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HOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 1o XuMHH Ha YPOBHE OCHOBHOT'O 00111€eT0 00pa3oBaHusl COCTaBJIEHA Ha
OCHOBE TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUSI OCHOBHOI 00pa30oBaTebHON MPOrpaMMBbl
OCHOBHOTO 00111eT0 00pazoBanus, npeacTaBieHHbXx B PI'OC OO0, a Takke Ha OCHOBE
denepanbHOi pabodeit mporpaMMbl BOCTIUTAHUS M ¢ YIETOM KOHIICTIIIMH TPETIOAaBaAHUS
yueOHOro mnpenMera «XuMmus» B o00pa3oBaTelIbHBIX oOpraHuzanusx Poccuiickoi
denepanum.

[Iporpamma o XxuMuu Ja€T MpeACTaBICHUE O 1ENsIX, 00Iel cTpaTeruu 00y4eHus,
BOCIIUTaHUS W  Pa3BUTHS  OOYyYalOIIMXCS CPEACTBaMH  Y4eOHOro MpeaMeTa,
yCTaHaBJIMBAET  00s3aTEIbHOE  MPEIMETHOE  COJEp)KaHHe,  MpeaycMaTpuBacT
pacrpeneneHue ero no KiaccaM U CTpyKTYPUPOBAHHUE T10 pa3AesiaM U TEMaM IPOrpaMMBbl
0 XUMHH, ONPEACISIET KOJIMYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTHKU
COJICp’KaHMS, PEKOMEHIYEMYIO IOCIEAOBATEILHOCTh H3YYCHHS XUMHU C Y4ETOM
MEXKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH OOYy4YaroIIuXCsi, OMpeesieT BO3MOXHOCTH MpeaMeTa Jis
peanu3anuyd TpeOOBaHUM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON
mporpaMMbl Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHHH K
pe3yJibTataMm 00y4eHHs] XMMHUM Ha YPOBHE 11eJiel U3yYeHHUs ITpeAMETa U OCHOBHBIX BUJIOB
y4eOHO-TI03HABATEILHON  IESITEILHOCTH OOYYalolIerocss IO OCBOCHHUIO Yy4eOHOTo
COJIEpKaHMUS.

3HaHWE XUMUM CIY>KAT OCHOBOM il  (OPMHPOBAHUS  MHUPOBO33PEHUS
oOydaromierocsi, ero MnpeACTaBiICHU 0 MaTepuaIbHOM €IUHCTBE MUPA, BAKHYIO POJIb
urpatot GopMUpyeMble XUMUEH TIPEACTABICHUS O B3aUMOIIPEBPAIICHUIX YHEPTUU U 00
ABOJIIOIIMU BEIIECTB B MPHUPOJIC, O MYTAX PEIICHUS TJI00aTbHBIX MPOOJIEeM YCTONYMBOTO
Pa3BUTHUSL 4YEJIIOBEYECTBA — CBIPHEBOW, IHEPrE€TUUYECKOM, MUIIEBOW U JKOJIOTHUYECKOU
06e30macHOCTH, TTPOOJIEM 3PABOOXPAHCHHS.

N3yuenue xumuu:

CIOCOOCTBYET peanM3alii BO3MOXKHOCTEH MJIsi camMopa3BUTHUS U (HOPMHUPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 001IeH U PYHKIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMHUPOBAHHWE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
oOydJaronuxcsi,  HaBBIKOB ~ HMX  CaMOCTOSITEIbHOW  y4eOHOW  J1eATeNbHOCTH,
OKCIIEPUMEHTAJIbHBIX UM HCCIIEIOBATEIIbCKUX YMEHUM, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM )XKU3HU, TaK U B MPOGHECCUOHAIIBHOM JIeSITEIHLHOCTH;

3HAKOMHUT CO CHEeNU(PUKOW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3MJIsila HA €AUMHCTBO MPHUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
sTanoM B (OPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;

CIocoOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYUYHbBIM
3HAHUAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTMUYECKOE 00pa3oBaHUE
00yyarommxcs.



JlanHple HampaBieHHsS B OOYyUYEHHHM XUMHUHU OO0ECHEeUMBAIOTCA CHEIU(PUKON
coliepKaHUsl yueOHOTO IPEAMETA, KOTOPBIN SIBJIAECTCS MEIarornyecky aaTHPOBAaHHBIM
OoTpakeHHeM 0a30BOW HAYKH XMMHUU Ha OMPEIEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xumuu Ha ypOoBHE OCHOBHOTO 0OILIEro oOpa3oBaHMs OPUEHTUPOBAH Ha
OCBOEHME OOYyYaIOIIUMUCS CHCTEMbl II€PBOHAYAJIBHBIX MOHATHUA XUMHH, OCHOB
HEOPraHMYECKOM XMMHUU U HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHSATUN OPraHWYeCKOn
XUMUH.

Crpykrypa coiepxaHusi OpOorpaMMbl MO XUMHHM C(HOPMUPOBaHA Ha OCHOBE
CUCTEMHOTO NOAX0/1a K €€ n3ydeHuto. ComepxaHue CKIaAbIBACTCS U3 CUCTEMBI ITOHATUI
0 XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI IOHATUN O XUMHUYECKOH peakuuu. O0e
3TU CUCTEMBI CTPYKTYPHO OPraHHW30BaHbl 10 MPUHIUIY MOCIEAOBATENIBHOIO Pa3BUTHUS
3HAHUI HA OCHOBE TEOPETUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XHMMU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— IPEJICTAaBICHUI 00 3IEKTPOJUTUYECKOMN TUCCOLUALIUU BEIIECTB B pacTBOpaXx.

Teopernyeckre 3HaHUS paCCMaTPUBAIOTCS HA OCHOBE AMITUPUYECKU MMOTYYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEIOBATEIBLHO OT OJHOTO YPOBHSI K JPYyTromy,
BBIMOJHAS (QYHKUMM OOBSCHEHUS M MPOTHO3UPOBAHUS CBOWMCTB, CTPOCHHUS U
BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U MOITYYEHUS U3y4aeMbIX BELIECTB.

OcBoeHue nporpaMmbl IO XUMUU CLIOCOOCTBYET (POPMUPOBAHUIO TPEICTABICHHUS O
XMMHUYECKOU COCTABIIAIOIIEN HAYYHON KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LEHHOCTHOT'O OTHOILIEHUS K HAyYHOMY 3HAaHHUIO U METOJaM MO3HaHUs B Hayke. M3yueHue
XUMHH TPOUCXOINUT C MPUBJICUCHUEM 3HAHUM U3 paHee N3YUEHHBIX YUEOHBIX IPEAMETOB:
«Oxpyxaromuit Mmupy», «buonorus. 5—7 kinaccb» u «dusuka. 7 kimaccy.

[Ipy u3ydyeHUM XMMHUHU MPOUCXOAUT (POPMUPOBAHUE 3HAHMM OCHOB XMMHYECKOU
HAayKl Kak oOJacTHM COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHUYECKOH EesSTEIbHOCTH
YelloBeKa M Kak OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. 3ajada y4eOHOTro
npeiMeTa COCTOMT B (DOPMHPOBAHUU CUCTEMbl XUMHUYECKMX 3HAHUW — BaKHEHIIMX
(GakToOB, MOHATUN, 3aKOHOB M TEOPETHUECKUX MOJOKEHUM, TOCTYMHBIX O0000IIEeHUN
MHUPOBO33PEHYECKOTO XapaKTepa, si3blka HAyKW, B MPHUOOMICHUH K HAYYHBIM METOAam
MO3HAHUS IPU U3YUYEHUH BEIIECTB U XUMUYECKUX peakluii, B GOPMUPOBAHUH U PA3BUTHU
MO3HABATENbHBIX YMEHUM U WX MPUMEHEHHHM B y4eOHO-TI03HABATEIbHOW M Yy4eOHO-
UCCJIeIOBATENLCKON JICSITENIbHOCTH, OCBOCHHUM MpaBWi O€30MacHOro oOpamieHus ¢
BEILECTBAMH B II0BCETHEBHON KU3HH.

[Ipy u3yyeHMM XUMUU HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs Ba)KHOE
3HaYeHHUe MPUOOPENN TaKue eI, KakK:



— (QopMuUpOBaHHE HMHTEJUIEKTYaJlbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSATEIHHOMY TMPUHATHIO PEIICHHIA,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBHSIM KU3HU;

— HAMpaBJIEHHOCTh 00yUYEHHUS HA CUCTEMAaTHYeCKOe MPHUOOIIEHUE 00YUaIOIIUXCs K
CaMOCTOSITEJIbHOM TI03HABATEJIbHOW JEATEIbHOCTH, HAYYHBIM METOJaM [IO3HaHUs,
(bOpMHPYIOIITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— ofecrniedyeHrue YCIOBHUM, CIOCOOCTBYIOIIUX MPUOOPETECHUIO OOYUYaIOIUMUCS
OMbITa PA3HOOOPA3HON JIEATEIbHOCTH, TO3HAHUS ¥ CAMOTIO3HAHUS, KIIFOUEBBIX HaBBHIKOB
(KJTHOYEBBIX KOMITETEHIIHH ), UMEIOIIUX YHUBEPCATIbHOE 3HaUEHUE JIJIs Pa3TUYHbIX BUIOB
NEATEIIbHOCTH;

— ¢hopmupoBanue o01Iei PyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH,
B TOM YHUCJIE YMEHUU OOBSICHATH U OLICHUBATD SIBJICHUS OKPYXKAIOIIETO MUPA, UCTIOIb3Ys
3HAaHUSA W OMBIT, MOJYYEHHBIC MPU U3YYECHUU XUMHUH, MPUMEHITh UX MPU PEUICHUU
po06sieM B TOBCEHEBHOM JKU3HU U TPYIOBOM JCSATEIBHOCTH;

— ¢dopmupoBaHUe y OOyYarOIIUXCA TYMaHUCTUUYECKUX OTHOIICHWUM, MOHUMAaHUs
LEHHOCTH XUMHUYECKUX 3HAHUU JUIsi BBIPAOOTKH 3KOJIOTMYECKH LEIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYJOBOM JIEATEIBHOCTH B LIEJSAX COXPAHEHUS CBOETO 3JI0POBbS U
OKPY’KaroIIEW IPUPOTHOUN CPEIBI;

— Ppa3BUTHE MOTHBAllMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOEHUS OOIEUETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHMUS.

OO6miee yuCI0 4acoB, OTBEAEHHBIX JUISI U3yYEHUS XUMUU Ha YPOBHE OCHOBHOIO
oO1ero oobpaszoBanusi, cocrapisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HEJIEIIO),
B 9 Kitacce — 68 4acoB (2 yaca B HEJICINIO).



COILEPKXAHUE OBYUYEHUASA

8 KIIACC

IlepBoHaYa/ibHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMuK B )KU3HU YEIOBEKA. XUMUS B CUCTEME HaykK. Tena u
BellecTBa. OU3NYecKue CBOMCTBA BEUIECTB. ArperaTHoe cocTosiHuE BemecTB. [lonsaTue
0 MeTojax Mo3HaHud B XuMuHU. YucTele BemecTBa U cMmecu. CrocoObl paszjesieHus
cMecen.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE AIEMEHTHI. CUMBOJIbI XUMUYECKHUX 3JIEMEHTOB.
[IpocTbie U ClIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckass ¢gopmyisia. BaleHTHOCTh aTOMOB XMMHMUYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTenbHas aTomHas wmacca. OTHOCHUTENbHas
MOJIEKYJIsIpHAsi Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEIUHEHHH.

KonnuectBo BemecTBa. Moiib. Momsspaast macca. B3auMoCBsI3b KOJIMUECTBA, MACCHI
W Yuclia CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuétel mo ¢opmyliaM XHUMUYECKHUX
COECIMHEHU.

Ou3NYECKUE U XUMUUYECKUE ABICHUS. XUMHUUECKas peakuus U €€ Npru3HaKku. 3aKOH
COXpaHEHUsI MacChl BElECTB. XUMUUeckne ypaBHeHus. Kiaccudukanys XxumMudeckux
peakiuii (CoeMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCYJ0M, MpaBWiaMu padOThl B Ja0OpaTOpUHU H
npuémMamMu o0palleHus ¢ Ja0OpaTOPHBIM O0OpPYJAOBAaHHEM, W3YYEHHUE M OIMHCAHHE
(bu3HUecKuX CBOMCTB 00pa3lloB HEOPTraHWYECKUX BEIECTB, HAOMIONEHNE (DUIUIECKUX
(ru1aBiieHHE BOCKa, TassHUE JIbJa, pACTUPAHUE caxapa B CTYIIKE, KUTIEHUE U KOHAEeHCaIUs
BOJbI) W XUMHUYECKMX (TOpEHHE CBE€UM, MPOKAJMBAaHUE MEIHOM MPOBOJIOKH,
B3aMMOJICUCTBHE MeJla C KUCJIOTOM) SIBJICHUH, HAOJIOJEHUE M OIMCAaHWE MPU3HAKOB
MPOTEKAHUSI XMMHYECKUX peakiui (pa3lioKeHHe caxapa, B3auMOJICHCTBUE CEpHOU
KHUCIIOTBI C XJIOpuJoM Oapusi, paznoxenue rugpokcuaa menu (1) mpu nHarpeBanuu,
B3aUMOJIEHCTBHE Keme3a ¢ pacTBopoM cosi meau (11), uzyuenue cnocoboB pazaeneHus
CMeceil: C TMOMOIIbI MarHuta, QGUIBTPOBAHHWE, BBIMApPUBAHUE, JTUCTUILISALINS,
xpoMarorpadusi, TpOBEICHUE OYMCTKH TMOBAPEHHOW COJIM, HAOIOJIEHWE W OMUCAHUE
pe3yJbTaTOB MPOBEACHUS OMbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MaccChl,
co3JaHue MoJiesiell MoJIeKy (IIapOCTEPKHEBBIX).

Ba:xHeiimue npeacTaBuTe/ I HEOPraHMYECKUX BeLIECTB

Bo3nyx —cmeck razos. Coctas Bo3ayxa. Kucinopo —snemMeHT 1 mpocToe BEIEeCTBO.
Haxoxnenue kucimopoga B mpupojie, GU3NUecKue W XUMUYECKHE CBONCTBA (peaKIuu
ropeausi). Oxcuapl. [lpumenenue kucnopoaa. CrnocoObl MOTydeHHs] KHUCIOpPOJA B
nabopaTtopur W mnpombinieHHOCTH. KpyroBopor kucimopoga B mnpupoje. O30H —
aJUIOTpOIHAsg MOAUUKALIMS KUCIOpOa.



TemnoBoii 3¢ (HeKT XUMHUUECKON peakluy, TEePMOXUMUYECKUE YPAaBHEHHUS, IK30- U
SHAOTEPMUYECKHUE peaKMK. TOIUIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3AyXa, YCUIICHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — ameMmeHT M mpocToe BemllecTBO. HaxoxaeHne BoAopoAa B MPHUPOJE,
¢u3nyueckrue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI monydeHus. KucnoTsl u
COJIH.

Monsipabiil 00BEM ra3oB. PacyéTel N0 XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBOMCTBA BOJbL. Bona kak pactsopurens. PactBopel. HacellieHHbIe 1
HEHACBILIEHHBIE pacTBOPbI. PACTBOPUMOCTH BeleCTB B BoJe. MaccoBasi 10151 BEIIECTBA
B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbL. OcHOBaHUs. Posib pacTBOPOB B MPHUPOJE U B
KU3HU YenoBeka. KpyroBopoT BoAbl B pupoae. 3arps3HeHne NpupoaHbix Boa. Oxpana
Y OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus nHeoprannueckux coeauHeHuit. Oxcunpl. Knaccudukamms
OKCHJIOB: cojieo0pasyroniue (ocHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) u
HecosieoOpaszyromue. Homenknatypa okcuaoB. @U3NYECKHe U XMMHYECKHE CBOMCTBA
okcuaoB. [lomydueHne OKCHIoB.

OcHoBanus. Knaccudukanusi OCHOBaHMIA: MIENOYM U HEPACTBOPUMbBIE OCHOBAHHS.
Homenknarypa ocHoBaHuii. @Pu3nMyeckMe W XHUMHUYECKHME CBOWCTBA OCHOBAHUM.
[TomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukamus xucinor. Homenknatypa kucior. dusmyeckue u
XUMHUYECKUE CBOMCTBA KUCIOT. P aktuBHocTH MetaiuioB H. H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenknatypa coseil. PuU3MYECKHME U XUMHUYECKUE CBOWCTBA COJEH.
[Tomyuyenue couei.

['eneTnyeckas CBsI3b MEXKIY KIAaCCAMU HEOPTaHUYECKUX COCIMHEHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OINPENCIICHUE COAEpKaHUsA KHCIOPOAA B BO3AyXe, IOJy4YEeHHE,
coOupanue, pacrmo3HaBaHWE W HW3YYEHHWE CBOMCTB KHUCJIOPOJa, HAOJIOJCHHE
B3aUMOJICCTBUS BEIIECTB C KHUCIOPOJAOM M YCIOBUSI BOBHUKHOBECHUSI U MPEKPALICHUS
ropenus (Mokapa), o3HaKoOMJIEHHE ¢ oOpa3laMh OKCHIOB M OINKMCAaHUE HMX CBOWCTB,
noJiydyeHue, coOMpaHue, pacro3HaBaHUE W HM3Yy4YEHUE CBOMCTB BojOpojaa (TopeHue),
B3aumojieiicteue Bojopoaa ¢ okcugom wmead (Il) (Bo3MokHO wucMoOJSIb30BaHUE
BUJIEOMATEPUATIOB), HAOMIOJCHNE OOpa3IOB BEIIECTB KOJUYECTBOM |  MOIb,
UCCJIeIOBAHUE OCOOEHHOCTEW PACTBOPEHHUS BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMPEICIEHHON MAaCCOBOM JOJIEW PACTBOPEHHOIO BEILIECTBA,
B3aMMO/ICUCTBUE BOBI C METAJIIaMU (HATPUEM U KaJlblIeM) (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIEOBAaHUE OOPa3[0OB HEOPTaHMUYECKUX BEIIECTB PA3IUYHBIX
KJIACCOB, HAOJIOJIEHNE W3MEHEHUsS OKPACKU WHIUKATOPOB B PacTBOpax KHUCIOT M
niesniove, n3yueHue pzaumopaecTeust okcuaa meau (1) ¢ pactBopom cepHoi KUCTOTHI,



KUCIIOT C METaJUIaMHM, pPEaKklUud HEUTpAIU3AlUU, IOJIYy4YEHUE HEPACTBOPUMBIX
OCHOBAHMWM, BBITECHEHHWE OJHOTO MeETAJUla JAPYTMM W3 pPacTBOpa COJIM, PEIICHUE
SKCIIEPUMEHTAJIBHBIX 3a/7ad 1o TeMe «BaxHellme KIacchl HEOPraHWYECKUX
COEIMHEHU.

