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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XUMHHM Ha YPOBHE OCHOBHOI'O 00IIIETO 00Opa3oBaHUsl COCTaBJcHa
HAa OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHON
IporpaMMbl OCHOBHOTO 0011ero oopasoBanus, npeactaBieHHblx B ®I'OC OO0, a
Takke Ha OCHOBe ¢eaepaibHONH pabodeil mporpamMmbl BOCIUTAHUS U C Y4ETOM
KOHIICTIIMK TpenojaBaHusi ydyeOHOro mnpeamera «XuMus» B 00pa30BaTeIbHBIX
opranu3anusax Poccurickoin denepanuu.

[Iporpamma mno xumuM Ja€T MPEACTaBICHUE O LENsAX, OOIeld CTpaTeruu
oOyueHus, BOCIUTAHUSA U Pa3BUTHs O0y4YaIOUIUXCA CPEACTBAMH Y4eOHOTO IMpeaMeTa,
YCTaHABIMBAaET  O0SA3aTeIbHOEC  NPEIMETHOE  COJEp)KaHue, MpeaycCMaTpHUBacT
pacrpeneneHue €ro Imno KijaccaM M CTPYKTYpUPOBAaHHE IO pasfeiaaM W TeMaMm
OpOrpaMmbl [0  XUMHH, OIpEAENsIeT  KOJWYECTBEHHbIE UM KAYECTBEHHBIE
XapaKTEPUCTHKU COJAEPKAHUS, PEKOMEHAYEMYIO MOCIEAOBATEIbHOCTh H3Y4YEHUs
XUMHUHU C YYETOM MEKIPEAMETHBIX MU BHYTPHUIPEIMETHBIX CBA3EH, JOTUKU Y4EOHOIO
Mpollecca, BO3PACTHBIX OCOOEHHOCTEW OOYyYarolUXcCs, OINPEAENsieT BO3MOXKHOCTHU
npeaMeTa Uil peanu3alu  TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0Opa30BaTeNbHON MpOrpaMMbl Ha YPOBHE OCHOBHOI'O 0OOIEro 00pa3oBaHUs, a TaKKe
TpeOOBaHMIA K pe3yibTaTaM 00y4YeHUs XMMUU Ha YPOBHE LI€JIeH U3yUYeHUs NpeaMeTa U
OCHOBHBIX BHUJOB YYEOHO-IIO3HABATEIBHON JEATEIBHOCTH OOydYarolerocs Io
OCBOEHUIO yU4E€OHOIO COJIEP KAHU.

3HaHWE XHUMHUU CIY)KMUT OCHOBOM 111 (OPMHUPOBAaHUS MHUPOBO33PEHUS
oOyuJarolerocsi, ero MpeaAcTaBICHU 0 MaTepUalbHOM €IMHCTBE MHUPA, BaXHYIO POJIb
UTpalOT QopMUpYEMble XUMHEN MPEACTaBICHUS O B3aMMOIPEBPALICHUSX SHEPIUH U
00 HBOJIIOLIMM BELIECTB B MPUPOJE, O MyTAX PEIICHHUs TIJI00ANbHBIX MPOOIeM
YCTOMYMUBOTO PAa3BUTHUSl YEJIIOBEYECTBA — CBHIPHEBOM, JHEPrE€TUUECKOM, MHUILIEBOU HU
HKOJIOTMYECKOI 0e30nacHOCTH, MPoOJIEM 3ApaBOOXPAHEHUS.

N3yuyenne xumun:

CIIOCOOCTBYET peayiv3allii BO3MOXKHOCTEH NIl caMOpa3BUTHA U (POPMUPOBAHUS
KYJbTYpbI INYHOCTH, €€ 0011el U (PYyHKIMOHATBHOU TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHpPOBAHHME MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOyyaroluxcsi, HaBBIKOB  MX  CaMOCTOSITENIBHOM  y4eOHOM  JESITEeNbHOCTH,
AKCIIEPUMEHTANBHBIX M  HCCIEAOBATENIbCKUX yMEHUH, HEOOXOAMMBIX Kak B
NOBCEAHEBHOM KU3HU, TaK U B TPO(PECCHOHATILHOM 1eATeIbHOCTH;

3HAKOMUT CO CHeUu(pUKON HAayyHOTO MBIIUICHHS, 3aKJIaJblBa€T OCHOBBI
LEJIOCTHOTO B3IVISIa HA €IMHCTBO NPUPOJBI U YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B ((OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YyYaIOLINXCS;

CrocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSAM, K NPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJAJ B SKOJOTHYECKOE
oOpa3oBaHHe 00yJarOIINXCS.



JlanHbie HampaBlieHUS B OOYYECHUM XHMHH OOECIEYMBAIOTCS CIEIM(PUKON
colepkaHusi ~ y4eOHOro  mpeaMeTa,  KOTOPBIA  SIBISETCA  MEeJaroruvecKu
aJIaITUPOBAHHBIM OTpakeHHEM 0a30BOl HAayKM XMMHUH Ha OMpeNeIEHHOM JTame eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEr0o 00pa3oBaHUSI OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIUMHUCS CHCTEMbI TEPBOHAYANBHBIX MOHATHN XWUMHU, OCHOB
HEOPraHMYE€CKOW XMMHUU U HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IMOHATUN OPraHUYECKON
XUMUHU.

CtpykTypa colepKaHusi MPOTpaMMbl MO XHUMHUHM CGHOPMHpPOBAHA Ha OCHOBE
CUCTEMHOro mnojxona kK €€ wu3ydeHuto. ColepixaHue CKIIAIbIBACTCS U3 CHCTEMBI
MOHATUHA O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE W CUCTEMBI MOHITUHA O XUMUYECKOU
peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OpPraHW30BaHbl MO0  MPUHIUITY
IIOCJICIOBATEILHOIO PAa3BUTHsSl 3HAHUKW HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOIO YPOBHS:

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

— Ilepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYE€HHUsI O CTPOCHUU aTOMa U XUMUYECKOU CBS3H;

— IpeJICTaBICHUN 00 ANEKTPOTUTHUECKOM TUCCOIMAIIMY BEIIECTB B PACTBOpaXx.

Teopernuecknue 3HaHUSA  PAacCMATPUBAKOTCS HA  OCHOBE  OMIIMPUYECKHU
MOJIYYCHHBIX M OCMBICIICHHBIX (DAKTOB, PA3BUBAIOTCS IOCJIEIOBATEIBLHO OT OJIHOTO
YPOBHSI K JIPYTOMY, BBITIONHSA (DYHKIIUU OOBSICHEHHUS M MPOTHO3MPOBAHUSI CBOWMCTB,
CTPOEHHSI U BO3MOXKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W TMOJYYEHUS H3Y4aeMbIX
BEILIECTB.

OcBoeHnue nmporpaMMbl 0 XUMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MTPEACTABICHUS
O XHMHWYECKOM COCTAaBIIIOLIENM HAy4YHOM KapTUHBI MHUpPa B JIOTUKE €€ CUCTEMHOU
MPUPOJBI, [IEHHOCTHOTO OTHOUICHHWS K HAYYHOMY 3HAHUIO M METOJAM IO3HAHUS B
Hayke. M3ydyeHrne XMMUM NPOUCXOJNUT C MPUBIICUCHUEM 3HAHUN W3 PaHEE M3YUYEHHBIX
yueOHbIX mpeaMeToB: «Okpyxatouuit mupy, «buomorus. 5-7 knacce» u «duzuka. 7
KJIACC».

[Ipu u3yyeHun XUMHUHU TPOUCXOAUT (POPMUPOBAHUE 3HAHUA OCHOB XUMHUYECKOH
HayKd Kak 00JIACTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOW IESATENbHOCTU
YyeJoBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyJbTYphl. 3ajadya y4eOHOrO
mpeaMeTa COCTOUT B (DOPMHUPOBAHUM CUCTEMBI XUMUYECKUX 3HAHUNA — BaKHEUIITUX
(dakTOB, MOHATHIA, 3aKOHOB M TEOPETUYECKUX IOJOKECHUU, TOCTYIMHBIX OOOOIICHHIA
MHPOBO33PEHYECKOI0 XapaKTepa, s3blka HAyKH, B MIPUOOIICHUN K HAyYHBIM METOJIaM
MO3HAHUSI TIPU HM3YYCHUU BEIIECTB M XUMHUYECKUX PEaAKIUi, B (HOPMUPOBAHUHU H
Pa3BUTHH TO3HABATEIIbHBIX YMEHUN M UX MPUMEHEHUU B y4€OHO-TIO3HABATEIHHOU H
y4eOHO-UCCIIeIOBATeILCKON  NIEATETLHOCTH, OCBOCHMHM  TpPaBWJI  0€30MacHOro
oOparieHus ¢ BEIeCTBaMHU B TTOBCEIHEBHOM KU3HHU.



[Ipyn m3ydyeHun XUMHH Ha YpPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHHs Ba)XXKHOE
3HaYeHHe MPUOOPENN TaKue 1, KaK:

— (GOpMHUpPOBAHHE HWHTEIUICKTyaJIbHO Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBRHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HamnpaBJIEHHOCTh OOYyYEHHUs Ha CUCTEMAaTHYeCKOe MPUOOIIeHHE 00yJYaronxcs
K CaMOCTOSITeNIbHOM TMO3HABaTEeNbHON AESITETbHOCTH, HAyYHBIM METOJIaM IO3HaHUS,
(opMUPYIOLTUM MOTHBALIMIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUH;

— o0ecrieueHre yCIIOBHM, CIIOCOOCTBYIOIMUX MPHOOPETCHUIO O0YJarONTUMUCS
OTbITa Pa3HOOOpPA3HON JEATEIBHOCTH, TMO3HAHUS M CaMOMO3HAHUA, KIIOYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMH), HMEIONIMX YHUBEPCAIbHOE 3HAUYCHHE [IJIst
Pa3IUYHBIX BUJOB JCSITEIBHOCTH;

— ¢opmupoBaHue o0miel  (QYHKIIMOHAJIBHOM M  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHUCJIE YMEHUH OOBACHATH U OLIEHUBATH SIBICHUS OKPYKAIOIIETO
MUpa, UCTIOJIb3Ys 3HAHUSL U ONBIT, TOJyYCHHbIC MPU U3YYCHUH XUMUU, IPUMEHSTh UX
MIPH PEIICHUH TPOOIJIEM B TIOBCETHEBHOM KU3HU U TPYIOBOH EATEIHHOCTH;

— (popmupoBaHue y 00y4aromMxcs T'yMaHUCTHUECKUX OTHOLICHHWM, NOHWMaHUs
[EHHOCTH XUMHYECKUX 3HAHUM JJIs BBIPAOOTKH HKOJIOTMYECKU LIEJIECO00pPa3HOTO
MOBE/ICHUS B OBITY M TPYJOBOM ACSITEILHOCTH B LIEJSX COXPAHEHHSI CBOETO 3/IOPOBBS U
OKPYXaroIEn MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHHUIO HA OCHOBE YCBOCHHS OOIIEUeTIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHMUS.

OO1iee yncio 4acoB, OTBEIEHHBIX JJI U3YYEHHs] XUMUU HA YPOBHE OCHOBHOI'O
oOmero obpaszoBanusi, coctaBisger 136 yacoB: B 8 kiacce — 68 dacoB (2 uaca B
HeJento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COILEPKXAHUE OBYUYEHUASA

8 KIIACC

IlepBoHaYa/ibHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XuMun B )KU3HU YEIOBEKa. XUMHUS B CUCTEME HayK. Tena u
BelecTBa. OU3nyecKkrue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemiecTB. [lonsaTue
0 MeTojax Mo3HaHud B XuMuU. YucTele BemecTBa U cMecH. CrocoObl paszzeseHus
CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE AJIEMEHTHI. CUMBOJIbI XUMUYECKHUX 3JIEMEHTOB.
[TpocTeie U cll0XKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudaeckas: ¢opMmyna. BaleHTHOCT, aTOMOB XHMHYECKUX JJIEMEHTOB. 3aKOH
NOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTenpHass aTtomHas wmacca. OTHOCUTEIbHas
MOJIEKYJISIpHas Macca. MaccoBast 107151 XUMHUYECKOT0 JIEMEHTA B COCIUHEHUH.

KomnuectBo BemectBa. Mosib. MonsipHas macca. B3amMOCBS3b  KOJIMYECTBA,
MacChl U YUCJa CTPYKTYPHBIX €IUHUII BeliecTBa. Pacuérsl o ¢popmMynaMm XUMUYECKUX
COCIMHECHUM.

