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MHNOACHUTEJBHASA 3AIINCKA

[TporpaMmMa mo XxuMuu Ha YpOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHus COCTaBIeHA
Ha OCHOBE TpeOOBaHUU K pE3yJbTaTaM OCBOCHHMSI OCHOBHOM 00pa3oBaTelIbHON
porpaMmMbl OCHOBHOTO 00111ero oOpaszoBanus, npeacraBieHHbx B @I'OC 00O, a
TaKkK€ Ha OCHOBE (enepanbHON paboueill mporpaMmbl BOCHUTAHHS U C y4ETOM
KOHLICTIIIUA TIPernojaBanusi ydeOHOro mnpenMera «XuMmus» B 00pa3oBaTeNbHbIX
oprannsauuax Poccniickon @enepanun.

[Iporpamma 1o Xumuu JAET MPEACTABICHHE O LENsIX, OOIIed CcTpaTeruu
oOyuyeHus1, BOCIIMTAHUS U PA3BUTHUS O0YUAIOIINXCS CPEACTBAMHU y4eOHOTO MPEIMETa,
yCTaHaBIMBAaET  00s3aTEIbHOE  MPEIMETHOE  COJEpKaHHe, IpeayCMaTpUBacT
pacmpenesieHre €ro Io KijaccaM M CTPYKTypHpOBaHME IO pasleinaM M Temam
IporpaMmbel IO  XMMHMH, ONpEIAEIAeT KOJWYECTBEHHBIE U  KAaYECTBEHHBIC
XapaKTEPUCTUKU COACPKAHUSA, PEKOMEHIYEMYIO IOCIIEIOBATENbHOCTh H3YyUYECHHUS
XUMHHU C Y4ETOM MEKIIPEJIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKH Y4EOHOTO
npolecca, BO3PACTHBIX OCOOEHHOCTEH O00yYarouuxcs, ONpeNeNsieT BO3MOXHOCTH
npeaMera JUid  peanu3alu  TpeOOBaHMH K pe3ysibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOTPaMMbI Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHuUs, a TaKkKe
TpeOOBaHMI K pe3ysibTaTaM 00y4YeHUsI XMMUH Ha YPOBHE ILI€JIel U3yUYeHUs MpeAMETa U
OCHOBHBIX BHUJOB Y4e€OHO-TIO3HABATEIbHONW JEATENIBHOCTH O0ydYaromerocs 1o
OCBOEHHIO YUEOHOTO COJEPIKAHMUS.

3HaHWE XUMHUHU CIYKUT OCHOBOM Juisi (OpMUpOBaHUS MHPOBO33PECHMUS
00y4aroIIerocs, ero MpeaAcTaBICHU 0 MaTepUaIbHOM €MHCTBE MUPA, BAKHYIO POJIb
UrparoT GopMHpyeMble XUMHEH MPEICTABICHUS O B3aUMONPEBPALLECHUAX SHEPTUU U
00 DHBOJIIOLMU BEUIECTB B MPHUPOJAE, O IMyTSAX pEHICHHs INIOOATbHBIX MpobdiieM
YCTOMYHUBOTO PA3BUTHS YEJIOBEUYECTBA — CBHIPHEBOW, DHEPreTUYECKOW, MHUILEBOM H

HKOJIOTHYECKOI 0€30MacHOCTH, MPOOIIEM 31paBOOXPAHEHUS.



H3yuenue xumuu:

CIIOCOOCTBYET peanu3alii BO3MOKHOCTEH UIsl caMOpa3BUTUS U (HOPMUPOBAHUS
KyJbTYPBI TUIHOCTH, €€ 0011el U GyHKIIMOHATBFHOU IPAMOTHOCTH;

BHOCUT BKJIaJL B (OpPMHpPOBAHHWE MBIILICHUS W TBOPYECKUX CIOCOOHOCTEM
OoOy4YaromMxcs, HaBBIKOB HMX  CaMOCTOSITENIbHOW  y4eOHOM  JesTeNbHOCTH,
OKCIIEPUMEHTAJIBLHBIX W  HMCCIIENIOBATECILCKUX yMEHUH, HEOOXOIUMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM 1€ TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKOW HAYYHOrO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJTOCTHOTO B3TJIAJIa Ha €IUHCTBO MPHUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATAroM
B (pOpMHPOBAHNU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroImMnXCs;

CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--
Hay4YHbIM 3HAaHHSM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJOTHYECKOE
oOpa3zoBaHKE 00yUYarOITUXCSI.

Jlanubie HampaBieHUST B OOYYEHUM XWUMHUU OOECIEUUBAIOTCS CIEIUPUKON
colepKaHusi ~ y4eOHOro  mpeaMera,  KOTOpPbIM  SBJSETCA  MEeAaroruyecku
aJIaNTUPOBAHHBIM OTpaXEHUEM 0a30BOM HAYKH XMMHUU Ha OMpeNeIEHHOM dTare eé
pa3BUTHA.

Kypc xumuum Ha ypoBHE OCHOBHOIO OOIIETro OOpa3oBaHMS OPUEHTUPOBAH Ha
OCBOCHHME OOYYarONIUMHUCS CHUCTEMBI TEPBOHAYATBHBIX TOHITHH XWUMHH, OCHOB
HEOPTaHUYECKON XUMUU U HEKOTOPBIX OTACIIbHBIX 3HAUMMBIX MOHSITHI OpraHUYeCcKoM
XUMHUH.

CtpykTypa cojepKaHus TPOTpaMMbl IO XHUMHUH C(HOPMHpPOBAHA HA OCHOBE
CUCTeMHOro moaxoga kK e€ wusydeHuto. Cojep)kaHHE CKJIAIbIBACTCS U3 CHUCTEMBI
MOHATUNA O XMMHUYECKOM JJIEMEHTE U BEIIECTBE U CHUCTEMBI IMOHATUA O XUMHYECKOU

peakiun. OO0e O3TU CHCTEMBl CTPYKTYpHO OpPTaHWU30BAaHBI [0  MPUHIUITY



MOCJIEIOBATENLHOTO PA3BUTUSI 3HAHWKA HA OCHOBE TEOPETUYECKUX MPEACTABICHUN
Pa3HOIO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunonnueckoro 3akona /[. 1. MeHnneneeBa kak OCHOBHOT'O 3aKOHA XHMUU,

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeNCTaBIeHUN 00 ANMEKTPOTUTUUECKON TMCCOIMALIMU BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHHWS  PACCMATPUBAIOTCS HA  OCHOBE  OMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS TOCIEIOBATEIBHO OT OIHOTO
YPOBHSI K JIPYTOMY, BBIMOJIHSIS (PYHKIIMK OOBSICHEHUSI U MPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHSI U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHUS M TOJY4YCHUS H3yd4aeMbIX
BEILIECTB.

OcBoeHue  mporpaMMbl IO  XUMUM  CIOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABICHUS] O XUMHUUYECKON COCTABJISIONIECH HAyYHOW KapTHUHBI MUpPA B JIOTHUKE €€
CUCTEMHOW MPUPOAbI, HEHHOCTHOIO OTHONIEHUS K HAyYHOMY 3HAHUIO M METOJIaM
MMO3HAHUS B Hayke. M3yueHne XumMuu mpoucXoauT C MPUBJICYEHUEM 3HAHUN U3 paHEe
M3YYEHHBIX YUeOHBIX npeameToB: «Okpyxaronuii Mmupy», «buosnorus. 5—7 kimacce» u
«®Dusnka. 7 Knace».

[Tpu u3ydyeHnn XUMUU TPOUCXOIUT (HOPMHUPOBAHUE 3HAHUI OCHOB XMMHYECKOM
HAyKW Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOW NeSATEeTbHOCTH
YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOU KYJIBTYPHI.

3aoaua yueono2o npeomema coctouT B (POPMUPOBAHUHN CUCTEMBI XUMUUYECKHUX
3HAHUU — BaXKHEUIMX (PaKTOB, MOHSATHN, 3aKOHOB M TEOPETHUUYECKUX MOJIOKCHUMH,
JOCTYMHBIX  O0OOIIEHUIT MHPOBO33PEHUYECKOIO0 XapakTepa, s3blka HayKH, B
MPUOOIIEHUU K HAYYHBIM METOJIaM TMO3HAHUS TPU U3YyUYEHUHN BEIIECTB U XUMHUYECKUX
peakiuii, B GOPMUPOBAHUU U PA3BUTHH MO3HABATEIHHBIX YMEHUN U UX IPUMECHEHUU
B y4eOHO-TI03HABATEIHLHON U y4eOHO-HCCIEOBATEIHCKON ACSITEIIbHOCTH, OCBOCHHUH

npaBuiI 0€30MacHOTO OOpaIeHUs C BEIIECTBAMU B ITOBCETHEBHOM KU3HU.



[Tpy u3yyeHMH XUMUU HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS Ba)KHOE
3HaYCHUE MPUOOPENH maKue yenu, Kax:

— hopmuposanue  UHMENNEKMYANbHO — PA3BUMOU  JUYHOCMU, 20MOBOU K
camooopazosanuto, COMpYOHUYeCmasy, CAMOCMOSAMENbHOMY NPUHAMUIO pelleHUll,
CNOCOOHOU a0anmupo8amsbCs K ObICmMpo MEHAIOWUMCSL YCA0BUAM HCUSHU,

— HANPAasIeHHOCMb 00YUeHUs Ha cUucmemMamuieckoe npuoouerue 00y4YarouuUxcs
K CaMOCMOSMENbHOU NO3HABAMENbHOU — O0esiMeNbHOCU,  HAYYHLIM — Memooam
NO3HAHUSL, YOPMUPYIOWUM MOMUBAYUIO U PA3SUMUE CHOCOOHOCMEN K XUMUU,

— obecneyenue YCl08uUll, CNOCOOCMBYIOUUX NPUOOPEemeHUI0 00Y4arWUMUCS
onvlma pasHooOpa3HoU O0essmelbHOCMU, NO3HAHUA U CAMONO3HAHUSA, KIHUeBblX
HABLIKOB  (KNI0UeBbIX KOMNeMeHYull), UMeouux YHUBEPCAlbHOe 3HAYeHUue OJis
PA3IUYHBIX U008 OesMeNIbHOCTIU,

— popmuposanue  obwel  QYHKYUOHATLHOU U eCeCmBeHHO-HAYYHOU
CPAMOMHOCIU, 8 MOM  YUCIe YMeHUll O0OBACHAMb U  OYEHUBAMb  SGLEHUS.
OKPYHCAIOULe20 MUPA, UCNOIb3YSA SHAHUS U ONbIM, NOJYYEeHHble NPU U3VYEHUU XUMUL,
NPUMEHSAMb UX NpU  peuleHuu npoorem 6 HNOBCEOHEBHOU JCU3HU U MPYO06ol
O0esimenibHOCU,

— popmuposanue y 00yYarOWUXCcsa 2YyMAHUCMUYECKUX OMHOULeHUU, NOHUMAHUS
YEHHOCMU XUMUYEeCKUX 3HAHUU O 8blpaOOMKU DKOJI02UHEeCKU Uenecoo0pasHo2o
nogeoenus 8 bbimy u mpyoo8ol 0essmelbHOCHU 8 YeJisiX COXPAHEHUSL C80e20 300P08bS.
U OKpydicaroueil nNPUpoOHoll cpeowl;

— pazsumue Momusayuu K o0O0yYeHUur, CnocooHocmel K CAMOKOHMPONIO U
CAMOBOCNUMAHUIO HA OCHOB8E YCBOEHUsI 00Ueuen08edecKux YeHHoCmel, 20moeHOCmU
K OCO3HAHHOMY 8blOOPY NPODUIIAL U HANPABIEHHOCU OANbHelUe20 00YYeHUs.

OO1ree yncI0 4acoB, OTBEIEHHBIX IS M3YYCHHS XMMHHM Ha YPOBHE OCHOBHOTO
obmero odpazoBaHus, cocTaBisgeT 136 4acoB:

B 8 Kkj1acce — 68 yacoB (2 yaca B HEJIENIO),

B 9 Kiacce — 68 yacoB (2 yaca B HEJENIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Posib XuMHM B )KM3HU YETIOBEKA. XMMUS B CUCTEME HayK. Tena
u BeniecTBa. DuU3NUECKUE CBOMCTBA BELIECTB. ATPEraTHOE COCTOSIHUE BEUIECTB.
[lonarue o meromax mo3HaHuUs B XUMHUHU. YucTbie BemiectBa U cMecu. CrnocoOsl
pa3aeneHus: CMeCeH.

ATOMBI W MOJIEKYJIbl. XUMHUYECKHE BJIeMEHThl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BewlecTB. OTHOcUTeNbHas aTomHas Macca. OTHOCHUTENbHas
MOJIEKYJIsIpHasg macca. MaccoBast 1011 XUMHYECKOTO AJIEMEHTA B COCIMHEHNH.

KosmmuectBo BemectBa. Mosib. MossipHass Macca. B3anmocCBs3b KOJIMYECTBA,
Macchbl M YHCla CTPYKTYPHBIX €IMHMI] BemlecTBa. Pacuérel mo ¢dopmynam
XUMHYECKUX COCTUHEHUM.

@u3NYeCcKUue U XUMUYECKHUE SIBIICHUS. XUMHUYECKas peakuus U €€ MpU3HAKHU.
3aKOH COXpaHEHUs MacChl BEIIECTB. XuMHYeckue ypaBHeHus. Krnaccudukamms
XUMHUYECKUX PEAKINH (COeTMHEHUS, PA3JI0KEHNs, 3aMEIIICHUSI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOW TMOCYya0W, MpaBujiaMu pabOThl B J1a0OpaTOpuUu H
npuémMamMu oOpalieHus ¢ JabopaTOPHBIM 000PY/IOBaHUEM, M3y4Y€HHWE U OIHCAHUE
(bu3MUecKuX CBOMCTB 00pa3lloB HEOPraHMUECKUX BEIIECTB, HAOMOAeHUE (PU3UUECKUX
(mnaBieHuEe BOCKa, TasiHWE JibJla, pAcTUpPaHHUE caxapa B CTYINKEe, KUIIEHUE W
KOHJIGHCAIUsl BOJIbI) M XHUMHYECKUX (TOpEHHE CBEUYH, MPOKAIUBAHUE METHOU

MIPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCJIOTOM) sIBICHUM, HAOI0ICHUE U ONMCAaHKE



IIPU3HAKOB MPOTEKAHUSI XUMHYECKUX PEAKIM (pa3iioKeHHe caxapa, B3auMOIEHCTBHE
CEpHOM KHUCJIOTHI C XJOpUIOM Oapwsi, pasznoxenue ruapokcuma meau (1) mpum
HarpeBaHUM, B3auMOJICHCTBUE >Kene3a ¢ pactBopoM coiu meau (II), uzyuenwue
crioco00B pa3/ieNICHHs] CMECe: ¢ MOMOIIbI0O MarHuTa, (GUILTPOBAaHUE, BEITAPUBAHHE,
TUCTUWIUIALMS, — XpoMarorpadusi, TMpOBEJACHUE OYUCTKU  IMOBAPEHHOM  COJIH,
HAOJIOZICHUE W OINUCAHHUE PE3yJIbTaTOB MPOBEJCHUS OMbITA, WUIUTIOCTPUPYIOLIETO
3aKOH COXPAaHEHHMSI MAacChl, CO3JaHUE MOJIENEH MOJIEKYJ (IIAPOCTEPHKHEBBIX).

Baxueime npeacraBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmecws razo. CocrtaB Bo3ayxa. Kucmopox — snemeHT M mpocTtoe
BelecTBo. HaxoxaeHue kuciaopoaa B Npupoe, (pu3ndeckue u XMuMUYECKUEe CBOMCTBA
(peakuun ropenus). Oxcunpl. [Ipumenenue kucinopoaa. CrnocoObl MOTyYEHUS
KHCJIOpOJa B JIA0OPATOPUH U MPOMBILUIEHHOCTU. KpyroBopoT KHCIOpOa B IPUPOJE.
O30H — a;IoTponHas MoIU(UKAIUS KUCIOPOIa.

TernoBoi 3pPexT XUMMUYECKON peakiuy, TEPMOXUMUYECKUE YPaBHEHHUS, IK30-
U DHAOTEPMHYECKHE DPEAKIUHU. TOIUIMBO: yrojb M METaH. 3arpsA3HEHHUE BO3/1yXa,
YCWJICHHE MMapHUKOBOTO d(pekTa, pazpylieHne 030HOBOTO CIIOSI.

Bonopon — aneMeHT M npocrtoe BemecTBo. HaxoxkaeHue Bogopoaa B MPUPOJE,
¢uznyeckue U XMMHYECKHUE CBOMCTBA, MPUMEHEHHUE, CrIoco0bl noxydeHus. Kucnors
U COJIH.

Monsipabiii 00bEM ra3oB. PacyéTsl M0 XUMUUECKUM YPAaBHEHUSIM.

dusnyeckre cBOMCTBa BoAbl. Boma kak pactBopureib. PactBopsl. HaceiieHHbIe
Y HEHACBILIECHHBIE PAcTBOpbI. PacTBOpMMOCTH BEHIECTB B BojAe. MaccoBas I0is
BEILIECTBA B pacTBOpe. XMMUYECKHE CBOMCTBA BOoAbl. OcHOBaHuA. Posib pacTBOpoB B
OpUPOAE W B JKHW3HU 4YesnoBeka. KpyroBopoT BoAbl B HpHUpoOJE. 3arpsi3HEHHE
MPUPOIHBIX BOA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus nHeoprannueckux coeauHenuit. Oxcuapl. Kiaccudukanus

OKCHJIOB:  coJjieoOpasyromue  (OCHOBHBIE,  KUCIOTHbIE, aMdoTepHble) U



HecosieoOpasyromue. Homenknatypa okcuaoB. @u3nyeckne 1 XUMUYECKHE CBOMCTBA
okcua0B. [lomydyeHnrne OKCHuIoB.

OcHnoBanus. Knaccudpukanuss OCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. Homenknatypa ocHoBanui. ®Dusznueckue M XMMUYECKUE CBOMCTBA
ocHoBaHnui. [lonydyeHrne oCHOBaHUM.

Kucnotel. Knaccudukanuss xucnor. Homenknarypa kucior. duszuyeckue u
XAMHUYECKUE CBOMCTBAa KuCIOT. Psag axtuBHoctn wMetrawwioB H. H. bekerosa.
[Tony4yeHne KACIIOT.

Comu. Homenknarypa coner. Du3nuecKue M XUMHYECKHE CBOWMCTBA COJIEH.
[lonyueHune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKcnepumenm:

KAUEeCTBEHHOE OIPEIECICHUE COJIEPKAHUS KHCIOPOJa B BO3AYyXE, IMOJIyYECHHE,
coOuMpaHue, pacro3HAaBaHME U HU3YyYEHHWE CBOMCTB KHUCIOpOJa, HAOJIIOEHUE
B3aMMO/ICHCTBUS BEIIECTB C KUCIOPOJIOM U YCIOBUSI BOSHUKHOBEHUS U MIPEKPAILICHUS
ropenus (mokapa), 03HaKOMJIEHHE C O0pa3laMyd OKCHUJIOB M OMUCAHUE UX CBOWCTB,
MoJlyuyeHue, coOupaHue, pacrio3HaBaHUE M M3y4YeHUE CBOWCTB BOJOpoja (TOpeHue),
B3auMoJielicTBue Bojopoja ¢ okcuaoM wmeau (II) (BO3MOXXHO HCIOJIB30BaHHE
BUJIEOMATEPHUATIOB), HaOII0/IeHHe O0O0pa3IloB BEIIECTB KOJIMYECTBOM 1| MOJIb,
HCCIIEIOBAaHUE OCOOCHHOCTEH PacTBOPEHHUS BEIIECTB C PA3JIMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JI0JIEd PaCcTBOPEHHOTO
BEIIIECTBA, B3aMMOJICCTBUE BOJbI C METaIaMu (HAaTpUEM U KaJlbIIieM) (BO3MOXKHO
WCIIOJB30BaHUE BHUACOMATEPHAIOB), HCCIEAOBaHWE O0pa3lloB HEOPTaHUYECKUX
BCII[ECTB PA3IMYHBIX KJIACCOB, HAOIIOJCHUE W3MEHEHUS OKPACKHM WHIUKATOPOB B
pacTBopax KHCJIOT W IIeJouel, u3ydeHue B3aumojehcTtBusi okcuaa meau (II) c
pPAacTBOPOM CEPHOM KHUCIJIOTBI, KHCJIOT C METaJIaMH, PEAKIUNW HEeUTpaan3aiuu,

MOJIYYCHUC HCPACTBOPHUMBIX OCHOB&HHIZ, BBITCCHCHHUC OJHOIO MCTAJJIa JAPYTHUM U3



pacTBOpa COJIM, PEUICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHeNIme KiIacchl
HEOPraHUYECKUX COCIMHEHHIN.

IMepuoauueckuii 3akoH u [lepuognueckasi cucreMa XUMHYECKHUX 3JIEMEHTOB
. U. MenpaeneeBa. Ctpoenue aroMoB. XumMmn4yeckasi cBsi3b. OKHCJIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PeaKIIUN

[lepBble MOMBITKKM KJIaccU(UKAIMKM XUMHYECKUX diemeHToB. [loHsarue o
IpyINIax CXOAHBIX 3JIEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMENIbHBIE METalIbl,
raJIoreHbl, UHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpPhIE 00pa3yroT aM(OTEpPHbIE OKCUIBI U
TUJIPOKCUIBI.

[Tepunonnueckuii 3akoH. Ilepuomnueckass cucremMa XMMHYECKHX SJIEMEHTOB [l.
U. MenpneneeBa. Koporkonepuoanast u juHHonepuoanas gopmsl [lepuoauueckoit
cucteMbl xuMuueckux osnemeHToB J[. W. Menneneea. Ilepmomel u  Tpynibl.
PuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U IPYIIIIBI HJIEMEHTA.

Crpoenne atomoB. CocraB aToMHBIX sep. M3otomnbl. DiekTpoHbl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKUX 3J1eMeHTOB [lepnoanueckoi
cucrembl JI. U. MenneneeBa. XapakTepUCTUKAa XUMHYECKOTO JJEMEHTa IO €ro
nonoxxenuto B [lepuognueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTM HW3MEHEHUs paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYNIIaM U IEPUOLAM.

3nauenue llepmonnueckoro 3axkonHa u Ileprognyeckoil cUCTEMBI XMMHUYECKUX
AJIEMEHTOB Uil pa3BuUTHs Hayku W npaktuku. J[. WM. MenneneeB — yu€Hblil U
IPaKIaHUH.

Xumuueckass cBsi3b. KoBajieHTHas (MOJsipHAasi M HENOJIApHAsi)  CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp okuciieHus. OKHCIUTENBHO-BOCCTAHOBUTEINbHBIE peakiuu. lIpoueccsl
OKHCJIEHUS] U1 BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:



U3ydeHue OOpasloB BEIIECTB METAIOB W HEMETAJIOB, B3aMMOJICHCTBHE
THAPOKCHIA ITMHKA C pPAacTBOpaMU KHCIOT M IIEN0YEH, IMPOBEACHHE OIBITOB,
WUTIOCTPUPYIONIUX MPUMEPBI OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX peakiuil (TopeHue,
peaKIuu pa3ioKeHUs, COSTUHEHHUS).

Meswcnpeomemnmnuwie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3eM NpU HU3YYEHUHM XUMUU B & Kiacce
OCYIIECTBIISIETCSl Yepe3 MCIOJb30BaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX TOHSTHM,
TaK U MOHSATUH, SBISIOMIMXCS CUCTEMHBIMU JIJI OTJEIBHBIX MPEAMETOB €CTECTBEHHO-
HAyYHOTO ITUKIIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHATHS: HAy4YHBIA (DAKT, THUIIOTE3a, TEOpHs,
3aKOH, aHajiu3, CHUHTEe3, Kilaccudukamus, MEPUOJUYHOCTb, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHIE, U3MEPEHHUE, MOJICNb, SIBICHHE.

