI

10

11

12

[Ipocteie u cinoxHble BemecTa. BemecTsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHHUS

HepBHe ITIOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I
XUMHUYCCKUX 3JICMCHTOB
Iloustue o rpymnmnax CXOAHbIX 3JICMCHTOB

DeMeHTBl, KOTOpble 00pazyroT aM(poTepHbIE

OKCHUABI U TUAPOKCHUIBI

13

[lepuoanueckuii 3akoH. OTKpbITHE
[Iepnonnueckoro 3akoHa.

14

15

KopoTkonepuoanas u JiMHHONIEPUOAHAS
dhopwmsr [Tepuoanueckoil cUCTEMbI
xuMmudeckux dyemenToB .. Menaeneena

Hepnom,l U TPYIIIIBI. OcHoBHEBIC CBCIACHHUA O
CTPOCHUU aTOMOB

SKmacc

16

CocraB aTroMHBIX sA1ep. M30Tonsl kak
Pa3HOBUIHOCTU aTOMOB XHUMHUYECKOTO
JJIEMEHTA

17

DNEeKTPOHBI. DIIEKTPOHHAs OpOUTAITH




18

DHepreTHYeCKre YPOBHH U IO LyPOBHH
aroma, S-, p-, d-opouraau

19

20

21

22

23

24

DJNEeKTPOHHBIE KOH(PUTYpaLUU U 3JIEKTPOHHO-
rpadudeckue GopMyIibl aTOMOB

CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
nepBbIX 20 XUMUYECKUX PJIEMEHTOB
[Tepuonuueckoit cucremsl .M. Menaeneena

3aKOHOMEPHOCTH U3MEHEHUS pajinyca
ATOMOB XMMHYECKUX 2JIEMEHTOB,
METAIINYECKUX U HEMETATIINYECKUX CBOMCTB
0 rpynnam u nepuojam. Msmenenue
CBOMCTB COCIMHECHUHN XUMHYECCKUX
3JIEMEHTOB B NIEPHOJIAX U TPyIIax

XapaKTepUCTUKAa XUMUYECKOTO AJIEMEHTA 110
ero noJjioxkeHuro B [leproanueckoit cucreme
.. Menneneea

3nauenue [lepuoauyeckoro 3akoHa u
[Teproanueckoit CUCTEMBI XUMHUYECKHX
3JIEMEHTOB JIJISl pPa3BUTHUS HAYKH U TPAKTHKH

Xumudeckas popmyna. BaleHTHOCTh aTOMOB
XUMHYECKHX 3JIeMeHTOB. OmpeneicHme
BAJICHTHOCTH aTOMOB 110 (hopMyJiam
OMHAPHBIX COCTMHECHUN

3aKO0H IMOCTOSHCTBA COCTaBa BCIICCTB

Skysmart kiacc

25

OtHOcHTeNbHAs aTOMHAs Macca.
OTHOCHUTENBHAS MOJICKYJIIpHAs Macca
BrrunciieHns OTHOCUTENBHON MOJIEKYIJISIPHOM
Macchl BEIIECTB




26

MaccoBast 1011 XUMHUYECKOI'0 JIEMEHTA B
coeuHeHNH. Boruncienus MaccoBOM 10111
XUMHUYECKOT0 3JIeMeHTa 1o (hopmyiie
COETMHEHUS

27

Haxoxxnenne npocreiieid hopmyIibt
BELIECTBA [10 MACCOBBIM JIOJISIM 3JIEMEHTOB
Brruncnenus npocreiiiieit popmysl
BEIIECTBA 110 MAaCCOBBIM

28

29

30

31

Kommuectso BemecrBa. Moiabs. MoisipHas
Macca BellecTBa

BzaumocBs3b KOJIN4YCCTBA, MaCChl U 4HCJia
CTPYKTYPHBIX CAUHUIL BEIICCTBA. MOJ'ISIpHaSI
Macca CMECH BCIICCTB

MonbHas g0 XUMHYECKOI0 DJIEMEHTA B
coeauHeHnu. Haxoxaenue npocrenmen

(hopMyIIbI BelecTBa IO MOJIBHBIM JIOJISIM
AJIEMEHTOB

XHUMHUUYECKHE SBICHUSA. XUMHUUYECKAs peaKkus
U e€ IPU3HAKU

10

10

10

11

SKmacc

32

33

3aK0H COXpaHEHHUs MaCcChl BEIIECTB

XUMHUYECKUE YPaBHEHUS
THUIIBI XUMHAYECKUX PEaKLIU

11

11

Skysmart kiacc

34

[IpakTHKyM IO COCTaBIEHUIO YPABHEHUI
XUMUYECKUX PEAKLUN

12

35

Pacuérel Mo XMMUYECKUM YpaBHEHUSAM
KOJIMYECTBA U MACChl HCXOAHBIX BELIECTB WUIIU
IIPOLYKTOB PEAKIUU

12

36

Beruncrnenus no ypaBHEHUSIM XUMUYECKOU

12




peaKkiuu: KOJIMYECTBA BEIIECTBA, MAcChl 10
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHToB WM IPOAYKTOB pEeaKINU