Ou3NUecKue U XUMHUYECKUE SIBIICHUS. XUMHYECKas peakiuss U €€ MNpHU3HaKU.
3aKOH COXpaHEHHS MacChl BENIECTB. XHMHUUYeckHe ypaBHeHus. Kiaccudukarms
XUMUYECKUX PEAKIUN (COeTMHEHMUS, Pa3JI0KECHUS, 3aMEIICHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCYJOM, MpaBWiaMu pabOThl B J1IA0OpaTOpUH U
npuémMamMu oOpalieHusi ¢ J1abopaTOpHBIM OOOpPYJAOBaHUEM, H3YUYECHHE U OIMCaHUE
(bU3MYECKUX CBOMCTB 00pa3IioB HEOPraHMUECKUX BEIIECTB, HAOMIOJCHUE (PHU3UICCKUX
(naBjaeHUWe BOCKA, TasHWE JibJa, pACTHUpAHUE caxapa B CTyIKe, KWUMEHUE U
KOHJICHCAIlUsl BOJAbI) W XHUMHYECKUX (TOPEHUE CBEUH, MPOKAJIMBAHHE MEIHOU
MIPOBOJIOKH, B3aUMOJICMCTBUE MeJla C KUCJIOTOM) SIBIIEHWH, HAONIOACHUE U OMUCAHUE
MIPU3HAKOB MPOTEKAHUSI XUMUYECKUX PEaKIUil (pa3ioKEeHHUE caxapa, B3aUMOJECHCTBUE
CEpHOM KHUCIOTBI C XJOpUIOM Oapus, pasnoxkenue ruapokcuga menu (l1) mpum
HarpeBaHuM, B3aUMOJICHCTBUE kele3a ¢ pacTBopoM conu Meau (1), uzydenue cnocobon
pa3zliereHusi CcMeceil: ¢ MOMONIIbI0 MarHurta, (QUIbTPOBAaHUE, BBIAPUBAHUE,
JTUCTHIUTALINS, XpoMaTtorpadusi, TPOBEICHUE OYMCTKU MOBAPEHHOM COJIU, HAOIIOJCHUE
U ONKCAHUE PE3YJIbTATOB MPOBEACHUS OIbITA, WLTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS
MacChl, CO3JIaHKE MOJIeJICH MOJIEKYJT (IIapOCTEP>KHEBBIX).

Ba:xHeiimue npeacTaBuTe I HEOPraHUYECKUX BellECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopom — 3J€eMEHT U NIPOCTOE
BemecTBo. Haxoxaenue kuciopoja B nmpupoje, pu3ndeckue U XMMUIECKHE CBOMCTBA
(peakuu  ropenwus). Oxcupapl. [Ipumenenue xucimopoma. CrHocoObl TMONTYYCHUS
KHCJIOpoJa B Ja0OpaTOpUU M MPOMBINUIEHHOCTH. KpyroBopot kuciopoaa B MpUPOJE.
O30H — a;IoTponHas MOIU(PUKALMS KHUCIOPOa.



TennoBoii 3¢(HeKT XUMHUUECKON peaklny, TePMOXUMUYECKUE YPaBHEHHS, K30~ U
SHIO0TEPMUYECKHE peakluu. TOMIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/lyXa, YCUIICHHE
MapHUKOBOTO 3 (PeKTa, pa3pyIieHne 030HOBOTO CIIOS.

Bonopon — smemeHT u npocrtoe BemiecTBO. HaxokleHne Bogopoja B IPHUPO/IE,
bu3nUecKue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI nmoiaydeHus. Kuciorel u
COJIH.

Monsipabiil 00BEM ra3oB. Pacu€Tel N0 XUMUYECKUM YPaBHEHUSIM.

dusnveckre CBOMCTBa BOJbL. Boma kak pactBopurenb. PactBopsl. HackieHHbie u
HEHACBHILIEHHBIE pacCTBOPBI. PACTBOPUMOCTH BelIECTB B BoJe. MaccoBasi 10J1s1 BEUIECTBA
B pacTBOpe. XUMHUYECKHE CBOKMCTBA BOAbL. OCHOBaHMSA. Posib pacTBOPOB B NMPUPOJE U B
KU3HU 4yesnoBeka. KpyroBopoT BOJbI B IpUPOJIE. 3arpsi3HEHUE MPUPOAHBIX Boj. OXpaHa
Y OYKMCTKA MPUPOJHBIX BOJI.

Knaccudukanus nHeoprannueckux coeauHenuit. Oxcunpl.  Krnaccudukarms
OKCHUJOB: coJieoOpasyromiue (OCHOBHBIE, KHCJIOTHBIE, am(poTepHbIC) u
HecosneoOpaszyrone. Homenknarypa oxkcunoB. dusnueckue U XMMHUYECKUE CBOMCTBA
okcuaoB. [lomydeHrne OKCUIOB.

OcHoBanusi. Knaccudukaius 0CHOBaHMI: MIETOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuii. @Pu3nyeckue W XHUMHUYECKHME CBOWCTBA OCHOBAHUM.
[Tosrydyenre oCHOBaHMM.

Kucnotel. Knaccupukanus xucnor. Homenknatypa kucior. dusmyeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. P aktuBHOcTH MetaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknatypa coseil. Pu3nyeckue U XUMHUYECKUE CBOWCTBA COJEH.
[Tomyuyenue coueil.

I'eneTnueckas cBsI3b MEXY KJIaCCaMU HEOPTAHUYECKUX COSTUHEHUM.

Xumuueckuii IKCnepumenm:

KAUE€CTBEHHOE OIPEJIEIICHUE COACPKAHUS KHUCIOpOJa B BO3JyXE, IOJIy4YEHHUE,
coOupaHue, pacrno3HaBaHWE W HW3YYEHUE CBOMCTB KHUCIOPOJa, HAOJIOJCHHE
B3aMMO/JICUCTBUSL BEUIECTB C KUCIOPOJOM U YCJIIOBHUS BOZHUKHOBEHMS U MPEKpaLICHUS
ropenusi (Mokapa), O3HaKOMJIEHHUE C OOpa3laMHh OKCHIOB M OINHCAaHUE WX CBOMCTB,
MoJyuyeHue, coOupaHue, pacro3HaBaHWE M M3YYEHUE CBOMCTB BOAopoja (ropeHue),
B3anMoJielicTBue Bojopoaa ¢ okcugom Meau (1)  (BO3MOXKHO HCIOJIB30BaHHE
BHUJICOMATEPHAIIOB), HAOIOJeHHE OO0pa3loB BEMIECTB KOJIMYECTBOM 1|  MOJIb,
HCCIieIOBaHUE OCOOCHHOCTEH pPacTBOPEHMsI BEIIECTB C Pa3IMUHONM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPENCIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEIIECTBA, B3aMMOJICCTBUE BOJbI C METaJlaMH (HATpUEeM M KajbIlueM) (BO3MOKHO
WCIIOJIb30BAaHUE  BHUJICOMATEPUAJIOB), HCCIEIOBAHUE OOpa3I[OB  HEOPTaHWYECKUX
BEIIIECTB PA3UYHBIX KJIACCOB, HAOJIOJEHHWE HW3MEHEHHS OKPACKHM WHIUKATOPOB B
pacTBopax KHCJIOT W IIejoder, u3ydeHue B3aumojercTBusi okcuaa meau (l) c
pPacTBOPOM CEPHOM KHUCIIOTBI, KHCJIOT C METAUIAMU, PEAKUUN HEUTpaIU3aluu,



MOJIyY€HUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO0 METAJUIA JIPYTUM U3
pacTBOpa COJM, PEUIEHHE SKCIEPUMEHTAIbHBIX 3a7ad No TeMe «BakHeumme Kiacchl
HEOPraHUYECKUX COCTUHCHUIN.

IMepuognueckui 3axkoH u Ilepuoamyeckasi cucreMa XMMHYECKHUX 3JI€MEHTOB
. N. MenaeneeBa. Ctpoenne aToMoB. XUMHYeCKasi CBA3b. OKMCIUTENBHO-
BOCCTAHOBUTEJbHbIC PeaKIUU

[TepBbie MOMBITKU KJIACCU(UKAIIMA XUMHUUECKUX AeMeHTOB. [loHaTre o rpymmnax
CXOJHBIX JJIEMEHTOB (IEJIOYHbIE U IIEJTOYHO3EMENIbHbIE METaIbl, TaJOTeHBI,
MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpPbIE 00pa3yloT aM(pOTEPHBIE OKCUIBI U THAPOKCHU/IBI.

[lepnoanueckuii 3akoH. [lepruonnueckas cucrema xumuueckux siaemeHToB 1. U.
MenneneeBa. Kopotkonepuomnas u mamuHHONepuwomHas (opmer [lepuoamueckoit
cucteMbl xumudeckux diemeHToB [[. WM. Menneneesa. llepmoasl W rpymnisl.
PU3NYECKUN CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB EPUOA U I'PYIIIBI JIIEMEHTA.

Crpoenne aromoB. CoctaB aTomHbIX snep. M3orombl. Onexktponsl. CTpoeHHE
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHUYECKUX A1eMeHTOB lleproanyeckoit
cucrembl JI. W. Menneneea. XapakTEpUCTUKA XUMHYECKOTO 3JJIEMEHTA MO €ro
nonoxenuto B [leprnoanueckoit cucreme /1. 1. Menneneesa.

3aKOHOMEpPHOCTH HW3MEHEHHsSI paJuyca aTOMOB XHMHUYECKHX DJEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYIIIIAM U IIEPUOIAM.

3nauenne I[lepuonnueckoro 3akoHa W llepHonMYECKOM CUCTEMBI XMMHUYECKHX
AJIEMEHTOB Ui pa3BUTHS Haykun W npaktuku. JI. M. MenneneeB — yd€HbId H
rpakIaHUH.

Xumuueckass  cBsa3b.  KoBajeHTHas  (mosisipHas W HEMOJISIpHAsl)  CBA3b.
DIIEKTPOOTPULATETBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAsI CBSI3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchr
OKHCJIEHUS U BOCCTAHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumMenm:

U3y4YeHHE O0Opas3IoB BEIIECTB METAIJIOB M HEMETaUIOB, B3aMMOJICHCTBHE
TUJIPOKCHAA LHMHKA C pPacTBOpaMHU KHUCJIOT M IIEIOYEH, TMPOBEACHHUE OMBITOB,
WUTIOCTPUPYIOUIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX Peakiivili (ropeHue,
peaKIuu pa3oKeHUs, COSTUHEHUS).

Mesxcnpeomemmnuwie ceasu

Peannzanust MeXnpeIMETHBIX CBsSI3ed NpU HM3YYEHUUM XHMUU B 8 Kiacce
OCYILIECTBIISIETCA Ye€pe3 HUCIOJb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHATHM,
TaK ¥ MOHSATHUM, SBJISIONIMXCS CUCTEMHBIMHU ISl OTJEIBbHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOTO IIMKJIA.

OO0mme ecTecTBEHHO-HAYYHbBIC TTOHSTHUS: HAYYHBIN (DAKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHanu3, CHUHTE3, KiacCU(UKAIMs, TEePUOANYHOCTh, HAOIIOIEHHEe, JKCIIEPUMEHT,
MO/JICJINPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.



®dusuka: Marepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHUJ, U30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUN 3apsij, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSIHHE BEIIECTBA, Ta3, (PU3WYECKUE BEIMYUHBI, SIUHUIIEI H3MEPEHUS,
KOCMOC, IIJIaHETHI, 3BE€3/1b1, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rumpocdepa, MuUHEpanabl, TOPHBIE MOPOABI, IMOJIE3HBIE
HCKOIIA€MBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKus

ITepuonnueckuit 3axoH. Ilepuomuueckas cucreMa xuMudeckux aneMeHToB Jl. U.
MenpneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaIus, KAIbIUA U UX COCIMHEHUN B COOTBETCTBUU
C IIOJIOKEHUEM DJIEMEHTOB B [leprnoanueckon cucreMe U CTpOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XHMHYECKOM CBA3U. THUIBI KPUCTALUIMYECKUX
PEMETOK, 3aBUCMMOCTh CBOWCTB BELIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKH U BUAA
XUMHYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K pPa3JIMYHBIM  KJlaccaM HEOPraHWYECKUX
COCIMHEHUN, TEHETUYECKAs CBA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanuss XUMUYECKUX PEeakiUil M0 pa3iMuHbIM MpU3HAKaM (M0 YUCITy U
COCTaBYy YYacCTBYIOLIMX B PEAKIUHU BEIIECTB, MO TEIIOBOMY 3(DQeKTy, 10 U3MEHEHUIO
CTENEHEH OKHUCJICHHs] XWMHUYECKHX DJJIEMEHTOB, IO OOpaTHMOCTH, MO Y4YacTHUIO
KatanuzaTopa). JK30- U DHIOTEPMHUYECKUE PEAKIIUU, TEPMOXUMHUUYECKIE YPaBHEHHUSI.

[TonsitTue o ckopoctn xXumuuecko peakiuu. [lonsitTue 00 0OpaTUMBIX W
HEOOpaTUMBIX XHMHUYECKUX peakiusix. [loHsATHE O TOMOrE€HHBIX M TE€TePOreHHBIX
peakuusx. Ilonarue o karamusze. [loHsiTHE O XUMHYECKOM paBHOBeCHMU. DAKTOPHI,
BIIMSIOIIME HA CKOPOCTb XUMHYECKOM PEAKUMH U  IOJOXKEHHE XHUMHUYECKOTO
pPaBHOBECHUSL.

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIE peaxkuuu, BJIEKTPOHHBIN OaytaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHOM peakinu. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMNA C UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OalaHca.

