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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMUM Ha YPOBHE OCHOBHOIO 0O0IIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalbHOl pabdodeil MnporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIEOHOTO MpeaMeTa « XuMUsDY
B 00pa3oBaTeNbHBIX opranm3aiusix Poccuiickoit deneparuu.

[Iporpamma mo xumum Aa€T TPEACTABICHHE O IEAX, OOMmEeH CTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
mpeaMeTa, yCTaHABINBACT 00s13aTEBHOE MIPEIMETHOE coJiep KaHue,
MpeaycCMaTpUBaeT pacIpeesiCHHe €ro M0 KiaccaM M CTPYKTYPUPOBAHHE I10
paszmenaM W TeMaM MPOrpaMMbl TIO XHMHH, OMPEACTAET KOJWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHH C Yy4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTataM OOy4YeHHS XUMUU Ha YPOBHE IEJICH N3YUEHUS MPEaMETa U OCHOBHBIX
BUJIOB Y4COHO-TIO3HABATEILHON JEATCITLHOCTH OOYYaromerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUsI.

3HaHWE XWUMHUHU CIYXKUT OCHOBOW i (OPMHPOBAHUS MHPOBO33PCHUS
oOy4aroIerocs, ero MpeACTaBICHUN O MaTepuaIbHOM CIMHCTBE MHUpPA, BAKHYIO
posib WrparoT (GopMUpyeMbIe XHMHUEH TPEICTABICHUS O B3aWMOIPEBPAIICHHIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEM 3/[paBOOXPaHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  IIJIi  caMOpa3BUTUS U
dbopMHpoOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHPOBAHHUE MBIIUICHUS W TBOPUYECKHX CIIOCOOHOCTEH
OOydJaroImxcs, HABBIKOB WX CaMOCTOSTCIBHOW Y4eOHOW  JIESITCIBHOCTH,
DKCIIEPUMEHTATBLHBIX M HCCICIOBATCIBCKUX YMEHHUW, HEOOXOIWMBIX KakKk B
MTOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TCIIEHOCTH;

3HAKOMHUT CO CIeNU(PUKON HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI
IIEJI0OCTHOTO B3TJIsAIa HA €IUHCTBO TPHUPOJIBI U YCIIOBEKA, SIBJISCTCS OTBETCTBCHHBIM
ATAroM
B (h)OpPMUPOBAHHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0yYaOIIUXCS;

CrIocOOCTBYEeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--
HAyYHBIM 3HAHUSAM, K MIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B AKOJOTUYECKOE
o0Opa3oBaHHe 00Yy4AIOIIHUXCS.

JlanHble HampaBiieHWs B OOyYE€HWHM XUMHUU OOECIEUYHMBAIOTCA CHEIMPUKON
collepKaHusl  yd4eOHOTO  MpeAMeTa, KOTOPBIM  SBIAETCS  TEAarorMYecKH



alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HayKH XMMHUH Ha OINpeleIEHHOM JTare eé
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIETr0 00pa30BaHMUS OPHUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIMMUCS CUCTEMBbl NMEPBOHAUYATIBHBIX MOHATUNA XUMHH, OCHOB
HEOPraHWYECKOM XMMHUM UM HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX ITOHATHHI
OpraHU4eCKON XVMHH.

CrpykTypa coiepxaHusi IporpaMMbl MO XUMHUHM COPMUPOBAHA HA OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
IOHATUI O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuuu. OO0e 3TU  CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEA0BATEIBHOTO PA3BUTUS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— ATOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCEIO €CTECTBO3HAHUS,

— Ilepmognueckoro 3akona J[. M. MenneneeBa Kak OCHOBHOIO 3aKOHA
XUMUU;

— YYEHHMS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— NPEJCTaBICHUNA 00 DJIEKTPOJIMTHYECKOW JIUCCOLMALMM  BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUS PacCMaTPUBAIOTCA HA OCHOBE OMIIMPUYECKHU
HOJIyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSL K JpPYromy, BBINOJNHAS (YHKUUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXXKHOCTEW IMPAKTUYECKOIO NMPUMEHEHUS U MOJYyYCHHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue mnporpaMMbl 1O XUMHUU  CIOCOOCTBYET  (DOPMUPOBAHHIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEeMHOW NPHUPOABI, LEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHHIO U
METOJaM IO3HAaHMS B Hayke. M3ydeHne XWMUM NPOUCXOAUT C NPUBJICUECHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX MnpeaMeToB: «OKpyXaroluid MUp»,
«buonorus. 57 xiacce» u «Pu3nKa. 7 KIace».

[Ipy wu3ydYeHMH XUMHUHM TPOUCXOAUT (POPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYDBI.
3amaya y4yeOHOro MperMera COCTOMT B (POPMHPOBAHUHM CHUCTEMBI XMUMHUYECKHUX
3HAHUN — BaKHEWUIINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUYCCKUX MOJIOKCHUM,
JOCTYNHBIX 000OIIEHUII MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKH, B
OpUOOIIEHUM K HAy4YHBIM METOJaM [IO3HAHUS MPU M3YyYEHUU BEUIECTB WU
XUMUYECKUX peakiuui, B ((OPMUPOBAHUM U PA3BUTHHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B YYEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
NeATEeIbHOCTH, OCBOCHHMM NpaBUJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBAMU B
MOBCEIHEBHOM KU3HU.

[Ipy M3yyeHUU XMMHUU HA YPOBHE OCHOBHOTO OOIIEro 0Opa3OBaHMs BAKHOE
3HAaYEHUE MPUOOPENH TaKUE 11U, KaK:

— (OopMUpPOBAHNE HHTEJUIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIIbBHOMY MPHUHSITHUIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh  OOyuYeHUsT HA  CHCTEMaTHYeCKoe  MpHOOIIEeHUE
oOy4aromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTeIbHOCTH, HAayYHbBIM



METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBALUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yCIIOBUM, CIIOCOOCTBYIOIMMUX MPUOOPETEHUIO 00YUYAIOIIUMHUCS
OTBITa PAa3HOOOPA3HON NEATETHHOCTH, TMO3HAHHMS M CAMOIO3HAHUWSA, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMITETEHIIMI), UMEIONINX YHHBEpPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB JICATEIBHOCTH;

— ¢popMupoBaHrue 00meld (QYHKIMOHATHPHOH M  €CTECTBEHHO-HAYyIHOU
TPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBSICHIATHP W OICHUBATH SIBJICHUS
OKpY’KaOIIero MHpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XAMHH, TPUMEHATH WX TMPH PEIICHHH TpoOJeM B TOBCETHEBHOW KHU3HU W
TPYZIOBOU JIEATENBHOCTH;

— dopMupoBaHre |y  OOyYarOmUXCS  T'yMaHUCTHYCCKUX  OTHOIICHHMA,
MOHUMAHUS IIEHHOCTH XUMWYECKUX 3HAHWM IS BBIPAOOTKH DKOJIOTHYCCKU
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYKAIOLIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAIMA K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCTINTAHWIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiIsi U HANPaBIEHHOCTH JaIbHEHIIIETO
oOyJeHus.

OOmiee 4YUCIO 4YacoB, OTBEIEHHBIX [UISI U3YYCHUS XHMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctanisieT 136 yacos: B 8 kiacce — 68 yacos (2
gaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).

Peanusarus nporpammel o xumuu 8—9 kiaccel (0a30BbIil YPOBEHB)
OCYIIIECTBIISIETCS C IPUMEHEHHEM JIA00PAaTOPHOTO 000PYTOBAHHMS IICHTPA
o0pa30BaHUs €CTECTBEHHO — HAYYHOH M TEXHOJIOTHYECKON HAPaBICHHOCTEH
«Touxa PocTa».



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Poib XuMHM B )KU3HU 4YEIIOBEKA. XUMUS B CUCTEME HayK. Tena
n BeulectBa. Dusmyeckne CBONCTBA BEUIECTB. ATpEraTHOE COCTOSIHHUE BEIIECTB.
[Tonsate o meromax mo3HaHusi B XuMuH. YUuctelie BemiectBa U cMmecu. CrnocoObl
pa3aeIeHus] CMECEN.

ATOMBI W MOJEKYJbl. XHUMHUYECKHE dSJIeMEHThl. CHMBOJIBI XHUMUYECKHX
aneMeHTOB. [IpocThie U ClOKHBIE BelleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumnueckas ¢opmyna. BaleHTHOCTh aTOMOB XMMHYECKUX SJIEMEHTOB. 3aKOH
MOCTOSTHCTBA CcOCTaBa BemecTB. OTHOcUTENbHAasE aToMHas Macca. OTHOCUTENIbHAas
MOJIEKYJIsIpHAsi Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEIUHEHHH.

KomnuectBo BemectBa. Monb. MousipHass Macca. B3auMoOCBSI3b KOJMYECTBA,
MacChl ¥ YUCJa CTPYKTYPHBIX €IUHUI] BeliecTBa. Pacu€Trl mo dopmysiaMm XUMHUUYECKUX
COECIMHEHU.

duznveckue M XUMUYECKUE SBJICHUS. XUMHUYECKas peakius U e€ MPU3HAKU.
3aKOH COXpaHEHHSI MacChl BeIIEeCTB. XuMUYeckue YypaBHeHusa. Kiaccuduxanus
XUMHUYECKUX PEAKIUil (COeIUHEHUS, PA3IOKEHUS, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW TMOCYJI0H, MpaBujiaMud pabOThl B JIaOOpaTOpUH U
npuémamMu oOpaiieHusi ¢ J1abopaTOpHBIM O00OPYIOBaHUEM, W3YYCHHE U ONHCAHUE
(bU3UIECKUX CBOMCTB 00pa3IOB HEOPTraHUUECKUX BEIIECTB, HAOMI0ICHUE (PHU3UICCKUX
(mnaBneHue BOCKA, TasiHWE JbJa, pacTUpaHUE caxapa B CTYyNKe, KUICHUE U
KOHJICHCAIUsl BOJBI) U XUMHYECKUX (TOpEHHE CBEYM, NPOKAIUBAHUE MEIHOMN
IIPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCJIOTOM) SIBIICHUN, HAOMIOIEHNE U OMUCaHUE
MIPU3HAKOB MPOTEKAHUSI XUMUYECKUX PEaKIui (pa3inoKeHue caxapa, B3auMOJICHCTBUE
CEpPHOM KHCIOTHI C XJIOpUJIOM Oapus, paszioxkenue ruapokcuga meau (II) mpum
HarpeBaHWM, B3aUMOJEHCTBUE Xkene3a ¢ pactBopoM conu Mmenu (II), uzyuenume
CIOCOOOB pa3/ieJIeHUs] CMECEH: ¢ MOMOIIbI0 MAarHuTa, (PUIBTPOBAHUE, BHINIAPUBAHUE,
JTUCTUJUIATINS, XpoMaTorpadus, MpoBeICHUE OYUCTKA TOBAPEHHON COJIU, HAOII0/ICHHE
U OIKCaHUE PE3yJIbTATOB MPOBENCHUS ONBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS
MAaccChl, CO3/IaHE MOJieJIeld MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelIEeCTB

Bo3nyx — cmeck razoB. CocrtaB Bo3ayxa. Kucimopox — 3JIeMEHT W IPOCTOE
BemecTBO. Haxoxenne Kuciaopoaa B mpupojie, Pu3ndecknue 1 XUMUIECKUE CBOMCTBA
(peakmuu  ropenus). Oxcuzapl. Ilpumenenue xuciaopoma. CmocoObl TMOYYCHUS
KHCJIOPOJa B JIAOOPATOPUH M MPOMBIIIIICHHOCTH. KpyroBopoT Kuciopoaa B MpUpOJeE.
O30H — anmnoTponHas MoAU(PHUKAITUS KHCIOPOIa.



TennoBoii 3pPexT XuMUIECKOI peakiny, TEPMOXUMHUECKUE YPAaBHEHHUSI, K30~ U
SHIOTEPMUYECKHE peakuuu. TOIIMBO: yrojlb M METaH. 3arps3HEHHE BO31yXa,
yCHJIEHHE MMApHUKOBOIO 3 dekTa, pazpylieHrne 030HOBOTO CIIOSI.

Bonopon — anmemeHT U mpocToe BeniecTtBo. HaxoxeHne BoIoponaa B MPHUPOJE,
du3nuecKkrue 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CrIocoObl nmomydeHusi. Kuciorer u
COJIH.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnuecknue cBorcTBa BoAbl. Bona kak pacrBoputens. PactBopel. HacelenHbie
M HEHACBIIIEHHBIE pPacTBOpBlL. PacTBopuMOCTH BemiecTB B Bojae. MaccoBas 1oms
BEILIECTBA B pacTBOpe. XMMUYECKHE CBOMCTBA BOAbl. OcHOBaHusA. Poiab pacTBOpOB B
NpuUpoie W B KU3HU desnoBeka. KpyroBopor Boabl B NpUpOJE. 3arpsi3HEHHE
NpUPOAHBIX BOA. OXpaHa U OUMCTKA IPUPOAHBIX BOJ.

Knaccudukanuss Heopranuueckux coeauHeHuid. Oxcunpl. Kiaccudukanus
OKCHUJIOB:  coJjieoOpasyrome  (OCHOBHBIC,  KHCIOTHBbIe,  aMdoTepHble) U
HecosieoOpasyromue. Homenknarypa okcugoB. dusnyeckue U XUMUYECKHE CBOMCTBA
okcu10B. [lonydeHue okcuaoB.

OcnoBanus. Knaccudukanys ocHOBaHUHN: MIENIOYN U HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBaHuii. @Pu3nyeckue M XHUMHUYECKHME CBOWCTBA OCHOBAHUM.
[TomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. dusnyueckue u
XUMHAYECKHe cBoucTBa KucioT. Psaag axktuBHOcTH MeTaimnoB H. H. bexerosa.
[lonydeHne KHACIOT.

Comu. Homenknatypa coneid. ®PU3MUECKHE W XUMHUYECKHE CBOMCTBA COJIEH.
[Tonyuenue coien.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

KAQ4ECTBEHHOE OIIPEICICHUE COAEPkKaHUS KHUCIOpOJa B BO3AyXe, IOJIyYEHHE,
coOupaHue, pacrno3HaBaHWE W HW3y4YEHHWE CBOWCTB KHUCJIOpPOJa, HaOIIOJeHUE
B3aUMOJICMCTBUS BEWIECTB C KUCIOPOJAOM U YCIIOBUSI BO3SHUKHOBEHUS U MPEKPAILICHUS
ropenus (moxkapa), 03HaKOMJIEHHE C 00pa3laMyd OKCHJIOB U OIMCAaHHUE MX CBOWCTB,
MOJIy4eHHe, COOMpaHUe, Pacro3HABaHWE M W3Y4YEHUE CBOWMCTB BOAOpONa (TOpEHHUE),
B3auMoielicTBe Boaopoaa ¢ okcupoM wmead (II) (Bo3MOXHO HCIOJIB30BaHUE
BUJICOMATEPUATIOB), HAOIIOJeHUE OO0pa3IoB BEIIECTB KOJIUYECTBOM |  MOIb,
UCCJIeIOBAHUE OCOOEHHOCTEM PacTBOPEHHUS BELIECTB C Pa3IU4YHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEHCIEHHONM MAacCOBOM JIOJIEH PacTBOPEHHOIO
BEIIECTBA, B3aMMOJICUCTBUE BOJbI C MEeTa/JIlaMU (HATPUEM M KajibI[MeM) (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), HCCIEIOBAaHUE OOpa3lloB HEOPraHUYECKHUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJICHUE HU3MEHEHHUS OKpPacKu HWHIUKATOPOB B
pacTBopax KHUCJOT W IIeJioueil, u3yueHue B3aumojencTBusi okcuma meau (II) c
pacTBOPOM CEPHOM KHCJIOTBI, KHCJIOT C METaUIaMH, pPEaKIUil HEeUTpalu3aluu,
MOJIy4YE€HUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHWE OJHOTO METallla JIPYTUM U3
pacTBOpa COJIM, PEUICHUE SKCIEPUMEHTAIBHBIX 3aJa4 1o TeMe «BakHeulIre KIi1acchl
HEOPraHUYECKUX COCTUHECHUIN.



Iepuoanueckuii 3akoH u Ilepuoagnuyeckasi cucreMa XUMHUYECKUX FJIEMEHTOB
. U. MenpeneeBa. CTpoeHue aTroMoB. XUMHYECKasi CBA3b. OKMCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PEAKIIUN

[lepBble MONBITKU KIAaCCU(PUKAIIMU XUMHUUECKUX 3JIeMEeHTOB. [loHsTHE O Tpymnmax
CXOJHBIX JJEMEHTOB (ILEJIOYHbIE U IICJIOYHO3EMEIbHBIE METAJUIbl, TaJOTCHbI,
UHEPTHBIC Ta3bl). OJEMEHThI, KOTOpble 00pa3yloT amQpOTepHbIE OKCUABl U
TUAPOKCUIBI.

Ilepnogmueckuint 3akoH. [leproanueckas cucTeMa XMMHMYECKHUX D3JIEMEHTOB /I,
N. MenpaeneeBa. KopoTkonepuognas u mamuHHoneprogHas dopmbel [lepuonnueckoi
cucteMbl xumuyeckux onemeHtoB JI. . Menneneesa. Ilepmomsl m  Tpynimsl.
DU3NYECKNN CMBICIT OPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYMIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aTomMHBIX saep. M3oromel. Onexktponsl. CtpoeHue
ANIEKTPOHHBIX 000J04YEK aTOMOB MepBbiX 20 XUMHUUEeCKUX 31eMeHToB [lepuonnueckoi
cucreMbl JI. W. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO DJJEMEHTa II0 €ro
nonoxenuro B [lepuoanueckoint cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTM HW3MEHEHHMS paguyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAIUIMYECKUX U HEMETAJNIMYECKUX CBOMCTB IO rPYIaM U IEPUOIAM.

3nauenue Ilepuogumueckoro 3akoHa u Ilepuomnueckoil cUCTEMbl XUMHYECKHUX
JJIEMEHTOB JUId pa3BuThsl Hayku U npaktuku. Jl. M. MenneneeB — yd€HbIM U
rpakIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mojsipHass W HEMOJSpPHAsi)  CBSI3b.
DIIEKTPOOTPULIATENILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb okucieHud. OKHCIUTEIbHO-BOCCTAHOBUTEINIbHBIE peakiuu. [Iporeccs
OKHCIICHHS] M1 BOCCTAHOBJICHUS. OKUCIMTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3lloB BEIIECTB METAJUIOB M HEMETAUIOB, B3aMMOJEHCTBHE
TUAPOKCUJA LIMHKA C pacTBOpaMU KHCJIOT M IWIEJOYEH, MPOBEICHUE ONBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKINil (TOpeHue,
peaKkuu pa3oKeHUsl, COSUHEHHUS ).

Mesxcnpeomemmnuwie ceasu

Peanuzanust MeXnpeaMETHBIX CBA3€Wd IpU HM3YYEHUHM XUMHUHM B 8§ Kiacce
OCYIIECTBJISIETCSL Yepe3 MCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUM,
TaK W MOHSITUH, SIBISIONIMXCS CUCTEMHBIMH JIJI1 OTACJIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOT'O IIMKIJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSTHS: HAy4dHbIM (DaKT, TUIMOTE3a, TEOpHs,
3aKOH, aHAJIU3, CUHTE3, KJaccu(UKaus, NepuoIudHOCTh, HAOJII0IEHUE, SKCIIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHNUE.

®du3uKa: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIUJ, U30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJEKTPUYECKUM 3apsj, BEIIECTBO, TeI0, OO0BEM,
arperaTHOE COCTOSTHHE BEIECTBA, ra3, (PU3NYECKHUEe BEIMYUHBI, €IMHUIIBI U3MEPEHUS,
KOCMOC, IJIaHETHI, 3B&3/161, COJIHIIE.

buonorus: gporocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaAbl, TOPHBIE MOPOABI, MOJE3HBIC
HCKOIIA€MBbIE, TOIJIMBO, BOJHBIE PECYPCHI.



9 KUIIACC

BemrecTBo M XMMHYECKas peaKkuus

Ilepnonnueckuii 3akoH. [lepmoanueckas cucTeMa XUMHUYECKHX JJIEMEHTOB /.
U. MengeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOWCTB
XUMHAYECKUX JJIEMEHTOB IIEPBBIX TPEX NMEPUOIOB, KaIus, KaJbLUHI U UX COCIUHECHUN B
COOTBETCTBHHM C IOJIOKEHUEM JIEMEHTOB B [leproanyeckon cCUCTEME U CTPOCHUEM UX
aTOMOB.

CrpoeHnne BemiecTBa: BHABI XUMHYECKOM CBA3W. THUIBI KPUCTAJUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIETKHA U BUIA
XUMHYECKOU CBA3H.

Knaccudpukanus u HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pasIM4YHbIM KJlaccaM HEOPraHWYECKUX
COCAMHEHNN, TEHETUYECKas CBsI3b HEOPIraHUYECKUX BELIECTB.

Krnaccudukanus XuMU4eCKUX peakuui Mo pa3nyHbIM MpU3HAKaM (110 YUCITY U
COCTaBY YYaCTBYIOLIUX B PEAKIMM BELIECTB, MO TEIUIOBOMY 3P (DEKTy, 110 U3MEHEHUIO
CTENEHEW OKHUCIIEHUS XHMHUYECKHUX »DJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTtajan3aTopa). JK30- U S3HJI0TEPMUUECKUE PEaKUU, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTue O cCKOpocTH XuUMUYECKOM peakiuu. I[lonarue o0 00OpaTUMBIX U
HEOOpaTUMBIX XMMUYECKHX peakuusx. IToHATHE O TOMOre€HHBIX M TIeTEepPOreHHBIX
peakuusax. Ilonsarne o karanuze. [loHsaTe 0 XmMu4eckoM paBHOBecuU. DaKTOpHI,
BIMAIOIIME HA CKOPOCTh XWMHUYECKOM pEaKUMH U MOJOKEHUE XHUMHUYECKOTO

paBHOBECHSI.
OKUCANTETLHO-BOCCTAHOBUTEIBHBIC peaxkuuu, DIEKTPOHHBIN OanaHc
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHOMN peaKuuu. CocraBienue YpPaBHEHUU

OKHMCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ pEaKIUMW  C  MUCIOJb30BAHUEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopust 3JIEKTPOJUTUYECKON AMCCOLMAIUU. DJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Katnonsl, aHuoHbl. MeXaHu3M JOUCCOLUMAIMU BEIIECTB C Pa3JIMYHBIMU BHUIAMU
XUMU4ecKoi cBsizu. CteneHs aucconuanuu. CHUIbHBIE U CIIa0bIe SJICKTPOJIUTHI.

Peakuuu moHHOTO OOMEHa. YCIIOBHUS MPOTEKAaHMUsI pPeaKIuii MOHHOTO OOMEHa,
MOJIHBIE Y COKPAIIEHHBIC HOHHBIE YpaBHEHUS peakuuii. CBOMCTBA KUCIOT, OCHOBAHUI
U CoJiel B CBETe MPEACTaBICHUA 00 JJICKTPOJUTHUECKON  JUCCOIMAIIUH.
KauectBeHnnbie peakiiu Ha HOHBIL. [[OHSATHE O TUIPOIU3E COJICH.