®duzrka: Matepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUI, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUECKUN 3apsil, BEIIECTBO, TeEJO, OOBEM,
arperaTHOE COCTOSIHHUE BEIIECTBA, ra3, (U3NYECKUEe BEIIMUNHBI, SAUHUIIBI U3MEPCHUS,
KOCMOC, IJIaHeThI, 3BE31bI, CoHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MUHEpaNbl, TOPHBIE MOPObI, MOJE3HBIE

HCKOIIaeMbI€, TOTLIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHUYECKas] peaKLMs

[Tepuonnueckuin 3akoH. Ilepumomuueckass cucremMa XMMHYECKHUX DJIEMEHTOB [l.
N. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XAMHWYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIHS, KaJIbIUSI U UX COCAUHECHUN B
COOTBETCTBHM C MOJIOKEHUEM DJIEMEHTOB B lleprnoanueckol cucrteMe U CTPOCHUEM

HnX aTOMOB.



CrpoeHue BelIeCTBA: BHJBl XHUMHUYECKOM CBA3M. THUIBI KPHUCTATIMYECKUX
pPEmETOK, 3aBUCMMOCTHh CBOWCTB BEIIECTBA OT THNA KPUCTAJUIMYECKOW PEIETKH U
BHJIa XUMUYECKOU CBS3H.

Knaccudukanus um HOMEHKJIATypa HEOPTaHMYECKHUX BEIHIECTB. XHUMHUYECKUE
CBOMCTBAa BEUIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KjaccaM HEOPTaHMYECKHUX
COEIMHEHU, TCHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECCTB.

Knaccudukanus XUMAYECKUX PEaKIuil MO pa3IMYHbIM pU3HaKaM (110 YUCTy U
COCTaBY y4YacCTBYIOIIMX B PEAKIIMU BEILECTB, M0 TEMIIOBOMY 3((DEKTY, 0 N3MEHEHUIO
CTENEHE OKUCIEHUS XHUMHYECKHX 3JIEMEHTOB, IO OOpaTUMOCTH, IO YYaCTHIO
KaTanu3aTropa). JK30- U SHIOTEPMHUYECKUE PEAKIUU, TEPMOXUMUUYECKUE YPABHEHMUS.

[TonsiTue o ckopoctu Xumuueckod peakiuu. I[loHsTue 00 o00paTUMBIX U
HEOOpAaTUMBIX XMMHYECKUX peakuusax. [loHATHE O TOMOT€HHBIX U T€TEPOrE€HHBIX
peakuusax. [lonsatue o xaraimse. Ilonsatue o xummyeckom paBHOBecuu. DaxkrTopsl,

BJIMAIOIOIMC Ha CKOPOCTb XUMHYECKOM pPCakoun N IIOJOKCHHUC XHMHYCCKOI'O

PaBHOBECHSL.
OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuu, DIIEKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaxkLuu. CocraBienue YPaBHEHHM

OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ pEAKIMM  C  MCIOJb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust SIEKTPONUTHYECKON IUCCOUMALMU. DJIEKTPOJIUTHI U HEDIJIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MexaHU3M AUCCOLMALMKA BELIECTB C PA3JWYHBIMU BHAAMU
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUabHbIE U C1a0ble DJIEKTPOIUTHI.

Peakiuu noHHOTO OOMEHa. YCIIOBUS NPOTEKAHMs PEaKklMii MOHHOrO OOMeHa,
MOJIHBIE ¥ COKpAIEHHBIE MOHHBIE YpaBHEHUS peakinii. CBOMCTBA KUCIOT, OCHOBaHUI
U cojied B CBeTe MPEACTaBICHUNA 00 DJIEKTPOJUTHUUECKON  JHUCCOLMALINY.
KauectBeHHbIe peakunu Ha HOHBL. [[oHSATHE O TUapONIU3E COJIEH.

Xumuueckuii IKcnepumenm:



O3HAKOMJIEHUE C MOJCISIMU KPUCTALIMYECKUX PEIIETOK HEOPraHUuYECKUX
BEIIECTB — METAUIOB M HeMeTawioB (rpadura W anamasza), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakiuu OT
BO3/ICHCTBHS pa3UYHbIX (PAKTOPOB, UCCIIETOBAHUE JIEKTPOIPOBOAHOCTH PACTBOPOB
BEIIECTB, TMpolecca JUCCOIMAIMM KHUCJIOT, IIelode u cojedl  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEO MATEpPUAJIOB), MPOBEACHHE OMNBITOB, HJLIIOCTPUPYIOIIUX
MPU3HAKN TPOTEKAHMsI PEeaKIuii HOHHOTO oOMeHa (oOpa3oBaHHE OCaIKa, BHIICICHUC
raza, o0Opa3oBaHUE BOJIbl), OMNBITOB, WLIIOCTPUPYIOMIMX HPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiuil (ropeHue, peakiuyd pa3joKeHUs, COCIUHEHUs),
pacrio3HaBaHWE HEOPTraHUYECKUX BEIECTB C MOMOIIBIO KaueCTBEHHBIX pPEaKIMi Ha
HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTasnibl U MX coeIMHEHU S

OO6mast  xapaktepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue MW (U3MYECKHUE CBOMCTBA MPOCTHIX
BEILIECTB — raJIOTEHOB. XMMUUYECKUE CBOMCTBA Ha MpUMeEpe XJIopa (B3auMOJICHUCTBUE C
METaJJIaMH, HEMeTajlaMu, IienoyaMu). XyopoBogopon. CoiisiHas — KHCIIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHUE, IPUMEHEHUE. [[eiiCTBUE XJIOpa U XJIOPOBOIOpPOAA
Ha OpraHu3M 4yeJioBeKa. BaxkHeillne XJI0puibl U UX HaXOXKJIECHUE B IPUPOJIE.

OO6mast xapaktepucThka 35eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTerneHu okucieHus. CTpoeHue u (U3NYECKUE CBOICTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJITOTPOIHBIE MOIU(DUKAIIMN KUCIOpOa U
cepbl. XUMHUYECKHE CBOMCTBAa cepbl. CepoBOAOpOn, CTpoeHHE, (HU3UYECKUue U
XUMHUYECKue CcBOWMCTBA. OKCHABI Cepbl KaK NPEJACTaBUTENIU KHUCJIOTHBIX OKCHIOB.
Cepnas kucnora, pu3ndecKkue U XUMHUECKHE CBONCTBA (0OIIME KaK MPEICTABUTEIS
KJlacca KHUCJIOT U crneuudpuueckue). XUMUYECKHE PpEeaKIUH, JIeKallue B OCHOBE
MPOMBITIUICHHOTO Croco0a TIONydeHHs] CepHOM Kuciotel. [IpuMenenue cepHoi
kucioThl. Conu  CepHOW KHCJIOTHI, KadyeCTBEHHAs peakiys Ha Cyib(aT-uoH.

Haxoxnaenue cepbl M €€ COCOUHEHUM B NPUPOAE. XHUMHUYECKOE 3arpsi3HEHUE



OKpYXaIOLEl Cpeibl COEUHEHUSIMU CEPbI (KUCIOTHBIE O/, 3arpsi3HEHHE BO3IyXa
1 BOJOEMOB), CIOCOOBI €ro MPeI0TBPALICHHUS.

OO6mast xapakTepucThKa 3JIeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIEHHUA. A30T, paclpoCTpaHEHUE B MPUPOJE,
dbusnyeckue U XUMHUYECKHe cBoricTBa. KpyroBopor azora B mpupojae. AMMHUAK, €ro
bu3nUecKue U XMMUYECKUE CBOMCTBA, MoJydeHue U npuMeHeHue. Cojid aMMOHUS, UX
dusznyecKkrue U XMMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiusi Ha HOHbI
aMMOHUS. A30THas KUCJOTa, €€ MmoydeHue, GUu3nuecKue U XUMHUYECKUE CBOMCTBA
(oOmme Kak MpEACTAaBUTENsSl Kjacca KHUCIOT U creuuduyeckue). Vcnosb3oBaHue
HUTPATOB U COJIEM aMMOHHUSI B KauyeCTBE MHMHEPAJbHBIX yI0OpeHHil. XHMHUYECKOE
3arpsi3HEHUE  OKpPYXAaroIled Cpeapl COEOUHEHHSIMH a30Ta (KHUCIOTHBIE JOXKAM,
3arpsi3HEHHE BO3/AyXa, MOYBBI U BOJ0EMOB). Dochop, amnoTponHble MOAUPUKALIMH
docdopa, dusnyeckue u xumuueckue cpoicta. Okcun pochopa (V) u pochopnas
KHUCIIOTa, (U3MYECKMe W XMMHMYECKHE CBOWCTBA, moiy4yeHue. lMcnonb3oBaHue
¢docdaToB B KaueCTBE MUHEPATIBLHBIX yI00OPEHHIA.

O6mast xapakrepuctuka 23yeMeHTOB [VA-rpynmbel. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTEIEHU OKUCIECHHs. YTIIEpOJ, alJIOTPONHbIE MOAU(PUKALINH,
pacnpocTpaHeHHe B MpHUpojae, PU3NYECKUEe M XUMHUYECKHE CBOMCTBA. AICOpOLMSL.
Kpyrosoport yrinepoaa B npupoae. Okcuabl yriepona, ux Gu3nueckue U XuMHU4eCcKue
CBOMCTBA, [JEHCTBHE HAa JKUBBIE OPraHU3Mbl, TIOJyYeHHE U TPUMEHEHHE.
Okojoruueckue MnpoOJjembl, CBsA3aHHbIE C okcuaoMm yriaepoaa (IV), rumoresa
rJ100aJbHOTO TMOTEIJICHUS KIMMaTa, MapHUKOBBIM 3P (deKT. YToapHas KUCIoTa U e
COJIM, UX (U3NYECKHE M XHUMHYECKHE CBOMCTBA, MOJyYEHHE U NPUMEHEHHE.
KauectBennas peakiusi Ha kapOoHaT-uoHbl. lMcmonb3oBanue kapOOHATOB B OBITY,
MEUIMHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO035HUCTBE.

[lepBoHayanbHble TOHATHA OO0 OPraHMYECKHUX BEIIECTBAaX KaK O COEAMHEHHUAX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTHJIEH, STaHOJ, INIMLEPHH, YKCYCHas KUCJIOTA).

[IpupoHbie UCTOYHUKHU YTIEBOAOPOIOB (YroJib, IPUPOAHBINA ra3, HE(Th), NPOAYKTHI



ux mnepepaboTku (OeH3MH), MX pOJb B OBITY M mpomblinuieHHOCTH. [loHsATHE O
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpax, Oeskax, yriaeBojax — U UX POJIU B KU3HU
yesoBeka. MarepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUI.

KpeMuuii, ero ¢puznyeckre 1 XUMHYECKUE CBOICTBA, OJIyYEHHE U IPUMEHEHHE.
Coenunenus kpemHus B npupoje. O0ume npeacrasneHus o0 okcuae kpemuus (IV) u
KpeMHHUeBOU kuciote. CUIMKaThl, UX HCIOIb30BAaHUE B OBITY, B MPOMBIIUIEHHOCTH.
Baxueiiimme cTpouTenbHbBIE MaTepHUalbl: KEpaMmMHMKa, CTEKJIO, IIEMEHT, OeTOH,
xene300eToH. [Tpo6iieMbl 0€3011acHOrO UCIONb30BaHUSI CTPOUTEIBHBIX MAaTEPUAJIOB B
ITOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpa3l0B HEOPraHMYECKUX BEILIECTB, CBOWCTB COJITHOM KHUCIIOTHI,
IIPOBE/ICHHE KAUYECTBEHHBIX PEAKIMI HA XJIOPU/-UOHBI M HAOIIOJEHUE MPU3HAKOB UX
IPOTEKaHUs, OIBITHI, OTpaXkaroue (pU3nueckre U XMMUYECKHUE CBOMCTBA raJIoOT€HOB
U UX COCIMHEHUHN (BO3MOXKHO MCIIONb30BAaHUE BUIECOMATEPHUATIOB), O3HAKOMIIEHHUE C
oOpa3ziaMu XJOpUJ0B (TaJOT€HUJIOB), O3HAKOMJIEHHE C oOOpasllamMu cepbl U €€
COCUHEHUSIMM  (BO3MOYKHO HCIOJIb30BaHUWE BHJIEOMATEpUANIOB), HaOJIO/IEHUE
npoiecca oOyrJiMBaHHWs caxapa I0J JEWCTBHEM KOHLIEHTPUPOBAHHOW CEpHOU
KHUCIIOThI, HW3yYE€HHWE XUMHUYECKUX CBONCTB pa30aBIEHHONW CEPHOM KHUCIIOTHI,
IPOBEJICHNE KAUeCTBEHHOM peakuuu Ha cylb(ar-noH M HaOJIIOAEHHE NMpU3HaKa e
NpPOTEKaHUs, O3HAKOMJICHHE C (DU3UYECKMMU CBOMCTBaMM a3oTa, ¢dochopa U uX
COEIMHEHHH (BO3MOXHO MCIIOJIb30BaHHE BUAEOMATEpUaIoB), oOpa3liaMu a30THBIX U
dbochopHbIX yI0OpeHUil, ToJydeHHue, coOupaHue, paclo3HaBaHUE U HW3YUYCHHE
CBOMCTB aMMUaKa, IpOBe/ICHUE KAaYEeCTBEHHbIX peaklMii Ha MOH aMMOHUs U (ocdar-
WOH U M3yYEHHE NPHU3HAKOB UX MPOTEKAaHWs, B3aUMOJCHCTBUE KOHLIECHTPUPOBAHHOU
a30THOM KUCJOTHI C MEIbIO (BO3MOKHO MCIOJIb30BAHUE BUIEOMATEPHUAIIOB), U3yUEHHE
MoJieIell KpUCTAINTMYECKUX PelIETOK anMasa, rpadura, Qymnepena, 03HaKOMIIEHUE C
OPOLECCOM  afcopOLMKU PAcTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YINIEM U

YCTPOMCTBOM TIPOTHBOTa3a, TOJY4YCHHE, COOMpaHME, pACIO3HABAHUE W HM3yUYCHHE



CBOMCTB YTJIEKHCJIOTO Ta3a, MPOBEICHHE KAaYeCTBEHHBIX DPEAKIMi Ha KapOOHAT H
CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB X MPOTEKAHUS, 03HAKOMIJIEHHUE C MPOAYKIIUEH
CUJIMKATHOW MPOMBIIIICHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad II0 TEME
«BaxxHenre HeMeTauibl U UX COCAUHECHUS».

MeTaJiibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAaHUU UX
nosnokenus B [lepuoanueckoi cucteme xuMudeckux iemeHToB /1. . Menneneesa u
CTpoeHHUs1 aToMOB. CTpoeHHE METAJUIOB. MeTamuyeckas CBSI3b M METaUIMYeCcKast
KPUCTAUINYECKAsT PEMIETKA. OJNEKTPOXUMUYECKUN pAX HANPSHKEHUW METAJUIOB.
dusznyeckue M XUMHYECKHE CBOMCTBa MeTauioB. OOmMe CcrnocoObl MOTYYEHUS
MeTauioB. [loHsATHE O KOPpPO3WM METAIOB, OCHOBHBIE CIIOCOOBI 3aIUThl MX OT
Koppo3uu. CruiaBsl (CTajlb, UYyT'YH, TIOPATIOMUHMM, OpOH3a) U UX IPUMEHEHUE B OBITY
Y IPOMBILIIJICHHOCTH.

[Ilenounsie MeTasuibl: IOJOXKEHUE B llepuomnueckor cucremMe XUMUYECKUX
sanemeHToB JI. WM. MeHneneeBa, CTpo€HHE KX aTOMOB, HAXOXJICHUE B MPUPOJE.
duznyueckne W XMMHUYECKHE CBOMCTBA (Ha mpumepe Hatpusi u Kaius). OKCUIBI U
TUIPOKCHUABI HATPUSA U Kanus. [[puMeHeHne men0ouHbIX METAIVIOB U UX COCTUHEHHI.

[Ilenouyno3eMenpHbIE  METAUIBI  MarHud M KajbLUMM:  TOJIOKEHUE B
[Tepuoanueckout cucreme xumuueckux siaemeHToB . M. MenneneeBa, ctpoeHne nx
aTOMOB, HaxoXAeHue B mpupojie. OuU3M4ecKkue U XMMUYECKUE CBOWCTBA MAarHusi u
Kanblus. BaxkHeime coequHeHus: Kaiblus (OKCUA, THIPOKCHUI, coiin). JKECTKOCTD
BOJIbI U CITIOCOOBI €€ YCTpaHEHHUSI.

AmmroMuHHIN: TToN0)KeHne B [leproanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHME aroMa, HaxXOXJAeHUWE B npupoje. Dusnueckue u
XUMHUYECKHE CBOWCTBA atOMHHHUS. AMQOTEpHbIC CBOMCTBA OKCHUJIA U THUAPOKCHUIA
AJFOMUHHSL.

Keneszo: nosioxkenue B Ilepuoandeckor cUCTEME XUMHUYECKHX 3JIEMEHTOB JI.

N. MenpaeneeBa, CTpoeHHE aroMa, HaxoxJaeHue B Tmpupone. Dusumueckue u



XUMHUYECKUE CBOICTBa xene3a. Okcuibl, THAPOKCUAbl U conu xene3a (I1) u xenesza
(IIT), nx cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE C oOoOpasmamMu METauIoB M CIUIAaBOB, WX (DU3UYECKUMU
CBOMCTBaMU, U3yYCHHUE PE3YJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HCIIOJIb30BAaHHE
BHUJICOMATEPUAIIOB), OCOOECHHOCTEH B3aMMOJCHCTBUSI OKCHJa KaJbllUs W HATPUS C
BOJIOM (BO3MOXHO HCIOJIb30BAHUE BHJACOMATEPHUAIOB), HCCICIOBAHUE CBOWCTB
KECTKOM BOJIBI, MPOIECcca TOPEHUS Kejle3a B KUCIOpoae (BO3MOXKHO HCIOIh30BaHUE
BHUJICOMATEPUAIIOB), TPU3HAKOB IPOTEKAHUS KAYECTBEHHBIX pEAaKIM Ha HWOHBIL:
MarHusi, Kajbllus, altoMuHus, HuHKa, >kenmeza (II) m xenesza (III), memm (ID),
HaOJII0/ICHUE 1 OMHMCaHKEe MPOIIECCOB OKPAIIMBAHUS TJIAMEHH MOHAMH HATpUs, KaJIUs
U Kaibllus (BO3MOXKHO  HCIIOJB30BAaHUE  BHJACOMATEPHANIOB), HCCIIEIOBAHUE
aM(OTEepHBIX CBOMCTB THJPOKCHJIA AIOMUHHMS W THAPOKCHAA IIMHKA, PCIICHHE
AKCIIEPUMEHTAJIBHBIX 3aJ1a4 110 TeMe « BakHEeHIe MEeTaJJIbl U UX COCTUHEHUS.

XHMHUA M OKpPY:KaoUias cpeaa

Bemectsa m wmarepuanbl B IIOBCEIHEBHOM JKM3HM 4YeJioBeKa. beszomacHoe
WCIIOJIB30BaHUE BEIIECTB M XUMHUYECKUX peakuuit B ObiTy. llepBas momoris mpu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYyXawliel cpeapl (mpeaeiapHas JomycThMast
KOHIIeHTpaiusi BemecT, nainee — I[1/IK). Ponb xumMuu B pemieHUM 3KOJIOTUUECKUX
po0aem.

Xumuueckuii IKcnepumenm:

W3y4eHHe O00pa3lloB MaTepuasioB (CTEKJIO, CIUIABbI METAJUIOB, TOJMMEPHBIC
MaTepualbl).

Mescnpeomemmoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3ed NpU HM3yYeHUHM XHUMUU B 9 Kiacce

OCYHICCTBJIACTCA YCPC3 UCITIOJIB30BAaHHUC KaK O6IlII/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ,



TaK U MOHATUH, SABISIOUIMXCA CUCTEMHBIMH JJIS1 OTIEIBHBIX IPEIMETOB €CTECTBEHHO-
HAYYHOTO IIUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE IOHATUS: Hay4yHbId (DaKkT, THMIIOTE3a, 3aKOH,
TEOpHUs, aHaiu3, CHUHTE3, KIacCUpUKalusi, MEePUOJUUYHOCTh, HaAOIIOJCHHE,
HKCIIEPUMEHT, MOJEIIMPOBAHNE, U3MEPEHUE, MOJIEIb, SIBJICHHUE, TAPHUKOBBIN 3((DEKT,
TEXHOJIOTHsI, MAaTEPUATIBL.

dusuka: marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIWJ, U30TOIIbI,
PaZMo0aKTUBHOCTh, MOJIEKYJIA, SJEKTPUUECKUN 3apsij, IPOBOJHUKH, OIYITPOBOAHHUKH,
TUDIIEKTPUKH, (POTOSJEMEHT, BEIIECTBO, TEJ0, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBa, Ta3, PAaCTBOP, PAaCTBOPUMOCTH, KPUCTAUIMUECKAs pEIIETKa, CIIIaBbl,
¢usznyeckue BEIMYUHBL, €JWHULBI H3MEPEHUs, KOCMHUYECKOE HPOCTPAHCTBO,
IUTaHEeThI, 3BE3/1b1, CoHIIE.

buonorust: ¢otocunTes, apixaHue, Ouochepa, IKOCHUCTEMA, MHUHEPAIbHBIC
y10OpeHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE TOPOJbI, MOJE3HBIE

HCKOIIaeMbI€, TOTIIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUsI ITPOI'PAMMBI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  PE3yJIbTaThl  OCBOGHHUS MPOTpaMMbl  OCHOBHOTO  OOIIETO
o0pa3oBaHMsI JIOCTUTAlOTCS B XOoJ¢ OOydYeHUs XHMHHM B €IMHCTBE Yy4eOHOW u
BOCIIUTATEIBHOM JEATEILHOCTH B COOTBETCTBUU C TPATUIMOHHBIMH POCCUHCKUMU
COITMOKYJIbTYPHBIMH U JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, MPUHATHIMH B
oOlIecCTBEe TMpaBUJaMU W HOPMaMu TOBEJAEHUS U CHOCOOCTBYIOT Mpoleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMATIM3AIIUU O0YUAIOIINXCS.