37

38

O0001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUI

Kontponbnas padorta Ne 1 o teme
"BemiectBa 1 XuMHU4YecKue peakiuu'

13

13

39

Bo3nyx — cmecsk ra3os. IlonsaTue o razax.
3akoH ABorajipo. Monsipablii 00BEM razoB

13

40

41

42

43

Bbruncienus 00béMa, KOMYecTBa BEIIECTBA
rasa 1o U3BECTHOMY €ro KOJHYECTBY
BEIIECTBA, 00BEMY

OTHOCHUTENbHASA IIIOTHOCTD T'a30B.
BrrancineHus oTHOCHUTENBLHOHN INIOTHOCTH
ra3oB

Omnpenenenne OTHOCUTEIIBHON
MOJIEKYJISIPHOM Macchl ra3000pa3HOTo
BEIIECTBA 10 U3BECTHON OTHOCUTEIBHON
IJIOTHOCTH

OOBbEMHBIE OTHOLLIEHUS Ta30B MIPU
XUMHAYECKHUX peakiusax. Borancienus
00BEMOB ra30B 110 YPABHEHUIO XUMHYECKOM
peakuuu

14

14

14

15

SKmacc

44

Kucmopox — 3JIeMeHT ¥ MPOCTOE BEIIESCTBO
dusnueckre 1 XUMUYECKHE CBOMCTBA
KHCIIOpo/ia

Oxcuabl

15

45

CriocoOsl MostydeHus KUCaopoia B
1abopaTopuu ¥ MPOMBIIIIIEHHOCTH

15




46

[Tpaktuyeckas padora Ne 3 o Teme
"[Tonyuenue u cobnpanue KMUCIOPOa,
HU3y4YEHHUE €ro CBOMCTB"

16

47

Kpyrosopor kucnopoza B npupoje
O30H — aJUIOTPOMHAS MOIU(PUKAIIHS
KHCII0pOJa

16

48

49

TemnoBoii 3¢ (hekT XUMHUUECKON peakiuH,
TEPMOXUMHUYECKHE YPABHEHUS, IK30- U
SHAOTEPMUYECKUE PEAKLIUU

Tonnuso. Mcnonk3oBanue Yl 1 ME€TaHa B
Ka4yCCTBEC TOILIIMBA. 3an$I3HeHI/IC BO3yXa.

16

17

50

Brrunciienus o ypaBHEHHSIM XUMHYECKON
pEeaKIMu: KOJIMYECTBa BEIIeCTBa, 00bEMa,
MACCBI I10 U3BECTHOMY KOJIUYECTBY
BelIecTBa, 00bEMY, Macce peareHTOB WK
MPOAYKTOB PEAKLUU

17

SAKnacc

o1

KonTponbnas padorta Ne 2 o reme "Bo3nyx.
Kucnopon. Oxcunpr"

17

52

53

BOI[OpOJI — OJICMCHT U MPOCTOC BCIICCTBO

CriocoOblI mosryyeHus BOI0poia B
71a00paTOPUU U IPOMBIIIUIEHHOCTH

18

18

54

[IpakTuueckas pabora Ne 4 o Teme
"[Tonyuenue u cobupanue BOIOpoOa,
U3Y4YEHHE €ro CBOUCTB"

18

55

Hcnons3oBanne BoIOpO/Ia B Ka4eCTBE
TOININBA

ITonsTue o xucmorax u coirgx. Cocras
KHCJIOT U COJIeH

19




56

57

58

Brrunciienus 00bEMa, KOJIMUECTBA BEILIECTBA
rasa no U3BE€CTHOMY €0 KOJIMYECTBY
BeIlleCTBa WM 00bEMY. Bbrancienus
00BEMOB T'a30B 110 YPAaBHCHUIO XMMHYECKOM
peakuuu

Beruncnenus no ypaBHEHHUSIM XUMUYECKOU
peaKIMu: KOJIMYEeCTBA BEIeCTBa, 00bEMa,
MAaccChbl 10 U3BECTHOMY KOJIUYECTBY
BEIIeCTBa, 00BEMY, Macce peareHTOB WK
IIPOJYKTOB PEAKLUU