Xumuueckuii IKCHepuUMeHm

O3HAKOMJICHUE C MOJECISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB U HEMETAILIOB (TpaduTa U aaMasa), CJI0KHBIX BEIIECTB (XJIopuaa
HaTpus), HCCIECIOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM peakuuu OT
BO3JICHCTBUS Pa3IUYHBIX (PAaKTOPOB, UCCIEAOBAHHE DJCKTPOMPOBOAHOCTA PACTBOPOB
BEIIIECTB, IMpoIecca JUCCOLMAIMU KHUCJIOT, IIeJlo4eldl u cojed  (BO3MOXKHO
WCIOJB30BaHWE BHJIEO MATEpPUANIOB), MPOBEACHUE OIbITOB, WLIIOCTPUPYIOLIUX
MPU3HAKKU MPOTEKAHUSI PEAKIUA MOHHOro oOMeHa (0Opa3oBaHUE OCAJIKa, BBIICJICHHE



raza, oOpa3oBaHME BOJbI), OIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX peakUuuil (TOpEeHUe, peaklUuu pas3lokKeHHs, COEIUHEHUs),
Pacro3HaBaHWE HEOPraHWYECKHUX BEIIECTB C IOMOIIBIO KaueCTBEHHBIX PEAaKIUN Ha
MOHBI, PEIICHNE YKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemeranibl 4 MX COeAMHEHUA

OOmiass  xapakrtepucTuka rajaoreHoB. (OCOOEHHOCTM CTPOEHHSI  aTOMOB,
XapakTepHble cTeneHu OKucieHus. CTpoeHue M (U3NYECKUE CBOMCTBA IPOCTHIX
BEILIECTB — rajOreHoB. XMMHYECKUE CBOMCTBA HA MIPUMEPE XJIopa (B3aUMOJICHCTBHUE C
METaJUlaMHM, HEeMeTaJlaMu, mienodamu). XiopoBojgopoa. CoiiiHas —KHCJOTa,
XUMUYECKUE CBOMCTBA, MOJIyYeHHE, TPUMEHEHUE. JelicTBUE XJI0pa U XJIOPOBOAOPOIA
Ha OpraHu3M 4esoBeKa. BaykHelme XJI0puIbl U X HaX0XKIECHUE B IPUPOJE.

OO6mass xapaktepucThka 351eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapakTepHble cTerneHu okucieHus. CrtpoeHue U (U3HYECKHUE CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOJa U Cepbl. AJJIOTPONHbIE MOIU(DUKALIMKA KUCIOpOAa U
cepbl. XuUMHUecKHe cBoWcTBa cepbl. CepoBOAOpOA, CTpOECHHE, (PU3MUECKHE WU
xumudeckue cBoictBa. OKCHIBI Cepbl Kak MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, GU3NYECKUE U XMMHUYECKHE CBOMCTBa (0OLIME KaK MpPEACTABUTENS
Kjacca KHUCIOT M creuuduyeckue). XUMHUUECKHE pPEaKIUM, JIekKallhue B OCHOBE
IPOMBILUIEHHOTO crocoba TOJy4YyeHUs CEpHOM KuciaoThl. I[lpuMeHeHue cepHoit
kuciaotel. Coin  cepHOW KHUCIOThHI, KauyeCTBEHHAs peakluus Ha Cyiab(paT-HuOH.
Haxoxnenue cepsl M €€ COCIMHEHUM B MPUPOAE. XHUMHUYECKOE 3arps3HECHHE
OKpPYXaIOILEH Cpeibl COEIMHEHUAMH Cephl (KUCIOTHBIE JOKIM, 3arpA3HEHUE BO3oyXa
1 BOJIOEMOB), CITIOCOOBI €ro MPeI0TBPALICHUS.

OO6miast xapakTepucThka 53JeMeHTOB VA-rpynmbl. (OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEepHbIE€ CTENEHU OKUCIEHUS. A30T, pPacHpoCTpaHEHUE B MPUPOJE,
¢u3nueckne U XuMuUyeckue cpoiictBa. KpyroBopoT azora B mpupoje. AMMHAK, €ro
(uznyecKkue 1 XUMHUYECKUE CBOICTBA, OJyyeHue u npumeHeHue. Cojim aMMOHUS, UX
(puznyeckue U XUMUYECKUE CBOWCTBA, MpuMeHeHue. KauecTBeHHast peakiusi Ha HOHbI
aMMOHHUA. A30THas KUCJIOTa, €€ MOoJydYeHHe, (PU3NYECKUe U XUMHUYECKHE CBOICTBa
(oOmme Kak TpeACTaBUTENs Kiacca KHCIOT W crnenuduueckue). Mcmonb3oBaHue
HUTPATOB M COJIEW aMMOHMSI B Ka4eCTBE MHUHEPAIbHBIX YAOOpeHHil. XUMHUYECKOe
3arpsi3HEHUE OKpY’)KaloIed Ccpelbl COECOUHEHHSIMH a30Ta (KUCIOTHBIE JI0XKIIH,
3arpsi3HEHUE BO3yxa, MOYBbl U BOA0EMOB). docdop, amioTponHble MOAUPHUKAIIIH
docdopa, uznueckue u xumuyeckue cpoiictBa. Okcua docdopa (V) u dpochopnas
KHUCIIOTa, (U3MYECKHEe M XMMHYECKHE CBOWMCTBa, TmoyydeHue. Hcronb3oBaHue
docdaToB B KauecTBE MUHEPATIBHBIX YIOOPEHUI.

O6mast xapaktepuctuka 35eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIE CTEMEHH OKHUCIEHMs. YTJIEpOJ, alUIOTPONHbIEe MoJudUKaIH,
pacrpocTpaHeHrue B MpUpOJE, (Pu3nueckue M XUMHUUYECKHE CBOMCTBA. AjcopOrus.
Kpyrosopot yriepona B npupoje. Okcuasl yriepona, ux GU3n4ecKrue 1 XuMUYeCKHe
CBOMCTBA, JCHCTBME HA IKUBbIE OPraHU3MBbI, [IOJYyYE€HHUE U IPUMEHEHHUE.
DKoJIOTUUECKHe TMpoOJieMbl, CBs3aHHBIE C oOKcuaoMm yriepoaa (IV), rumotesa
r7100ambHOTO MOTEIUICHUST KJIMMaTa, MapHUKOBBIN 3 dekT. YronbpHas KUCIoTa U €€
CONM, WX (U3NYECKUE W XUMHYECKHE CBOMCTBa, MOJIYYeHHE M MPHUMEHEHHE.



KauecTBennas peakius Ha KapOoHaT-HOHBL. lcmonb3oBanue kapOOHATOB B OBITY,
MEJIMLHUHE, IPOMBIIUIEHHOCTH U CEIBCKOM XO3SIIICTBE.

[lepBoHavasibHbIE TIOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yraepoja (MeTaH, 3TaH, 3THIEH, alleTUJIEH, TaHOJ, TJIMLEPUH, YKCYCHasi KHCIIOTA).
[IpupoHble UCTOUYHUKH YTIAEBOAOPOAOB (Yrojib, MPUPOJHBIN a3, HePTh), MPOAYKTHI
ux TmnepepaboTku (OEH3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH. [loHsTHE O
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUpaAX, OCJKaX, yIriIeBOJAaX — U UX POJIH B KU3HU
YyeJioBeKa. MarepruanbHOE €IMHCTBO OPraHUYECKUX U HEOPIraHUYECKUX COECIUHEHUM.

Kpemuuii, ero gusndyeckue 1 XuMHUUYECKHE CBOICTBA, OJyUYEHUE U TIPUMEHEHHE.
Coenunenus kpemHus B mpupoae. O0mue npeacrapieHus o6 okcuae kpemuus (IV) u
KpeMHueBOM kucnore. CHUIMKATBI, UX HCIIOJB30BAHUE B OBITY, B MPOMBIILICHHOCTH.
Baxueliime cTpouTenbHbIE MaTepHallbl: KEpaMUKa, CTEKJIO, IIEMEHT, OeTOoH,
xene300eToH. [IpobiieMbl 0€30MacHOro UCMOIb30BAHUS CTPOUTEIBHBIX MAaTEPHAIIOB B
[OBCEHEBHOM KU3HU.

Xumuueckuit IKCnepumenm:

U3yuyeHHue o0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSHOW KHUCIOTHI,
IPOBEJCHNE KAU€CTBEHHBIX PEaKIUil Ha XJIOPHUI-UOHBI U HAOIIOJCHUE MPU3HAKOB UX
IPOTEKaHUs, OIBITHI, OTpaXkarolue GU3NIECKUe U XUMHUUECKUE CBOMCTBA I'aJIOTEHOB U
UX COEIMHEHUN (BO3MOXHO HCIOJIb30BAHUE BUIAEOMATEPHUATIOB), O3HAKOMIIEHHE C
oOpa3uamMu XJIOpUAOB (TaJIOTEHUJOB), O3HAKOMJIEHHE C oOOpa3namMu cepbl U e
COCIMHEHHUSIMU  (BO3MOKHO  HCIIOJIb30BAHHE BHJIEOMATEPHANIOB), HAOIIOJEHUE
mpoiecca OOyrJIuMBaHMS caxapa TMOJ JCHCTBUEM KOHIIEHTPUPOBAHHON CEpHOMU
KHUCIIOThl, HW3YY€HHUE XHUMHYECKHX CBOHCTB pa30aBICHHOM CEpPHOM KHUCIOTHI,
MIPOBE/ICHNE KAueCTBEHHOW peakUuy Ha Cynb(paT-uOH U HaAOJIOJECHHE IMpHU3HaKa e
MPOTEKaHUsl, O3HAKOMJIEHHE C (U3MYECKHMMH CBOMCTBaMH a30Ta, ¢ochopa U HX
COEIMHEHHI (BO3MOKHO HCIOJIb30BaHUE BUAEOMATEpPUAJIOB), 00pa3laMu a30THBIX U
dbochopHBIX yaoOpeHuit, mojydeHue, CoOOnpaHue, pacrno3HaBaHUE U U3YYEHHUE CBOMCTB
aMMHaKa, MPOBEJICHUE KAueCTBEHHBIX peakUuid Ha MOH aMMOHHUS U Qocdar-uoH u
U3y4YCHUE IPU3HAKOB UX MPOTEKaHUS, B3aUMOJICUCTBUE KOHLIIEHTPUPOBAHHON a30THOM
KHCJIOThI C MEJIbIO (BO3MOXKHO MCIOJIb30BaHUE BUACOMATEPUAIIOB), U3yUEHHUE MOJIETCH
KPUCTAJUIMUECKUX peIIETOK anmasza, rpadura, ¢QymnepeHa, O03HAKOMIICHHE C
IOPOLECCOM  aAcOpOLUU PAcTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MpPOTHBOrasa, IMOJy4YeHHE, COOMpaHue, pacllO3HaBaHHE M HU3y4YCHHE
CBOMCTB YTJIEKUCIIOTO ra3a, MpPOBEJACHUE KAaYeCTBEHHBIX peakluuid Ha KapOoHaT u
CUJIMKAT-UOHBI M U3yYEHUE MPU3HAKOB UX MPOTEKaHUs, O3HAKOMIICHHE C MPOAYKIUEH
CUJIMKATHON MPOMBIIIJIEHHOCTH, PEUICHUE HSKCIEPUMEHTANbHBIX 3aJa4 10 TeMe
«BaxkHene HeMeTaulbl U UX COCAUHECHUSY.

MeTa/luIbl M KX COeTUHEHHS

OO6miast xapakTepucTuKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHMM MX
noJioxkeHus B [lepruoanueckoi cucreme xumudeckux sneMeHToB JI. 1. Menaeneesa u
cTtpoeHus atomoB. CTpoeHue MeTauioB. MeTaminyeckas CBSI3b M MeETAJIMYeCKas
KpUCTAJUIMYECKasi PEIIETKA. OJEKTPOXMMHUYECKUN psJl HANpSIKEHUH METAJJIOB.
dusnyeckue M XUMHUYECKHE CBOWCTBAa MeTauioB. OOmue crnocoObl MOTydYSHHS
MeTtamioB. [loHSTHE O KOPpPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3allUTBl UX OT



koppo3uu. Criassl (CTaib, YyTyH, AIOPaTIOMUHUMN, OpOH3a) U UX MPUMEHEHUE B OBITY
Y TIPOMBIILJIEHHOCTH.

[{enoyHbple MeTaUIbl: MOJOKEHHE B llepuoanMdeckol cUCTEME XHUMHYECKHUX
sanementoB [[. W. MeHneneeBa, CTPOCHHE HMX AaTOMOB, HAXOXIEHUE B MPHUPOJE.
dusnyeckue U XUMHUYECKHE CBOMCTBa (Ha mpumepe Hatpuss U Kanus). OKcuabl U
TUAPOKCUIBI HATPHS U Kaiud. [[puMeHeHre MEeI0YHbIX METAIIJIOB U UX COCITUHEHUIA.

[IlenoyHO3eMENbHBIE ~ METAJUIBI ~MAarHud W KajdbLMi:  MOJIOKEHUE B
Ilepnognueckon cucreme xumuuyeckux sneMeHToB I, M. Menaeneesa, crpoeHue ux
aTOMOB, HaxoXAeHHe B npupoae. PU3NYECKHE U XUMUYECKHE CBOICTBA MarHus U
Kanblus. BakHelme coequHeHus] Kanblus (OKCUI, TUAPOKCH, coiu). KECTKOCTD
BOJIbI U CITIOCOOBI €€ yCTpaHEHHUSI.

AJOMUHHAN: TOJI0KEHUE B [leproandeckon cucreMe XUMUYECKUX JIEMEHTOB /1.
N. MenpneneeBa, CTPOCHME aTOMa, HaxOXJAcHUE B npupone. PuU3HUECKHE U
XUMHUYECKHE CBOMCTBA altoMUHUS. AMQOTEpHbIE CBOWCTBAa OKCHIA M THUIPOKCHIA
AIIFOMUHUS.

XKenezo: nmonoxenue B lleproguueckoil cUCTEME XUMHUYECKUX 3IIEMEHTOB [l
W. MengaeneeBa, CTpOEHHME aTOMa, HaxoXJIeHUe B mpupone. Dusznyeckue u
XUMHUYECKHUE CBOMCTBA kene3za. OKcuabl, THAPOKcUabl U conu xkene3a (1) u xenesa
(III), ux cocta, CBOWMCTBA U MOTYYCHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHUE ¢ 00pa3liaMi METAJIJIOB U CIUIABOB, UX (PM3HMYECKUMU CBOMCTBAMHU,
M3YyYEHUE  pe3ylbTaTOB  KOPPO3MHM  METAIOB  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), OCOOECHHOCTEH B3aMMOJIEUCTBHUSI OKCHJIa KajlblUid W HATpUsi C
BOAOW (BO3MOJKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), HCCIEAOBAaHHE CBOMCTB
XKECTKOM BOJIbI, IPOLIECCA TOPEHUS kKejle3a B KUCIOpoJe (BO3MOXKHO HCIIONIb30BaHUE
BUJICOMATEPUATIOB), MNPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEAKUMid Ha HOHBIL:
MarHusi, Kajablius, amoMuHusi, nuHka, sxkenesa (II) m xenesa (III), memu (II),
HaOJII0JIEeHNE U OMMCAHME MPOLIECCOB OKpAIIMBAHUS IJIAMEHU MOHAMU HaTpusl, Kaaus
U KaiblMs  (BO3MOXHO  HCIIOJIb30BAaHWME  BHUJAECOMATEPUANIOB), HCCIIEJOBAaHUE
aM(pOTEpHBIX CBOICTB THJIPOKCHIA AaTIOMUHUS U TUAPOKCUIA IIMHKA, pEIIEeHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BakHelIe MeTauibl ¥ UX COEAMHEHUS.

XuMHS M OKPYKAKOLIAA cpela

BemectBa u Marepuasibl B TOBCEIHEBHOW JKM3HM 4YelIOBeKa. be3omacHoe
UCIOJIb30BAHUE BEIIECTB M XMMHUYECKMX peakuuid B ObITy. llepBas momomis mnpu
XUMHUYECKUX 0KOTax U OTPABICHUSX.

XVWMHMUYECKOE 3arpsi3HEHUE OKpYyXarolled cpenapl (mpenenbHas AOMyCTUMAs
KOHIIEHTparusi BemecTs, nainee — IIJIK). Pons XumMuu B pelIeHUU IKOJIOTHUYECKHUX
npoosieMm.

Xumuueckuit IKCnepumenm:

u3ydeHue o00pasloB MaTepuajoB (CTEKJO, CIUIaBbl METAJUIOB, IOJIMMEpHBIE
MaTepuabl).

Mescnpeomemmnuie ceazu

Peanu3anus MeXnpeIMETHBIX CBs3ed MpU U3YYEHMM XHUMHM B 9 Kiacce
OCYILECTBIISICTCS Yepe3 MCIOJIb30BAHNUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHUH,



TaK ¥ MOHSATHUH, SBISIOMUXCS CUCTEMHBIMU JJISl OTACNIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO LIUKJIA.

OO1iue ecTecTBEHHO-HAayuHble MOHATHA: HAy4yHBIH (akT, THIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIacCupuKauus, MNEePUOAUYHOCTb, HaONIO/IECHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHNE, MOJEIIb, SIBJICHUE, TAPHUKOBBIN (P QeKT,
TEXHOJIOTHsI, MAaTEPUAJIBL.

®dusuka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIH], U30TOIBI,
PaaMoOaKTUBHOCTH, MOJICKYJIA, NIEKTPUUECKHUM 3apsii, TPOBOAHUKH, MOIYPOBOIHUKH,
IUDIIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeEJO, OO0BEM, arperaTHoOe COCTOSHUE
BEIIECTBa, Ta3, pacTBOP, PaCTBOPUMOCTb, KPHUCTAJUIMYECKash pEIIETKa, CIUIaBBl,
¢u3znyecKue BETUYUHBI, €MHULIBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI,
3BE311b1, ComHIIE.

buonorusa: ¢otocuntes, abixaHue, Ouocdepa, 3IKOCUCTEMA, MHUHEPAIbHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAbl, TOPHBIE MOPOJBI, MOJE3HbIE
MCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE  pe3yJbTaThl  OCBOEHHS  MPOrpaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JOCTUralOTCs B XOJ€ OOy4YyeHHUs XHUMHU B €JUHCTBE YYEOHOW WU
BOCIIUTATEIBHOW JESTEIBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMH POCCUHCKUMHU
COLIMOKYJIBTYPHBIMH UM J1yXOBHO-HPAaBCTBEHHBIMHM II€HHOCTSIMH, TPUHATBIMH B
oOuiecTBe NpaBWJIaMd M HOPMaMH TMOBEACHHUS U CIOCOOCTBYIOT —Ipoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COL[MANIN3ALINN 00yYarOIIUXCSl.

JInuHOCTHBIE pe3ynbTaThl OTpPaXKaroT TrOTOBHOCTb oOyyaromuxcs
PYKOBOJICTBOBATBCSI CUCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPHEHTALMI U pacIIMpEeHue
OMbITa ACATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

[EHHOCTHOTO OTHOIIEHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, MUCTOPUYECKOMY U
HAy4YHOMY HacCJEJMI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOM HAyKHM B JKU3HU
COBPEMEHHOr0 OOIIEeCTBa, CIOCOOHOCTU BIIAJIETh JIOCTOBEpPHOM HHOpMaLUend o
NEPENOBbIX JOCTHKEHUSX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XHMHUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

NpEJICTaBICHUs] O COIMAJbHBIX HOPMax M TpaBUiaX MEKIMYHOCTHBIX
OTHOIIEHUN B KOJUJICKTUBE, KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOH, Y4eOHOUCCIIEI0BATENbCKOM, TBOPUECKON U APYTUX BUAAX ACSITEIbHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOIl COBMECTHOM AESITENbHOCTU MPHU BHIMOJIHEHUH YY€OHBIX,
ITO3HABATEJIbHBIX 3aJ1a4, BBIIOJIHEHHUH XHMHYECKUX HKCIIEPUMEHTOB, CO3/IaHUU



y4eOHBIX MMPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHIO U B3aMMOIIOMOIIH B MPOIIecce
ATOM y4eOHOU NeSATeNbHOCTH, TOTOBHOCTH OILICHMBATh CBOE IMOBEJCHUE U TMOCTYNKHU
CBOMX TOBApHIIEH C MO3ULIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
NOCJEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MUPOBO33PEHUYECKHE TPEJICTABICHUS O BEIIECTBE MU XUMHUYECKOW peakluu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIIOIINE OCHOBY
JUIA TIOHUMAaHHs CYUIHOCTHM HAyYHOM KapTHUHBI MHpA, NPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI IPUPObI, B3aMMOCBS35X YEJIOBEKa C MPUPOJIHON CPeloi,
0 pOJIA XMMUU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEMN;

M0O3HABATEJIbHBIE MOTHUBBI, HAIpPABICHHBIE HA IOJYYEHHUE HOBBIX 3HAHUHI IO
XUMUHU, HEOOXOAMMBIE /i1 OOBSCHEHUS HAOJIOIaeMbIX IIPOLIECCOB M SBJICHU,
MO3HABATEJIbHOM, WH(MOPMALIMOHHON M YWUTATEIbCKOM KyJIbTYpPhl, B TOM YHCIIE
HaBBIKOB  CaMOCTOSITENIbHOM  pabOThl ¢  y4eOHBIMM TEKCTaMM, CIIPABOYHOM
JUTEPATypo, JOCTYNHBIMM  TEXHHYECKUMH  CpEICTBaMU  HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyuYeHHI0O M TIO3HAHMIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K CaMO00pa30BaHUIO, IPOEKTHOM U UCCIIE0BATENbCKON AESTEIbHOCTH, K
OCO3HaHHOMY BbIOOpPY HANpPaBICHHOCTH U YPOBHS 00y4€HHUS B JaJIbHEUIIEM;

4) hopMUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHWE LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3/I0pOBBIA 00pa3 JKW3HU, OCO3HAHWUE IMOCIEICTBHUM M HENpPUSITHE
BpEAHBIX  MPUBbIYEK  (YHNOTpPEOJICHHs]  aJKOTOJs,  HApPKOTHUKOB,  KYypEeHHs),
HEO0OXOAMMOCTH COOTIOACHUS TTpaBUi 0€30MaCHOCTH MPU OOpAIIEHUU C XUMUYECKUMU
BELIECTBAMHU B OBITY U PeaIbHOM KU3HU;

5) TpyA0BOr0 BOCIIUTAHUSI:

MHTEpeC K MPaKTUYECKOMY H3Y4YEeHMIO Mpodeccuit M Tpyaa pa3iMyHOrO poja,
YBaXEHUE K TPYAY U pe3ynbTaTam TPYAOBOW IEATEIBHOCTH, B TOM YKCIIE Ha OCHOBE
NPUMEHEHUs NMPEAMETHBIX 3HAHUI MO XMMHH, OCO3HAHHBIN BBIOOP MHAMBHIYaJIbHOM
TPACKTOPUM MPOJOIDKEHUSI OOpa3oBaHMsl C Y4ETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHMHUHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCHEIIHON
npo(heCCUOHATILHON NEATEIbHOCTH U Pa3BUTHUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTb
aJIalTHPOBATHCA B MPO(decCHOHABHOM cperie;

6) 3K0JI0rM4ecKOro BOCIIUTAHUS:

AKOJIOTUYECKH LIeTIecO00pa3HOe OTHOUIEHUE K MPUPOJIe KaK UCTOYHUKY KM3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBaHUs, IOHMMAaHUE LIEHHOCTU 30pPOBOr0 M 0€30MacHOTo
oOpaza >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 370pPOBbIO, OCO3HAaHUE LIEHHOCTU COOJIOJICHUS MpaBUil 0€30MacHOro
NOBEACHUS NPU padoTe € BEIIECTBAMHU, a TAKXKE B CUTYaLMUSIX, YTPOKAIOIINX 310POBBIO
U JKU3HU JIO/ICH;

CIIOCOOHOCTH TPHUMEHATH 3HAHUS, MOJIydaeMble MpPH H3YYEHUU XUMUH, IS
pelIeHusl 3a7a4, CBA3aHHBIX C OKPYXKAOLIEW NPUPOJHOW CPENOW, Ui IMOBBIIIECHUS
YPOBHS ~ DKOJIOTMYECKOM  KyJIbTYphl,  OCO3HAHMA  IJIOOANBHOTO  XapakTepa
HKOJIOTMYECKUX MpOOJIeM U MyTel HUX pelIeHUs MOCPEICTBOM METOJO0B XHMUH,



9KOJIOTHUYCCKOI'0 MbIIJICHUA, YMCHHA PYKOBOJIACTBOBATLCA UM B HOBHaBaTeJIBHOﬁ,
KOMMYHHK&THBHOﬁ u COHI/IaJIBHOﬁ ITIPAKTHUKC.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeranpeMeTHBIX Pe3yJIbTaTOB BBIAEISAIOT 3HAUYMMBbIE 111 (POPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIC MOHATUS (3aKOH, TEOpHSs, MPUHIUI, TUIOTE3a, (akKT,
CUCTEMA, MPOLECC, IKCIEPUMEHT U JPYTO€.), KOTOPhIE UCHOJB3YIOTCS B €CTECTBEHHO-
Hay4YHbIX y4E€OHBIX NpPEIMETax U MO3BOJISIIOT HA OCHOBE 3HAHMM W3 3THX MPEIMETOB
dbopMupoBaTH TPEACTAaBIEHHWE O IIEJOCTHOM HAydYHOW KapTWUHE MUpa, U
YHUBEpCaJbHble  ydyeOHble  JeHcTBUS  (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,
pPEryJsTUBHBIE), KOTOpble  OOECleYyuBalOT  (POpMUpPOBaAHME  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHMIO M OCYIECTBICHUIO YU€OHOU e TENbHOCTH.