JInuHOCTHBIE pe3ynbTaThl OTpaxKaroT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJICTBOBATbCA CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALUM U PaCIIMPEHUE
OMBITA JIEATEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTprnoTH4Y€eCcKOro BOCIMTAHUSA:

LIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY H
HAy4YHOMY HAacJeAWI0, TIOHMMAaHUs 3HAYCHUsS XUMHUYECKOW HayKu B IKU3HU
COBPEMEHHOT0 00I11ecTBa, CIMOCOOHOCTH BIAJETh JOCTOBEpPHOW HH(pOpMaIeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

MpEACTaBICHUST O COLUAJbHBIX HOpMax M TMpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUM B KOJUICKTUBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM, y4eOHO-UCCIIeI0OBATEIBCKON, TBOPUECKON M JAPYTUX BUIAX NIEATCIBHOCTH,
FOTOBHOCTM K Pa3HOOOpa3HOM COBMECTHOM JESATEILHOCTH TIPHU  BBIMOJHEHUH
y4eOHBbIX, TO3HABATEIBHBIX 3a/1a4, BBITOJHCHUN XUMHUYECKUX OSKCIEPUMEHTOB,
CO37aHNH YYEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHMMAHUIO U B3aUMOTIOMOIITY B

npolecce TOM y4yeOHOW NeATeNbHOCTH, TOTOBHOCTU OIIEHMBATh CBOE MOBEACHHUE U



MOCTYIIKM CBOMX TOBAPHUIIEH C MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM
OCO3HAHUs MOCIEACTBUM NIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE M XUMHYECKOW pEeaKIluw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH M COCTaBJISIOIINE
OCHOBY JUISl TIOHMMAaHUS CYIIHOCTH HAy4YHOW KapTHUHBI MHpa, IpEACTaBIeHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS TPHUPOJILI, B3aWUMOCBS3IX HYEJIOBEKa C
MIPUPOJIHON CPeIoi, O POJIM XMMHH B TTIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAMPABICHHBIC HA TOJYYCHHE HOBBIX 3HAHHWHA I10
XUMHUH, HEOOXOJUMBIC MJi1 OOBSCHEHHUS HaOII0/IaeMbIX IPOIIECCOB W SBJICHUM,
MO3HABaTEIbHOM, HWH(GOPMAIIMOHHOW M YHUTATEIbCKOW KYJIbTYpPhl, B TOM YHCIE
HAaBBIKOB  CaMOCTOSITENIBHOW paboOThl ¢  y4eOHBIMH TEKCTaMH, CIIPaBOYHOM
JUTEpPaTypor, JOCTYNMHBIMH  TEXHHYCCKHMMH  CpEACTBaMH  HH(OPMAIIMOHHBIX
TEXHOJIOT UM,

WHTEpEeC K OOYYEHHUIO U T[O3HAHUIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K caM000pa3oBaHHUI0, MPOSKTHOM U MUCCIEA0BATEILCKON IEITEIIBHOCTH,
K 0CO3HAaHHOMY BBIOOpPY HANPABICHHOCTH U YPOBHS O0YUYEHUS B JabHEHIIIEM;

4) popMupoBaHusi KyJbTYPbI 310POBbSI:

OCO3HAHUE IEHHOCTH YKU3HU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 37I0POBBIO,
YCTAaHOBKHA Ha 3J0POBBIA 00pa3 >KW3HHU, OCO3HAHUE IIOCICACTBUN W HEMPUITHE
BPEJIHBIX  MPHBBIYECK  (YyMOTpeOJeHUsS  alKoroysi, HApKOTHKOB,  KypeHHs),
HEOOXOJMMOCTH  COOJIOJICHUS TpaBWJ  0€30MacHOCTHM TpU  OOpallleHHH  C
XUMUYECKUMH BEIIIECTBAMH B OBITY U PEabHOU KU3HM,

S) TPyA0BOro BOCIIUTAHUS:

WHTEpPEC K MPAKTHYECKOMY H3YYCHHUIO Mpodeccuil W TpyJda pa3IudHOro poja,
YBaXEHUE K TPYAY U PE3yJbTaTaM TPYAOBOW ACSATEIBHOCTH, B TOM YUCJIE Ha OCHOBE
MPUMEHEHUS TTPEIMETHBIX 3HAHWUN M0 XUMHH, OCO3HAHHBIN BHIOOP MHIWBUIYATHBHON

TPAEKTOPUM TMPOJIOJDKEHUSI 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX MHTEPECOB M



CIIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIENIHON
npo(hecCHOHANBFHOM JEATENIBHOCTH U PAa3BUTHS HEOOXOAUMBIX YMEHHH, TOTOBHOCTH
alarTUpOBaThCs B MPO(ECCUOHATIBHON Cpelie;

6) YK0JIOrHYeCKOro BOCIIUTAHHS

HKOJIOTUYECKHU 11€JIECO00pa3HOE OTHOLIEHHE K MPUPOJE KaK MCTOYHMKY >KU3HU
Ha 3emie, OCHOBE €€ CyYLIECTBOBAHMs, IOHMMAaHHE IIEHHOCTU 3J0pPOBOIO H
Oe3zomacHoro oOpa3a JKW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyeCKOMy M ICUXMYECKOMY 3[0pOBBIO, OCO3HAaHME LEHHOCTU COOJIIOJICHUS
npaBuil 0€30MacHOrO MOBEACHUS MPHU paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAILMSX,
YTPOXKAOIINX 3I0POBbIO U )KU3HU JIOJEH;

CHOCOOHOCTH TPUMEHATh 3HAHUS, IOJNIy4daeMble NPU H3YYEHUU XUMMH, I
pemeHns 3a1ad, CBSA3aHHBIX C OKPYKAIOUIEH NMPUPOJHOW CPENOW, JUIS TOBBIIICHHS
YPOBHSL ~ SKOJOTMUYECKOM  KyJIbTYpbl, OCO3HaHUS  IJIOOAJBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJeM U NyTed HX PEUICHHs MOCPEICTBOM METOJ0B XUMHH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJICTBOBATbCS UM B IO3HABATEIbHOM,

KOMMYHHMKAaTUBHOW U COLMAJIBHON ITPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranmpeaMETHBIX pe3yJbTaTOB  BBIIEISAIOT 3HAYUMBIE UL
(dbopMHpOBaHUS MHPOBO33PEHUS OOIICHAYYHBIE MOHATUS (3aKOH, TEOpHs, TPHUHIIUII,
runore3a, (axkT, CcUCTeMa, MPOLECC, OKCIEPUMEHT U Jpyroe.), KOTOpbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M IO3BOJIAIOT Ha
OCHOBE 3HAHMM W3 ATUX MNpPeAMETOB (HOPMHUPOBATH MPEACTABICHHUE O UEIOCTHON
HAyYHOW KapTHMHE MHUpPA, U yHHUBEpcajbHbIe ydeOHble AecTBUs (IO3HaBaTENbHBIC,
KOMMYHUKATUBHBIE, PEryJsTUBHBIE), KOTOpble oObOecreunBaroT (HOpMUPOBAHHE
TOTOBHOCTH K CAMOCTOSTEIbHOMY IUIAHHPOBAHMIO M OCYIIECTBICHUIO YydeOHOU

JCATCIBbHOCTH.



IMo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aAecTBUs:

YMEHUS UCTIONB30BATh MPUEMBI JIOTUYECKOTO MBIILJICHUS IPU OCBOCHUHU 3HAHMIA:
pPacKphIBaTh CMBICT XMMHUUYECKHX TOHSTHH (BBIACIATh WX XapaKTEpPHBbIC MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JIPYTUMU TOHSTHSIMH), WCIOJIb30BATh MOHATHS IS
OOBSCHEHUS OTIEIbHBIX (PAKTOB W SIBIICHUMU, BHIOMPATh OCHOBAHUS U KPUTEPUU IS
KIacCU(PUKAIMM XUMHYECKUX BEIIECTB M XHUMHYECKUX PEaKIUH, YCTaHABINBATH
MPUYUHHO-CJIEICTBEHHBIE CBSA3U MEXIY OOBEKTaMU M3y4Y€HHUS, CTPOUTH JIOTUUECKHE
paccyxaeHus (WHIYKTUBHBIC, NCIyKTUBHBIC, 10 AHAJIOTHH), JCNAaTh BBIBOJBI H
3aKJTFOYCHMS;

yMEHUE TMPUMEHSITh B TMpOIECCe TMO3HAHUS TMOHATUS (IIPEIMETHbIE W
MeTaIpeIMETHBIC), CUMBOJMYECKHAE (3HAKOBBIC) MOJEIH, WCIOJIb3yeMble B XUMHH,
npeo0pa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJICTbHBIC TMPEJCTABICHUS —
XUMUYECKUW 3HAaK (CHUMBOJI DJIEMEHTa), XUMHYecKkas (opmylia U ypaBHEHHE
XUMUYECKON peakluy — TPHU PEIICHHH y4eOHO-TI03HABATEIbHBIX 3a7ad, ¢ Y4ETOM
TUX MOJEIBHBIX TMPEACTABICHUN BBIABIATh W XapaKTEPU30BaTh CYIICCTBEHHBIC
MPU3HAKK U3YYaeMBIX OOBCKTOB — XMMHUYECKHX BEIIECTB M XUMHUYCCKHX PEaKITHi,
BBISIBIIATH OOIIME 3aKOHOMEPHOCTH, MPUIMHHO-CIIEACTBEHHBIE CBS3H M IPOTUBOPEUHS
B M3Y4YaeMBbIX IMPOIIECCaX U SBICHUSX.

Bba3oBble uccienoBaTeIbCKHeE TeiiCTBUS:

YMEHHUE WCIOJIb30BaTh TIOCTABICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, a TAK)KE B KaU4eCTBE OCHOBHI JUII (POPMHUPOBAHUS THUIIOTE3bI IO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHHIA,

npuoOpeTeHNE OMbITa M0 IUIAHUPOBAHWIO, OPTaHU3AUU W TPOBEICHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YyMEHHE HaOII0IaTh 3a XOJIOM  IpoIiecca,
CaMOCTOSATENILHO TMPOTHO3UPOBATH €Tr0 pe3yiabTaT, (opMynupoBaTh OO0OOIICHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OMBITA, UCCIAEAOBAHMS, COCTABIATh OTUYET O

MPOJICJIAaHHON padoTe.



Pabora ¢ undopmanmeii:

yMEHHE BbIOMpaTh, AaHAIU3UPOBATH U HHTEPIPETUPOBATH HH(POPMAIUIO
pa3IMYHBIX BUAOB M (OPM IpEACTaBICHUS, MOJy4aeMyl M3 Pa3HbIX HUCTOYHHKOB
(Hay4HO-TIOMYJIApHAs TUTEpaTypa XUMUUYECKOTO COACpkKaHUs, CIIPaBOYHbIE TTOCOOUS,
pecypcol IHTEpHETa), KPUTUUECKH OLIEHHWBATh MPOTHUBOPEUYHMBYIO U HEIOCTOBEPHYIO
nHpopManuio;

YMEHHE NPHUMEHSATH pPa3InyHble METOABbl M 3alpoChl MPH IMOHCKE U O0TOOpe
UHPOpMAllMM U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
yu4eOHBIX W TO3HABATENbHBIX 3a/1a4 OMPEACIEHHOTO THIA, MPUOOPETEHHE OMbITa B
o0JacTd  WCIMOJIb30BaHHUA  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
OBJIQZICHUE KYJbTYpOU AKTUBHOTO MCIIOJIb30BAHMS PA3JIMYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOATENIbHO BBIOMpAaTh ONTUMAIBHYIO (POpPMY MpeACTaBICHUS HUHPOPMALMHU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECJIOXKHBIMU CXE€MaMH, JuarpaMMami,
npyrumu hopmMamu rpaduku 1 ©X KOMOWHAIIUSAMY,

YMEHHE WCIIOJIb30BaTh W  aHAJIM3MpPOBaTh B  TMpolecce y4yeOHOW U
UCCIIEIOBATENbCKON JEATENBHOCTH WH(GOPMALMI0O O BIMSHUUA HPOMBILIUIEHHOCTH,

CEJIbCKOIO XO35I1ICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH ITPUPOIHOM Cpeabl.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YyueOHbIe e CTBUS:

YMEHHUSI 33J1aBaTh BOMPOCHI (B X0j€ Auanora u (Wjin) JUCKYCCUH) IO CYIIECTBY
oOcyxmaemMol  Tembl, (OPMYJIHMPOBATH CBOM  MPEMJIOKEHUS  OTHOCHTEIIBHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1auu;

YMEHHUSI TIPEJICTABIISITH MOJTYyUYCHHBIC PE3YJIbTaThl TO3HABATEIBHON JIESITEILHOCTH
B YCTHBIX U MHCHbMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUI0 PE3YJIhTATOB BHITIOJIHCHUS
XUMHUUYECKOTO JKCIepuMeHTa (J1abopaTOpHOrO OMbITa, J1AOOPATOPHOM PpabOTHI IO
WCCJICIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO TIPOEKTA);

YMEHUSI y4eOHOrO0 COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM

MMO3HABATEILHOM U HCCHCI[OB&TCHBCKOﬁ ACATCIBbHOCTHU IIPU PCIICHUH BO3HHUKAIOMIHUX



npoOjeM Ha OCHOBe YyuéTa OOIMMX WHTEPECOB U COTJACOBAHUS ITO3UIIHA
(0OCyXIeHHsI, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBbID», KOOPJIMHAIIMS COBMECTHBIX

I[CﬁCTBHﬁ, OIIPCACIICHUC KPUTCPHUCB II0 OLOCHKC Ka4dCCTBaA BBIIIOJIHEHHOU pa6OTBI 141

JpyTHe).

PeryisiTuBHBIC YHHBepCaJbHbIe y4eOHbIe AelicTBUS:

YMEHHE CaMOCTOSTENIBHO OINPEAEATh LEJN JACATEIbHOCTH, IUIAHUPOBATS,
OCYILIECTBIIATh, KOHTPOJIUPOBATH M IpPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
NeSATEIbHOCTh, BBIOMpaTh HanOosiee 3(PPEKTUBHBIE CHOCOOBI PEHICHUS YYEOHBIX U
MO3HABATENIbHBIX  3a/lay, CAMOCTOSITEIbHO COCTAaBJISATh MM  KOPPEKTHUPOBATH
IIPEIIOKEHHBIN aJITOPUTM JACUCTBUI IIPU BBINIOJHEHUH 3aIaHUN C YYETOM IOTYUYEHUS
HOBBIX 3HAHUM 00 Hu3y4yaemMbIX OOBEKTaX — BEIIECTBAX M PEAKUUAX, OLECHUBATH
COOTBETCTBHE IOJIyYEHHOI'O pe3yJbTaTa 3asBJICHHOM LEIU, YMEHHE UCIOJIb30BaTh U

AHAJIIM3UPOBATE KOHTCKCTHI, IIPpCJIaracMbIC B YCIIOBUHU 3aﬂaHHﬁ.

HPEAMETHBIE PE3YJIbTATDBI

B cocraBe npeamMeTHBIX pe3ybTaToOB 10 OCBOCHUIO 00513aTEILHOTO COJIEP KaHMUS,
YCTAHOBJIGHHOTO  JaHHOM  denepanbHOl  pabodeil  MporpamMmoil,  BBIJEISIOT:
OCBOCHHBIC OOYyYaIOIIMMHCS HAay4YHbIC€ 3HAHMS, yYMEHUS M CIOCOOBI JEeHCTBHUIA,
cnenuduyeckre sl MNpPeIMETHOW oOsacTu «XUMHUS», BHUIbI JEATCIBHOCTH TIO
MOJTYYE€HUIO HOBOT'O 3HAHUSI, €r0 MHTEPIIPETAIlUU, MPEOOPa30BAHUIO U TPUMEHEHHUIO B
Pa3TUYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSIX.

K koHiy oOydenus B 8 kJjiacce npeIMeTHbIE pe3yJibTaThl HA 0Aa30BOM YpPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PACKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUI

9JIECMCHT, IIPOCTOC BCIICCTBO, CJIIOXKHOC BCHICCTBO, CMCECh (OJIHOpOJIHaH )41



HEOJHOPOJIHAS), BAJCHTHOCTh, OTHOCUTEIbHAS aTOMHAas M MOJIEKYJIsIpHash macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJISI XHUMHUYECKOTO
JJIIEMEHTa B COCAMHEHHH, MOJISIPHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBAHHE, COJIb,
AIEKTPOOTPULIATEIIBHOCT, CTEIIEHb OKHUCJICHHUS], XUMHUYECKast peakiusi,
KiIaccu(ukanusa peakiuui: peakiuu COCIUHEHUs, PEaKIUU Pa3JIOKEeHHs, peakluu
3aMeIleHUs], peaKIIMK 00OMEHa, HK30- U SHJOTEPMUUYECKHUE PEAKINH, TETIOBON A deKT
peaKkIuu, siAPO aToMa, MIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTallb, paInyC aToMa,
XUMUYECKas CBA3b, MOJISIPHAS U HEMOJISIPHAs KOBAJICHTHAS CBSI3b, MOHHAS CBSI3b, UOH,
KaTUOH, aHMOH, PAacTBOP, MaccoBasl JI0Js BellecTBa (MPOLEHTHAS KOHIEHTpAIUs) B
pacTtBope;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUW U MPUMEHSATH 3TH
MOHSATHUSI TIPU ONKMCAHUU BEIIECTB U UX MPEBPaICHUN;

UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY [UJIi COCTaBJieHHS (OpPMyYJ BEIIECTB H
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

OMPENIECNATh BaJCHTHOCTh ATOMOB AJIEMEHTOB B OMHApHBIX COCAMHEHUSX, CTEICHb
OKHUCJICHHUSI DJIEMEHTOB B OWHAPHBIX COCJUHEHUSX, MPUHAJIC)KHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIAcCy COEIMHEHMM mo (opmyiaM, BHJA XUMHUYECKOW CBSI3U
(koBaJIeHTHAs! M HIOHHAsI) B HEOPTAaHUYECKUX COCTMHECHUSX;

packpbiBaTh cMmbici [lepuoanueckoro 3akona . M. MenaeneeBa: 1eMOHCTPUPOBATH
MOHMMAHHUE TMEPUOIUYECKON 3aBUCHMOCTU CBOMCTB XMMUUYECKUX DJIEMEHTOB OT HX
nonoxkenust B Ilepuoguueckoil cucteme, 3aKOHOB COXPAaHEHHMS MAacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHHUS, 3aKOHA ABOraJipo;
OMHUCBHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opmy llepuoanueckoit cUCTEMBI
XMMHUUYECKUX BJIEMEHTOB: Pa3jinyaTh MOHATHUS «TJaBHas noArpynmna (A-rpymnmna)» u
«moboyHass moarpynmna (b-rpynma)», Maneie W OOJbIIHME TEPUOJBI, COOTHOCUTH
0003HaueHus1, KOTOpble UMetoTcs B Tabnuie «[lepuonnueckas cucteMa XUMHUYIECKUX

aneMmeHToB J[. 1. MenzaeneeBay» ¢ 4YHUCIOBBIMU XAPAKTEPUCTUKAMU CTPOEHUSI aTOMOB



XUMUYECKUX OJJIEMEHTOB (COCTaB W 3apsn snpa, OOIIee YHCIO DJICKTPOHOB W
pacrpeielIieHue UX MO0 JIEKTPOHHBIM CIIOSIM);

KJIaCCU(DUIIMPOBATH XUMUYECKUE FJIEMEHThI, HEOPTaHUYECKUE BEIIECTBA, XUMUUYECKHE
peakiuu (1o YUCIy U COCTAaBY YYacTBYIOUIMX B PEAKIMU BEHIECTB, MO TEILIOBOMY
dddexTy);

XapaKTepu30BaTh (OMHUCHIBaTh) OOLIME XUMUYECKHUE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIaCCOB, TOJTBEPXKJasi OMNHCAaHWE TMPUMEPAMHU  MOJIEKYISPHBIX  YpaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKITNH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KAYECTBEHHOTO COCTAaBa,
BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B Pa3IUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYEO MAcChl BEILIECTB, MACCOBYIO
JIOJTF0 XMMHUYECKOT0 3JIeMeHTa 10 (GopMyJie COSTMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA
B PacTBOpE, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU PEAKIUU;

MIPUMEHSTh OCHOBHBIE ONEPAllMM MBICIUTEIBHON NEATEIIBHOCTH — aHAJIUu3 U CHUHTE3,
CpaBHEHUE, 0000IIECHUE, CUCTEMAaTU3AINIO, KIacCU(DUKAIINIO, BHISBICHUE IPUUYUHHO--
CJIEACTBEHHBIX CBSI3€M — Il U3YUYEHHUs] CBOWCTB BEIUECTB U XUMHUYECKUX PEaAKLUM,
€CTeCTBEHHO-HAyYHbIE  METOJbl  [O3HaHUA —  HAOJNIOJIeHHWE,  U3MEpPEHHUE,
MOJEIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN );

CJIeIOBaTh TIpaBWJIaM TMOJb30BaHUS XUMHUYECKOM TMOCylIOoW U J1aDOpaTOPHBIM
o0opy/loBaHUEM, a TaKXe TMpaBUJiaM OOpalleHUs C BElIeCTBAMU B COOTBETCTBHUU C
WHCTPYKITUSIMU TI0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OMBITOB IO MOJIYYSHHUIO
U coOMpaHuI0 ra3o00pa3HbIX BEIIECTB (BOJOPOAA U KHUCIOPOJA), MPUTOTOBIECHUIO
pacTBOpPOB €  OMNPEAECIEHHOM MAcCOBOM  JOJEW PACTBOPEHHOTO  BEILECTBA,
IJIAHUPOBAaTh W TNPOBOJUTH XHWMHUYECKHME HKCIEPUMEHTHI [0 PACHO3HABAHUIO
pPacTBOPOB IIEJIOYEH M KUCIOT ¢ TOMOIIBI0 MHAUKATOPOB (JlakMyc, ¢eHondTanenH,

METWJIOPaHX U APYTHE).