®usnueckue cBoCTBa BoAbL. Bona B
IIpUpoe

19

19

20

SKnacc

59

60

AHEUII/I?; 1 CHHTC3 — METOIObI I/I3yquI/I$I
COCTaBa BOJIbI. XUMHUYECKNE CBOWCTBA BOJBI
CocraB OCHOBaHUIT

PaCTBOpBI. PaCTBOpI/IMOCTL BCIICCTB B BOJC

20

20

61

HaceliieHHble 1 HEHACHIIIEHHBIE,
KOHIIEHTPUPOBAHHBIE U pa30aBlIeHHbIE
pacTBOpHI

21

62

CriocoObI BBIpaKEHUsT KOHIICHTPAITIH
pPacTBOPOB: MaccoBast J0JIsl pACTBOPEHHOTO
BEIIECTBA, MOJISIPHAST KOHIICHTPAIIUS

21

63

IIpakTruyeckas pabora Ne 5 o Teme
"[IpuroroBieHne pacTBOPOB € ONPENETEHHON
MAacCOBOM J0JIel paCTBOPEHHOTO
BeulectBa.lIpurorosienne pacTBOpoB ¢
OnpeAeIEHHON MOJISIPHON KOHLIEHTpAIUEn
pacTBOpEHHOrO BeniecTa"

21




Breraucnenus ¢ nCnojab30BaHUEM MOHSITHS

64 «MaccoBas JI0JIsl BEIIECTBA B pACTBOPEY 22
BrIunciaeHus ¢ UCIOJIb30BaHUEM ITOHSATHUS SKnacc

65 «MOJISIpHAsi KOHLIEHTPAIUsl PAaCTBOPEHHOTO 22
BEIIIECTBAY

66 Posab pacTBOpoB B mipupoie M )KU3HU 29
yenoBeka. KpyroBopoT BojbI B Ipupoe

67 3arpsi3HeHHE TPUPOAHBIX BoA. OxpaHa 1 23
OYHCTKA PUPOIAHBIX BOJI.
Beruncnenus ¢ ucmoyib30BaHueM TpauKkoB

68 PacTBOPUMOCTH JJIsI PAaCUETOB 23
PacTBOPUMOCTH BEIIIECTB

69 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 23

70 KonTponbnas padora Ne 3 o teme 24
"Bonopoa. Boxa. PactBopbl. OcHoBanus"

7 Oxkcupl: cocTaB, KJIacCUpUKAIu, o4
TPUBHAIBHBIC HA3BAHUS
[TonydyeHne 1 XuMHYECKHUE CBOMCTBA

72 24
OKCHJIOB
[ToHsITHE O THAPOKCHUAX — OCHOBAHUSAX H

73 KHUCJIOPOJICOAEPIKAITUX KUCIOTaX 25
Knaccudukanus ocHoBaHUN

74 [1énoun, nx cBOWCTBA U CIIOCOOBI MOIYYEHUS 25

75 HepactBoprmMbie OCHOBaHUS, MX CBOWCTBA U 25
CMOCOOBI OTYYECHUS
[TonsTre 06 aMpOTEpHBIX THAPOKCUIAX:

76 XMUMUAYECKHE CBOWCTBA U MOJyYCHHUE. 26

[IpuMeHeHne Ba)XHEUIINX OCHOBAHUI




77

Knaccudukanus kucnor

26

78
79

[TonydyeHue KuciIoT

duznueckre 1 XUMUYECKHUE CBOUCTBA KUCIIOT

26
27

80

81

Comnu: coctaB, knaccupukanus,
TPUBHUAJIBHBIC HA3BAHUA

dusnueckre 1 XUMHUYECKUE CBOMCTBA COJIEH.

[Tonyuyenue coneit

27

27

82

I'enernueckas cBsI3b MEKy KilacCaMu
HEOPraHWYECKUX COCIMHEHUN

28

Skysmart kiacc

83

84

85

[IpakTuueckas paborta Ne 6. Pemenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COEIUHECHUIN»

Boeruucnenus no ypaBHEHUSIM XUMHUYECKOU
peaKkInu: KOJIMYeCTBa BEIIeCTBa, 00bhEMA,
MAacCCBhI IO U3BECTHOMY KOJIHNYCCTBY
BEIIECTBa, 00bEMY, Macce peareHToB Win
IMPOAYKTOB pCaKIINUH

Brruucnenust Mmacchbl MpoAyKTa peakiuu 1o
HN3BECTHOM Macce OJHOT0 U3 UCXOIHEIX
BEIIIECTB, B3STOTO B BHJIC PACTBOPA,
COZIEPIKAILIETO ONPEACTIEHHYIO MAaCCOBYIO
JTOJIFO paCTBOPEHHOTO BEIIECTBA

28

28

29

SKmacc

86

87

3auer 1o Teme "OCHOBHEBIE KJIACCHI
HEOPraHWYECKUX COEAMHEHUN"

DIEeKTPOOTPULIATETbHOCTh XUMHUYECKUX
3JIEMEHTOB. BUIBI XUMHUYECKOIT CBI3H.