Teopusi 3JIEKTPOJUTUYECKON OHUCCOLMAIMU. OJIEKTPOJIUTHI U HEDIIEKTPOJIUTHI.
Katnonsl, aHuoHbl. MexaHW3M JUCCOLMAMM BELIECTB C PAa3JIUYHBIMU BUIAAMHU
xuMuueckon cBs3u. CreneHp aguccoruanuu. CUabHbIE U CIa0bIe dJIEKTPOIUTHI.

Peakunu noHHOro oOMeEHa. YCIIOBUSI MPOTEKaHUs pEakIuii MOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHbBIE HOHHBIE YpaBHEHHS peakiuii. CBOMCTBa KUCIOT, OCHOBaHUM U
CoJIell B CBETE MPEICTABICHUA 00 AJICKTPOJUTHUYECKON nuccoruanuu. KauecTBeHHbIE
peakunu Ha UOoHBL. [IoHATHE O THapOIU3E COJIEH.

Xumuueckuii IKCHepuUMeHm



03HAaKOMJIEHUE C MOJIEJISIMA KPUCTAJUIMYECKUX PEIIETOK HEOPIraHMYECKUX BEIIECTB
— METaJUIOB M HeMeTayyioB (TpaduTa U anMasa), CII0KHBIX BEUIECTB (XJIOpUIa HATPHS),
HCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTM XHMHUYECKOW pEaKkUWd OT BO3AECHUCTBUS
paznUYHBIX (DAKTOPOB, HCCIEAOBAHHE DIIEKTPOMPOBOJHOCTH PACTBOPOB BEILECTB,
npolecca TUCCOIMAIMU KUCIIOT, IIeJIouei U cojiel (BO3MOXHO HCIOJIb30BaHUE BUICO
MaTepHuasoB), IPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIINX TPU3HAKK MPOTEKAHUS PEAKIUN
MOHHOTO oOMeHa (00pa3oBaHUE OCAJ/IKa, BBIJICJICHHUE Ta3a, 00pa30BaHUE BO/JIbI), OMBITOB,
WUTIOCTPUPYIOMINX TPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIuil (ropeHue,
peakiMu paslIoKeHUs, COCIUHEHUs), pPACIO3HABAHUE HEOPraHWYECKUX BEIIECTB C
MOMOIIBIO KAYECTBEHHBIX PEaKIMi HAa MOHBI, PEIICHHE IKCIIEPUMEHTAIILHBIX 3a/1a4.

Hemeranibl U MX coeIMHEHUA

OO6mrast  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTHM  CTPOEHHUS  aTOMOB,
XapakTepHble cTeneHu okuciaeHuss. CTpoeHue U (U3NYECKUE CBOICTBA MPOCTHIX
BEILIECTB — IaJOT€HOB. XUMHYECKUE CBOMCTBA HA IPHUMEPE XJopa (B3aUMOJACHCTBUE C
METaJulaMHM, HEeMeTalulaMy, IejgoyamMu). XjopoBoaopon. ComsiHag  KUCIOTA,
XUMHUYECKUE CBOICTBA, MOJTy4YEHUE, MPUMEHEeHHe. JleficTBhE XJopa M XJIOPOBOJIOpOAA
Ha OpraHu3M 4esoBeKka. BakHelue XJIopuIbl U UX HAX0XKACHUE B IPUPOJE.

O6mass xapakrepuctuka dieMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble CcTeneHu okucieHus. CrpoeHue U (uU3HUECKHUE CBOWCTBA
MPOCTBIX BEIIECTB — KUCJIOPOJa U Cepbl. AJUIOTPOIHbIE MOAU(PHUKALMK KHUCIOPOJa U
cepbl. XHMHUYECKHE CBOMcTBa cepbl. CepoBOmOpOa, CTpPOCHHE, (PUINYECKHE U
XUMUYECKUE CBOMCTBA. OKCHUIBI CEpbl KaK INPEICTABUTENN KHCIOTHBIX OKCHJIOB.
CepHas kucnota, GuU3MUECKHME W XMMHUUYECKHE CBOMCTBA (OOIIME KaK MpECTaBUTEIS
Kjlacca KHUCIOT U creunpuyeckue). XUMHUECKHE peakldd, JeKallde B OCHOBE
MPOMBIIUIEHHOTO Ccroco0a TOJIy4eHUs CepHOM KucinoTbl. IlpuMeHeHue cepHOU
kucioTel. ConM CepHOM KHUCIOTHI, KayeCTBEHHAs peakuus Ha CyJb(aT-uoH.
Haxoxnenne ceppl u €€ coeauHEHWW B Tmpupoae. XUMHUUYECKOE 3arpsi3HCHUE
OKPYXAaIOIEH Cpeibl COEAUHEHUSMHU CEPBI (KUCIOTHBIE T0KIH, 3arPA3HEHUE BO3IyXa U
BOJIOEMOB), CITOCOOBI €r0 MPEI0TBPAIICHUS.

OO6mass xapakrtepucTuka 3neMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUsA. A30T, pacnpoCTpaHEHUE B MPHUPOJE,
¢usznueckue U XuMuU4eckue cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
buznyeckue U XMMUYECKHUE CBOMCTBA, MONTyYeHHe U npuMeHeHue. Cojau aMMOHUS, UX
¢du3nUecKkue U XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KayecTBeHHasi peakiysi Ha HOHBI
aMMOHUS. A30THas KUCIOTa, €€ TOoJlydeHHe, (U3MYECKHe U XUMHUYECKHE CBOMCTBA
(obmue Kkak mMpeACTaBUTENs Kiacca KHUCIOT u creuupuyeckue). Hcmonb3oBaHue
HUTPATOB WM COJICH aMMOHHUSI B Ka4eCTBE MUHEPAIbHBIX YI0OpeHui. XuUMHUYECKOe
3arpsi3HEHHE OKpPYXAloLleld Cpelbl COEOUHEHUSMH a30Ta (KUCJIOTHBIE JOXK[IHU,
3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Docdop, aminoTpomnHble MOAUUKAIUU
docdopa, pusnueckue u xummyeckue cpoiictBa. Oxcun docdopa (V) u dochopnas



KHCIIOTa, (U3HUecKne U XUMUYECKHe CBOWCTBA, mosydyeHue. Mcnonp3oBanue ¢ocdaTo
B KaU€CTBE MUHEPAIbHBIX YI00pEHUH.

Obmas xapakrepuctuka djeMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTpOEHUS
aTOMOB, XapaKTEpPHBIE CTETEHH OKHCICHMS. YTJEpOJ, aJIOTPONHBbIE MOIU(DUKALINH,
pacnpocTpaHeHue B Mpupoje, (pu3Myeckue M XUMHUYECKHE CBONCTBA. AJcopOuus.
KpyroBopot yrnepona B npupozae. OKcuabl yriaeponaa, ux GuU3NYECKue U XUMHUYECKHE
CBOMCTBA, JACICTBUE HA KUBbIE OPraHU3MBbI, I0JYYEHHUE U TPUMEHEHUE. DKOJIOTHYECKHE
poOJieMbl, CBsI3aHHBIE ¢ OKCUJOM yriepojaa (1V), rumoresa riodanbHOTO MOTEIICHUS
KJIMMara, MapHUKOBBIA 3(PdekT. YronbHas KuclIOTa U €€ Colid, UX (PU3NYECKUe H
XUMUYECKUE CBOMCTBa, TOJydeHHEe U TmpuMmeHeHue. KadecTBeHHass peakuus Ha
KapOoHaT-uoHBI. Vcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KAaK O COEAMHEHUAX
yriaepoaa (MeTaH, 3TaH, 3TWIEH, alleTUJIEH, 3TaHOJ, IJIMUEPUH, YKCYCHAas KHUCIIOTa).
[IpupoHbIe HCTOYHUKH YTIIEBOJOPOAOB (YroJib, IPUPOIAHBINA ra3, HEPTh), MPOAYKTHI UX
nepepaboTku (O€H3WMH), WX POJb B OBITY W NpoMbilLIeHHOCTU. [loHsTHE O
OMOJIOTMYECKH Ba)KHBIX BELIECTBAX: )KUPAX, O€JIKax, yriaeBoJax — M UX POJIM B JKU3HU
4eJioBeKa. MarepraiabHOE €IMHCTBO OPTaHUYECKUX U HEOPIaHUYECKUX COCIUHEHUN.

Kpemuuii, ero gusnueckne 1 XuMUYECKHE CBOWCTBA, MOJyY€HUE U IPUMEHEHHE.
Coenunenust kpemHusi B npupoje. O6mue npeacraBiaeHus o0 okcunae kpemuus (1V) u
KpeMHHEBOW Kuciote. CHUIIMKAThI, UX HCIOJb30BaHUE B OBITY, B IPOMBIIUICHHOCTH.
Baxneiiime cTpouTelnbHblE MaTepHalibl: KepaMUKa, CTEKJIO, I[IEMEHT, OETOoH,
xene300etoH. [IpoGiembl 6€30MacHOr0 MCIONB30BAHUS CTPOUTEIBHBIX MATEPHAIOB B
ITIOBCEJHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3yuyeHHE O0Opa3ll0B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUI-MOHBI U HAOIIOJICHUE MPU3HAKOB HMX
NPOTEKaHUs, OMBITHI, OTPAXKAIOLIUE PU3NUECKHE U XMMHUYECKHUE CBOMCTBA raJIOT€HOB U
UX COEIUHEHUN (BO3MOXHO HCIOJIb30BAHUE BHUIEOMATEPUAIOB), O3HAKOMJIEHUE C
oOpa3iaMu  XJIOpUIOB (TaJIOT€HUIOB), O3HAKOMJIEHHME ¢ oOpasliamMu cepbl u eé
COEIMHEHUSIMU (BO3MOXHO UCIIOJIb30BAaHUE BHIEOMATEPUANIOB), HAOIIOIEHHE MpoLecca
oOyTJIMBaHMs caxapa MoJl IeWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, M3YYCHHE
XUMUYECKUX CBOMCTB pa30aBIEHHON CEPHOW KHCIOTHI, MPOBEIACHUE KauyeCTBEHHOUN
peakuuu Ha cyiab(harT-uoH U HaONIOJCHUE MpU3HAKa €€ MPOTEKaHUs, O3HAKOMIJICHHE C
¢u3myeckuMu  cBOWCTBaMHM a3zoTa, ¢Gochopa W UX COECOUHEHUH (BO3MOMKHO
MCIIOJIb30BAaHUE BHUCOMATEpPUAJIOB), oOpa3liaMu a30THBIX M (pochopHBIX ymoOpeHui,
noJiyueHue, coOupaHue, paclio3HaBaHWE U M3y4YEHHE CBOWMCTB aMMMaka, MpPOBEACHUE
KaueCTBEHHBIX PEAKIMH HAa MOH aMMOHMS U (pocdaT-MOH U M3ydeHUE MPHU3HAKOB HX
IIPOTEKaHUs, B3aUMOJECHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbIO
(BO3MOKHO HCIOJIb30BAHHE BUEOMATEPUATIOB), U3YUEHUE MOJENIeH KPUCTAILTMYECKUX



peméTok anMaza, rpaduta, QyIepeHa, O3HAKOMIICHHE C MPOIECCOM acopOIuu
PAaCTBOPEHHBIX BENIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTHMBOrasa,
MOJIyYeHUE, COOMpaHHE, PACIO3HABAHME W W3YYEHUE CBOMCTB YIJIEKHUCIOIO Tasa,
IPOBE/ICHUE KAYECTBEHHBIX pEaKIMi Ha KapOOHAT W CUJIMKAT-UOHBI U HW3Y4YCHUE
OPU3HAKOB HMX  MPOTEKaHUs, O3HAKOMIICHHME C  MPOAYKUMEHW  CHJIMKATHOU
MIPOMBIIICHHOCTH, PEUIEHUE HKCIEPUMEHTANBHBIX 3a7au 1o Teme «Baxueiiue
HEMETaJIbI U UX COCTUHCHUS».

MeTaJsibl 1 X COeITMHEHUS

OO6miast xapakTepuCTUKa XMMHUYECKUX 3JIEMEHTOB — METaUIOB Ha OCHOBAHUM UX
nonoxenus B [lepuoanueckon cucreme xumuuyeckux aineMmeHToB [[. 1. Menneneesa u
cTtpoeHus atoMoB. CTpoeHHe MeTauioB. MeramuinuecKkas CBsi3b M MeETaJuIMYecKas
KpUCTAJUIMUECKasi PpeIIETKA. JJICKTPOXUMUYECKUN pAJl  HANPSKEHUM METaJlIoB.
duznueckre W XUMHUYECKHME CBOWcTBa MeTamwioB. OOmme CcrnocoObl MOJIyYSHUS
MeTtauioB. [loHSATHE O KOPpPO3WKM METALIOB, OCHOBHBIE CHOCOOBI 3alIUTHI HUX OT
koppo3uu. CruiaBsl (CTajb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B OBITY U
MIPOMBIILICHHOCTH.