K xoniy oOyueHus B 9 KJjacce mpeIMETHBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBL OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOIINXCS YMEHUM:
pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IMOHATHI: XUMUYECKHI 3JIEMEHT, aTOM,
MOJIEKYyJa, WOH, KATHUOH, AaHHWOH, IIPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIICHUS, XUMUYECKAs] PEAKLIUS,
XUMHUYECKasi CBSA3b, TEIUIOBOM 3(PQEeKT peakuuu, MoJib, MOJISIPHBIN 00BEM, pacTBOD,
ANEKTPOJIUTHI, HEANEKTPOJIUTHI, STEKTPOIUTHYECKAS TUCCOLUALINS, PEAKIIUU HOHHOTO
oOMeHa, KaTajau3aTrop, XHMHYECKOE paBHOBecHE, OOpaTUMbIe U HEOOpaTUMBbIE
peakiuu, OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE peakiuu, OKUCIIUTEIIb,
BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBJIIEHWE, aJUIOTpONus, aM(OTEpPHOCTb,
XUMHUYECKasi CBA3b (KOBAJCHTHAs, HOHHAs, META/UIMYECKas), KpUCTaNINYecKas
pemeTka, KOppo3usi METAIIJIOB, CILJIaBbl, CKOPOCTh XMMUUYECKOW peaKkIuu, MpeeIbHO
nonyctuMas koHuentpauus [1JIK BemecTsa;
WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUN U MPUMEHSTH 3TH
MOHSATHUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPaIICHUN;
UCITIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY [IJIi COCTaBJieHHS (OpPMyJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUN;
ONpENENATh BAJIEHTHOCTh M CTEMNEHb OKHUCICHUS XHUMHUYECKUX DSJIEMEHTOB B
COEIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHUU mo (hopMysam, BUJ XUMUUYECKOUN CBS3M (KOBaJICHTHAsi, HOHHAs,
METAJJIMYECKAsi)) B HEOPTaHWMYECKUX COCIMHEHUSIX, 3apsi] HOHA MO0 XUMHUYECKOH
dbopmyie, xapakTep Cpelibl B BOJHBIX PACTBOPaX HEOPTraHUUECKUX COCAUHEHUM, THUI
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOI'O BEILIECTBA;
packpbiBaTh cMmbIci lleprnoanueckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMMaHME: OMHUCHIBATh U XapaKTepu3oBaTh TabanuHyto ¢hopmy lleprnoanueckoit
CUCTEMbl XMMHUYECKHUX DJJIEMEHTOB: pa3iuyaTh IMOHATHS «IJaBHas moArpynmna (A-
rpynmna)» u «mnobounas mnoxarpynma (b-rpynma)», manpie u OOJBIINE TEPHOIBI,

COOTHOCUTH OOO3HAUEHMS, KOTOpbIE HUMEIOTCS B TMEPUOJUYECKON TaliuIe, C



YUCJIOBBIMU XapAaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsif sizpa, 001ee YMCII0 AIEKTPOHOB U PaCIpeieNICHHE UX M0 JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB JJIEMEHTOB M HX
COCIMHEHUI B Ipe/iesiax MajbIX NEPUOIOB U TJIABHBIX MOATPYHI C YYETOM CTPOECHU S
UX aTOMOB;

KJIAaCCU(UIIMPOBATH XUMUYECKUE PJIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA, XUMUUYECKHE
peakiuu (1o YUCIy U COCTABY YYacTBYIOUIMX B PEAKIMU BEHIECTB, MO TEILUIOBOMY
b dexTy, Mo UBMEHEHHIO CTENEHEN OKUCICHHSI XUMUYECKHUX JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATH) OOIIME U cHenuPUUYEcCKrue XUMHUYECKHE CBOMCTBA
MPOCTBIX U CIOXHBIX BEIIECTB, MOATBEPXKIAsl OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
Y NOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUIL;

COCTAaBJISITh YPABHEHHUS AJIEKTPOJIUTHUECKON JUCCONUAIMN KUCITIOT, IIEJI0YEN U COJIEH,
MOJIHBIE U COKpANIEHHBIC YPaBHEHUS PEaKIMil HOHHOTO OOMEHa, YpaBHEHUS PEaKIIHiA,
MOATBEPAKAAIONMINX CYIIECTBOBAHUE TIE€HETUUYECKOM CBSI3M MEXKIY BELIECTBAMU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIM MOCPEACTBOM
COCTABJICHHSI SJIEKTPOHHOTO OajaHca 3TUX PEeaKluii;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT UX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX MPEBPAILICHHUI B PA3JIMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTO AJIeMEeHTa 1Mo (opMyJie COSIMHEHHUSI, MAaCCOBYIO JIOJIIO BEIIECTBA
B PacTBOpE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU PEaKInu;

coOJro1aTh MpaBWiIa TOJH30BAHUS XUMHYECKOM TMOCYI0ol U J1abopaTOpHBIM
o0OpyZ0BaHUEM, a TaK)Ke MpaBuiia OOpalleHHs] C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIMSMU T10 BBIMOJHEHUIO JA00PATOPHBIX XUMUYECKHUX OIBITOB IO MOJTYYEHUIO
U coOOMpaHUIo Ta3000pa3HBIX BEMIECTB (aMMHUAKa U YTIEKHUCIIOTO Ta3a);

MPOBOAUTH PEAKIIUU, TOATBEPKAAIOIINE KAUECTBEHHbBI COCTaB PAa3JIMYHBIX BEIIECTB:

pacro3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpOMMJI-, UOIUI-, KapOoHaT-, docdat-,



CHJIMKAaT-, Cynb(baT—, T'HAPOKCUI-UOHBI, KAaTHOHbBI AMMOHHA W HWOHBI HN3YYCHHBIX
MCTAJIJIOB, IPUCYTCTBYIOMIUEC B BOJHBIX PACTBOPAX HCOPIraHMICCKHUX BCIIICCTB,

MNPpUMCHATb OCHOBHBIC OIICpalluN MBICIIMTEIbHOM ACATCIIBHOCTU — aHaJIu3 M CHHTC3,
CpaBHCHHUC, O606HIGHI/IC, CUCTCMATU3alNI0, BBIABICHUC IMPHYUHHO-CICACTBCHHBIX
CBSI3CH — L U3YUYCHUA CBOMCTB BCHICCTB M XHUMHUYCCKHX pCaKHHﬁ, CCTCCTBCHHO-
Hay4YHBIC MCTOAbI IIO3HAHHUA — HaGHIOIIGHI/IC, HU3MCPCHHUC, MOACIUPOBAHHC,

HKCIIEPUMEHT (PEAJIbHBII U MBICICHHBIN ).






TEMATHYECKOE IINTAHUPOBAHUE 8 KJIACC

Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl ‘ KommmuectBo wacos DnexTpoHHbIE (ITUPPOBEIE)
n/m Beero| Koutpomsabie | IlpaxTuueckme || ©0Pa3oBaTenbHble pecypehl
paboThI paboThI
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
1.1 |[Xumus — BaxkHast 00J1aCTh €CTCCTBO3HAHMS U 5 2 bubnunoreka LIOK
MPAKTUYECKOU IeSITEIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837¢
1.2 ||BemecTBa 1 XMUMHYECKUE PEAKIIUN 15 1 bubnuorexa [IOK
https://m.edsoo.ru/7f41837c¢
‘I/ITOFO 0 pazzaeny H 20 H
‘Pamen 2. BaxkHeiimme npeacTaBuTe 1M HEOPraHMYeCKUX BeleCTB
2.1 ||Bo3nyx. Kucnopog. Ilonsitre 06 okcumgax 6 bubnuorexa [IOK
https://m.edsoo.ru/7f41837¢
2.2 |[Bomopoa. [ToHsiTHE 0 KUCIIOTax U COMSAX 8 1 bubnunoreka [IOK
https://m.edsoo.ru/7f41837¢
2.3 ||Bona. PactBopsl. [lonsTe 06 OCHOBaHUSX 5 1 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41837c
2.4 ||OcHOBHBIE KJacChl HEOPraHUYECKUX COEAMHEHUN 11 1 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢
Hroro mno pazaeny H 30 H

Pasnea 3. Ilepuoguyecknii 3akoH u Ilepnoguyeckas cucrema xummudeckux daeMenToB JI. . Mennesaeesa. CTpoeHne aToMOB.
Xumnueckasi cBsi3b. OKHCJINTETIHLHO-BOCCTAHOBHTEJIbHbBIE Pe€aknuu

3.1 |Illepuoanueckuii 3axoH u [lepuoanueckas cuctema 7 bubmmnorexa [JOK
xumudeckux emerToB . . Menneneesa. CTpoeHue https://m.edsoo.ru/7f41837¢
aToma

3.2 || Xummnueckas cBa3b. OKHCIUTEILHO-BOCCTAHOBUTCIILHEIC 8 1 bu6nunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837c¢

Utoro no pazneny 15 bu6muoreka [IOK

https://m.edsoo.ru/7f41837c¢




No HanmMeHnoBanue pa3ienioB U TEM IPOrPaMMbI KonnuecTBo acos ‘ OnekTpoHHbIEe (IUPPOBHIE)
n/n Beero|| Konrponsubie | Ipaxrnueckue | ©0Pa30BaTelbHbIe pecypehl
paboThl paboThl
Hrorosast koHTpoIbHAs paboTa 1 1 bubmuorexa [{OK
https://m.edsoo.ru/7f41837c
(OBIIIEE KOJIMYECTBO YACOB 10 ITPOT'PAMME | 68 | 5 [ 5 |
9 KIIACC
Ne HanmenoBanue pa3nesnoB U TEM IpOrpaMMBbl KomnuecTBo vacos OnexTpoHHbIE (IUPPOBLIE)
n/n Beero|| Kontposbshsie |[[Ipaktuueckue| ©0Pa30BaTeNbHbIE pecypenl
paboTHI paboThI
‘Pamen 1. BemiecTBO M XUMHYECKHE PeaKIIHU ’
1.1 |loBTOpeHue u yriayOieHre 3HaHUM OCHOBHBIX Pa3ziesioB 5 1 bubnuorexa [JOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEAKIIUIA 4 bub6nuorexa [IOK
https://m.edsoo.ru/7f41a636
1.3 || 9nexTponuTuyeckas qucconuanuss. XMMUYECKHE PEAKIINH B 8 1 1 bu6mmorexa [{OK
pacTBOpax https://m.edsoo.ru/7f41a636
‘I/ITOFO 10 pasjeny H 17 H ’

‘Pasnen 2. HemeTajuibl M MX COeIHHEHMS ’

2.1 ||O6mas xapakTepuCTHKa XUMUYECKUX 371eMeHTOB VIIA- 4 1 bubnnoreka [JOK
rpynisl. ['anorensr https://m.edsoo.ru/7f41a636




No HanmMeHnoBaHue pa3ienoB U TEM IPOrPaMMBI KomuuecTBo vacoB ‘ DnekTpoHHbIe (IU(PPOBLIE)
n/n Beero|| Kontposnsie |[[Ipaktuueckue| ©0Pa30BaTelbHbIE pecypebl
paboThl paboThI
2.2 ||O0mas xapakTepucTHKa XUMUUYECKHUX 1eMeHTOB VIA- 6 bubmuoreka [JOK
rpynnsl. Cepa u e€ coeAMHEeHUs https://m.edsoo.ru/7f41a636
2.3 ||OG6mas xapakTepUCTHKa XUMUYECKUX PJIEMEHTOB V A- 7 1 bubnmoreka [JOK
rpynibl. A30T, pocdop u ux coequHEHUS https://m.edsoo.ru/7f41a636
2.4 ||O6mias xapaKTepUCTHKa XUMUYECKUX IIEeMEHTOB [V A- 8 1 2 bubnmoreka [JOK
IpyNIbL. YTIEpOoa U KPEMHUN U UX COEUHEHUS https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 pazzaeny H 25 H
‘Pamen 3. MeTajjibl 1 UX COeIMHEHUS
3.1 ||O0mue cBOKMCTBA METAILIOB 4 bu6mmoreka [JOK
https://m.edsoo.ru/7t41a636
3.2 ||Baxkueilne METaUIBI U UX COEOUHEHMUS 16 1 2 bu6mmoreka [JOK
https://m.edsoo.ru/7t41a636
‘I/ITOFO o pazaeny H 20 H
‘Pa311e.11 4. XuMus v OKpYy Kamouias cpeaa
4.1 |BemecTtBa 1 MaTepuaibl B )KU3HU YEIIOBEKA 3 bu6mmoreka [JOK
https://m.edsoo.ru/7t41a636
‘I/ITOFO o pazaeny H 3 H
WtoroBas koHTpoJsIbHAs paboTa 1 1 bubnnorexa [JOK
https://m.edsoo.ru/7f41a636
‘PezepBﬁoe BpeMs H 1 H H H
JOBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 5 | 7 |




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
No Tema ypoxka KonnuecTBo yacon ‘ Hara DIEeKTPOHHBIE UPPOBBIC
n/m Beero| Konrponssie || [paxrieckue || 13YICHUSA o0pazoBaTeNIbHBIE PECYPChI
paboThI paboThI
1 [Ipenmet xumuu. Poiab XuMuUM B )KU3HU YEJIOBEKA. 1 bu6nmorexa LIOK
Tena u BemecTa https://m.edsoo.ru/ff0d210c
2 |IlonsgTue o MeTOAAX IIO3HAHMS B XUMHU 1 bubnunorexa LIOK
https://m.edsoo.ru/ff0d227e
3 ||[Ipaxtuueckas pabora Ne 1 «IIpaBuia paGoTsl B 1 bubnmnorexa [JOK
nabopaTopuu U IPUEMBI OOpaILIEHUS C https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHHEM
4  |Yucrsle BemecTBa U cMecu. CriocoObl pa3aenenus 1 bubnmnoreka [HOK
cMmecen https://m.edsoo.ru/ff0d26ca
5 |[IIpaktuueckas paborta Ne 2 «Paznenenue cmeceit (Ha || 1 bubnuoreka [IOK
pUMepe OYUCTKU TOBAPEHHON COJIN)» https://m.edsoo.ru/ff0d28c8
6 ||ATOMBI U MOJIEKYJIBI 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0d2a6c
7 | Xumuueckue 3eMeHThl. 3HaKH (CHMBOJIBI) 1 bubnmnorexa [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 |IIpocThie U CIOKHBIE BELIECTBA 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0d2a6¢
9  ||ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0d2d50
10 ||3akoH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUYECKas 1 bubmuoreka [{OK

dbopmyna. BareHTHOCTh aTOMOB XUMHUYECKHUX
3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae




No Tema ypoka KonnuecTBo yacon ‘ Hara DNeKTpOHHBIE UPPOBHIC
/o Beero|| Kontponsnbie || [Ipaktuueckue || A3YdeHus o0pazoBaTeNbHBIE PECYPChI
paboThl paboThI
11 ||OtHOCHTenBbHAsa aToMHas Macca. OTHOCHUTEIbHAS 1 bu6nmmorexa [IOK
MOJIEKYJISIpHas Macca https://m.edsoo.ru/ff0d323c
12 ||MaccoBas g0JIsi XUMHYSCKOTO dJIEMEHTA B 1 bubnunorexa LIOK
COEIMHEHU N https://m.edsoo.ru/ff0d350c
13 ||[KonuuectBo BemectBa. Moabs. MosnsipHas macca 1 bu6mmotexa [JOK
https://m.edsoo.ru/ff0d5230
14 ||®usznueckne U XUMHUYCSCKHUE SIBICHUS. XUMUUYCCKas 1 bubnuoreka [{OK
peakius https://m.edsoo.ru/ff0d37fa
15 |[Ipu3Haku 1 ycaoBHs IPOTEKAHUSI XUMHUYECKUX 1 bu6mmoteka [JOK
peakiuii https://m.edsoo.ru/ff0d3al6
16 |3akoH cOXpaHEHHSI MacChl BEIIECTB. XUMUYECKHUE 1 bu6nmorexa LIOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 ||BeluncieHHs KOJIMYECTBA, MACChI BEIIECTBA 110 1 bu6nunorexa LIOK
YpaBHEHUSAM XUMUYECKUX PEaKIIUN https://m.edsoo.ru/ff0d5708
18 |[Knaccuduxanus XuMUYECKUX PeaKIIui 1 bubmuorexa [JOK
(coenuHeHwUs, pa3IoKEHHsI, 3aMEIleHUs, OOMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — Y4YE€HBIN-3HIUKIONEUCT. 1 bubnmnorexa [JOK
O00011eHNe U CUCTEMAaTU3AIlNS 3HAHWUI https://m.edsoo.ru/ff0d40c4
20 |[KontponbHas pabota Nel o teme «Bemecta u 1 1 bubnuoreka [IOK
XUMHYECKHE PEaKIUN» https://m.edsoo.ru/ff0d4290
21 ||Bo3myx — cmecs rasos. Cocras Bo3ayxa. Kucmopon | 1 bu6muoreka [JOK
— 3JIEMEHT U IIpocToe BeulecTBo. O30H https://m.edsoo.ru/ff0d448e
22 || ®Pusnueckne 1 XUMHUYECKUE CBOMCTBA KUCIOPOIa 1 bu6muorexa [JOK
(peaxmuu oxucneHus, roperue). [louarue 06 https://m.edsoo.ru/ff0d4614
OKCHJAX
23 ||CriocoObl ONTydeHHs KUCIOpOaa B JIA0OpaTOPHH 1 1 bubnuotexa [JOK

MMPOMBIINIJICHHOCTH. HpI/IMCHCHI/IC KHCJIOpoJda

https://m.edsoo.ru/ff0d497a




No Tema ypoka KonnuecTBo yacon ‘ Hara DNeKTpOHHBIE UPPOBHIC
/o Beero|| Kontponsnbie || [Ipaktuueckue || A3YdeHus o0pazoBaTeNbHBIE PECYPChI
paboThl paboThI
24 ||TerutoBoii 3 (HEKT XUMHUECKOU peakIuu, MoHaTue o || 1 bubmuorexa [JOK
TEPMOXUMHUYECKOM ypaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUECKUX PEAKIIUIX
25 ||TormuBo (HedTh, yroyib U METaH). 3arps3HEHUE 1 bubmuorexa [JOK
BO3/yXa, CIIOCOOBI €T0 MPEJOTBPALICHHS https://m.edsoo.ru/ff0d4c4a
26 ||[IpakTuueckas padora Ne 3 mo teme «llomyuenue u 1 1 bubnmnorexa [JOK
coOupaHHe KHCIOPO/1a, U3YUYEHUE er0 CBOWCTBY» https://m.edsoo.ru/ff0d4ae2
27 ||Bomopoa — 3J€MEHT U IIPOCTOE BEIIECTBO. 1 bubmmoreka [JOK
Haxoxxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 | PuznyecKkue 1 XMMHUYECKUEe CBOMCTBA BOJIOPO/IA. 1 bu6nunorexa LIOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 |IloHsTHE O KHCIIOTaX M COJIIX 1 bubnunorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 ||CriocoObl mosTydeHust BOAOPO/ia B JabopaTopuu 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d4dd0
31 |IIpaktuueckas pabota Ne 4 o Teme «Ilomyuenue u 1 1 bubnuoreka [IOK
cobupaHue BOJ0Opoa, U3yuyeHHUE €ro CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 ||MonspHbIii 00BEM Ta30B. 3aKOH ABOTaapo 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0d542e
33 | Beruncnenus 00bEMa, KoaudecTBa BemecTparazamo | 1 but6mmorekxa [IOK
€ro U3BECTHOMY KOJIMYECTBY BEUIECTBA UITU O0BEMY https://m.edsoo.ru/ff0d55a0
34 |[Beruncnenust 00bEMOB I'a30B IO YPaBHEHUIO 1 bubmuorexa [JOK
peaKIMu Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIICHHM https://m.edsoo.ru/ff0d5708
ra3oB
35 || ®uznueckue U XUMHUYECKHE CBOMCTBA BOJIbI 1 bubmuoreka [{OK
https://m.edsoo.ru/ff0d587a
‘36 ”COCTaB ocHoBaHui. [ToHsiTHE 00 HHIUKATOPAX H 1 H H H HBHGHI/IOTeKa HOK




No Tema ypoka ‘ KonnuecTBo yacon ‘ Hara DNeKTpOHHBIE UPPOBHIC
/o Beero|| Kontponsnbie || [Ipaktuueckue || A3YdeHus o0pazoBaTeNbHBIE PECYPChI
paboThl paboThI
‘ H H H H H "https://m.edsoo.ru/ff0d5962
37 |Bona kak pactBopuTtesb. HackleHHbie u 1 but6mmoreka [IOK
HEHACBILIEHHbIE pacTBOPHI. MaccoBas 101 https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PaCTBOPE
38 ||[IpakTudeckas padora Ne 5 mo Teme 1 1 bubnmoreka [JOK
«ITpuroroBiieHHuE PaCTBOPOB C ONPEACIEHHON https://m.edsoo.ru/ff0dSeba
MacCOBOH J0JIeil pacCTBOPEHHOTO BEILIECTBAY
39 |[KontpoabHas padborta Ne2 o teme «Kucnopo. 1 1 bubmmoreka [JOK
Boaopoa. Boga» https://m.edsoo.ru/ff0d6342
40 ||Oxcuabl: cocTaB, KiIaccuuKaius, HOMEHKIATypa 1 bu6nunorexa LIOK
https://m.edsoo.ru/ff0d664e
41 |[Tony4yeHne M XUMUYECKHE CBOMCTBA KUCIOTHBIX, 1 bubnunorexa LIOK
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 ||OcHoBaHus: cocTaB, KjIaccu(pUKalus, HOMeHKIaTypa| 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca
43 |ITonyyeHne U XUMHYECKHE CBOMCTBA OCHOBAHUI 1 bubnmnorexa [JOK
https://m.edsoo.ru/ff0d67ca
44 |IKHCIIOTBI: cOCTaB, KilacCu(UKaIusi, HOMEHKJIATypa 1 bubanoreka LIOK
https://m.edsoo.ru/ffOdfee2
45 |[TTomy4yeHNEe M XUMHYECKHE CBOMCTBA KUCIOT 1 bubnuotexa [JOK
https://m.edsoo.ru/ffOdfee2
46 ||Comnu (cpenaHue): HOMEHKIIATYpa, CIIOCOOBI 1 bubmuoreka [{OK
MOJIyYeHUs, XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ad9474
47 |lIpaktuueckas pabora Ne 6. Pemenue 1 1 bu6muoreka [JOK
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «OCHOBHBIE https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTAaHUYECKUX COCTUHECHUI
‘48 ”FCHGTI/I‘ICCKaﬂ CBSI3b MEXY KJIacCaMH H 1 H H H HBHGHI/IOTeKa 1HOK




No Tema ypoka KonnuecTBo yacon ‘ Hara DNeKTpOHHBIE UPPOBHIC
/o Beero|| Kontponsnbie || [Ipaktuueckue || A3YdeHus o0pazoBaTeNbHBIE PECYPChI
paboThI paboThI
‘ ”HCOpFaHI/I‘IeCKI/IX COCMHEHUI H ‘https://m.edsoo.ru/()()ad9a50
49 || O0001EeHNe U CUCTEMATA3AINS 3HAHUHA 1 but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
50 |[KonTtpoabsHas padora Ne3 mo teme "OCHOBHBIE 1 1 bubnuotexa [JOK
KJIACChl HEOPTAaHUYECKUX COEAUHEHUN" https://m.edsoo.ru/00ad9ela
51 ||[IepBbie monbITKH KJIACCUPUKALUN XUMUUECKUX 1 bu6mmoteka [JOK
31emMeHTOB. [IoHsATHE O rpymnax cXOJHbIX https://m.edsoo.ru/00ad9ffa
9JIEMEHTOB
52 ||[Iepuoauueckuii 3akoH u [lepuoanueckas cuctema 1 bu6mmoteka [JOK
xumMuueckux diemenToB 1. . MenaeneeBa https://m.edsoo.ru/00adaS2c
53 |Ilepuoapl, rpyIIibl, HOATPYIIIBI 1 bubnmnorexa [JOK
https://m.edsoo.ru/00ada52c
54 ||Ctpoenue atoMoB. CocTaB aTOMHBIX anep. M3otonsl | 1 bubnmnorexa [JOK
https://m.edsoo.ru/00ada342
55 ||CtpoeHue 3EeKTPOHHBIX 000JI0YEK aTOMOB 1 bubnuotexa [JOK
anemeHnToB llepuoaunueckon cucrems /1. H. https://m.edsoo.ru/00ada6bbc
Menneneena
56 ||XapakTepHucTHKa XUMHUYECKOTO JJIEMEHTA I10 €r0 1 bubnuotexa [JOK
nosioxenuto B [lepuognueckoit cucreme /1. H. https://m.edsoo.ru/00ada824
Menneneena
57 ||3nauenue [lepuoanueckoro 3akoHa JJisl pa3BUTHUS 1 bubnmnoreka [JOK
Hayku U npakTuku. J[. . MenneneeB — y4éHblii, https://m.edsoo.ru/00ada96e
Mearor ¥ rpakJaHuH
58 ||91eKTpoOTpUIIATENBLHOCTh ATOMOB XUMUYECKUX 1 bubnmnoreka [JOK
2JIEMEHTOB https://m.edsoo.ru/00adaab8
59 |[MonHas XumMHu4decKas CBSI3b 1 bubmmorekxa [IOK
https://m.edsoo.ru/00adac34




No Tema ypoka KonnuecTBo yacon ‘ Hara DNeKTpOHHBIE UPPOBHIC
/o Beero|| Kontponsnbie || [Ipaktuueckue || A3YdeHus o0pazoBaTeNbHBIE PECYPChI
paboThl paboThI
60 |[KoBaneHTHas MOJSIpHAS] XUMHUYECKAsl CBS3h 1 bubmuorexa [JOK
https://m.edsoo.ru/00adaab8
61 |KoBanenTHas HenossipHas XUMUYECKas CBA3b 1 bu6mmoteka [JOK
https://m.edsoo.ru/00adaab9
62 |CTeneHb OKUCTICHUS 1 bubnnorexa [{OK
https://m.edsoo.ru/00adae28
63 ||OKUCIUTENIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU 1 bu6nmorexa LIOK
https://m.edsoo.ru/00adb076
64 || OKuCIUTENN U BOCCTAHOBHUTEIIH 1 bubnnorexa [{OK
https://m.edsoo.ru/00adb076
65 ||KouTponbHas pabora Ne4 o teme «CtpoeHue 1 1 bubnmnorexa [JOK
atoma. XUMHUYECKasl CBSI3b» https://m.edsoo.ru/00adb486
66 |[AHanu3 BbIOMHEHUs paboThl. O000IIeHNE U 1 bubnuoreka [IOK
cUCTeMaTu3aIus 3HAaHUI https://m.edsoo.ru/00adb33c
67 |[MToroBast KOHTpOJIbHAS paboTa 1 1 bubmuorexa [JOK
https://m.edsoo.ru/00ad9cb2
68 |Pe3epBHbIil ypok. O000IIEHHE U CHCTEMAaTH3AIINS 1 bubnmnorexa [JOK
3HaAHUHN https://m.edsoo.ru/ff0d61c6
(OBILIEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 68 | 5 I 6 I