Ilo3naBaTenbHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA

ba3zoBblie 1ornyeckue AecTBUA:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILICHUS TP OCBOSHUU 3HAHUM:
PacCKpbIBaTh CMBICT XUMHUYECKUX TOHATUN (BBIACISATh UX XapaKTepHbIC MPU3HAKHU,
YCTaHABIMBATh B3aWMOCBS3b C JAPYTUMH TOHSATHSMH), WCIOJIB30BATh TOHSATHS IS
OOBSCHEHHSI OTACIBHBIX (PAKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS W KPUTEPHUH IS
KIaccu(PUKaM XUMUYECKUX BEIIECTB W XUMHUYECKHX PEaKIWi, yCTaHABIWUBATh
MPUYHHHO-CJICACTBEHHBIC CBS3M MEXIY OOBEKTaMH W3YYCHHS, CTPOUTH JIOTUYCCKUE
paccyxneHus (MHIYKTHBHBIC, ACAYKTHBHBIC, 1O aHAJOTHH), JEJaTh BBIBOJBI H
3aKTFOYCHUS;

yMEHUE TIPUMEHSATh B TpOIlecce TMO3HAHHWS TOHATHS (TIPEIMETHbIE U
METarpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, HCIOJIb3YEeMbIE B XWMUU,
npeoO0pa3oBbIBATh HIUPOKO MPUMEHSIEMbIE B XUMHUU MOJIEIbHBIC TMPEICTABICHUS —
XUMUYECKUHA 3HAaK (CUMBOJI DJJIEMEHTa), XuMU4eckas ¢GopMmyja W ypaBHEHHUE
XUMUYECKOUN PEeaKIuu — IPU PEIICHUU yueOHO-TI03HABATEIbHBIX 3a/1a4, C YYETOM ITHX
MOJIETIbHBIX TPE/ICTABIICHUN BBISIBIISTh U XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKU
M3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB W XMUMHYECKUX PEAKIIMi, BBISBISATH
o0Iue 3aKOHOMEPHOCTH, NPHYUHHO-CJICICTBCHHBIC CBSI3M M TPOTUBOPECYHS B
M3Yy9aeMbIX TIPOIIECCax M SBJICHUSIX.

ba3oBble uccienoBare/ibCKue 1eiCTBUA:

YMEHHUE WCIIOb30BaTh IIOCTABIICHHBIE BOIPOCHI B KadeCTBE HWHCTPYMCHTA
MO3HAHUS, a TAaKKE€ B KAYECTBE OCHOBHI JUIS (POPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE
IPaBUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUI;

MpUOOpPETEHUE ONbITa MO IUIAHUPOBAHUIO, OPTaHU3AIMd ¥ TMPOBEICHUIO
VYCHHYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M  IpoIliecca,
CaMOCTOSITEIIbHO TPOTHO3UPOBATh €ro pe3yiabTaT, (hopMymupoBaTh OOOOIICHUS U
BBIBOJIBI TIO PE3YJIbTaTaM MPOBEAEHHOTO OTBITA, MCCICIOBAHUS, COCTABIATh OTUYET O
MpoiesIaHHOM padoTe.

PaboTa ¢ nngopmanueii:



yMEHUE BBIOWpaTh, aHATU3UPOBATH W HWHTEPIPETUPOBATH HH(POPMAIHIO
pPa3NUYHBIX BUJOB U (POPM MpEACTABICHUS, MOTYy4aeMYyI0 M3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIONYJISIpHAS JIUTEpATypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHbIE TTOCOOUS,
pecypcbl HTEepHETA), KPUTHYECKH OILEHUBATH MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO
uHpopMaIuio;

yMEHUE TPUMEHSATh pa3Iu4yHble METOAbl U 3alpoChl MpU IMOUCKE U OTOOpe
uH(pOpPMAIUU U COOTBETCTBYIOLIUX TAHHBIX, HEOOXOUMBIX ISl BBIMOJIHEHUS yU4EeOHBIX
Y TI03HABATENIBHBIX 3a71a4d OMPENSIEHHOTO0 THIA, MPUOOPETCHHE OIbITa B 00JIaCTH
WCTIONB30BaHuA ~ MUH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHI,  OBJaJICHUE
KyJbTYpOM  aKTHMBHOTO  KCIOJIb30BAaHHMS  PA3JIMYHBIX  ITOMCKOBBIX  CHUCTEM,
CaMOCTOSTEIIFHO BBIOMPATh ONTHUMANBHYIO (HOpPMY TpencTaBieHus HHGOPMAIMH M
WJUTIOCTPUPOBATH PEIIaeMble 3aa4i HECIOKHBIMU CXEMaMHU, uarpaMMaMu, IpYyTrUMHU
dbopmamu rpadUku U UX KOMOUHALMSIMU;

YyMEHUE HCMOJb30BaTh W  aHAIM3UPOBATHL B  Tpolecce ydyeOHOM U
UCCJIEIOBATENILCKON JIEATEIbHOCTH HH(OPMAIMIO O BIUSHUU TMPOMBIIIICHHOCTH,
CEJILCKOr0 X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH TPUPOTHON CPEBI.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

yMEHUS 3a7]aBaTh BOMPOCHI (B X0/€ AHAIOTa U (MJIM) AUCKYCCUU) IO CYIIECTBY
o0cyxmaeMoii TeMbl, OPMYJIUPOBATH CBOU MPEJIOKEHUSI OTHOCUTEIHLHO BBHIMOTHEHUS
MPEUTOKEHHON 3a/1a4u;

YMEHUS TPEACTABIATh MOJYICHHBIC PE3YJIbTATHl MTO3HABATECIIBHON JCATEIHHOCTH
B YCTHBIX M MUCHBMEHHBIX TEKCTaX; JejaTh MPE3CHTAIUI0 PE3yJIbTATOB BBITOTHCHUS
XUMUUYECKOTO HKCrepuMeHTa (71abopaTOpHOTO OIMbITa, Ja0OpaTOpHOM padOTHI IO
HCCIICIOBAHUIO CBOMCTB BEILIECTB, Y4EOHOTO MPOEKTA);

YMEHUS Y4eOHOTO COTPYOHHUYECTBA CO CBEPCTHUKAMH B  COBMECTHOM
MO3HABATENILHON M HMCCIIEIOBATEIBCKON ACATENBHOCTUA MPHU PEIICHUN BO3HHUKAIOIIUX
npo0sieM Ha OCHOBE yu€Ta OOIIUX WHTEPECOB U COTJIACOBAHUS MO3UIINI (00CYKIeHUS,
OOMEH MHEHHSIMHU, «MO3TOBBIC IITYPMbD», KOOPAHHAIIMS COBMECTHBIX JCHCTBUH,
ompesereHre KPUTEPUEB 10 OIICHKE KaueCTBA BBHITOJHEHHON pabOThI U IpyTHe).

PeryisiTuBHBIC YHMBEpPCAJbHbIC Y4eOHbIe JCHCTBHS:

YMEHHME CaMOCTOSTENBHO OIPENEIATh LEJIH JEATEIBHOCTH, IUIAHUPOBATD,
OCYUIECTBJISATh, KOHTPOJHUPOBATH M TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesTEeIbHOCTh, BhIOMpaTh Haubosiee 3(P(GEKTHUBHBIE CHOCOOBI pPEIICHUS YYEOHBIX U
[I03HABATEIBHBIX  3a/1a4, CaMOCTOATEIIbHO COCTaBJISATh WA  KOPPEKTUPOBATH
IIPEJIOKEHHBIM aJITOPUTM JCUCTBUN NPU BBINOJHEHUN 3aJaHUN C YYETOM IOITYyUCHUS
HOBBIX 3HAaHUM 00 HU3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUAX, OLICHUBATh
COOTBETCTBUE IOJIYYCHHOI'O pe3yibTaTa 3asBJIICHHOW LIEJIM, YMEHHUE HUCIOJIb30BaTh U
AHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUU 3a1aHUM.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pEe3yJIbTATOB MO OCBOCHHUIO OOS3aTEIBHOTO COACPIKAHUSA,



YCTaHOBJICHHOTO JTaHHOU (penepanbHOi pabouel MporpaMMOi, BEIICISIOT: OCBOCHHBIC
00y4aronIMMUCs Hay4YHbIC 3HAHUS, yMEHHS U CIIOCOOBI IEUCTBUH, cieliupuyYecKue s
npeIMETHON 00JacTH «XUMHUS», BUIbI AESTEIBHOCTH MO MOJTYYEHUIO HOBOTO 3HAHUA,
€ro MHTEpIpeTaluu, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U
HOBBIX CUTYaIUsX.

K koHiy oOyueHus B 8 KJjacce mpelMeTHbIE pe3yJbTaThl Ha 0Aa30BOM YpOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUYaOIIUXCSl YMEHUI:
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHSTHI: aTOM, MOJIEKYJIA, XUMUYECKUI
AJIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECh (OIHOpPOJAHAsS U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas M MOJEKYJSIpHAs Macca,
KOJINYECTBO BENIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBass MJOJISI XHUMHUYECKOTO
AJIeMEHTa B COEAMHEHUHM, MOJIIPHBIM OOBEM, OKCHJ, KHUCIOTAa, OCHOBAaHUE, COJIb,
AIEKTPOOTPULIATEIBLHOCTD, CTEIEHb OKHUCIICHUS, XUMHYECKas peakiusi,
KJaccuuKanus peakiuil: peakiuu COCAUHEHHS, PEAKIUU Pa3JIOKECHUs, PEaKIuu
3aMEIIEHUs], Peakui 0OMEeHa, 9K30- U SHJOTEPMUUECKHE PEAKINH, TEIIOBON 3P PEeKT
peakiiu, AIpo aToma, dJIEKTPOHHBIN CIIOM aToMa, aTOMHAasi OpOUTallb, PaIuyC aToMa,
XUMHYECKasl CBSI3b, MOJISIPHAs U HETOJIIPHASI KOBAJICHTHAS CBSI3b, MOHHAS CBS3b, MOH,
KaTUOH, aHWOH, PAacTBOP, MaccoBasi JIOJisl BellecTBa (MPOIICHTHAsI KOHIEHTpAIus) B
pacTBope;
WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX TMOHSATUM U TMPUMEHSTH 3TH
TIOHATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;
UCIIOJIb30BaTh XHMHMUYECKYI) CHMBOJIUKY JUIsI COCTaBJ€HUS (OpMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
OMpENENsATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OWHApPHBIX COEAUHEHUSX, CTEIEHb
OKHUCJIEHUSI 3JIEMEHTOB B OWHApHBIX COEIMHEHHUSX, MPUHAJIEKHOCTh BELIECTB K
omnpenenéHHOMY KJIacCy COCIMHEHHM 1o QopMyiiaMm, BUJ XUMHYECKOW CBS3U
(KoBaJICHTHAsl U MOHHAsA) B HEOPraHUYECKUX COCANHEHUSX;
packpbiBath cMmbich [lepuonndeckoro 3akona [[. M. MeHueneeBa: n1eMOHCTPUPOBATH
NOHUMAHHUE TEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT HX
nosiokeHuss B Ilepuoguyecko cucTEME, 3aKOHOB COXPAHEHUS MACChl BELIECTB,
MIOCTOSTHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUs, 3aKOHA ABOTaapo;
OMKCHIBATh U XapakTepu3oBaTh TabMuuHyro Qopmy Ilepuogudeckoit cucTembl
XUMHUYECKUX 3JIEMEHTOB: Pa3ivyaTh MOHATUS «rJaBHasg noArpynmna (A-rpymnmna)» u
«noboyHas mnoxarpynna (b-rpymnma)», mansie W OOJbIIHE MMEPUOJBI, COOTHOCHUTH
0003HaueHus1, KOTopble uMeroTest B Tabnune «llepuonuueckas cucteMa XUMHUYECKHUX
aneMeHToB J[. . MenzaeneeBa» ¢ 4HUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB
XUMHUYECKUX BJEMEHTOB (COCTaB M 3apsia sapa, oOlee YUCIO 3JIEKTPOHOB U
pacnpesiesieHue uX 1Mo JIEKTPOHHBIM CIIOSIM);
KJIacCU(PUITMPOBATh XUMUYECKUE DJIEMEHTHI, HCOPTAHNUECKHUE BEIIECTBA, XUMUUYECKUE
peakiuu (MO YKMCIy M COCTAaBY YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
sdexry);
XapaKkTepu30BaTh (OMHUCHIBATh) OOIIKME XMMHYECKHE CBOMCTBA BEIIECTB PA3NUYHBIX
KJIACCOB, MOJITBEpKJas  OMNUCAHUE NpPUMEpaMU  MOJEKYISIPHBIX  YpaBHEHHI
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIUIA;



MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT WX KAaYE€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKaHUS XUMUUECKUX MPEBPALICHUN B PA3JIMUYHBIX YCIOBUSX;
BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO
JI0JIF0 XUMHYECKOTO 3JIEMEHTA M0 OpMYJie COETMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW pPEaKIUU;

IPUMEHSTh OCHOBHBIE ONEPAIIMU MBICIUTEIBHON AEATEIbHOCTA — AHAIN3 U CUHTE3,
cpaBHEHHUE, 00001eHre, CUCTEMATU3AIINIO, KIACCU(PUKAIINIO, BBISIBICHHE NMPUIYUHHO--
CJIEJCTBEHHBIX CBA3€W — i1 M3yYEHUs CBOMCTB BEIIECTB WU XUMHUYECKHUX PEAKIUU,
€CTECTBEHHO-HAYyYHBIE  METONbI  TO3HAHWA —  HAOJIOJEHWEe,  H3MEpPCHHUE,
MOJICTTUPOBAHUE, FKCIEPUMEHT (peaibHBIN U MBICIICHHBIN);

ClIelOBaTh MpaBUjaM TOJIb30BAaHHUS XUMHUYECKOM TMOCYJ0il u J1abopaTOpHBIM
o00Opy/noBaHUEM, a TaKXe MpaBuiaM OOpalleHUs C BEHIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSIMU TI0 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHUIO
U CcOOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C ONPEAECIEHHON MaCCOBOU J0JIEN PAaCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U MPOBOJIUTH XUMHUYECKHUE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOUYEN U
KHUCIIOT C MOMOIIBbIO0 UHANKATOPOB (JTakMyC, peHoI(PTaIenH, METUIOPaHXK U JIpyTue).

K koHiy oOyueHus B 9 KJjacce mpeIMETHbIE pe3yjbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUH:
pacKpbIBaTh CMBIC OCHOBHBIX XHMHMUYECKUX TMOHATHN: XUMUUYECKUU DJIEMEHT, aToM,
MOJIEKYyJla, HWOH, KaTHOH, aHUOH, IMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BaJICHTHOCTb, JJIEKTPOOTPHUIIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKAsT PEeaKius,
XUMHYECKasi CBs3b, TEIUIOBOM 3(PEKT peakiuu, MOjib, MOJSIPHBIN 00BEM, pacTBOD,
AJIEKTPOIUTHI, HEAJIEKTPOJIUTHI, AIEKTPOJIUTHIYECKAS] AUCCOIUAIUSI, PEAKIIUU UOHHOTO
oOMeHa, KaTaliu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMbIC
peaKkuu, OKUCIUTEIIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUU, OKUCIIUTEIb, BOCCTAHOBUTEID,
OKHCJICHUE W BOCCTAHOBJIICHWE, aJUIOTpOINus, aM(OTEPHOCTh, XUMHUYECKasl CBA3b
(KoBaJieHTHAsi, WOHHAs, METAUTMYECKas), KpUCTAJUIMYecKash pemeTka, KOppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKON pEAKIUU, TMPEIETbHO JOMyCTUMAas
koHueHtpanusa [I/IK BemecTsa;
WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHSATUM W MPUMEHSTH 3TH
MOHSTHUSI TIPU OTIMCAHUU BEILIECTB U UX MPEBPAIICHUN;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY Il COCTaBlieHUs (GopMys BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;
ONpEeNENATh BaJEHTHOCTh M CTENEHb OKHCJICHUS XUMHUYECKUX DJJIEMEHTOB B
COCMHEHHUSX PaA3JIMYHOTO COCTaBa, NMPUHAJICKHOCTh BEHIECTB K OMPEACIEHHOMY
KJIacCy COeIUMHEHUM mo (opmMmysaM, BUJ XUMHUYECKON CBSI3U (KOBaJICHTHAs, MOHHAas,
METAJJINYECKasi) B HEOPraHMYECKHX COCIMHEHUSX, 3aps]l MOHA [0 XUMHUYECKOU
dbopmyre, XapakTep Cpellbl B BOAHBIX PACTBOPAX HEOPTaHMYECKUX COCIUHECHUMA, THI
KPUCTAJUIMYECKOUN PElIETKN KOHKPETHOTO BEILIECTBA;
packpeiBath cMbici [lepuoanyeckoro 3akona Jl. 1. MenaeneeBa u JEMOHCTPUPOBATH
€ro MOHMMAaHWe: OMUCHIBATh M XapaKTepru30BaTh TabauuHyt0 Gopmy Ilepuomnueckoit
CUCTEMbl XMMHMUYECKUX OHJIEMEHTOB: pa3iMyaTh MOHATUSA «IJIaBHas noarpynna (A-



rpynna)» u «mnobounas mnoarpynmna (b-rpymnma)», Manbsle ¥ OONbLIME TMEPHOIBI,
COOTHOCUTh 00O3HAYEHHUS, KOTOpPblE HMEIOTCS B MEPUOJUYECKON Tabiuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHUYECKHX 3JIE€MEHTOB (COCTaB U
3apAn sjipa, o0lee YUCiao 3JIEKTPOHOB U PacpeIe]ICHUE UX IO DJIEKTPOHHBIM CIIOSM),
OOBACHATH OOIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB DJJIEMEHTOB U HUX
COCIMHEHUI B TMpejenax MajblX MEePUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOECHUS
UX aTOMOB;

KJIaCCU(PUIIUPOBATH XUMUYECKUE JIEMEHTHI, HEOPTaHMUECKHE BEIIECTBA, XUMUYECKUE
peakuuu (MO YHUCIYy M COCTaBY YYACTBYIOIIMX B PEAKLMH BELIECTB, IO TEIJIOBOMY
s¢deKTy, Mo U3MEHEHHUIO CTETIEHEeH OKUCIICHUS XUMHUUECKHUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMHCHIBATh) 00mME M crenupuIecKue XUMHUYECKHE CBOMNCTBa
MPOCTHIX M CJIOXHBIX BEIIECTB, MOJITBEPAKAAsl OMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHHUI COOTBETCTBYIOLIMX XUMUYECKUX PEAKLIUN;

COCTABJISITh YPABHEHUS JIEKTPOJIUTHYECKON TUCCOLUMALUN KUCIIOT, IEJI0YEH U COJIEH,
HOJIHBIE M COKpAILlEHHBIE YPAaBHEHUS peaklUii HOHHOTO OOMEHa, YpaBHEHUs peakiui,
NOATBEPKAAOIIMX CYIIECTBOBAHUE TE€HETUYECKOW CBA3M MEXKIY BEUIECTBAMU
Pa3IMYHBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIMTEIBHO-BOCCTAHOBUTENBHBIX DPEAKLIUN IOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PEeaKIHil;

IIPOTrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOKHOCTH
MPOTEKaHUSI XUMUYECKUX MPEBPALICHUI B PA3JIMYHbBIX YCIOBUSIX;

BBIYHUCIIITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JI0JIF0 XMMHYECKOTO 3JIEMEHTA MO (POpMYJI€ COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;

coON0aTh MpaBuia MOJB30BAHUS XMMHUYECKOM TOCYIO0M H  JabOpaTOPHBIM
o0opyI0oBaHMEM, a TaKKe MpaBWiIa OOpAIllEHHUs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSAMU T10 BBIIIOJIHEHUIO JJAOOPATOPHBIX XMMHUECKHUX ONBITOB IO MOJIYYEHUIO
U cOOMpaHuIo ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

IPOBOJUTH PEAKLINH, MMOATBEPKIAIOIINE KAYECTBEHHBIN COCTAB PAa3JIMYHBIX BEIIECTB!
pacno3HaBaTh OMBITHBIM MYTEM XJIOPHUA-, OpomMua-, MOIUI-, KapOoHaT-, docdar-,
CWIHKAT-, Cyib(aT-, THAPOKCUA-WOHBI, KATHOHbl AMMOHHUS U MOHBI HM3yYEHHBIX
METaJIOB, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUUYECKUX BEIIECTB;
IIPUMEHSATH OCHOBHBIE ONEPALIMM MBICIUTENBHOW NEATEIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHUE, 0000IIeHNEe, CHCTEeMaTH3alMI0, BbISIBICHUE MPUYMHHO-CIEACTBEHHBIX
CBsI3€M — JUI M3YyYEHUs] CBOWCTB BELIECTB U XMMHUYECKUX DPEAKLUN, €CTECTBEHHO-
Hay4yHblE METOJbl TMO3HAaHMUS — HaOJMIOJeHHe, U3MEpPEHUue, MOJIECIUPOBAHUE,
AKCIIEPUMEHT (peaJIbHbIN U MBICIICHHBIH ).

TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne /1 ||HammenoBanme pasaciioB U TEM KomnnyecTBo yacoB




IPOTPaMMBI Bcero |[Kontpo |[IpakTd |[DneKTpOHHBIE
JbHBIE |ecKue (rmucpoBbIe)
paboThI |[paboThl |0Opa3oBaTelb
HBIC PeCypChI
Paznea 1. IlepBoHayaibHble XMMUYECKHE MIOHATHS
1.1 XuMuss —  BaXHas  00JacTh|D 2
€CTECTBO3HAHUA U TPAKTUICCKOU
JCSATCIIEHOCTH YEJIOBEKa
1.2 BemecTBa u xumuueckue peakiuu (|15 1 C6opHuk
MIPOBEPOYHBIX
u
KOHTPOJIbHBIX
paboT. 8 Kiacc.
aBT.
["abpuensn
O.C., JIpicoBa
Ir.
«ITpocsemienun
e» 2022
Htoro mo pazaeny 20
Pa3zgen 2. BaxxHeiimue npeacTaBuTe/id HEOPraHUYECKNX BelIECTB
2.1 Bosnyx. Kucnopoa. Ilonsarue 066
OKCHAaX
2.2 Bomnopon.llonsatue o xuciorax wu|8 1
COJISIX
2.3 Bona. PactBopsl. Ilonsatue 0065 1 1 COopHuk
OCHOBaHMSIX MTPOBEPOYHBIX
u
KOHTPOJIbHBIX
paboT. 8 Kiacc.
aBT.
["abpuensu
O.C., JlpicoBa
Ir.
«IIpocBemienu
e» 2022
2.4 OcHOBHBbIE Kiaccol||11 1 1 COopHuk
HEOPTaHUYECKUX COCTMHECHUN MTPOBEPOYHBIX
u
KOHTPOJIbHBIX
paboT. 8 Kkiacc.
aBT.