IMepuoanueckuii 3axoH u [lepuoanyeckas cucreMa XUMHYECKUX 3JIeMeHTOB /1.
N. MenpeseeBa. Crpoenne aroMoB. XumMHuYecKass CcBs3b. OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIC PeaKIUU

[lepBble MOMBITKH KIaCCU(PUKAIMN XUMUUECKUX 3JeMeHTOB. [loHsTHE O rpymnmax
CXOJIHBIX AJIEMEHTOB (II[EJIOYHBIE U IIEIOYHO3EMETbHBIE METAJUIbI, TaJIOT€HbI, MHEPTHBIE
rasbl). DJIIEMEHTHI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCHU/IBI.

[lepnonnueckuit 3akoH. llepuonnueckas cucrema Xxumuyeckux anemeHToB Jl. U.
MenneneeBa. KopoTtkonepuonHas u anuHHonepuogHas ¢Gopmbsl Ilepuognyeckoit
cucteMbl xumMuueckux aeMeHToB 1. . Menneneesa. [lepuoasl u rpynibl. @u3ndyeckui
CMBICJI IIOPSAIKOBOTO HOMEPA, HOMEPOB IIEPUO/Ia U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aTtomHbIX suep. M3orombl. Onexktponsl. CTpoeHHe
ANIEKTPOHHBIX 000J0YEK aTOMOB MEpPBBIX 20 XUMHUECKUX 3eMeHTOB lleproanyeckoi
cucrembl JI. W. Menneneea. XapakTEpUCTUKA XUMHYECKOTO DJIEMEHTA IO €ro
nonoxenuro B [lepuoanueckon cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTH HW3MEHEHMsSI paJuyca aTOMOB XHMHUYECKHX DJEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenne I[lepuonnueckoro 3akoHa u llepuonnyUecKor CUCTEMBI XHUMHUYECKHX
3JIEMEHTOB ISl Pa3BUTHUS HayKu U npakTuku. /1. 1. MeHneneeB — yu€HbIi U Tpak1aHUH.

Xumuueckass  cBsa3b.  KoBajeHTHas  (mosisipHas W HETOJISIpHAs)  CBS3b.
DIIEKTPOOTPULATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl
OKHCJIEHUS U BOCCTAHOBJIEHUS. OKUCIIUTENN U BOCCTAHOBUTEU.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pas3loB BEMIECTB METALIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUJIpPOKCUAA LHMHKA C pPacTBOpaMHU KHUCJIOT U IIEJIOYEH, TPOBEACHHUE OIBITOB,
WUTFOCTPUPYIOIIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakivil (ropeHue,
peaKIuy pa3ioKeHUs, COSTUHECHHUS).

Mescnpeomemmnuie ceazu

Peanuzanust MeXnpeIMETHBIX CBsI3ed NpU HM3YYEHUHM XHMUU B 8 Kiacce
OCYILIECTBIISIETCS YEPE3 UCIIOIH30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATUM, TaK
U TOHSTUH, SABJISIOIIUXCS CUCTEMHBIMU [JISl OTIEIBHBIX IPEAMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIA.

OO0mme ecTecTBEHHO-HAYYHbBIC TTOHSATHUS: HAYYHBIN (DAKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHaIM3, CHUHTE3, KiacCU(UKAIMs, TEePUOJANIHOCTh, HAOIIOIEHNEe, DSKCIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.



®dusuka: Marepusi, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIUJ, HU30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKUM 3apsij, BEIIECTBO, TEI0, OO0OBEM,
arperaTHOE COCTOSIHHE BEIIECTBA, ra3, (GU3WYCCKUE BEITUUYMHBI, CAUHUIIBI U3MEPCHHUSI,
KOCMOC, TIJIaHETHI, 3BE€3/1b1, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIC TOPOBI, IMOJE3HBIE
HCKOIIA€MBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKus

ITepuonnueckuit 3akoH. [lepuonuueckas cucrema xumuueckux aneMeHToB Jl. U.
MenneneeBa. CTpoeHne aTOMOB. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB XMMUYECKHUX
3JIEMEHTOB IMEPBBIX TPEX NEPUOJOB, KU, KAIBIUS U UX COCTUHEHUN B COOTBETCTBUU C
IIOJIO’KEHUEM JIEMEHTOB B [lepuoanyeckon cucreMe U CTpOCHUEM X aTOMOB.

CrpoeHue BenecTBa: BUAbl XUMUUECKOM CBA3U. THUIBI KPUCTATUIMYECKUX PEMIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOM PEMETKM U BHUIA
XUMHUYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XUMUYECKHUE
CBOMCTBA BEILECTB, OTHOCAILIMXCS K PAa3JIMYHBIM KJIaCCaM HEOPTAHUYECKUX COEUHECHUN,
TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanus XUuMUYECKUX peakiuil 1o pa3IMYHbIM MpU3HAKaM (TI0 YUCITy U
COCTaBY YYacCTBYIOIIMX B PEAKIUM BEILIECTB, MO TEIUIOBOMY 3(PhEKTy, 0 M3MEHEHUIO
CTENEHEH OKHUCJICHHs] XWMHUYECKHX OJJIEMEHTOB, MO OOpaTUMOCTH, MO Y4YacTHUIO
KaTaJn3aropa). JK30- U SHI0TEPMUUYECKUE PEAKIINHI, TEPMOXUMHYECKHUE YPABHEHUS.

[Tonsitue o ckopoctn xumHuuecko peakiuu. [lonsitTue 00 0OpaTUMBIX W
HEOOpaTUMBIX XHUMHUYECKUX peakiusx. [IoHsATHE O TOMOT€HHBIX MU TeTePOTCHHBIX
peakuusax. llonarue o karamusze. IloHsTHE O XUMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIIASIFOIIME HA CKOPOCTh XUMUYECKON PEAKIIMHU U TTOJI0KEHUE XUMUYECKOTO PAaBHOBECHSL.

OKUCIUTETEHO-BOCCTAHOBUTEIBHBIC peaxkuuu, AIEKTPOHHBIN Oananc
OKHUCJIMTEIIbHO-BOCCTAHOBUTENIbHOM peakiunu. COCTaBlIeHNE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBLHBIX PEAKIIU C UCIOIB30BaHUEM METO/1a AJIEKTPOHHOIO OajaHca.

Teopus >ICKTPONIUTUYECKON AUCCOLMAIMUA. IJIEKTPOJUTHI W HEIICKTPOIUTHI.
Katnonsl, anumoHbl. MexaHu3M JHUCCOLUMAIIMM BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMU4ecKoi cBsizu. CteneHs aucconuanuu. CUIbHBIE U CIIa0bIe SJICKTPOJIUTHI.

Peakuuu noHHOro oOMEHa. YCIOBUSI MPOTEKaHUs pPEaKIMii MOHHOTO OOMeEHa,
MIOJIHBIE Y COKPAIIEHHBIE MOHHBIE YpaBHEHHUs peakunii. CBOMCTBA KUCIOT, OCHOBAHUM U
COJIEl B CBETE MPEACTABICHUI 00 3JIEKTPOJUTHUECKON auccormanud. KauecTBeHHbIE
peakunu Ha UOoHbL. [loHSATHE O THaPOIN3E CONIEH.

Xumuueckuii IKCnepumenm:



03HAaKOMJIEHUE C MOJIETSIMUA KPUCTAJUIMYECKUX PEHIETOK HEOPTraHMYECKUX BEIIECTB
— METAJJIOB M HeMeTa/u1oB (Tpaduta 1 ayMasa), CJI0KHBIX BEIIECTB (XJIOpHIa HATPHS),
UCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHUYECKOW pEaKkUWh OT BO3JAECUCTBUS
pa3UYHBIX (PAKTOPOB, HCCIEAOBAHHE DIIEKTPOMPOBOJHOCTH PACTBOPOB BEILECTB,
npolecca TMCCOIUAIMU KUCIIOT, IIeJIouei U cojiel (BO3MOXHO HCIOJIb30BaHUE BUIEO
MaTepUalioB), MPOBEJCHHUE OMNbITOB, WIUTIOCTPUPYIOIIUX MPU3HAKHA MPOTEKAHUS PEAKIIAMA
MOHHOTO 0OMeHa (00pa3oBaHUE OCaKa, BBIJEICHHE Ta3a, 00pa30BaHKUE BOJIBI), OMBITOB,
WUTIOCTPUPYIOMINX TPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
peakiMK paslIoKeHUs, COCIUHEHHUs), pPACIO3HABAaHUE HEOPTaHWYECKUX BEHIECTB C
MOMOIIbIO KAYECTBEHHBIX PEAKIINI HA MOHBI, PEIICHNUE SKCIIEPUMEHTAIBHBIX 33a/1a4.

HeMmeTaunibl 1 MX coelMHEHUS

OO6m1as xapakTepucTrKa raoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE
creneHu okucienus. CtpoeHue u Gpu3ndeckue CBOMCTBA MPOCTHIX BEIIECTB — IaJIOTEHOB.
XYUMHUYECKHE CBOMCTBA Ha TpuMepe XJjopa (B3auUMOJCHCTBHE C MeTaJlJlaMH,
HEMEeTaJUIaMH, LIejaoyaMu). XiaopoBoaopos. CossHas KUCI0Ta, XUMUYECKHUE CBOMCTBA,
MoJIy4eHue, NpuMeHeHue. JleiicTBue XJiopa U XJIOPOBOAOPOia Ha OPTaHU3M YEJIOBEKa.
Baxueimme x10puabl 1 UX HAX0XKAEHUE B IPUPOJE.

O6mas xapaktepuctuka 351eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe cTerneHu okucienus. CtpoeHne u (U3n4ecKre CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIOPOJa U cepbl. AJUIOTPOIHbIE MOAU(PUKALNHA KUCIOPOAA U cepbl. XUMUYECKUE
cBolicTBa cepbl. CepoBOIOPOI, CTpOCHUE, (PU3NUYECKUE U XUMHYECKUE CBOMCTBA. OKCHIbI
Cepbl Kak TMPEACTaBUTENIM KUCIOTHBIX OKcuUnoB. CepHas KHCIIOTa, (DU3MYecKue Hu
XUMUYECKHE CBOMCTBA (00IIME KaK MPEACTaBUTENS Kilacca KUCIOT U CrelupUuIecKre).
XVMMHUUYECKHE PEaKIH, JIeKAIIUEe B OCHOBE MPOMBIILIIEHHOTO CHOCO0a MOJYYCHUS
cepHoU KucnoThl. [Ipumenenne cepHoit kuciaoThl. Colu CEpHOM KMCIOThI, KAY€CTBEHHAS
peakius Ha cyab(daT-uoH. HaxoxaeHue cepbl ¥ €€ COeAMHEHUM B TPUPOJIe. XUMHUUECKOE
3arpsA3HEHUE OKPYXKAIoIIeH Cpellbl COCIUHEHUSIMH Ccepbl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILCHUSI.

O6mas xapakrepuctuka 3nemMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpHbIE CTENEHU OKUCIEHHs. A30T, pacnpocTpaHeHUue B Npupoje, pusndyeckue u
XuMuueckue cBoictBa. Kpyroropor azora B mpupojge. AMMHak, ero ¢Gu3udecKue u
XUMUYECKHE CBOWCTBA, MOJyYeHne u npuMeHenue. Colm aMMOHUSA, X (U3HUYECKUE U
XUMUYECKUE CBOMCTBA, NMpuMeHeHwe. KauecTBeHHass peakius Ha HOHbI AMMOHHMS.
A3oTHasi KuCjo0Ta, €€ MmojiyueHue, (U3nYeckue U XMMUUYeCKhe CBOMCTBa (0OIIue Kak
IpeICTaBUTENS Kilacca KUCIOT U crenuduueckue). Mcnoab30BaHre HUTPATOB U COJIEH
aMMOHHUSI B KA4eCTBE MHHEPAIbHBIX yI0OpeHui. XUMHUYECKOe 3arps3HeHUE
OKpPYXaIoIlEel Cpeibl COEIMHEHUSIMU a30Ta (KUCJIOTHBIE JTOXKAM, 3arps3HEHUE BO3yXa,
nouBbl U BoJ0EéMOB). Docdop, amnoTponHsle Moaudukauu Gocdopa, pusnueckue u
xuMuueckue cpoictBa. Okcua docdopa (V) u pochopnas kucnora, pusznueckue u



XUMUYECKHE CBOWCTBa, TmonydeHue. lcmomb3oBanue ¢GocharoB B  KadecTBe
MUHEpaIbHBIX yIOOPEHUN.

Ob6mas xapakrepucTtrka 31eMeHToB |V A-rpynmel. OcOOEHHOCTH CTPOCHUS AaTOMOB,
XapaKTEpHbIE CTEMEHW  OKUCIEHHUsA. YTJIEpoJ, aJUIOTPONHble  MoJuduKanuu,
pacnpocTpaHeHue B Mpupoje, (pu3Myeckue U XHUMHUYECKHE CBOMCTBA. AncopOuus.
KpyroBopot yrnepoaa B npupoae. Okcuabl yriaepoaa, ux (Gu3nueckue U XuMUYECKUe
CBOMCTBA, JCICTBUE HA KUBbIE OPraHU3MbI, IOJYYEHHUE U IPUMEHEHNE. DKOJIOTHUECKHE
npoOJieMbl, CBsI3aHHBIE ¢ OKCUIO0M yriaepoaa (1V), rumoresa riodanbHOTO MOTEIICHUS
KJIMMaTta, MapHUKOBBIA 3deKkT. YronbHas KUCIOTA U €€ cOolM, MX (U3HUYECKHE U
XUMUYECKHE CBOMCTBA, MOTyYyeHUE U MpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
noHbL. VMcnons3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIUIEHHOCTH U CEIbCKOM
XO351CTBE.

[lepBoHavasibHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIUHEHUSX
yriaepoja (MeTaH, 9TaH, 3THIICH, aleTUJICH, JTaHOJI, TJIMLEPUH, YKCYCHas KHUCJIOTa).
[IpupoaHbIe HICTOYHUKH YTIIEBOIOPOIOB (YToJb, TPUPOIHBINA a3, HEPTH), MPOAYKTH UX
nepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBINLUICHHOCTH. [ToHATHE O OMOIOrMYecKu
BAKHBIX BEIIECTBAaX: JKMpax, OeJKax, YIJIeBOJaxXx — M HMX POJM B KU3HHU YEJIOBEKa.
MarepuanbHOE €JMHCTBO OPTAaHMYECKUX U HEOPTaHWYECKUX COCTMHEHU.

Kpemnuii, ero ¢uznueckre 1 XUMHUYECKUE CBONCTBA, MOJyYCHUE U TTPUMEHEHUE.
CoenuHenus kpeMHus B npupoje. O0mme npeacrasicHus 06 okcuae kpemuaus (1V) u
KpeMHHEeBOW Kucnore. CHUIIMKATHI, UX HCIOJIb30BAaHUE B OBITY, B MPOMBIIIICHHOCTH.
Baxueiiime crpouTenbHble MaTepHUalibl:  KepaMuKa, CTEKJIO, IIEMEHT, O€TOoH,
xene300etoH. [Ipo6ieMbl 6€30MacHOrO MCIONIb30BAHUS CTPOUTEIBHBIX MATEPHUATIOB B
ITOBCEHEBHOM KU3HU.

Xumuueckuii IKCcnepumenm:

M3yuyeHHE OOpa3ll0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUI-MOHBI U HAOIIO/IEHWE MPU3HAKOB HUX
MIPOTEKAHUS, OTBITHI, OTpAXKAIOIMNE (PU3NIECKNE U XUMHUECKHE CBOMCTBA TaJIOTEHOB U
UX COEIUHEHUN (BO3MOXXHO HCIIOJIb30BAHWE BHUAEOMATEPUAIOB), O3HAKOMJIEHUE C
oOpa3naMu XJIOpUIOB (TaJIOTEHUIOB), O3HAKOMJICHHME C oOOpa3liamMu cepbl U eé
COEIMHEHUSIMU (BO3MOXHO UCIIOJIb30BAaHUE BHIEOMATEPHAIIOB), HAOIIOEHUE Mpoliecca
oOyTIIMBaHMs caxapa MoJl IeHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KHCIIOThI, H3yUYCHUE
XUMUYECKUX CBOMCTB pa30aBIEHHON CEPHOW KHCIOTHI, MPOBEIACHUE KauyeCTBEHHOUN
peakuuu Ha cyib(harT-uoH U HaONIOJCHUE MpU3HAKa €€ MPOTEKaHUs, 03HAKOMIICHHE C
dbu3uyeckumMu  cBoMcTBaMHM a3zota, ¢ochopa U HMX COCAMHEHUU (BO3MOXKHO
HCIIOJIb30BaHUE BHJIEOMATEpUANIOB), o0pa3namMu a30THBIX U (OCPOpHBIX yn0OpeHuil,
NoJiyueHue, coOMpaHue, paclo3HaBaHUE U M3y4YEHHE CBOWMCTB aMMHaka, MPOBEACHUE
KaueCTBCHHBIX PEAKIMH HAa MOH aMMOHUS U (pocdar-wOH W M3ydeHHE MPU3HAKOB UX
NPOTEKaHUs, B3aMMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEJBIO



(BO3MOXHO HCIOJIb30BAHME BUCOMATEPUATIOB), U3YUEHUE MOJAENICH KPUCTALTUYECKUX
peméTok anMasa, rpadura, QysuiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aacopOLuu
PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM UM YCTPOWCTBOM MPOTHUBOTa3a,
MoJIy4eHHe, COOMpaHHe, pacro3HAaBaHWE W HU3YYEHUE CBOMCTB YTIJIEKHUCIOIrO rasa,
IPOBE/ICHUE KAYECTBEHHBIX pEaKIMi Ha KapOOHAT M CHUJIMKAT-UOHBI U U3Y4YCHUE
MPU3HAKOB WX  MPOTEKAHWS, O3HAKOMIICHHME C  MPOAYKIUEH  CUJIMKATHOU
MPOMBIIIJICHHOCTH, PENICHHE 3KCHEPUMEHTAJIbHBIX 3adady no TeMe «Baxuenmue
HEMETAJUIbI U UX COCTUHECHUS.

MeTaJsibl 1 X COeITMHEHUS

OO6mrast xapakTepUCTHUKa XUMHUYECKUX 3JIEMEHTOB — METaUIOB HA OCHOBAHUM UX
nonoxeHus B llepuoanueckon cucreme xumuueckux snnemeHtoB . M. MenneneeBa u
cTpoeHuss atoMoB. CTpOoeHHE METALIOB. MeTamueckas CBA3b W MeETaJUIMYecKas
KpUCTAINIMYECKAs] pEIETKA. OJIEKTPOXUMHUYECKHI PAJ  HANpPSHKEHUM  METAJIOB.
duznyueckre 1 XUMHUYECKHEe CBOMCTBA MeTaII0B. O0IIHE CTOCOOBI MOTYyYEHUS METAILIOB.
[loHsiTHE O KOPPO3UH METAILJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIijiaBbl
(cTainp, 4yryH, JIOpaTIOMUHHN, OPOH3a) U UX IPUMEHEHHE B OBITY U MPOMBILIJIEHHOCTH.

[[lenounsie MeTaIbl: MOJIOKEHUE B [leprHoaMYecKorl CHUCTEME XHMHUYECKUX
snemeHToB JI. WM. MenzaeneeBa, CTpO€HHME HX aTOMOB, HAXOXICHUE B MPHUPOJE.
dusnueckre W XMMHUYECKHE CBOMCTBA (Ha mpuMmepe HaTpus U Kamusi). OKCuabl |
TUJIPOKCUABI HATPUA U Kanus. [[puMeHeHne MeT0YHbIX METAIIJIOB U KX COCTMHEHUM.

[I{erouyHO3€MENBbHBIE METAUIBI MATHUM U KaJbLWW: nTooxkeHne B [leproanueckoit
cUCTEME XUMMHUYECKUX 31eMeHTOB [[. 1. MeHneneeBa, CTpoeHrne UX aTOMOB, HAXOKICHUE
B npupoge. Pru3nyeckne U XMMHUYECKUE CBOMCTBA MarHus M Kajblus. Baxueniine
COCIMHEHUS Kalblusg (OKCHA, TUIPOKCHUA, coiii). JKECTKOCTh BOABI U CHOCOOBI €€
YCTpPaHEHHS.

AroMuHUN: TTON0KeHKeE B [lepuoandeckon cucteMe XuMu4yeckux anemeHTos /1. .
MenzeneeBa, CTpOEHHE aTOMa, HAXOXJICHUE B mpupoje. Ouzndeckue u XUMUYECKUE
CBOMCTBa aTtOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA W TUAPOKCH/Ia aTFOMUHMSI.

Kenezo: nonoxenue B llepuoguueckoi cucreMe XxuMu4eckux simemeHtoB /[l. U.
MeHnpneneeBa, CTpOCHHE aTOMa, HaAXOXKICHHUE B Npupoje. PU3NUECKHE U XUMHUYECKHE
cBoiicTBa xeine3a. Okcuapl, THapokcuabl U conn xeiesa (1) u sxenesa (1), ux cocras,
CBONCTBA U NOJIyYECHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHUE ¢ 00pa3llaMy METaJUIOB U CILJIaBOB, MX (PM3MUYECKHUMH CBOWCTBAMH,
U3YYEHUE  PE3yJNbTaTOB  KOPPO3HMM  METaUIOB  (BO3MOXXHO  HCHOJIb30BaHUE
BHJICOMATEPHAIIOB), 0OCOOEHHOCTEH B3aUMOJICHCTBUS OKCH/Ia KAJIBIIUSI U HATPUS C BOAOU
(BO3MO’KHO HCIOJIb30BAHUE BUIECOMATEPUAIIOB), UCCIEA0OBAHUE CBOMCTB HKECTKOUM BOJbI,
Ipoliecca rOpeHus Kelie3a B KUCIOPoe (BO3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPHAIIOB),
IPU3HAKOB IPOTEKAHUS KAYECTBEHHBIX PEAKIIUIA HA HOHBI: MAarHus, KaJblLIMs, aTFOMUHUS,



uunka, sxenesa (1) u xenesa (l11), menu (Il), HaGnrOMEHME W omKcaHuE MPOLIECCOB
OKpalllMBaHUs MIAMEHH MOHAMU HATpUs, Kajdus U KalblUs (BO3MOKHO HCIOJb30BAHUE
BUJICOMATEPHAIIOB), HCCIeNOBaHUE aM(pOTEPHBIX CBOMCTB THUAPOKCUAA ATIOMUHUSA U
TUAPOKCUIA IIMHKA, PEIICHHE SKCIEPUMEHTANBHBIX 3alad 1o Teme «BaxHeiime
METAJUJIbl K KX COCIUHEHHUS.

XuMus 4 OKpy:Kamomas cpeaa

BemectBa um wmarepuansl B TNOBCEJHEBHOW JKM3HM 4YeJoOBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIECTB M XHMHUYECKMX peakiuil B OwiTy. [lepBas momomis mpu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XVMMHUYECKOE 3arpsi3HEHUE OKpyXKaroled cpeasl (mpenenbHas JOIMyCTHMAast
KoHIleHTparusi Bemiects, aanee — [I[JIK). Ponbp Xxumum B pemieHUH 3KOJIOTHYECKHUX
npoO0sem.

Xumuueckuii IKCnepumenm:

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

Mesicnpeomemmusie cea3u

Peasmzannst MeXnpeIMETHBIX CBsS3€d IIPU HM3Y4YEHUM XMMUM B 9 Kiacce
OCYIIECTBIISIETCS YEPE3 UCII0JIb30BAHNE KaK OOLINX €CTECTBEHHO-HAYYHBIX MOHITHIA, TaK
U TOHATUH, SBIIIOIIMXCS CUCTEMHBIMM JJII OTIEIBHBIX IPEAMETOB ECTECTBEHHO-
Hay4HOI'O LMKIIA.

OO01Me ecTeCTBEHHO-HAY4YHbIE TOHATHUS: HAYUYHbIN (DAaKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaJu3, CHUHTE3, Kiaccu(puKalus, T[epUOJUIHOCTh, HAONIOIEHUE, SKCIIEPUMEHT,
MOJICIUPOBaHUE, U3MEPEHUE, MOJENb, SIBJICHHE, MAPHUKOBBIA 3(PPEKT, TEXHOJIOTHUS,
MaTepHUaJIbl.

®duzuka: mMarepus, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, IEKTPUUECKUN 3aps]l, NPOBOAHUKHU, TOJIYIPOBOIHUKH,
IUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpHUCTa/NIMYecKas pemeérka, CIUIaBbl, (PU3NYECKHUE
BEJIMYMHBI, E€AMHUIIBI H3MEPEHUs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
ConHue.

buonorusa: ¢otocunTe3, AbixaHue, Ouochepa, sKocHCTEMa, MHHEpAJIbHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIC BEIIECTBRA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaAJbl, TOPHBIC TOPOJbBI, IMOJE3HBIE
HCKOIIaeMbI€, TOIIMBO, BOJHBIE PECYPCHI.



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS ITPOrPaMMBbl OCHOBHOT'O OOIIEro 00pa30BaHUs
JOCTUTAIOTCSI B XO0J¢ OOyYeHHs XUMHUH B EIUHCTBE Y4YEOHOHW U BOCHHUTATEIHHON
JESITEILHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCUUCKUMH COLIMOKYJIBTYPHBIMU U
JyXOBHO-HPAaBCTBEHHBIMU [IEHHOCTSIMU, IPUHSATHIMU B OOIIECTBE MTpaBUIaMU U HOpMaMu
MOBEACHUS U CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMATIA3AIINH
00yyaroImuxcs.

JIn4HOCTHBIE pE3yNbTATHI OTpaXKaroT TOTOBHOCTD oOy4Jarommxcs
PYKOBOJICTBOBATbCA CHUCTEMOI MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMN U PACIIMPEHHE
OTIBITA JIESITENILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOIIECHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY H
Hay4YHOMY HacIeAUI0, IOHUMaHUs 3HaY€HUsI XUMUYECKOM HAYKH B )KU3HU COBPEMEHHOTO
oOuiecTBa, CHOCOOHOCTH BIAAETh JOCTOBEpHOM HUHpoOpManueldl o MeperoBbIX
JOCTUKEHUSX U OTKPBITUSAX MUPOBOW M OTEYECTBEHHOW XUMUU, 3aMHTEPECOBAHHOCTH B
Hay4YHbIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

IPEACTABICHUS O COLUAIBHBIX HOPMAX M MPABUIIAX MEXIUYHOCTHBIX OTHOILLICHHI
B KOJUIEKTMBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIC3HOM,
y4eOHOUCCIIeI0BATEILCKON, TBOPUECKON U IPYTUX BUAAX JEATEILHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW  COBMECTHOM  JEATENbHOCTH  MpPU  BBIIOJIHEHHH  y4EOHBIX,
MMO3HABATEJIbHBIX 33/1a4, BBIMOJHEHNN XUMUYECKUX SKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX
IPOEKTOB, CTPEMJIEHHMSI K B3aHMMOIIOHMMAHHIO M B3aMMOINOMOLIM B IIPOLIECCE 3TOMN
y4eOHOU NeATENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHHE M TOCTYIKH CBOUX
TOBapHIlEe C TO3WIMU HPABCTBEHHBIX U TMPABOBBIX HOPM C Y4YETOM OCO3HAHUS
IIOCJIEICTBUU IOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE W XHWMHUYECKOW pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HayKH U COCTABIISIOIINE OCHOBY
JUIS. TIOHUMaHMS CYIIHOCTH HAyYHOW KapTUHBI MHUpa, MPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS IPUPOIbI, B3aAUMOCBS3SIX YEJIOBEKa C MPUPOIHOM cpeoil, 0
pPOJIM XUMUH B NTO3HAHUU 3TUX 3aKOHOMEPHOCTE;

M03HAaBaTeJIbHbIE MOTUBBI, HAIIPABJIECHHBIE HA MTOJIYyYE€HHE HOBBIX 3HAHUM 110 XUMUH,
HE0OX0uMbIe AJi1 00BSICHEHUS HAOII0JaEMbIX MTPOLIECCOB U SIBICHUH, MO3HABATEIBHOM,
UH(OPMAITMOHHON U YUTATENbCKON KYJIBTYPbl, B TOM YUCJI€ HABBIKOB CAMOCTOSITEIbHON
paboThI ¢ yueOHBIMU TEKCTAMH, CIIPABOYHOM JIUTEPATYPOU, JOCTYITHBIMU TEXHUYECKUMU
cpencTBamMu HHGOPMAITMOHHBIX TEXHOJOTH;



MHTEpEeC K 00yUEHHUIO U TTO3HAHUIO, TF0003HATEIbHOCTH, TOTOBHOCTH M CHIOCOOHOCTH
K caM000Opa30BaHUI0, MPOEKTHON U UCCIEN0BATEIbCKON IEATEIbHOCTH, K OCOBHAHHOMY
BBIOOPY HAMpPaBIECHHOCTU U YPOBHSA 00y4EHHUS B JaIbHEUIIIEM;

4) hopMuUpPOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HAHHUE LICHHOCTU XU3HH, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3I0pPOBBIO,
YCTaHOBKH Ha 370POBBIN 00pa3 »KU3HHU, OCO3HAHUE MOCIIEACTBUI U HENIPUATUE BPEIHBIX
NpUBBIYEK (YHNOTpPEOJNEHUST alKOrojisl, HApKOTHUKOB, KypeHHUs), He0OX0IuMOCTU
coOIoICHNs TTpaBWJl O€30MACHOCTH MPH OOpalIeHUH ¢ XMMHUYECKUMU BEIIECTBAMU B
OBITY U pEeaJIbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpPEC K MPAKTHUYECKOMY HM3Y4YEHUIO Mpodeccuid U TpyAa pas3IudyHOTO pPOJa,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AEATENbHOCTH, B TOM YHCIIE HA OCHOBE
OPUMEHEHUsI MPEIMETHBIX 3HAHUWA M0 XMMMH, OCO3HAHHBIN BbIOOp MHIMBUIYaJbHOU
TPACKTOPUM MPOJOJDKEHHUs] 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIOCOOHOCTH K XHMHH, OOILIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCIEIIHON
NPO(QECCUOHAIBHON JIEATEIbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTh
aJanTUPOBAThCS B MPO(ECCUOHAIBHOU CPEJIE;

6) IK0JIOrHYeCcKOro BOCIIMTAHUSA:

HKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOILLIEHUE K MPUPOIE KaK UCTOYHUKY JKU3HHU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHHUSA, MOHUMAHUE LEHHOCTH 3J0pPOBOr0 M 0O€30MacHOro
oOpaza JKHM3HU, OTBETCTBEHHOE OTHONIEHHWE K COOCTBEHHOMY (U3MYECKOMY U
NCUXUYECKOMY 3/10pPOBbIO, OCO3HAHUE LEHHOCTU COOJIOJAEHUS MpaBHil 0€30MacHOro
MOBEJICHUS MPU padOTE C BELIECTBAMHU, a TAK)KE B CUTYallUsX, yTPOKAIOIIUX 340POBbIO U
JKU3HU JIIOIEH;

CHOCOOHOCTH MPUMEHSTh 3HAHMS, TMOJydaeMble MPU H3YYEHUU XUMUH, IS
pelIeHusl 3a/a4, CBSI3aHHBIX C OKPYXKAIOIIEW MNPUPOJHOW CPEIOHM, ISl MOBBIIICHUS
YPOBHS 3KOJIOTHYECKON KYJIbTYPhl, OCO3HAHUS IJI00ATBHOTO XapaKTepa dKOJIOTHUECKUX
npobsieM W MmyTell MX pelieHHs] IMOCPEICTBOM METOJOB XHWMHUH, 3KOJOTHYECKOTO
MBIIIJICHUSI, YMEHUSI PYKOBOJCTBOBAThCS UM B IMMO3HABATEIbHOM, KOMMYHUKATUBHON U
COLIMAJIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranmpeaMETHBIX pe3yJbTaTOB  BBIACISAIOT  3HAUMMBbIE IS
(GopMupOBaHHS MHPOBO33pPEHHS OOIICHAYUYHbIE TMOHSATHS (3aKOH, TEOpHs, MPHUHIIMII,
runoresa, pakrt, CucTeMa, IpoLecc, IKCIEPUMEHT U JPYToe.), KOTOPbIe UCTIOIb3YIOTCS B
€CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETAX U MO3BOJISIIOT HA OCHOBE 3HAHMM M3 ITHX
npenMeToB (GOpMUPOBATH MPEACTABICHUE O LEJIOCTHOW HAay4YHOM KapTHHE MHUpa, U
yYHHUBEpCajdbHble  yueOHble  JelcTBUA  (TO3HABATENbHBIE, KOMMYHHUKATHBHBIC,
pEeTyJIATUBHBIE),  KOTOpble  oOecmeunBalOT  (HOPMHUPOBAHME  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHMIO M OCYIECTBICHUIO YU€OHOM eATENbHOCTH.



Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornueckue aAecTBU:

YMEHHS HUCTOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS HMPU OCBOCHUU 3HAHMIA:
PAcCKpbIBaTh CMBICT XUMHUYECKUX MOHSATHUH (BBIIETSATH WX XapaKTepHbIE NPU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMU TOHSTUSIMU), HCIOJIb30BaTh MOHITHS s
OOBSCHEHHSI OTIETBHBIX (DAKTOB WM SIBJIICHWUW, BBIOMpATh OCHOBAHUS W KPUTEPHUH IS
KIaccu(pUKanuu XUMHUYECKUX BEIIECTB W XUMHUYECKUX PEAKIUH, YCTaHABJIMBATh
PUYUHHO-CJICICTBEHHBIE CBSI3U MEXIY OOBEKTaMH HM3YyUEHHs, CTPOUTH JIOTHYECKUE
paccykJieHus (MHIYKTUBHBIC, JI€yKTUBHbIEC, [0 aHAJOTWHU), JeNaThb BBIBOABI U
3aKIIFOUCHUS;

YMEHHE TPUMEHATh B IMpPOIECCe IMO3HAHUSA TMOHATUS (TpeAMETHhIE U
MeETaIpeAMETHbIE), CUMBOJUYECKUE (3HAKOBBIE) MOJENIH, HCIIOJIb3YEMbIE B XUMUHU,
npeoO0pa3oBbIBaTh HIMPOKO IMPUMEHSEMbIE B XHMUU MOJICJIbHBIC MPEACTaBICHUS —
XUMUYECKU 3HaK (CHMBOJI dJIEMEHTA), XUMu4eckas (opMmysia U ypaBHEHHUE XUMUYECKON
peaklMy — MpU PEHICHUH y4eOHO-TI03HABATENbHBIX 3a/1ay, C YYETOM 3TUX MOJEIbHBIX
MIPEJCTABIICHUI BBISIBISTh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU H3Yy4aeMBbIX
O0OBEKTOB — XHWMHUYECKHUX BEIIECTB M XHUMHUYECKHX PEAKIUW, BBISBIATH OOIIUE
3aKOHOMEPHOCTH, NPUYMHHO-CIIEICTBEHHBIE CBA3M W NPOTUBOPEUUS B H3Yy4AEMBIX
poleccax M siBJICHUSX.

Bba3oBble uccienoBarebckne 1eiiCTBUSA:

YMEHUE HCIONb30BaTh IIOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHWA, a TAaK)K€ B KaueCTBE OCHOBBI JJisi (POPMHUPOBAHUS THIOTE3BI MO MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKIICHUI;

npuoOpeTeHre ONbITa 1O IUIAHHUPOBAHUIO, OpPraHU3alMU U  TMPOBEIACHUIO
YYEHHUYECKUX IKCIIEPUMEHTOB, yMEHUE HAOIIOAATh 32 XOA0M MPOLIECCa, CAMOCTOSITEIBHO
MIPOTHO3UPOBATH €r0 pe3yJbTaT, (GOPMYyIUPOBATH 00OOIICHHS U BBIBOJBI IO pe3yJIbTaTaM
MPOBEAEHHOTO OMbITA, UCCIEA0BAHUS, COCTABIATH OTUET O MPOJIEIaHHOM paboTe.

Pabora c nndopmanueii:

yMEHHE BbIOHMpaATh, aHAJIU3UPOBATH U HHTEPIPETUPOBATH HHPOpPMAILUIO
pa3IUYHBIX BUJOB W (OPM TPEACTABIICHUS, TMOJTYYaeMYyH0 W3 Pa3HBIX HCTOYHUKOB
(Hay4YHO-TIOMYJISIpHAS JIUTEpAaTypa XUMHUYECKOTO COJEP>KaHUsI, CIPABOYHBIE MOCOOMUSI,
pecypcsl MIHTepHETa), KPUTUYECKH OIIEHUBATH MPOTUBOPEUYUBYIO M HEIOCTOBEPHYIO
uH(pOpMaIHIO;

yMEHUE TPUMEHSATh pa3IudYHble METOJbl W 3alpPOChl MPHU TOUCKE M OTOOpE
nH(OpMAITUU 1 COOTBETCTBYIOIINX TAHHBIX, HEOOXOIUMBIX JJIsI BHITTOJTHEHHS YI€OHBIX U
MO3HABATENIbHBIX 3a/lay OMNpPEACNEHHOIO THUIMA, MNPUOOpETeHHE OmbiTa B 00JaCTH
UCIOJIb30BaHUsl ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH,  OBJIAJICHUE
KYJIbTYypOW aKTUBHOT'O UCITOJIb30BAHUS PA3IIMYHBIX IOUCKOBBIX CUCTEM, CAMOCTOSATEIIBHO
BBIOMpATh ONTUMAIbHYIO (QOpMYy MpelcTaBieHUs HHOpMAMU M HILTIOCTPUPOBATDH
peniaemMbie 3a/1a4M HECJIOKHBIMU CXEMaMu, AuarpaMMamMu, Ipyrumu opmamu rpaduxu
U UX KOMOUHALIUSIMU;



YMEHUE HCHOJB30BATh W  AaHAJIM3UPOBATh B  Ipoliecce ydyeOHOM U
UCCJIEIOBATENILCKOM  JIESITEIbBHOCTH HMH(MOPMALMIO O BIUSHUUA TPOMBIIUIEHHOCTH,
CEJILCKOTr'0 X035MCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOTHON CPEBI.

KoMMyHUKAaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

yYMEHUS 3aJ]aBaTh BOMPOCH (B X0j€ Avaiora u (WiM) AUCKYCCUHU) IO CYIIECTBY
o0cyx/1aeMoi TeMbl, (POPMYJIMPOBATH CBOU MPEMJIOKEHUSI OTHOCUTEIBHO BBITTOJHEHHUS
NPEAJIOKEHHON 3a/1a4H;

YMEHUS NPEJICTABIAT NOJYyUYEHHBIE PE3YJIbTaThl IO3HABATEIBLHOMN NEATEIbHOCTH B
YCTHBIX M TNHCbMEHHBIX TEKCTaX; JeJaTh MPE3CHTALMIO PE3YJbTATOB BBINOJHEHUS
XUMUYECKOTO JKCIEpUMEHTa (J1a00OpaTOPHOTO OMBITA, J1A0OPAaTOpPHOUW pPabOTHI IO
HCCIIEIOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO MPOEKTA);

YMEHUSI y4EeOHOro COTPYAHUYECTBA CO CBEPCTHHKAMU B  COBMECTHOU
MTO3HABATEJIbHOM W MCCIEI0OBATEIbCKON AEATENBHOCTA MPHU PELICHUH BO3HHUKAOIIUX
npobJsieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIACOBAHUS MO3ULUN (00CYX ACHHUS,
OOMEH MHEHMSIMH, «MO3TOBBIE IITYpPMbD», KOOpPAMHALIUA COBMECTHBIX JCHCTBHIA,
OTIpe/ieNIEHUE KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHOHN pabOoThl U ApYyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATEIBHO OIPENENATh LEIU JEATEIbHOCTH, IIJIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATb M TPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesITeIbHOCTh, BBIOMpaTh HambOoJsiee 3((PEKTUBHBIC CIOCOOBI pEIICHUS YYEOHBIX U
MO3HABATENIbHBIX  3a/lay, CaMOCTOSITEbHO  COCTABJISITH WU  KOPPEKTUPOBATh
MIPEVIOKEHHBIM aNTOPUTM JIE€UCTBUN NMPH BBITOJIHEHUN 3aJaHUN C YYETOM IOJIYYEHUS
HOBBIX 3HaHUM 00 Hu3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pPEaKUUAX, OLICHUBATh
COOTBETCTBHUE MOJIYYEHHOTO pe3yjbTaTa 3asBJICHHOMN 1€/, YMEHHE HCIOJIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, MMPEJIaraéMble B YCIOBUU 33JIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX pe3yIbTaTOB MO OCBOCHHUIO 00SI3aTEILHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JIaHHOU (enepaibHON paboueil mporpaMMoid, BBIIEISIOT: OCBOCHHbIE
0Oy4aroIUMUCs HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUM, cielupuuecKue AJis
peIMeTHOM 0051acTH «XUMHUSD, BUJIBI IEATEIBHOCTH O MOTYYEHHIO HOBOT'O 3HAHMUSI, €T0
MHTEPIIPETAlUY, NMPEOOPA30BAHUIO U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX
CUTYaLUSX.

K koHiy oOyuyeHus B 8 kKjacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUIN:

. PAcCKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATUN: aToOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsI), BAJICHTHOCTb, OTHOCHUTENbHAs AaTOMHAas W MOJIEKYJsipHas macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBasi JOJIsI XUMUYECKOTO 3JIEMEHTA
B COCAMHEHUHU, MOJIAPHBIA OO0OBEM, OKCHUI, KHCIOTa, OCHOBaHHUE, COJb,
AIIEKTPOOTPHUILIATETBHOCTD, CTENIEHb OKHCIEHUS, XUMUYECKasl peakius, KiaccuuKaims
pEeaKLMii: peaKM COCIUHEHUs, PEaKIUN Pa3I0KEHUsI, PEAKIIMKM 3aMELIEHUs, PEaKIUU
oOMeHa, 3K30- M SHAOTEPMHUUYECKUE PEaKIUU, TeTIOBOU 3(PPEKT peakinu, siApo aToMa,
ANIEKTPOHHBIN CJIOM aToma, aTOMHas OpOWTa b, PajUyC aroMa, XUMHUYECKas CBS3b,



MOJISIpHAas M HEMOJISIpHAs KOBAJEHTHAs CBSI3b, MOHHASl CBA3b, WOH, KATHOH, AaHHOH,
pacTBOp, MaccoBas J10Ji BellecTBa (MPOLIEHTHAs! KOHIIEHTPAIIKsI) B paCTBOPE;

. WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TOHATHH W
MPUMEHSTH 3T MOHATUS MPU ONMCAHUH BEIIECTB U UX MPEBPAIlCHHI;

. UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJIeHUs (hOPMYJI BEIIECTB
U YPAaBHEHHM XUMUYECKUX PEaKIni;

. ONpeeNsaTh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTETIeHb OKUCJICHUS DJIEMEHTOB B OMHAPHBIX COSMHEHUSIX, TPUHAIIICKHOCTD BEIIECTB K
onpenen€éHHOMY KJacCy CO€IMHEHHA 1o (¢GopMmyiaMm, BHJI XHUMHYECKOW CBA3M
(KOoBaJIEeHTHAsl U MIOHHAsI) B HEOPTAHUYECKUX COCANHEHUSX;

. packpeiBath cMbici llepuogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOJUYECKON 3aBUCUMOCTH CBONCTB XUMHUYECKUX
AJIEMEHTOB OT UX MosioxkeHus B [lepuoandeckoil cucreMe, 3aKOHOB COXPAHEHHSI MACChI
BELIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHAa ABOraipo;

. ONHUCHIBATh W XapaKkTepu3oBaTh TabmuuHylo ¢opmy [lepuoauueckoit
CUCTEMbl XMMHUYECKHX O3JIEMEHTOB: pa3inyaTh MOHATHS «rjaBHas mnoarpymma (A-
rpynmna)»y u «mnobouynas mnoxarpynmna (b-rpynma)», manble W OoJibIlIME TEPUOIBI,
COOTHOCUTh 00O3HAueHUs, KOTopble UMelTcs B Tabmuue «llepuognueckas cucrema
XUMHUYECKUX 351eMeHToB J[. 1. MenaeneeBay ¢ 4UnCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI
aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB W 3apsij sjpa, oOliee 4HUCIO 3JIEKTPOHOB U
pacnpeiesieHue uX Mo JIEKTPOHHBIM CIOSIM);

. KJIACCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTbI, HEOPTaHMYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (0 YMCIy UM COCTAaBYy YYACTBYIOIIMX B PEAKIMH BELIECTB, IO
TerI0BoMY 3P (DEKTy);

. XapaKTepHu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi ONUCAHUE MPUMEpPAMU MOJIEKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEaKni;

o ITPOTrHO3HUPOBATH CBOMCTBA BCIICCTB B 3aBUCHMMOCTH OT HUX Ka4CCTBCHHOI'O
COoCTaBa, BOBMOKHOCTH ITPOTCKAHNA XUMHUYICCKUX HpeBpaIlIeHI/Iﬁ B Pa3JIMYHBIX YCJIOBUAX,
o BBIYUCIIATh OTHOCUTCIIBHYIO MOJICKYJIPHYIO U MOJIIPHYHO MACChI BCIICCTB,

MacCCOBYIO JIOJIO XUMHYECKOTO 3JIeMEHTa 1Mo (hopMmyJie COCTUHEHHUS, MACCOBYIO JIOJIO
BEIIECTBA B PACTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO XUMUYECKOM PEaKITNH;

. IIPUMEHSTH OCHOBHBIC OIEpPAIlMH MBICITHTEIBHOMN ACATEILHOCTH — aHAIU3 H
CHUHTE3, CpaBHEHHE, OOOOIIEHHEe, CHUCTeMaTH3alluio, KiacCU(pUKAIUIO0, BBISBICHUE
PUYUHHO-CJICICTBCHHBIX CBS3CH — JUISl M3y4YEHHUS CBOWCTB BEIICCTB M XUMHUYCCKUX

peakiMii, eCTeCTBEHHO-HAay4YHble€ METOAbl IO3HAHMS — HaOJI0JIeHue, HW3MEpEHHUeE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN );
. CJIEI0BATh [IPaBUJIaM MOJIb30BAHUSI XUMUUYECKOH MOCY 101 1 1ab0paTOPHBIM

0o0OpyOBaHUEM, a TaKKe IpaBWiIaM OOpalleHHs C BELIECTBAMU B COOTBETCTBUM C
MHCTPYKLHUSMU IO BBIIOJHEHUIO TA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJIYYECHHUIO U
cOOMpaHHIO Ta3000pa3HbIX BEUIECTB (BOJOpPOJA M KHUCIOpPOJA), NPUTOTOBIECHUIO
PacTBOPOB € ONPEACIEHHON MAaCCOBOM A0JIE PACTBOPEHHOIO BELIECTBA, INIAHUPOBATH U



MPOBOAUTh XUMHUUYECKHE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C MOMOIIbI0 UHANKATOPOB (J1akMyc, peHoI(PTaenH, METUIOPaHX U IpyTue).

K koHiy oOyueHus B 9 kJjacce mpeIMETHbIE pe3yJibTaTbl HA 0a30BOM ypOBHE
JOJKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

. pPacKpbhIBaTh CMBIC OCHOBHBIX XWMHUYECKMX TMOHATUNA: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKYJIa, MOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CII0KHOE BEIIECTRO,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIICHUS, XMMUYECKasl peakius,
XUMUYECKasi CBsI3b, TEIJIOBOU A((PEKT peakiu, MoJib, MOJSIPHBIH O00BEM, PacTBOP,
AIEKTPOIUTHI, HEANEKTPOJIUTHI, FIECKTPOIUTHYECKAS TUCCOLUALNS, PEAKIIMU HOHHOIO
oOMeHa, KaTaanu3aTop, XUMHIECKOe paBHOBECHE, 0OpaTUMbIE U HEOOpATUMbIC PEaKITUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIUTEh, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAHOBJICHHE, aJIOTpoIusi, aM(pOTEPHOCTh, XUMHYECKasi CBS3b (KOBaJICHTHAas,
HMOHHAsl, METaJUINYecKas), KpUCTAJUIMYECKAsT PEIIETKa, KOPPO3UsT METAJIOB, CIUIABHI,
CKOPOCTh XHMHYECKOM peakluu, MNpelesbHO jaonycTtuMas KoumeHTpanusa [IIK
BEILIECTBA;

. WUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHITHH U
NPUMEHSTH 3TU NOHATHUS IPY ONMMCAHUM BEUIECTB U UX MPEBPALLICHHUII;

. UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBIJIeHUs (hOPMYJI BEIIECTB
U YPAaBHEHUM XUMUYECKUX PEAKIUH;

. ONPENEIISATh BAJEHTHOCTh U CTETIEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSIX Pa3IM4YHOrO0 COCTaBa, MNPHUHAJIEKHOCTb BEIIECTB K OINPEACIEHHOMY
KJIaCCy COeAMHEHUM 1o ¢dopmysiaM, BHI XUMHUUYECKON CBs3M (KOBaJEHTHAs, MOHHAas,
METaJJInYecKasi) B HEOPraHMYECKUX COCAUHEHUSIX, 3apsii HMOHA MO0 XUMHUYECKOU
dbopmyiie, xapakTep Cpeabl B BOJHBIX PacTBOpaXx HEOPTraHUYECKUX COETUHEHUM, THI
KPUCTAJUTMYECKOUN pelIéTKH KOHKPETHOTO BEIIECTRA;

. packpeiBath cMbici Ilepuogmueckoro 3akona JI. W. MengeneeBa u
JIEMOHCTPUPOBAThH €r0 MOHWMAHUE: OMUCHIBATh M XapaKTEepU30BaTh TAOIUYHYIO POopMy
[lepuoguueckoil cCUCTEMbl XUMHUYECKHX OJJIEMEHTOB: pa3linyaTh IOHSATUS «TJIaBHAs
noarpynma (A-rpynmna)y u «mnobdounas moxarpynna (b-rpymma)», manmsie u OoJbiue
MEPHOJIbI, COOTHOCUTHh 0003HAYEHUS, KOTOPhIE UMEIOTCA B TIEPUOIUIECKON TabIuIle, C
YUCJIOBBIMU XAPAKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsn sapa, 001Iee YUCIIO AJIEKTPOHOB M PACIIPEACIICHUE UX MO AJIEKTPOHHBIM CJIOSIM),
OOBSACHSTH 00IIHME 3aKOHOMEPHOCTH B U3MEHEHWHW CBOMCTB 2JIEMEHTOB U MX COCTMHCHHM
B IIpeJieiax MajibIX IEPUOI0B U TJIaBHBIX MOATPYII C YUETOM CTPOSHUSI UX aTOMOB;

. KJIacCU(UIIMPOBATh XMUMHUYECKHE DJIEMEHTBI, HEOPTaHUUYECKHUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YHMCIY M COCTaBy YYaCTBYIOIIUMX B PEAKIMU BEIIECTB, IO
Ter10BoMY 3G (EKTy, M0 UBMEHEHUIO CTENIEHEH OKUCICHUSI XUMUYECKUX 2JIEMEHTORB);

. XapakTepru30BaTh (OMHUCHIBATH) OOIIME W CHEHUPUUIECKHE XHUMHUYECKHE
CBOMCTBAa MPOCTHIX U CIOXKHBIX BEIIECTB, IMOJTBEpPXkAasi ONUCAHUE IpPUMEpaMu
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

. COCTAaBJIATh YPAaBHEHUSI DJIEKTPOJUTHUYECKON JAUCCOIMAIMUA  KHUCIOT,
miesIoueld U coJjeil, MOJHbIE U COKpAIIEHHbIE ypaBHEHHUS peakuuil MOHHOro OOMeHa,



YPaBHEHUSI PEAKUUH, MOATBEPKAAIOMINX CYLIIECTBOBAHUE T'€HETHUYECKOW CBSI3U MEXIY
BEILIECTBAMHU Pa3JIMYHBIX KIIACCOB;

. pacKpbIBaTh  CYIIHOCTb OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUI
HIOCPEICTBOM COCTABJIEHMSI 3JIEKTPOHHOr0 OajaHca STUX PEeaKIUil;

. IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHMS,
BO3MOXXHOCTH IPOTEKAHUS XUMUYECKUX NIPEBPALLECHUN B PA3JIMYHBIX YCIOBUSX;

. BBIYKCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JOJI0 XUMHUYECKOTO 3JEMEHTa 1Mo (opMyJie COSAMHEHHUS, MAaCCOBYIO JIOJIIO
BEILIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKLUU;

. coOJII0AaTh MpaBujia MOJb30BAHUS XMMUUECKON MOCY0N U 1aO0opaTOPHBIM
o0OpyJ0OBaHMEM, a TaKXKe MpaBHiia OOpalleHUs C BEHIECTBAMU B COOTBETCTBHM C
MHCTPYKIUSIMU T10 BBIIIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHHUIO U
coOMpaHuIo ra3000pa3HbIX BEMIECTB (AMMHUAKa U YIIEKUCIOTo Ira3a);

. IIPOBOJUTH PEAKLIUH, ITOATBEPKIAIOIINE KAUYECTBEHHBII COCTAB PA3JIMYHBIX
BEIIECTB: PACIO3HABaTh ONBITHBIM MYTEM XJIOpUA-, OpoMHI-, MOAUA-, KapOOHar-,
docdar-, cunmkat-, cyiabpaT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUS X HOHBI U3YYE€HHBIX
METaJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEIIECTB;

. IPUMEHATH OCHOBHBIE OIIEPALlMU MBICIIMTEIBHOMN JEATENBHOCTH — aHAJIN3 U
CHUHTE3, CpaBHEHHME, O0OOIIEHHE, CHUCTEMATU3alMI0, BBISBICHUE IMPUYMHHO-
CIICACTBEHHBIX CBS3€M — IUI1 HU3YyYECHHUS CBOWCTB BEIIECTB U XUMHUYECKUX PEAKLIUM,
€CTECTBEHHO-HAYYHbIE METO/IbI TI03HAHUS — HAOIIOIEHHE, U3MEPEHUE, MOACIIUPOBAHUE,
AKCIIEPUMEHT (peaJIbHbIN U MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nea 1. llepBoHayanbHble XHMHUYECKUE MOHATHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bubnuoreka [{OK

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

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

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

Wroro mo paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bognopoga. Ilonstue o 8 1 bubmuoreka [IOK

' KUCJIOTaX M COJISX https://m.eds00.ru/7f41837c¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK

' OCHOBAHUSAX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XAUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa OK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bubnunoreka LIOK
Hroro nio pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 8 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- el Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYIHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepona u 8 1 2 bubmorexa [TOK
' . PYHIEL pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo 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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 [lonstue o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOPUU U TIPUEMBI 1 bubmmoreka [JOK
oOparieHust ¢ 1ab0opaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a N buMep https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBAPEHHOU COJIH )»
bu6nunorexa LIOK
6 ATOMEL H MOTIEKYJIb! . https://m.edsoo.ru/ff0d2a6¢c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmoreka [IOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u Cl10KHBIE BEIIECTBA 1 bubmorexa [TOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa LIOK
10 Xumuueckas popmyia. BareHTHOCT https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubnuoreka [IOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubmmoreka [JOK
XUMUYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEILIECTBA [0 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHX PEAKIIHIA
Knaccudukanus XuMuaeckux
18 €aKIHii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peartl A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne U Bubmmorexa [IOK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUH
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE pcakuumn»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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Boznyx — cmechk razos. Cocras

21 Bo3ayxa. Kuciaopoa — smemeHT u bubmorexa HOK
Ayxa. pos https://m.edso0.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKkne U XMuMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
poAa tp . https://m.eds00.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI TToTy4eHusT KHCIIOpoia B
23 71a00paTOPHUH U IIPOMBIIIICHHOCTH bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroyb U METaH).
25 3ar ;13He1§1/1e(11;03 . a, CIIOCOOBI Zro bubmmorexa [JOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa [IOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u nmpocroe bubmuoreka [IOK
BeecTBO. Haxoxaenue B npupojie https://m.edsoo.ru/ff0d4dd0
08 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bubnunorexa LIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IlonsATHE 0 KHCIOTaX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI osTydeHus BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOnpanue BOgOpoIa bubmorexa HOK
i onp HOPOAS, https://m.edsoo.ru/ff0d4f42
M3y4YEeHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIIIECTBA rasa 10 €ro N3BECTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[UU HA OCHOBE bubmorexa HOK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitue 00 bubnuoreka [{OK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HacpliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmmnoreka HOK
ONpeAcIEHHON MAacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponsHast padora Ne2 o reme bubmuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCU(UKAIUS, bubnunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bub6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kmaccudukanms, bubnunoreka LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) I'IIE)J'I )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBA
ITpakTruyeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnveckas CBSI3b MEKIY
48 KJIaCCaMH HEOPTaHUYECKUX brbmmorexa LTOK
. P https://m.eds00.ru/00ad9a50
COEIMHEHUI
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHUHN https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme
| bubnmorexa LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

[TepBbie MOMBITKY KIACCHPUKAITUN

51 XUMUYECKUX AIeMeHTOB. [loHsaTHEe 0 bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [leproauueckast cucrema Bbu6muotexa [JOK
XUMHUYECKUX dieMeHToR /1. M. https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuoapl, TpyMIIbL, T10, TIBI bubmorexa OK
PHOAEL, TPYTHIEL, NOMPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnnoreka [JOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 311eKTPOHHBIX 000JI04eK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
pro https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubnuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenaeneeB — yuy€HbIH, I1€1aror u https://m.edsoo.ru/00ada96e
rpaxaaHuH
PeseprubIil ypok. O60061eHIE 1
58 CI/ICTEMaTI/BZp WSl 3HAaHUH / bubmorexa [TOK
. H https://m.eds00.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 o teme
59 «CTtpoenne aroma. XuMHu4IecKast bubnuotexa [JOK

cBs3b» / Beepoccuiickas
MpoBepoyHas pabora

https://m.edsoo.ru/00adb486
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60 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubmmoreka [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [JOK
61 Honast ximireckas cosisb 1 https://m.edso<])_.[ ru/00adac34
62 KoBanenTHas nonsipHasi XuMHUECKas 1 bubnmnoreka HOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentHas nenomnsipas 1 bubnmnoreka HOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
bubnnorexa [JOK
64 CTenetb okucCHHS 1 https://m.edsocL).I ru/00adae28
65 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubmmoreka [JOK
peakuuun https://m.eds00.ru/00adb076
bubmmoreka [JOK
66 OKucauTenyu U BOCCTAaHOBUTEIIH 1 https://m.e dso:)_.lru 100adb076
PesepBubIiil ypok. O6006111eHIE 1
67 CUCTEMaTU3als 3HAHUH 110 TEME 1 bubmmnoreka HOK
«CTtpoeHne aroMa. XuMHUuecKas https://m.edsoo.ru/00ad9ch2
CBA3b»
68 PesepBHblil ypok. O6006111eHNE U 1 bubmmnoreka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMUYeCKOM CBSI3U U THITBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast pabora Nel no reme

5 «[ToBTOpEHue u yrnyonaeHue 1 1
3HaHWI OCHOBHBIX Pa3/elioB Kypca
8 kiacca»

5 Knaccugukanus XuMuaeckux 1 bu6muoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

PaBHOBCCHUMU. (DaKTOpI)I, BIIHUAOIIHNC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHYSCKOMN pCakuuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIuTeNbHO- bubmuorexa [JOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 ncconuanuu. CUIbHEIE U cl1a0bIe bubmmorexa HOK
A HHatH. https://m.eds00.ru/00adcd68
AIEKTPOJIUTHI
11 Honnrle ypaBHEHHS peaKMil bubmorexa LOK
P bearh https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI bubnnoreka [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
JIACCOIHAIAN
XHMHYECKHE CBOMCTBA COJIEH B
13 CBETE MpEICTaBICHUH 00 bubmorexa [TOK
pea N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 [lonsaTHe o TUAPOIH3E COIEHt bubmorexa [TOK
AP https://m.edsoo0.ru/00add9d4
15 O06o0011eHne U cucTeMaTu3aIus bu6moteka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Perenne dKCIepuMeEHTATBLHBIX bubmmorexa TIOK
P https://m.edsoo.ru/00addbfa
3a7a49»
KonTponbnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmoreka [JOK

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XHUMUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa OK
PAMED https://m.edsoo.ru/00addfe2
XJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XI/IMII/)I‘-IGCKI/IS CBOMCTBA, ITOJTyYCHHE bubmorexa OK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[TonyueHne COISTHON KUCIOTHI bubmorexa [JOK
yi . . ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEHUSIM
21 XUMHYECKUX PEaKIUi, €CIIU OJIUH bubmorexa [JOK
PeaKHH, A https://m.eds00.ru/00ade488
W3 pEeareHTOB JaH B U30BbITKE

99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

93 Haxosxxnenue cepsl u eé bubmuorexka [IOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u XI/III:\)/[I/IIICCKI/IC bubmmorexa LIOK

. https://m.eds00.ru/00ade802
CBOICTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢busnyeckue 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO cI1ocoba bu6muoreka [JOK

MOJIYYCHU A CCpHOfI KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COETUHEHUSIMH CEPBI

Brlunciienue MaccoBOM J0IU

bub6numoreka [IOK

27
BBIXOJ[a IPOYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeeab
(bu3HUYeCKre U XUMUICCKHE
CBOICTBa
AMMHaK, ero Gpu3ndYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK

’ yi https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[Tonyuenne aMmMHuaka, U3y4eHUE buGnuorexa [IOK
yqv » 13YH https://m.eds00.ru/00adf180
€ro CBOIMCTB»

31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bubmuorexka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuii. XUMHUYECKOE bubnnorexa [JOK
yAobp ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng hochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljgn(qe)cxne " bubmmorexa [IOK

p N https://m.edso00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHUe
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, paclipocTpaHEHHE B

bu6nmoreka [IOK

35 npupoze, GusndecKue u
pupoze, ¢ 8 https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOICTBA
Oxkcupl yriaepoja, ux puznyeckue
1 XUMHUYECKUE CBOKUCTBA.
36 DKOJIOTHYECKUE IPOOTIEMBI bubnnorexa [JOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYrosjapHas KUCIIOTa U €€ COJIH bubnnorexa [JOK
https://m.edso0.ru/00ae006c
[IpaxTuueckas padora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MTOHATHUS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubnuorexa [JOK
p B https://m.edsoo.ru/00ae054¢e
COCTMHEHUSX YIIIepo/ia
40 Kpemunii u ero coequHEeHHUS bubnuorexa [JOK
p 8 https://m.edsoo.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubmuoreka [IOK
3a7a4 o TeMe «Baxkneimme https://m.edsoo.ru/00ae0bf2
HEMETAJIBI U UX COCIUHEHUA
KonrtponsHas padora Ne3 o reme
N bubmuoreka [{OK
42 «Baxueiinme HeMeTayUIbl U UX

COCOUHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metajuinieckas CBsi3b U

bubnunoreka LIOK

43
MEeTaJUInYecKas KpucTajaindeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIIEKTPOXUMUYECKUH DS, buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUSIM XUMUYECKUX buGnuorexa [IOK
P . https://m.edso0.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 IToHsATHE O KOPPO3UU METAIIIIOB bubnmorexa IOK
pp https://m.edsoo.ru/00ael1278
bu6mmoteka IIOK
47 €JI0YHBIE METAJLIBI
m https://m.edsoo.ru/00ael4b?2
48 Okcuabl ¥ THAPOKCU/IBI HATPUS U bubmuorexa [IOK
KaJTus https://m.edsoo.ru/00ael4b?2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxueinue coequHEHNU KaJbIAA Bubmorexa OK
A H https://m.edsoo.ru/00ael5e8
51 O0001IeHre 1 cCUCTEMAaTU3aIHs
3HaHUHU
59 JKEcTkocTh BOABI M cIOCOOBI €€ bu6nunorexa LIOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[TpakTuyeckas pabora Ne 6 o Teme

bubnunorexa LIOK

>3 "}KGCTKOCTB"BOHH 1 METOARL €€ https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 Admtomuiii https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBAa OKCHJIA U Bu6muoteka [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmuoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnnorexa [JOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3ALIUS
3HAHUU
[IpakTuueckas padota Ne 7.
59 Pemrenne skcriepUMEHTAIBHBIX bubmmnoreka HOK
3a7a4 1o reme «BaxHeimue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COSTUHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIU OJUH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
Kontponbnas padota Ne4 o teme
62 «BaxHele MeTauIbl U UX

COETMHEHU S
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn 1 bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHne 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 Bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa3oBaHUs

1

ITo Teme: ((HepBOHa‘laJ'IBHbIe XUMHNYCCKHEC ITIOHATHA»

11

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aToM,
MOJICKYJIa, XUMHYECKUN BJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAsT U HEOIHOPOJHAs), BAJICHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJICKYJIsIpHAs Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAash Macca, MaccoBas J0JS XMUMHYECKOro
dJ€MEHTa B COCAMHEHUH, MOJIAPHBIN 00BEM, XUMUYECKasl PEaKIHs,
KnaccupuKalusg  peakluid: peaklud COCAUHEHHUS, PEaKuu
pa3lioKEHUs, PEeaKIMH 3aMEIICHUs, pPEaKIMu OoOMeHa, 9K30- U
SHAOTEPMHUUYECKUE PEAKIMH, TETUIOBON 3((eKT peakiuu, pacTBop,

MaccoBas JI0JIsI BEMIeCTBA (MPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

HUIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATHH H

NPUMCHATH 5TU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHﬁ

13

HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBIIEHUS (popmy

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaxunﬁ

14

PACKpbIBATH CMBICII  3dKOHOB COXpaHCHUA MaACChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHA, 3aKOHA

ABoraapo

1.5

OMpCACIIATL  BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHBIX

COCIUHECHUAX

1.6

KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIuu (10 YUCIYy U COCTaBy

YUYaCTBYIOIIMX B PEaKI[MH BELIECTB, 110 TEIUIOBOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCHUTCIBHYIO MOJICKYJIAPHYIO U MOJISIPHYIO MACChI

BEILECTB




1.8

1.9

1.10

2.1

BBIYUCIIATE MACCOBYIO JOJHO XHUMHYECKOI'O 2JIEMEHTA I10 (l)OpMYJ'Ie

COCIUHCHHUS,
BBIUUCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI IO3HAHMS — HAOIIOACHHE,
W3MEPEHHE,  MOJICIUPOBAHKME, OKCHEPUMEHT  (peajabHbI |
MBICJICHHBIN )

[To Teme: «BaxkHelme npeACTaBUTENNM HEOPTaHUYECKUX BEILIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX ITOHATH: OKCHJI,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K OMNPEEIEHHOMY Kiaccy

coequHeHui o popmynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4YCCKUC BCUICCTBA

2.4

2.5

2.6

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC ITPpUMEpaMU
MOJIEKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBUCHMOCTH OT HX
Ka4eCTBEHHOI'0 COCTaBa, BO3MOXHOCTH IPOTEKAHUSA XUMHUUYECKUX

npeBpameHm‘/’I B Pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWUiaM IMOJb30BAaHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYJIOBAaHHEM, a TaKXKe MpaBUJIaM OOpAIEHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHUIO
ab0PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUCHUIO U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJOPOAa M KUCIOPOAA), TPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIIECTBA, MJIAHUPOBATh U MPOBOJIUTH XUMUUYECKHE DKCIIEPUMEHTHI
[0 PacIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

WHAUKATOPOB (JIAKMYC, (heHOoNPTaTICHH, METUIIOPAHXK U JIPyTHE)

2.7

IIpOBOAUTD paCQéTBI 10 YPaBHCHUIO XHUMHYECKOM pCaKknuun

I[To Teme: «Ilepuomnnueckuii 3akoH u llepmoamnueckass cucrema
xumuueckux anemeHtoB JI. M. MennpeneeBa. CTpoeHHE aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTENBLHO-BOCCTAHOBUTEIILHBIE pCaKkuum»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX TOHSATHH: AApO aroMma,

AJICKTPOHHBIA CJIOW aTOMa, aToOMHas oOpOWTal b, paguyc aroma,




XAMUYECKasl CBS3b, MOJISIPHASI W HEMOJSPHAs KOBAJICHTHAS CBS3b,
3JIEKTPOOTPULATEIIBHOCTh, WOHHAsA CBA3b, HMOH, KaTHOH, AHUWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OIKCHIBATh U XapaKTepu30BaTh Tabauunyto Gopmy Ilepuoaundeckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: paszliNyaTh IOHSTHUS «TJIaBHAS
noarpynma (Arpymnma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) MEpUOabI

packpsiBaTh cMbica [lepuoamueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBaTh IMOHHUMAaHHE MEPUOAMYECKON  3aBUCUMOCTHU
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU AL B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘-I€HI/I$I, KOTOpBIC  HUMCHOTCA B Ta6J'II/II_IC
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB ,HI/I
MeHnzeneeBa» ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHUYCCKUX DOJIICMCHTOB (COCTaB Hu 3apdana sdapa, 0611.[66 YHUCJI0

AJIEKTPOHOB U paclpeaeseHUue X MO0 ANEKTPOHHBIM CIIOSIM)

OIPCACIIATh CTCIICHb OKHCJICHHA  3JJICMCHTOB B 6I/IHapHI>IX

COCINHCHUAX

3.7

OIIPCACIATE BUJ XUMHYECKOH CBS3HU (KOBaJ'IeHTHaSI u I/IOHHaH) B

HCOPraHNYCCKUX COCANHCHUAX

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BeliecTBo 1 XUMHUYECKast peaKknus»

11

pPacKpbIBaTh CMBICT OCHOBHBIX XHWMHUYECKUX MOHSATHUN: pPacTBOP,
ANIEKTPOJIUTHI, HEIJICKTPOHTHI, dJIEKTPOTUTHUSCKAS JTUCCOIHAIINS,
peaKkiuu MOHHOTO OOMEHa, KaTaau3aTop, XUMHUYECKOe PaBHOBECHE,
obpaTuMbIe " HeoOpaTuMbIe peaxiuu,
OKHUCIUTCIbHOBOCCTAHOBUTCIIbHBIC pcaKkuuu, OKHCJIINTCIIb,
BOCCTAHOBHTENIb, OKHCJICHHE U BOCCTAHOBIICHHE, aJIOTPOIHS,

aM(pOTEepHOCTh, XHMHYECKass CBs3b (KOBaJICHTHAs, HOHHAs,




1.2

MeTaJlJIn4yecKasi), KpHUCTaJUIMYecKasi pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKiuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHITHH U

IMPUMCEHATH OTHU MOHATHUA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI 3JIEKTPOJIUTUYECKON AMCCOLMALMHA KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIUEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI0 OOMeHa

14

1.5

2.1

PaCKpbIBATh CYIIHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

IIOCPEICTBOM COCTaBJIEHUS AJIEKTPOHHOIO OajlaHCa 3TUX peaKUuit
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XMMUYECKOUN peaKIinu

ITo temam: «Hemeramibl U UX COEAMHEHUS» U «MeTamibl U UX
COCJIMHECHUS

XapaKkTepu3oBaTh  (OMHCHIBaTH) OOMME W cChenupUuIecKue
XUMHUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPKIas
OMHMCaHUE TMPUMEPAMU MOJICKYJSIPHBIX W HMOHHBIX YpaBHEHUU

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKuHﬁ

2.2

2.3

2.4

COCTAaBJIATh YPABHCHU A peaKHHﬁ, MNOATBCPIKAAOIIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBAI3U MCKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX

YCIIOBUSX

CIeAOBaTh IMpaBWaM IMOJb30BAHUS XHMHUYECKOW TOCYI0H U
nabopaTopHBEIM 00OPYJIOBAaHHEM, a TaKXKe MpaBUIIaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUIHUSIMHU MO BBIOJIHEHUIO
ab0PaTOPHBIX XUMUYECKUX OMBITOB MO MOJYUCHUI0 U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIIEKUCIIOro ra3a)

2.5

MPOBOJIUTh PEAKIIMU, IOATBEP)KAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATh OIBITHBIM MYTEM XJIOPHU-,
Opomuza, wuoauMa, KapOoHaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI W3YYEHHBIX METaJIOB,

IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELICCTB

ITo Teme: «XuMUSA U OKpYXKaIOLIas cpeaar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX Xumuueckux monstuil: [IJK

BCIICCTBA, KOPPO3HA METAJIIIOB




3.2

MPUMEHITh OCHOBHBIC OIEPAIlMU MBICIUTEIIBHON JIEATEIBHOCTH —
aHaJlM3 W CHHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMAaTH3AIUIO,
BBISIBJICHHE TPUYUHHO-CIACACTBEHHBIX CBS3CH — JIUI HM3ydeHUS
CBOﬁCTB BCIICCTB U XUMHYCCKHUX peaKuHﬁ; eCTeCTBeHHOHay‘-IHBIe
METOJIbI TTO3HAHUS — HAOIIOJCHHWE, W3MEPEHHE, MOJCIIMPOBAHHE,

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

HepBOHa‘-IaJIBHBIG XUMHWYCCKHUEC ITOHATUA

[Ipenver xumun. Ponb Xxumuu B )KU3HU YelOBeKa. XUMUSI B CUCTEME HayK.
Tena u BemiectBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATrperaTHOE COCTOSIHHE

BCIIICCTB

1.2

13

[TonsiTre 0 MeToAax Mo3HaHus B XUMHUH. YUCTbIe BelecTBa U cMecu. CriocoObl
pas3aeneHus cmecen
ATOMBI U MOJICKYJIBI. Xumudeckue diaeMeHThl. CHMBOJIBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]U{pHOC YUYCHHUC

14

1.5

1.6

1.7

XuMuueckas Q)opMyna. BajleHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHocurtenpHas aTOMHas macca.
OTtHocuTeabHAS MOJICKYJISIpHasd Macca. MaccoBasgs g0l XHUMHYECKOTO

9JICMCHTa B COCJMHCHHUHN

KonnuectBo BemectBa. Moisib. MonsipHast macca. B3auMOCBSI3b KOJUYECTBA,
Macchl M YHUCIA CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacuérel mo dopmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

Pu3nyecKne U XMMUYECKHE BJICHUSA. XUMUYECKasl peaklus U €€ NMPU3HAKHU.
3aKOH  COXpaHEHMs  MacChl  BEIIeCTB.  XMMHMYECKHE  ypaBHEHUS.
Knaccugpukanus  XUMHYeCKMX  peakiuil  (COeIMHEeHMs,  pa3ioXkKeHus,

3aMelIeHus, 0OMeHa)

XWMHYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
npaBUJIaMy pabOTHI B T1a00paTOPHH U MTPUEMaMU OOpAIIEHUS ¢ Ta00OPaTOPHBIM
obopynoBaHEM, HM3YyYCHHE W OMNMucaHue (U3NYECKUX CBONCTB 00pa3IioB
HEOPraHMYECKUX BEIIeCTB, HaOmiojeHue (u3udeckux (TUTaBIEHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYNKe, KUTIEHWE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKUX (TOpeHHE CBEYM, NPOKAIUBAHUE MEIHOW IPOBOJIOKH,
B3aMMOJICCTBHE Meja C KHUCIOTOW) SIBJICHHM, HAOMIOIEHUE W OIHUCAHUE
MPU3HAKOB TMPOTEKAHUS XUMUYECKHX peakuui (pasjioKeHue caxapa,
B3aMMOJICICTBHE CEPHOM KHCIOTBI C XJOpPHIOM Oapus, pa3joKEeHHE
ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMOJEHCTBUE Keje3a C paCTBOPOM

comm meau( 1), u3ydenre cnoco0oB pa3ieneHust cMecei (C TOMOIIBI0 MarHHUTA,




2.1

2.2

2.3

bunbTpoBaHMe, BhIIApUBAHUE, NUCTUILIALUSA, XpoMaTorpadus), MpoBeaeHUE
OUMCTKHM IIOBAapE€HHOM conM, HAOJIOJEHUE U OIMCaHUE pe3yJIbTaToOB
IIPOBEJICHUS OIbITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUSI MaccChl, CO3/IaHHe

MoOJIeIe¥ MOJIEKYJI (IIApOCTEPHKHEBBIX )
Baxwuelime npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

Boznyx — cmech razo. CocraB Bo3nyxa. Kucinopog — aieMeHT U mpocroe
BemlecTBo. HaxoxxaeHue kuciopoaa B mpupojae, GpusHueckue U XuMUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucinopona. CrocoOb
HOJY4YEeHUsl KUCIOpOAa B J1a0OpaTopuu M IMPOMBILIUIEHHOCTH. KpyroBopoT

Kucinopoza B npupoze. O30H — anorponHas MoaAupUKaLUs KUCI0poaa

TermnoBoil 3¢ ekt XUMHUYECKOW peakuuu, TePMOXMMUYECKHE YypaBHEHUS,
9K30- ¥ DHJOTEPMUYECKHE peakuuu. TOIIMBO: yroib U MeTaH. 3arps3HEHHE
BO3/lyXa, yCHJICHHE IIAPHUKOBOT0 3((PeKTa, pa3pylIeHHE 030HOBOTO CII0s

Bonopon — anement u npocroe BeniectBo. HaxoxaeHne Bogopona B pUPOAE,
¢u3nuecKkre M XUMHMYECKHE CBOMCTBA, NMPUMEHEHHE, CIIOCOObI MOIY4EHHS.

Kucmaote! u comu

2.4

MossipHblil 00bEM Ta30B. Pacy€Thl Mo XMMHUUECKUM YpaBHEHUSIM

2.5

2.6

®usnyeckue cBoicTBa BoAbl. Boxa kak pacrtBoputens. PacTBOphI.
HacpliienHpie 1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BEHIECTB B BOJIE.
MaccoBass o BellecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOpOB B MPHUPOJIE U B KU3HHU YesoBeka. KpyroBopoT
BOAbl B TMpUPOJE. 3arpsi3HEHHE MPUPOIHBIX BOA. OXpaHa M OYHUCTKA
MPUPOAHBIX BOJI

Knaccudukanust neoprannueckux coemunenuit. Oxcuabl. Knaccudukarms
OKCHJIOB: colieoOpa3ywomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEepHbIE) U
HecosieoOpasyromne. Homenkiarypa okcujoB. OU3NMYECKHE U XUMHUYECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

2.7

OcHoBanms. Krnaccudukamuss ocHOBaHWI: IIENOYM U HEPACTBOPHUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHM. PU3NYECKUE U XUMHYECKHUE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

Kucnotel. Kmaccudukamust kuciaor. Homenkmarypa kuciaor. @uszndeckue u
XUMHUYECKHE CBOMCTBa KUCIOT. Psing aktuBHOocTH MetasuioB H.H. Bekerora.

[Tonydyenue kuciaor

2.9

Comu. Homenkiarypa cosieil. @uU3n4ecKue U XUMHUYECKHE CBOMCTBA COJICH.

ITonyuenue cosei




2.10

I'eneTnueckas cBI3b MEXKIY KilaCCaMH HECOPraHU4ECCKUX COGI[I/IHGHI/Iﬁ

2.11

3.1

3.2

XUMUYECKUN OSKCIIEPUMEHT: KAueCTBEHHOE OIpe/eJeHHe COJep>KaHus
KHCJIOpOJia B BO3JyXeE, IOJIyY€HUE, cOOMpaHHUe, pacliO3HAaBaHUE U U3yUCHUE
CBOICTB KUCJIOpOAA, HA0JI0/IEHNE B3aUMO/ICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMSI U IIPEKpAILEHUs TOpEHus (I10’Kapa), 03HAKOMJIEHHUE C
o0Opa3lilaMu OKCHJIOB M ONHMCAHME HUX CBOICTB, IOJIy4€HUE, COOHpaHue,
pacno3HaBaHUE W M3Y4YE€HHE CBOMCTB BOAOpOJa (TOpPEHHE), B3aMMOJICHCTBUE
BOJZIOpOA C OKCHUIIOM meu(ll) (BO3MOXHO HCII0JIb30BAHUE
BUIEOMATEPHAJIOB), HAOIIOJCHHE 00pa3llOB BEUIECTB KOJIUYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4HON
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHONM MacCOBOM
JoJiell pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM U KajblieM) (BO3MOXKHO HCIIOJIB30BAHUE BHJICOMATEPHAIIOB),
OTpefieNieHue PAacTBOPOB KHUCJIOT M IIENOYe C TOMOIIbIO HHIUKATOPOB,
UCCIIEJIOBaHUE OOpPA30B HEOPTaHWYECKUX BEIIECTB PA3JIUYHBIX KJIAaccoB,
HAOIO/ICHUE H3MEHEHHUs OKpPAaCKU HMHIUKATOPOB B PACTBOPAX KHUCIOT U
nienouel, u3yuenue B3aumopeicteus okcuna meau(ll) ¢ pacrsopom cepHoit
KHUCTIOTHI, KHUCIOT C MeTalUlaMH, peakIuil HeWTpanuzaluu, MoIydyeHue
HEPACTBOPUMBIX OCHOBAaHUMH, BBITECHEHHE OJHOTO MeTajla JpyruM H3
pacTBoOpa COJId, pelieHre SKCIePUMEHTANBHBIX 3a7a4 Mo Teme «BaxHeiimune

KJIaCCbl HCOPTaHNUYCCKUX COGHHHCHHﬁ)}

[Iepnoanueckuit 3axoH u [lepuoanyeckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBs3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PECAKIITUN

[lepBbie TOMBITKM KiIacCH(PUKAIMN XUMHUYECKUX dJeMeHTOB. [loHsaTue o
TPYIIax CXOAHBIX JIEMEHTOB (IIEOYHBIC M IIETOYHO3EMENIbHBIC METAJLIbI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyloT amMQpOTepHBIE

OKCHU Bl U THAPOKCHUABI

Ilepnonnueckuii 3akoH. Ilepmonnueckas cucTeMa XUMUYECKHX JIJIEMEHTOB
JA.N. MenneneeBa. KopoTkomepuoanas © JUIMHHONEPUOAHAS  (OPMBI
ITepuonnueckoit cucrtembl xumuueckux osnemMentoB J[.M. Menneneena.
IIepuonst u rpynnbl. @U3MYECKUI CMBICI MOPSIAKOBOIO HOMEpa, HOMEPOB

nepuoja U rpymibl JJIeMEHTa

3.3

Ctpoenue atomoB. CocTaB aTOMHBIX saep. M3oromnbl. DnekTponsl. CTpoeHue

ANIEKTPOHHBIX 000JI0YEK aTOMOB TMepBbIX 20 XUMHUYECKHUX DIEMEHTOB




3.4

3.5

ITepuoanueckoii cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO

AJIEMEHTA MO ero noyoxeHuto B [lepuoanueckoii cucreme [I.M1. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI paJnyca aTOMOB XHMMHYECKHUX 3JIEMEHTOB,
METAJIMYECKUX M HEMETa/NIMYeCKUX CBOICTB IO TpylmaM M I[epHoJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoandeckoit CUCTEMbI XUMHYECKUX
3JIEMEHTOB JUIsl Pa3BUTHUS HAayKu W npakTuku. .M. MenaeneeB — yu€Hblii 1
rpakJIaHUH

Xumuueckasi cBs3b. KoBajeHTHass (MoOJsipHass W HEMOJSIpHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTb XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenens okucieHus. OKHCINTEIIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4YE€HHE OO0pa3loB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THIPOKCHA LIMHKA C PacTBOpaMHM KHUCIOT U
11eJI04el, IPOBEACHHUE ONIBITOB, WILTIOCTPUPYIOIIUX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTEJIBHBIX PeaKlnii (rOpeHre, PEaKiiuy Pa3aoKeHUs], COSTUHEHUS )

9 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

11

[lepnonnueckuii 3akoH. Ilepuoguyeckas cucremMa XUMHUYECKHUX 3JIEMEHTOB
J.W. MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMUYECKUX DJIEMEHTOB MEPBbIX TPEX NEPHOJOB, Kalls, KalbI[Usi U HX
COCJIMHEHUN B COOTBETCTBUM C MOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CTpoeHMe BeIIeCTBA: BUAbl XMMHUYECKOW CBA3U. THUMBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUINYECKON
peméTKM W BUJA XUMHUYECKOW cBs3u. Kraccudukamuss U HOMEHKIATypa
HEOPraHMYECKUX BEIIeCTB (MEXIyHapOJHAs U TpUBHUATbHAs). XUMHUYECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX

COGI[PIHGHPIﬁ, FCHCTUYCCKAsA CBA3b HCOPraHUYCCKUX BCIICCTB

1.3

Knaccudukanus XuMUYeCKUX peakui 1Mo pa3MUuHbIM NMpU3HAKaM (110 YHUCITY
U COCTaBy y4YaCTBYIOUIMX B PEaKIMU BELIECTB, MO TEIUIOBOMY 3P QeKTy, 1o

W3MEHEHMIO CTETICHEH OKHCIICHHS XHMUYECKUX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




14

mo  y4aCTuro KaTaJ'II/IBaTOpa). DK30- H SHAOTECPMHUYCCKHUE PCaAKIUH,

TCPMOXUMHNYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOM pcakuuu

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue o
TOMOTEHHBIX M TETepOreHHBIX peakiusx. lloHsATHE 0 XUMHYecKOM
paBHOBecHH. DakTOpHI, BIMAIONME HA CKOPOCTb XUMHUYECKOW PEAKIHU U

IMOJIOKCHHNE XUMHUYCCKOI'0 paBHOBECHUSA

1.5

1.6

1.7

2.1

OKUCINUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBieHUE ypaBHEHUN
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH € MCIOJb30BaHUEM METOJIa

AJIEKTPOHHOTO OallaHca

Teopus ANEKTPONUTUYECKON AUCCOLMALMU. DIIEKTPOIUTHI U HEAIEKTPOIIUTHI.
KaTtuonsl, aHnonbsl. MexaHu3M AUCCOIMALIUM BEIIECTB C PA3JIMYHBIMHU BUJIAMHU
XUMHUIeCcKoH cBsi3u. CreneHs qucconuanui. CUIbHBIC U CIIa0bIe SJICKTPOJIHTEHI.
Peakiiuun monHoro oomMeHa. Y CloBUs MPOTEKaHUS peaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAalIEHHBIE MOHHBIE ypaBHEHUs peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHMW U CoONel B CBeTe IMPEACTaBICHUA 00 dIIEKTPOIUTHIECKON

nuccounanuu. KauecTBeHHbIE peakiiuy Ha HOHBL. [oHsATHE O THApOIU3E conen

XUMHUECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAUTMYECKHX
peIIETOK HEOPraHUYECKUX BEIIECTB — METAJNIOB M HeMeTaylsioB (rpadura u
ajyiMaza), CIO0XKHBIX BEUIECTB (XJIOpHJIa HATPHs); UCCIET0BAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKOM peakUuu OT BO3JIEUCTBUS pa3lNYHBIX (DaKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILIECTB, Ipoliecca
JMCCOLMAUY  KUCIIOT, INenodel ¥ comell (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB); TPOBEJACHHUE ONBITOB, WUIIOCTPUPYIOUINX TMPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHUE OCA/IKa, BbIACJIEHUE T'a3a,
o0pa3oBaHue BOJbI); ONBITOB, WLTIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peakluii (TOpeHHe, peakuu pas3ioKeHNs, COeTUHEHN);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX

peaKHI/II\/’I Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4
Hewmeramier 1 ux COCINHCHUA

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHn oOkucieHus. CrpoeHue u (U3MUECKHE CBOICTBA
NPOCTHIX BEIIECTB — raJIOTeHOB. XMMHUYECKHE CBOWCTBA Ha MPHUMEpE XJIopa
(B3auMOJeHCTBHE C METaUIaMH, HEMETaJNIaMH, Iieo4aMu). XJIOPOBOJIOPOI.

Consanas Kucjiora, XHMHWYCCKUC CBOﬁCTBa, IMMOJIY4CHHE, IIPHUMCHCHUC.




2.2

JelictBue xJiopa M XJOPOBOJIOPOJAa HAa OpPraHu3M 4YesoBeka. Baxueiiine

XJIOpUJbI U UX HAXOXICHUC B IPUPOAC

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OcCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIC cTereHH OKucaeHus. CTpoeHue 1 (U3NIECKUE CBOMCTBA
IPOCTHIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOIHBIE MOIM(HUKALNN
KHCJIOpO/ia M cepbl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
dusnyeckue W XUMHUYeCKHe CBOHCTBA. OKCHABI CEpbl KaK TMPEJCTABUTEIU
KHCJIOTHBIX OKCcHIOB. CepHasi KHCIO0Ta, (PU3UIECKUE U XUMHUECKUE CBOMCTBA
(o0mre Kak mpeacTaBUTENs Kilacca KUCIOT U crenuduueckue). XuMUUECKHUe
peaKIuu, JekKallue B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJyYSHHsI CEPHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comnn cepHoﬁ KHCJIOTBI, KQYCCTBCHHAA PCaKIUd Ha
cyibdar-uoH. HaxoxeHue cepel M €€ COSTUHCHUN B IPpUPOJie. XUMUYECKOE
3arps3HEHNE OKPYKAIOIIEH CpeIbl COSNMHEHHUSIMUA Cephbl (KUCIOTHBIE JTOMKIH,

3arpsA3HCHUC BO3AyXa U BO,Z[OéMOB), CII0CcOOBI €T0 MMpCaOTBPalICHHA

2.3

OO0mast xapakTepucTuka 31eMeHToB VA-rpymnmbl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHBIC CTENEHU OKHUCICHUA. A30T, PpPACIPOCTPAHEHHUE B
npupoze, pusnueckue 1 XuMuieckre cBoiictsa. KpyroBopot asora B npupoze.
AMMuak, ero ¢u3MYecKhe U XHUMHUYECKHE CBOMCTBA, MOJY4YeHHE U
npuMeHeHne. CoiaM aMMOHUS, UX (U3MYECKHMe U XUMHUYECKHE CBOMCTBa,
npuMeHeHne. KayecTBeHHas peakius Ha MOHbBI aMMOHHMSL. A30THasl KACIIOTa, €€
nojy4yeHue, pusnyeckue 1 XMMUYECKre CBOMCTBA (00IMe KaK MpeCTaBUTENs
Kjlacca KHCIOT W crnenuduueckue). lcmonb3oBaHue HUTPATOB U coyed
aMMOHHS B KaueCTBE MHUHEPAIbHBIX yHOOpeHUi. XUMHUECKOe 3arps3HeHue
OKPY’KaIOIIEeH Cpelbl COCTMHCHUSIMHU a30Ta (KUCIOTHBIE JTOXKIH, 3arps3HEHUE

BO3]1yXa, MOYBBI U BOJOEMOB)

2.4

®ocdop, anmnorponubie Moauduxanuu dpocdopa, husnueckue U XUMHUIECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (PUIUUECKUE U
XUMUYECKHE CBOMCTBA, moiydeHue. Mcmonp3oBanue (ocharoB B KayecTBe

MHUHEpaJIbHBIX YA00peHHi

2.5

OO6mas xapakrepucTtuka 31eMeHTOB |VA-rpynmnsl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHbIE CTENEHH OKHCICHHS. YTJIEPOJd, aJJIOTPOIHBIE
MOIU(UKAIIMH, PACIPOCTPAHEHUE B TpUpOAE, (U3NUECKHEe U XUMHUYECKHE
cBoricTBa. Ancopouus. KpyroBopor yriepoaa B mpupojae. OKCHIBI yriaeposa,
uX (U3NYECKUe M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha XUBBIC OPraHU3MBI,

IMMOJIYYCHHUEC U IPUMCHCHUC. DKOJIOTHYECKHE HpO6HeMBI, CBsI3aHHBIC C OKCHAOM




yraepona(lV); rumoresa rio0aabHOTO IMOTEIVICHUS KJIMMaTa; MapHUKOBBIN
addekr. YrompHas KUCIOTa U €€ conH, UX (PU3NICCKUE U XUMHYCCKHE
CBOIICTBA, MOJIyYeHUE U MpUMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Vcronb30oBaHne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEILCKOM XO3SHCTBE

2.6

2.7

2.8

[TepBoHavanbHBIC MOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COCAMHEHUSIX
yriepoja (MeTaH, STaH, 3TWIEH, alleTWICH, 3TaHOJ, TJIUIEPHUH, YKCyCHas
kucioTa). X coctaB m xumuueckoe crpoeHue. IloHsTHEe O OHMOIOTHYECKH
BaXHBIX BEIECTBAX: KHpPax, OCNKax, YIICBOJAaX — M UX POJH B KU3HH
yelloBeka. MarepuaibHOE E€IUHCTBO OPraHMYECKUX W HEOPraHUYECKUX

COEeIMHEHUI

Kpemuwmii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, NOJIY4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. OOmue npeacraBieHust o0
okcuze kpemHus(1V) n kpemHueBoit kuciote. CUIMKAThI, UX UCIIOJI30BAHUE
B ObITYy, MEOUIMHE, IPOMBIIUIEHHOCTH. BaxkHeilme crpouTenbHble
MaTepuabl: KepaMHKa, CTEKJIO, LEMEHT, OeToH, ene300eToH. [Ipobmembl
0€30I1aCHOTO HCIIOJIb30BaHMS CTPOMUTEIbHBIX MaTepHajOB B IMOBCEIHEBHOM

KHU3HU

XVUMUYECKUHN 3KCIEPUMEHT: U3ydeHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB,
CBOICTB COJITHOM KHMCIIOTBI; IPOBEIEHNE KAUECTBEHHBIX PEAaKLIUK Ha XJIOpUA-
MOHBl M HAONIOZEHHE NPU3HAKOB MX IPOTEKAHHUS; OMBITHI, OTpa)karollue
¢u3nUeckre 1 XMMHUYECKUE CBOMCTBA raJIoON€HOB M UX COEAMHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE BUJEOMATEPHUAIOB); O3HAKOMJIEHHE C OOpas3laMH XJOpPHAOB
(raJloTeHUI0B); O3HAKOMJIEHHME C oOpa3namu cepbl M €€ COECTUHEHUSMHU
(BO3MOXXHO HCTIOJB30BAHUE BHUICOMATEPHUATIOB); HAOIIOJEHUE TIpollecca
oOyraMBaHUs caxapa MoJl IeHCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4eHHe XUMHUYECKIX CBOMCTB pa30aBICHHOM CepHOIl KUCIOTHI, TPOBEACHUE
KaueCTBEHHONW peakuuu Ha cylbdar-uoH u HaOIIOAeHHEe NpuU3HaKa eé
IPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (pocdopa 1 ux
coeIMHEHUN (BO3MOXHO HCIOJIb30BaHUE BHJIEOMATEPHANIOB), 0Opa3laMu
a30THBIX U (ocOpPHBIX yHOOpeHUI; oTyYeHUe, COOMpaHue, Paclo3HaBaHUE
U U3y4YCHHE CBOMCTB aMMHaKa; IPOBEIECHUE KAYECTBEHHBIX PEAKIMH HA MOH
aMMOHUS ¥ ¢ochaT-MOH W U3yYCHHE TMPHU3HAKOB HMX MPOTEKAHMUS,
B3aMMOJICCTBUE KOHIIEHTPHUPOBAHHON a30THOM KHUCIIOTHI C MEBIO (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUAIIOB); M3YYEHUE MOJENEH KPUCTAIIIMYECKUX

pemérok anMmasa, rpadura, QymuepeHa; O3HAKOMIIEHHE C TPOIECCOM




3.1

3.2

azcopOLry pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IIPOTUBOTra3a; IMOJIy4YeHHUEe, COOMpaHue, pacliO3HABaHUE U HU3YYEHHE CBOMCTB
VIJIEKUCIIOrO Ta3a; MPOBEACHHE KayeCTBEHHBIX peakiui Ha KapOoHaT- u
CHWJIMKAT-UOHbl M H3Y4YEHHE NPU3HAKOB KX IPOTEKAHHUS; O3HAKOMIIEHUE C
NPOAYKIMEH CUIMKATHOW MPOMBINIJICHHOCTH; PEIIeHHE SKCIIEPUMEHTATBHBIX

3aJ1a4 110 TeMe «BaKHeHlIe HeEMeTaUIbI U UX COEAUHEHUS)
MeTtanisl 1 X coeTMHEHNUA

OO0mias xapakTEepUCTHKA XUMUYECKUX AJIEMEHTOB — METAJNIOB Ha OCHOBAaHUU
ux monoxeHus B Ilepuoamueckoil cucreme xummuueckux snemeHtoB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTauioB. Meraminyeckas CBs3b
U MeTaUIM4ecKas KpucTaindeckas pemérka. DNeKTPOXUMHUYECKUN psil

HaIPSKEHUN METaJIOB

Ou3nyuecKkre U XUMUIECKHe CBOMCTBA MeTaIIoB. O0mIHe criocoObl OTYYEeHHUS
MmeTasuioB. [ToHsATHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3aIIIUThI UX OT
koppo3uu. CruiaBbl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHNE

B 6LITy " MIPOMBIIJIICHHOCTHU

3.3

3.4

3.5

[Ilenounsle MeTaybl: MosioxkeHue B [leproguueckoil cucTeMe XUMHYECKHX
anemeHToB J[.MI. MenzneneeBa; CTpoeHHE UX aTOMOB; HAX0XKJIEHUE B IIPUPOJIE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcusl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMe IEIOYHBIX METalIoB M UX

COeTMHEHNN

[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMA: TIOJIOXKEHHE B
Ilepuoauueckoit cucremMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXXJCHUE B mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHusl W KalbliUs. BakHeWIIWe COeIUHEHUS KalbIHsA (OKCHI,

TUAPOKCHI, coyiH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHeHHUs

AmoMunuii: onoxenne B lleproanyeckoil cUCTeMe XUMHUYECKUX DJIEMEHTOB
J.W. Menneneesa; CTpO€HUE aTOMa; HAaXOXKIEHUE B mpuponae. Pusznyeckue u
XUMHUYECKHE CBOWCTBA aMOMHHUA. AMQOTEpHbIE CBOWCTBA OKCHAA U

THUAPOKCHU A AJIFOMHUHHASA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cuctreMe XuMuueckux 3nementon J[. .
MeHnneneeBa; CTpOCHHE aToMa; HaxoXkAeHUWe B mnpupone. Pdusnyueckue u
XUMHUYECKHE CBOMCTBa xene3a. Okcuipl, ruapokcuabl U conu xenesa(ll) u

xene3a(lll), ux coctas, cBOCTBA U TTOTyUCHUE




3.7

XUMUYECKUH FKCIIEPUMEHT: O3HAKOMJIEHUE ¢ 00pa3liaMy METaJlJIOB U CIIJIaBOB,
X (U3NYECKUMH CBOWCTBAMH; M3YYCHHE PE3YJIbTATOB KOPPO3UH METAIIIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMaTEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICCTBUSL OKCHUJA KalblUs M HATpusi C BOJOM  (BO3MOXKHO
UCIOJIb30BaHUE BHAEOMATEPUANIOB); MCCIEAOBAHUE CBOMCTB KECTKOU BOIbI;
mpolecca TOpPEeHMsI JKelle3a B  KHUCIopoJae (BO3MOXKHO —HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB); IPU3HAKOB MMPOTEKAHMSI KAUECTBEHHBIX PEAKI[Mil HA HOHBI
(Maraus, Kanblus, amomuHus, nuHka, xenesa(ll) u xenesa(lll), mexu(ll);
HaAOJI0/IEHUE U OTMMCAHKUE TTPOIIECCOB OKPAIIMBAHUS IUIAMEHU MOHAMHU HATPUS,
Kaiugd ¢ Kaiublusg (BO3MOXKHO  HCIIOJB30BAaHHUE  BHUIACOMATEPHUATIOB);
uccienoBaHre aMm(poTEepHBIX CBOMCTB T'MAPOKCHAA aTIOMUHUSA M THIPOKCH]IA
[IMHKA; PEIICHHE IKCIIEPUMEHTATIBHBIX 3a/a4 M0 TeMe «BaxHeume MeTasibl

Hn UX COCAUHCHUA»

XuMus U OKpYyXKaromasa cpeaa

4.1

4.2

HoBrle MaTCpHrajibl 1 TCXHOJIOTHH. BemecTBa u MaTcpHuaJibl B MMOBCEIHEBHOM
JKH3HH YeJIOBEKa. XUMHUSI U 300pPOBLE. be3omacHoe HCIIOIB30BaHNE BEIIECTB U
XUMHUYCCKHUX peaKquI B 6I>ITy. HepBa;I NOMOIIb MMPU XUMHUUYCCKHUX OKOTaX U

OTpPaBJIEHHUSX

OCHOBBI ~ 9KOJOTMYECKOH  TIpPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxatomieit cpenpl [TK. Posb xumMuu B pelieHMH 3K0JI0TrMYECKUX MPoOIIeM.
[IpupoaHble UCTOYHUKU YTIEBONOPOAOB (Yrosib, NMPUPOAHBIA ra3, He(Th),

MMPOAYKTHI UX r[epepa60TKI/I, HX poJib B 6BITy H TPOMBIIJIICHHOCTHU

4.3

XUMHYECKUH SKCTIEPUMEHT: N3yuyeHHe 00pa3lioB MaTepHaioB (CTEKIIO, CIIJIaBbl

MCTAJIJIOB, TOJIMMCPHBIC MaTCpI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAa€MOCTH SIBJICHUH IIpHUPOJAbl, ITOHUMAHHUC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMMHYCCKOH HAayYKH KakK obOnactu COBpPCMCHHOTI'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06H.[eﬁ KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6IIICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOAAX IIO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XHUMHUYCCKUX peaKHI/Iﬁ; YMCEHHUE HCIOJIb30BAaTb MOJCIN  IJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 ctepax npodecCHOHATBFHON JAesITeNbHOCTH, CBA3aHHBIX C XUMHUEH
U COBPEMCHHBIMH TCXHOJOTHUAMHU, OCHOBAHHBIMHU Ha JOCTHXKCHUAX
XUMHUYECKON HAyKH, YTO TMO3BOJHUT OOYUYAIOIIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell Oyaymiedl  mpodeccroHaTbHOU
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUIBLHOTO TMpeAMeTa MpPH Tepexojie Ha YPOBEHb CPEIHETO

o01m1ero oopa3oBaHus

2.1

Bnanenue cucreMoil XMMHMYECKMX 3HAHUM U YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

BAKHEHIINE XUMHUYECKHUE TMOHATUSA. XUMHUYECKUU OJIEMCHT, aTOM,
MOJIEKYJia, BEIMIECTBO, MPOCTOE M CI0KHOE BEIIECTBO, OJHOPOIAHAS H
HEOJTHOPOHAS CMECh, OTHOCHTEIBbHBIC aTOMHAs W MOJICKYJISIpHAs
MAacchl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJISPHBII
00BEM, OKCHJ, KHCIOTAa, OCHOBAaHUE, COJIb (CpemHssl), XMMHUECKas
peaKmus, pPEeaKiuy COCTUHECHUS, PEAKIMH DPA3IIOKEHHS, PEaKIuu
3aMeIIeHUs, PEaKIui OOMEHa, TeTUIOBOM A((EKT peakiuu, SK30- U
SHIOTEPMHUYECKUE PEAKIIUU, PACTBOP, MACCOBasl JIOJII XUMHUYECKOTO

3JICMCHTAa B COCAUWHCHHUMH, MaccCoBasd 104 HW  IMPOLCHTHaA




2.2

2.3

KOHIIEHTPALIMs BELIECTBA B PACTBOPE, SIPO aTOMA, SJIEKTPOHHBIN CII0M
aToMa, aTOMHas OpOWTallb, PaJUyC aroMa, BaJCHTHOCThb, CTEIEHb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATETILHOCTD, MOJISpHAs
MU HCIIOJIKIpHAA KOBAJICHTHAA CBA3b, MOHHAA CBA3b, MCTAJLNIMYCCKAs
CBSI3b, KpUCTAJUINYECKAs pelIETKA (ATOMHAs!, HOHHAsI, METaJJTUecKasl,
MOHCKy.]ISIpHaSI), HWOH, KaTUOH, aHHWOH, JJICKTPOJIUT WU HCOJICKTPOJIUT,
AIIEKTPOJIUTUYECKAs JUCCOLMAIMsI, peaKUMd HOHHOro oOMeHa,
OKHCIIUTCIIbHO-BOCCTAaHOBUTCIIBHBIC pcakuunu, OKHCJIUTCIIb n
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, SJIEKTPOJIU3,
XUMHUYECKOE paBHOBECUE, OOpaTHUMble U HEOOpaTUMbIE PEAKIIMH,
CKOpOCTh XUMHUECKOW peakiuu, katamuzatop, [IJIK, kopposus
METAJUIOB, CILIaBbI

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MAacChl,
nepuoanueckuii 3akoH J[.JM. MenneneeBa, 3aKOH TOCTOSHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJIIDHAasT  TEOpUsdA,  TEOpUL

BHGKTPOHHTHHGCKOﬁ AUCComranmn

Bnanenne ocHOBaMHM XMMHYECKOM rpaMOTHOCTH, BKJIIOYAIOIIICH:

3.1

YMEHHE TPaBHJIBHO HCIIONB30BaTh M3yYCHHBIE BEIIECTBA U
MaTepHuaibl (B TOM YHCII€ MUHEpaJbHblE yIOOpEHHUs, METaulbl U
CIUIaBBI, TIPOXYKTHI  IEpepabOTKH  MPHUPOTHBIX  HCTOYHHUKOB
YIJI€BOAOPOAOB (YIJIsl, IPUPOTHOTO ra3a, HeTH) B OBITY, CETBCKOM
XO3sICTBE, Ha MPOM3BOJCTBE W TOHMMAHHWE 3HAYCHHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB  JJs  OpraHM3Ma  4YelloBeKa, yMEHUue
MPOTHO3UPOBATh BIIMSHHUE BEMIECTB M XUMHYECKUX IPOIECCOB Ha

OpraHM3M Y€JI0BEKa U OKPYKAIOUIYI0 IPUPOIHYIO CpENY

3.2

3.3

YMEHHME MUHTETPUPOBATh XMMHUECKHUE 3HAHMS CO 3HAHUAMH JPYTHUX
y4eOHBIX MPEIMETOB

HaJIMYUe OMbITa pabOTHI C PA3IUYHBIMA UCTOUHUKAMU UH(QOPMAIIH
0 XMMHUU (Hay4Has M HAy4YHO-TIONMYJISIpHAs JIUTEepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHUBHO OLIEHMBATh WMH(OPMALMIO O BEILIECTBAX, HUX
NpEBpAIICHUSIX U NPAKTUYECKOM NPUMEHEHUH UM YMEHHUE

HUCIIOJb30BaTh €€ AJs PEIICHUA y‘le6HO'H03HaBaTCJ'II>HBIX 3aJa4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSATHUHHOI'O arrmapara ¥ CHUMBOJIMYECKOI'O

A3bIKa XMMHHU JUTS COCTAaBICHHS (POPMYIT HEOPTaHMUYECKUX BEIIECTB,

4 YpaBHEHUH XHMHYECKMX PpEaKIMil; OCHOBaAaMHU XHUMHUYECKOU
HomeHkiarypsl (IUPAC u TpuBnanbHoi)
YMeHne oObSICHATH CBSI3b MOJIOKEHUS deMeHTa B [lepuonudeckoit
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHKAMH CTPOCHHUS aTOMOB

5 XUMHYECKHUX DJIEMEHTOB (COCTaB W 3apsja sapa, oOImee Yucio
AIIEKTPOHOB), paclpeAeNieHUEM BIIEKTPOHOB IO SHEPreTHYEeCKUM
YPOBHSM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS M KATBIIHS
IIpencraBienne O  NEPUOJUYECKONM  3aBUCMMOCTH  CBOWCTB
XUMHUYECKUX JIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPULIATEIBHOCTS ),

6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IIOJIOKCHHUS D3JIEMCHTOB B
[lepuoanueckoit cucreme (B MaiblX MEpUOAAaX M TJIaBHBIX
MOJATPYIIAx) ¥ 3JCKTPOHHOTO CTPOSHUS aTOMa

7 Ymenue knaccuumpoBarh:

7.1 XUMHUYECKUE 3TIEMEHTHI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMUYECKHE PEaKLUU

8 YMeHue onpenessiTh:

8.1 BaJICHTHOCTh M CTENEHb OKUCICHHSI XMMHYECKHUX dJIEMEHTOB, 3apsij

' MOHa

8.9 BUJ] XUMHUYECKOW CBSI3U M THUIl KPUCTAIUTMUECKOH CTPYKTYpHI B

' COETMHEHUSIX

8.3 XapakTep CPeJIbl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUI )

8.4 OKHUCJIUTETh ¥ BOCCTAHOBHTEIh

9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XMMHIECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOpPOA, Tpadut, ammas,

9.1 KpeMHU#, a3or, docdop, cepa, XJIop, HATPUiA, Kamuil, MarHui,
KaJIBITA, aTFOMHHHM, JKEJIE30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOpOB (BoAa,

9.9 aMMUaK, XJOPOBOJOPOJ, CEPOBOJIOPOMA, OKCHABI H THAPOKCHJIBI

metamwioB |-lA rpymnm, amomunns, meau (Il), nuaka, xenesa (Il u

I1), okcunst yrnepona (11 u 1V), kpemuus (1V), azota u pocdopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,
docdopHas, yroibpHas, KpeMHUEBAsI KUCIOTA U X COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEHICCTB B

3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHA, IPUMCHCHUEC BCIICCTB B

%3 3aBUCUMOCTH OT HMX CBOWMCTB, BO3MOXXHOCTh IPOTCKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBISTh MOJIEKYJISIPHbIEC M HOHHBIE YPaBHEHUS pEaKlui,
B TOM YHCIIE:
10.1 peaxkiuii HFOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKITUi
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (Tpymm) HeOpraHU4YEeCKUX BELIECTB
104 MOJITBEPKIAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHue BBIYUCISTE (IIPOBOJUTH PACUEThI):
111 OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIICCTB,
' MacCCOBYIO JIOJO0 XMMHYECKOT0 3JIEMEHTa B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 [0 YpPaBHEHUSM XHMHUYECKUX PEAKIUH W HAXOJHUTh KOJIHYECTBO
' BelecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAY4YHOTO To3HaHus (HabmoaeHue,
191 HU3MEepeHHe, IKCIIEPUMEHT, MOJICIIMPOBAHNIE) TIPU U3YUCHUH BEIICCTB
' U XUMHYECKHUX SIBIICHWH; yMeHue c(hOopMyIHpoBaTh MpoOieMy H
MPEIOKUTE MYTH €€ PEIICHUS
199 0e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUUYECKOU
' MOCyA0H U IabopaTOpHBIM 000pyAOBaHUEM
MpaBUIaMu 0e301macHOTO obpareHus c BEII[ECTBAMH,
UCIIONIb3YEMBIMU B TIOBCEIHEBHOM XKM3HU, TPABIIIAMU TTOBEACHHS B
123 HEesIX COepe)eHUs 370POBbS U OKPYKAIOIICH MPUPOTHON CPEJbl;

MOHWMaHKE BpeJa (OMacHOCTH) BO3ACUCTBUS HA )KUBBIE OPTaHU3MBbI
OnpeeaEHHBIX BEILECTB, croco6oB YMEHBIIEHUS "

NpeaoTBpalIiCHUA UX BPpCIAHOTO BO3HCﬁCTBHﬂ




13

131

13.2

13.3

Hannaue IMPAKTUYCCKUX HABBIKOB INIAaHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUucC (1)I/I3I/ILICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMU SABJICHUSAMU, OIIBITHI,

WUTIOCTPUPYIONINE MTPU3HAKH MTPOTEKAHUS XUMHUECKUX PeaKIui
u3yueHHe croco0O0B pa3feneHHs cMecen

MOJyYeHHE KHUCIOpOoJa W M3YyYCHHE €ro CBOWMCTB; MOJIy4EeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyYeHHUE YIJIEKUCIIOTO raza u
W3YYCHHE €r0 CBOWCTB; TOJy4eHHE aMMHaka W H3y4deHHUE ero

CBOMCTB

13.4

135

MIPUTOTOBJICHUE PACTBOPOB C OMNPEACIIEHHOW MAacCOBOM J0JIel
pacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
denondranenna) sl ONpeneNeHUsT XapakTepa Cpeabl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3aUMOJCUCTBHSI KUCIIOT C METAIaMH,
OKCHIAMH  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBaHUSIMH, COJISIMU; TOJIYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOIO0 MeETaula JAPYTMM M3 pacTBOpa COJIH;
UCCIIeIOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); ((SHeKT”pOJ'II/ITI/I‘IeCKaSI
JAUCCOLIM AL, «BaxHelye HeMeTaulbl U HX COCOAUHCHUSA,

«BaxkHelnme MeTayuibl 1 UX COSTUHEHUS

XUMHYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs pPeakLuil HOHHOTO 0OMeHa; KaueCTBEHHbIE PEaKLUu Ha
MPUCYTCTBYIONINE B BOAHBIX PAaCTBOPAaX HMOHBI: XJIOPHI-, OpOMHI-,
uomua-, cyiabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THPOKCH/I-NOHBI, KATHOHBI aMMOHHMSI, MarHUsI, KAJIbIHS, ATIOMUHHS,

xkenesa (2+) u xenesa (3+), meau (2+), LUHKA

14

YMenue:




MPEJCTaBIATh pPe3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

141 JI0Ka3aTeIbCTB, TPaUKOB M TAOIUI] M BBIABIATH SMIUPUUYECKHE
3aKOHOMEPHOCTHU
YCTAQHABIMBAaTh  CBA3M  MEXAY  peajbHO  HAOIIOJaeMbIMU
14.2 XUMHUYECKUMHU SIBJICHUSIMM M IPOLECCaMM, IPOUCXOIALUIMMHU B

MaKpoO- U MUKPOMHPE, 00BACHATH MMPUYKUHBI MHOFOO6pa3I/ISI BE€IICCTB




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kox IIpoBepsiemblii 3JIeMEHT COJePKAHUA
1  IlepBoHavalibHbIC XUMUYECKUE MTOHATHUS
1.1 Yuctsle BemectBa U cMecu. CiocoObI pasieneHus cMeceit
19 ATOMBI U MOJIEKYJbl. XUMUYECKHE 3IEeMEHTbl. CHMBOJBI XMMUYECKUX 31eMEHTOB. [IpocTeie u
CJI0’KHBIE BELIECTBA.
1.3 Xwumwmueckas popmyna. BaneHTHOCT, aTOMOB XUMHUYECKUX 37IeMEHTOB. CTeleHb OKUCIICHUS
14 3aKkoH TMIOCTOSTHCTBAa cocTaBa BemiecTB. OTHocuTenbHas aromHas Macca. OTHOCHUTENTbHAS
MOJIEKYJIIpHas Macca. MaccoBast 10J1s1 XUMHUYECKOT0 3JIEMEHTA B COEAMHEHU U
15 KomuuectBo BemecrBa. Monbs. MonsgpHas wmacca. MousipHblii 00bEM  Ta30B. B3anmmocBs3b
KOJIMYECTBA, MACChI U YUCJIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 dusnueckue U XUMHUYECKHUE SBJICHMS. XUMHUUECKasi peakuusi U e€ MPU3HAKU. 3aKOH COXpPaHEHUS
MaccChl BEUIECTB. XUMUYECKHE YPaBHEHUS
2 Ilepnonnueckuit 3axkoH u Ilepuonnueckas cucrema xumudeckux snemeHToB .M. Menneneesa.
CrpoeHue aToMOB
Ilepuonuueckuit 3akoH. llepromnyeckas cucrtema xumuueckux siemeHToB J[.M. Menneneena.
2.1 | Ilepuomsl u rpynmbl. OU3NYECKHA CMBICT TOPSAKOBOTO HOMEpa, HOMEPOB MEPUOAa W TPYIIIIBI
3J€MEHTA
29 Crpoenue aromoB. CoctaB aToMHbIX snuep. M3orombl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
000109eK aTOMOB MepBbIX 20 xuMuUyeckux 351eMeHToB [lepuonnueckoii cuctemsr [1.1. Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB XMMHUUYECKHX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJHs,
03 | Kalblisd (pagmyca aTOMOB, JJEKTPOOTPUIATENLHOCTH, METANIMYECKUX M HEMETaJUIMYECKUX
CBOMCTB) U UX COEMHEHUI B COOTBETCTBUU C MOJOXKEHUEM 31eMeHTOB B [leprnoauueckoii cucteme
U CTPOCHHEM MX aTOMOB
3 | CrpoeHue BemiecTBa
31 Xumuyeckas cBs3b. KoBaneHTHas (MOJsipHAs U HEMOJSIPHAs) CBsI3b. DNEKTPOOTPHUIATETHLHOCTD
XMMHYECKHX 31€MEHTOB. MoHHas cBsi3b. MeTanmnuyeckas CBsI3b
39 Tunel KpUCTaIMUECKUX peméTOKv(aTOAfHaﬁ, HMOHHAs, MeTaJ'IJ'II/I:{eCKaH), 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT THUIA KPUCTAUIMUECKONW PEIIETKN 1 BUIa XUMHUYECKOM CBSI3H
4 Baxuerinme npeacTaBuTeIM HEOPraHMYECKUX BemecTB. HeMeraiel u ux coequHeHus. Meraisl u
UX COEJIMHEHUS
Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX COSIMHEHHA: OKCHIOB (cojeo0pasyromiue:
4 OCHOBHBIE, KHCIOTHBIC, amdoTrepHsie) © HecolieoOpazywomue; OCHOBaHUK (mEnoyn U
HEPAaCTBOPUMBIE OCHOBAHMSI); KUCIOT (KHCIOPOICOAEpKAIUE U OECKUCIOPOIHBIE, OTHOOCHOBHBIC
1 MHOTOOCHOBHBIE); COJIeH (CpEeTHUX U KUCIIBIX)
492 dusznueckue W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB-HEMETALUIOB: BOJOPOJAA, XJIOpa,
KHCJIOPOAa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs
43 du3nuecKre 1 XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIJIOB: JIMTHS, HATPUS, KAJIUsI, MarHUS
Y KaJblIUsl, ATFOMUAHMS, JKeje3a. DIEKTPOXUMUUECKUN Pl HAPSHKEHUH METAIIIIOB
44 DuU3NYECKUE U XMMHUYECKHUE CBOWCTBA BOJOPOJHBIX COCIMHEHUN HEMETAJLIOB: XJIOPOBOIAOPOJA,
CEpPOBOJOPOA, AMMHAKA
45 dusnuecKkue U XMMHUYECKHE CBOMCTBa OkcuaoB HemetawioB: cepol (IV, VI), asora(ll, IV, V),

docdopa(lll, V), yrepona(ll, 1V), kpemuusi(1V). [TonyueHne OKCHI0B HEMETAILJIOB




Xumuueckre cBoiictBa okcumoB: MerauioB IA-IA rpymm, mwaka, memu(ll) u sxemesa(ll, [11).

4.6
[Tonyyenue OKCUI0B METAILIOB
47 XUMHUYECKHUE CBOWCTBA OCHOBAaHUN W aM(OTEPHBIX THUIPOKCHIOB (HAa MpPUMEpE THIAPOKCHIOB
' AIOMHHHS, JKene3a, nuHKa). [lonyyenne ocHoBaHui U aM(OTEPHBIX THIPOKCH]IOB
OO0mmue XMMUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJIOPOJIHOM, CEPOBOIOPOIHOM, CEPHUCTOM, CEPHOM,
4.8 | azotHOW, docdopHO, KpeMHHEBOW,  yroapbHOW. OcoOble  XUMHUYECKHE  CBOHCTBA
KOHIIEHTPUPOBAHHOM CEpHOM U a30THOM KUCIOT. [lonydeHue kuciaor
4.9  OOmue XMMHUYECKHUE CBOMCTBA cpeaHux cojied. [Tomydenue comneit
410 [Tonyuenue, cobupanue, pacrozHaBaHu€ BOJOPOJA, KUCIOPOAA, aMMHaKa, YIJIEKUCIOro rasa B
nabopaTtopuu
411 [Tonydyenue ammuaka, CEpHON U @30THON KUCJIOT B IPOMBIIUIEHHOCTH. O01111e criocoObl MONTy4eHus
METaJJIOB
4.12 T'eHerwdeckas CBSI3b MEXTY KJIacCaMHU HEOPTAHHUSCKUX COCIMHCHHIMA
5 | XuMHYECKHE peaKuu
Krnaccupukanus XMMUYECKUX PpEaKIHWid 10 Pa3IMIHbIM MPU3HAKAM: 10 YHUCIYy H COCTaBY
5.1 | yyacTBYIOIIMX B PEaKIMU BEIIECTB, M0 TEIIOBOMY (P (}EKTy, 0 U3MEHEHHUIO CTENEHE OKUCIIEHUS
XUMUYECKUX IJIEMEHTOB
52 TermnoBoit  3pdexT XUMHYECKOW peakiuHd, TEPMOXMMHYECKHE ypaBHEHHSA. OJK30- U
SHAOTEPMHUUYECKUE PEeaKINH. TepMOXUMHUECKHUE YPaBHEHUS
53 OKUCINTENEHOBOCCTAHOBUTENbHBIE peakiuu. Oxucnurenu © - BoccTaHoButenu. IIporeccs
OKHCJICHHUS U BOCCTAHOBJICHHUS. DIEKTPOHHBIN OalaHC OKUCIUTETbHOBOCCTAHOBUTEIHHON peaKIiu
54 Teopus snekTponuTUUECKON auccoranuu. KatnoHel, aHMOHBI. DJIEKTPOJIUTHI U HEAJIEKTPOIUTHL.
' CuiibHbIE U ci1a0ble 2JeKTPOIUThl. CTeeHb TUCCOIUAINN
55 Peakuuu wnoHHOro oOMmeHa. YcioBUA NPOTEKaHUs pPEaKIU HOHHOrO OOMEHa, TMOJHbIE HU
' COKpallléHHbIC MOHHBIE YPAaBHEHUS PEaKLIUi
6 | Xumus u okpyKaromias cpeaa
BemectBa u Marepuanisl B TOBCEIHEBHOM )KM3HU YellOBeKa. bezonacHoe nCnoab30BaHNEe BEIIECTB U
6.1 xwMmuuyeckux peaknuii B jaboparopuu W ObITy. [lepBas MOMOIIP NMPU XUMHYECKUX OXKOTaxX M
OTpaBJICHUSIX
XUMUYECcKOoe 3arpsi3HeHNE OKPYKaroIel cpeibl (KUCIOTHBIE JOXKIU, 3arpsi3HEHNE TTOYBBI, BO3TyXa
62 M BOZI0OEMOB), CIIOCOOBI ero mpeaoTBpanieHus [IpexenbHas momycTumasi KOHIICHTPAIHS BEIIECTB
(ITIK). Ponp xumMum B pelIEHUH SKOJIOTHYECKHX MpoOieM. YcuiieHue mapHUKoBoro 3ddexra,
paspyuieHre 030HOBOI'O CJIOS
[Ipumenenue cepsl, a3zora, Gocdopa, yriepoaa, KpEeMHUS U X COSAMHEHUN B OBITY, MEIUIIUHE,
6.3 TPOMBILIICHHOCTH M CENBCKOM xo3siicTBe. [IpuMeHEHHe MeTallyiIoB W CIUIAaBOB (CTallb, YYTYH,
' TIOpaIOMUHUN, OpoH3a) B OBITY M MPOMBINUICHHOCTH HMX coequHeHwi. [loHsTHE O KOppo3uu
METaJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT KOPPO3UH
6.4 [IpupomHble HCTOYHWKH YTJIEBOJOPOJOB (yroib, MPUPOIHBIM Ta3, HEe(PTh), MTPOIYKTHI HX
nepepaboTku (OEH3UH), X POJIb B OBITY M MPOMBIIIUIEHHOCTH
[lepBoHavaIbHBIEC MOHATUS 00 OPraHMUYECKHUX BEIIECTBAX KaK O COSAMHEHMSX yriepoaa (MeTaH, dTaH,
6.5 | oTunen, arerwieH, 3TaHON, TJIMLEPUH, YKCycHas Kuciota). [loHATHE O OHONOTMYECKH Ba)KHBIX
BEIIECTBAX: XKHpPaxX, OeTKaX, YIIIeBOIaX — M UX POJIH B )KU3HHU YEIIOBEKa
7  Pacuérsr:
7.1 1o ¢opmysaM XUMHYECKUX COCTUHEHUI
7.2 macchl (MaccoBOil) T0JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 1O XMMUYECKHUM YpaBHEHUSIM
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1. Xumust (0a3oBbiii ypoBeHb). Peanmmzanus tpeboanuii DPI'OC
OCHOBHOTro 00I1ero o0pa3oBaHMs: METOAMYECKOE IOCOOWe I yduTens /
Kasepuna A. A., Ilnuyruna I'.B.; mog pea. I'. B. [Iuuyrunoii. M. : ®I'bBHY
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