9 KJIACC

Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero| Konrponsasie || [Ipaxtiueckue || H3YICHHA o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
1 |Ilepuonmueckuii 3akoH. [lepuoauueckas cucrema 1 bu6mmoteka [JOK
XuMu4YecKkux djemMenToB 1. Y. Menaeneena https://m.edsoo.ru/00adb59e
2 ||3akOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX || 1 bubnuotexa [JOK
AJIEMEHTOB MEPBBIX TPEX MEPHOJIOB https://m.edsoo.ru/00adb6b6
3 ||Knaccudukanus 1 HOMEHKJIaTypa HEOPTaHUYECKUX 1 bubnmnorexa [JOK
BEILIECTB https://m.edsoo.ru/00adb7e2
4 || Buabl XMMHUYECKOM CBSI3M M TUIIHI KPUCTATUTMUECKUX 1 bubnunoreka LIOK
pemeEToK https://m.edsoo.ru/00adbac6
5 |[KonTpomwsHas pabora Nel o Teme «IloBTopeHue u 1 1
yriayOieHne 3HaHUH OCHOBHBIX Pa3/ieioB Kypca 8
KJ1acca
6 |Knaccudpukanus XuMHUYECKUX peakLui Mo 1 bubnuoreka [IOK
pa3IMYHBIM TIPU3HAKAM https://m.edsoo.ru/00adbcb0
7 |[[lonsiTHE O CKOPOCTH XUMHUUYECKOU pEaKLIVH. 1 bubnuoreka [IOK
[ToHsITHE O TOMOTEHHBIX U FE€TEPOTEHHBIX PEAKIIMAX https://m.edsoo.ru/00adbe9a
8 |[lonsTHe o xuMuyeckoMm paBHOBeCUH. DaKTOPHI, 1 bubmuoreka [JOK
BIIUSIOIINE HA CKOPOCTh XUMUUECKOU peaklvy U https://m.edsoo.ru/00adc28c
MOJIO’KEHNE XUMUYECKOTO paBHOBECHS
9  ||OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1 bubnuotexa [JOK
https://m.edsoo.ru/00adcade
10 ||[Teopus 3ME€KTPOJUTHUYECKON JTUCCOLUALNY. 1 bubnuoteka [JOK
CunbHbIe U crlabble AIEeKTPOTUTHI https://m.edsoo.ru/00adcd68
11 ||MoHHBIE ypaBHEHUS peakuil 1 bubnuorexa [JOK
https://m.edsoo.ru/00add448
12 |[Xumu4uecKue CBOMCTBA KMCIOT U OCHOBAaHHI B CBETE 1 but6mmorekxa [IOK

IpEeCTaBICHUN 00 PIEKTPOTUTHUECKON

https://m.edsoo.ru/00add5d8




No Tema ypoka ‘ KonnuectBo wacoB ‘ Hara DIEeKTPOHHBIE U POBHIC
n/m Beero| Konrponshsie || [paxtnueckue || H3YICHHS o0pa3oBaTenbHbIC PECyPChHI
paboThI paboThI
| |mwecounanmm L | | |
13 |[Xumuueckue CBOMCTBA COJICH B CBETE 1 but6mmoreka [IOK
IPEeCTaBICHUN 00 SIEKTPOTUTHYECKON https://m.edsoo.ru/00add8b2
JTUCCOLIUAIIUT
14 |IIonsTHE O THAPOIN3E CONEH 1 bu6mmoteka [JOK
https://m.edsoo.ru/00add9d4
15 ||O6o00IIeHNEe U cucTEMAaTHU3aIUs 3HAHUI 1 bub6nmmorexa LIOK
https://m.edsoo.ru/00addd12
16 |IIpaxtuueckas padora Ne 1. «Pemenue 1 1 bu6mmoteka [JOK
AKCIIEPUMEHTAIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
17 |[KonTposbHas padora Ne2 mo teme 1 1 bubnmnorexa [JOK
«OIeKTpoIUTHYECKas uccolanusi. XuMUYECKUe https://m.edsoo.ru/00addecO
peaklMK B paCTBOPaAX»
18 ||O6mIast xapakTepruCTHUKA rajJoreHOB. XUMUYECKHE 1 bubnuotexa [JOK
CBOMCTBA Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 |[Xnopoopopona. ConsiHast KMCIIOTa, XUMUYECKHE 1 bubnmnorexa [JOK
CBOICTBa, MOJIy4€HUE, IPUMEHEHUE https://m.edsoo.ru/00ade 104
20 |[Ipaktuueckas padora Ne 2 no teme «llomyuenue 1 1 bubmuoreka [JOK
COJIAHOU KHUCJIOTBI, U3y4EHUE €€ CBONCTB) https://m.edsoo.ru/00ade348
21 ||BpramciieHHs O ypaBHEHUSAM XUMUYECKUX peakuui, || 1 bu6muoreka [JOK
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
22 ||O0mu1ast xapaKTepUCTHKA 31eMEHTOB VIA-rpyisl 1 bubmuorexa [IOK
https://m.edsoo.ru/00ade64a
23 ||[AnnmoTtporHbie Moaudukanun cepbl. Haxoxaenmne 1 bubnuotexa [JOK
Cephl U €€ COEAMHEHUI B IpUpoie. XUMUUYECKUE https://m.edsoo.ru/00ade64a
CBOMCTBA CEpBI
‘24 ”Ceposoz[opoll, cTpoeHue, husndeckue u XI/IMI/I‘{CCKI/IGH 1 H H H HBHGHI/IOTeKa HOK




No Tema ypoka KonnuectBo wacoB ‘ Hara DIEeKTPOHHBIE U POBHIC
n/m Beero| Konrponshsie || [paxtnueckue || H3YICHHS o0pa3oBaTenbHbIC PECyPChHI
paboThI paboThI
‘ HCBOﬁCTBa H ‘https://m.edsoo.ru/()OadeS()Z
25 ||Okcunbl cepbl. CepHast KHCIIOTa, GU3HYCCKUE U 1 bubmuorexa [{OK
XUMHYECKHE CBOICTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
26 |[XuMHUYECKHE pEaKIliH, JISKAIINE B OCHOBE 1 bu6nmoreka [IOK
IPOMBIIIJICHHOTO CII0C00a MOTY4YEeHUsI CEpHOU https://m.edsoo.ru/00adec8a
KHUCTIOTHI. XHUMUYECKOE 3arpsi3HEHUE OKPY KaOLIEi
Cpebl COeTUHEHUSMU CEPhI
27 ||BbluncieHue MaccoBOi 10J11 BbIXOJA MPOYKTa 1 bu6mmoteka [JOK
peakuu https://m.edsoo.ru/00adec8a
28 ||OGmmast xapakTepuCcTHKa 3IEMEHTOB V A-TpyIIIbL. 1 bubnnoreka [JOK
A30T, pactipocTpaHeHHe B IPUPO/IE, PU3HUECKUE U https://m.edsoo.ru/00adeea6
XUMHYECKHE CBONCTBA
29 ||AMMuak, ero pu3nuecKre U XUMHUYECKUE CBOWCTBA, 1 bu6nunorexa LIOK
MOJIy4Y€HUE U IPUMEHEHHE https://m.edsoo.ru/00adf004
30 |IIpaktuueckas padora Ne 3 mo teme «Ilonyuenue 1 1 bubnuoreka [IOK
aMMuaka, U3yu4eHue ero CBOMCTB» https://m.edsoo.ru/00adf180
31 ||A30oTHas KHCIIOTa, €€ PU3NIECKHEe U XUMUYECKHE 1 bubmnorexa IJOK
CBOMCTBA https://m.edsoo.ru/00adf306
32 ||Ucnosnb30BaHME HUTPATOB U COJIEH aMMOHMSI B 1 bubnuoreka [IOK
KayecTBE MUHEPAJIbHBIX y100peHui. XuMHUECKoe https://m.edsoo.ru/00adf518
3arpsI3HEHUE OKPYIKAIOLIEN Cpebl COETMHEHUSIMU
azoTa
33 ||[@ocdop. Oxcua dpocdopa (V) u docopnas 1 bubnmnoreka [JOK
KHCJIOTa, U3HUECKUE M XUMUUECKHE CBOMCTRA, https://m.edsoo.ru/00adf68a
NOJTyYEHUE
34 |Hcnonb3oBanue GocdaroB B KaueCcTBe MUHEPANbHBIX || 1 bu6muorexa [JOK
ynoOpeHuit. 3arpsi3HeHHE MPUPOTHON CPEJIbI https://m.edsoo.ru/00adfc20
docharamu




Ne Tema ypoka KonnuecTBo yacos ‘ Hata DJEeKTpOHHBIE HUPPOBBIE
n/m Beero| Konrponshsie || [paxtnueckue || H3YICHHS o0pa3oBaTenbHbIC PECyPChHI
paboThI paboThI

35 |[Yraepon, pacnpocTpaHneHue B mpupoae, pusnueckue | 1 bubmorexa [JOK
Y XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c

36 ||Oxcunbl yriuepoaa, ux GU3NYECKUe U XUMUIECCKHE 1 bubnmoreka [JOK
CBOKMCTBA. DKOJIOTHYECKHUE TTPOOIEMBI, CBSI3aHHBIE C https://m.edsoo.ru/00adfebe
okcuaoM yriepoga (IV)

37 ||YrombHas KHCI0Ta U €€ COJIN 1 bubmuoreka [{OK

https://m.edsoo.ru/00ae006¢

38 |[[IpaxTuueckas padora Ne 4 mo Teme "llomyuenue 1 1 bubmmoreka [JOK
yraekucioro ra3za. KauecrBennast peakuus Ha https://m.edsoo.ru/00ae027e
kKapOoHaT-1oH"

39 |[lepBoHAYANIBHBIE MOHATHS 00 OPraHUYECKUX 1 bubmmoreka [JOK
BEILECTBAX KAK O COEAMHEHUSIX YIIIepoaa https://m.edsoo.ru/00ae054e

40 |[KpemHuii 1 €ro COEAMHEHUS 1 bubnuoreka [IOK

https://m.edsoo.ru/00ae080a

41 |[Ipaktuueckas pabora Ne 5. Pemenue 1 1 bubnuoreka [IOK
JKCIIEPUMEHTAIIBHBIX 3a7a4 1o Teme «Bakueime https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COCTUHEHMS

42 || KontponbHas pabota Ne3 no teme «Baxneimue 1 1 bubnuoreka [IOK
HEMETaJUIbl U UX COSTUHEHUS» https://m.edsoo.ru/00aeOe18

43 ||O6mas xapakTeprucTUKa XUMHUUECKUX 2JIEMEHTOB — 1 bubmuorexa [JOK
MeTauloB. MeTrauimueckas CBA3b U METAJUINYECKAst https://m.edsoo.ru/00ae103e
KpUcTauindeckas pemeéerka. Gusnyeckrne cBONCTBA
METAJIJIOB

44 I XMMHA4YECKHE CBOMCTBA METAJLIOB. 1 but6mmoreka [IOK
DNEKTPOXUMHUYECKUN Pl HAIPSHKEHUH METaIIOB https://m.edsoo.ru/00ael156

45 ||O6mme crocoOsl moydeHus MeTauioB. CIiiaBhL. 1 bubnmnoreka [JOK

Brruucnenus no ypaBHEHHSIM XUMHUYECKUX PEAKIINM,
€CJIM OJIUH U3 PEarcHTOB COJAEPIKUT IIPUMECH

https://m.edsoo.ru/00ael 156




No Tema ypoka KonnuectBo wacoB ‘ Hara DIEeKTPOHHBIE U POBHIC
/1 Beero| Konrponshsie || [paxtnueckue || H3YICHHS o0pa3oBaTenbHbIC PECyPChHI
paboThI paboThI
46 |[loHsiTHE O KOPPO3UU METAIIIOB 1 bubmorexa [JOK
https://m.edsoo.ru/00ae1278
47 ||lllemouHble METAIIBI 1 bubnnorexa [{OK
https://m.edsoo.ru/00ae14b2
48 ||OKkcuabl U THAPOKCUIBI HATPUS U KU 1 bubnmoreka [JOK
https://m.edsoo.ru/00ae14b2
49 ||Ileno4yHO3eMeIbHBIE METAIUIbI — KAJIBIIUH W MarHUi 1 bubnuoreka [{OK
https://m.edsoo.ru/00ael5e8
50 ||Baxxneiimme coeTMHEHUS KaTbITAS 1 bubnnorexa [{OK
https://m.edsoo.ru/00ael5e8
‘5 1 ”O606H.I€HI/IC Y CHCTEMAaTH3aLUs 3HAHUH H 1 H H H H
52 |[”KécTkocTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUs 1 bu6mmoteka [JOK
https://m.edsoo.ru/00ae1886
53 |[Ipaktuyeckas padora Ne 6 mo Teme "KEcTkocTh 1 1 bubnnorexa [JOK
BOJIBI M METO/IbI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
54 ||AnmroMuHUT 1 bu6mmoreka IIOK
https://m.edsoo.ru/00ae1c64
55 |[AmdoTepHbIe CBOKCTBA OKCHIA U THIAPOKCHIA 1 bubmuorexa [JOK
https://m.edsoo.ru/00ae1c64
56 |XKenezo 1 bubmuoreka [{OK
https://m.edsoo.ru/00ae1d86
57 ||Oxcunpl, rumpokcuast U conu xkenesa (I1) u xenesa 1 bubnuoteka [JOK
(111) https://m.edsoo.ru/00ae35e6
‘5 8 HO6o6meHHe Y CUCTEMATH3alMs 3HAHUH H 1 H H H H
59 |[[Ipaktuyeckas padora Ne 7. Pemenue 1 1 bubnuoteka [JOK
JKCIEPUMEHTANIBHBIX 3a/a4 110 TeMe «Baxunenmmue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COETUHEHUS




No Tema ypoka KonnuectBo wacoB ‘ Hara DIEeKTPOHHBIE U POBHIC
n/m Beero| Konrponshsie || [paxtnueckue || H3YICHHS o0pa3oBaTenbHbIC PECyPChHI
paboThI paboThI
60 |[BbramcieHus Mo ypaBHEHUSM XUMUYECKUX PEAKIIUH, 1 bubmorexa [JOK
€CIIM OJIMH U3 PEareHTOB JaH B N30BITKE MU https://m.edsoo.ru/00ae1750
COJICP’KUT IpUMeCH. BrIunciaeHus: MaccoBoi oIu
BBIXO0/1a TPOJYKTa peakluu
‘61 HO606LueHHe ¥ CUCTeMAaTu3alusl 3HAaHUN 1 H H H |
62 ||KoutponbHas padora Ne4 no teme «Baxueiimue 1 1
METaIIJIbl U UX COETMHEHUS
63 |[BemecTBa u MaTepuaibl B MOBCEHEBHON KU3HU 1 bubmmoreka [JOK
YyeJnoBeKa https://m.edsoo.ru/00ae3{50
64 | XuMuueckoe 3arpsi3HEHHE OKpYKarollel Cpeibl 1 bubnnoreka [JOK
https://m.edsoo.ru/00ae4270
65 ||Poib xuMuu B pelIeHUH SKOJIOTMUECKUX IpodemM 1 bu6mmoteka [JOK
https://m.edsoo.ru/00ae4270
66 |[ATtorosas KonrponbHas pabota 1 1 bubmuorexa [JOK
https://m.edsoo.ru/00ae0dOa
67 |Ananu3 BeIosHeHUs paboTel. O6001IIEHNE U 1 bubnuoreka [IOK
cHUCTeMaTH3aIus 3HAaHUI https://m.edsoo.ru/00adb33c
68 |[PezepBHbIi ypok. O000IIEHNE U CUCTEMATH3AIIUS 1 bubmuorexa [JOK
3HaHUHN https://m.edsoo.ru/00ad9cb2
(OBLLEE KOJMYECTBO YACOB I10 [IPOTPAMME || 68 | 5 [ 7 [




[IpoBepsiemble TpeOOBaHUS K pe3yabTaTaM OCBOCHMSI OCHOBHOM
o0OpasoBaresbHON MTporpamMmsl (8 Ki1acc)

Kon [IpoBepsieMbie MpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
[POBEPSIEMOTO MIPOrpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHUS
pe3ynbTara

1 ITo Teme: "llepBoHayanbHbIC XUMUYECKHE MMOHSITHUSA"

1.1 pPacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHUX TIIOHSTHI: aToMm, MOJIeKyJa,
XUMHYECKMM 3JIEMEHT, IPOCTOE BEILECTBO, CJIOXKHOE BEILECTBO, CMECH
(ogHOpOIHAs M HEOAHOPOJHAs), BaJEHTHOCTb, OTHOCHUTEJIbHAs aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAas Macca,
MaccoBasl J10JI1 XMMHUYECKOIO 3JIEMEHTa B COEAMHEHHUH, MOJISIPHBIA 00BEM,
XUMHYECKasi peakius, KiIacCU(PHUKAIUs pEeaKiui: peakluuu COeIUHEHUS,
pEaKuu pa3loKEeHHs, pPEaKklUHU 3aMeIleHHus, peakuuu oOMeHa, 3K30- U
SHAOTEPMHUUECKUE PEAKIINH, TEIUIOBOM 3((dEeKT peakiuu, pacTBOp, MaccoBas
JI0J1s1 BelecTBa (IPOIEHTHAsI KOHIIEHTPAIIKsI) B pacTBOPE

1.2 WUIIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XMMHYECKUX IOHATHH U
IPUMEHSTH 3T IOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBpALLEHUN

1.3 HCIOJIb30BaTh XMMHYECKYI0 CHUMBOJIHMKY ISl COCTaBICHHUS (GOPMYI BELIECTB
U ypaBHEHUI XUMUYECKUX PEaKIuit

1.4 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, IMOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUsl, 3aKoHa ABOraapo

1.5 OTIpeEIATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHHSIX

1.6 KJIacCU(UIUPOBAaTh XUMHYECKHE peakuuu (0 YHCIy U COCTaBy
Y4YacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3 deKkTy)

1.7 BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB

1.8 BBIYUCIISITh  MAacCOBYIO JIONKO XHMHYECKOTO »dJieMeHTa 1o Qopmyre
COEIMHEHUS,

1.9 BBIUUCIIATH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

1.10 NPUMEHATh E€CTECTBEHHO-HAyuyHble METOJbl II03HAHMS - HaOIIoJIeHHe,
U3MEpEHUE, MOJICIMPOBAHUE, FIKCIIEPUMEHT (peasbHbI 1 MBICTICHHBIH)

2 [To Teme: "BaxxHeiimme npeACcTaBUTENN HEOPTraHUYECKUX BEIIECTB"

2.1 pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHMX TIOHSTHUN: OKCHZ, KHCIIOTA,
OCHOBaHue, CoJb

2.2 ONpEAENATh IMPUHAMICKHOCTh BEIIECTB K  ONPEICIEHHOMY  Kiaccy
coeMHeHu 1o Gpopmynam

2.3 KJIacCU(UIMPOBATh HEOPTaHUYECKUE BEIIECTBA

24 XapaKTepu30BaTh (OMUCHIBATh) OOLIME XHWMHUYECKHE CBOWCTBAa BEIIECTB

Pa3IUMYHBIX KJIACCOB, IMOATBCPIKAAA OIMCAHUC IpHUMEpaMU MOJCKYIISPHBIX
ypaBHCHI/Iﬁ COOTBCTCTBYHOIINX XUMHUYCCKUX peaKuHﬁ




2.5

MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX KAa4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH MTPOTEKAHUSA XUMUYECKUX MPEBPALICHUNA B PA3JIMYHbBIX
YCIIOBHSIX

2.6

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUSI XUMUYECKOM MOCy10il U 1a00paToOpHBIM
o0opynoBaHHEeM, a TakKe NpaBWjiaM oOpalleHuss ¢ BelleCTBaMU B
COOTBETCTBUU C MHCTPYKIMSMH IO BHIIOJHEHHIO Ja00PaTOPHBIX XUMUYECKUX
OTBITOB IO MOJYYEHHIO M COOMpAHUIO T'a3000pa3HbIX BellecTB (BOAOPOJA U
KHCJIOPO/Ia), MPUTOTOBJICHUIO PACTBOPOB C OMpPEAEIEHHON MacCOBOW aoJiei
pacTBOPEHHOI'O  BEILECTBA, IUIAHUPOBaTb UM IPOBOAUTH XHMHUYECKUE
HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJI0UEH U KUCIOT C TIOMOIIBIO
UH/INKATOpPOB (JIakKMycC, (PeHOIPTATICHH, METUIOPAHXK U APYTHE)

2.7

IIPpOBOAUTH PACUCTLI I10 YPABHCHHIO XHUMHYECKOM p€aknuun

ITo teme: "llepumoanueckuit 3akoH u [lepuoanyeckas cucreMa XUMHUYECKUX
anemenToB JI.MI. MenneneeBa. CrpoeHue aromMoB. XHUMHUYECKas CBSA3b.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH"

3.1

PaCKpbIBATH CMBICJI OCHOBHBIX XHMHYCCKHUX MMOHSTHM: AApO  aroma,
BHCKTpOHHHﬁ clioi aToOMa, aTOMHas 0p6I/ITaJ'II>, paauyc aroMa, XUMHUYCCKaAA
CBA3b, IIOoJIApHasa u HCIIOJIAIpHAaA KOBAaJICHTHasd CBA3b,
QJICKTPOOTPpUIATCIIbHOCTb, HMOHHAA CBA3b, HOH, KAaTHOH, AaHHWOH, CTCIICHb
OKHUCJICHUA

3.2

KHaCCHq)HIIHpOBaTB XUMHNYECKHNEC 3JICMCHTbI
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ONKCBHIBATh MW XapakTepu3oBaTh Tabmmunyo ¢opmy Ilepuonnyeckoit
CHCTEMbl XMMUYECKHUX 3JIEMEHTOB: paszinyaTh MOHATHA "TJIaBHAs MOArPYIIa
(A-rpynna)" u "moOounas noxarpymmna (b-rpynma)", "maneie" u "6onbuiue"
HEepUOJIbI

3.4

packpbiBath  cMbicn  [lepuogmueckoro 3akona M. Menzeneesa:
JIEMOHCTPUPOBAaTh I[NOHUMAaHHE IIEPUOJAMYECKON 3aBUCHMOCTH  CBOMCTB
XUMUYECKHX IEMEHTOB OT UX MOJ0KeHUs B [leproanyeckoi cucreme

3.5

COOTHOCUTH 00O03HA4YeHUs, KOTOpbIe nMetoTcsa B Tabmwuie "llepuoauyeckas
cucTeMa Xumudeckux oiaemeHtoB J[.M. MenzaeneeBa" ¢ YHCIOBBIMHU
XapaKTepUCTUKAMHU CTPOEHHUSI aTOMOB XHUMHUUYECKHX 3JJIEMEHTOB (COCTaB M
3apsn a1pa, o0IIee YUCiIo dIEKTPOHOB U paclipe/ie]ieHHe UX MO AIIEKTPOHHBIM
CJI0SIM)

3.6

OIPEACIIATh CTCIICHb OKUCJIICHUA 3JICMCHTOB B 6I/IHapHBIX COCIUHCHUIX

3.7

ONpeAeNsiTh BHUJ XMMHUYECKOM CBSI3M (KOBaJ€HTHas W HOHHas) B
HEOPraHUYECKUX COCAVNHEHUAX

[TpoBepsiembie 371eMEHTHI coaepkanust (8 Kiacc)