Ne n/m  ||HaumeHoBaHMe pa3ienoB U TeM
[IPOTPaMMBbI

KomuyecTBO Yacos

Bcero

Kontpo
JIbHBIC
paboTHI

[TpakTu
€CKHUe
paboTHI

DIIEKTPOHHBIE
(rmucpoBbIe)

oOpasoBaTeib
HBIC PECypChI

["abpuensH
O.C., JlpicoBa
I'T.
«IIpocsemieHu
e» 2022

Hroro o paszueny

30

3

Pazgen 3. Ilepmonmueckmii 3axkoH u Ilepmoamyveckasi cucreMa XUMHYECKHX

yiemenToB JI. WM. MenpgeneeBa. CrtpoeHue aToMoB. XHMHUYECKAs CBA3b.
OKHCIUTETLHO-BOCCTAHOBUTEIbHbIE PeaKIuu
3.1 [lepuoauueckuii 3aKOH ul[/
[lepuonuueckas cucrema
XAMHA4YecKuX anemeHtoB J[. H.
MenneneeBa. CtpoeHue aroma
3.2 XumMHuueckas CBSI3b.|8 1 COopHuk
OxucIuTeIHHO- MIPOBEPOYHBIX
BOCCTAaHOBUTEJIbHBIC PEAKIIUU u
KOHTPOJIbHBIX
pabor. 8 Kiacc.
aBT.
["abpuensu
O.C., JIpicoBa
Ir.
«ITpocsemienun
e» 2022
Htoro no pazneny 15
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB TI10|68 4 3)
[TPOTPAMME

9 KUIIACC

Nen/m |HaumenoBanue pasnenoB u Tem|KonmdecTBo 4acoB




IPOrpaMMmbl Bcero |Kontpou |[IpakTuy | 91€KTPOHHBI
bHBIC ecKue e
paboThl |paboThl | (IHQpPOBBIC)
oOpazoBaren
bHBIE
pecypcbl
Paszgeu 1. BemecTBo U XMMH4YECKHE peaKuuu
1.1 [ToBTrOopenue u  yrayOJieHue|S 1
3HAHUM  OCHOBHBIX  pa3JejoB
Kypca 8 Kiacca
1.2 OcHoOBHBIE 3aKOHOMEpHOCTH |4
XUMUYECKUX PEeaKIuit
1.3 DIIEKTPOIUTHYECKAS 8 1 1 COopHuk
JUCCOLIMALIHS. XUMUYECKHE MIPOBEPOYHBI
peaKkuu B pacTBOpax X u
KOHTPOJIbHBI
X pabor. 9
KJIacc.  aBT.
["abpuensu
0.C,
JIicoa I'.I.
«ITpocsenien
ue» 2026
Hroro no pazneny 17
Pa3pen 2. HemeTa/sIbl M X CO€THHEHUS
2.1 O6mras xapakTepucTtukal4 1
XUMUYECKUX 73yemMeHTOB VIIA-
rpynnsl. ['asorenst
2.2 OO6mmas XapaKTePUCTUKA| 6
XUMHUYECKUX 23JIeMEHTOB VIA-
rpynnel. Cepa 1 €€ COeTMHEHMS
2.3 O6mas XapaKTepUCTUKA|[/ 1
XUMHUYECKUX JJIEMEHTOB VA-
rpynnel. A3or, ¢gochop u ux
COEIMHEHHUS
2.4 Ob6mas XapaKTepUcTUKa| 38 1 2 COopuuk
XUMHAYECKUX 23yeMeHTOB [VA- IIPOBEPOYHBIX
rpynnsl. Yriaepoa U KpeMHUH U 51
UX COCMHEHUS KOHTPOJIbHBIX
pabot. 9 kmacc.
aBT.
["abpuensu




Nen/m  |HaumenoBanue pazaenoB u teM||KomuuecTBo yacoB
1IPOTPaMMBbI Bceero |[Kontpo: ([[Ipaktud | D1€KTpOHHBI
bHBIC ecKue e
paboThl ([paboThl | (1tMdpoBHIC)
oOpazoBaren
bHBIE
pecypcbl
O.C., JIpicoBa
IT.
«IIpoceemienu
e» 2026
Wroro no pasneny 25
Pa3gen 3. MeTa/sibl M X CO€THHEHUS
3.1 OO1mue cBoOiCTBa METAILIIOB 4
3.2 Baxneiimme wmetamiel u  ux|16 1 2 COopHuK
COCTMHCHHUS TIPOBEPOYHBIX
U
KOHTPOJIbHBIX
padoT. 9
KJlacc.  aBT.
["abpuensn
O.C., JIvicoBa
IT.
«IIpocBenien
ue» 2026
Hroro no pazaeny 20
Paznen 4. XuMus 4 OKpy:Ka0IIaf cpeaa
4.1 BemectBa u wmatepuansl  B|3
KU3HH YEJI0OBEKa
Htoro no pazaeny 3
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10|68 4 7
[TPOTPAMME
TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC
Ne||HanmMeHnoBaHuE pa3ienioB U TEM KomnuecTBo yacoB




11/ IpOTrpaMMBbl Bcero || Koutponsh ||ITpakTt |OGpa3oBaTeinn
I bI€ pabOTHI || MUECK |[HBIE PECYPCHI
ne
pabot
Bl

Paznean 1. IlepBoHayaiibHbIe XMMUYECKHE TIOHATHS

1. |[XuMusa — BakHas 00J1acThb 5 2

1 |lecTrecTBO3HAHMSA U

PaKTHYECKOMN JAeATEeIbHOCTH

| |genoBeka

1. |[BemecTBa 1 XuMHu4ueckue 15 1 C6opHuk

2 |peakmuu MIPOBEPOYHBIX
U
KOHTPOJIBHBIX
paboT. 8 Kiacc.
aBT.
["abpuensn
O.C., JIpicoBa
I'rT.
«IIpocBemienue
» 2022

Hroro no pazmemny 20

Pa3znen 2. BaxkHeiimue npeacTaBuTeIn

HEOPraHW4YeCKUX BellecTB

2. |Boznyx. Kucnopon. [lonsitue 6

1 |06 okcumax

2. |Bomopon.IlonsTue o kuciaorax 6 1

2 |jm comsax

2. |[Bona. PactBopsl. [lonsatue 06 8 1 1 |COopuux

3 |ocHOBaHMIX MIPOBEPOYHBIX U
KOHTPOJIBHBIX
paboT. 8 Kiacc.
aBT. ['abpuensH
O.C., JIricoBa
I'I.
«IIpocBemieHue»

| 2022

2. ||OcHOBHBIE KJTacChI 3) 1 1 |Coopuux

4 ||[HEOpraHWYECKUX COCTUHCHUI IIPOBEPOYHBIX U
KOHTPOJIBHBIX

paboT. 8 Kiacc.
aBT. ["abpuensa




Ne|HanmeHnoBanue pas3nesnoB u Tem KosnuecTBo yacos ‘
n/ MPOrPaMMBI
" Bcero || Koutpounsa ||ITpakT ||OOGpa3oBaTens
bI€ pabOTHI || MYECK |[HBIE PECYPCHI
ue
paboT
| Bl
O.C., JIricoBa
Ir.
«IIpocBeneHue»
| 2022
Hroro no pazmemny 30 |11

Paszpnes 3. Ilepunoanuyeckuii 3axoH u [lepruoanyeckasi cucreMa XUMHYECKUX
3jieMeHTOB /I. 1. MenpaesieeBa. Ctpoenre aToMOB. XUMHUYECKAs CBA3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHbIEC PeaKIIUN

3. |[leproanueckuii 3aKOH 7
1 |Ilepuoguueckas cucrema
XUMHYECKHX AaemeHToB 1. H.

| |Mengeneesa. CtpoeHue aToma

3. |[Xumudeckast CBSI3b. 7 1 COopHuK

2 ||OxucnuTensHO- IPOBEPOYHBIX U

BOCCTAaHOBUTENIBHBIE PEAKIIUN KOHTPOJIBHBIX

paboT. 8 kiacc.
aBT. ['aOpuensn
O.C., JIsicoBa
I.I.
«IIpocsemienue»

| 2022

Hroro no pazmemny 15 |8

PesepBHOe Bpems 3

OBILIEE KOJIMYECTBO YACOB 68 3)

I10 ITPOI'PAMME

4
9 KJIACC
Ne i/m HaumenoBanue KomnmuecTBo yacos
Pa3/Ic/ioB 1 TEM Bcero |KontponsH||[IpakT [QnexTponnsle (1npoBbIe)
IIPOTPaMMBI bIe PabOTHI|| HUECK |00pa30BaTEIbHBIC PECYPCHI
ue
pabor

bI

Paznen 1. BemecTBO M XMMHUYeCKHE PeaKIIuN




Ne n/m HaumenoBanue KommuecTBo yacos
pas3ncyioB v TCM Bcero |[Kontposbh|| [Ipakt|DnekrponHbie (IudpoBbIc)
IIPOTPaMMBI bIe PabOTHI|| HUECK |0Opa30BaTEIbLHBIE PECYPCHI
ue
pabot
BI
1.1 |IloBTOpeHue u yriayoieHue 5 1
3HaHWU OCHOBHBIX Pa3JieJioB
Kypca 8 Kiacca
1.2 |OcHOBHbIE 3aKOHOMEPHOCTH 4
XUMHUYECKUX PeaKIuit
1.3  |Dnekrponutrueckas 8 1 1 COopHuk
quccoruanus. XuMHUYeCKUe MIPOBEPOYHBIX
peaKkiiy B pacTBOpax 17§
KOHTPOJIbHBIX
pabort. 9
KJIacC. aBT.
["abpuensH
O.C., JIpicoBa
I.r.
«ITpocsemienun
e» 2026
Uroro no pazneny 17
Pazgen 2. HemeTausibl U X COeIMHEHUS
2.1  ||OGmas xapaktepuctukal| 4 1
XUMUYECKUX IJIEMEHTOB
VIIA-rpynmnsi.
["anorensl
2.2 ||OGmas xapakTepuctukal| 6
XUMUYECKUX IJIEMEHTOB
VIA-rpynnel. Cepa u eé
COCIMHCHHUSI
2.3  ||OOmas xapakTepuctukal| 7 1
XUMUYECKUX IJIEMEHTOB
VA-rpynmsl. A30T,
dbocdop u ux
COCIMHCHHUSI
2.4  ||OOmas xapakTepuctukal| 8 1 2 |CoopHUK MPOBEPOUYHBIX U

XUMHUYECKUX JJIEMEHTOB
IVA-rpynnsl. Yriepon
Y KPEMHUU U UX
COEJIMHEHHUS

KOHTPOJIbHBIX padoT. 9
KJIacc. aBT. ['aOpuensH
O.C., JIpicoBa I'.T".

«IIpocsemenue» 2026




Ne n/m HaumenoBanue KommuecTBo yacos
pasicjaoB u TEM Bcero |[Kontposbh|| [Ipakt|DnekrponHbie (IudpoBbIc)
1IPOTPaMMBbI bI€ paOOTHI || HMUECK ||00pa30BaTEIbHBIE PECYPCHI
ue
pabot
BI
Wroro o pazneny 25

Pasznen 3. MeTra/llIbl M HX COETMHEHUS

3.1 OO6mme 4
CBOWCTBA
METAJLIO
B
3.2 Baxneit 16 1 2 ||COopHUK ITPOBEPOUYHBIX U
e KOHTPOJBHBIX paboT. 9 Kj1acc. aBT.
METAJLIbI ["abpuensn O.C., JIpicoBa I'.I".
U UX «ITpocsemenue» 2026
COeIMHE
HUS
Wroro mo pasaemny 20
Paznen 4. Xumus 4 OKpy:kaIuas cpeaa
4.1 BemecTBa u 3
MaTepuabl
B KU3HH
YyeJIoBeKa
Wroro no pazneny 3
Pe3epBHOE Bpems 3
OBIIIEE 68 4 7
KOJIMYECTBO
YACOB I10
[TPOT'PAMME
IHoypo4Hoe niianupoBanue 8 Kiace
No Tema ypoka KosmmuecTBo yacos Jata || OGpa3oBarenbH
i/ Bcero |[Kontpo|IIpaktu| A3Y1€ | BIC PECYPChI
JbHBIC || yeckue | HWA
paboTHI | paboTHI
1 [IpeameT xumuu. Posts xumun 1
B JKM3HM 4YeJoBeKa. Tena u
BEIlIECTBA
2 [TousTHe 0 MeTO1aX MO3HAHUSA 1
B XUMUU




/T

Tema ypoka

KonnuecTBO Yacos

Bcero |[Kontpo
JIbHBIC
paboTHI

[IpakTu
YecKue
paboThI

JlaTta

u3yde
HUS

OO0pazoBaTenbH
BIC PECYPCHI

[Ipaktuueckas pabora Ne 1
«IIpaBuia paboThI B
nabopaTopun U IPUEMBI
oOpaiiieHus ¢ J1abopaTOPHBIM
000pyI0BaHUEM

YucThle BEIIECTBA U CMECH.
CriocoObI pa3zesieHus: cMecei

[Ipaktuueckas pabora Ne 2
«Paznenenue cmeceit (Ha
IIPUMEPE OUKMCTKU TOBAPEHHOMN
COJIN)»

ATOMBI U MOJICKYJIbI

XUMHUYECKUE DIIEMEHTHI. SHAKHA
(CUMBOJIBI) XUMHYECKUX
JJIEMEHTOB

[IpocTeie U CloXKHBIE
BEIIECTBA

ATOMHO-MOJEKYJIAPHOE
y4YEHUE

10

3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTB. XUMUYECKas
dbopmyna. BareHTHOCTH
aTOMOB XHMHUYECKHUX
3JIEMEHTOB

11

OTtHoOCHUTENbHASA aTOMHASA
macca. OTHOCUTEIbHAS
MOJICKYJIIpHas Macca

12

MaccoBast 1071 XUMHYECKOTO
JJIEMEHTA B COEIMHEHUN

13

KonnuecTBo BemiecTBa. MoJIb.
MousipHast Mmacca

14

dusznyeckre U XUMHYECKUE
IBJICHUS. X UMHUYECKAA
peakius

15

[Ipu3Haku u yciaoBus
MPOTEKaHUSI XUMHUYECKUX




/T

Tema ypoka

KonnuecTBO Yacos

Bcero

Kontpo
JIbHBIC
paboTHI

ITpakTn
YecKue
paboThI

JlaTta

u3yde
HUS

OO0pazoBaTenbH
BIC PECYPCHI

peakiun

16

3aKOH COXpaHEHUSI MacChl
BEIIECTB. XUMUYECCKHUE
ypaBHEHUS

17

Brraucienus KoJIM4uecTna,
MAacChl BEILIECTBA 1O
YPABHEHHSIM XUMHUYECKUX
peakiun

18

Knaccuduxanust XumMu4eckux
peakiuii (coequHEHuUsI,
Pa3oKEeHMS, 3aMELICHUS,
oOMeHa)

19

M. B. JIoMOHOCOB — y4€EHBII-
sHIMKIoneauct. O0o0IeHne
M CUCTeMaTH3allus 3HaHUI

20

KontposnbHas padora Nel o
TeMme «BemecrtBa u
XUMHYECKHUE PEAKITUI

Xumus. 8 Kiacc.
KonTponrsHbie
U3MEpPUTEIbHBIE
MaTtepuanbl -
Kopomenko
A.C., SmykoBa
A.B

21

Bo3nyx — cmecsh razos.
CocraB Bo3nyxa. Kucnoponx —
3JIEMEHT Y MPOCTOE BEIIECTRBO.
O30H

22

du3nvecKrue 1 XUMHUECKHE
CBOMCTBa KHCIIOpOJa (peakiuu
OKHUCIICHHUS], TOPEHUE).
[Tonsitne 06 oxcumax

23

CniocoObl oJTy4eHust
KHCJIOPOJIa B JIAOOpATOPUH U
MPOMBIIIJICHHOCTH.
[Ipumenenue kucmopoaa

24

TeruoBoit a3 ekt
XUMHUYECKOH peakliny,
HOHATHE O TEPMOXUMHUYECKOM
YpaBHEHUH, 3K30- U




/T

Tema ypoka

KonnuecTBO Yacos

Bceero |Kontpo|Ilpaktu
JIbHBIE || UECKHUE
paboThI || paboThI

JlaTta

u3yde
HUS

OO0pazoBaTenbH
BIC PECYPCHI

OHIOTCPMUYCCKUX PCAKITUAX

25

Tomnuso (HedTh, yroab u
MeTaH). 3arpsi3HEHUE BO3/1yXa,
CTIOCOOBI €r0 MPEeIOTBPAIICHUS

26

[TpakTiaeckas pabota Ne 3 o
Teme «llomyuenue n
coOHpaHue KUCI0poaa,
U3yYEHUE €r0 CBOMCTBY»

27

Bopopon — snemeHT u
MPOCTOE BEUIECTBO.
Haxoxnenue B npupone

28

dusnueckre 1 XUMHUUECKHE
CBOWCTBA BOAOPO/IA.
[Ipumenenue Bomopoaa

29

IloHsATHE O KHUCIIOTAX U COJIAX

30

CriocoObl IOJTy4eHUS
BOJIOpOJIa B TabopaTopuu

31

[Ipaktuueckas padora Ne 4 o
teme «llomyduenue n
coOupanue BoJ0poa,
V3YYEHHUE €r0 CBOMCTBY»

32

MounsipHbIi 00BEM Ta30B.
3akoH ABOrajzpo

33

Brrancienust 00bEMa,
KOJMYCCTBA BEIICCTBA rasa 1o
€0 U3BECTHOMY KOJIHYECTBY
BELIECTBA WJIH 00BEMY

34

Brraucinenust 00MOB ra3oB
10 YPAaBHEHUIO PEAKIIUU HA
OCHOBE 3aKOHAa 00BEMHBIX
OTHOIIIEHUH I'a30B

35

dusnueckre U XUMHIECKHE
CBOMCTBA BOJIbI

36

CocraB ocHoBanuii. [lousitue
00 UHIMKATOpax




/T

Tema ypoka

KonnuecTBO Yacos

Bcero | Kontpo|Ilpaktu
JIbHBIE || UECKHUE
paboThI || paboThI

JlaTta

u3yde
HUS

OO0pazoBaTenbH
BIC PECYPCHI

37

Bopa xak pacTBopuTEIb.
Hacpnuennbsie n
HEHACBIIICHHBIC PACTBOPHI.
MaccoBas 1074 BEIIeCTBa B
pacTBOpe

38

[Ipaktuueckas padora Ne 5 o
teme «lIpuroroBienue
PACTBOPOB C ONPEACIEHHON
MacCOBOU JI0JIEU
PAacCTBOPEHHOTO BELIECTBAY

39

Kontponbnas padota Ne2 o
teme «Kucnopoa. Bonopos.
Bona»

Xumus. 8 Kiacc.
KonTponbsHbie
MU3MEPUTEIIbHBIE
MaTepualbl -
Kopomenko
A.C., SmykoBa
A.B

40

Oxcupl: COCTaB,
KJaccuukanus,
HOMEHKJIATypa

41

[TonmyyeHne U XMMHUYECKHE
CBOMCTBA KHUCJIOTHBIX,
OCHOBHBIX M aM(OTEPHBIX
OKCHJOB

42

OcHOBaHUS: COCTaB,
KJ1accupuKaImsi,
HOMCHKJIaTypa

43

ITonydeHne u XUMHUYECKHE
CBOMCTBA OCHOBAaHUM

44

KucnoTtsl: cocTas,
KJIacCU(HUKaIIHS,
HOMEHKJIaTypa

45

ITonydeHne u XUMHUYECKHE
CBONMCTBA KHUCJIOT

46

Conu (cpennue):
HOMEHKJIaTypa, CIIOCOObI
MOJIYYeHUS, XUMUYECKHE
CBOMCTBA




/T

Tema ypoka

KonnuecTBO Yacos

Bceero |Kontpo|Ilpaktu
JIbHBIE || UECKHUE
paboThI || paboThI

JlaTta

u3yde
HUS

OO0pazoBaTenbH
BIC PECYPCHI

47

[Ipaktuueckas padora Ne 6.
Pemienne sxcriepuMeHTaIbHbIX
3aaa4 1o reMe « OCHOBHBIE
KJIACChl HEOPTAHUYECKUX
COEIMHEHU»

1 1

48

['eneTnyeckas CBSI3b MEXKIY
KJIACCAaMU HEOPTaHUYECKUX
COEeIMHEHUN

49

O0o001IeHue u
cUCTEMATU3AIUA 3HAHUIN

50

KontposnbHas padora Ne3 o
TeMe "OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCTMHEHUM"

Xumus. 8 Kiacc.
KonTtponbsHbie
U3MEpPUTEIbHBIC
MaTepHuabl -
Kopomenko
A.C., SmykoBa
A.B

o1

[IepBble NTONBITKH
KJ1acCU(UKAIIA XUMUUCCKUX
anieMeHTOB. [loHsaTHE O
rpyIImax CXOAHbIX AJIEMEHTOB

52

[leprnoanueckuii 3aK0H U
[lepnoanueckas cucrema
XUMHYECKHUX raemeHToB 1. H.
MenneneeBa

53

[Tepuoasl, rpymisl,
MOJArPYIIbI

54

Ctpoenue aromoB. CocTaB
aTOMHBIX sep. M3oTomnsl

55

CrpoeHune 2IeKTpOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB
[lepunoanueckon cucremsl /1.
N. Menneneesa

56

XapakTepuCTUKa XUMHYECKOTO
AJIEMEHTA TI0 €T0 MOJI0KECHHUIO
B [lepronnueckou cucreme /.
H. Menneneena




Ne Tema ypoka KosnuecTBo yacos Hara || ObpazoBarenbH
JIbHBIE || yeckue | HHUA
paboThI || paboThI
57 |3nauenue [lepuoauyeckoro 1
3aKOHa JIJIsl Pa3BUTHUS HAYKH U
npaktuku. J{. 1. Menneneen
— YYEHBIN, IIEIaror u
rpakIaHUH
58 | DAeKTpoOTPHUIIATEIBHOCTD 1
aTOMOB XMMHUYECKUX
2JIEMEHTOB
59 |(MonHas XuMHU4eCcKas CBA3b 1
60 |KoBanentHas mosspHas 1
XAMHAYECKAS CBSI3b
61 |KoBaneHtHast HemoJsipHas 1
XAMHAYECKAS CBSI3b
62 |CreneHb OKUCIIEHUS 1
63 |OKuCIHTENBHO- 1
BOCCTAHOBUTEIHHBIC PEAKIINH
64 |Oxucnurenu u 1
BOCCTAaHOBUTEIIHN
65 ||[KontpomnbHas padota Ne4 mo 1 1 Xumus. 8 Kiacc.
Teme «CTpOeHHE aToMa. KonTpoasHbie
XuUMHU€eCKast CBIA3bY» U3MEPUTEITLHBIC
MaTepHuabl -
Kopomenko
A.C., SlmykoBa
A.B
66 |Pe3epBHbI ypok. OO00IIEHNE 1
U CUCTEeMaTH3alys 3HaHUHN
67 ||Pe3epBHbIil ypok. O600IICHNE 1
MU CUCTeMaTHu3allus 3HaHUM
68 ||Pe3epBHbIil ypok. O600ICHNE 1
MU CUCTeMaTHu3alus 3HaHUM
OBILIEE KOJIMYECTBO YACOB 68 4 4
10 ITPOTPAMME