[[lenounsie MeTaIbl: MOJIOKEHUE B [leprHoaMYecKor CHUCTEME XHMHUYECKUX
anemeHToB J[. M. MenneneeBa, CTpoeHHE HX aTOMOB, HAaXOXXJICHUE B IPUPOIE.
duznueckre W XUMHUYECKHE CBOMCTBa (Ha mpumepe Hatpusi u Kanus). OKCUIbI U
TUAPOKCUIBI HATpUsI U Kalus. [I[puMeHeHre MeI0UHbIX METAIJIOB U X COCTUHECHMUIA.

[{eroyHO3€E€MENBHBIE METAUIBI MATHUM 1 KaJbLUW: TIOJIOkKEHNE B [leproanyeckon
cucremMe xumuueckux osnemeHtoB J[. M. MeHneneeBa, CTpoeHHME HX AaTOMOB,
HaxoxaeHue B mnpupone. dusznueckue M XMMHYECKHE CBOWCTBA MarHusi M KajbLUs.
Baxueiime coemuHeHus Kaibius (OKCHUI, THUAPOKCHI, coiu). JKECTKOCTh BOJBI U
CIOCOOBI €€ YCTpaHEHHUSI.

AOMUHHIN: TIOJNIO)KEHHE B llepnonnueckoi cuCcTEME XMUMHYECKHUX JJIEMEHTOB [l.
N. Menneneesa, CTpoeHuE aTomMa, HaXOXKJIeHUE B Ipupoae. Gusznueckne 1 XUMHUYECKUe
CBOMCTBa aTIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHAA U TUAPOKCH 1A ATFOMUHHUS.

Kenezo: nonoxenne B llepuoanueckon cucreMe xuMudeckux snemeHtoB [l. U.
MeHnpneneeBa, CTpOCHHE aTOMa, HaXOXKIAEHHUE B mpupoje. PU3NUYECKHE U XUMHUYECKHE
cBoMcTBa kene3a. Oxcupl, rugapokcuasl U conu xenesa (1) u xxenesza (11l), ux cocras,
CBOWCTBA U NOJyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ 00pa3liaMy METaJUIOB U CILJIAaBOB, MX (PU3MYECKHUMHU CBOWCTBAMH,
U3YyYEHUE  pe3yibTaTOB  KOPPO3UUM  METAUIOB  (BO3MOXHO  HMCIIOJIb30BAaHUE
BHJICOMATEPHAIIOB), 0OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHA KAJIBIIMSA U HATPHUS C BOJOU
(BO3MO’KHO HCIIOJIb30BAaHUE BUIECOMATEPUAIIOB), UCCIEA0BAHUE CBOMCTB KECTKOM BOABI,
mpolecca  rOpeHust  Jkeineza B KUCIOpoJae  (BO3MOXKHO — HMCIOJIb30BaHHE
BHJICOMATEPHUAJIOB), TPU3HAKOB MPOTEKAHUS KAaU€CTBEHHBIX PEaKIIMi Ha MOHBI: MarHuUs,
KaJbliMs, antoMuHud, nuHka, sxkeneza (1) u xeneza (1), menu (1), Habmrogenue u



ONKMCAHUE NPOLECCOB OKPALIMBAaHWA I[UIAMEHH HOHAMHM HAaTpUs, Kaldusl W KaJbLIHS
(BO3MOKHO HCIIOJIb30BAHHUE BUECOMATEPHANIOB), HCCIeA0BaHuE aM(pOTEPHBIX CBOWCTB
TUAPOKCHIA ATFOMUHUS U THIPOKCUA IMHKA, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 33]a4 I10
TeMe «BakHelme MeTauibl U UX COCIUHEHUS.

XuMHA 4 OKpPYKaKIas cpeaa

BemecTtBa u marepuansl B TOBCEIHEBHOW JKM3HHM 4YeJOBEKa. be3omacHoe
UCIIOJIb30BAaHME BEIIECTB M XMMHYECKMX peakuud B ObiTy. IlepBas momoums mpu
XUMHUYECKUX 0KOTaxX U OTPABJICHUSAX.

XUMUYECKOE 3arps3HEHHE OKpY’Karollell cpeapl (mpeaenbHas JOIyCTHMast
KoHIleHTpanus Beulects, naiee — IIJIK). Poiap Xxumum B pelieHMM 3KOJIOTMYECKUX
npoOsem.

Xumuueckuii IKCnepumMenm:

U3yuyeHue oOpa3loB MaTepHasoB (CTEKJIO, CIUIaBbl METAJUIOB, IOJUMEpPHBIE
MaTepuabl).

Mesicnpeomemmuoie cea3u

Peasmzannst MeXnpeIMETHBIX CBsS3€d IIPpU M3Y4YEHUM XHMMUM B 9 Kiacce
OCYUIECTBJISIETCSL Yepe3 HMCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK W MOHATHM, SBISIOIIMXCSA CUCTEMHBIMH JJI OTIEIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKJIA.

OO01Me ecTeCTBEHHO-HAY4YHbIE ITOHATHUS: HAYYHbIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaluu3, CHUHTE3, KiacCU(UKalMs, TIEePUOJAUYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT,
MOJIETTUPOBAaHUE, M3MEPEHHUE, MOJEIb, SBJICHUE, MApHUKOBBIN 3(P(PEKT, TEXHOIOTHS,
MaTepHuabl.

®uznka: marepus, aTOM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKIIHJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, NEKTPUUECKUN 3aps]l, NPOBOAHUKHU, MOJIYIPOBOIHUKH,
TURJIEKTPUKH, (POTOIIEMEHT, BEMIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEILIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTa/NIMYecKas pemérka, CIUIaBbl, (U3MUECKUe
BEJIMYMHBI, €AUHULBl H3MEPEHMS,, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3BI,
Comnnue.

buonorusa: ¢otocuHTe3, aAbIxaHue, Ouocdepa, SKOCHCTEMA, MHUHEPATbHbIE
yA00pEHUs, MUKPODJIEMEHThI, MAKPO3JIEMEHTHI, TMTATEIbHbIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPOBI, MOJE3HBIE
VICKOIIa€MBbI€, TOILJIMBO, BOJIHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA ITPOI'PAMMBLI 110
XNMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATDBI

JIMuHOCTHBIE  pe3ynbTaThl OCBOEHHUS  MPOTPaMMBI  OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JOCTUTAlOTCS B XOJ€ OOy4YeHUs XHMHM B €IUHCTBE YYEOHOW U
BOCIIUTATENBHON JEATEIbBHOCTH B COOTBETCTBHM C TPAJAUIMOHHBIMU POCCUUCKUMH
COLMOKYJIBTYPHbIMM U JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IIPUHSTBIMU B
oOlllecTBe TNpaBWIaMHM M HOPMAaMHM TMOBEJIEHUS U CIIOCOOCTBYIOT —Ipoleccam
CaMONO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMN O0YUYarOIIHNXCS.

JInuHOCTHBIE pe3yJIbTATHI OTPAKAIOT TOTOBHOCTh o0yJaromuxcs
PYKOBOJCTBOBAThCA CUCTEMOU MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTAIMN U PaCIIUPEHUE
OIbITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOWIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAYYHOMY HACJIEAWIO0, TOHUMAHUS 3HAYEHUS] XHMUYECKOM HAyKu B KU3HU
COBPEMEHHOr0 O0IIeCTBa, CIIOCOOHOCTH BIAAETh JOCTOBEPHOM HH(pOpManuen o
IIEPEIOBBIX JOCTHKEHHUSAX U OTKPBITUSIX MHUPOBOM U OTECYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

NPEACTAaBICHUS O COIMAJIbHBIX HOpMax M MPaBWIAX MEXKIMNYHOCTHBIX
OTHOUIEHUN B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHOMCCIIEI0BATENbCKOM, TBOPUECKOM M JAPYTUX BUJAX JCSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM JEATEIILHOCTH MPU BBHIMOJHEHUH YUE€OHBIX,
MO3HABATEIbHBIX 3a/1a4, BBIMOJIHEHUM XHMHUYECKHUX JKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX TTPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIIM B MPOIECCe
ATOW y4yeOHOU NESITeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE IMOBENEHWE U TOCTYIKH
CBOMX TOBapUUIEH C MO3UIHAN HPABCTBEHHBIX M MPABOBBIX HOPM C YUYETOM OCO3HAHUSA
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHPOBO33PEHUYECKUE TIPEIACTABICHUS O BEIIECTBE M XHUMHUYECKOM pEaKIiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOLINE OCHOBY
JUISl TIOHUMAaHUsSl CYHUIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEJCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI IIPUPOIBI, B3aUMOCBS35AX YEIOBEKA C IIPUPOJHON CPENOi,
O pOJIA XMMHUU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABaTEJIbHbIE MOTHBBI, HAMNpPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU 10
XUMHH, HEOOXOMuMbIEe I OOBSICHEHUS HAOII0JaeMbIX MPOIECCOB M SBJICHHUH,
MO3HABATEIbHON, WH(MPOPMAIIMOHHOM M YMUTATENbCKOW KYJIbTYpPhl, B TOM YHCIIC
HaBBIKOB  CaMOCTOSITEJILHOM  pabOThl ¢  y4eOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATYpPOH, JOCTYNHBIMH  TEXHUYECKHUMH  CPEeACTBAaMU  HH(POPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOy4YeHUI0 U TMO3HAHUIO, JI0003HATENBPHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K CaMO0OPa30BaHHUIO, MPOSKTHOM U HCCIIEIOBATENbCKOM NESITEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHS OOYUEHHUS B JaJIbHEUIIIEM;

4) dpopmMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HaHHUE IIEHHOCTH KU3HHU, OTBETCTBEHHOIO OTHOLIEHHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3JI0POBBIA 00pa3 >KW3HHM, OCO3HAHUE IIOCIEICTBUM M HENpUATHE
BpEAHBIX  MPUBbIYEK  (YNOTpPEOJICHHs]  aJKOTOJs,  HAPKOTHUKOB,  KypeHHs),
HEO0OXOIUMOCTHU COOJIIOICHHSI TIPABUII 0€30MMACHOCTH MIPU OOPAIIEHUH C XUMHYECKUMU
BEIIIECTBAMH B OBITY U PEaTbHON KU3HH,

5) Tpy10BOr0 BOCIIMTAHHUS:

UHTEPEC K MPAKTUUYECKOMY HM3YyUEHHUIO MpoQeccuil M TpyAa pa3IMyHOro poja,
YBaXKEHHE K TPYAY U PE3yibTaTaM TPYIAOBOM JEATEIBHOCTH, B TOM YHUCJIE Ha OCHOBE
MIPUMEHEHUSI MPEAMETHBIX 3HAHUHN MO XMMHUHU, OCO3HAHHBIN BHIOOP MHIWBUAYAJTBHOU
TPAaEKTOPUH TMPOAOLKEHUS O0O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOILECTBEHHBIX HHTEPECOB MU NOTPEOHOCTEH, YCIENIHON
npoeccHoHaNbHON JEATeTbHOCTH W Pa3BUTHS HEOOXOJIMMBIX yYMEHHUH, FOTOBHOCTh
aJIalTUPOBATHCA B MPO(ECCHOHATIBHOM cperie;

6) IK0JIOrHYeCKOTro BOCIIUTAHUS

AKOJIOTUYECKHU LETECO00PA3HOE OTHOIICHUE K TPUPOAE KaK HCTOYHUKY )KM3HU Ha
3emiie, OCHOBE €€ CYIECTBOBaHUs, IOHUMaHUE LEHHOCTH 3/I0POBOr0 M OE3011aCHOr0
oOpaza >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DU3UYECKOMY U
ICUXWYECKOMY 3/10POBbIO, OCO3HAHUE LIEHHOCTH COOJIIO/IEHUsI MpaBUi OE30MacHOro
MOBEJEHUS ITPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYALMSIX, YTPOXKAIOIIMX 310POBBIO
U KU3HHU JTI0JICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, IMOJIy4YaeMble TPH HW3YYCHUU XUMUHU, IS
pelIeHusl 3a7a4, CBA3aHHBIX C OKPYXKAIOLIEW NPUPOJHOW CPENOW, I MOBBIIECHUS
YPOBHSI  DKOJIOTMYECKOM  KyJNbTYphl,  OCO3HAaHHUA  TIJ00aJbHOTO  XapakTepa
AKOJOTMYECKUX MpOOJIeM W MyTed UX pEelIeHUs MNOCPEACTBOM METOJOB XHMHUHU,
AKOJOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHHUKATUBHOW U COLIMAJIBHOMN MIPAKTUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeaMETHBIX pPE3yJbTATOB  BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHUsS MHUPOBO33pPEHHUS OOIICHAYYHbIC MOHATHSA (3aKOH, TEOPHs, MPUHIIUII,
runoTesa, pakt, cucreMa, IpoLecc, SKCIEPUMEHT U JPYToe.), KOTOpble UCTIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpEAMETaxX M IMO3BOJISIOT HA OCHOBE 3HAHUU W3
ATUX MPEAMETOB (HOPMHUPOBATH MIPEACTABICHUE O I[EJIOCTHON HAYyYHOU KapTUHE MUPA,
U YHUBEpCaJbHblE Yy4eOHBbIC JeHCTBUS (IMO3HABATENIbHbIC, KOMMYHHUKATHUBHBIC,



pPETYJISTUBHBIE), KOTOpble  oOecreuynBalOT  (opMUpOBaHHME  TOTOBHOCTH K
CaMOCTOSITENIbHOMY TIJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOH AESTETbHOCTH.