Kon

[IpoBepsiemMblil 2IEMEHT COAEp)KaHUS

HepBOHa‘{aJ'IBHBIe XUMHUYCCKUEC ITOHATHA




1.1

[Ipenmer xumuu. Posib XMMHM B KU3HM YEIIOBEKa. XMMHS B CUCTeMe HaykK. Tema u
BerecTBa. Gu3NUecKue CBOMCTBA BEIECTB. ATrperaTHOE COCTOSIHUE BEILIECTB

1.2

[TonsTHE O MeTO/IaX MO3HAHMS B XUMHH. UncThie BemecTBa u cMecu. CiocoObl pa3aeneHus
cMecel

1.3

IATOMBI 1 MOJICKYIJIBI. Xumudeckue 31eMeHThl. CHMBOJIBI XUMHUYECKHX DJIEMCHTOB. HpOCTBIe
1 CJIOJKHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'IﬂpHOG YUCHHC

1.4

Xummueckas (popmysa. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocTaBa BewecTB. OTHOCUTENbHAs aTOMHasi Macca. OTHOCUTEIbHAs MOJIEKYJIIpDHAs Macca.
MaccoBas 10JI1 XMMUYECKOI'O 3JIEMEHTA B COCAMHEHUH

1.5

KonuuectBo BemectBa. Moib. MosnsipHas Macca. B3auMocBsi3b KOJIM4ecTBa, MacChl U 4ncia
CTPYKTYpPHBIX €IMHHUII BeulecTBa. PacyeTsl o opMynaM XMMHUYECKHX COSTUHEHHM

1.6

dusnueckue W XUMHUYECKHE SBICHUS. XUMHYECKasd paknuud U €€ IIPU3HAKH. 3akou
COXpPAaHEHHsS Macchl BEIIECTB. XHUMHuUeckue ypaBHeHus. Kilaccupukanus XUMHUECKHUX
peakuuii (COeAMHEHUS, PA3JIOKEHHUS, 3aMEIIICHUsI, 0OMEHA)

1.7

X MUMHUECKUI 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCYJOH, C MpaBUiIaMu pabOThl B
iTabopaTopun M NpuUeMaMu OOpalleHHs C JIAOOpaTOpHBIM OOOpPYJOBAaHUEM, HU3YYEHHUE U
ornucaHue (QU3MYECKUX CBOMCTB OOpa3lOB HEOPraHWYECKHX BELIECTB, HaOJIOJCHHE
(bu3nyeckux (IUIaBICHHE BOCKA, TasHUE JIbJa, PACTUPAHUE caxapa B CTYINKe, KUIIEHUE U
IKOHACHCAIIUuA BOIILI) U XUMHUYCCKUX (FOpCHI/IC CBCUM, IIPpOKAJIMBAHUC MGI[HOfI IIPOBOJIOKH,
B3aMMOJICIICTBME MeJla C KHUCJIOTOW) SIBJI€HWI, HaONIOJAEHHE U ONMCAaHUE IPU3HAKOB
[TPOTEKAHNs XUMUYECKUX peakluil (pa3iiokeHue caxapa, B3auMO/IEHCTBUE CEPHOM KUCIIOTHI
c xJjopuaoM Oapus, pasioxeHue ruapokcuaa meau (1) mpu HarpeBaHuu, B3auMojeiicTBIe
pkese3a ¢ pactBopoM conu Menu (II), u3ydenue cnocoOoB paszeneHust cMecei (C MOMOILBIO
MarHuTa, (UIBTPOBAaHUE, BBbIMAPUBAHME, MUCTWIUIALUA, Xpomarorpadus), NpOBEaEHUE
OYMCTKHM TOBAapeHHOW COJIM, HaOJIOJEHUE M ONUCAaHME Pe3yJIbTaTOB HMPOBEIEHUS OIIbITA,
VMUIFOCTPUPYIOLIETO  3aKOH  COXPAHEHMs  MacChl, CO3JaHME  MOJEIEH  MOJIEKYT
(I1apocTep>KHEBBIX )

Baxnerlime npeicTaBuTeNIn HEOPraHUYECKUX BEILECTB

2.1

Bo3ayx - cmech ra3oB. CoctaB Bo3myxa. Kucimoponm - aleMEHT W MpOCTOE BEHIECTBO.
HaxoxxaeHue Kuciopoaa B Npupoje, (U3MYecKHe M XUMHUYECKHE CBOMCTBa (peakiuu
ropenusi). Oxcuasl. I[Ipumenenue kuciaopoga. CrocoObl MoJyuyeHHs] KHCIOpoJa B
itabopatopun W mpoMblluleHHOCTH. KpyroBopor kuciopona B mnpupoge. O30H -
QITOTPOMHAS MOU(PHUKAIMS KUCIOPOAA

2.2

TermoBoit 3h(deKT XUMHUECKOH peaklHud, TEPMOXHMUYECKHE YpaBHEHHS, 5K30- U
ODHAOTEPMHUYECKHE peakuuu. TOIMBO: yronb M MeTaH. 3arpsA3HEHHE BO3/yXa, YCHIICHHUE
[apHUKOBOTO Y PeKTa, pa3pylUIeHHe 030HOBOTO CIIOS

2.3

Bonopon - 37eMeHT U npocToe BelecTBo. Haxoxaenue Bogopoa B npupoje, pusnyeckue
M XMUMHYECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOObI momy4eHus. Kucinotsl u conu

2.4

MousipHbIif 00BeM ra3oB. PacueTsl 10 XUMHUYECKUM YpaBHEHUSIM

2.5

dusnueckue cBoMcTBa BOAbl. Boma kak pactBoputens. PactBopel. HacelmeHHble n
HEHACBIIICHHBIE pacTBOPBL. PacTBOpUMOCTh BemECTB B BoJE. MaccoBas J0Js BEIIECTBAa B

[pacTBOPC. XHWMHUYECKHE CBOMCTBA BOJIBI. OcnoBanus. Poib PacTBOPOB B IPHUPOAC U B JKU3HU




uenoBeka. KpyroBopot Bozbl B mpupoe. 3arpsa3HeHre IpupoIHbIX Boj. OXpaHa U OUHCTKA
[IPUPOIHBIX BOA

2.6

Knaccudukanus HeopraHnmdeckux coenuHeHuil. Okcunpsl. Knaccudukamuss OKCHIOB:
cosieoOpazyrommue (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHbIE) M HECOJICOOpa3yoIIIHe.
Homenxnarypa okcuzoB. dusnueckue W XUMHUYECKHE CBOiicTBa okcuaoB. [lomyuenue
OKCHJIOB

2.7

OcHoBanus. Krnaccudukaius OCHOBaHHIA: MIENIOYM UM HEPACTBOPUMBIC OCHOBAHHUS.
Homenkiarypa ocHoBanuii. du3nyeckue 1 XMMHYECKUE CBOKMCTBA OCHOBaHUU. [lonmyueHue
OCHOBAaHUI

2.8

Kucnorel. Knaccudukarnus kuciaor. Homenknarypa kucior. Ou3nueckue U XUMHUUYECKHE
cBoiicTBa kucioT. Psg akruBHoctu metaiuioB H.H. bekerosa. [Tonyyenue kuciaot

2.9

Conu. Homenknarypa cosieil. dusnyueckue u XUMU4YecKue cBoicTBa cosieil. [lomyyenue
coJIer

2.10

["eHeTHyecKas CBA3b MCXKY KilaCCaMU HECOPTaHUYCCKUX COGI{I/IHCHI/Iﬁ

2.11

XMMHUECKUN SKCHEPUMEHT: KaueCTBEHHOE OINpEIEICHUE COAECpKaHUS KHUCIOpoJda B
BO3JyXe, IOJy4eHHe, COOMpaHue, pacrmo3HaBaHUE M U3YYEHHE CBOWCTB KHCIOpOJa,
HaOI0/IeHUE B3aMMOJICHCTBHUS BEIIECTB C KHUCJIOPOJOM M YCIOBHS BO3HUKHOBEHHUS U
MpeKpaleHusi TopeHus (moxapa), O3HaKOMJIEHHE C 00pa3llaMH OKCHJIOB W OMNHCAHHUE UX
CBOWCTB, TIOJIyYCHHE, COOMpaHWEe, pacro3HaBAaHUE H HW3YYCHHE CBOWCTB BOJOPOAA
(ropenue), B3aumonelcTBue Bojopoja ¢ okcuaoM meau (II) (Bo3MOKHO HCHOJIb30BaHUE
BHICOMATEPHAIIOB), HAOIIOACHHE 00pa3oB BEMICCTB KOJUYECTBOM | MOJb, HCCICIOBAHUE
OCOOCHHOCTEH pPACTBOPECHHSI BEIICCTB C PA3IMYHOM PACTBOPUMOCTHIO, MPHUTOTOBIICHHE
[PACTBOPOB C OIPEIAEICHHOW MacCOBOM J0JIEM pPaCTBOPEHHOIO BELIECTBA, B3aMMOJECHCTBHUE
BOJBI C METallaMU (HATPUEM M KaJbI[ueM) (BO3MOXKHO HCIOIh30BaHUE BUICOMATEPUATIOB),
ONpe/IeJICHUE PACTBOPOB KHUCIOT M IIEIOYEd C MOMOIIbIO WHJIMKATOPOB, HMCCIIEOBAaHUE
00pa3I0OB HEOPraHWYECKHX BEIIECTB pa3IUYHBIX KJIaccOB, HAONIOJICHHE W3MEHEHUS
OKpacKy MHAMKATOPOB B pACTBOPAX KHUCIOT U LIEN0YEH, U3yUeHNE B3aUMOJCHCTBUSA OKCUAQ
Menu (II) ¢ pacTBopom cepHOM KHUCIOTHI, KHCJIOT ¢ METAJIaMH, PEakluii HEeUTpaTnu3alui,
MOJTydeHUE HEPACTBOPUMBIX OCHOBAHUH, BEITECHEHUE OJTHOTO METaJlla IPYTUM U3 PacTBOPA|
COJIM, PEIICHHE KCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "BakHeime Kiacchl HeOpraH MYeCKuX|
COeTMHEHUIT"

[lepuonnueckuii 3akoH u Ilepuomnueckas cucremMa XuMUYecKuX odnemeHtos J[.H.
MenaeneeBa. CTpoeHne aToMOB. XUMHUYECKasi CBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
[peakuuu

3.1

[lepBble MOMBITKU KiIaccU(PUKAIIMM XUMHUECKUX 31eMEeHTOB. [IoHsATHE O rpynmax CXOIHBIX
PIIEMEHTOB (ILEJOYHBbIE M ILEJIOYHO3EMENIbHbIE METaJUIbl, TaJOTeHbl, WHEPTHBIE TIa3bl).
(J7IeMEHTHI, KOTOpbIE 00pa3ytoT aM(OTEpHbIE OKCUBI U THIPOKCHIBI
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[lepuonnueckuii 3akoH. Ilepuonnueckas cucrema XUMUYECKUMX dneMeHtoB .M.
MenneneeBa. Kopotkonepuoanast U juymHHOTIepruoaHas Gopmsel [leprnonndeckoil cucTeMbl
xumuueckux anemeHToB .M. Menpneneesa. Ilepuoapl u rpynnbl. PU3HYECKUI CMBICI
[MOPSIKOBOTO HOMEpPA, HOMEPOB MEPUOJIA U TPYIIIBI JIEMEHTA
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Ctpoenune aromoB. CocTaB aTOMHBIX saep. M3otonsl. DnekTponsl. CTpoeHHE 3MEKTPOHHBIX




00o0J04eK aToMoB mepBbIX 20 XxuMudeckux snemMeHToB llepuogmueckoit cucremsr JI.U.
MenneneeBa. XapaKTEpUCTUKAa XUMHUYECKOIO DJJIEMEHTAa II0 €ro IOJIOKECHHUIO B
[Iepuonnueckoii cucreme [I.1. Menneneesa
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3aKOHOMEPHOCTH M3MEHEHHUS pajgnyca aTOMOB XMMHYECKHX JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUTMYECKUX CBOMCTB TI0 TPYIaM U repuoaam. 3HadueHue lleproauyeckoro 3akoHa u
[TeproaruecKkoil CHCTEMBl XUMHYECKUX AJIEMEHTOB JIJIsl Pa3BUTHUs HayKu W mpaktuku. [[.1.
MeneneeB - yUeHbIN U TpaXKJIaHH

3.5

Xumuyeckas CBSI3b. KoBanentnas (nonsipHast u HETIOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHas cBs3b

3.6

CreneHb OKHCIeHUS. OKHCIUTEIRHO-BOCCTAHOBUTEILHEIC pPE€aKknuu. HpOHCCCBI OKHUCJICHUA
1 BoccTaHOBJICHHI. OKHUCIIMTEIM ¥ BOCCTAHOBUTEIIN

3.7

XMUYeCKUH OKCIICPUMCHT. H3YUCHHUC O6p&3HOB B€IICCTB MCTAJIOB W HEMCETAIIIOB,
BSaHMOZ[efICTBHC THAPOKCHAA LHWHKAa C pacCTBOpaMu KHUCIOT U menoqeﬁ, IMPOBCACHUC
OIIbITOB, WJIIOCTPUPYIOIIUX MPHUMEPLI OKUCIUTCIBHO-BOCCTAHOBHUTCIbHBIX peaKuHﬁ

(ropeHue, peakiuu pa3ioKeHUs, COCTUHECHHS)

[IpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
o0OpasoBaresbHOI IporpamMmsl (9 Kiacc)

Kon [IpoBepsieMble ITpeIMETHBIE PE3YJIbTAThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
[IPOBEPSEMOTO IIPOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHus

pe3ysbraTta

I[To Teme: "BemecTBo 1 xuMudeckas peakuus"

pPacCKpbIBaTb CMBICII OCHOBHBIX XUMUYECKHUX IOHATHUH: PaCTBOP, HJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOIUTHUECKAs! JUCCOLMAIMS, PEaKLIMd MOHHOIO OOMEHa,
KaTaJln3arop, XMMHUYECKOe paBHOBECHE, OOpaTHMble U HEOOpAaTUMbIE PEaKIHH,
OKHUCIIUTENBHO-BOCCTAHOBUTEILHBIE PEAKIUH, OKHUCIUTEIb, BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHME, aJUIOTPOIUs, aM(OTEPHOCTb, XUMUYECKasl CBS3b
(xoBaJIeHTHasi, MOHHAs, METa/NIMYecKas), KpUCTaJUINUecKas pelleTKa, CIUIaBbI,
CKOPOCTh XUMHUUYECKON PEAKLIUH

1.2 HUIUTIOCTPUPOBATH B3aNMMOCBA3b OCHOBHBIX XHUMHWYCCKUX TIOHATHH 1 IMPUMCHATH

9THU IMOHATHUSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3 COCTaBJIATh YPAaBHEHHUS 3JEKTPOIMTHUECKON AMCCOLMALMM KUCIIOT, IIEI0UYeH U
COJIeH, MOJTHbIE U COKpAaIlleHHbIE YpaBHEHHs peakifii HOHHOro oOMeHa

1.4 pacKpbIBaTh CYLIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIIHi
MTOCPEACTBOM COCTaBIIEHUS AJIEKTPOHHOIO OajlaHCca 3TUX peakluit

1.5 IIPOBOAMTD PACUEThI [0 YPABHEHUIO XUMUYECKOW PEAKIIUU

ITo TemaMm: "HeMmeTaiuisl 1 ux coenuHeHus" 1 "MeTalulbl U UX COeTUHEHUS"

2.1

XapaKTepu30BaTh (OMUCHIBATH) O0IIUE U cIeUPUUIECKe XUMUYECKHE CBOWCTBA
MPOCTBIX W  CJHOXHBIX BEHIECTB, IMOATBEpXkJas ONUCaHHE MpUMEpaMHU
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUIN COOTBETCTBYIOLIUX XUMHUUECKUX PEaKIIHi




22 COCTAaBJIAITh ~ yPAaBHEHUSA  PEAKUUM, IOATBEPKIAIOIIUX  CYLIECTBOBAHUE

TCHETHYECKOM CBS3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3UpPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHH,
BO3MOXXHOCTH IIPOTCKAHUA XUMHUYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

24 ClIeIoBaTh MpaBWJIaM IOJb30BAHUS XUMHUYECKOW MOCYI0M U J1abopaTopHBIM

000pyI0oBaHUEM, a TAKXKE MTPaBUIIaM OOpAIlCHHS C BEIISCTBAMH B COOTBETCTBHH C
HHCTPYKIUAMH 110 BBIIIOJIHCHUIO Ha60paT0pHBIX XUMHUYCCKUX OIIBITOB IIO
MOJIYYEHUI0O W COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M YTJIEKUCIIOTO
rasa)

2.5

IIPOBOAUTE PpPEAKIUH, ITOATBCPKIAAOIINC KauyeCTBCHHBIM COCTaB Ppas3IMIHbIX
BCIICCTB: pacClioO3HaBaTh OIBITHBIM IIYTEM XJIOPU-, 6pOMI/II[—, noauna-, Kap6OHaT—,
(bOC(baT-, CHJIMKAT-, Cy.]'IB(baT-, TUAPOKCUI-UOHBI, KAaTHOHbBI aMMOHUA, HWOHBbI
HU3YUCHHBIX MCTAJUIOB, IMPUCYTCTBYIOIINUC B BOJAHBIX PACTBOPAX HECOPIraHUYCCKUX
BCIICCTB

[To Teme: "Xumus u okpyxaromas cpeaa"

PaCKpbIBaATb CMBICII OCHOBHBLIX XHMHUYCCKUX MOHSTHH: HI[K BCIICCTBA,
KOppo3us MCTAJLJIOB

3.2 MNPUMCHATb OCHOBHBLIC OIICpallMn MBICIIMTEIbHOM JESATEIbHOCTH - aHaJu3 U

CUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMATH3aIUIO, BBHISBICHHE MPUYHHHO-
CJIEACTBEHHBIX CBS3EH - JIJII U3YYCHUSI CBOMCTB BEIIECTB U XUMHYECKUX PEAKIUN;
€CTECTBEHHO-HAyYHbIE  METOJAbl [O3HAaHUS - HaOJIOJEHUE, HW3MEPEHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICIEHHBIN)

[TpoBepsiembie 371eMEHTHI coaepskanus (9 Kiacc)

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUSA

BemiecTBo 1 XuMuueckas pCaKknusi. HOBTOpeHI/Ie

1.1

Ilepuonuueckuii 3akoH. Ilepuonuueckas cucrteMa XHUMHYECKHX diieMeHTOB JI.M.
MenneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB XMMHUYECKHX
3JIEMEHTOB IIEPBBIX TPEX MEPUOJOB, Kalusl, KaJbLHs U UX COCIUHEHNUN B COOTBETCTBUHU C
M0JI0KEHUEM 2JIEMEHTOB B [leproinuecko cucTtemMe U CTPOEHUEM UX aTOMOB

1.2

Ctpoenue BeliecTBa: BUIbI XUMHYECKOW CBSI3H. THIBI KPUCTALTUYECKUX PEIIECTOK,
3aBUCUMOCTb CBOMCTB BEIECTBA OT THUNA KPUCTAUIMYECKOW PpEIIETKH W BHUAA
xuMudeckor cBs3u. Kiaccudukammss ¥ HOMEHKIATypa HEOPTaHMYECKHX BEIISCTB
(MexxmyHapoJHas W TPUBHAJbHAS). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIHUXCA K
pa3IMYHBIM  KJacCaM  HEOPraHMYeCKUX  COCIMHEHW,  TEeHETHYecKas  CBA3b
HEOPraHWYECKUX BEIECTB

1.3

Knaccudukanus XUMHUYECKUX peakUuid MO pa3iuyHbIM MpHU3HaKaM (M0 4MCIy U
COCTaBY YYacTBYIOIIMX B PEaKIMM BELIECTB, IO TEIUIOBOMY 3P (EeKTy, M0 U3MEHEHUIO
CTETIEHEeW OKHCIEHUS XUMHUYECKMX DJIEMEHTOB, [0 OOpaTUMOCTH, IO Y4YacCTHUIO
KaTajau3aTopa). DK30- W JHJIOTEPMHUYECKHE pPEaKIUH, TEPMOXHUMHUYECKHUE YpaBHEHUS.
[ToHsiTHE O CKOPOCTH XMMHYECKOW pEaKIINU

1.4

[TonsiTue 06 o0OpaTUMBIX W HeoOpaTHMMbBIX XUMHUYECKMX peakuusx. [lonstue o
TOMOTE€HHBIX M TETEepOreHHbIX peakiusx. [loHsATHE O XWMHUYECKOM paBHOBECHH.




@DaxTOpHl, BIMAIOLIME HA CKOPOCTh XMMHYECKON PEAKIMHU U TOJOKEHUE XUMHUYECKOIO
paBHOBECHS

1.5

OKHCIIMTEJILHO-BOCCTAHOBHUTEIIbHBIE pcaKkuuu, 3JI€KTpOHHbIﬁ 6aJ1ch OKHCJIIMTCIIBHO-
BOCCTaHOBUTEIIbHOU peaKuuu. CocraBnenue ypaBHEHUH OKHCIIUTENBHO-
BOCCTAHOBHTEJIBHBIX PEAKIM C MCIOJIb30BAaHHEM METO/1a HJIEKTPOHHOTO OanaHca

1.6

Teopust 3IEKTPOIUTHYECKON AUCCOLMALMU. OJEKTPOIUTHI M HEIIEKTPOJIUTHI.
Karvonsl, aHuoHbl. MexaHu3M JAHMCCOLMAlMM BELIECTB C Pa3IMYHBIMU BUIAMU
XUMUYecKo# cBsi3u. CreneHb auccounaryy. CHiIbHBIE U C1a0ble AIEKTPOIUTHI. Peakiun
MOHHOTO OOMEHa. YCJOBUS NPOTEKaHHWS pEaKIMid HOHHOTO OOMEHa, IOJHBIE H
COKpalllecHHble MOHHBbIC ypaBHEHUs1 peakuuid. CBOWCTBa KUCJIOT, OCHOBAaHUN M COJeil B
CBETE MPECTABICHUIN 00 IEKTPONIUTUYECKON Tuccounanuu. KayecTBeHHbIE peakliMy Ha
noHbl. [loHATHE O TMapOIU3E CcoNei

1.7

XUMHYECKUH HKCIIEPUMEHT: 03HAKOMJICHHE C MOJENISIMU KPUCTAUTUYECKUX PEIIETOK
HEOPTaHMYECKUX BEIIECTB - METAJUIOB W HEMETAUIOB (Tpadura M ammasa), CIOKHBIX
BEIIECTB (XJOpHIA HATpHs); HCCIEIOBaHUE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOU
peaKkuyu OT BO3JCHCTBUS PA3UYHBIX (PAKTOPOB; HMCCIEIOBAHUE DIIEKTPOIPOBOTHOCTH
pPacTBOPOB BELIECTB, IPOIECCa AMCCOLMALUMN KUCJIOT, IIeIo4Yed M cojel (BO3MOXKHO
WCIOJIB30BAHNE BHICOMATEPHAIIOB); IPOBEACHUE ONBITOB, MILTIOCTPUPYIOIIUX MPU3HAKA
IIPOTEKAaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHME OCaaKa, BbIIEICHHE Tas3a,
oOpa3oBaHME BOJABI); ONBITOB, WUIIOCTPUPYIOUIMX  MPUMEPHl  OKUCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX pEaKIUi (FOpEeHHE, PpEeaKIUuu pa3JIOKEHUs, COCAUHEHUs);
pacriosHaBaHWC HCOPraHWYCCKHUX BCHICCTB C IMOMOIINBIO KAa4Y€CTBCHHBIX peaKHI/Iﬁ Ha
HMOHBI; PCHICHNEC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeraninsl 1 X COeIUHEHUS

2.1

O6ma;1 XapaKTCPUCTHKA T'aJIOI'CHOB. OcoOeHHOCTH CTPOCHUS AaTOMOB, XapaKTCPHBIC
CTCIICHU OKHCJICHMA. CTpOGHI/IC u CI)I/ISI/I"ICCKI/IG CBOMCTBa MMPOCTBIX BCHICCTB - T'aJIOI'CHOB.
XUMHUYECKHE CBOMCTBA Ha npumMepe  XJjiopa (B3aHMOﬂeﬁCTBHe ¢ MCTallllaMH,
HEMCTaJlllaMu, menoanH). XJ'IOpOBOI[OpO,Z[. ConsHas KHCJI0Ta, XUMHYCCKHC CBOﬁCTBa,
MOoJIy4CHHEC, IMPUMCHCHUC. HeﬁCTBHC XJIOpa U XJIOPOBOAOPOJAa HA OpraHU3M YCJIOBCKA.
Baxneiinue XJIOPUJBI U UX HAXOXJICHUC B IIPUPOJLC
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OObmas xapakrepuctuka 31eMeHToB VIA-rpynnbsl. OcoO€HHOCTH CTPOEHHsI aTOMOB,
XapaKkTepHble CTereH! okuciaeHus. CTpoeHne 1 pu3nueckue CBONCTBA MPOCTHIX BEIIECTB
- KHCJIOpOJa U cepbl. AJUIOTPOINHBIE MOJU(PUKAIMKN KHCIOPOJa U cepbl. XUMHUECKUE
cBoiicTBa cepbl. CepoBOAOPOA, CTPOCHUE, (PU3HUECKUE U XUMUYECKHE CBOUCTBA. OKCUABI
ceppl KaK TMpEACTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas KucioTa, (u3MuecKkue Hu
XMMUYECKHE CBOMCTBa (00IIMe Kak MpEeACTaBUTENs Kiacca KHCIOT U CIeHU(pHUECKHUe).
XUMHUYECKUE peakIiM, JeKallue B OCHOBE IMPOMBIIUIEHHOTO CHoco0a MOMyYeHHs
cepHoil kucnotThl. IIpumeneHne. Conau CepHOM KHCIOTHI, KaueCTBEHHas pEaKUus Ha
cynbdar-uoH. HaxoxkaeHue ceppl U €€ COEAMHEHUH B mnpupoae. XHUMHUYECKOE
3arps3HEHUE  OKpYXalolled Cpeibl COCAMHEHUSIMH cepbl  (KUCIOTHBIE  JIOKIM,
3arpsi3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €T0 NMPeT0TBPAIICHUS

2.3

OOmast xapakTepucTuka 37MeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIe CTENEHU OKUCIEHHUs. A30T, paclpocTpaHeHHe B MpHUpoje, pU3NUecKue U
XUMHYeckue cBoiicTBa. KpyroBopor a3ora B mpupoje. AMMHak, ero (usuueckue u
XMMUYECKHE CBOWCTBA, MOJy4deHue U npumeHeHue. Coiau aMMOHUS, UX (U3NYECKHUE U
XMMHUYECKHE CBOMCTBA, NpuMeHeHue. KadecTBeHHas peakuus Ha HOHBI aMMOHMSL.