9 kiacce




/o

Tema ypoka

KomuyecTBO Yacos

Bcero

KonTpon
bHBIC
paboTHI

[IpakTnu
€CKHe
paboTHI

JlaTa

u3zyye
HUS

O6pazoBaren
bHBIC

pecypchl

[Tepuomuueckuii 3aK0H.
[Tepronnyeckas cuctema
XAMHAYECKHUX 31emeHToB 1. U.
Menneneena

3aKOHOMEPHOCTH B U3BMEHEHUU
CBOMCTB XMMHYECKUX
AJIIEMEHTOB MEPBBIX TPEX
MEPUOJIOB

Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHUYECKUX BEIIECCTB

Buner xummuueckoi cBsI3U U
TUIIBl KPUCTAIMYECKUAX
pEIIETOK

KonTtponbshas padora Nel o
teme «[loBTopenue u
yriyOJieHne 3HaHUH OCHOBHBIX
pa3zesoB Kypca 8 Kiaccay

17.09.
2026

Xumusi. 9
KJI1acc.
KoHTposibHBI
e
M3MEPUTEIbH
ble
MaTepuabl -
Kopomenko
A.C.,
Smykosa A.B

Knaccudukaims XuMudecKkux
pEaKLMM 110 pa3IMYHbIM
MpU3HAKaM

[TonsiTie 0 ckopocTH
XAMUYECKOU pEaKIIUu.
[ToHsiTHE O TOMOTEHHBIX U
rE€TEPOrE€HHBIX PEAKIUSIX

IToagaTHE O XUMHUYECKOM
paBHOBeCcUU. DAKTOPHI,
BIIMSIFOLIIME HA CKOPOCTh
XUMHWYECKON PEAKIINU U
MOJI0KEHHE XUMHUYIECKOTO
paBHOBECHUSA




/o

Tema ypoka

KomuyecTBO Yacos

Bcero

KonTpon
bHBIC
paboTHI

[IpakTnu
€CKHe
paboTHI

JlaTa

u3zyye
HUS

O6pazoBaren
bHBIC

pecypchl

OKHUCIIUTELHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIUH

10

Teopust AIIEKTPOIUTUYECKOU
nuccounanu. CUibHbIE U
ci1a0ble 2JIEKTPOIUTHI

11

HoHHBIE ypaBHEHHUS pEAKLIAN

12

XUMHUYECKUE CBOUCTBA KUCIOT

Y OCHOBAHMI B CBETE
MPEACTaBICHUN 00
AIEKTPOJIUTUIECKOMN
JIMCCOLUALINT

13

XUMHUUYECKHUE CBOWCTBA COJIEU
B CBETE MPEACTaBICHUIN 00
AIEKTPOJUTUYECKOMN
TTMCCOLUAIIIT

14

[TonsiTHE O TUAPOIU3E COJIEH

15

O0o01IeHne U
cucTeMaTu3anusd 3HaHUU

16

[Tpaktrueckast padora Ne 1.
«Pemenne
HKCIIEPUMEHTAJIbHBIX 33124

17

KonTtponbsHas padora Ne2 1o
TeMe «DJICKTPOJIUTUYECKAS
nuccoruanvs. XuMUYeCKue
peaKIuy B pacTBOpax»

Xumus. 9
KJ1acc.
KonTposbHbI
e
M3MEPUTETbH
ble
MaTepualbl -
Kopomenko
A.C.,
Amrykosa A.B

18

OO01mmast xapakTepuCcTHKa
rajoreHoB. XUMHAYECKUE
CBOICTBA Ha IPUMEPE XJIOpa

19

XnopoBoaopoa. CosstHast

KHCJIOTa, XUMHYCCKHUC




/o

Tema ypoka

KomuyecTBO Yacos

Bcero

KonTpon
bHBIC
paboTHI

[IpakTnu
€CKHe
paboTHI

JlaTa

u3zyye
HUS

O6pazoBaren
bHBIC

pecypchl

CBOMCTBa, MOJIy4YCHUE,
MIPUMCHECHHUE

20

[Ipaktuueckas padora Ne 2 o
teme «Ilonmydenue constHON
KHUCJIOTBI, U3YUYCHUE €€
CBOMCTB»

21

Brraucnenus mo ypaBHEHUSIM
XUMHUYECKUX PEaKIIUH, eCclin
OJINH M3 PEarcHTOB JaH B
N30BITKE

22

OO01ast xapakTepuCcTHKa
aneMeHTOB VIA-rpynmsl

23

AJIJIOTPOITHBIE MOIU(DUKAIINT
cepbl. Haxoxnenue cepel u eé
COEIMHEHUH B IPUPOJIE.
XUMHUYECKHUE CBOMCTBA CEPBI

24

CepoBoaopoa, CTpOEHHUE,
dbuznyecKre 1 XUMUYECKHE
CBOICTBA

25

Oxcuapl cepbl. CepHas
KHCIIOTa, PU3NYECKHE U
XUMHUECKHUE CBOMCTBA,
PUMEHEHUE

26

XUMHUUECKHUE PEAKIIUH,
JIekKaIe B OCHOBE
MPOMBIIIIEHHOTO cr1oco0a
MOJTyYEHHUS CEPHON KUCIIOTHI.
XUMHUYECKOE 3arpsI3HEHNE
OKPYXKaroUIEn Cpeibl
COEMHEHUSIMU CEPBI

27

Briuncinenue MmaccoBou J0OJIU
BBIXOJIa IPOAYKTA peaKiuu

28

OO6m1as xapaKTepucTUKa
aneMeHTOB VA-rpynnsl. A30T,
pacrnpocTpaHEeHHEe B IPUPOJIE,
dbu3nYecKre 1 XUMUYECKHE
CBOMCTBA




/o

Tema ypoka

KomuyecTBO Yacos

Bcero

KonTpon
bHBIC
paboTHI

[IpakTnu
€CKHe
paboTHI

JlaTa

u3zyye
HUS

O6pazoBaren
bHBIC

pecypchl

29

AMMMaK, ero GpusnvecKkue u
XUMHUYECKHE CBOMCTBA,
MOJIyYeHHUE U PUMEHEHHE

30

[Ipaktuueckas pabora Ne 3 o
TeMe «llonmydyenne ammuaka,
U3YYEHHUE €r0 CBOMCTBY

31

A3O0THAas KUCJIOTa, €&
bU3nIECKUe U XUMUICCKHE
CBOMCTBA

32

Hcnonp30BaHrEe HUTPATOB U
COJIEV aMMOHMUS B KaYECTBE
MUHEPAJIBHBIX YI0OPEHUH.
XHWMHUYECKOE 3arpsi3HEHHE
OKpY KaroILEel CpeIbl
COEIMHEHUSMU a30Ta

33

docdop. Oxcun pochopa (V)
u hochopHas KucioTa,
bu3NYecKue 1 XUMUYECKHE
CBOWCTBA, IOJIYYEHUE

34

Hcnonb3oBanue ocharos B
Ka4eCTBE MUHEPAJIbHBIX
ynoOpeHuid. 3arps3HeHHE
MPUPOTHOM cpenbl hocharamu

35

Yraepon, paCipoCTpaHEHUE B
npupojie, puznueckue u
XAMHUYECKUE CBOMCTBA

36

Oxkcuppl yriiepoaa, ux
buznyecKre 1 XUMUYECKHE
CBOMCTBA. JKOJIOTUYECKHE
POOJIEMBI, CBSI3aHHBIE C
okcusioM yraepoaa (IV)

37

YTOoJIbHAS KUCJIOTA U €€ COJIU

38

[Tpaktrueckas pabora Ne 4 o
teme "[lomydyenue
YTJIEKUCIIOTO ra3a.
KauecTBeHHas peakuus Ha
KapOoHaT-uoH"




/o

Tema ypoka

KomuyecTBO Yacos

Bcero

KonTpon
bHBIC
paboTHI

[IpakTnu
€CKHe
paboTHI

JlaTa

u3zyye
HUS

O6pazoBaren
bHBIC

pecypchl

39

HepBOHa‘{aHLHble IIOHATHS 00
OPraHNMYCCKHUX BCIICCTBAX KAK
0 COCOIMHCHUAX YIJICpOoada

40

KpGMHI/Iﬁ N CIro COCIMHCHUA

41

[Ipaktrnueckas pabora Ne 5.
Petienue s3xcrnepuMeHTaIbHbIX
3a1a4 o reMe «BaxkHeimme
HEMETAJUIBI U UX COCTUMHEHHUS

42

KonTtponbsHas padora Ne3 1o
TeMe «Baxueinme
HEMETAJUIBI M UX COCTUHEHHUS

Xumus. 9
KJ1acc.
KoHTponapHBI
e
W3MEPUTENBH
ble
MaTepualbl -
Kopouienko
A.C.,
AmykoBa A.B

43

OO01ast xapakTepuCcTHKa
XAMHUYECKUX DJIEMEHTOB —
MeTauioB. Meraiueckas
CBSI3b U METAJUINYECKAs
KpPUCTAJUIMYECKAs PELLIETKA.
dusnyecKkre CBOMCTBA
METAJJIOB

44

XUMHUUYECKHE CBOKMCTBA
METaJIOB.
DNEKTPOXUMHUYECKUN PSJT
HaNpsHKEHUN METAJUIOB

45

Oo1ue crnocoObl MOTy4YeHHUS
MeTaiioB. CIiaBbl.
Boiunciienns o ypaBHEHUSIM
XAMHUYECKUX PEAKIUH, €CIIN
OJIMH U3 PEareHTOB COACPKUT
pUMecH

46

[lonsATHE O KOpPO3UH
METAJIJIOB




Ne Tema ypoka KosmmuectBo vacos Hara | ObpazoBaren
/T Bcero |Kontpon|IIpaktuu| A3Y1€ bHBIC
pHBIC | eckue || HIA peCypChl
paboTHI || pabOTHI
47 ||[[llemouyHble METaJLIBI 1
48 |Oxcumsl ¥ THIAPOKCHIBI 1
HATPUS U KAl
49 |[IlemoyHO3eMeIbHBIC METAILIbI 1
— KaJIBIIUM U1 MarHui
50 || Baxkwneitmme coequHeHUs 1
KaJIbLIUs
51 ||OGob6meHue u 1
CUCTEMaTHU3alMsl 3HAHUN
52 |PKécTkoCcTh BOJIBI B CITIOCOOBI 1
€€ yCTpaHeHus
53 |[IpakTtmueckas pabota Ne 6 mo 1 1
Teme '"JKECTKOCTh BOJBI U
METOJbI €€ yCTpaHEeHUS "
54  |AnMrOMHHUM 1
55 ||AMdoTtepHbIe CBOMCTBA 1
OKCHJIa ¥ TUJPOKCHIA
56 |[XKenezo 1
57  ||Oxcuabl, THAPOKCUIIBI U COJTH 1
wenesa (I1) u xxenesa (I11)
58 ||O6ob6menue u 1
CUCTEMaTHU3alMs 3HAHUI
59 |[IIpaktrueckas padota Ne 7. 1 1
Pemenne sxcriepuMeHTanbHbBIX
3a7a4 o reMe «BaxxHeimme
METaJUTbl M X COCTMHCHHS
60 |Berunciaenus no ypaBHEHUSIM 1

XAMHUYECKUX PEAKIUH, €CIIH
OJIVH U3 PEarcHTOB JIaH B
M30BITKE WU COJICPIKUT
npuMecu. Beraucienus
MacCOBOM JIOJIH BBIXOJIa
MPOAYKTA peakiuu




Ne Tema ypoka KosmmuectBo vacos Hara | ObpazoBaren

/1 Bcero |Kontpon|IIpaktuu| A3Y1€ bHBIC
bHBIC eckue | HHA peCypCel
paboTHI || pabOTHI
61 ||OOoOIIIEHNE N 1
CHUCTEMaTHU3aIMs 3HAHUH
62 |Kontponbhas padora Ned o 1 1 Xumus. 9
TeMe «BakHelIe MeTalIbl | KJ1acc.
UX COCTUHCHUS KoHTpoIbHBI
e
U3MEPUTEIbH
ble
MaTepuabl -
Kopomenko
A.C.,
Smykosa A.B
63 |BemecTBa u MaTepuabl B 1
IMOBCETHEBHOM JKU3HU
yeJI0BeKa
64 |[XuMuueckoe 3arps3HCHUE 1

OKPY KAIOIIENU CPEbI

65 |Poxp xumuu B penieHUn 1
HKOJIOTHYECKUX MPOOIIeM

66 |Pe3epBHbIit ypok. O600IICHHE 1
U CUCTEMATHU3aIMs 3HAHUU

67 |Pe3epBubIil ypok. O600IICHHE 1
Y CUCTEMAaTH3allis 3HAaHUI

68 |Pe3epBubIil ypok. O600IICHHE 1
U CUCTEMATHU3AIMS 3HAHUU

OBIIEE KOJIMYECTBO HACOB 68 4 7
110 ITPOTPAMME

MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOU ITPOI'PAMMBbBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJjbTara

IIpoBepsieMble mMpeaMeTHbIE Pe3yJbTATbI OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHuUsA



Kon

HpOBepﬂeMble NMpEAMETHBLIC PE3YJIbTATblI OCBOCHMUSA OCHOBHOM

NPoBepPsieMoro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHuMA

pe3yJabTara

1 ITo teme: «IlepBoHavaIbHBIE XUMUYECKHAE OHSITHS
pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKUX TIOHSTHUM: aToM,
MOJIEKYJIa, XAMHWYECKUWA 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE
BEIIIECTBO, CMECh (OAHOPOJHAS WU HEOJHOPOJIHAS), BAJICHTHOCTD,
OTHOCHUTENIbHAS AaTOMHAsT M MOJIEKYJISIpHasE Macca, KOJMYECTBO

11 BEILIECTBA, MOJIb, MOJISIPHAsi Macca, MaccoBas JOJs XUMHUYECKOTO
AJIeMEHTa B COCMHEHHUH, MOJISIPHBIA 00BbEM, XMMUYECKAsl peaKIlus,
KiaccuuKanus — peakiui: peakiuu  COSAMHEHUS, PEeaKIUH
Pa3NIOKEHMsI, PEAKIMU 3aMEIICHUs, peakuuu OOMEHa, 9K30- U
SHAOTEPMUYECKUE PEAKIIMH, TEIJIOBOM 3(DPEeKT peakiuu, pacTBop,
MaccoBasi J10Jisl BEIIeCTBA (MPOIEHTHAsI KOHIIEHTPAIKsI) B paCTBOPE
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUU U

1.2 NPUMEHATh OTU TOHSITUA TMPU ONUCAHUM BEHIECTB M UX
MIpEBPaICHUN

13 UCIIONB30BATH XMMUMECKYIO CHMBOJIAKY VIS COCTABIICHHS dbopmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIINI
pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHUSI MAacChl BEIIECTB,

14 MOCTOSIHCTBA COCTaBa, ATOMHO-MOJICKYJISIDHOTO YYEHHs, 3aKOHa
ABoraapo

15 ONpEeNeNsaTh  BaJE€HTHOCTb AaTOMOB  DJJIEMEHTOB B OMHApPHBIX
COEJIMHEHUAX

16 KJacCU(UIIMPOBATh XMUMHYECKUE peakIu (M0 YUCIYy M COCTaBY
y4YaCTBYIOIIUX B PEAKIUU BEIIECTB, M0 TEIIOBOMY 3P deKTy)

17 BBIUHCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl
BEIIECTB

18 BBIYUCIISATH MACCOBYIO JIOJIFO XMMHYECKOTO 3JIEMEHTa 1mo (opmyrie
COCJIMHEHUS,

1.9 BBIUHCJISITh MACCOBYIO JIOJIKO BEIECTBA B PACTBOPE
MPUMEHSITh  €CTECTBEHHOHAay4YHbIE  METOAbl  IO3HAHUA  —

1.10 HaOJII0JICHHE, U3MEpPEeHUE,  MOJCJIMPOBAHUE,  DKCIIEPUMEHT
(peasIbHBIN W MBICJICHHBIN )

2 ITo Teme: «BaxxHenime npencTaBUTEeNIM HEOPTaHUYECKUX BEIIECTBY

21 pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX MOHSITUNA: OKCHI,
KHUCJIOTa, OCHOBAHUE, COJIb

29 ONPENETATh MPUHAIICKHOCTh BEIIECTB K OIMPEICIEHHOMY KJAcCy
COeMHEHMI 10 (hopMysIam

2.3 KJIACCU(DUIIMPOBATH HEOPTraHUYECKHE BEIIECTBA

24 XapaKkTepu3oBaTh (OMUCHIBATH) OOUIME XHUMHUYECKHE CBOMCTBA

BCHICCTB PA3JIMYHBIX KJIACCOB, NOATBCPIKAAA OIMMCAHNC NTPUMEPAMU




Kon
MPOBEPAEMOr0
pe3yJbTaTa

IIpoBepsieMble mMpeaMeTHbIE Pe3yJbTAThI OCBOEHHSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHuMA

MOJICKYJISIDHBIX ~ YPAaBHEHHM  COOTBETCTBYIOIIMX  XHMHUYECKHX
peaKumit

2.5

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXXHOCTU MPOTEKAHHUS XUMHUYECKUX
pEeBpAIlCHU B PA3JIMYHBIX YCIOBUAX

2.6

clieloBaTh IMpaBUjaM TIOJIb30BaHUS XUMHMYECKOW TMOCYJ0N H
7ab0paToOpHBIM 00OPYJOBaHUEM, a TAKXKE MpaBUiIaM OOpaIIeHUs C
BEIIECTBAMHM B COOTBETCTBUU C HHCTPYKLUHUSMU IO BBIIOJHEHUIO
71a00PaTOPHBIX XUMHUYECKHX OMBITOB MO MOJTYYCHHIO U COOMPAHUIO
ra3o000pa3HbIX BEIECTB (BOAOPOAA U KUCIOPOA), TPUTOTOBICHUIO
pacTBOPOB C ONPEACIEHHOW MAacCOBOM JOJEH PaCTBOPEHHOIO
BEIIIECTBA, MNIAHUPOBATH U MPOBOJUTH XUMHUYECKUE IKCIIEPUMEHTHI
[0 Pacrno3HAaBAHHUIO PACTBOPOB IIEJIIOYEH M KHUCJIOT C MOMOIIBIO
WHJUKATOPOB (JaKMycC, (eHOI(TAIENH, METUIOPAHK U IPYTHE)

2.7

ITPOBOJUTH paC‘IéTBI I10 YPaBHCHHIO XUMHYECKOM PCaAKIINU

I[To teme: «llepuomnueckuii 3akoH u Ilepuomuueckas cucrema
xumudeckux siemeHToB . I. MenneneeBa. CTpoeHue aTOMOB.
Xumudeckast CBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIIBLHBIE PEAKIIUN)

3.1

pacKpbIBaTh CMBICJI OCHOBHBIX XMMHUYECKUX MOHATHH: SIAPO aToMma,
AJIEKTPOHHBIN CJIOM aTroMa, aToMHas OpOWTaldb, pagdyC aToma,
XMMHUYECKasi CBS3b, MOJISIPHASA W HEMOJISIPHAS KOBAJICHTHAS CBS3b,
3JIEKTPOOTPUIIATEILHOCTh, HWOHHAsl CBS3b, MOH, KAaTHOH, AaHWOH,
CTEIICHb OKUCIICHUS

3.2

KJ'IaCCI/I(I)I/I]_II/IpOBaTB XUMHUYCCKHUEC OJICMCHTHI

3.3

OTNUCKIBATh U XapaKTepu30BaTh Ta0IuuHyo popmy Ilepuonnueckoit
CUCTEMbl XMMHMUYECKHX D3JIEMEHTOB: pa3jinyaTh IMOHSATUS «TJIaBHAS
noarpynna (Arpynmna)» u «mnobounas noarpynmna (brpynma)y,
«MaJIbley) U «OOJIBIINE) MEePUOJIbI

3.4

packpeiBath cMmbica Ilepuommueckoro 3axkona J[.M. Menneneesa:
JEMOHCTPUPOBATh I[OHUMAaHUE [MEPUOJUYECKON  3aBHCUMOCTH
CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HMX MojoxeHus B Ilepuoau-
YECKOU CHUCTEME

3.5

COOTHOCUTh  00O3HAu€HMs, KOTOpbIE  UMEIOTCS B TaOJIMUIE
«Ilepuognueckas cucrema XUMHUYECKUX AJIEMEHTOB
JI.W. MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XHUMHYECKHX OJJIEMEHTOB (COCTaB W 3apsj sijpa, ooliee
YHCIIO0 AIEKTPOHOB
U pacupeielIeHUE UX 110 3JIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIAATh CTCIICHDb OKHUCJICHUA QJICMCHTOB B 6I/IHapHBIX




Kon

HpOBepﬂeMble NMpEAMETHBLIC PE3YJIbTATblI OCBOCHMUSA OCHOBHOM

NPoBepPsieMoro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHuMA
pe3yJabTara
COCJIMHEHUAX
37 ONpEeNeNATh BHJ XUMHUYECKOW CBSI3U (KOBAJICHTHAsT U HWOHHAs)
B HEOPTAHUYECKUX COCTMHEHUSX
9 KIIACC
Kon IIpoBepsieMble mpeaMeTHbIE Pe3yJbTATbl OCBOCHHUS OCHOBHOM
NpoBepsieMoro o0pa3oBaTeIbHOU MPOrpamMMBblI OCHOBHOI'0 o0murero
pe3yJbTara o0pa3oBaHus
1 ITo Teme: «BenmecTBo 1 XuMHAYECKask pEaKIus»
pPacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHX TOHSTHH: pacTBOD,
3JIEKTPOJIMTHI, HEAJIEKTPOJIUTHI, SJIEKTPOJUTHYECKAS AUCCOLNALNS,
peakIuyu HOHHOTO OOMEHa, KaTaau3aTop, XUMUYECKOE paBHOBECHE,
oOpatumbie U HeoOpaTUMbIe  pEaKIMH,  OKUCIUTEIHHO-
1.1 BOCCTAHOBUTEJIbHBIE PEAKLIUH, OKHCIUTENIb, BOCCTAHOBUTEID,
OKHCJICHME ¥ BOCCTAaHOBJICHHE, aJUIOTponus, amM(pOTEPHOCTH,
XUMUYECKass CBsI3b (KOBAJIEHTHAs, WOHHAs, METa/NInYecKas),
KpUCTAJNIMYECKass pelmeETKa, CIUIaBbl, CKOPOCTh XHWMHYECKOH
peakuuu
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATHI U
1.2 OPUMEHSITh OTU TIOHATHUS TIPU OINHUCAHUM BEIIECTB M UX
IIPEBPAILLICHUN
COCTaBJIATh YPABHEHUS JIEKTPOJIUTUUECKON JUCCOLUALIMU KUCIIOT,
1.3 LIEJIOYEN U COJIEW, TOJHBIE Y COKPALIEHHBIE YPABHECHUS PEaKUUN
MOHHOTO OOMEHa
pacKpbIBaTh CYIIHOCTb OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
14 peakIuii oCPEICTBOM COCTaBJICHUSI DJIEKTPOHHOTO OajaHca 3THX
peakiun
1.5 MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON PEaKIIUN
5 ITo Temam: «Hemeramnel u ux coenuHeHus» u «Mertamiel U UX
COCJIMHEHUS
21 XapaKkTepu30BaTh V(OHI/ICLIBaTL) obmme wu  crueruduuecKue
XUMHAYECKUE  CBOWMCTBA  MPOCTBIX W CIOXKHBIX  BEHIECTB,