29

29

88

KoBanenTHas IoJIsipHasd U HEMMOJIIPHAasACBA3b

30




89

HNonnag cBsa3p
DIEKTPOHHBIE M CTPYKTYPHBIE (hOPMYJIBI
BEIIECTB

30

90

91

Kpucrannmaeckue u amop(HbIC BEIIECTBA

Twuner KPUCTATINIMYCCKUX peHIéTOK 1 UXx
XapaKTCPUCTHKU

30

31

92

[TpuurHBEI MHOTOOOpA3Ms BEIIECTB,
3aBUCHMOCTB CBOMCTB BEIIECTB OT COCTaBa U
CTPOCHHUS

31

93

CreneHp OKUCICHUA

31

94

95

96

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC peakuuu

MeTop 351eKTpOHHOTO OanaHca

Tpenaxep no pacctaHoBke K03(ppULIHEeHTOB
B OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxmsIx

XUMUYECKHUE DJIEMEHTbl — OKHUCIIUTENN U
BoccTaHOBUTENH. COCTaBICHUE YPaBHEHUN
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKIMii, MeTO/1 AJIEKTPOHHOT 0 OanaHca

32

32

32

97

Brrunciienus mo ypaBHEHHSIM XUMHYECKON
peaKIu: KOJIMYeCTBa BEMIeCTBa, 00BhEMa,
MACCBI 110 U3BECTHOMY KOJIUYECTBY
BelecTBa, 00bEMY, Macce peareHTOB WK
MPOAYKTOB PEAKLUU

33

SIKnacc

98

O000I1IIeHNE U CUCTEMATHU3aIlNs 3SHAHUI

33

99

Kontponsnas padora Ne 3 o teme
"Ctpoenue Bemecta. Xumuueckas cBsizb"

33




100 PesepBHbIil ypok 1 34

101 Pe3epBHBIN ypok 1 34

102 Pe3epBHbIil ypok 1 34
OBLIEE KOJIMYECTBO YACOB I1O 102

[NPOTPAMME




9 KJIACC

Kosun4yecTBo 4acos JIeKTPOHHBbIE
Nara (undposbie)
Nen/m  Tema ypoka Beero Kourpoabnbie IIpakTuyeckue —— o0pa3oBaTesibH
padoThI padoThI ble pecypchl
1 CrtpoeHue aToMOB 1 1
[TocnenoBarenbHOCTh 3aII0THEHUS
2 AJICKTPOHHBIX OPOUTAIICH aTOMOB 1 1
MaJIbIX TIEPUOJIOB
3 CreneHb OKUCIEHUS 1 n
Buabl xumuyeckoit cBs3u
4 Knaccudukanmsi XuMUuecKux peakiuii 1 5
10 Pa3JIMYHBIM MTPU3HAKAM
5 Krnacchl HeopraHu4ecKux coeTMHEHHUH 1 2 https://stepe_nln.ru
[tasks/9-lines
6 KontponbHas padora Nel 1 1 )
«IToBTOpEHUE»
7 [TonsATHE O CKOPOCTH XMMHYECKOU 1 3
peakmuu. 3aKOH JEeHCTBYIOIINUX MacC
8 [Tonstue o karanusze. EpMEHTHI. 1 3
NHruburopsl.
9 MDaKTOpbI, BAMAIONIME HA CKOPOCTh L 3 https:// stepe_nin.ru
XUMHYECKON peaKiuu [tasks/9-lines
10 [TonsiTHEe 0 XUMHYECKOM PAaBHOBECHH, 1 4
npuniun Jle [larense
11 DakTOpPHI, BIUSIIONINE HA COCTOSTHUE 1 4



https://stepenin.ru/tasks/9-lines
https://stepenin.ru/tasks/9-lines
https://stepenin.ru/tasks/9-lines
https://stepenin.ru/tasks/9-lines