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

Ba3oBble Jiornyeckue aAeicTBHA:

YMEHUS UCTOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIUICHUS] TP OCBOCHUM 3HAHUM:
PacCKphIBaTh CMBICT XHMHYECKHX TMOHATHN (BBIACISTh MX XapaKTepHBIE MPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHATHUSIMH), UCIOIb30BaTh TMOHATHUS JIS
OOBSCHEHUS OTACIIbHBIX (PAKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUSA U KPUTEPHUH IS
KJaccu(UKaMM XUMUYECKUX BEHIECTB W XUMHUYECKUX PEAKIUH, YCTaHABJIMBATh
PUYUHHO-CJICICTBEHHBIE CBSI3U MEXIY OOBEKTaMH H3YyUEHHsI, CTPOUTH JIOTHYECKUE
paccyxneHus (MHIYKTHBHBIC, JCIYKTUBHBIC, IO AaHAJIOTHH), JEJaTh BBIBOJIBI U
3aKJIIOYCHUS;

yMEHUE TPUMEHSATh B TIpoIllecCe TMO3HaHUS TOHATUS (TIPEIMETHhIE U
METaIpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yEMbIE B XHWMHH,
MpeoOpa3oBbIBATh IIUPOKO MPUMEHSIEMbIE B XUMHUU MOJCIIbHBIC TPEACTaBICHUS —
XUMUYECKUM 3HaK (CHMMBOJ DJJIEMEHTa), XHUMHUYecKas QopMyna H ypaBHEHHE
XUMHYECKOUN peakluy — MpU PEIICHUH yueOHO-TT03HaBaTEIbHbBIX 33/1a4, C YYETOM ITUX
MOJIEJIbHBIX TPEJICTABIICHUN BBISIBISATh U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMUYECKHX BEHIECTB U XHMHUYECKHX PEAKIUW, BBISBISATH
o0IIMe 3aKOHOMEPHOCTH, MPUYUHHO-CICIACTBCHHBIC CBSI3U M TPOTUBOPEYHS B
M3y4aeMbIX MPOIIECCaX U SIBIICHUSIX.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

YMEHHUE HCIIOJIb30BaTh IIOCTABJIECHHBIE BOMPOCHI B KAaueCTBE HMHCTPYMEHTA
MO3HAHUA, a TAaK)KE€ B KAYECTBE OCHOBBI JUIsi (POPMUPOBAHUS TUTIOTE3bI MO MPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHI,

MpUOOpPETEHUE OMbITa MO [UIAHUPOBAHUIO, OPraHU3allMM U MPOBEICHUIO
YUCHMUYECKHX DJKCIEPUMEHTOB, yMEHHE Ha0mojaTh 3a XOJOM  IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibTar, (HopMyIupoBaTh OOOOIICHHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMbITAa, UCCIEIOBAHMS, COCTABIISTh OTUET O
MpoJIeJIaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOMpPATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH UHOOPMAIUIO
Pa3IUYHBIX BHUIIOB U (POPM MPEACTABICHHS, TOJy4aeMyl0 H3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsS JIMTepaTypa XMMHUECKOTO COJIep>KaHUsl, CIIPABOUYHbBIE MOCOOU,
pecypcel IHTepHETa), KPUTHYECKH OIIEHHWBATh MPOTUBOPEUYMBYIO UM HEIOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHUE TPUMEHSATh Pa3IUYHbIE METOJbl W 3allpoChl MPH TOWUCKE W OTOOpe
nH(}OpMAIUU U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIUMBIX ISl BBITIOJTHEHUS yUeOHBIX
U T03HABATEJIbHBIX 3a7a4 OMNPEIEIEHHOrO0 THUIla, MPUOOPETEHHE OIbITa B 00JIaCTH



WCIIOJIB30BaHUs ~ WH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,  OBJIAJICHUE
KyJbTYpOM  aKTHMBHOTO  KCIOJIb30BAaHMSI  PA3JIMYHBIX  IMOUCKOBBIX  CHUCTEM,
CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJbHYIO (OpMy MpeACTaBlIeHUs HHPOpPMALMU U
WJUTFOCTPUPOBATH PEIIAEMBIE 33/1a4H HECTOKHBIMU CXEMAMU, IMarpaMMaMH, JPYTUMH
dbopmamMu rpaduKu U UX KOMOHWHALIMSIMU;

YMEHUE HCHOJB30BATh W  aHANM3HpPOBAaTh B  IMpolecce ydyeOHOH U
HCCIIEIOBATENIbCKON AESITENIbHOCTH HMH(DOPMAIMIO O BIUSHUM TMPOMBIILICHHOCTH,
CEJIbCKOTr'0 X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH TPUPOIHON CPEBI.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIC Yy4eOHbIe JeHCTBUS:

yMEHUS 3a7iaBaTh BOIMPOCH! (B XOJ€ auanora u (Wiav) AUCKYCCHHU) MO CYIECTBY
00CyX/1aeMOoi TeMBbI, POPMYJIHMPOBATH CBOU MPEIIOKEHHUSI OTHOCUTEIBHO BBIITOTHEHHS
MPEUTOKEHHON 3a/1a4u;

YMEHUS MPEICTABIATH MOJTYUYEHHBIE PE3YIbTAThl T0O3HABATEIBHOMN NS TEIbHOCTH
B YCTHBIX M NMUCBMEHHBIX TEKCTax; JEJaTh MPE3EHTALUIO PE3YJIbTATOB BBIINOJIHEHUS
XUMUYECKOTO HKCHepuMeHTa (J1adopaTOpHOTO OMbITa, Ja0OpaTOpHOM padOTHI IO
HCCIICIOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO MPOEKTA);

yMEHUsI y4eOHOrO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOU
IIO3HABATEJIbHOM M MCCIIEI0OBATEIbCKON JEATEIBbHOCTH NPU PEIICHUH BO3HUKAFOIIMX
npo0JieM Ha OCHOBE yuéTa OOILIUX UHTEPECOB U COTJIACOBAHUSA MO3ULIUN (00CYKIEHUS,
OOMEH MHEHMSIMU, «MO3TOBBIE IITYpMbD», KOOPAMHAIMS COBMECTHBIX JIEUCTBUM,
OTpeIeJICHUE KPUTEPHUEB IO OIIEHKE KaueCTBa BHITIOJIHEHHON pabOThI U Apyrue).

PeryisiTuBHbIC YHUBePCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHUE CaMOCTOSITEIBHO OINpPEAENITh LEIu JEATEIbHOCTH, IUIAHWPOBATH,
OCYIIECTBISATh, KOHTPOJIMPOBaTbH M MpPHU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BbIOMpaTh Haubosiee 3(P(PEKTHUBHBIE CHOCOOBI pPEIICHUS YYEOHBIX U
MO3HABATENIbHBIX  3a/lay, CaMOCTOSITEIBHO COCTaBJIATb WJIM  KOPPEKTHUPOBATH
IIPEJIOKEHHBIA aJITOPUTM JAEHUCTBUN IIPU BBITIOJHEHUU 3aIaHUN C YYETOM MOJIYYEHHUS
HOBBIX 3HAHUW 00 HU3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSAX, OICHUBATH
COOTBETCTBHUE MOJYYEHHOI'O Pe3yJibTaTa 3asBJICHHOW L€, YMEHHE HMCHOJb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe npeaMeTHBIX pe3ysIbTaTOB MO OCBOEHUIO 00S13aTEILHOTO CO/IEP KAHNUA,
YCTaHOBJICHHOTO JTaHHOM (penepanbHOil pabouel MporpaMMOi, BBIICISIOT: OCBOCHHBIC
00y4aronIMMUCs Hay4YHbIe 3HAHUS, yMEHUS U CIIOCOOBI AEUCTBUH, cielupruyecKue s
npeIMEeTHON 00JacTH «XUMUS, BUABI ACATEIBHOCTU MO MOJIYYEHUIO HOBOTO 3HAHUS,
€ro MHTEpIpeTanuu, MpeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3IMYHBIX yYEeOHBIX M
HOBBIX CUTYyalUsX.

K koHiy obyuenust B 8 kiacce mpeaMeTHbIe pe3ybTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:



pPacKpbIBaTh CMBICI OCHOBHBIX XHWMHYECKMX TOHSATHI: aToM, MOJIEKYJa,
XUMUYECKUN D3JIEMEHT, IPOCTOE BEIIECTBO, CJIO)KHOE BEIIECTBO, CMECH
(omHOpOAHAs W HEOAHOPOJHAS), BAJEHTHOCTb, OTHOCHUTENIbHASI aTOMHas M
MOJIEKYJISIDHAsE Macca, KOJMYECTBO BEUIECTBA, MOJb, MOJSIpHas Macca,
MaccoBasi JOJsi XMMHYECKOTO 3JIEMEHTa B COEIMHEHUHU, MOJAPHBIA 00BEM,
OKCHJ, KHCIIOTa, OCHOBaHUE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCIICHUS, XHUMHUYECKas peakluus, KiIaccuuKalus peakiuil: peakiuu
COCIMHEHHUSI, PEaKlUU Pa3JOKEHUs, PEakllud 3aMellIeHUs], peakiiuu oOMeHa,
AK30- M SHIAOTEPMUYECKUE PEAKIUH, TEIIIOBOM 3 (DEKT peakuuu, siApo aToma,
AJIEKTPOHHBIN CJOW aroMa, aToMHasi OopOWTalb, pauyC aToma, XUMHUYEcKas
CBA3b, MOJSPHAs M HEMOJSPHAsl KOBAJECHTHAs CBS3b, MOHHAs CBS3b, HOH,
KaTHOH, AaHHMOH, pacTBOp, MaccoBas [Jo0Jig1 BelecTBa (MPOLEHTHAs
KOHIICHTpAI|sl) B pacTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUA U IPUMEHSATh
9TH TOHSTHS MPU ONMCAHUU BEUIECTB U UX MPEBPAIICHMIA;

HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY UIsl COCTABJICHHS (DOPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OTpEAEIATh BaJCHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COCAMHEHMSIX,
CTENEHb OKUCJICHUS JIEMEHTOB B OMHApHBIX COCAMHEHUSX, IPUHAIC)KHOCTD
BEIIECTB K OMNpEAeIEHHOMY KJacCy COeQuHEHHM 1o ¢dopmyliaM, BUJ
XUMUYECKON CBA3M  (KOBaJ€HTHass M HWOHHAas) B  HEOPTraHUYECKUX
COCIMHEHHUSIX;

packpeiBath cmbica  I[lepmoamueckoro 3akona JI. W. Menaeneesa:
JEMOHCTPUPOBATh IIOHMMAaHHE NEPUOJUYECKONM 3aBUCHMOCTH  CBOWCTB
XUMHUYECKUX BJEMEHTOB OT MX mnojioxkeHuss B llepmonnueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BELIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;

OTHCHIBATh U XapaKTepu3oBaTh TabIMuHyo popmy Ilepuonnyeckoit cuctemsl
XUMUYECKUX BJEMEHTOB: pa3inyaTh MOHATHS «rJlaBHas noArpynna (A-
rpynmna)» u «mnobounas noarpynmna (b-rpymnmna)y», mansie u O0NbIINE NEPUOABL,
COOTHOCUTh O0OO3HayeHUs, KOTOpble MMeroTcs B Tabnuie «llepuonuueckas
cucreMa xumuyeckux osneMeHtoB JI. WM. MenaeneeBa» ¢ 4HCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHYECKHX 3JIEMEHTOB (COCTaB M
3apAn sipa, 001lee YUCIO0 ANEKTPOHOB U PACTIPEAEICHUE UX MO IJIEKTPOHHBIM
CJI0SIM);

KJIaCCU(PUIIUPOBATh XUMHYECKHE JJIEMEHThl, HEOpPraHMYECKHE BEIIEeCTBa,
XUMUYECKUE peakuud (10 YHCIy M COCTaBy YYAaCTBYIOIIMX B pEaKLUU
BEIIIECTB, 0 TETIOBOMY (D deKTy);



XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME XHMHUYECKHE CBONCTBA BEIIECTB
pa3IMYHBIX KJACCOB, MOATBEPXKAAsl OINKCAHHUE IMPUMEpPAMHU MOJIEKYJISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBHCUMOCTHM OT UX Kau€CTBEHHOI'O
COCTaBa, BOBMOYKHOCTH NPOTEKAHUSI XUMHUUYECKUX MPEBPALICHUI B Pa3JIMUYHBIX
YCIIOBHSIX;

BBIYMCIIITH OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BELIECTB,
MAacCOBYIO JIOJII0 XHMHMYECKOrOo »dJIeMEeHTa 10 (opMmyse COECIUHEHHS,
MacCOBYIO JIOJIO BEILIECTBA B PAacTBOpE, MPOBOJUTH PACUYETHI IO YPABHEHUIO
XUMHYECKOMN pEaKIINH;

MIPUMEHSATh OCHOBHBIE ONEpPALNU MBICIUTENBHONW NEATEILHOCTH — aHAIHU3 U
CHUHTE3, CpaBHEHHE, 0000IIeHNe, CHUCTEMaTHU3aInio, KiIacCu(PUKauio,
BBISIBJICHUE IIPUYMHHO-CIIEJICTBEHHBIX CBS3€HM — JUII M3YyYEHMsS] CBOMCTB
BELIECTB U XUMHYECKUX PEAKIUI, ECTECTBEHHO-HAYyYHbIE METObI IO3HAHUS —
HaOIIOZICHUE, W3MEPEHHE, MOJACIMPOBAHUE, DSKCHEPUMEHT (pealbHbId U
MBICJICHHBIN );

CJIeI0BaTh MpaBWJIaM IOJb30BaHUA XMMUYECKOW MOCYJOM U J1abopaToOpHbIM
o0opynoBaHMEM, a TakXKe I[paBWwiIaM oOOpalleHusi C BeUIeCTBaAaMH B
COOTBETCTBUM C MHCTPYKIHUSAMU IO BBINOJIHEHUIO JJAOOPATOPHBIX XUMHUECKUX
ONBITOB MO MOJYYEHHUIO U COOMpaHUIO ra3000pa3HbIX BELIECTB (BOAOpOJa U
KHUCJIOpOoJa), MPUTOTOBIICHUIO PACTBOPOB C OMpPEJCIEHHON MacCOBOHM o€t
pPacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATh M NPOBOAUTH XMMHYECKHUE
DKCIIEPUMEHTBl 0 PACHO3HABAHHMIO PACTBOPOB IIEJIIOYEW M KHUCIOT C
MOMOIIBIO HHIUKATOPOB (JIakmyc, heHondTaaent, METHIOPAHK U JPYTHE).