Kon
MPOBEPAEMOr0
pe3yJabTaTa

IIpoBepsieMble NMpeaMeTHbIE Pe3yJbTAThl 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM NMPOrpamMMblI OCHOBHOI'0 001ero
o0pa3oBaHus

IIOATBEPKAAsl ONKMCAHUE NPHUMEPAMHU MOJEKYJSPHBIX W HOHHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIIUN

2.2

COCTaBJIITH YPaBHCHUA peaKHI/IfI, IMOATBCPIKAAOITUX
CyIICCTBOBAHUC ICHETUYECKOM  CBSI3HU MCXKOY BCHICCTBAMU
Pa3JINYIHBIX KJIACCOB

2.3

ITPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHMOCTH OT HX
CTPOCHUA, BOBMOKHOCTH IPOTCKAHUA XHUMHNYCCKHUX npeBpameHHﬁ
B PA3JIMYHBIX YCIIOBUAX

2.4

CIEOBATh IIpaBWaM IOJb30BAHUS XHUMHUYECKOM IIOCYIOHM U
71a00paTOpHBIM 000PY/IOBAaHUEM, a TAK)KE MpaBuiIaM OoOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUU C WHCTPYKUUSIMU IO BBINOJHEHUIO
1a60PATOPHBIX XUMUUYECKHUX OIMBITOB MO MOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIEKHUCIOTO ra3a)

2.5

POBOJUTH PEAKIMK, MOATBEP)KIAIONIME KAaYeCTBEHHBINM COCTaB
pPa3IMYHBIX BEHIECTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOPHU-,
Opomua, wonun, kapObonar, ¢ocdar, cuiukar, cyibdar, TUapo-
KCUJIMOHBI, KaTHOHBl aMMOHUS, HWOHBI H3YYCHHBIX METaJUIOB,
MIPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHWIECKUX BEHIECTB

ITo teme: «XuMuUs 1 OKpyk)aromas cpeaay

pPACKpBIBATh CMBICII OCHOBHBIX XuUMHYeCKHX TmoHsaTui: [I/IK
BEIIECTBA; KOPPO3USI METAJIJIOB

3.2

MIPUMEHSATH OCHOBHBIC OIEpaIliy MBICITUTEIIEHON NEeITeTbHOCTH —
aHalu3 U CHUHTE3, CpaBHEHHUE, OO0OOIIEeHHE, CUCTEeMaTH3alHIo,
BBISIBIICHUE TIPUYMHHO-CJICACTBCHHBIX CBS3CH — IS WM3y4YEHUS
CBOMCTB BEIIECTB U XUMHYCCKHX PEaKIUN; €CTECTBCHHOHAYYHBIC
METO/ABl TIO3HAHUS — HAOJIOJCHHWE, U3MEpPEHUEe, MOJCIUPOBAaHUE,
AKCIEPUMEHT (peaJIbHbIN U MBICIEHHBIH)

HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon IIpoBepsieMblil 3JIEMEHT COAECPKAHMS




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

HCpBOHa‘IaJII)Hble XUMHUYCCKHUC ITOHATHUA

1.1

[Ipenmer xumuu. Posib XMMuUM B KM3HH 4YENOBEKAa. XHUMHUS B CHCTEME
Hayk. Tema u BemecrBa. @U3NUECKHE CBOMCTBA BELIECTB. ArperatHoe
COCTOSIHHE BEIECTB

1.2

[Tousatne o Metromax moO3HAHUA B XUMHHU. UHCTBIE BENIECTBA U CMECH.
CrniocoOnI pazjieneHust cMeceit

1.3

ATOMBI U MOJEKYJbl. XUMHYECKUE 37eMeHThl. CHUMBOJBI XMUMHUYECKUX
aneMeHTOB. IIpocTeie u ClIOKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE
yU€HHUE

1.4

Xumuueckass (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHUX AIIEMEHTOB.
3aKOH IOCTOSIHCTBA COCTaBa BellecTB. OTHOCHUTENIbHAs aTOMHAs Macca.
OrHocuTenbHas MOJIEKyJsIpHas macca. MaccoBass IOJISI XUMHUYECKOIO
AJIEMEHTA B COCTMHECHUU

1.5

KomumyectBo BemectBa. Moab. MonsipHas Macca.  B3anMocBs3b
KOJINYECTBA, MACChl M YMCJIa CTPYKTYPHBIX €IMHUIL BellleCcTBA. PacuéThl 1o
dbopmysiaM XUMHUYECKUX COCAUHEHUM

1.6

duznyeckne W XUMHYECCKHE SBICHHSI. XUMHYECKass peakmus u e
MPU3HAKU. 3aKOH COXPAHCHHUS MACChl BEIIECTB. XUMHUUYECKUE YPAaBHCHHSI.
Knaccudukanus XuMHYECKUX peakiuid (COSAMHEHHS, Pa3I0KCHUS,
3aMeIleHus, 0OMeHa)

1.7

XUMHAUYECKUM DSKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW IIOCYIOH, C
npaBwiIaMd pabOThl B JIabopatopuu © TpuéMaMu OOpalieHus ¢
71a00paTOPHBIM  00OPYJOBAaHHEM, H3YyYCHHE W OINHUCAaHUE (PU3MUESCKUX
CBOMCTB 00pa3IioB HEOPraHWYECKUX BEIIECCTB, HAONIOJEHUE (PU3MUCCKUX
(n1aBiieHHE BOCKA, TasiHUE JIbJIA, PACTHPAHUE caxapa B CTYIKE, KUTICHUE U
KOHJICHCAIUSI BOJbI) UM XUMHYECKUX (TOPEHHE CBEYM, IMPOKAJTUBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBIE MeJia C KUCJIOTOM) SBJICHUH, HaOIt0-
JICHUE ¥ OIHMCAaHWE TPU3HAKOB TPOTEKAHMS XWMHUYECKHX DPEaKIi
(pa3noxeHue caxapa, B3aUMOJCHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM
Oapusi, paznoxenue ruApokcuga  wmeau(ll) npu  HarpeBaHuwu,
B3aUMOJIEHCTBHE Kefeza ¢ pacTBopoM coiu meau(ll), nsyuenne cnoco6os
paszeneHus cMecei (¢ IMOMOIIbI0 MaruuTa, (UILTPOBAHUE, BhITIApUBAHUE,
TUCTHIUTALINS, XpoMarorpadusi), TPOBEICHUE OYMCTKH TTOBAPESHHOM COJIH,
HaOMIOZCHWE W ONWCAHWE  PE3ylbTaTOB  TPOBEJEHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPAaHEHUS MAacChl, CO3JaHUE MOjeen
MOJIEKYJI (IIApOCTEPHKHEBBIX )

Baxueimme npencraBuTen HEOPraHMYECKNUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucinopon — anemMeHT u mpocrtoe
BemiecTBo. Haxoxpaenwe kuciaopona B mnpupone, (usuyeckue u
XuMuyeckue cBoiictBa (peakuuu ropenus). Oxcupabl. I[IpuMenenue
kuciopoga. CrnocoObl TMOMy4YeHUs KUCIopoAa B Jlabopatopuul u
npoMblnuIeHHOCTU. KpyroBopor kuciopoga B npupone. O30H — amio-




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

TPOITHAaA MO,ZII/I(l)I/IKaHI/IH KHCJIOPOa

2.2

TemnmoBoii 3 PekT XuMUYecKoi peakiuu, TePMOXUMUYECKUE ypaBHEHUS,
9K30- M SHJOTEPMHUYECKHE peakuuu. TOIIMBO: Yrojib ©  METaH.
3arpsi3HEHHE BO3/AyXa, yCHJIEHHWE NapHUKOBOTO 3(dekTa, pa3pylieHne
030HOBOTO CJIOSI

2.3

Bonopon — amemeHT m mpocroe BemecTBo. Haxoknenue Bojopoma B
npupone, (U3NYECKUe M XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI
nosrydeHust. Kuciuotel 1 conu

2.4

MosipHbIil 00bEM ra3oB. Pacu€Tel Mo XUMUUECKUM YpaBHEHUSM

2.5

Odusnyueckue CBOMCTBAa BOJbl. Boma kak pactBoputenb. PacTBOpEI.
HacellieHHbIE 1 HEHACHIIIEHHBIE PAacTBOPHI. PacTBOpHUMOCTH BEHIECTB B
BoJie. MaccoBas J0JI BEMIECTBA B paCTBOPE. XUMUYECKUE CBOMCTBA BOJBI.
OcHoBanus. Posb pacTBOPOB B IPHUPOAE W B JKA3HU YEIOBEKA.
Kpyrosopot Boasl B npupoje. 3arps3HEHUE NMPUPOIHBIX BoA. OxpaHa u
OYMCTKA NPUPOJHBIX BOJ

2.6

Knaccudukanusa neoprannueckux coeaunennit. Oxcuapl. Kinaccudukanus
OKCHJIOB: coJieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aM(OTEepHBbIC) U
HecosieoOpasyromue.  Homenknatypa  okcumoB.  Dusuueckue U
XUMHUYECKHEe CBOMCTBA OKCUJIOB. [loyueHne okcuaoB

2.7

OcHoBanusa. Knaccudukanuss OCHOBaHMA: HIENOYM M HEPACTBOPHUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHUW. DU3NYECKHUE U XHUMUYECKUE
CBONCTBa OCHOBaHUU. [lonydeHne ocCHOBaHUM

2.8

Kucnotel. Knaccudukamus kucnor. Homenknarypa kucinot. dusndeckue
U XAMHUYECKHME CBOMCTBA KHCIOT. PsI axkTMBHOCTH  METAJUIOB
H.H. bekerosa. [lonydyeHue kucior

2.9

Comu. Howmenkmarypa coneid. PuU3MYECKHE M XHUMHUYECKHE CBOWCTBA
conen. [Tomyuyenue coinei

2.10

I'eneTnyeckas CBSI3b MCKAY KJIaCCaMMU HCOPIraHNYCCKUX CO€I[I/IHCHI/II\/'I

2.11

XVUMHUUYECKHUI JKCIIEPUMEHT: KAueCTBEHHOE OIpENeNieHue COACpKaHUs
KHUCIIOpOZia B BO3JyXe, TMOJy4YeHHue, CcoOupaHUe, pacrno3HaBaHHE U
M3y4YeHUE CBOWCTB KUCIOpPOAa, HAOIIOICHUE B3aUMOJICHCTBUS BEIIECTB C
KHCJIIOPOJIOM H  YCJIOBHS BO3HUKHOBEHHS U MPEKPAIICHUS TOPCHUS
(mokapa), o3HaKOMJIEHHE C 00pa3liaMu OKCUJIOB M ONMCAHUE UX CBOWCTB,
MOJIyYCHHE, COOMpaHKe, paclio3HaBaHUE W M3y4YEHHWE CBOWCTB BOJOPOJA
(ropenue), B3aumozeicTBue Boaopoaa ¢ okcuaom meau(Il) (Bo3MoxHO
UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HAOJIOJICHUE O0O0pa3lioB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEJOBAaHUE OCOOCHHOCTEH pPacTBOpPEHUS
BCIIECTB C PA3JIMYHON PACTBOPHUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C
OIPEICIEHHOU MaCCOBOM I ()7 PacTBOPEHHOTO BELIECTBA,
B3aMMO/JICHCTBUE BOJABI C METAUIAMU (HATPUEM U KaJbI[MEM) (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPUAIOB), OMpPENEIEHHE PACTBOPOB KHUCIOT
W IIeJI0Yel ¢ TOMOIIBI0 WHAWKATOPOB, WCCIENOBaHWE 00pasioB




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

HEOPIaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJEHHE N3MEHEHUS
OKpacKd WHIMKAaTOPOB B pACTBOpax KHCIOT W INEJIOYEH, H3y4EHHE
B3aumozeiicteus okcuna menu(ll) ¢ pactBopom cepHOM KUCIIOTBI, KUCIOT
C METaJUIaMM, pPEaKUMW HEWTpaIu3aluy, II0Jy4YEHHE HEPaCTBOPUMBIX
OCHOBAHMM, BBITCCHECHUE OIHOIO MeETaula APYIMM H3 pacTBOpa COJIH,
pelIeHre SKCHEPUMEHTABHBIX 3a/ad Mo Teme «BakHeime Kiaccel
HEOPraHUYECKUX COCIMHEHUIN)

ITepponnyeckuii 3akoH u Ilepuoanyeckass cucremMa XUMHUYECKHX
sanemeHToB JI.M. MenaeneeBa. CTpoeHue aTOMOB. XHUMHYECKas CBS3b.
OKHUCIIUTENBbHO-BOCCTAHOBUTEIBLHBIC PEAKIINHT

3.1

[lepBbie TOMBITKH KiIacCU(PUKAIIMM XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
IpyImax CXOJHBIX DJIEMEHTOB (IIEJIOYHBIE U  IIEJIOYHO3EMETbHBIC
METAJIJIbI, TAJIOTEHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPhie 00pa3yroT
aM@oTepHbIC OKCHUJIBI U TUAPOKCHUJIBI

3.2

[lepnogmueckuit 3akoH. [lepuoanyeckas cucremMa XMMUYECKUX 3JIEMEHTOB
J.. MenneneeBa. KopoTkonepuonHas W JJIMHHONEPUOIHAA (HOPMBI
[lepuoanueckort cucrembl xumuueckux siemeHToB J[.M. MeHnneneena.
[Tepuoapl u rpynmnel. @U3NUECKUN CMBICH MOPSIAKOBOIO HOMEPA, HOMEPOB
IIepUOoJa Y TPYIIIbI JJIEMEHTA

3.3

Crpoenune atomoB. CocTaB aTOMHBIX sifep. WM30Tombl. DIEKTPOHBI.
CtpoeHue H2JIEKTPOHHBIX O00JIOYEK aTOMOB TMEPBBIX 20 XUMHUYECKUX
anemeHToB [lepnonnueckoit cucremsl .M. MenneneeBa. XapakrepucTuka
XMMHYECKOTO 3JIEMEHTA MO €ro MoJIoKeHUo B llepuonnueckon cucreme
J.1. MenneneeBa

3.4

3aKOHOMEpPHOCTU M3MEHEHUs paJnuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO I'PyNHIIaM U NEPUOLAM.
3nauenue Ilepmoamueckoro 3akoHa u Ilepuonnueckoil  CHUCTEMBI
XUMUYECKUX  BJIEMEHTOB JUIsl  Pa3BUTUS HAyKM W MOPAKTUKHU.
JI.1. MenneneeB — yd4€HbIN U TPAXKIAHUH

3.5

Xumudeckass cBsizb. KoBajeHTHas (TOJiApHAsT U HEMOJSpHAasi) CBS3b.
DJIEKTPOOTPUIIATEIILHOCTh XUMUYECKUX 311€eMEHTOB. IOHHAas CBs3b

3.6

Crenenb  okuciieHusi. OKHUCIUTEILHOBOCCTAHOBUTEIBHBIE  PEAKIIHH.
IIpoueccel  okuciaeHuss W BOCCTaHOBiIeHUA.  OKUCIUTENH |
BOCCTAHOBUTEIH

3.7

XUMUYECKUI IKCHEPUMEHT: H3Yy4YeHHE OOpa3lioB BEIECTB METAIOB U
HEMETAJIOB, B3aMMOIEUCTBHE THIPOKCHIA [IMHKA C PACTBOPAMU KUCIIOT U
LIEJI0YEH,  IPOBEIECHUE  ONBITOB,  WIUIIOCTPUPYIOIIUX  IPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil  (ropeHue,  peakuuu
Pa3IOKEeHMs], COSUHEHUS)




9 KUIIACC

Kon

IIpoBepsieMblil 3JIEMEHT COAEPKAHUSA

BGHIGCTBO N XUMHUYICCKaAA PCAKIIUSI. HOBTOpCHI/IC

1.1

Ilepnonmueckuit 3akoH. Ileprognyeckas cucreMa XMMUYECKUX DJIEMEHTOB
J.N. MenneneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU
CBOMCTB XMMUYECKHUX 3JIEMEHTOB NEPBBIX TPEX MEPUOAOB, KaIHs, KaabLUs
U HUX COCJUHEHUH B COOTBETCTBUM C TIOJIO)KEHHEM JJIEMEHTOB B
Ilepnoyeckoi CuCTEME U CTPOCHUEM UX aTOMOB

1.2

Crpoenue BemecTsa: BUAbl XUMUYECKOW CBSA3U. THIBI KPUCTAIUIMYECKHUX
pEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKOU
pemIETKH U BHJA XMMHUYECKOM cBs3u. Kiaccudukauus n HOMEHKIATypa
HEOPraHWYEeCKUX  BEUIECTB  (MEXIyHapoJHas W  TpHUBHUAJIbHAs).
XHAMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K PAa3IUYHBIM KiaccaMm
HEOPTaHUYECKUX COCAUHEHNN, TEHETUYECKAas CBA3b HEOPTaHUYECKHUX
BEILECTB

1.3

Knaccudukanuss XUMUYECKUX peaKIUid MO pa3iMuHbIM MNpu3HakaM (110
YUCJIYy M COCTaBY YYACTBYIOIIMX B PEAKIUM BEIIECTB, IO TEIJIOBOMY
a3 dekTy, 10 U3MEHECHHIO CTEIIEHEH OKHUCICHHS XHMHYECKUX DJIEMCHTOB,
0 0OpPaTUMOCTH, TI0 YYACTHIO KaTajau3aTopa). DK30- ¥ SHIOTCPMUUYSCKHUE
peakiuu, TepMOXuMHUYecKkne ypaBHeHus. [lonatue o ckopoctu
XAMUYECKOU pEaKInu

1.4

[lonsitTue 00 o0OpaTUMBIX W HEOOPATUMBIX XUMHUYECKHUX PpPEAKIUAX.
[loHsiTME O TOMOTEHHBIX M TeTEepPOreHHBIX peakuusx. IloHstue o
XUMUYECKOM  paBHOBecHH. DakTopbl, BIHUAIONIME HA CKOPOCTb
XUMUYECKOUN peaKIMi 1 MOJ0KEHHE XUMUYECKOTO PaBHOBECHS

1.5

OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC  PEAKIMM, JJICKTPOHHBIM  OanaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHOM peakiuuu. CocTaBlIeHHE YpaBHECHHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA C HMCIOJIB30BAHHEM METOa
9JICKTPOHHOIO OajaHca

1.6

Teopust  DJIEKTPOJUTUYECKOW  AUCCOLMALMH. DJIEKTPOJIUTHL U
HEAJICKTPOIUTHI. KaToHbl, aHHOHBI. MEeXaHU3M JUCCOLMALUM BEIIECTB C
pa3IMYHBIMU BUJAMH XUMHYECKOM CBs3u. CTeneHb IHCCOLUALINU.
CuwiibHble U ciiaOble AJEKTPONUTHL. Peakiuu moHHOTO oOMeHa. Y ClIoBHS
MPOTEKAaHUs PeaKIuii HOHHOTO OOMEHa, MOJHbIE U COKPAIIEHHBIC NOHHBIC
ypaBHEeHUsI peakuuii. CBONCTBAa KHCIOT, OCHOBAaHHMM W COJIEM B CBETE
MPEACTABICHUM 00 JJICKTPOIUTHYECKON mucconuarni. KadecTBeHHBIC
peakunu Ha HOHBL. [IoHsTHE O TMApONIN3E COoJel

1.7

XUMUYECKUU JKCIIEPUMEHT: O3HAKOMIJICHUE C MOJICISIMH
KPUCTAJUIMYECKUX PEMIETOK HEOPTraHMYECKUX BEHIECTB — METAJUIOB M
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HeMeTauioB (Tpaduta M aaMmasa), CIOKHBIX BEIIECTB (XJIOpHIa HATpPHS);
HCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMMHYECKOM pEakluuu OT
BO3/JICHCTBUS PAa3NUYHBIX (PAKTOPOB; UCCIEIOBAHUE AIIEKTPOIPOBOIHOCTU
pPacTBOPOB BEILECTB, MPOLECCa AUCCOUUALNHA KHCIIOT, IIEI0YEH U COJel
(BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUATIOB); IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKA MPOTEKAHUS pPEaklMil HMOHHOro oOMeHa
(oOpazoBanue ocajika, BbIJCIICHHE Ta3a, 0Opa3oBaHUE BOJIbI); OIBITOB,
WLUTIOCTPUPYIOIINX IPUMEPDI OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pas3iokKeHUsl, COCIMHEHU); Paclio3HAaBaHUE
HEOPTraHMYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAaKIMi HA UOHBI,
pElIEHNE SKCIIEPUMEHTAIBHBIX 3a/1a4

HewmeTtamnsl u ux COCIUHCHUA

2.1

OO6mass xapakTepucTuka TaloreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CcTereHu okucieHus. CTpoeHne W (U3NYECKHE CBONCTBA
MPOCTBIX BEIIECTB — TAJOTCHOB. XWUMHUYECKHE CBOWCTBA Ha MPHUMEPE
xjopa (B3aMMOJEHCTBUE C METaUIaMU, HEMeTalJlaMH, I[IeJIoYaMHu).
XnopoBogopon. ConsiHas KHCIIOTa, XUMHYECKHE CBOMCTBA, MOJIyYCHHE,
npuMeHeHue. JleficTBrue xyopa U XJIOPOBOJOpOJa Ha OpPraHu3M YeJIOBeEKa.
Bakneiinve XJIOpUIbl ¥ X HAXOXKJEHUE B IPUPO/IE

2.2

O6mass  xapakrepuctuka 3neMeHToB  VIA-rpynmbel.  OcobeHHOCTH
CTPOCHHUSI AaTOMOB, XapaKTEepHble cTeneHu okuciaeHud. CrpoeHne u
(¢u3nueckue CBOWCTBA TMPOCTBIX BEIIECTB — KHUCIOPOJAa M CEPBL.
AnnoTpornHble MOAU(PUKALUKA KUCIOPOJa U cepbl. XMMUYECKHUE CBOMCTBA
cepbl. CepoBOAOpOJ, CTpOCHHE, (PU3NYECKHE M XMMHYECKHE CBOMCTBA.
OKcuapl ceppl KaK MPEICTABUTENN KUCIOTHBIX OKCUIOB. CepHasl KHUCIIOTa,
(¢u3nyeckue U XMMHUYECKHE CBOMCTBA (00IIME KaK MpeICcTaBUTeNs Kiacca
KUCJIOT M crieuuduueckre). XUMHUYECKUE pEeaklldu, Jiexkalllue B OCHOBE
OPOMBILUIEHHOTO CIoco0a TOJy4yeHUs cepHOM KuchoThl. [IpumeneHue.
Conu cepHOM KHUCIIOTBI, KauyeCTBEHHass peakius Ha CyJb(daT-HuoH.
Haxoxnenne ceppl W €€ COCAMHEHWM B mpupoae. XUMHUUYECKOE
3arpsi3HEHHE OKPYJKAIOLIEW Cpelbl COEAUHEHUSIMU Cepbl (KHCIOTHBIE
JOOXKAW, 3arpsi3HEHUE  BO3AyXa U BOAOEMOB),  CIOCOOBI  €ro
IPEAOTBPAICHUS

2.3

O6mas xapakTepucTuka 371eMeHTOoB VA-rpytibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTENEHU OKHUCIEHHUA. A30T, paclpOCTpPAHEHHE B
npupoze, (¢usmveckue M xumuyeckue cpoiicTBa. KpyroBopor azora B
npuposne. AMMHAK, e€ro (U3MYECKHE U XMMHYECKHE CBOMCTBA,
noisiyueHue 1 npuMmeHenue. CoauM  aMMOHMS, HX (QHU3NYECKHE U
XUMHUYECKUE CBOMCTBA, NMpuUMeHeHue. KauecTBeHHas peakuusi Ha WOHBI
aMMOHHMA. A30THasi KUCJOTa, €€ ModydeHue, GU3NYeCKue U XUMUYECKUe
CBOMCTBa (0OIME KaK MPEACTABUTENS Kilacca KUCIOT U Crienu(uaeckue).
Vcnonb30BaHWEe HUTPATOB M COJIEH AMMOHHMSI B Kay€CTBE MUHEPAIBbHBIX