A3OTHas KUCIIOTa, €e TMOJNy4YeHHe, PU3NYecKue W XUMHUYECKHe CBOMCTBa (0OIIHme Kak
MPEJCTaBUTEINIS KJlacca KUCIOT U cnenuduueckue). Vcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHS B KAaueCTBE MHUHEPANBHBIX YAOOpeHHUH. XHUMHUYECKOE 3arps3HCHHE
OKpY>KaloIien cpenbl COCTUHEHUSMHU a30Ta (KUCIOTHBIC J0XKIH, 3arps3HEHHE BO3AyXa,
TTOYBBI U BOJIOEMOB)
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®ocdop, amnorponHsle Momubpukamuu ¢Gocdopa, QuzMUecKHe U XUMHYECKHE
croiictBa. Okcun dochopa (V) u dochopnas kucinora, pusmdeckue U XUMHUCCKHE
CBOWCTBa, mony4yenue. Vcnonp3oBanue GocdaroB B KaueCTBE MUHEPAIbHBIX YA0OpEHHIA

2.5

Obmas xapakrepuctuka 31eMeHToB [VA-rpynmsl. OcoOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble  CTENEHW  OKHUCIEHHs.  YIJIEpOA, aUIOTPONHbIE  MoauduKanuwy,
pacrpocTpaHeHHe B TpUpojae, (QHU3MUECKHE M XHMHUYECKHE CBOWCTBA. AJCOpPOIHSL.
Kpyrosopot yriepona B mpupoae. OKkcuabl yriaepona, ux (pusnuecKkue U XUMUYECKHe
CBOﬁCTBa, HeﬁCTBHC Ha XUBBIC OPraHU3MBbI, MMOJIYYCHUC U ITPUMCHCHUC. DKOJIOTHYECKHUE
mpoOJIeMbl, CBs3aHHBIE ¢ OKcuaoM yriepona (IV); runoresa riio6ambHOTO MOTEIICHUS
KJIMMaTa; TMapHUKOBBIA 3(dekT. YroiapHas KUCIOTAa W €€ COJH, WX (PU3NYCCKUE H
XUMHUYCCKHUC CBOﬁCTBa, IMOJIYUYCHUC U IPUMCHCHHUC. KauecTtBennas pPCaKiusd Ha Kap60HaT-
HoHBI. Vcronp30BaHme Kap60HaTOB B 6I)ITy, MCIUIWHE, ITPOMBIINIIICHHOCTU U CCJIILCKOM
XO3SIIICTBE

2.6

[lepBoHaYabHBIC MOHSATHS OO0 OPraHUYECKUX BEIIECTBAX KAaK O COCIUHEHUSX
yriepoja (MeTaH, 3TaH, 3THJICH, alleTHJICH, 9TaHOJ, TIUIEPUH, YKCycHas kuciora). Ux
COCTaB U XUMHUECKoe cTpoeHue. [lonsaTre o OMONIOrHYecKr BaXKHBIX BEIIECTBAX: KUPaX,
Oenmkax, yrJieBOoJaX - M WX pOJIM B JKU3HU 4YeEJIOBeKa. MaTepuaibHOE EIUHCTBO
OpPraHWYECKUX U HEOPTraHUYECKUX COCTMHECHUM

2.7

Kpemuuii, ero ¢usnyeckne u XMUMHUYECKHE CBOICTBA, MOJTYYCHHE U TMPUMEHEHHE.
Coenunenus kpemHusi B mpupoze. O6mue npeacraieHuss o6 oxcuae kpemuus (IV) u
KpeMHUEBOW kucinote. CunMkatel, HX HUCHOIb30BaHWE B OBITY, MeEIUIIMHE,
MIPOMBILIIEHHOCTH. BaxkHelue cTpouTeNbHbIE MaTepuaibl: KEpaMUKa, CTEKIIO, IEMEHT,
O0etoH, kene300eToH. [Ipobmembl OE30MACHOTO  HCIONB30BAHUSI  CTPOUTEIBHBIX
MaTepuajioB B NOBCEAHEBHOM KU3HU

2.8

XUMHUECKUH 3KCIIEPUMEHT: M3y4eHHEe 00pa3lioB HEOPraHWYECKHX BEIECTB, CBOMCTB
COJITHOM KHCJOTBI; IPOBEJEHUE KAUECTBEHHBIX pEakUMid Ha XJIOPUA-HOHBI U
HaOIIoZIeHWe TMPU3HAKOB MX MPOTEKAaHMs; OMNbITHI, OTpaKarolue (QHU3NUECKue u
XMMUYECKHE CBOWCTBA TaJlOTEHOB M UX COEAMHEHUI (BO3MOXKHO MCIIOJIb30BaHHE
BUJIEOMATEpPHUATIOB);  O3HAaKOMJIEHHE ¢  oOpa3llaMd  XJOpPHJIOB  (TaJIOTEHHJIOB);
O3HaKOMJIEHHE ¢ oOpa3laMH cepbl U €€ COCIUHEHHUSMHU (BO3MOXHO HCIOJIb30BAHUE
BUJIeOMAaTEepHaJIOB); HaOMIOeHHe Impolecca OOYrNMUBaHHUS caxapa IOJ JEeHCTBHEM
KOHIICHTPUPOBAHHOW CEpHON KHUCIIOTHI; M3yUYe€HHE XMMHUYECKHX CBOMCTB pa30aBICHHOM
CepHON KMCJIOTHI, IPOBE/IEHNE KAaueCTBEHHOM peakIy Ha Cyab(paT-uOH M HaOJI0JIeHUE
MIPU3HAKA €€ MPOTEKaHUs; O3HAKOMJIEHHUE ¢ (PM3NYECKHMHU CBOWCTBAMHM a30Ta, hocdopa u
UX COeIMHEHMH (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEpHANIOB), 0Opa3laMH a30THBIX U
¢dochopHbBIX ynoOpeHuit; momyyeHue, coOupanue, pacrio3HaBaHUE U U3yUYEHHUE CBOWCTB
aMMMaKa; TpOBe/leHHe KadeCTBEHHBIX pEaKUMid Ha HOH aMMOHHUs M ¢ochaT-uoH H
U3Y4YECHHE MPU3HAKOB MX INPOTEKaHMsI, B3aWMOJAEHCTBHE KOHLEHTPUPOBAHHOW a30THOM
KHCJIOTBI C MEAbI0 (BO3MOXKHO MCIIOJIB30BAaHUE BHUJEOMATEPHANIOB); N3YUEHHE MOJEIEH
KPUCTANIMYECKUX PEIIeTOK anmasa, rpadura, QynnepeHa; 03HAKOMIIEHUE C MPOLIECCOM
aJicopOLIMM  PAacCTBOPEHHBIX BENIECTB AaKTHUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM




MPOTUBOTA3a; MOJy4YeHHE, COOMpaHUe, pacCliO3HABAaHUE U U3YUEHUE CBOMCTB YIIIEKHCIIOTO
ra3a; mpoBe/ICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT- U CHJIMKAT-UOHBI U HU3y4YEHUE
MPU3HAKOB WX  MPOTEKaHMs;  O3HAKOMJIEHME C  NPOAYKIUEH  CHUIIMKATHOU
MPOMBILIJICHHOCTH; PpELICHUE HKCIEPUMEHTAJIbHBIX 3alady 1o Teme '"Baxueiimiue
HEMETAJIJIBI U UX coenHeHus"

Mertamisl 1 uxX COCAUHCHUA

3.1

OO01mass xapakTepUCTHKAa XHMUYECKUX 3JIEMEHTOB - METAUIOB Ha OCHOBAaHUU HX
nonoxkenus B Ilepuonnueckor cucreme xumudeckux snemeHtos JI.M. MenzaeneeBa u
cTpoeHust aromoB. CTpoeHHe MeTauloB. Merajinnueckass CBsI3b U MeTallIndecKas
KPUCTAJIJINYECKAs] pelIeTKa. DJIEKTPOXUMUUECKUM Psii HAlIPsSHKEHUH METaJIJIOB

3.2

Ou3nyeckue M XHUMHYECKHE CBOWCTBA MeTauioB. OOmue crnocoObl MONydeHUs
MeTaioB. [loHATHE O KOPpPO3UM METAIOB, OCHOBHBIE CIOCOOBI 3aIUTHI MX OT
koppo3uu. CruiaBsl (CTallb, YyT'yH, TIOPATIOMUHUN, OPOH3a)  UX IPUMEHEHUE B OBITY U
MTPOMBIIIIJICHHOCTH
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[[lenouynsle MeTamwipl: mMoJoXkeHHWe B Ilepuognyeckoil cucTeMe XHUMHUYECKHX
sanemenTtoB JI.VMI. MeHnneneeBa; CTpOe€HHE UX aTOMOB; HAaXOXJIEHHE B TMPUPO/IE.
Ou3nyeckue M XUMUYECKHE CBOicTBa (Ha mpuMepe HaTpusi U Kaius). OKcuabl U
TUAPOKCHUIBI HATPUS U Kanud. [IprMeHeHre menoyHbIX METaJUIOB U UX COeIMHEHUN

3.4

[[lemoyHO3eMeNbHBIC META/UIBl MAarHUM W Kajbluid: mosioxkeHue B I[lepumoamdeckoit
cucteMe XxuMudeckux anemeHToB [[.1. MeHneneeBa; CTpOGHHE UX aTOMOB; HaXOXICHUE
B mnpupozac. dusnueckre M XUMHUYECKHE CBOMCTBA MarHus M Kaiublus. Baxkueimume
COCIMHCHMS KalblUs (OKCHI, THAPOKCHI, coiH). JKEecTKOCTh BOJABI W CIIOCOOBI €e
yCTpaHEHUs

3.5

Anmtomunuii: nosioxenue B Ilepuoauueckoil cucreme XuMUYecKux 3nemeHToB [[.U.
MenaeneeBa; CTpOEHUE aTOMa; HaxOXAeHHUE B Ipupoac. DuU3nyUecKue U XUMUYECKUE
CBOICcTBa amroMUHUS. AM(OTEpHBIE CBOMCTBA OKCUIA U THAPOKCHIA aTIOMUHUS

3.6

Keneszo: monoxenue B Ilepuogmueckoil cucreme xumuueckux jsnemeHtoB JI.U.
MenaeneeBa; CTpOEHUE aTOMa; HaxOoXAeHUE B Ipupoac. PU3nUEecKue U XUMHUYECKUE
cBoiicTBa kene3a. Okcuabl, ruapokcuasl U conu xenesa (II) u xenesza (III), ux cocras,
CBONCTBA U NTOJIYYECHUE

3.7

XUMHUYECKUH DKCIIEPUMEHT: O3HAKOMJICHHE C O0pa3llaMd METaUIOB M CILIABOB, WX
(GU3NYECKUMH CBOMCTBAMHU; HW3YyYCHHE pE3YJIbTaTOB KOPPO3HH METAIOB (BO3MOXKHO
WCIIOJIh30BaHUE BUICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCH/IA KaJbIHS U
HaATpUs C BOAOH (BO3MOXKHO HCIOJIB30BAHNUE BHCOMATEPHAIIOB); HCCIIEIOBAHNE CBOICTB
KECTKOW BOJBI; Mpollecca TOPEHHs JKejle3a B KHUCIOpoAe (BO3MOKHO MCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); IPU3HAKOB MPOTEKAHUSI KaYeCTBEHHBIX PEAKIMK Ha MOHBI (MarHHs,
Kanblus, almoMuHUs, 1uHKa, xeneza (II) u »xenesa (III), meau (II); naGmronenue u
OIMCaHHWE TIPOIIECCOB OKpANIMBAHWS ITUIAMEHH HWOHAMH HATpHUS, Kalusl W KaJbIUsI
(BO3BMOXKHO HCITOJTb30BaHHE BUACOMATEPHAJIOB); HCCIEIOBaHWE aM(OTEPHBIX CBOWCTB
THIIPOKCUIA ATFOMHHUS W THIPOKCHIA ITUHKA; PEHICHUE dKCIIEPUMEHTAIBHBIX 3a7ad 10
TeMme "BajkHeime MeTanIsl 1 UX cCoeTUHEeHNS "

XHUMHS ¥ OKpYXKaromas cpeia

4.1

HoBbie maTepuansl n TexHosoruu. BemiectBa u Matepuanbl B MOBCEIHEBHON KU3HU
yernoBeKa. XHUMHS U 30poBbe. be3onacHoe HMCIonab30BaHME BEHIECTB M XUMHUYECKUX
peaknuii B 0bITy. [lepBast TOMOIIL TPH XUMHUYECKHUX 0’KOTaX U OTPABJICHHSIX

4.2

OCHOBBI DYKOJOTHYECKONW TPAMOTHOCTH. XHMHUYECKOE 3arps3HEHUE OKPYKaroIIei




cpens! ITJIK. Postb xumMuu B pemieHHH 3K0Iorndeckux npodiem. [TpupoaHbie HCTOUHUKH
yTJIEBOAOPO0B (Yroib, IPUPOAHBINA Ta3, He(Th), MPOIYKTHI UX MEPEPabOTKH, UX POJb B
OBITY M IPOMBIIIIEHHOCTH

4.3 XUMHYECKUH HSKCHEPUMEHT: H3ydeHHE o0O0pa3loB MaTepHaoB (CTEKJIO, CIUIABHI
METAJIJIOB, MTOJINMEPHBIE MaTEPUAJIbI)

ITposepsiembie Ha OI'D o xumuu TpeOOBaHUS
K pe3y/bTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl
OCHOBHOTO 00111eT0 00pa3oBaHus

Kon [TpoBepsieMmbie TpeOOBaHUS K IPEIMETHBIM pe3yabTaTaM 0a30BOT0 YPOBHS OCBOCHHS
[IPOBEPSEMOrol  OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O 00ILlero 00pa3oBaHMs Ha
TpeOOBaHUs ocHoBe PI'OC
1 IIpencraBnenue:
1.1 0 II03HABAEMOCTH SBJICHUH NPHUPO/bI, TOHUMAHUE OOBEKTUBHOW 3HAUYUMOCTH

OCHOB XMMMYECKOU HAayKH KakK obnactu COBPEMCHHOI'O CCTCCTBO3HAHMA,
KOMIIOHCHTA O6H.I€I>i KYJIbTYPBI H HpaKTH‘IeCKOﬁ JCATCIIBHOCTH 4YCJIOBCKAa B
YCIOBUAX COBPEMCHHOI'O O6H.I€CTB8.; IIOHUMAaHUEC MECTa XUMHH CPEAU APYIrux
CCTCCTBCHHBIX HAYK

1.2 O Hay4YHbIX METOJAaxX II0O3HAHHWA, B TOM 4YHCIIC OSKCICPUMCHTAJIBHBIX U
TCOPCTUYCCKUX MCETOJAaX MCCICAOBAHUA BCIICCTB W H3YUCHUA XUMHUYCCKUX
peaKuHﬁ; YMCEHUC HCII0JIb30BATH MOACIIU JJIA 0OBSCHEHHS CTPOCHUA aTOMOB H
MOJICKYII

1.3 0 cdepax mnpodecCHOHATbHONW JEATEIBHOCTH, CBSI3aHHBIX C XUMHEH W
COBPCMCHHBIMU TCXHOJOTUAMHU, OCHOBAHHBIMU Ha AJOCTHIKCHUAX XUMHUYECKOU
HayK{, YTO TMO3BOJUT OOYYArOIIMMCSl paccMaTpHBaTh XHUMHUIO Kak chepy cBoei
Oynymei mpodecCHOHATBHON JESITEIbHOCTH M CJENaTh OCO3HAHHBIN BBIOOP
XUMUHU KakK MPOoUIBLHOTO MpeaMeTa P MEPEX0/Ie Ha YPOBEHb CPETHEr0 OOIIeTo
o0Opa3oBaHUs

2 Bnanenune cucreMo XHMHYECKHX 3HAHUM U YMCHHUE IMPUMCHATHL CUCTCMY
XUMHUYCCKUX 3HaHPII>i, KOTOpas BKIIFOYACT:

2.1 BOKHEUININE XUMHUYECKHE TIOHATUS: XUMUYECKUW DJIEMEHT, aTOM, MOJIEKYJa,
BEIIECTBO, MTPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS W HEOJHOPOAHAS CMECH,
OTHOCHUTEJIbHBIC aTOMHAsI U MOJIEKYJISIpHAsE MacChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAas Macca, MOJISPHBIA 00beM, OKCHJ, KHCIOTa, OCHOBaHUE, COJb
(cpennsis), XUMUYECKasl peaKlUs, PEaKIUU COCIUHEHHsS, PEaKlUu Pa3IoKEeHHUS,
peaKkiuu 3aMelleHus, peakiuu oOMeHa, TeroBod 3¢ (deKT peakuuu, dK30- U
SHIOTEPMUUYECKHE PEaKLUU, PaCTBOP, MACCOBas J0JII XMMHYECKOTO 3JEMEHTA B
COEIMHEHUH, MaccoBasi A0JIs1 U MPOLEHTHAs! KOHIIEHTpAIlKs BEIIeCTBa B pacTBOPE,
SIIPO aTOMa, JJICKTPOHHBIA CJIOW aromMa, aTOMHAas OpOWTalb, pPaguyc aTtoMma,
BAJICHTHOCTH, CTENEHb OKHUCIICHUSI, XUMHYECKas CBSI3b, dJIEKTPOOTPHUIIATETHHOCTD,
MOJISIPHAsl W HETIOJSIPHAsT KOBAJICHTHAsl CBSI3b, MOHHAS CBSA3b, METALTHYECKAs




CBSI3b, KPHUCTAJUIMUECKas pelierka (aToMHas, WOHHAs, MeTaJTn4ecKas,
MOJICKYJISIpHAsi), HWOH, KAaTUOH, AaHHWOH, OJJIEKTPOJIUT U  HEIIEKTPOJIUT,
AJEKTPOJIUTUYECKAST JUCCOLUALIMS, PEAKIUM HOHHOTO OOMEHa, OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIC PEAKIUU, OKHUCIWUTEIb W BOCCTAHOBUTEIb, OKHUCICHUE H
BOCCTAHOBJICHHE, JJIEKTPOJIM3, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE H
HEOOpaTUMbIE PEaKIMH, CKOPOCTh XMMHYECKOH peaknuu, katanusarop, [IJIK,
KOPpO3HUs METAILJIOB, CILJIaBbI
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OCHOBOIIOJIATAIOIIME  3aKOHBl ~ XUMHUHU:  3aKOH  COXpPAHEHUsT  MaccChl,
nepuoanueckuid 3akoH .M. MenaeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH
ABoraapo
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TEOPHH XUMHHU: ATOMHO-MOJICKYJISIPHAs TEOpHs, TEOPHS DSJIEKTPOJUTHUECKON
IUCCOLIAAIIAN

Bnagenue ocHoBaMU XUMHYECKOM I'PaMOTHOCTH, BKJIIOUAIOIICH

3.1

YMEHHME IPAaBUJIBHO HCIOJb30BaTh M3yYEHHBIEC BEILECTBA U MaTepuaibl (B TOM
YlClie MUHEpAJIbHbIE YAOOPEHHUs, METaIbl U CIUIaBbl, IPOAYKTHI MepepaboTKu
MPUPOJHBIX HCTOYHUKOB YTIIEBOAOPOAOB (YIJisA, MPHUPOIHOTO Tasza, HEPTH) B
OBITY, CEIbCKOM XO34HCTBE, HA NMPOU3BOJCTBE M MOHUMAHHUE 3HAUYEHUS KUPOB,
0€JIKOB, YIJIEBOJIOB Ul OPraHW3Ma YeJIOBEKa; YMEHHE IPOTHO3MPOBATh BIUSHUE
BELIECTB M XMMHUYECKUX IIPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOIILYIO

MIPUPOJHYIO CPEIY

3.2

YMEHUE WHTETPHPOBATH XUMHUYECKHE 3HAHUS CO 3HAHUSAMH JAPYIHX Y4eOHBIX
MIPEAMETOB
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HaJIM4YMe OMbITa PabOTHl ¢ PA3TUYHBIMU UCTOYHUKAMHU MH(MOPMALUHU 110 XUMHUH
(HayyHast ¥ Hay4YHO-TIOMYJISIpHAs JUTEpaTypa, CIOBapHu, CIPAaBOUYHUKU, HHTEPHET-

pecypchl)

3.4

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaLII/IIO 0 BCIICCTBAX, UX MPCBPALICHUAX
" MMPAKTUYCCKOM IMPUMEHCHUUN U YMCHUC UCIIOJIB30BATh €€ JIs1 PCIICHUA y‘-I€6HO-
IIO3HABaTCJIbHBIX 3aJ1a4

Biianenne ocHOBaMM NOHATUHHOTO amnmapara ¥ CHMBOJIMYECKOIO S3bIKa XUMHUHU
JUIL cOCTaBJeHUs (OpPMyNT HEOPraHMYECKHUX BEIIECTB, YPAaBHEHUN XUMHMYECKHX
peakuuii; ocHoBamu xuMudeckoit HomenkiaTypsl (IUPAC u TpuBHanbHOIN)

YMeHnue oOBACHATH CBsI3b MOJIOKEHUs dneMeHTa B [lepuoguueckoil cucreme ¢
YUCJIOBBIMU XapaKTCPUCTHKAMH CTPOCHHUA AaTOMOB XHUMHYCCKUX JJICMCHTOB
(coctaB u 3apsia szapa, 00IIee YUCIIO AJIEKTPOHOB), PACTIPEICICHHUEM JJICKTPOHOB
I10 SDHEPIreTUICCKUM YPOBHAM ATOMOB IIEPBBIX TPEX MEPUOJO0B, KAIMA U KaJIbIUA

HpCI[CTaBJ'ICHI/IC 0 HCpHO,Z[H‘-ICCKOﬁ 3aBUCUMOCTH CBOMCTB XHUMHYECKHX
9JICMCHTOB (pazmyc aToMa, BHCKTPOOTpI/II_IaTCHLHOCTL), MNPOCTBIX H CIIOXKXHBIX
BCIICCTB OT IIOJOXKCHHUA JJICMCHTOB B HepHOﬂquCKOﬁ CHUCTEMC (B MaJibIX
nepuoaax " riiaBHbIX nonrpynnax) U JJICKTPOHHOI'O CTPOCHUA aTOMa

YMenue knaccupuuupoBarh:

7.1

XUMHNYECKHUEC DJICMECHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA




7.3

XUMHYCCKUC pCAKITNHN

8 YMeHnue onpenensTh:

8.1 BAJIEHTHOCTh U CTENEHb OKUCIICHUSI XUMUUECKUX JIEMEHTOB, 3apsij HOHA

8.2 BUJ] XMMUUYECKON CBSI3U M TUI KPUCTAJUINYECKON CTPYKTYPhI B COEAMHEHUSX

8.3 XapakTep Cpeiibl B BOJAHBIX pacTBOpax BEUIECTB (KUCIOT, OCHOBAHUI)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb

9 VYMeHne XapakTepu30BaTh GU3NUECKUE U XMMUYECKHE CBOWCTBA:

9.1 IPOCTHIX BELIECTB (KUCIOPOA, 030H, BOAOPOJ, IpaduT, aama3, KpeMHUi, a3o0T,
dbocdop, cepa, XI0p, HATPHUH, KA, MATHUN, KaJIbIIWHA, aTFOMUHHM, KEJIE30)

9.2 CIIOXHBIX BEUIECTB, B TOM 4YMCIE€ WX BOIHBIX DPACTBOPOB (BOJAa, aMMHaK,
XJIOPOBOJIOPO/JI, CEPOBOAOPOJI, OKCUABI U TUAPOKCUAbl MeTamioB I - IIA rpynm,
amomunus, meau (II), umuka, xenesa (II u III), okcuner yrnepona (II u IV),
kpemuus (IV), azora u docdopa (III u V), cepst (IV u VI), cepuucras, cepHas,
a30THUCTasl, a30THas, pocopHasi, yrojabHasl, KpEeMHUEBas! KUCJIOTA U UX COJIN)

9.3 IPOTHO3UPOBATh M XapaKTEPU30BATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX
coCTaBa M CTPOCHMS, NPUMEHEHUE BEILECTB B 3aBUCHUMOCTH OT HX CBOICTB,
BO3MOXXHOCTb IIPOTEKAHUSI XUMUYECKUX MTPEBPALCHUM B PA3JIMUHbIX YCIOBUIX

10 YMeHue cocTaBisiTh MOJIEKYJISIPHbIE M HOHHBIE YpaBHEHHUS pEakUuil, B TOM
qucie:

10.1 peakIuii HOHHOTO 0OMEeHa

10.2 OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIMI

10.3 WUTIOCTPUPYIOIIMX XMMHUYECKHME CBOWCTBA M3YYEHHBIX KJaccoB (Tpyrin)
HEOpPraHMYECKUX BEIIECTB

104 MOATBEPKTAIOIIUX FEHETUUECKYIO B3aUMOCBSI3b MEXAY HUMHU

11 YMeHue BEIMUCIATH (IPOBOJIUTH PACUEThI):

11.1 OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MacChl BELIECTB, MACCOBYIO JOJIO
XUMHUYECKOT'0 3JIEMEHTa B COEAMHEHUN

11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B PacTBOPE,

11.3 KOJINYECTBO BEUIECTBA U €r0 Maccy, 00beM ra3os

114 [0 YPaBHEHHSAM XUMHYECKMX DPEAKLIUN M HAaXOAUTh KOJUYECTBO BEIECTBA,
00BEM M Maccy peareHTOB WK IPOAYKTOB PEAKINU

12 Bnanenue (3HaHMEe OCHOB):

12.1 OCHOBHBIMM ~METOJIaMH HAY4YHOTO TIO3HaHUS (HaONIOJIeHHe, W3MEpeHue,
9KCIIEPUMEHT, MOAEINPOBAaHNE) IIPU U3YUYEHUH BEUIECTB M XMMHUECKUX SIBJICHUI;
yMeHue chopMyIupoBaTh MpodIeMy U MPeUI0KUTh ITYTH €€ peIIeHus

12.2 Oe3omacHON pabOTHl C XMMHUYECKMMHU BEUIECTBAMM, XUMHUYECKOW MOCYI0H H
71a00paTOpPHBIM 000PYyI0BAaHUEM

12.3 npaBwiiaMu 0e30macHOro oOpallleHusi € BEeUIeCTBaMH, HCIIOIb3yEMbIMU B

MMOBCETHEBHOM KHM3HU, MPABUJIAMH TOBEJCHUS B IENSIX COSPEkKESHHs 3J0OPOBhS U
OKpY’Karolleld MPHUPOIHON cpenbl; TOHUMaHue Bpena (OMacHOCTH) BO3JCUCTBUS
Ha JKMBBIE OPTaHW3MBI ONPEJCICHHBIX BEIIECTB, CIIOCOOOB YMEHBIIEHUS U




NpeaAOTBPAIICHUA UX BPCAHOTO BOSIIGfICTBPIH

13

Hannume MMPAKTUYCCKUX HAaBBIKOB IJIaHUPOBAHUA u OCYIICCTBJICHUA
CICAYIOMUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

HN3YUCHUEC MW OIIMCAaHUC (1)I/I3I/I‘IGCKI/IX CBOMCTB B€IICCTB, O3HAKOMIJICHHE C
(1)I/I3I/ILI€CKI/IMI/I U XUMHYCCKHMMHU SBJICHUSAMHU, OIIBITBI, HIIIHOCTPHUPYIOLINUEC
IIPHU3HAKW IPOTEKAHUA XUMHUYCCKUX peaKHI/Iﬁ

13.2

U3y4eHHe COCO00B pasJieeH s cMecel

13.3

MMOJIY4CHHEC KHUCIOpOAa W HU3YUYCHHC Cro CBOﬁCTB; MMOoJIydCHHUEC BOJOpOAa U
HU3YUYCHUEC €TO CBOﬁCTB; IMOJIYYCHHE YIJICKHCIIOTO Irada U U3Yy4YCHHUEC €TI0 CBOﬁCTB;
IIOJIYUYCHHNEC aMMHaKa U NU3Y4YCHUEC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHHE PACTBOPOB C OIpPEAEICHHOW MAacCOBOW J0JIel PAacTBOPEHHOIO
BELIECTBA

13.5

NpUMEHEHHE WHIMKATOpPOB (JIakMyca, METWIOpaHka M (eHoJ(TanenHa) s
OIIpEIETICHNUS XapaKTepa Cpeibl B PACTBOPAX KUCJIOT U LIeI04ei

13.6

HCCJIEI0BAHUE W OIKUCAHME CBOMCTB HEOPraHMYECKUX BEIIECTB pPa3IUYHBIX
KJIACCOB; M3YyYECHUE B3aUMOJCHUCTBUS KUCIOT C METaJUIaMU, OKCUJAaMU METAJLJIOB,
pacTBOPUMBIMM M HEPACTBOPUMBIMU  OCHOBAHUSIMM, COJIAIMH; IIOJy4ECHHUE
HEpPAaCTBOPUMBIX OCHOBAHHUI; BHITECCHEHUE OJHOIO METaia APYTrUM U3 pacTBOpa
COJIU; MCCIIeIOBaHNE aM()OTEPHBIX CBOMCTB TMAPOKCUIOB ATFOMUHUS M IIMHKA

13.7

pelieHue AKCIEePUMEHTANbHBIX 3amad 1o Temam: "OCHOBHBIE KJAacChl
HEOPTraHUYECKHUX CoeIuHEeHHI"; "DNeKTpoauTHYECKas Jucconuanus';
"BakHeHIIMe HeMeTallabl W WX coeauHeHus'"; "BakHelinme MeTaUlbl M HX
coeTUHEHHS"

13.8

XUMHUYECKHE OSKCIIEPUMEHTHI, WUIIOCTPUPYIOIIUE MPU3HAKM TPOTEKAHUS
peaknmii MOHHOTO OOMEHa; KAueCTBEHHBIE PEaKIMH Ha IPHCYTCTBYIOIINE B
BOJHBIX PAcCTBOpPax HOHBI XJIOpHI-, OpoMuUI-, WOAUA-, cyiabdar-, docdar-,
KapOOHAT-, CHJIMKAT-aHHUOHBI, THIPOKCHI-MOHBI, KaTHOHBI aMMOHWS, MarHusi,
KaJblusl, alFOMUHUS, Kene3a (2+) u xxenes3a (3+), meau (2+), nuHKa

14

YMmenne:

14.1

MNPpEACTaBJIATL PE3YJIbTATHI JKCIICPUMCHTA B (I)OpMe BBIBOAOB, A0OKa3aTCJILCTB,
I‘paq)I/IKOB u Ta6J'II/IH " BBIABJIATD OMIIMPUYCCKHUEC 3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATHL CBA3KM MCKAY PCAIbHO Ha6J'II-OI[a€MI>IMI/I XUMHUYCCKUMU
SABJICHUAMHA H ITPOLECCaAMU, MPOUCXOAAINIUMHU B MaKpO- U MUKPOMUPE, 00BIACHSTD
IIPUYNHBI MHOFOO6pa3I/I}I BCIICCTB

HepequL OJICMCHTOB COACPKAHUA, ITPOBEPACMBIX HA OCHOBHOM
TOCYAapCTBECHHOM 3K3aMCHC 110 XUMHUU

Konx [IpoBepsieMblIil 2JIEMEHT COepKAHUS
1 IlepBoHaUaIbHBIE XUMUYECKUE TTOHATHS
1.1| Ywuctsle BemectBa u cmecu. CiocoObl pazfieneHus cMmeceit
1.2| ATOMBI W MOJIEKYJdbl. XUMHYECKHE OHJIeMEHThl. CHMBOJBI XUMHUYECKHUX DJIEMEHTOB.




IIpocTsle U CIOXKHBIE BELIECTBA.

1.3

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHMHMYECKHX 3JeMeHTOB. CTerneHb
OKHUCJICHUS

1.4

3aKOH ITOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTEIbHAs aToMmHas Macca. OTHOCUTEILHAS
MOJICKYJIsSIpHas Macca. MaccoBas J0JIA XUMHYCCKOI'0O 3JIECMCHTA B COCIMHCHHUHN

1.5

KonnyectBo BemectBa. Moinb. MonsipHast Macca. MossipHbId 00beM Ta30B. B3aumocBsizb
KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CIUMHHUIL BEIICCTBA

1.6

du3znueckue U XUMHYCCKHE SBJICHHSA. XHMHYSCKAs pCaknusd U €C IPHU3HAKU. 3akoH
COXpPaHCHHU MaCChl BEHIECTB. Xumudeckue YpaBHCHUA

Ilepuonnueckuii 3akoH u Ilepmoamyeckass cucrema Xumudeckux a3yemeHtoB JI.H.
MenaeneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuii 3akoH. Ilepmogmyeckas cucrema Xxumudeckux odnemeHtoB JI.H.
Menpeneesa. [lepuoasl u rpynmbl. @U3HYECKUI CMBICH HOPSAKOBOTO HOMEpa, HOMEPOB
IIEPUOJIA U IPYIIIBI JIEMEHTA

2.2

Crtpoenne aromoB. CoctaB aTomMHbIX siaep. M3otombl. OnektpoHbl. CtpoeHue
AJICKTPOHHBIX 000J104eK aTOMOB MepBbIX 20 XUMHUYECKHX 3JeMeHTOB Ileprnoamdeckoit
cuctemsl /.M. MeHaeneeBa

2.3

3aKOHOM€pHOCTI/I B M3MCHEHHHU CBOMCTB XMMHYCCKHX DJICMCHTOB INEPBBIX TPEX NICPUOIOB,
Kajiusi, KaJdblHuAa (pazmyca ATOMOB, OJICKTPOOTPHULATCIBHOCTH, MCTAINIMYCCKUX U
HEMCTATIINYCCKUX CBOﬁCTB) n Ux COGI[I/IHCHI/Iﬁ B COOTBETCTBHH C IOJIOKCHUEM 3JICMCHTOB B
HepnonnquKoﬁ CUCTCMC U CTPOCHHUCM UX AaTOMOB

CTpOCHI/IC BCIICCTBA

3.1

Xumuyeckas CBSI3b. KoBanentnas (momnsipHast u HETIOJISIpHAS ) CBSI3b.
DNeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEeHTOB. MloHHas CBs3b. MeTaimnyeckas CBs3b

3.2

Tumnbel KpUCTAJUIMUECKUX PEMIETOK (aTOMHas, MOHHAs, METajuInuecKas), 3aBHCHUMOCTb
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEUIETKH U BUJ1a XUMHYECKON CBSI3H

Baxuneiine MNPpEACTAaBUTCIIM HCOPIraHUYCCKUX BCIICCTB. HemeTrannsl 1 UX COeIUMHEHUS.
MeTannsl 1 UX COSINHEHUS

4.1

Knaccudukanmst ©“  HOMEHKJIATypa  HEOPTaHMYECKHX  COCAMHEHUM: OKCHJIOB
(coneoOpasyrolue: OCHOBHbBIE, KHUCJIOTHBIE, aM(OTepHbIE) M HecoJeoOpa3yrollne;
OCHOBaHMH (ILETOYM M HEpacTBOPHMBIE OCHOBAHUS); KHUCIOT (KHUCIOPOACOJEpIKaIIne |
OECKHUCIIOPOAHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

dusnyuecKkue 1 XMMHUYECKHUE CBOMCTBA MPOCTHIX BEHIECTB-HEMETAIOB: BOJOPOJA, XJI0pa,
KHUCJIOPOAa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs

4.3

dusnueckre M XUMHUYECKHE CBOWMCTBaA IPOCTBIX BEIICCTB-METAJIJIOB: JIMTUA, HATPHA,
Kajus, MarHuvsa " KaJbIMdA, aJJFOMHHHUA, KEJIC3a. SHeKTpOXI/IMI/I‘-IeCKI/Iﬁ paa HaHpﬂ)KeHI/II\/'I
METAaJIJIOB

4.4

®u3znueckue M XUMUYECKHE CBOMCTBA BOJOPOAHBIX COEIUHEHUNH HEMETaJIOB:
XJIOPOBOJIOPO/Ia, CEPOBOAOPO/IA, aMMHUAKA

4.5

duznyeckue U XUMUYECKHE CBOICTBa OKCUAOB HemeTauioB: cepsl (IV, VI), azota (11, 1V,
V), docdopa (111, V), yraepona (II, IV), kpemuus (IV). [lonydenne okcumoB HEMETAIIOB




4.6

Xumunueckue cBoiicTBa okcuoB: MetaioB IA - IIIA rpynn, uuska, menu (II) u xenesa
(1, I1I). ITomyueHnue OKCHI0B METAIIOB

47| XumMHUYecKne CBOHCTBA OCHOBAaHMUH U aM(OTEpPHBIX TUIPOKCHUIOB (HA TpUMEpe
THAPOKCUIOB aJIOMUHUS, Kene3a, LuHKa). [lonydyeHune ocHOBaHMN H  aM@OTEpPHBIX
THIPOKCHJIOB

4.8 OOmue XMMHUYECKUE CBOMCTBA KUCIOT: XJIOPOBOJAOPOIHOM, CEPOBOIOPOIHOM, CEPHUCTOM,
CepHOM, a30THOW, (hochopHON, KpEeMHUEBOU, yroibHOU. OcoOble XMMUYECKUE CBOWCTBA
KOHILICHTPUPOBAHHOM CEpPHOM U a30THOM KUCIOT. IlosrydeHne Kucior

49| OOmue xuMU4YecKue CBOMCTBA cpeaHmnx coneil. [lomyuenue coneit

4.10p Ilomyuyenue, cobupanue, pacro3HaBaHUE BOAOPOJA, KUCIOPOAa, aMMHAaKa, YIIEKHUCIIOTo
rasza B JlabopaTopuu

4.11| Tlomydyenue amMMHaKa, CEpHOM M a30THOM KHCIOT B NMPOMBIIUIEHHOCTH. OO0mmue crnocoOsl
MOJIy4Y€HUSI METAJIJIOB

4.12] T'enetmyeckas CBsI3b MEXK/y KJacCaMU HEOPTaHUYECKUX COCAMHEHUI

5 XUMUYECKUE PeaKINU

5.1| Knaccuduxamnus XUMHUUECKUX PEAKIUil MO pa3lIWYHBIM MPU3HAKAM: TI0 YUCIY U COCTaBYy
YUYACTBYIOIIMX B PEAaKIMH BEIIECTB, MO TEIIOBOMY 3((}eKTy, M0 M3MEHEHHUIO CTeNeHen
OKHCJIEHUS XMMHUYECKUX JIEMEHTOB

5.2| TemnoBoil >pdeKT XUMHUYECKOH pEaKIHH, TEPMOXMMHUYECKHE YypaBHEHHA. DK30- U
SHAOTEPMHUUYECKUE PEeaKIUH. TepMOXUMHUUECKHUE YPAaBHEHUS

5.3| OxucnurenbHO-BOCCTAHOBUTENbHBIE peakunu. OKucauTenu u BocctanoButemu. [Ipoiecce
OKHUCJICHUS U BOCCTAHOBJICHUA. DJICKTPOHHBIA OallaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuuu

54| Teopus >IEKTPONUTHUYECKOM nucconuanuu. KaTHOHBI, aHWOHBL. OJIEKTPOJUTHI U
HEeIEeKTPoNIUThl. CUITbHBIE U clla0ble AJIeKTPOIUThl. CTeneHb AUCCOLUAIU

5.5| Peakuuu moHHoro o6MeHa. YCIIOBUS MPOTEKaHUs peaklUil HOHHOro OOMEHa, MOJIHbIE U
COKpallleHHbIE HOHHBIE YPABHEHUS PEaKIIUi

6 XuUMHS ¥ OKpyXkarouasi cpeia

6.1| BemecrBa u Marepuanbl B MOBCEJHEBHOW JKHM3HM YeJoBeKa. be3onmacHoe HMCMonb30BaHHUE
BEUIECTB W XMMMUYECKHUX peakuud B Jjaboparopun u ObiTy. [lepBas mnomomp mpu
XUMHUYECKHUX 0’KOTax U OTPABICHUIX

6.2 Xumuueckoe 3arps3HeHHE OKPY)KaoLIe cpeabl (KUCIOTHbIE T0K/IH, 3arpsI3HEHUE MTOYBHI,
BO3JyXa M BOJOEMOB), CIIOCOOBI ero mpenorBpamieHus llpexenbHas pomycTHMas
koHnenrpauuss BemectB (IIJIK). Posp XuMum B pemieHMH 3KOJOTMUYECKHX MPOOIeM.
VYcunenue napHuKoBoro dhdexTa, pa3pyrieHne 030HOBOTO CIIOS

6.3| Ilpumenenue cepwl, azota, docdopa, yriepoaa, KpeMHUS U UX COCIUHECHHA B OBITY,
MEIUINHE, TPOMBIIUIEHHOCTH M CEIbCKOM Xo03siicTBe. [IpuMeHeHre MeTaljioB U CIUIaBOB
(cranmb, YyryH, AIOpaliOMUHUN, OpOH3a) B OBITY U TMPOMBIIUIEHHOCTH WX COCTUHEHUI.
[ToHATHE O KOPPO3UU METAIIIIOB, OCHOBHBIE CLIOCOOBI 3aLUTHI UX OT KOPPO3UH

6.4| IlpupoaHble UCTOYHUKH YTIIEBOJIOPOJOB (Yroib, MPUPOAHBINA Ta3, HEPTH), MPOIYKTHI UX

nepepaboTku (OEH3UH), X POJIb B OBITY M MPOMBIIUIEHHOCTH




6.5| IlepBoHauanbHBIC TMOHITHS 00 OPraHUYECKHX BEHIECTBAX KAaK O COCIMHEHUSX YTIepoaa
(MeraH, 3TaH, 3TWJIEH, allETUJIEH, JTaHOJ, IJIMLEPUH, YKCycHas kuciota). Ilonstue o
OMOJIOTMYECKH BAKHBIX BEIIECTBAX: KHpax, OelKaxX, yrieBoJaxX - W UX POJU B KHU3HU
4eJloBeKa

7 Pacuertsr:

7.1| mo dhopmyaaM XMMUYECKUX COCITMHCHUNA

7.2 wmacchl (MaccoBOil) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3| 1O XMMHYECKUM YpaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

8 knacc 1. I'abpuensn O.C. Xumust: 8 ki1.: yueO. A o0ieo0pa3oBat. OpraHu3aiuii
O.C. I'abpuensn, N.I'. Octpoymos, C.A. CnankoB — M.: [IpocBenienue.

9 kaacc 1. H.E.Ky3nenosa. Xumusi: 9 ki1.: yae0. 1151 061eo0pa3oBar. opranusauii /
H.E.Ky3nenoBa U.M.Tutosa, H.H.I'apa — M.: Benrana —I'pad
METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA

1. Xumus: 8 KII.: SJIEKTPOHHOE MPUJIOKEHUE K YICOHUKY. — WWW.Prosv.ru.

2 T'apa H. H. Xumus: 3agaunuk ¢ «mnoMomnukom»: 8—9 kit. / H. H. I'apa, H. W.
["abpyceBa. — M.: IIpocsenienue.

4. Pageukuit A. M. Xumusi: quaaktuaeckuid matepuan: 8—9 ki. / A. M. Pageukuii.
— M.: IIpocseuienue.

Xnumust: 9 K.

1. H.E.Ky3nenona, A.H.JIEBkuH. 3agaunuk o xumuu. 9 knacc. - M.: Benrtana-I'pad.
2. T'apa H. H. Xumus: 3agaunuk ¢ «momoraukom»: 8—9 ki, / H. H. I'apa, H. W.
["abpyceBa. — M.: IIpocsenieHue.

3. Papgenxmii A. M. Xumus: nupaktaueckuit Mmarepuain: 8—9 k. / A. M. Pagenkwii.
— M.: IIpocseuienue.

4. Cypkona T. B. OI'D—2019. Xumus. 25 nyumux BapuantoB / T. B. CypkoBa. —

M.: IIpocBemienue.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bu6mmoteka L{OK https://m.edsoo.ru/00ad9cb?2

DIIeKTpOHHOE nepuoandeckoe uzaanue https:// proskolu.info

TectoBble u rpaduueckue matepuansl o xumu https:// infopmika.ru
DNeKTPOHHBIA YUeOHUK «OCHOBBI O0IIEH U HEOpTraHWIECKON XuMum» https://
alhimikoV .net

MHuoronpenmeTHas onummnuaaa «FOHbIe TananTb»http://olymp.psu.ru/
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