K koniy oOydyeHust B 9 kiacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PACKpBIBATh CMBICII OCHOBHBIX XUMHMUYECKHUX MOHATUNA: XUMUYECKHUI IJIEMEHT,
aToM, MOJIEKyJia, HWOH, KAaTHOH, aHHWOH, TIPOCTOE BEIIECTBO, CIIOXKHOE
BEIIIECTBO, BAJICHTHOCTH, D3JIEKTPOOTPHUIIATEIBLHOCTh, CTECTIICHh OKHCJICHUS,
XUMUYECKasT PEaKIHsl, XUMUYECKAsl CBSI3b, TEIIOBOM 3P PEKT peaKiuu, MOJIb,
MOJISIPHBIT 00BEM, pacTBop, DIIEKTPOJIUTHI, HEAJICKTPOJIUTHI,
AIEKTPOTUTHUYECKAST JUCCOIHMAIINS, PEaKIIMM HOHHOTO OOMEHa, KaTalu3aTop,
XUMUYECKOE  paBHOBecHe, oOOpaTUMble U  HEOOpaTHMbBIE  PEaKIUH,
OKHUCJIUTEIIPHO-BOCCTAHOBUTENIBHBIC PEAKITUH, OKHUCIUTEIh, BOCCTAHOBUTEIb,
OKHCJICHUE W BOCCTAaHOBJICHHE, aJUIOTPONUs, aM(pOTEPHOCTb, XUMHUYECKAs
CBs3b (KOBAJICHTHAsl, MOHHAS, METAUTMYECKas), KPUCTALTUNYECKas PEIIETKa,
KOPPO3Hsl METAJIOB, CIUIaBBI, CKOPOCTh XUMHUYECKON pPEaKIUu, MPEeaeibHO
nonycrtumas konueHtpauus 111K BemecTsa;



WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHITUI U TPUMEHSITh
AT MOHATHSI IPU ONKUCAHUY BEILIECTB U UX MPEBPAIICHUH;

MCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJICHHs ()OPMYJT BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINN;

OMpEeNENsATh BAICHTHOCTh M CTENEHb OKHUCICHHS XUMUYECKUX DJIEMEHTOB B
COCIMHEHHSIX  PA3JIMYHOIO  COCTaBa, MPUHAMIECKHOCTh  BEIIECTB K
ONpeaenEHHOMY KJIacCy COEAUHEHUH Mo (opmysiaM, BHJ XUMHUYECKOW CBS3H
(koBaJieHTHAasi, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX COCAMHEHUSX,
3aps]l MOHA M0 XUMHUYECKOU (hopmylie, XapakTep Cpelibl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCIMHEHUMN, TUIl KPUCTAJUTMUECKOW PEHIETKA KOHKPETHOTO
BEILIECTBA;

packpeiBath cMmbici llepuommueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINKHCHIBaTh M  XapaKTepHU30BaATh
Tabiunyto popmy I[lepuonnyeckoi CHUCTEMbl XUMHUYECKHUX AJIIEMEHTOB:
paznuyaTh TMOHATUSA «IJaBHasg mnoAarpynna (A-rpymma)» U «1mo0oyHas
noarpynmna (b-rpynna)», waible uW  OOJBIIME TEPHUOJBI, COOTHOCUTH
0003HaYEHNUsA, KOTOPbIE UMEIOTCA B MEPUOJNYECKON TabJMLE, C YHUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKHUX JJIEMEHTOB (COCTaB U
3apsj Aapa, o0l1ee YUCIIO AIEKTPOHOB U paclipeiesiCeHUE X M0 IEKTPOHHBIM
CJ10sIM), OOBACHSTH 00IIIME 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB JIEMEHTOB
U UX COCIUHEHUN B MpeAesiax MajblX MEePUOJOB U TJABHBIX MOJATPYII C
y4ETOM CTPOCHHS UX ATOMOB;

KJacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOpTraHWYEeCKHE BEIIECTBa,
XUMUYECKHME peakuuu (M0 YHUCIy M COCTaBy Y4YaCTBYIOIIMX B PEAKIUU
BEIIIECTB, MO TEIUIOBOMY 3((EeKTy, M0 H3MEHEHHUIO CTEMEeHEW OKHCICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBaTH) o0OmMEe # cHenudUuuecknue XUMHYECKUE
CBOMCTBA MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPHKIAsi ONUCAHUE TPUMEPAMHU
MOJICKYJISIPDHBIX M HMOHHBIX YpPAaBHEHHM COOTBETCTBYIOIIUX XUMHUUYECKUX
peaKkuuit;

COCTaBJISITh YPABHEHUS DJIEKTPOIUTHUECKOW AMCCOLMALNU KHUCIOT, MIEI0YeH
U COJIeH, TIOJIHBIE M COKpAIEHHBIE YpPaBHEHUsSI pPEaKIMil MOHHOTO OOMeHa,
YpaBHEHUS PEaKIUi, MOATBEPKIAIOMINX CYIIECTBOBAHUE T€HETUUECKON CBA3U
MEXAY BEIIECTBAMM PA3JIMYHBIX KJIACCOB;

packpbiBaTh  CYIIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKIUi
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHHS,
BO3MOXHOCTH TPOTEKAHUSI XHMHUYECKHX TMPEBPAIICHU B Pa3IMYHbBIX
YCIIOBUSX;



BBIYHUCIISTh OTHOCHTEIBHYIO MOJICKYJSPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIFO XHMHYECKOTO JJIeMEHTa 1O (opmyse CcoeauHeHus,
MacCOBYIO JIOJIO BEIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI MO YPABHEHUIO
XUMHYECKON peaKInu;

COOIOAaTh TpaBWJIA TOJH30BAHMS XUMHUYECKON IMOCYI0W W JTaOOpaTOpPHBIM
000pyIOBaHUEM, a TaKKe ITpaBUiia OOpAIlICHHS C BEIIECTBAMU B COOTBETCTBUU
C WHCTPYKIUSMHU TIO BBIIOTHEHHUIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB IO
TIOJTyYEHUIO0 U COOMPaHMIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa U YTIEKUCIOTO
rasa);

NPOBOJUTH PEAKINH, MOATBEPKIAIOIINE KAYSCTBEHHBI COCTaB Pa3IMYHBIX
BEIIIECTB: pPAaCMO3HABAaTh ONBITHBIM NYTEM XJIOPUA-, OpPOMHUI-, HOIMI-,
kapOoHat-, docdar-, cunaHKaT-, CyiabdpaT-, TUAPOKCHUI-HOHBI, KATHOHBI
aMMOHHUSI M HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOIHBIX
pPacTBOpax HEOPTraHUYECKUX BEIIECCTB;

MIPUMEHSATh OCHOBHBIC OIEpPAIlMA MBICTUTEIIBHON NEATeILHOCTH — aHAIW3 U
CUHTE3, CpaBHEHHE, 0000IIEHHE, CHUCTEeMATU3allMI0, BBISIBICHUE MPUYHMHHO-
CIIEICTBCHHBIX CBSI3CH — JUIsI M3Y4YEHHUS CBOWCTB BEIIECTB M XUMHUYCCKUX
peakiMii, €eCTeCTBEHHO-HAayYHbIE€ METOJbl TO3HAHUS — HaOIoJIEeHUE,
U3MEpEeHUe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIM U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 3 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 1 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 5 2 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 12 1 5 bu6mmoreka [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 1 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b. BuGmorexa LOK

32 OxicImTenbHo- 8 1 https://m.edso0.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIC PEAKITUU

Hroro mo paszery 15 Egggggﬁggﬁmmwc
PesepBHOE Bpems 3 bubmorexa [JOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 13

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 bubmmoreka [JOK
' OCHOBHBIX pa3JIeNioB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 1 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 1 brbmmorexa [JOK
' PyTHIEL &-ep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 3 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
3.2 Baxueiime MeTamisl 1 UX COSIUHEHUS 16 5 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Koutpoabubie IlpakTuyeckue op
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
[Ipeamer xumun. Poap XumMuu B KU3HU
1 yenoBeka. Tena u Bemectsa. [lonarue 1 bubmmorexa LIOK
' B ' https://m.edsoo.ru/ffod210c
0 METOJIaX IMO3HAHUS B XHMHH
[IpakTuueckas pabora Ne 1 «IIpasuna

5 paboThl B 1a00paTOPUU U IPUEMBI 1 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
[TonsTHe 0 MeToAaX MO3HAHUS B

3 XUMHH. YHUCThIE BEUIECTBA U CMECU 1 bubnuorexa LIOK

' B . ' https://m.edsoo.ru/ff0d227e
CIOCOOBI pa3iesIeHus! cMecei
[IpakTuueckas padora Ne 2
«Paznenenue cmeceit (Ha mpumepe bubnuoteka [JOK

4 . 1 1
OYMCTKH MTOBAPEHHOM COJIN)» WU https://m.edsoo.ru/ff0d28c8
"AHanu3 no4yBb!"

ATOMBI 1 MOJIEKYJIBI. ATOMHO-

5 MOJIEKYJIIPHOE yUEHUE. 1 bubnnorexka [JOK
M.B.JIOMOHOCOB - y4Y€HBIi1 - https://m.edsoo.ru/ff0d2a6c
SHIMKJIOTIETUCT.

XUMHYECKHUE DJIEMEHTHI. 3HAKU bubnmoreka [JOK

6 1
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

7 IIpocTeie u cil0KHBIE BELIECTBA. 3aKOH 1 bub6nuorexa [IOK



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

IIOCTOSIHCTBA COCTaBa BEIIECTBA.
Xumudeckas popmyia. OTHOCUTEIbHAS
aToMHas Macca. OTHOCHUTENbHAs
MoJIeKyJIsipHasi Macca. MaccoBasi 101
XUMHUYECKOT'0 3JIEMEHTa B COCAMHEHUH

[TpakTuyeckas padora Ne3. "Omnucanue

https://m.edsoo.ru/ff0d2a6¢c

bubmuoreka [JOK

Momnspaas macca.

8 y
BElIECTBA 110 XUMHUUYECKOM popmyre" https://m.edsoo.ru/ff0d2eae
BaneHTHOCTh U cTeleHb OKUCIICHUSI.
9 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnnoreka [JOK
XUMHUYECKUX AJIeMEeHTOB. COoCTaBIeHHE https://m.edsoo.ru/ff0d2d50
(dhopMyI1 OMHAPHBIX COCTUHEHHMA
[IpakTuueckas padora No4.
10 Cocrasiienue GopMyIl U Ha3BaHUU bubmmorexa [JOK
pMY. . https://m.edsoo.ru/ff0d26ca
OMHAPHBIX COCIMHCHHIA
Ouznyeckue U XUMHUUECKHUE SIBICHUS.
Xumuueckue peakuu. llpusnaku u
YCIOBUS MPOTEKAHUS XUMUYECKUX
11 eakuuil. TernoBoit a3pdexT bubmmorexa LIOK
PCAKIUH. N https://m.edsoo.ru/ff0d323c
XUMHYECKOH peakiuu. [loHsTHE 0
TEPMOXUMHUYECKOM ypaBHEHUH, 3K30- U
SHAOTEPMHUYECKUX PEAKIIUIX
12 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnunorexa [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d350c
Krnaccudukanus XuMHIECKUX peakiiui
13 (coez[HHq;HHs{ a3JI0KEHUS ’ bubmorexa [TOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
14 Konunuectso BemectBa. Moiib. bu6mmoreka [IOK

https://m.edsoo.ru/ff0d5230



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5230

15 ModsipHblii 00beM ra30B. 3aKOH bubmumoreka [IOK
ABorajipo. https://m.edsoo.ru/ff0d542e
16 Pemienue 3a7a4 Ha KOJIUYECTBO bubmuorexa [JOK
BEIIeCTBa https://m.edsoo.ru/ff0d3al16
17 [IpakTuueckas pabora No5. Pemienue bubnmoreka [JOK
3a7a4 Ha KOJIMYECTBO BEIECTBA https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoJau4ecTBa, MacChl
18 BEILIECTBA 10 YPABHCHUAM XUMUYCCKUX bubmmorexa [JOK
. https://m.edso0.ru/ff0d5708
peakmuit
. bubnuorexa [JOK
19 O06o001IeHre U CUCTEMAaTH3allisl 3HAHHIMA https://m.edsoo.ru/ff0d40cA
20 KonTponbnas padora Nel no teme bubnnorexa [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech ra3os. Cocras
21 Bo3nyy;a. Kucmopox — ameMeHT u bubmmorexa [TOK
https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
dusnyeckre 1 XUMHUIECKHE CBOMCTBA
KHCIopo/ia (peakinu OKUCICHHUS,
ropenue). TornuBo. 3arpsi3HeHne
99 BO3/1yXa, CIIOCOOBI €ro bu6mmoreka [JOK
npeaoTBpanieHus. Crocoos https://m.edsoo.ru/ff0d4614
MOJTYYEHUsT KHCIIOPO/Ia B JIA0OpATOPUHU
¥ IpOMBINUICHHOCTH. [IpuMeHeHme
KHCIIOpO/Ia.
[IpakTuueckas pabora Ne 6 o Teme
23 «[lomy4yenne u coOupaHue KUCIOPOIa, bubmmorexa [JOK
. https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
24 Brrunciienus 00bEMa, KOJIMUECTBA bu6mmoreka [JOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4ae2

BELIECTBA ra3za 110 €ro U3BECTHOMY
KOJIMYECTBY BEILECTBA WK 00BEMY IO
YpaBHEHUIO peakluu

https://m.edsoo.ru/ff0d55a0

Brruuciesus 006EMOB ra3oB IO

25 ABHEHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmmorexa [IOK
P N peart . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
bu6mmoreka [IOK
2 .
0 Oronfet https://m.eds00.ru/ff0d4790
Bonopon — anemeHT 1 npocroe
97 BelecTBO. Haxoxaenue B nmpupo/e. bubnnoreka [JOK
duznyeckre 1 XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/ff0d4dd0
MIPUMEHEHHUE, TTOTYICHUE
28 O606menue o remam "Kuciopoxa" u bubnunoreka [JOK
"Bomopon" https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas pabora Ne 7 mo Teme
29 «[Tonydyenue u cobupanue BOAOPOIA bubmmorexa LOK
yi . p AOPOAd, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
bu6mmoreka [IOK
30 IT
OPITHE 0 KHcToTax https://m.edsoo0.ru/ff0d50d2
bu6mmoreka [JOK
31 IT
OFUITHE 0 COMIX https://m.edsoo.ru/ff0d4ddo
ITpakTuyeckas padora Ne§
32 "CocraBnenue GopMys U Ha3BaHU bubmmorexa LIOK
. PMY | https://m.edsoo.ru/ff0d4dd0
coneit mo TabauIe pacTBOPUMOCTH
33 du3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
BO/JIbI https://m.edsoo.ru/ff0d587a
34 CocraB ocHoBanwmii. [Torstre 00 bubmuorexa [JOK

WHJMKAaTOpax

https://m.edsoo.ru/ff0d59e2
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Bopna kak pacrBopurens. HacbieHHbie

35 Y HEHACHIIIICHHBIC PacTBOPHI. MaccoBas bubmmorexa [IOK
‘“ PACTBOPHL. https://m.eds00.ru/ff0d5b40
JI0JIS1 BEIIECTBA B PAaCTBOPE
Pemenue 3a1a4 Ha MacCoOBYIO J10JIIO bubnunoreka [HOK

36
BEILIECTBA B pACTBOPE https://m.edsoo.ru/ff0d37fa
[IpakTrueckas padorta Ne 9 o Teme
«[IpuroroBiienue pacTBOpOB C
ONpeACIEHHON MacCCOBOU JTOIEN

37 acr;)Tlilo €HHOTO BE eCTBa)I)[ W bubmmorexa [JOK
? P R https://m.edsoo.ru/ff0d5eba

Pemenue 3agau Ha onpeneneHne
MacCOBOH J0JTU BEILIECTBA B PACTBOPE
uinu cmecu"

38 KonTponbnas padorta Ne2 o teme bubnuoreka [IOK
«Kwucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
OKcupl: COCTaB, KiIacCUpUKaIU, bubmuorexa [JOK

39
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XuMHYECKHUE CBOMCTBA

40 KI/ICJ'Iy(:FHBIX OCHOBHBIX U aM(OTEPHBIX bubmmorexa [OK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB

41 OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

42 [TonydyeHne u XUMHYECKHE CBOWCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: coctas, kinaccudukanus, bubnnoreka [JOK

43
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

44 [TonydyeHnue u XuMHUYeCKue CBOWCTBA bubnuorexa [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2

45 Comnu (cpenHue): HOMEHKIATypa, bub6nuorexa [IOK
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CIOCOOBI OJTYYEHHUS, XUMHUECKUE
CBOMCTBa

https://m.edso0.ru/00ad9474

[TpakTuyeckas padora Ne 10. Pemenue
HKCIEPUMEHTAIBHBIX 33a4 110 TEME

bu6mmoreka [IOK

46
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
47 I'enernueckas cBsi3b MEXKy Kilaccamu bubnunoreka [HOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
48 O06o001eHre u cucTeMaTr3als 3HaHUIA
t t https://m.edsoo.ru/00ad9ch2
[TpakTuueckas padora Ne 11
49 "I'eneTnyeckas CBSA3b MEKIY KIIacCaMH bubmorexa LHOK
ﬂyw https://m.edsoo.ru/ff0d497a
HEOPraHUYECKUX COCAMHECHHI
KonTponbnas padota Ne3 mo teme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa LHOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbIe OMBITKY KIIACCH(PUKAITUN
51 XMMHYECKUX 31eMEHTOB. [IoHsTHE O bubmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX SJIEMEHTOB
[Tepuonnueckuii 3aKOH U
59 [leproanueckas cuctemMa XUMUYECKUX bubnuoreka [IOK
anemenToB /1. 1. Menpeneena. https://m.edsoo.ru/00ada52c
[Tepwopl, TPYIIITEI, TOATPYIIIIEL.
53 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
. bubnmuotexa [JOK
54 aToMOB 351eMeHTOB [lepnoanueckoi

cuctemsnl [. 1. Menneneena.

https://m.edsoo.ru/00ada6bc
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XapakTepucTuKa XMMHUYECKOT O
3JIEMEHTA IO €ro MOJIOKEHUIO B

bubmuoreka [JOK

55
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
[TpakTuyeckas pabora Ne 12
"XapakTepucTuKa XMMHYECKOT O
bubmuoreka [JOK
56 DJIEMEHTA 110 €r0 MOJI0KEHUIO B
N https://m.edsoo.ru/00ada52c
[Tepunoanueckoii cucteme
H.N.Menpeneena"
3nauenue [lepuoauyeckoro 3akona.
57 J.M.Mennenees - yueHbIH, Ieaaror bubmmorexa LOK
o A ¥ » TIEA ’ https://m.edsoo.ru/00ada96e
rpaKJIaHUH
bu6mmoreka [IOK
n
58 OHHAA XHMHIHECKas CBASH https://m.edsoo.ru/00adac34
KoBasieHTHas1 HENOJIsIpHAs U NOJISIpHAs bubnnorexa [HOK
59
XUMHYECKas CBI3b https://m.edsoo.ru/00adaab9
60 Meraunueckas XUMHYECKas CBI3b bubmorexa [JOK
https://m.edsoo.ru/00adaab8
61 O06o01meHne TT0 TUTTAM XUMHUYECKOU bubmuorexa [JOK
CBSI3H https://m.edsoo.ru/00adaab8
62 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE bubnuoteka [JOK
peakuuu https://m.edsoo.ru/00adb076
63 OKHUCIUTEIN U BOCCTAHOBUTEIU bubmorexa [JOK
https://m.edsoo.ru/00adb076
[IpakTuyeckas padora Nel3
64 "OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIE bubmorera [JOK
| https://m.edsoo.ru/00adae28
peakuuu
65 KonTposibHas padota Ne4 1o Teme bubmmoreka [JOK
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«CtpoeHue aroma. XUMUYECKasl CBSI3b

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

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eHme 1 1 bubnmoreka [JOK
cucTeMaTu3anus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
CcUCTEMaTU3alus 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 13

[NPOTPAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
[lepuoauueckuii 3aK0OH.

1 [lepuoauueckas cucrema 1 bubnnoreka [HOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6

5 Knaccudukanus XuMHuecKux 1 bu6mmoreka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0

6 OKHCITUTEITbHO-BOCCTAaHOBUTEIIHHBIC 1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 eakuu. IToHsATHE O TOMOT€HHEIX U 1 bubmnorexa [IOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

3 @DaKkTOpHl, BIUSAIOLUINE HA CKOPOCTh 1 bubnuoreka [IOK

XUMHYECKOH PCAKIIUN U ITOJIOKEHUEC
XUMHYCCKOI'0 paBHOBECUS

https://m.edsoo.ru/00adc28c¢c
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Kontponsnast padora Nel o teme
«Knaccudukanns HeOpraHMYECKUX

9
BEIIIECTB, TUITBI PEAKIU, CKOPOCTh
XUMHYECKOU peakuu'.
Teopust 2IEKTPONIUTHYECKON
10 nuccoranu. CHIIbHBIE U cl1a0bIe buGnnorexa [IOK
) https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 Hounrie ypaBHEHUS peakIui buGnnorexa LIOK
yp p https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubnmorexa LOK
pv https://m.edso00.ru/00add5d8
00 3JIEKTPOJIUTUYECKON JUCCOLHAIIIHI
XHUMHYECKHE CBOMCTBA COJICH B CBETE
13 MIpeNCTaBIEHNNA 00 bubmorexa LIOK
peAl . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLIMAIIIHI
14 ITorsaTue o ruapom3e conen bubmiorexa LOK
s https://m.edsoo.ru/00add9d4
15 O06o00meHre U cucTeMaTH3aIus bubmuorexa [JOK
3HAHUMN https://m.edsoo.ru/00addd12
[TpakTryeckas padora Ne 1.
16 «Pemienne 3KCrepuMeHTaIbHbIX bubnnorexka [JOK
3a/1a4 1o TeMe "DIEeKTPOoIUTHYECKas https://m.edsoo.ru/00addbfa
auccoruanusa'»
KonTponbnas pabota Ne2 o teme
17 «IIIEKTPOIUTHYECKAS JUCCOIHAIIUS bubmmorexa [TOK
P ) https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
18 OO0m1as XxapakTepuCTHUKa rajJoreHOB. bubnmuotexa [JOK

XUMHYECKUE CBOMCTBA HA PUMEPE

https://m.edsoo.ru/00addfe2
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xJiopa

XnopoBogopoa. CossiHast KUCIIOTa,

bu6mmoreka [IOK

19 XMMHYECKHE CBOMCTBA, IIOJIyUEHHUE,
- https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTrueckas padora Ne 2 o Teme
20 «[Tonmydenne CoITHON KUCTOTHI bubmorexa LHOK
yi N N ’ https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTBY»
Brruucnenus no ypaBHEHUSIM
21 XUMUUYECKUX PEAKLIUNA, €CII OQUH U3 bubmmorexa LHOK
p ’ https://m.edso00.ru/00ade488
peareHToB JIaH B U30BITKE

99 OO0m1as XxapakTepucTUKa JIEMEHTOB bubnuorexa [JOK
VIA-rpynisl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.

93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnnoreka [JOK
B IIpUpPOJIe. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepol

24 CepoBoaopoj1, CTpOEHHUE, bubnunorexa [JOK
du3nyeckre U XMMUYECKHE CBOMCTBA https://m.eds00.ru/00ade802
Oxkcuppl cepbl. CepHas KHCIIOTA,
dbuznyecKkrue 1 XUMHUYECKHe CBONCTBA,

o5 IIpUMeHeHne. XUMHUUYECKHUE PeaKIui, bubnnoreka [JOK
JIeXKaIMe B OCHOBE IIPOMBIIIIEHHOTO https://m.edsoo.ru/00adea28
crioco0a MoJyuyeHust CEpHO
KHCIIOTBI.

XUMHYECKOE 3arps3HEHNE
26 OKpYKaroIlIeH Cpelibl COEAUHEHUSIMU bubnuotexa [JOK

cepsl. [Ipaktuyeckas pabora Ne3.
"CBolicTBa CEpHOM KUCIIOTHI KaK

https://m.edsoo.ru/00adec8a
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aneKTpoura

Brrancnenune maccoBoit JOJIM BbIXOJa

bu6mmoreka [IOK

27
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO61as xapakTepuCTHKA 3JIEMEHTOB

98 V A-rpynmsbl. A30T, paclipocTpaHeHHe bubnmoreka [JOK
B IIpupojie, GPU3nYecKue u https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
AMMHuak, ero ¢puznueckue u

29 XUMHUYECKHE CBOMCTBA, IMOJTyYEHUE U bubmorexa LHOK

’ yi https://m.eds00.ru/00adf004
pUMEHEHUE
[IpakTrueckas padora Ne 4 o reme
30 «[TonydyeHne aMMuaKka, U3y4eHHE €ro bubmorexa LHOK
L ath https://m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas KuCI0Ta, € (PU3NIeCKue U bubnnoreka [JOK
XUMUYECKHE CBOKCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHrEe HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMHUYeCcKoe bubmorexa HOK
yAoop ’ . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ochop. Okcun docdopa (V) u

33 (pocg)o pHa;I KI/ICJ'I((I))Ta (I)(I)I/I:I)3I/I(tle3:KHe u bubmmorexa [JOK

p L https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIy4YCHHE
Hcnons3oBanue pochatos B

34 Ka4eCcTBE MUHEPAJIbHBIX yI0OpEHUH. bubnnoreka [JOK
3arpsi3HEeHUE TPUPOAHON CPEb https://m.edsoo.ru/00adfc20
docharamu

35 Yraepon, pacipocTpaHEeHHE B bubnmuotexa [JOK
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npupoe, GU3NIECKUE U XUMUICCKHEC
cBoiictBa. Kpemuuii u ero
COEIMHEHUS

https://m.edsoo.ru/00adfd9c

Oxkcuppl yraepoaa, ux Gpusndeckue u
XAMHUYECKHE CBOMCTBA.

bubmuoreka [JOK

36
DKonorudyeckue mpoodIemsl, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE C OKcHIOM yrieposa (1V)
37 VYronbHas KucioTa u e€ coiu bubmmorexa [JOK
https://m.edso00.ru/00ae006c
[IpakTrueckas padora Ne 5 o teme
"ITosrydyeHune yrieKucioro rasa. bubnnorexa [JOK
38
KauecTBennas peakimusi Ha kKapOOHAT- https://m.edsoo.ru/00ae027e
WOH Y CUJIUKAT-uOH"
[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmmorexa [JOK
p B https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia
[TpakTtuyeckas padora Ne6 "Pemenue
40 ACYETHBIX 33J1a4 TI0 TEME bubmmorexa [JOK
%') . https://m.edso00.ru/00ae080a
Hewmeramisl
[Tpaktuyeckas padora Ne 7. Pemenue
41 SKCHEPUMEHTAIBHBIX 33/1a4 110 TEME bubnunorexa [JOK
«BaxHenme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
KonTtponbHas padora Ne3 o treme
42 «Baxuelmme HeMeTamIbl U UX bubmmorexa [OK
https://m.edsoo.ru/00ae0e18
COCTUHEHUS
OO0mas XxapakTepucTUKa XUMHIECKIX
bu6mmoreka [IOK
43 3JIEMEHTOB — METAJLIOB.

Meramnydeckas CBSI3b U

https://m.edsoo.ru/00ael103e
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MeTaJuInuecKasi KpuCTauinuecKas
pemérka. @u3nveckre CBOMCTBA
METaJIJIOB

XMMHYECKHE CBOMCTBA METALJIOB.

44 DIIEKTPOXUMHUUECKUAH PsL buGnnorexa LIOK
pOXHM pPAA https://m.eds00.ru/00ae1156
HANPSDKEHUH METaJIOB
OO0mme crnocoObI MOTYYEHUS
MeTawioB. CiuiaBel. Beraucnenus mo
45 aBHEHUSIM XUMUYECKUX PEaKUI Bubmorexa ITOK
P DeaiHi, https://m.eds00.ru/00ae1156
€CJIM OJINH U3 PEarcHTOB COACPKHUT
IPUMECH
46 IToHsiTHe 0 KOPPO3UU METAIIOB bubmmorexa [IOK
PP https://m.edso0.ru/00ae1278
47 Illenounbie Mmetamabl. OKCUABI U bubmuorexa [JOK
TUJPOKCHJIBI HATPUSA U KaJIUs. https://m.edsoo.ru/00ae14b2
48 [IlenouHoO3eMeNbHBIE METAILIBI — bubmuorexa [JOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ae15e8
49 Baxnelnme coenMHEHNS KaJIbIIUI bubmmorexa [TOK
& H https://m.edsoo.ru/00ae15e8
JKEcTKoCTh BOJIBI M CTIOCOOBI €6 bu6mmoreka [IOK
50
YCTpPaHEHHUS https://m.edso00.ru/00ae1886
[IpakTuueckas pabora Ne 8 o reme
51 "YKécTkocTh BOALI M METOIBI €€ bubmmorexa LHOK
" A 8 https://m.edso00.ru/00aelae8
yCTpaHCHHUS
59 O00011eHNEe U CUCTEMATU3ALIS
3HAaHUH
53 N —— bubmuorexa [JOK

https://m.edsoo.ru/00aelc64
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54

[IpaxTuueckas padora Ne 9.
"AMdoTepHbIC CBOMCTBA AITFOMUHUS,
OKCHJa U TUAPOKCUIA aTFOMUHUS"

bubmuoreka [JOK
https://m.edsoo.ru/00aelc64

55

Kemneso

bubmuoreka [JOK
https://m.edsoo.ru/00ael1d86

56

Oxcuipl, TMIAPOKCHUIBI U COJIU JKEle3a
(1) u xene3a (111)

bubmuoreka [JOK
https://m.edsoo.ru/00ae35e6

57

58

59

60

61

[TpakTrueckas padora Nel( "
[Mony4denue ruapokcuaos xkenesa (11)
u (I11), kauecTBeHHBIE peaKIuu Ha
MOHBI Jkene3a’.

O00011IeHNE U CUCTEMATH3AIMS
3HAaHUN

[TpakTiueckas paborta Ne 11.
Pemenue skcniepuMeHTaIBHBIX 33124
o TeMe «BaxkHele MeTamabl 1 UX
COE€TUHEHMS

Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKUUi, €CIM OJUH U3
peareHToB J1aH B U30BITKE UITU
COJIEPXUT IpUMecH. Beruncnenus
MacCOBOM JI0JIM BbIXOJa MPOAYKTa
peakiuu

[IpakTudeckas pabora Nel2

"PelieHne pacueTHbBIX 3aja4 110 TEME
"Merauier""

bubmuorexa [JOK
https://m.edsoo.ru/00ael4b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael750

62

KonTponbnas pabota Ne4 o reme
«Bakueume MeTaIbl U UX
COEIMHEHU



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemectBa u matepuansl B 1 bubnmoreka [JOK
IIOBCEIHEBHOM KU3HU YEI0OBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsiI3HEHUE 1 bubnunoreka [HOK
OKPYKarOILIEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B permieHun 1 bubnmoreka [JOK
9KOJIOTUYECKHX MTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeiit ypok. O600ICHHE U 1 bubnmoreka [JOK
cucTeMaru3anus 3HaHU https://m.edsoo.ru/00ae0dOa
67 Peseprublit ypok. O600mIeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6o01IeHNE U 1 bubnnorexa [HOK
cUCTEMaTH3allis 3HaHUH https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A.,
Axk1monepHoe obmectBo «M3marensctBo «lIpocBerienue»

» Xumus, 9 knacce/ ['abpuensu O.C., Octpoymos U.I'., Cnaakos C.A.
AxkuuonepHoe obiectBo «M3naTensctBo «lIpocBemienne»
METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
1. Cepus xpectomaruit «Xumus s Bcex». JI.JI.Makaposa, T.I'.Cannukosa,
NxeBck, «Y aMypTckuil yHuBepcuter», 2000
2. H.E.Ky3bmenko, B.B.Epemun. Tectsl mo xumuu. 8-11. M., «9k3amen»,
2007

3. T.B.HuxkuTrok, u np. Xumus. Tectel. Capatos, «JIuuei», 2006
4. H.E.Ky3pmenko, B.B.Epemun. Xumus. 1000 Bonpocos u otBetoB. M. 2001
5. H.E.Ky3bmenko, B.B.Epemun. Xumus. /{15 MIKOTBHUKOB U MOCTYHAIOIIUX
B By3bl. M., 2002
6. b.JI.Crenun, JI.FO.AnukGepoBa. 3anuMartenbHbie 3a1aHus U 9P heKTHbIC
onbIThI 10 Xumuu. M., lpoda, 2002r
7. I'.®ykc u ap. buorpaduu Benukux xumukos. [lep. C nemenkoro. M., Mup,
1981.

8. P.A.JIlunun, JI.FO.Anmuk6epoBa. Xumus. CnpaBounuk. M., ACT-TIPECC
[IKOJIA, 2002

11. CipaBOYHUKY 110 XUMHH U (PHU3UKE.



12. Ky3nenosa H.E., [llaranoB M.A. O0yueHrne XuMUH1 Ha OCHOBE
MeXMpeaMEeTHON uHTerpanud. 8-9 knacc.- M., Benrtana-I'pad, 2005.

13. «Xumus u skosiorusd. 8-11 kiacce» MaTtepuabl 1151 TPOBEACHUS
y4eOHON ¥ BHEYPOUHOU PabOTHI 1O HKOJIOTHYECKOMY BOCIIUTAHUIO.
CocraButens @aneena ['.A. Boarorpan, N3a-Bo «Yuurensy, 2003

14. «Xumus B Tabmmmax. 8-11 kmacce». CpaBounoe mocodue. ABTop-
coctaButenb Haconosa A.E. M., «/Ipodar, 2002
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
1. http://www.alhimik.ru IIpeacraBieHsl pyOpHKHU: COBETHI aOUTYPHEHTY,
YUUTEII0 XUMHUH, CIPABOYHUK (0YEHB OOJIbIIIas O00pKa TaOIHIL U
CIIPaBOYHBIX MAaTE€pPUAJIOB), Becelias XUMUs, HOBOCTH, OJIMMITHA]IBI,
KyHCTKamepa (Macca MHTEPECHBIX UICTOPUUYECKUX CBEIACHUN ).

2. http:/lmww.hij.ru XKypran «XuMus 1 )KU3HBY TOHATHO U 3aHUMATEITBHO
pacckas3pIBaeT 000 BCEM MHTEPECHOM, YTO TPOUCXOJINUT B HAYKE U B MHUpPE, B
KOTOPOM MBI KHUBEM.

3. http://chemistry-chemists.com/index.html DnekTponHbIi KypHAT «XUMUKH
U XUMHSD», B KOTOPOM IPEACTABICHO MHOYKECTBO OIBITOB 10 XUMHH,
3aHUMATEJIbHOU UH(pOPMAIUH, TTO3BOJIAIONIEH yBICYh YUCHUKOB
AKCIIEPUMEHTAIIbHOMN YacThIO MPEIMETA.

4. http://c-books.narod.ru BceBo3amoskHas auTepaTypa 1o XUMHUH.

5. http://www.drofa-ventana.ru HoBuHkM Hay4HO-TIOMYJISIPHBIX U



3aHUMATEbHBIX KHUT 110 XUMUHU.

6. http://1september.ru XXyprai s yauTelieid ¥ He TOJIbKO. boibmoe
KOJMYECTBO pabOT YUEHHUKOB, B TOM YHUCJIE U UCCIEI0BATEIbCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya BcepoccuiicKuii IKOIbHBIN
MOpTaJ CO CChUIKaMU Ha 00pa30BaTeIbHbIE CAUTHI IO XUMUHU.

8. www.periodictable.ru CoopHHK cTaTeid 0 XHMUYECKHUX DJIEMEHTaX,
WJUTIOCTPUPOBAHHBIN HKCIIEPUMEHTOM.

9. http://school-collection.edu.ru/ - enunas komutekus UPPOBHIX
00pa3oBaTeIbHBIX PECYPCOB

10. ttp://www.hemi.nsu.ru/ - oOCHOBBI XUMHH HHTCPHET YUCOHUK

11. http://cnit.ssau.ru/organics/index.htm - Opranuueckas Xumusi.
DONeKTPOHHBINA Y4eOHUK i1 cpeiHen mkoibl. — [lon penakiueit I'.U.
Hepsounoii, A.B. ConoBoga.

12. http://chemistry.ru/ - OnopHbie KOHCIIEKTHI IT0 XUMHUH JIJIS IIIKOJLHUKOB & -
11 xknaccos

13. http://ege.edu.ru - mopran EI'D.

14. http://www.xumuk.ru/ - caiit o xXumun

HNHTEpHET-pECYpC HA AaHTJIMHMCKOM SI3bIKE

http://webelementes.com Coxep>XuUT HCTOPUIO OTKPBITHS M OTIMCAHUE CBOMCTB
BCEX XUMHUYECKHX DJIEMEHTOB. ByeT mose3eH st 00y4aronuxcs I3pIKOBBIX
IIKOJI ¥ KJTACCOB, TaK KaK COJIEP’KUT Ha3BaHUs JIIEMEHTOB M BEIIIECTB Ha

PAa3HbIX A3bIKAX.
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