XUMHUYECKOTO PaBHOBECHS.
[IporHo3upoBanue BO3MOXKHOCTH
MPOTEKAHUS XUMHUECKUX
MIPEBPALICHUH B PA3JIMYHBIX YCIOBUSIX

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

12
peakuuu
[Ipaktuueckas pabora Ne 1. Pemenue
13 9KCIIEPUMEHTAJIBHBIX 3aja4 110 TeEMe
«OKHCIINTENbHO-BOCCTAHOBUTEJIbHbBIE
peaKIm
KonTponbnas pabota No2 mo teme
14 «OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUYECKUX PEAKITUN»
PacTBopeHune kak PU3NKO-XUMUYECKUIT
15 po1iecc
DNEKTPOIUTHI U HEAJIEKTPOIUTHI
16 Teopus 2IEKTPOIIUTHYECKON SKace
U CCOIAIUU
17 DNEeKTPONMTHYECKAs TUCCOLIUAIIHS
KHCJIOT, OCHOBAHHI U COJICH
CBOICTBa KHCIOT, OCHOBAHUM M COJICH
18 B CBETE NpeCTaBIeHUN 00
AIEKTPOJIUTUYECKON JUCCOLIMAIIIT
19 Peakun nonsoro ooMeHa https://stepe_nln.ru
[tasks/9-lines
20 KadecTBeHHBIE peakiiuy Ha HOHBI
21 [IpakTruyeckas padora Ne 2 Pemenue

OKCIICPUMCHTAJIbHBIX 3aJla4d IO TCMC



https://stepenin.ru/tasks/9-lines
https://stepenin.ru/tasks/9-lines

«aﬂeKTPOJII/ITI/I‘ICCKaSI JUCCOoL A

22
23

I'maponus coneit

HonHbIe ypaBHEHUS TUAPOIU3A CONEH

24

25

[TpakTuyeckas padora Ne 3 Pemenue
OKCIICPUMCHTAJIbHBIX 3aJla4y 110 TCME
«'maponus conein

Boruucnenus Mmaccel NpoayKTa peakuuu
10 U3BECTHOU Macce OJAHOrO U3
HCXOAHBIX BCIICCTB, B3ATOI'O B BU/IC
pacTBopa, CoAepKaLIErO
OIPENIECIIEHHYIO KOHIIEHTPALTUIO
PacTBOPEHHOTO BEILIECTBA

SIKnacc

26

27

KonTponbnas padora Ne 3 o teme
"DNIEKTPOTUTHYECKAS TUCCOIUAITUS.
XUMHYecKue peakliuy B pactBopax”

O6H_Ia$[ XapaKTCPUCTHKA HCMCETAJIJIOB

28

29

30

OO6m1ast XxapakTepuCTHKa rajJoreHOB

XHMNMHUUYECKHE CBOMCTBA TaJIOTE€HOB.
XHUMHUYECKHE CBOKCTBA XJIOpa

XnopoBoaopod. ConsiHast KUCIIOTa

10

10

10

31

32

IIpakTuyeckas padora Ne 4 o Teme
"[lonyueHne COITHONW KUCIIOTHI,
W3y4eHHUE €€ CBOMCTB"

[ToHsTHE O KUCIOPOACOAEPKALIUX
KHUCJIOTaX XJIOpa U UX COJISAX
Baxwnerime coeMHEHUs XJI0pa U UX
HAaXO0XJEHUE B IPUPOJIE

11

11

33

Beruncienus no ypaBHeHUIM

11




XMMHYECKUX PEAKIMH, ECIIU OJIUH UX
pearcHTOB JIaH B H30BITKE

34

35

36

OOmmas XxapaKTepUCTUKA 3JIEMEHTOB
VIA-rpynibl

CtpoeHue u CBOMCTBA ITPOCTOrO
BELIECTBA CePhl. AJIIOTPOITHbBIE
Moau(UKaAIIH cepbl

CepoBogopo, ctpoenue, hpu3nueckue
Y XUMHUYECKHE CBOMCTBA

12

12

12

https://stepenin.ru

[tasks/9-lines

37

38

39

Oxcupl cepbl

CepHucras KucjioTa u e€ colu

Cepnas kucnora, pU3UKO-XUMUYECKUE
CBOMCTBA

Comnu cepHOM KUCIIOTHI

KayecTBeHHast peakiust Ha cynbdart-
HOH

13

13

13

40

41

42

[TpoMbIIIIEHHOE TTOTYYEHUE CEPHOM
KHCJIOThI

Berunciienus Macchl IpOAYKTa peakiuu
10 U3BECTHON MaccoBOi (00bEMHOIN)
noie (%) ero BeIXoJia OT TEOPETHIECKU
BO3MOYKHOTO

Brruncnenus maccoBoii (00bEMHOI)
nomu (%) BbIXOAa MPOIYKTa peakiuu
10 U3BeCTHON Macce (00BEMY)
MCXOJ/IHOTO BEIIECTBA M MPOAYKTa
peakuu

14

14

14

SIKnacc

43

Brruncnenus maccoBoii (00bEMHOI)

15



https://stepenin.ru/tasks/9-lines
https://stepenin.ru/tasks/9-lines
https://stepenin.ru/tasks/9-lines

1oy (%) BbIXoAa MPOyKTa peakluu
10 U3BECTHOU Macce (00BEMY)
MCXOJ/IHOTO BEIIECTBA M MPOIYKTA
peakuu

44

OOmmas XxapakTepUCTHKA 3JIEMEHTOB
VA - rpynnsl

A30T, pacnpocTpaHeHue B IPUPOJIE,
¢bu3nyeckre 1 XMMHYECKHE CBOMCTBA

15

45

AmMHEaK, ero Gu3nvecKue u
XHUMHUYECKHE CBOMCTBA
Conn aMMOHUSI

15

46

47

Oxcunsl azota (1, 11, I, 1V, V)
A3zoTucras KUciIoTa

A30THas KUCJI0TA U ee CBOMCTBA
[TpoMbIIIEHHOE TOTyYEHHE a30THON
KHUCJIOTBI

16

16

Skysmart ximacc

48

Hutpatel u HUTpUTEL. XUMHYECKOE
3arpsAA3HEHUE OKPYXKAIOLIEN CPelIbl
COCIMHEHMAMU a30Ta

16

49

[IpakTuueckas pabora Ne 5 o Teme
"[lonyueHne aMMHaKka, U3y4eHHE €T0
CBOMCTB"

17

50

51

docdop, aToTponHbIe MOAU(PHUKAIINN
dbocdopa

Oxcunst hocdopa (I, V) u
dbocdopHas kuciorTa

17

17

52

Yraepon, ero aJuIoTpOIHbIE
Moau(UKAIIUU U CBOMCTBA

18




53

Oxcunel yriaepona, ux Gpusnveckue u
XHMHYECKHE CBOMCTBA. DKOJIOTHUYECKHE
po0JIeMBbI, CBSI3aHHBIC C OKCHUIOM
yriaepona (1V)

18

54

55

56

VYrospHasg KACIIOTa U €€ COJIU

[TpakTrueckue paboTsl Ne 6 110 Teme
"[lonyuenue oxcuaa yraepoaa (1V) u
M3y4YEeHHUE ero CBOMCTB"
[lepBoHayanbHbIE TOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KakK O
COEIMHEHUSX yriepoia

18

19

19

57

[IpupoiHBIE UICTOYHUKHU
YTJIEBOIOPO/IOB U UX POJIb B OBITY U
MIPOMBILITIEHHOCTH

19

58

TTousTre 0 OMOIOTUYECKH BAXKHBIX
OpraHUYECKUX BEIIECTBAX — KHUPAX,
Oelkax U yrieBojax

20

59

60

Kpemuuii, ero ¢puznyeckue u
XUMHUYECKHE CBOKCTBA

Oxcun kpemuus (1V), kpemHuenas
KHMCIIOTa, CUJIMKAThI

bop. bopnas kucnora

20

20

61

IIpaxTuueckast pabora Ne7. Pemenue
AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
«Baxkneimnne HeMeTaabl U UX
COCIMHECHUS

21

62

Brruucnenust maccel (00b€Ma; H.Y.)
MPOAYKTA PEaKI|y Mo JaHHOH Macce

21

SIKnacc




(00BEMY) HCXOTHOTO BEIIECTBA,
COJEPKAIICTO OMPEACAEHHYIO
MacCOBYIO JIOJIIO TIpUMECei

63

Kontponsnas padora Ne 4 o teme
«BaxxgeuIme HeMeTaJIbl U UX
COEINHEHUAY.

21

64

65

66

O61ua;1 XApPaAKTCPUCTHKA XUMHUYICCKUX
9JICMCHTOB — MCTAJIJIOB Ha OCHOBaHHH

ux nonoxenus B [ICXD J1.1.
Menpeneena

Meramnsl A- u b-rpynn
OO01111e XUMHUYECKHE CBOMCTBA
METaJIOB

OO6u1re cnocoObl MOTyYeHHsI METaJLIOB,
Mmetamtyprust. CruiaBsl

22

22

22

67

DNeKTpoNIn3 pacIaBoB COJICH Kak
OJIMH U3 CIIOCOOOB MOJIyYEHUs
METaJIOB

23

SIKmacce

68

69

DIEKTPOIN3 PACTBOPOB COJIEH Kak
OJIUH U3 CTIOCOOOB TOJTYUCHHUSI
METAJIIIOB

Ilonstue o KOppO31uHn MCTAJIJIOB

23

23

70

Paznuuubie THIIBI BBIYUCIEHUH 1O
YPaBHEHUSIM XUMHUYECKUX pEaKLUN

24

71

72

Mertannst A-rpyni. Hlenounsie
METaJLTBI

Haxoxzaenue B mpupoae. CoiicTBa
IIETIOYHBIX METAJIIOB

24

24




Oxcupl U TUIPOKCUIBI HATPUSL U

73 25
KaJns
74 [lemouyHO3eMeIbHBIC METAILIBI 25 https://stepe_nln.ru
[tasks/9-lines
75 Baxxneinme coemuHEHNS KaJIbIHA, 25
CBOICTBA, IPUMEHEHNE
JK&cTKkoCTh BOJKI U CIIOCOORI €€
76 26
YCTpaHECHHS
[IpakTuueckas padbora Ne 8 o Teme
77 "YKEcTKOCTL BOIBI M METOEI €6 26
ycTpaHeHus"
78 ANIOMUHHUI 26
79 AmdoTepHbIe CBOWCTBA OKCHA U 27
THUAPOKCH]IA ATTFOMUHUS
80 Keneso 27
81 Oxkcubl, THIPOKCUBI U COJIU Keme3a 27
(1) u xenesa (1)
82 UyTyH 1 CTajbh — CIUIaBHI XKele3a 28
IIpakTryeckas pabora Ne 9. Pemenue
83 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME 08
«Baxxkneimnne MeTaibl U UX
COETMHEHUS
Brruncnenus coctaBa cMecei ¢
84 WCIIOb30BAHUEM PELICHUSI CUCTEM 28
ypaBHEHUH
85 PasmmuHbIe TUIBI BEIUMCIIEHUH 110 29 SIKmacc
YPaBHEHUSIM XUMUYECKUX PEAKIUN
86 Kontponbnas padota Ne 5 o teme 29



https://stepenin.ru/tasks/9-lines
https://stepenin.ru/tasks/9-lines

«BaxgeuIme MeTajuibl U X
COCTUHEHUI»

87

88

BesomnacHoe ncnoib30BaHUE BELIECTB U
XUMHAYECKHX PEaKIii B OBITY

HoBbie maTepualibl ¥ TEXHOJIOTHH.
[TpUHIUTIBI «3ETEHON XUMUKY

29

30

89

XuMUA U 300pOBbE

30

90

91

92

XUMHUECKOE 3arpsi3HeHUe
OKpy»Karolen cpeasl. [lonsatue o
IpeieabHO JOMYCTUMOMN KOHIIEHTPAIUH
Beutects (1K)

DKosiornyeckue npooseMbl, CBA3aHHbIE
C COeIMHEHUSMU YIIIepoAa, a3oTa,
cepbl, TXKENBIX MeTaoB.Poib XxumMuu
B PEILIEHUU SKOJIOTUYECKUX MPOoOIIeM

[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucteMa XMUMHUYECKUX
3JIEMEHTOB B CBETE TEOPUH CTPOECHUS
aToma

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHUYECKHUX AJIIEMEHTOB U UX
COCIMHECHHH B TIEPHOJIAX U TPYIITIax

30

31

31

93

94

Bupl xumMudueckoil cBs3U

KJ'IaCCI/I(I)I/IKaI_II/ISI XHUMHUYCCKUX peaKHI/Iﬁ
110 PA3JIMYHBIM IIPpHU3HAKaAM

31

32

95

XHUMUYECKUE PEAKIIMU B PACTBOPAX.
I'maponus coneit
CBoiicTBa KMCIIOT, OCHOBAaHUN M COJICH

32




B CBETE NPEACTaBICHUN 00
ANEKTPOIIUTUYECKOI JICCOIAIINH

96 Peakuuu nonsoro ooMeHa 1 32

97 OKHCANTENEHO-BOCCTAHOBUTEIbHBIE 1 33
peakuuu

98 DNEeKTPOHHBIN OanaHc 1 33
[IpakTuueckas padora Ne 10. Pemenue

99 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1 33
«XUMHYECKHE PEAKLIHI
[TpakTuueckas pabora Ne 11. Pemenue

100 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe 1 4
«MeTtaibl, HEeMETaJIJIbl U UX
COETUHEHUS»

101 PesepBHbIil ypok 1 34

102 PesepBHBIi ypok 1 34

OBIIEE KOJIMYECTBO YACOB I10 102 11

[MPOT'PAMME







YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

1.

Pymsutuc TI'.E. Xumus: HeopraHuueckas XUMHS : y4eOHMK JJisi 8 Kjacca
obmeoOpazoBarenbHbIX yupexaenuin / I'.E. Pymsutuc, ®.I'. denpaman. — M.:
[Tpoceemenue, 2019
Pymsutuc I'.E. Xumusi: Heopranuyeckass xumusi. OpraHndyeckas XUMHs: y4eOHUK
st 9 kmacca oOmieoOpasoBarenbHbiXx  yupexaeHuit / [.E. Pymsutunc, D.I.

Deapaman. — M.: [Ipocsemenue, 2019.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

3.

Pyazutuc T'.E. Xumus: HeopraHuueckas XUMHUS @ Y4YeOHHMK s 8 Kjacca
obmeoOpazoBarenpHbIX yupexaenuin / I'.E. Pymsutuc, ®.I'. denpaman. — M.:
[Tpoceemenue, 2019
[Mabpuensa O.C. Xumus. 8 knacc: YueOHUK A 001ieo0pa3oBaTeIbHBIX YU€OHBIX
3aBeaeHuil. — M.: [Ipoda, 2010.

Pynsutuc I'.E. Xumus: Heoprannyeckass xumus. OpraHndyeckas XUMHs: y4e€OHUK
st 9 kmacca oOmieoOpasoBarensHbix  yupexaeHuit / [.E. Pymsutuc, @.I.

denpamad. — M.: [Ipocserenue, 2019.

Iabpuensy O.C. Xumus. 9 knacc: YueOHUK Ayig 001ieo0pa3oBaTeIbHbIX YU€OHBIX

3aBeneHuii. — M.: Jlpoda, 2008.

INabpuensn O.C., CmupuoBa T.B. N3yuaeM xumuio B 8 Kiacce: METOIUYECKOE
nocobue k yueOnuky O.C. I'abpuensHa «XuMust -8» IJIs ydaluxcsi U yuyuTenaei —
Mocksa: «bJIMK u K», 2001.

Xomuenko W.I'. COOpHUK 3a1ady W YOPAKHEHUWA [JIs1 TMOCTYMAIOMIMX B BY3bI:
Vuyebnoe nocoodue. - M.: OO0 «M3garenbctBo HoBas Boimay, 2008.

Ky3bemenko H.E., Epemun B.B., [TonkoB B.A. Hauana xumuu. CoBpeMEHHBIN KypC

JUIs TIOCTyHaromux B By3bl. — M.: 1 ®dexepatvBHass KHUTOTOProBas KOMIIAHMS,

2008.

10. Copoxkun B. B., 3notHukoB 2. I'. Xumus B Tectax. - CI10.: Xumus, 2005.



11.

12,

13.

14,
15.

16.

17,

18.

Kysbmenko H. E, Epemun B. B. 2400 3aga4 sl MIKOJIBHUKOB M MOCTYMAIOIIUX B
By3bl. — M.: JIpoda, 2008.

bepnonocos C. C. BBeneHue B HEOPraHUYECKYI0 XUMHIO: KOHCIEKT JIeKuuid 1uist
y4almxcst XuM. Kii. ¢ yriay0. uzyd. xumun. — M.: Mupoc, 2005.

Mrpemmep I, U., XoxmoBa A. M. MeTtonuka pelieHHs] pacyeTHBIX 3a1ad II0
xumun. 8—11 xi.: [Tocobue ais yuurens. — M.: IIpocsemnienue, 2008.

3yeBa M. B. Xumus B cenbckoM xo3siiictBe. — M.: Jlucr, 1999.

Kysnenona H.E., Jleskun A.H. 3agaunuk no xumuu: § kinacc. — M.: Benrana-I'pad,
2004.

KontponbHO-u3MeputenbHple  Marepuansl. Xumusa: 8 kmacc/Coct.  HLIL
Tpoery6osa. — M.: BAKO, 2010.

Xumus. 8-9 kimaccel. Tematuueckue tectoBbie 3amanus / A.C. Kopomenko, A.B.
Smykoa. — M.: JIpoda, 2011.

DONEeKTPOHHBIN KaTaior

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1.

2.

3.

https://stepenin.ru/tasks/9-lines

https://neznaika.info/oge/chem oqe/

https://vk.com/wall177499939 824
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