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

ynoOpenuii.  XUMHUYECKOE  3arps3HEHHE  OKpYXKaloIIed  Cpemsl
COEIMHEHHSIMU a30Ta (KHCIIOTHBIE JT0K/IH, 3arpPA3HEHUE BO3/1yXa, IOYBbI U
BOJIOEMOB)

2.4

®dochop, amnorpomabie Momupukammu  docdopa, duzHUECKUE U
xumuyeckue cpoiictBa. Okcua ¢docdhopa(V) u docdhopHas Kuciora,
¢usznyeckue W XMMHYECKHE CBOWCTBA, TMoOdydeHHe. lcmonap3oBaHue
docharoB B KauecTBE MUHEPAIBHBIX YI00pEHUIN

2.5

Obmass  xapakrepuctuka ds1eMeHToB [VA-rpynmel.  OcobGeHHOCTH
CTPOEHHSA aTOMOB, XapaKTE€pHbIE CTENEHH OKHCIEHUA. YTIIEepon,
AJUTOTPOITHBIE MOAM(PHUKALNU, PACIIPOCTPAHEHHUE B MPUPOJE, (pu3nyeckue
U XUMHUYECKUe cBoucTBa. AncopOius. KpyroBopot yrieposa B mpupoje.
Oxkcunpl yraepoja, ux GU3n4ecKue 1 XMuMUYECKHUE CBOMCTBA, ICMCTBUE HA
KUBBIE OpraHU3Mbl, [OJYyYEHHE U MPUMEHEHUE. OKOJOTHYECKHUE
npo0JieMbl, CBA3aHHbIE ¢ okcuaoM yriaepoaa(lV); runoresa riodaaLHOTO
MOTEIUICHHUs] KJIMMAaTa; MapHUKOBBIA 3(dext. YronpHas Kuciaora u e€
comy, uX (U3NUECKHUEe U XMMHUYECKHE CBOWCTBA, MOJIY4YEHHE U
npuMmeHeHue. KauectBeHHas peakius Ha kapOoHaT-uoHbL. Mcnonp3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH M CEIILCKOM X031 CTBE

2.6

[lepBoHavanbHbple  TOHATHS 00  OPraHMYECKHUX  BEIIECTBaX  Kak
0 COCIUHEHUSX yriepona (MeTaH, ATaH, JTWICH, alleTWICH, STaHOI,
[JIMIEPUH, YKCYCHasl KucioTa). VX coctaB M XMMHUYECKOE CTPOCHHE.
[TonsTie o0 OWONOTMYECKH BaXKHBIX BEIIECTBaX: IKUpax, OeiKax,
yIJIeBOJaX — M MX POJIM B KMU3HU 4eJIOBEKa. MarepuaibHOE €IUHCTBO
OPraHUYeCKUX U HEOPTraHUUYECKUX COCTMHEHUMN

2.7

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, MOJIy4YeHUE U
npumeHenue. CoenvHeHus KpeMHust B mipupoje. OOume mnpeacTaBiaeHus
06 okcune kpemHusA(IV) wu kpemHueBo kuciore. CHIMKATBL, HX
UCIIOJIb30BaHUE B OBITY, MEAMIIMHE, TPOMBIINUICHHOCTH. Bakneiimue
CTpPOWTEIbHBIE MaTepHalbl: KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [IpoGiembl G€30MacHOTO HMCIOJIB30BAHUSI CTPOUTEITHHBIX
MaTepuaioB B MOBCETHEBHON KU3HU

2.8

XVMMHYECKUI  SKCIEPUMEHT: HU3y4eHUE O00pa3loB HEOPraHMYEeCKUX
BEILIECTB, CBOWCTB COJISTHOM KHUCJOTBHI; TPOBEICHUE KaueCTBEHHBIX
peakuMii Ha XJOPUA-HOHBI M HAOJIIOIEHHE TMPU3HAKOB UX MPOTEKAHUS,
OTIBITHI, OTPAKAIOIINE (PU3NUECKHE U XUMUUECKHE CBOWCTBA TaJIOTCHOB U
UX COeAVMHEHUH (BO3MOXXHO  HCHOJIb30BAHUE  BUACOMATEPHUAIIOB);
O3HaKOMJIEHHE C 00pasliaMy XJIOPUIOB (rajlOT€HUIOB); O3HAKOMIICHUE C
oOpa3namu cepbl U €€ COeIMHEHUSIMHU (BO3MOYKHO HCIOJIb30BaHUE BUEO-
MaTepuaioB); HaOJIOJEeHWE TIpoliecca OOyriauWBaHUS caxapa TOJ
JNEUCTBUEM KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI; U3yUCHUE XUMUYECKUX
CBOWCTB pa30aBJICHHOW CEpHOW KHUCJIOTHI, IMPOBEICHUE KauyeCTBEHHOM
peakuuu Ha cylnb(aT-uoH | HAOJIOJIEHWE TMpU3HaKa €€ NPOTEKaAHMS,
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O3HAKOMJICHHE C (U3MUECKUMH CBOWCTBaMHU a3oTa, Qochopa U ux
COECIUHEHUM (BO3MOXKHO HCIIOJIB30BAaHUE BHUAECOMATEPUANIOB), 0Opa3LaMu
a30THBIX W GocPopHBIX  ymoOpeHHil; MOody4YeHue, CcoOHupaHue,
pacrio3HaBaHWE W H3yYEHME  CBOMCTB  aMMHaKa; IMPOBEICHUE
KaueCTBEHHBIX DPEaKIMi Ha HMOH aMMOHHS M ¢ocdaT-uOH U HU3YyYCHHE
MPU3HAKOB MX IMPOTEKaHWs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOM
a30THOM KHCJIOTBI C MEJIbIO (BO3MOYXHO UCIIOJIb30BaHUE
BUJCOMATEPHUATIOB); HU3YYEHHE MOJENIEH KPHUCTAUIMYECKUX PELIETOK
anMasa, rpadura, QysiepeHa; 03HaKOMJIEHHE C IPOLECCOM aacopOuuu
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H  YCTPOMCTBOM
OpOTUBOrasa; IOJIy4eHHe, COOMpaHue, paclo3HaBaHUE U HM3yuEHUE
CBOMCTB YTIJIEKHCIIOIO Tra3a; MPOBEICHUE KA4YECTBEHHBIX pEakUWid Ha
KapOOHAaT- M CWIMKAT-WOHbl M HW3YYEHUE MPU3HAKOB HUX MPOTEKAHUS;
O3HAKOMJIEHUE C MPOAYKUMEH CHIMKATHOM IPOMBIILICHHOCTH; PEIICHUE
AKCIIEPUMEHTAJBHBIX 337a4 1o Teme «BaxHedlme HeMeTaulbl U HX
COETMHEHUSD)

MeTayuiel 1 UX COCAUMHCHUA

3.1

OOmiass XapakTepUCTUKAa XUMHUYECKHMX DSJIEMEHTOB — METaJJIOB Ha
OCHOBAaHMM HX IOJOXKeHUA B Ilepuoamdeckon cuCTEME XUMHUYECKUX
snementoB J[.MI. MeHnneneeBa u ctpoeHusi aroMmoB. CTpOCHHE METAILIOB.
Meramnuyeckas CBsA3b M METAUIMYECKAs KPUCTAJUIMYECKAs pPelETKa.
DJIEKTPOXMMHUYECKUN PSIJT HATPSHKEHUN METAJIOB

3.2

dusznyeckue U XUMHUUYECKHME CBOMCTBa MeTauioB. OOmme cnocoObl
MOJIyYeHUSI MeTaioB. [loHATHE O KOPpPO3WM METAJIOB, OCHOBHBIC
CrocoOBl  3amuThl WX OT Koppo3uu. CmiaBbl (CTamb, YYyTYH,
JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE B ObITY U TPOMBIIUICHHOCTH

3.3

[llemounble  Merauibl: TOJOKeHWE B llepuomnyeckon  cucreme
xumuueckux osnemeHtoB [[.M. MengeneeBa; CTpoeHHME HX aTOMOB;
HaxoXxaeHue B npupone. Dusnyueckue U XMMHUYECKUE CBOWCTBa (Ha
npumepe HaTpus W Kaiausa). OKCHUIbI U THUAPOKCHUIBI HATPUS U KaJIMS.
[TpuMeHeHne MIEeTOUYHBIX METAJUIOB U UX COCTMHEHUH

3.4

IllenouyHO3EeMENIBbHBICE METAJUIBI MarHMM W KaJdblUH: IIOJIOKEHHE B
[lepuomnueckont cucreme xumuueckux 3neMeHToB J[.M. Menpaeneesa;
CTPOEHHE HUX AaTOMOB; HaxoxJaeHue B mnpupoae. Dusnueckue u
XHMHUYECKHE CBOMCTBA MarHusd W Kajablius. BakHenmmne coequHEHHUS
Kanblust (OKCHJ, THUAPOKCHUI, cOju). JKECTKOCTh BOABI M CIOCOOBI €€
YCTpaHEHUS

3.5

AmomuHMii: nosoxkenue B lleprogumyeckoil cuCTeMe  XMMHUYECKHUX
anemeHTOB .M. MeHneneeBa; CTpoeHHE aTOMa; HAXOXICHHUE B IMPUPOJIE.
dusnueckue U XMMUYECKHE CBOMCTBA aFOMUHUSL. AM(OTEpPHBIE CBOMCTBA
OKCH/JIa ¥ TUAPOKCHUIA ATTFOMUHUS

3.6

JKene3o: mojiokeHue B HepI/IO,Z[I/I‘ICCKOI‘/’I CUCTEMEC XMMHYCCKHUX 3JICMCHTOB
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JI.U. MenneneeBa; CTpOCHHME aTOMa; HAXOXICHHE B  IPUPOJE.
dusnueckre U XUMHYECKHUE CBOMCTBA jkene3a. OKCHUIbI, TUAPOKCHUABI U
con xenesa(ll) u xweneza(Ill), ux cocras, CBOMCTBA U MOJTyYCHHE

3.7

XUMUYECKUH DKCIEPUMEHT: O3HAKOMJIEHHE C oOpasliaMd METaJJIOB U
CIUIaBOB, MX (PU3UYECKUMH CBOMCTBAMU; U3yUEHHUE PE3YJIHTATOB KOPPO3UU
METaNIOB (BO3MOKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIOB), OCOOCHHOCTEN
B3aMMOJICUCTBHSl OKCHJA KaJIbliMsl W HaTpus C BOAOH (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJECOMATEPUATIOB); HCCIEIOBAHUE CBOWCTB >KECTKOU
BOJBI, TMpollecca TOpEeHUsi Kejaeza B KUcaopoae  (BO3MOXKHO
UCII0JIb30BaHUE BUJICOMATEPHAJIOB); IIPU3HAKOB IIPOTEKaHUs
KAueCTBEHHBIX PEAKLM HAa MOHBI (MarHus, KajablUs, aJFOMUHMS, LIMHKA,
wenesa(ll) u xeneza(lll), meau(Il); HabnrogeHne U ONMUCAHKUE TTPOIIECCOB
OKpalllUBaHUs IJIAMEHH WOHAMU HATpus, Kajdus U KalbIHUs (BO3MOYKHO
HCIIOJIb30BaHUE BUIEOMATEPHUAIIOB); UCCIIEI0BAHNE aM(OTEPHBIX CBOWCTB
TUAPOKCHJIA ATIOMUHUSA W THAPOKCHJA IIMHKA; PEHICHHE SKCIEepHUMEH-
TaJbHBIX 33/1a4 N0 TeMe «BaykHelIne MeTabl U UX COeTMHEHHS

XHUMUS U OKpY>Karollasi cpea

4.1

Hosble Marepuasnibl M TexHOJIOrMM. BelectBa W Marepuanbl B
IIOBCETHEBHOM JKU3HM 4YeENOBEKa. XUMHS M 310poBbe. be3omacHoe
UCIIOJIb30BAaHUE BEUIECTB M XUMHUYECKHMX peakuuii B ObiTy. IlepBad
ITOMOUIb ITPH XUMMUYECKUX 0XKOTaX U OTPABICHHUSIX

4.2

OCHOBBI  3KOJIOTUYECKOM T'PaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHUE
okpyxaromend cpenbl [IJIK. Pomp XuMuu B pelieHUH 3KOJIOTHMYECKHX
npob6iem. [lpupoaHble MCTOYHHUKHU YTIAEBOAOPOAOB (yrojib, MPUPOIHBIN
ra3, HeTh), MPOAYKTHl HX TNEpepadOTKH, UX POJb B OBITY H TMPO-
MBIIIJIEHHOCTH

4.3

XUMUYECKUI SKCIIEPUMEHT: H3y4YeHHE OOpa3loB MaTepHuajioB (CTEKIIO,
CIUIaBbl METAJIJIOB, MOJMMEPHBIE MATEPHAIIbI)

MMPOBEPSIEMBIE HA OI'D IO XUMUHU TPEEOBAHUS K PE3YJIBTATAM
OCBOEHHUSI OCHOBHOM OFBPA3OBATEJIBHOM IIPOI'PAMMBI
OCHOBHOT' O OBHIEI'O OBPA3OBAHUS

IIpoBepsieMble TpeOdOBaHUSL K TMPeAMETHbIM pe3yJbTaTam

Ko L v
n f)lBe 1eMOTI0 0a30BOro YpOBHSI OCBOEHHsI OCHOBHOIi 00pa3oBaTeJIbHOI
Tpeﬁ OIIs)aHnﬂ NMPOrpaMMbl OCHOBHOIO 001Iero o0Opa3oBaHMsT HAa OCHOBeE
P ®IroC

1 IIpescrapieHue:

1.1 O IMO3HABAEMOCTH SIBIIEHUI MPUPOIBI, MOHHMaHHE O00BEKTHBHOM
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IIpoBepsiemble TpeOoOBaHUSI K MpeAMETHBIM pe3yJbTaTam
0a30BOr0 YpPOBHSI OCBOEHHSI OCHOBHOHM 00pa3oBaTeJIbHOM
NMPOrpaMMbl OCHOBHOIO 001Iero oOpa3oBaHHMsi HAa OCHOBeE
PIoC

3HAYMMOCTM  OCHOB  XUMHYECKOM HayKM Kak o0sactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOLIE KYJIbTYphl U
MIPAKTUYECKOM  JIEITEIBHOCTH  4YEJOBE€Ka B YCIOBHSX
COBPEMEHHOr0 OOIIECTBA; MOHMMAHUE MECTa XUMUHU CpEeau
IPYTUX €CTECTBEHHBIX HAYK

1.2

0 HaY4YHBIX MCTOJAaX ITO3HAHUS, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX
N TCOPCTHUYCCKUX MCTOAAaX HCCICAOBAHHA BCHICCTB W HM3YUYCHM
XUMHUYCCKHUX peaKL[I/Iﬁ; YMCHHUC HCIIOJIb30BATh MOACIIN  IJI
OOBSICHCHUSA CTPOCHUA ATOMOB U MOJICKYIJI

1.3

0 coepax mpodeccuoHATBHON JEATENBHOCTH, CBS3aHHBIX C
XUMHEH ¥ COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH Ha
JOCTHKCHHUSIX XUMUYECKOM HAYKH, YTO MO3BOJHUT OO0YUYaIOUTUMCS
paccMaTpuBaTh ~ XUMHUIO  Kak cepy cBoed  Oynyuiei
npodheCCUOHAIBHOM AEATENHOCTU U ClIeJIaTh OCO3HAHHBIA BHIOOD
XUMHHA Kak MPOQHIBHOTO MpeaMeTa MpH Mepexoje Ha YpPOBEHD
cpeaHero oo01ero oopa3oBaHus

Bnangenue cucreMon XMMHUYECKUX 3HAHUM U YMEHHUE NPUMEHSTH
CHUCTEMY XMMHYECKUX 3HAHUM, KOTOPAsI BKJIIOYACT:

2.1

BRKXHEHMIINE XMMUYECKUE TOHATHS: XUMUYECKHI 3JIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, IPOCTOE U CJIOKHOE BEIIECTBO, OJTHOPOIHAS
1 HEOJJTHOPOJIHAsA CMECh, OTHOCUTEIIBHBIE aTOMHAsI U MOJIEKYJISIpHAs
MAacChl, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MOJIIPHBIN
00BEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb (CPENHsA), XUMHUUIECKast
peakuus, peaklUy COCAVUHEHHsS, PEaKLUUU PA3JIOKECHHS, PEaKLuu
3aMellIEeHus], peakuuu 0OMeHa, TerIoBOM 3 (EKT peakiuu, 3K30- U
SHAOTEPMHUUYECKUE PEAKIIH, PACTBOP, MACCOBAS 0JSI XUMUYECKOTO
AJIEeMEHTa B COCOUHEHWHM, MaccoBas [JIOJiA W MPOLEHTHAs
KOHIIEHTpAIMsl BEUIECTBA B PACTBOpE, SAPO aTOMA, SJIEKTPOHHBIM
CJIOM aToMa, aTOMHasl OpOWUTalb, PaguyC aroMma, BaJIEHTHOCT,
CTENEeHb OKUCIICHUS, XUMUYECKAs CBA3b, AJIEKTPOOTPULIATEIBHOCTD,
NOJISIpHAsl U HEMOJISIpHAasi KOBAJIEHTHAsl CBsI3b, HMOHHAs CBS3b,
METaJJIMYECKasi CBA3b, KPUCTAIUIMYECKAs pEIIETKa (aToMHas,
VOHHAsI, METaJUIM4YecKasi, MOJIEKYyJsIpHasi), WOH, KaTHOH, AHHOH,
AJIEKTPOJIAT U HEDJIEKTPOJUT, AEKTPOIUTHYECKAS JUCCOLMALMS,
peak HOHHOTO OOMEHa, OKUCIMTEIbHO-BOCCTAHOBUTEIILHBIC
peakuuy, OKHCIMTENIb W BOCCTAaHOBUTENb, OKHCIEHUE U BOC-
CTaHOBJICHHUE, JIEKTPOJIN3, XUMUYECKOE paBHOBECHE, O0OpaTUMbIE U
HEOOpaTUMbIE  PEAKIMH, CKOPOCTh XUMHYECKOM  peakuuw,
katasmzarop, [1J1K, koppo3usi MeTaioB, CIUIaBbI




Kon
NpoBepPsieMOro
TPeOOBaHUA

2.2

IIpoBepsiemble TpeOoOBaHUSI K MpeAMETHBIM pe3yJbTaTam
0a30BOr0 YpPOBHSI OCBOEHHSI OCHOBHOHM 00pa3oBaTeJIbHOM

NMPOrpaMMbl OCHOBHOIO 001Iero oOpa3oBaHHMsi HAa OCHOBeE
PIoC

OCHOBOIIOJIAralIIue 3aKOHbl XUMHUU: 3aKOH COXpPAaHEHHUs MAacChl,
nepuognyeckuil 3axkoH JI.M. MeHnneneeBa, 3aKOH ITOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaJIpoO

TEOPUM  XUMHUH: AaTOMHO-MOJIEKYJISIpHas  TEOpHUs, TEOpHs
ANEKTPOITUTUIECKON TUCCOLUALINI

BJI&I[CHI/Ie OCHOBaMHM XHUMMYECKOM I'paMOTHOCTH, BKJHOLIaIOHICI\/'I:

3.1

YMEHUE TMPAaBUIBHO HCIOJb30BaTh M3YyYEHHBIE BEIIECTBA H
Marepuanbl (B TOM YUCJIE€ MHHEpaJbHbIE YAOOPEHUS, METAIUIbI U
CIUIaBbl, MPOAYKTHl IEpepabOTKU MPUPOJIHBIX HCTOYHUKOB
YIJIE€BOAOPOAOB  (YIJiA, MHPUPOJHOTO Ta3a, HedTH) B OBITY,
CEIIBCKOM XO035ICTBE,
Ha TMPOU3BOJCTBE U NOHMMAHHWE 3HAUYEHUS JKUPOB, OEJIKOB,
YIJIEBOAOB I OPraHM3Ma 4YeJIOBEKa; YMEHHE NPOTHO3UPOBATH
BIMSHUE BEIIECTB M XHMHYECKMX IIPOLECCOB Ha OpraHu3M
YeJIOBEKA M OKPYKAIOU[YI0 IPUPOJHYIO CPENY

3.2

YMEHHUE UHTErPUPOBATH XUMUYECKUE 3HAHMS CO 3HAHUSAMU JPYTUX
y4€OHBIX MPEAMETOB

3.3

HaJIWYUEe OMbITa pabdoThl C  Pa3JMYHBIMU  HWCTOYHUKAMU
uHpopManuu 1O XuUMUU (Hay4yHas W HAYYHO-TIOMyJsIpHAS
JUTEpaTypa, CIIOBAPH, CIIPABOYHUKH, UHTEPHET-PECYPCHI)

3.4

YMCHHUC 00OBEKTHBHO OLICHUBATHb HH(l)OpMa]_II/IIO O BCIICCTBAX, HUX
[MpCBpalliICHUAX W IIPAKTHUYCCKOM IIPUMCHCHHHM MW  YMCHHC
HCIOJIb30BATh €€ AJI PCIICHUA y‘iGGHO'HOSHaBaTeHBHLIX 3aga4

Bnagenne ocHOBaMM MOHSATUWHOTO amnmapara U CUMBOJUYECKOTO
S3bIKa XUMHUHU JUIs  COCTaBlieHUs (OpMyJl HEOPraHUYECKHUX
BEIIECTB, YPaBHEHUM  XUMHYECKUX  PEaKUWil; OCHOBaAMHU
xumudeckoit HomeHKIaTypsl (IUPAC u TpuBHaibHOMN)

YMeHHe  OOBSCHATH  CBS3b  TIOJIOKCHHMSI ~ DJIEMCHTa B
[Tepuonnueckold CHCTEME C YHCIOBBIMH XapaKTEPUCTHKAMU
CTPOCHHUS aTOMOB XMMHYECKHUX 3JICMEHTOB (COCTaB U 3apsl sAapa,
o011lee YHCIIO DJEKTPOHOB), pacHpeieiieHuEeM >JIEKTPOHOB IO
AHEPTETUYECKUM YPOBHSM aTOMOB TEPBBIX TPEX MEPHOJIOB, KAJIHSI
U KaJIbIUs

[IpencraBienne O NEPUOAUMYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX 3JIEMEHTOB (pagmyc aToma,
AIEKTPOOTPUIIATEILHOCTE), MPOCTBIX U CIOXKHBIX BEIIECTB OT
noJioxkeHus: 3yeMeHToB B Ilepuoanueckoil cucreme (B MalbixX
NepUoJax M TJIABHBIX MOATPYIINAX) U 3JIEKTPOHHOTO CTPOEHUS
aToMma




IIpoBepsiemble TpeOoOBaHUSI K MpeAMETHBIM pe3yJbTaTam

Ilf;))(I:BepﬂeMoro 0a30BOr0 YpPOBHSI OCBOEHHSI OCHOBHOHM 00pa3oBaTeJIbHOM

e NMPOrpaMMbl OCHOBHOIO 001Iero oOpa3oBaHHMsi HAa OCHOBeE
d1rocC

7 YMeHue kinaccuuImpoBaTh:

7.1 XUMUYECKUE AIEMEHTHI

7.2 HEOPraHWYECKHE BEIIECTBA

7.3 XUMUYECKUE PEaKIIuu

8 YMeHue onpenensiTh:

8.1 BaJICHTHOCTh M CTEMEHb OKHUCJICHUS XUMHUYECKUX JIIEMEHTOB,
3apsT HOHA

8.2 BUJI XMMHYECKOW CBSI3U W THUI KPUCTAJUIMYECKOM CTPYKTYPHI B
COCTMHEHUSIX

83 XapakTep Cpeapl B BOJIHBIX pPAcTBOpax BeEmMIeCTB (KHCIOT,
OCHOBAHHUI )

8.4 OKHCIIUTENIb U BOCCTAHOBUTEIb

9 YMeHne xapakTepu30BaTh GU3NIECKUE U XUMHICCKIE CBOMCTRA!
IPOCTBIX BEHIECTB (KHUCIOPOJ, 030H, BOAOPOJ], rpaduT, aamas,

9.1 KpeMHHuH, a3or, (ocdop, cepa, XjIop, HATPUM, KaJaud, MarHui,
KaJIbIIMH, aTIOMUHHM, KEJI€30)
CJIOKHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX PacTBOPOB (BOHA,
aMMHaK, XJIOPOBOAOPOJI, CEPOBOJIOPOJ, OKCUABI U THUIPOKCHUIBI

92 metamioB [-I1A rpynm, antomunus, menu (I1), muaka, xenesa (I u
I1), oxcuner yraepona (II u IV), kpemuus (IV), azora u dpocdopa
(T u V), cepwr (IV u VI), cepuucras, cepHas, a30Tucrtas, a30THasi,
docdopHas, yroiabHasi, KpeMHUEBAsI KUCIOTA U UX COJIH)
IPOTHO3UPOBATh M XapaKTepU30BaTh CBOWMCTBA BEHIECTB B

9.3 3aBICHMOCTH OT MX COCTaBa U CTPOCHHS, NPUMEHEHNE BELIECTB B
3aBUCUMOCTH OT MX CBOMCTB, BO3MOXHOCTh MPOTEKAHUS
XUMUYECKUX MPEBPAIEHUN B PA3INYHBIX YCIOBUAX

10 YMeHHeU COCTaBJIAITH MOJICKYJIIDHBIC W HWOHHBIC YpPaBHCHHS
peaKInii, B TOM YHCIIC:

10.1 peakIuii FOHHOTO 0OMeHa

10.2 OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKIUN

103 WUTIOCTPUPYIONTUX XUMUYECKHE CBOMCTBA HM3YYCHHBIX KJIACCOB
(rpymim) HeOpraHUYECKUX BEIIECTB

10.4 MOATBEPKIAIONINX TEHETUYECKYIO B3aUMOCBS3b MEXIY HUMU

11 YMeHHEe BBIYUCIATH (MTPOBOIUTH PACUETHI):

111 OTHOCUTEJIFHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIF0 XUMUYECKOTO IEMEHTa B COCTUHEHUHN

11.2 MacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,




Kona
NpoBepPsieMOro
TPeOOBaHUA

11.3

IIpoBepsiemble TpeOoOBaHUSI K MpeAMETHBIM pe3yJbTaTam
0a30BOr0 YpPOBHSI OCBOEHHSI OCHOBHOHM 00pa3oBaTeJIbHOM

NMPOrpaMMbl OCHOBHOIO 001Iero oOpa3oBaHHMsi HAa OCHOBeE
PIoC

KOJIMYCCTBO BCUICCTBA U €0 MACCy, 00BEM Ta30B

11.4

II0 YPAaBHCHUAM XHUMHUYCCKUX peaKHHﬁ N HaXOJUTH KOJHNYCCTBO
BCIICCTBA, 00BEM 1 MacCCy pCarcHTOB WJIH IIPOAYKTOB pCAKIINH

12

Bnanenue (3HaHHE OCHOB):

12.1

OCHOBHBIMM METOJaMU HAy4YHOrO TO3HaHUsA (HaOIOAeHME,
U3MEPEHHE, SKCIEPUMEHT, MOJECIUPOBAHUE) TMpU H3YyYEHUU
BEILIECTB M XUMHUYECKHUX SBJICHUH; yMeHHE CQHOPMYIUPOBATH
po0JIeMy U NPEAJIOKUTh MYTH €€ PEILICHUS

12.2

6e30omacHOi paboThl ¢ XMMUYECKUMHU BEIIECTBAMHU, XUMHUYECKOU
OCYJI0 1 TaOOpaTOPHBIM 000PYI0OBAaHUEM

12.3

nmpaBwiaMy  0Oe30macHOro  oOpallleHHsi ¢ BEIIECTBaMH,
HCITOJIb3yEMBbIMH B TTOBCETHEBHOM YKM3HU, TIPABUIAMH TTOBEICHUS
B LENAX CcOepeXeHus 370pPOBbS U OKPYKAIOIICH NPUPOIHOU
Cpenbl; MOHMMaHUE Bpeaa (OMacHOCTH) BO3JIEUCTBHS HA JKUBbBIC
OpraHu3Mbl ONpeEAEHHBIX BEIIECTB, CIOCOOOB YMEHBILICHUS U
IpeIOTBPAIICHHS UX BPEJTHOTO BO3JICHCTBUS

13

Hanuuwne IMPAKTUICCKHUX HAaBBIKOB IIJIaHUPOBAHUA u
OCYIICCTBJICHHUA CIACAYIOINX XUMHUYCCKUX SKCIICPUMCHTOB!

131

U3ydyeHHe W onucaHue (U3UYCCKHX CBOWCTB  BEIECTB;
O3HAKOMJICHHE C QU3UYCCKUMH M XUMHUYECKUMHU SBIICHHUSIMHU;
OIIBITHI, WJUTIOCTPUPYIOIIME IPU3HAKU IPOTCKAHUS XUMHYECKHUX
peakui

13.2

U3y4yeHne croco0OB pas3/ieieH s cMecen

13.3

MOJIYYEHUE KHUCJIOPOJIa M HM3YYEHHE €ro CBOMCTB; IOJYYCHHUE
BOJIOPOJA U U3YUYECHHUE €r0 CBOMCTB; MOJYYEHUE YIIIEKUCIIOrO Tra3a
YW U3YYEHHE €ro CBOWCTB; MOJIYyYCHUE AMMHAKA U HU3YYEHHUE €T0
CBOMCTB

13.4

[IPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOW MacCOBOW JOJIEH
pPAaCcTBOPEHHOTO BEIIECTBA

135

NPUMEHEHUE  MHAWKATOpOB  (TakMyca, METHJIOpaH)ka U
deHondranenna) A ONpeNeNieHUs XapakTepa Ccpeasl B
pacTBOpAX KUCJIOT U LIEIOYEH

13.6

UCCJICJIOBAaHUE M OIKMCAHUE CBOWCTB HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; W3YYCHHE B3aUMOJCUCTBUS KHUCIOT C
METaJlIaMH, OKCHJIaMH METaJIJIOB, PacTBOPUMBIMHU u
HEPACTBOPUMBIMHU OCHOBaHUSIMU, COJISIMU; TIOJTYUCHHE
HEPACTBOPUMBIX OCHOBaHMI; BBITECHEHHE OJIHOIO MeTailjia
JIPYTUM M3 PacTBOpA COJIM; MccieloBaHue aM(pOTEPHBIX CBOMCTB




Kon

NpoBepPsieMOro
TPeOOBaHUA

IIpoBepsiemble TpeOoOBaHUSI K MpeAMETHBIM pe3yJbTaTam
0a30BOr0 YpPOBHSI OCBOEHHSI OCHOBHOHM 00pa3oBaTeJIbHOM

NMPOrpaMMbl OCHOBHOIO 001Iero oOpa3oBaHHMsi HAa OCHOBeE
PIoC

THAPOKCUI0OB AJIFOMUHHA U IUHKA

13.7

pCIIEHUE SKCIEPUMEHTANIBHBIX 3afad 1o TeMaMm: «OCHOBHBIC
KJIACChI HEOPraHMYECKUX COCAUHECHUN»; «IIEKTPOJIUTHYECKAs
aucconuanusay; «BaxHellmue HeMeTalUlbl M HX COCAUHCHUSY;
«BaxkHeunme MeTauIbl U UX COSTUHEHUS

13.8

XUMHUYECKAE OKCIIEPUMEHTHI, WJUTIOCTPUPYIONIUE  MPU3HAKH
POTEKaHUsI peakluii MOHHOTO OOMEHa; KaueCTBEHHbIE PeaKlnuu
Ha TPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HOHBI: XJIOPHUJ-,
opomua-, uomua-, cyinbdar-, ¢ocdar-, kapOOHAT-, CHIUKAT-
AHUOHBI, TUJPOKCHUI-UOHBI, KATUOHBI AMMOHWUSI, MarHus, Kajablus,
aJTIOMUHMS, Kemesa (2+) u xkenesa (3+), meau (2+), ITMHKA

14

YMmenue:

141

MPEACTABISATh PE3YyJbTaThl SKCHEPUMEHTa B (OpME BBIBOJOB,
J0KA3aTeNbCTB, TPAaQUKOB M TAOJIUIl U BBISBIATH SMIHUPUUYECKUE
3aKOHOMEPHOCTH

14.2

yCTaHABJIMBATh  CBA3M  MEXKAY pEalbHO  HAOJI0IaeMbIMU
XUMUYECKUMHU SIBJICHUSIMU U TIPOIECCAMU, MPOUCXOJSANIUMU B
Makpo- U MHKPOMHUPE, OOBICHATh NPUUYMHBI MHOr000pa3us
BEIICCTB

HEPEYEHb DJDJIEMEHTOB COIEPKAHUA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kox IIpoBepsieMbIii 3JIEMEHT COAePKAHUS

1 ITepBoHayasbHBIE XUMUYECKUE TTOHATUS

1.1 UucTteie BemecTBa U cMecu. CiocoObl pa3ieeHus cMecei

12 ATOMBI W MOJEKYJIbl. XUMHYECKHE dJeMeHTbl. CHMBOJBI XUMHUYECKUX
31eMeHTOB. [IpocThie M CIOKHBIE BEIIECTBA.

13 Xumnueckas (opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB.
CreleHb OKHUCIIEHUS
3aKOH TIIOCTOSHCTBA cocTaBa BemlecTB. (OTHOCHUTEIBbHAs aTOMHAs Macca.

1.4 OtHocuTenbHAas MOJIEKYJIsipHAas Macca. MaccoBasg J0J9  XUMHYECKOIO
DJIEMEHTA B COCTUHECHUH




Kon

1.5

IIpoBepsieMblil 3JIEMEHT COAEPKAHMSA

KonuuectBo BemectBa. Monb. MossipHasi macca. Monsipabiii 00bEM Ta3oB.
B3anmocBs3b KOMMYECTBA, MACChl M YKCIIa CTPYKTYPHBIX €IMHMUI] BEIIECTBA

1.6

Pu3N4eCKnNe U XUMHAYECKUE SBJICHHS. XUMUYECKass peakuus U €€ MpPU3HAKHU.
3aKOH COXPAaHEHMs MacChl BEIIECTB. XUMHUYECKUE YPABHEHHUS

ITepunoanyeckuii 3akoH u Ilepuonuueckas cucremMa XMMHUUYECKHUX JJIEMEHTOB
JI.N. Menpneneea. CTpoeHHE aTOMOB

2.1

Ilepnognueckuit 3akoH. llepuonnueckas cucTeMa XMMHUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa. llepuoasl u rpynmbsl. PU3UYECKUN CMBICI TMOPSAIKOBOTO
HOMEpa, HOMEPOB NIEPUOJIA U TPYIIBI JIEMEHTA

2.2

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000704YeK aToMOB MepBbIX 20 XHUMHUYECKUX DSJIEMEHTOB
ITepuognueckoit cucremsl .M. Menneneesa

2.3

3aKOHOMepHOCTI/I B U3MEHECHHMHU CBOMCTB XMMHYECKHUX DJIEMECHTOB IICPBLIX TpéX
IICPHUOA0B, KajlusiA, KaJIbIHA (paL[Hyca aTOMOB, JJICKTPOOTPHULATCIILHOCTH,
MCTAJUNIMYCCKUX MW HCMCTAJNIMYCCKUX CBOﬁCTB) n HX COC,ZII/IHGHI/Iﬁ B
COOTBCTCTBUM C IIOJJOXCHHCM DJJIEMCHTOB B HCpHOI[H‘-ICCKOﬁ CHUCTEMC U
CTPOCHUCM UX aTOMOB

CtpoeHnue BeniecTna

3.1

Xumudeckass cBs3b. KoBajneHTHas (MojsipHas ¢ HEMOJIPHAs)  CBS3b.
DJIEKTPOOTPULIATEILHOCTh ~ XUMUYECKHUX  3JeMeHTOB. MoOHHas  CBs3b.
MeTtamnueckast CBA3b

3.2

Tumnbl KpUCTANIMUECKUX PEmETOK (aTOMHAasi, HMOHHAs, MeTaJUTnyecKas),
3aBHCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTANIMYECKOW PEIIETKU W BUIA
XUMHYECKOU CBSI3U

Baxueimme npenctaBUTENM HEOPraHMYECKUX BeElIeCTB. Hemeramnsl m ux
coenqnHeHnsa. MeTayuibl U UX COeIMHEHUS

4.1

Knaccudukanus U HOMEHKJIATypa HEOPraHMYECKHMX COCJAMHEHUN: OKCHIOB
(conmeobpa3zyromue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIC) u
HecoJeo0pas3yrolue; OCHOBaHMU (IIENOUYM W HEpPacTBOPUMbBIE OCHOBAHMSA);
KUCIOT (KHUCTIOpoJcoAepKalue UM OeCKHCIOpOAHbIE, OJIHOOCHOBHBIE H
MHOTOOCHOBHBIE); coJiel (CpEeTHUX U KUCIIBIX)

4.2

OU3NYECKUE W XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIIOB:
BOJIOPOJIa, XJIOpa, KUCIOPOJia, Cephl, a30Ta, pocdopa, yriiepoaa, KpeMHUS

4.3

Pu3nUeCKne U XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-METAJUIOB: JIMTHS,
HaTpus, Kajaus, Mardusi ¥ KaJIbLIUs, aTlOMUHUS, *Kee3a. DIECKTPOXUMUYECKUI
Pl HANPSHKEHUN METAJIOB

4.4

dusnyeckre ¥ XUMUYECKHE CBOMCTBA BOJIOPOIHBIX COCTMHCHHA HEMETAILIOB:
XJIOPOBOJIOPOa, CEPOBOIOPOJIA, aMMHUAKA

4.5

dusnueckue ¥ XMMHUYECKHUE CBOMCTBA OKCHIOB HemerawioB: cepsl (IV, VI),
azorta(Il, 1V, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(IV). [Tonyuenue
OKCHJIOB HEMETAJIJIOB

4.6

Xumnueckue cBoiictBa okcuoB: MetauioB |A—IIIA rpynn, nunka, menu(Il) u
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IIpoBepsieMblil 3JIEMEHT COAEPKAHMSA

xene3a(ll, 111). [Tomydyenne oKCHIOB METAJIIOB

4.7

XWMHUYECKUE CBOMCTBA OCHOBAHUN M aM(OTEPHBIX THIPOKCUAOB (HA MpUMepe
TUAPOKCUIOB alllOMUHUS, Keie3a, ULuHKa). [lomydeHwe ocCHOBaHHMM U
aM(}OTEPHBIX TUIPOKCUIIOB

4.8

OO0mre XMMUYECKUE CBOMCTBA KHUCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOAOPOIHOM,
CEpPHHUCTOM, CEPHOMU, a30THOM, PocopHOl, KpeMHUEBOM, yroiapHOU. Ocolble
XUMHYECKUE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.
ITonydeHne KucioT

4.9

OO61me XxuMHUYeCKre CBOMCTBa cpenHux coneil. [lomyuenue comeit

4.10

[Tony4yenne, coOupaHue, pacmo3HABaHWE BOAOPOAA, KHCIOPOJa, aMMHUAKa,
YIJIEKUCIIOTO Ta3a B JIAO0OpaTOPHH

4.11

HOHy‘{CHI/Ie daMMHaKa, CepHOﬁ 1 a30THOM KHCJIOT B IIPOMBINIJIICHHOCTH. O6IHI/IG
CITOCOOBI IMOJIYYCHHA MCTAJIJIOB

4.12

I'eneTnyeckas CBSI3b MCKAY KiJIaCCaMM HCOPIraHNYCCKUX CoeI[I/IHeHI/Iﬁ

XUMHAYECKHUE PEAKIUU

5.1

KJ'IaCCI/I(bI/IKa]_II/IH XUMHWYCCKHUX peaKuHﬁ I10 PA3JIMYHBIM IIPpU3HAKaAM: 110 YHUCIIY U
COCTaBy Y4YAaCTBYIOIIKMX B PCAKOHUKU BCHICCTB, IIO TCIIJIOBOMY 3(1)(1)€KTy, I10
W3MECHCHHUIO CTCICHEW OKHUCJICHUS XUMHUYECKUX YJIEMECHTOB

5.2

TemnoBoit 3pdexT XUMHUYECKON peakluuu, TEPMOXMMHUYECKHUE YpPaBHEHUS.
DK30- ¥ SHJOTEPMHUUYECKHE peakinu. TepMOXUMHUECKIE YPABHEHHUSI

5.3

OKHMCIIUTETEHOBOCCTAHOBUTENbHBIE peakii. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipouieccbl  OKMCIEHUST W BOCCTAaHOBIICHMS.  DJEKTPOHHBIM  OanaHC
OKHUCJIUTEIbHOBOCCTAHOBUTEIBLHOMN PEAKINU

5.4

Teopus 3JI€KTPOTUTUUECKON auccoruanui. KaTuoHbl, aHUOHBI. DJIEKTPOIUTHI
U HeAJIEKTPOIUThl. CHIIbHBIC U c1a0bIe 3JeKTPOIUThI. CTEIeHb TUCCOIUAIIIN

Peakuuu nonHoro ooOmeHa. YcClioBUSI MPOTEKaHUS peaKlUii MOHHOTO OOMEHa,
TIOJIHBIC U COKPAIIEHHBIE MOHHBIC YPABHEHUSI pEaKIUi

XHUMUS U OKpY>Karolas cpesia

6.1

BemecTtBa m marepuanbl B MOBCEJHEBHOM KW3HHM YeEIOBEKAa. be3omacHoe
WCIIOJIb30BAaHNE BEIECTB U XUMUYECKHUX DPEAKIUid B JabopaTopuu U OBITY.
IlepBast momMonIb NPU XUMUYECKUX 05KOTaX U OTPABJICHUSIX

6.2

XHUMUYECKOE 3arps3HEHUE OKpyKarolmed cpeabl (KUCIOTHBIE —JOXK[IH,
3arps3HEHUE TIOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €ro MpPEaOTBPAIICHUS
[Ipenenvuass momyctumas kouueHTparusi BemecTB (ITK). Pomp xumum B
pelIeHUH DKOJOTHMUECKUX MpoljeM. YcujaeHue mapHUKoBOoro 3ddexra,
pa3pyuieHue 030HOBOTO CJIOA

6.3

[Ipumenenue cepsl, azorta, ¢pocdopa, yriepoja, KpeMHUS U UX COSAUHEHUN B
ObITYy, MEIUIIMHE, MPOMBIIUIEHHOCTH M CEeIbCKOM Xo3saicTBe. [Ipumenenue
METaJUIOB M CIUIABOB (CTallb, YyTyH, AIOPATIOMUHUN, OpoH3a) B OBITY U
MPOMBILIUIEHHOCTH MX coennHeHuid. IloHsTHe 0 KOppo3uM MeETasuioB,
OCHOBHBIE CITOCOOBI 3aLTUTHI UX OT KOPPO3UHU
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6.4 [IpupogHbie MCTOYHUKH YIJIEBOJIOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MIPOJTYKTHI MIX TIepepaboTKu (OCH3WH), HX POJIb B OBITY M MPOMBIIIJICHHOCTH
[lepBoHauanbHbIE TOHATHA 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHUSX

6.5 yriaepona (MeTaH, 3TaH, STWIEH, aUeTWIEH, 3TaHOJ, IJIMIEPHH, YKCYyCHas
kucnota). [loHsTe o OMONOTMYECKH BaKHBIX BEIIECTBAX: KHUpax, Oenkax,
YIJIEBOAAX — M UX POJIM B )KH3HH YEJIOBEKa

7 Pacuérni:

7.1 1o GpopmysamM XUMHUYECKUX COeTMHEHUIN

7.2 Macchl (MacCOBOI) TOJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMUYECKUM YPaBHEHUSIM

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOILIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. Xumus. 8 kiacc: yue0. a1 obiieoopazoBarenbHbix yupexaenuit / O.C. 'abpuensiH.
- 3-¢ m31., ctpeotnt. - M.: Jlpoda, 2022. - 286 c.

2. Xumus. kaace: yue0. mis oomeo0pazoBaTenbHbIX yupexaenuii / O.C. ["'abpuensH. -
3-e m31., ctpeoturl. - M.: [lpoda, 2022. - 288 c.

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

[Na6puensu O. C., Bockoboitnukosa H. I1., AmykoBa A. B. HacronpHas kaura
yautens. Xumus. 8 Ki1.: Meroauueckoe nmocodue. - M.: lIpoda, 2021.
Iabpuensa O. C., AmykoBa A. B. Terpaap ayis 51abopaTOpHBIX OMBITOB U
npaktuyeckux padot. 8 k1. K yuebnnky O. C. I'abpuensaa «Xumus. 8 Kaacc.
M.: dpoda, 2022.

INabpuensn, O. C. Meroauueckoe mocobue k ydeOHuky O. C. T'abpuensHa
«Xumust». 8 kiace / O. C. I'abpuensa. — M. : [lpoda, 2021. — 109.
[Mabpuensn, O. C. Meronuueckoe mocodbue k yueoHuky O. C. [N'abpuensna
«Xumust». 9 xmace / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 108.

Xumus : TexHosornueckue kaptel K yueOuuky O. C. I'abpuensina «Xumus. 8
Kjaccy : Metoauueckoe nocodue / JI. 1. Acanosa. — M. : Jlpoda, 2020

Xumus : TexHoJiornueckue kaptel K yueouuky O. C. I'abpuensna «Xumus. 9
Kjaccy : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2018




o Xwumusa. 8 k.. KoHTposbHbIE M TNpoBepouHbIe paboThl K yueOHuUky O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Ymakosa u
ap. - M.: Ipoda, 2022. nanHbIe

e Xwumpna. 8 knacc. KoHTponbHbIE H3MEpUTENBbHBIE MaTepuansl - KopoieHko
A.C., SmykoBa A.B

o Xumus. 9 kimacc. KoHTposibHble H3MepuUTeNbHbIE Matepuaibl - KoporieHko
A.C., SfmykoBa A.B

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl MU PECYPCbl CETHU
NHTEPHET

Brenurenannsiehttp://www.chemnet.ru I'azera « Xumusi» U cait aiisa yuurens «5 umay
Ha YPOK XUMUN»
http://him.1september.ru Equnas xomtexkuust LIOP: TlpeameTHas KOUIEKIHUS « XM
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHBIC
skcriepuMeHThl: xumusa. Komnekums Poccuiickoro o061ieo0pa3oBaTebHOTO TOpTaja
http://experiment.edu.ru AJIXUMUK: calTt JLIO. AnnkOepoBoi
http://www alhimik.ru Bcepoccuiickas olmmnuaga IIKOJbHUKOB II0 XHMHHU
http://chem.rusolymp.ru Oprannyeckas XuMusi: 3JIEKTPOHHBIN YYEOHHMK JJIs CpelHEen
ITKOJIBI

http://www.chemistry.ssu.samara.ru  OCHOBBI ~ XUMHH: JJCKTPOHHBIH  y4COHHUK
http://www hemi.nsu.ru OTKpBITHIHT KOJUICTXK: Xumus
http://www.chemistry.ru JuctanimoHHas OJIMMITHA]IA 1o XUMUH:
TEJICKOMMYHHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOESKT



