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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XxuMuu Ha YpOBHE OCHOBHOT'O 00111er0 00pa30BaHus COCTaBIICHA
Ha OCHOBE TpeOOBaHWIl K peE3yJlbTaTaM OCBOEHHS OCHOBHOM 0O0pa3oBaTENIbHOU
IporpaMMbl OCHOBHOTO 00IIero obpaszoBanusi, npeactaBieHHbx B PI'OC OO0, a
Takke Ha OCHOBe (enepanbHO paboyell MporpaMMbl BOCIUTAHUS U C YUYETOM
KOHLEMUMK TpenoAaBaHusi y4eOHOro mnpenMera «XuMHs» B 00pa30BaTENbHBIX
opranuzanusax Poccuiickonn @enepanun.

[IporpaMMa mo xumuM Aa€T MOpeJICTaBICHHE O LEsAX, OOIIeH CTpaTeruu
oOy4eHus1, BOCIIUTAHUS U Pa3BUTHS 00YUAIOIIUXCS CPEJCTBAMU YU4eOHOTO MpeaMeTa,
yCTaHaBIMBAET 00s3aTelbHOE TMPEAMETHOE  COJAEp)KaHUEe, IpeaycMaTpuBaeT
pacnpenefneHue ero Mo KjaccaM M CTPYKTypUpOBaHUE IO pas3deliaM U TeMmam
OporpaMmbl [0  XUMHUH, OINPEAEISIET KOJMYECTBEHHbIE U  KaueCTBEHHbBIC
XapaKTEPUCTUKU COJEPKAHMSI, PEKOMEHIYEMYIO IIOCJIEI0BATEIbHOCTh H3yYEHHUS
XUMUU C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, TOTUKU Y4e€OHOTO
npolecca, BO3PAaCTHBIX OCOOEHHOCTEH OOydYaromMXCs, OMPENeiseT BO3MOXKHOCTU
opeaMeTa s peanu3aluyd TpeOOBaHWM K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHOM IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs, a TAKXKe
TpeOOBaHMI K pe3ysbTaTaM 00y4eHMs] XMMHM Ha YPOBHE IleJiel U3yueHUs MpeaMeTa
U OCHOBHBIX BHUJOB Y4Y€OHO-IIO3HABATEIBHONU JEATEIBHOCTH OO0YyYarolerocs Io
OCBOEHHIO YUYEOHOr0 COJEPKAHMSL.

3HaHWE XHMHU CIYXHT OCHOBOM s (OPMHUPOBAHHUS MHPOBO33PEHUS
oOyuJarolerocsi, ero NpeCTaBICHU 0 MaTepUaIbHOM €JMHCTBE MHUPA, BaXKHYIO POJIb
UrparoT GopMUpyeMble XUMHEHN MpeACcTaBIeHUS O B3aUMOIPEBPALCHUSIX YHEPTUHU U
00 »HBOJIIOIMU BEUIECTB B MPHUPOAE, O MYTAX PEIICHUSA INIOOANbHBIX MpodiieM
YCTOMYMBOTO PA3BUTHs YEJIOBEYECTBA — CBIPHEBOM, DHEPreTUYECKOM, IUILEBOM U
9KOJIOTHYECKOM 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHUS.

N3yuyenune xumunu:

CIIOCOOCTBYET peasin3aiiii BO3MOXKHOCTEH [l CaMOPa3BUTUS U (POPMUPOBAHUS
KyJbTYPbI IMYHOCTH, €€ 001Iel U GyHKIUOHATBHOW IPAMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHE MBIIIJIEHUS M TBOPYECKHX CIIOCOOHOCTEN
oOydJaromuxcsi, HAaBBIKOB HMX  CAMOCTOATENIbHOW  Y4eOHOH  JEeSTENbHOCTH,
HKCIEPUMEHTAJIbHBIX W HCCIENOBAaTEIIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK U B IPO(PEeCCHOHATBLHOM NeITeIbHOCTH;

3HAKOMHUT €O CHEHU(PUKONW HAYYHOTO MBILUICHUS, 3aKJIaJblBAE€T OCHOBBI
LEJIOCTHOTO B3IVISIa HA €IWHCTBO MPUPOJBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YyUaIOLINXCS;



croco0CcTByeT (POPMHUPOBAHHUIO IICHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K IIPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B IKOJIOIMYECKOE
00pa3oBaHUE 00yJAIOITUXCS.

JlanHble HampaBieHUsT B OOYYEHUHM XUMHUHU OOECIEUMBAIOTCS cHelupUKOn
colepKaHUsl ~ y4yeOHOro  MpeAMeTa,  KOTOPbIM  SIBISETCS  MEeIaroruyecku
a/JIalITUPOBAHHBIM OTpaX€HHUEM 0a30BOM HAyKH XMMHH Ha OINpele’IEHHOM 3Tamne eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0011€ero oOpa3oBaHMsI OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMBI IEPBOHAYAJIBHBIX TMOHATHH XHMHH, OCHOB
HEOPraHWYEeCKOM XMMHM M  HEKOTOPBIX  OTAEJIBbHBIX 3HAYUMBIX IOHATHN
OPraHUYECKON XUMUHU.

CrpyKTypa colepkaHus HporpaMMbl IO XMMHMHM C(HOPMHUPOBAHA Ha OCHOBE
CUCTEMHOro mnojxoja k e€ uzyueHuto. CoaepskaHHe CKJIAJbIBAETCS M3 CHCTEMBI
HNOHATUI O XUMHUYECKOM 3JIEMEHTE M BELIECTBE U CUCTEMBI MOHATUH O XUMHYECKOU
peakiuu. OO6e 3TH  CHCTEMbl CTPYKTYPHO OpraHM30BaHbl [0 MPUHLUIY
IIOCJICJOBATEIBHOTO PAa3BUTUSA 3HAHMM HA OCHOBE TEOPETUYECKUX IIPEICTABICHUN
Pa3HOIO ypOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona /[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XHMUU;

— YUYEHUS O CTPOEHUM aTOMa U XUMUYECKOM CBA3H;

— MPEACTaBICHUHN 00 3JIEKTPOIUTHUECKOMN IUCCOLMALINY BELIECTB B pACTBOPAX.

Teopernyueckne 3HaHUS paccMaTPUBAIOTCS HAa OCHOBE  AMIIMPUYECKU
MOJyYEHHBIX M OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OHOTO
YPOBHS K JIPYTOMY, BBITOJHSS (DYHKIIMH OOBSICHEHUS U MPOTHO3UPOBAHUS CBOICTB,
CTPOEHHUSI U BO3MOXHOCTEW MPAKTUYECKOI'O0 NMPUMEHEHUS U MOJYYEHHs H3Y4YaeMBbIX
BELIECTB.

OcBoeHue  mporpaMmbl 1O  XUMHUHU  CHOCOOCTBYET  (OPMHUPOBAHUIO
IPEACTABICHNS O XUMUYECKON COCTABIAIOLIEH HAYYHOW KAPTUHBI MHUPA B JIOTUKE €€
CUCTEMHOM NPUPOJBI, IEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAaHHUIO U METOJaM
NIO3HAHUA B Hayke. M3yyeHne XMMuu IPOUCXOIUT C NPUBIICYEHUEM 3HAHUMN U3 paHee
U3YyYEHHBIX y4eOHBIX IpeaMeToB: «Oxkpyxaromuii Mmup», «buonorus. 5—7 knaccel» u
«Pusuka. 7 Kaace».

[Ipu n3ydeHnn XUMHUHN TPOUCXOAUT POPMHUPOBAHUE 3HAHUN OCHOB XUMUYECKOM
HayKH KakK 00JaCTM COBPEMEHHOI0 €CTECTBO3HAHMS, NMPAKTUYECKOM IEsITeNbHOCTU
Yesl0BeKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KYJbTYphl. 3ajgada ydyeOHOro
IpeIMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMHUUYECKHX 3HAHUN — Ba)KHEHIINX
($akToOB, TOHSITHI, 3aKOHOB U TECOPETUUYCCKUX IMOJOKEHUN, JOCTYIMHBIX 0000IeHN
MHUPOBO33PEHUYECKOT0 XapaKTepa, sI3bIKka HAyKH, B MPUOOIIEHUH K HAYYHBIM METO/IaM
NO3HAHMS TPU H3YyUYEHUU BEIIECTB U XMUMHMUYECKUX peakuuid, B (HOPMUPOBAHUU U



Pa3BUTHH MO3HABATEIBHBIX YMEHUN U UX MPUMEHEHUH B Y4EOHO-IIO3HABATEIILHON U
y4eOHO-HUCCIIEIOBATEIbCKON  JICSITENIbHOCTH, OCBOCHMM IpaBUil  OE30MacHOro
oOparlieHus ¢ BelIeCTBaMHU B MTOBCEIHEBHOMN KU3HU.

[Ipn u3ydyeHHH XMMUU HA YpPOBHE OCHOBHOIO OOIIETr0 OOpa3oBaHUsl Ba)XHOE
3HaYeHUE MPUOOPENU TaKUe 1EIH, KaK:

— (OpMHpOBaHHE WHTEIUICKTyaJIbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEIBLHOMY MPHUHATHUIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU,

— HaMpaBJIEHHOCTh 00YYEHUS HAa CUCTEMATHYECKOE MPHOOIIEeHNEe 00yaromuXCs
K CaMOCTOSITENIbHOW MO3HABATEIBHOM AESITEIbHOCTH, HAYYHBIM METOJaM MO3HaHMS,
(bOpMUPYIOIITUM MOTHUBAITUIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

— o0ecreyeHue YCIOBUHM, CHOCOOCTBYIOUIMX MPUOOPETEHHIO O0Yy4YarOIUMHUCS
OMbITa Pa3HOOOPA3HON NEATETbHOCTH, IO3HAHMUS W CaMOIO3HAHUS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), WUMEIOIINX YHHBEPCAIbHOE 3HAUYCHUE IS
Pa3TUYHBIX BUJIOB JACSITEIBHOCTH;

— (QopmupoBanue o0mel (YHKIHMOHATBHOM U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHHUI OOBACHATHh U OIICHUBATH SIBJICHUS OKPY>KAOIIIETO
MUpa, UCTIOB3YS 3HAHUS U OTIBIT, TTOJTYICHHBIC MTPU U3YUCHUU XUMHH, IPUMEHSTh UX
IIPY pEIIeHUH POOJIEM B IIOBCETHEBHOM KU3HU U TPYIOBOM JCSITEIBHOCTH;

— ¢opMHpOBaHUE Yy 00YUAIOIIUXCS TYMAaHUCTUYECKUX OTHOIICHUHN, TOHUMAaHUS
[EHHOCTH XUMHUYECKUX 3HAHWM JUIsi BBHIPAOOTKH HKOJOTHYECKHU 11eJ1eCO00pa3HOro
MOBEJICHUSI B OBITY U TPYJOBOM JEATEIBHOCTH B IEJISIX COXPAHEHUSI CBOETO 3710POBbsI
Y OKPY’KAIOIIEN TPUPOTHOMN CPEBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCTIMTAHUIO HA OCHOBE YCBOEHHS OOIIEYEIOBEUECKUX 1IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY NIpO(dUIIs M HANTPaBICHHOCTU JalbHEHIIEro 00ydeHus.

OO611ee ynciio 4acoB, OTBEIEHHBIX JUISl U3YUYEHUsI XMMHUHU Ha YPOBHE OCHOBHOIO
obmiero oOpa3oBanus, cocraBisger 136 wacoB: B 8 kimacce — 68 wacoB (2 waca B
HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COJEPXAHUE OBYUYEHUA

8 KNIACC

IIepBoHayabHbIE XUMHYECKHE TOHATHUSA

[Ipenmer xumuu. Poimp XMMHM B KM3HM YE€JIOBEKA. XHMHUS B CHUCTEME HayK.
Tena u BemecTBa. duznueckue cBOMCTBA BEUIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB.
[Tonarue o meTomax mo3HaHus B XuMuHU. Yucteie BemiectBa U cMmecd. CrocoObl
pa3aeneHus: CMecen.

ATOMBI M MOJIEKYJbl. XHUMHUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CloKHbBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas GopMmyia. BalleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA CcOCTaBa BellecTB. OTHOcHUTENbHAsE aroMHas Macca. OTHOCUTENbHAA
MOJIEKYJISIpHAsA Macca. MaccoBast JoJIsi XUMHYECKOTO JIEMEHTA B COCIMHEHHH.

KomuectBo BemectBa. Moisib. MonsipHass Macca. B3auMOCBS3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYpHBIX €IMHMI] BemiecTBa. Pacuérsl mo Qopmynam
XUMHUYECKUX COCTUHECHUMN.

DOU3NYECKME U XUMHUYECKUE SABIICHUA. XUMHYECKasl PEAKLUA U €€ NPU3HAKHU.
3aK0H COXpAaHECHHSI MAacChl BEIMIECTB. XHWMHYECKHE ypaBHeHwms. Kiraccudukanms
XUMUYECKUX PEaAKIUil (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMMYECKOW MOCYJOW, MpaBWjiaMu pabOThl B JIabopaTOpuu u
npuémMamMu oOpamieHusl ¢ JTaOOpaTOpHBIM O0OPYTOBAHUEM, WU3YUCHHE WM OIMCAHUE
¢u3nueckux CBOMCTB  00paslloB  HEOPraHWYECKUX  BEIIECTB, HaOI0JIeHUE
dusnueckux (IIaBjIeHUE BOCKA, TAsSHUE JIbJ]a, pACTUPAHUE caxapa B CTYIIKE, KUTICHHUE
U KOHACHCAIUs BOJAbI) U XMMHYECKUX (FOpEHHE CBEYW, MPOKAIMBAHUE MEAHOU
MIPOBOJIOKH, B3aMMOJICHCTBUE MeJia ¢ KUCJIOTON) SIBJICHUM, HAOJIIOJEHUE U ONTMCAHUE
NPU3HAKOB  MPOTEKAHUST  XUMHUYECKUX  peakuuid  (pasjiokeHue  caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCJIOTHI C XJIOPUIOM Oapusi, pa3iokKeHUE TUAPOKCHIIA
menu (I1) mpu HarpeBaHuu, B3auMoOJCHCTBHE XKeje3a ¢ pacTBopoMm coiu meau (11),
U3YUYEHUE CIOCOOOB pa3JeleHus CMECEl: C TMOMOIIbI0 MarHurta, (UIBTPOBAHUE,
BBITIAPUBAHUE, JUCTWLISALUS, XpoMarorpadus, MPOBEAECHHWE OUYHUCTKH MOBapEHHOMN
CoJIM,  HAOJIOJIEHHWE W  ONHWCAaHUE  pe3yJIbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMSI MAacChl, CO3/IaHHE MOJEJIEH MOJIEKY
(11apoCTepKHEBBIX).

BaxHeliue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopon — sneMeHT u mpocrtoe
BeliecTBO. HaxoxaeHue kucimopojga B mpupone, (HU3MYECKHE W XUMUYECKUE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsI



MOJIyYCHHS KUCTIOpoa B JabopaTopuu U MpombinuieHHOCTU. KpyroBopot kuciopona
B nipupoie. O30H — auIoTpoIiHas MOAUGUKAIIS KACTOPOaa.

TeruoBo#t 3P heKkT XMMUYECKON peakiui, TEPMOXUMUYECKUE YPAaBHEHUS, IK30-
U SHAOTEPMUYECKHUE peakuuu. TOIUIMBO: Yroib M METaH. 3arps3HEHUE BO3AyXa,
YCWICHHE MMapHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u npocroe BemecTtBo. Haxoxaenue Bonopoaa B Ipupoe,
du3nyueckue ¥ XMMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI moiayyeHus. Kucmors
Y COJIU.

MoutsipHbIii 00BEM Ta30B. Pacu€Thl 10 XUMUYECKUM YPABHEHHUSIM.

Odusnueckne CcBoWcTBa BOAbl. Boma kak pactBoputrenb.  PacTBOpBI.
HacelllieHHbIE W HEHACHIIIEHHbIE PacTBOpPHI. PacTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBast 107151 BellleCTBAa B pacTBOpE. XHMHYECKHE CBOWCTBA BOJbl. OCHOBaHWUSI.
Posib pacTBOpOB B mpupoAe W B KU3HU uesioBeka. KpyroBopoT BoAbI B MPUPOJE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanusa neopranmueckux coenunenuid. Oxcuapl. Knaccudukanus
OKCHJIOB:  cojeoOpasyromie  (OCHOBHbBIE,  KHUCJIOTHbIE, aM(OTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuoB. @u3nyeckue 1 XMMUYECKUE CBOMCTBA
okcuaoB. [lomyyeHne OKCHUIoB.

OcHoBanusa. Knaccuduxamuss OCHOBaHMN: INEIOYM W HEPACTBOPUMBIC
ocHOoBaHusA. HomeHnkiarypa ocHoBaHuii. DU3NUECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuu. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukarus kucnor. Homenknarypa kucior. Ouznmdeckue u
XMMHUYECKUE CBOMCTBAa KHUCHOT. Pan aktuBHoctu MerawwioB H. H. bekerosa.
[Tonydenue KUCIIOT.

Conu. Homenkinarypa coneil. dusnmyecknue M XMUMUYECKHE CBOWCTBA COJIEH.
[Tonyuenue conen.

I'eneTnueckas CBsI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCAUHECHUM.

Xumuueckuit IKcnepumenm:

KAQUEeCTBEHHOE OIPEICICHUE COJAEpPKAHUs KHUCIOpOAa B BO3AYyX€, IOJYyYEHHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YyYEHHE CBOWMCTB KHUCIOpOAa, HabI0IeHne
B3aUMOJICHCTBHS BEIIECTB C KMCIOPOJOM U YCIOBUSA BOZHUKHOBEHHS U IIPEKPALLCHHUS
ropenus (moxxapa), O3HaKOMJIEHHE ¢ OoOpasllaMu OKCHJIOB U OINKMCAaHUE UX CBOMCTB,
NOJIy4eHHe, coOnpaHue, paclio3HaBaHUE W U3YYCHUE CBOWCTB BOJOpoia (TOpeHue),
B3auMojieiicTBue Bojopoaa ¢ okxcuaom wMeau (II) (BO3MOXKHO UCMOJB30BaHUE
BUJIEOMATEPUATIOB), HaONIOJeHue O00pa3loB BEUIECTB KOJIMYECTBOM | MOIb,
UCCIIeI0BaHUE OCOOCHHOCTEN pacTBOPEHMS BEIIECTB C PA3TMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHOM MAacCOBOW JOJIEM pPacTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBUE BOJLI C METalJIaMH (HaTpUEeM M KajibllieM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATEPUAIOB), HCCIEIOBaHNE OO0pa3loB HEOPraHMYECKUX



BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJEHHE H3MEHEHHs] OKpAacKM HMHJUKATOPOB B
pacTBOpax KHUCIOT W IeNouei, m3ydeHue B3aumojeictBus okcupga meau (II) c
pacTBOPOM CEpPHOM KHUCJIOTBI, KHUCJIOT C METajulaMHd, PEaKkIud HeWTpalu3auuu,
IIOJIyYEHUE HEPACTBOPUMBIX OCHOBAHHW, BBITECHEHHE OJHOTO METAJJIA JIPYTHM W3
pacTBOpa COJIM, PELICHUE SKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHenime Kiaccsl
HEOPraHUYECKUX COCIUHEHUI.

Ilepuoanueckuii 3axkoH u Ilepuoamueckass cucreMa XUMHYECKHX
jaemenToB JI. U. MenpaeaeeBa. Crpoenue aroMoB. XHUMHYECKas CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEIbHbIC PEaKIHH

[lepBple MOMBITKM KJIACCU(UKALMA XUMHYECKHX dJIeMeHTOB. llonatue o
IpyIIIaX CXOJIHBIX JJIEMEHTOB (ILEJIOYHBIE M IIEJIOYHO3EMENIbHBIE METAILIbI,
raJIOreHbl, THEPTHBIE Ta3bl). DIEMEHThI, KOTOpPbIE 00pa3yr0T aM(pOTEPHbIE OKCHUJIBI U
TUAPOKCHUIBI.

[lepnonnueckuit 3akoH. Ilepmogndeckas cucreMa XMMHUYECKMX dJIE€MEHTOB /[l
N. MenneneeBa. KopoTkonepuoanas u jmmHHONIEpUuoanas ¢hopmsl [lepuoandeckoit
cucteMbl xuMuueckux odnemeHToB JI. WM. Menneneesa. Ilepuoabl W Tpyniibl.
PU3NYECKUN CMBICIT TOPSIKOBOTO HOMEPA, HOMEPOB IEPHUO/IA U TPYIIIIbI AJIEMEHTA.

Crpoenne aromoB. CocraB aToMHBIX saep. M3oronel. Dnexkrponbl. CtpoeHune
ANEKTPOHHBIX  000J04eK  aroMOB  nepBbIX 20  XMMHYECKMX  3JIEMEHTOB
[Tepuomnueckoit cucremsl J[. WM. MenneneeBa. XapakTepuUCTHKAa XUMHUYECKOIO
3JIEMEHTA 110 ero nosnoxeHur B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHHs paguyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB I10 IPyMIaM U IEPUOAaM.

3nauenue Ilepmommueckoro 3akona u Ilepmoamdeckor CHCTEMBI XHUMHYECKHUX
3JIEMEHTOB JUId pa3BuTHUs Hayku U npaktuku. Jl. M. MenngeneeB — yd€HbI U
rpaKIaHUH.

Xumuueckass cBs3b. KoBaneHTHass (MOJdsipHass M HENOJIApHAsi)  CBS3b.
DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBSA3b.

Crenenp okuciieHus. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl
OKHCIIEHUSI U BOCCTAHOBJIEHUSI. OKUCIIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METAUVIOB W HEMETAUIOB, B3aUMOJEHCTBUE
TUAPOKCUIA I[MHKA C pPAacTBOpaMU KHCJIOT M IIEJI0YEM, IPOBEICHHUE OIIBITOB,
WUIIOCTPUPYIOLUX ~ IIPUMEPBI  OKUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKLUI
(ropeHue, peakliuu pa3aoKeHUsI, COCAUHEHUS).

Mescnpedmemmnvie ceasu

Peaqmmszannst MeXIpEeIMETHBIX CBSI3€M NIPU M3YYEHHM XHMHUM B &8 Kjacce
OCYLIECTBJISIETCS YepPEe3 UCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH,



TaK U MOHATHM, SBJISIIOIIMXCSA CUCTEMHBIMU JUUISL OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-
Hay4YHOT'O LIMKJIA.

OO0muMe ecTecTBEHHO-HAy4YHble MOHSATHUS: HAy4yHBIM (akT, rumnoresa, TEOpHs,
3aKOH, aHaJW3, CHUHTE3, Kiaccudukanus, MEePUOJUYHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusuka: mMarepusi, aToM, 3JEKTPOH, ITPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUN 3apsijl, BEIIECTBO, TEJNO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, GU3NYECKUe BEIUYUHBI, SIUHULIBI U3MEPEHHUS,
KOCMOC, TIJIaHEThI, 3BE3/1b1, COMHIIE.

buonorus: porocuntes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdhepa, MUHEpPAJIbl, TOPHBIE MOPOJIBI, MOJIC3HBIC
MCKOIIA€MbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKasi peakuus

[Tepunonnueckuit 3akoH. Ilepuonnueckas cucTeMa XUMHUYECKHX 3JIEMEHTOB /I,
N. MengeneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKUX 3JIEMEHTOB NEPBBIX TPEX MEPUOIOB, KN, KaIbLUA U UX COCIUHECHUI B
COOTBETCTBHM C TOJOXKEHHUEM 3JIEMEHTOB B [lepmoauueckoil cucreme u CTpOCHUEM
UX aTOMOB.

CrpoeHue BellecTBa: BHIBI XHUMUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTAUIMYECKOM PELIETKU U
BUJIa XUMUYECKOU CBS3U.

Knaccudukanys M HOMEHKIIaTypa HEOPTaHWYECKHUX BEIIECTB. XUMUUYCCKUC
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJlacCaM HEOPraHUYECKHUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanusa XumMudeckux peakiuii mo pa3inyHbIM MpU3HaKaM (110 YUCITY U
COCTaBY y4acTBYIOIIHUX B PEAKIIMH BEILIECTB, MO TEIIOBOMY 3P (HEKTy, 0 U3MEHEHUIO
CTEMEHEW OKHUCICHUSI XUMHUYECKUX DJJIEMEHTOB, IO OOpPaTUMOCTH, IO YYacTHUIO
KaTaJn3aTopa). JK30- U SHI0TEPMUUYECKUE PEAKIINHU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsitTue 0 ckopocTH XumHueckod peakuuu. [lonsitue 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakuusx. [[oHATHE O TOMOTE€HHBIX M Te€TEePOTrEeHHBIX
peakuusax. Ilonstue o karamusze. [loHsATHE 0 XMMHYECKOM paBHOBeCHU. DaKTOPBHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PpEAKIMU U IOJ0XKEHHE XHUMHUYECKOTO
paBHOBECHUSL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKuum. CocraBnienue ypaBHEHUI
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU  C  HCHOJIb30BAHUEM  METOJIa
ANIEKTPOHHOTO OayaHca.



Teopusi PNEKTPOIUTUYECKON AUCCOIMALUU. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MexaHu3M [OuccOLMAlMM BELIECTB C Pa3JIMYHBIMU BHIAMHU
XuMu4eckoil csizu. CreneHs auccounanuu. CHUIbHbBIE U CIa0bIE JIEKTPOJIUTHI.

Peakuuu moHHOTO OOMEHa. YCIIOBHS MPOTEKAHHS PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpall¢HHbIE MOHHBIE YypaBHEHUsI peakiui. CBoiCTBa KHUCIIOT,
OCHOBAaHHI M COJIel B CBETE MPEACTABJICHUN 00 AIEKTPOTUTUUECKON AUCCOIUAIINH.
KauecTBeHHbI€ peakiuu Ha HOHBI. [IoHATHE O THIpONIHU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJEIAMU KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKHUX
BEIIECTB — META/NIOB M HEMeTaUioB (TpaduTa W anmasa), CIOKHBIX BEIIECTB
(XJopuma HaTpHsl), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIUH OT
BO3JICHCTBUSI Pa3IUYHBIX (PAKTOPOB, UCCIEIOBAHUE IIIEKTPOIPOBOIHOCTH PACTBOPOB
BELIECTB, Ipollecca JAMCCOLMALMM KHUCJIOT, IIelIoYed U coiel  (BO3MOXKHO
UCIIOIb30BAaHUE BHUJEO MATEPHUAIOB), IPOBEJACHUE OMBITOB, WLIIOCTPUPYIOUIUX
MPU3HAKK MPOTEKAHUs PEaKii HOHHOTO oOMeHa (00pa3oBaHUE OCaJKa, BHIJACICHUE
raza, oOpa3oBaHUE BOJbl), OMNBITOB, HILTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX pEAKIUA (TOpeHUE, pPEaKIUu PasJIOKEHUS, COCIUHCHUS),
pacno3HaBaHUE HEOPraHUYECKUX BEUIECTB C MOMOIIBK) KAaYECTBEHHBIX PEaKIWi Ha
VOHBI, PEIEHHUE YKCIIEPUMEHTAJIbHBIX 3a7a4.

HemeTaJusibl 1 X cOeIMHEHU S

OO6mast  xapakTepucThKa TanoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3MYECKHE CBOMCTBA MPOCTHIX
BEILIECTB — raJIoT€HOB. XMMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa (B3aUMOICICTBUE C
MeTallylaMy, HeMeTaulamu, Iuenoyamu). XiopoBoaopod. ConsiHas KUCIIOTa,
XAMUYECKUE CBOMCTBA, OJIYYEHHUE, IPUMEHEHHE. [[efCTBUE XJIOpa U XJI0POBOIOPOIa
Ha OpraHu3M 4esoBeKa. BakHelire XJI0puabl U UX HAXOKJIECHHUE B IPUPO/IE.

O6mast xapakrepucTuka 351eMeHTOB VIA-rpynmbel. OcCoOEHHOCTH CTpOeHus
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue U (¢GU3UYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa M CePhbl. AJUIOTPOIHbIE MOIU(DHUKAIIMN KUCTOpOAa U
cepbl. XuUMHUYecKue cBoilcTBa cepbl. CepoBOJOpoAd, CTpoeHue, (GU3HYECKUE WU
XUMHUYeCcKue cBoMcTBa. OKCHUIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB.
CepHas kuciora, pu3nueckue U XMMUYECKHUEe CBOMCTBaA (0OIIME KaK MPEeACTABUTEIS
KJlacca KHCIOT W crheruduyeckne). XUMHUUYECKHE PEaKIH, JIeKAIlue B OCHOBE
IMPOMBIIINICHHOTO Croco0a TMOJy4eHUs CEepHOM KHCIOThL. I[lpuMeHeHue cepHoit
kucnoTel. ConM cepHOM KHUCIOTHI, KaueCTBEHHas peakius Ha Cyiab(paT-uoH.
Haxoxnenue cepbl u €€ coeaquHEHUMH B npupone. XUMHUUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl COeIMHEHUSIMU CEPhI (KUCIOTHBIE TOXKIH, 3arPsI3HEHUE BO3/1yXa
1 BOJIOEMOB), CITOCOOBI €ro MpeA0TBPAIICHHUS.



OO6mrast xapakTepuctuka djaeMeHTOB VA-rpymnmbl. OcCOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEeHUs. A30T, pacnpocTpaHEeHUE B MIPHUPOJE,
dusnuecke U xumudeckue cpoiicrBa. KpyroBopor azora B npupoje. AMMHAK, €ro
¢u3nueckrue U XMMUYECKUE CBOICTBA, ModyyeHue U npumeHenue. Conu aMMOHUS,
ux (uU3NYECKUe U XMMHUYECKUE CBOWCTBA, mpuMeHeHHe. KauecTBeHHast peakiusi Ha
MOHbI aMMOHUS. A30THas KHUCIIOTa, €€ TNoJyuyeHue, (pU3MuecKrue U XUMHUYECKHE
cBoiicTBa (OOlIME Kak TMpeACTaBUTENS Kjacca KUCIOT U cheuudduyueckue).
Hcnonb3oBaHne HUTPATOB U COJIEM aMMOHHUS B KaU€CTBE MUHEPAIBbHBIX YAOOPEHUI.
XVWMHYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpelbl COCAUHEHUSMU a30Ta (KUCIIOTHBIE
JOXKAM, 3arpsA3HEHHWE BO3[AyXa, MOYBbl U BOAOEMOB). Docdop, alIoTpOIHbIE
moaudukanuu docdopa, puszndeckue u xumuueckue corctra. Oxcup dpocdopa (V)
u ¢dochopHas kuciora, (GU3MUECKUE U XUMUYECKHE CBOMCTBA, IOJyYEHHE.
Hcnonb3oBanue pocharoB B KauecTBE MUHEPAIbHBIX YI0OpEHUH.

Obmas xapakrtepuctuka 37meMeHToB [VA-rpynmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUS. YTJIEepoJ, alIOTPONHbIE MOAU(UKAIINH,
pacnpocTpaHeHue B Mpupoje, PU3NYecKrue U XMMHUYECKHE CBOMCTBA. AJcCopOIus.
KpyroBopor yriepona B npupone. OKcuabl yriepoja, ux pu3nieckrue 1 XuMHUIeCKHUe
CBOMCTBA, JEHCTBUE HA JKUBbIE OPraHU3Mbl, TOJYyY€HHE U TMPHUMEHEHHE.
Dxosiornyeckue mpoOJieMbl, CBs3aHHbIe C okcujaoM yriepoaa (IV), rumoresa
IJI00QJIBHOTO TIOTETUICHUS KJIMMaTta, MapHUKOBBIM 3 (deKT. YTolbHas KUCIOTa U €€
coid, MX (u3Myeckue U XHMHUYECKHE CBOWMCTBA, MOJYYE€HHUE U TNPUMEHEHHE.
KauectBennas peakuust Ha kapOoHaT-uoHBI. Vcmonb3oBaHHe KapOOHATOB B OBITY,
MEIULMHE, MPOMBIIIJIEHHOCTH U CEITbCKOM XO35HCTBE.

[lepBoHauasibHbIE TOHATHS 00 OPraHMYECKHUX BELIECTBAX KaK O COEIMHEHMSX
yriaepoja (MeTaH, 3TaH, 3TWIEH, alleTUIIEH, 3TaHOJI, TJIUMUEPUH, YKCyCHasl KUCIIOTA).
[IpupoHbie CTOUHUKHU YTIIEBOJIOPOIOB (Yroib, IPUPOIHBINA Ta3, HEPTH), TPOTYKTHI
ux mnepepaboTku (O€H3MH), UX pPOJb B OBITY W HpoMblIUIEHHOCTH. [loHsiTHE O©
OMOJOTMYECKH BaKHBIX BEUIECTBAX: XKUPAX, OeJIKax, yriIeBoJAax — U UX POJIU B KU3ZHU
4eJloBeKa. MarepuanabHOE €IMHCTBO OPraHUYECKUX U HEOPTAaHUYECKUX COEAMHEHUM.

KpemHunii, ero ¢usnyeckue ¢ XUMHUYECKUE CBOMCTBA, TIOJy4YEHHE U
npumeHeHue. CoeanHeHus: KpeMHus B npupoje. O0mume npeacraBieHuss 00 OKCuae
kpemaust (IV) u kpemuueBoil kucinore. CUUKAThI, UX HUCMOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BakHelue CTpouTeNbHbIE MaTepuaibl: KepamHuKa, CTEKJIO,
IIEMEeHT, 0eToH, kenme300eToH. IIpobOiembl  OG€301MaCHOTO  HMCIOJIB30BAaHMS
CTPOUTEIBHBIX MATEPUAJIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHEe 0Opa3IoB HEOPTaHWYECKUX BEIIECTB, CBONCTB COJSHON KHCIIOTHI,
IIPOBE/ICHUE KAaYECTBEHHBIX PEAKIUI HA XJIOPUJI-MOHBI U HAOJIIOICHHE TPU3HAKOB UX
IPOTEKaHUs, ONBITHI, OTpaXKaoIKe PU3NIECKUE U XUMUYECKUE CBOMCTBA rajOreHOB



U UX COCIMHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BUEOMATEPUAJIOB), 03HAKOMJIEHUE C
oOpaznaMu XJIOpUIOB (TaJIOTEHUIOB), O3HAKOMJICHHE C OOpa3laMu cepbl M €&
COeIMHEHUSIMHU  (BO3MOXXHO HCIIOJIb30BaHUE BHUJEOMATEPHATIOB), HAOJIOJICHHE
npoluecca OOyriauBaHUsA caxapa IMOJ JACHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOMU
KHUCIIOTHI, HM3yYEHUE XUMHUUYECKUX CBOMCTB pa30aBICHHOW CEPHOM KHCIOTHI,
IIPOBEJICHUE KAa4YeCTBEHHOW peakinu Ha Cynb(haT-uOH U HAONIOJCHUE NpHU3HaAKa e
MPOTEKaHMsI, O3HAKOMJIeHHE ¢ (PU3MYECKHMMHU CBOMCTBaMH a30Ta, (gocdopa U ux
COeIMHEHUN (BO3MOXHO MCIOJIb30BAHUE BHUJIEOMATEPHUANIOB), 00pa3liaMu a30THBIX U
dbochopHBIX yHAOOpeHMl, MONydeHHEe, COOMpaHHWe, pACIO3HAaBAaHWE U W3yUYCHUE
CBOMCTB aMMHaKa, MPOBEJCHNE KaUeCTBEHHBIX PEaKINii Ha HOH aMMOHHMS U Qocdart-
VOH U U3yYE€HHUE NMPU3HAKOB UX MPOTEKAHUS, B3AUMOJACHUCTBUE KOHIIEHTPUPOBAHHOMU
AQ30THOM KHUCJIOTBI € Meapl0 (BO3MOXXHO HCIIOJIb30BaHUE BHUIEOMATEPUAIIOB),
U3YUEHHUE MOJIeJIed KPUCTAINIMYECKUX pEeHmEToK anMmasa, rpadurta, Qynepena,
03HAKOMJIEHUE C MPOIECCOM aJCOPOLMU PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM
yriéM M yCTPOMCTBOM IPOTHUBOTasa, MOJydeHHE, COOMpaHWe, paclio3HaBaHHE U
M3yUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE KAYECTBEHHBIX pEaKIUN Ha
KapOOHAT W CUJIMKAT-UOHBI U U3yUYCHHUE MPU3HAKOB UX MPOTEKAHUS, 03HAKOMJICHUE C
MPOAYKIMEN CHIIMKATHON MPOMBIIUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4
1o TeMe «BakHelIne HeMeTauIbl U KX COCIUHEHUS».

MeTaJiibl 4 UX COeTUHEHU A

OO6m1as xapakTepUCTUKA XMMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUHU HUX
nosoxenus B [lepuoanueckon cucreme xumuueckux snemeHToB J[. . Menneneesa
U cTpoeHus aToMoB. CTpoeHre MeTaIUIOB. MeTaiuindeckas CBA3b U METaJUIMYeCcKas
KpUCTAJIIMYECKasT pPEHIETKA. ODJIEKTPOXUMUYECKUN PsJl HaMpsHKEHW MEeTasuloB.
dusnueckre W XUMHUYECKHE CBOMCTBa MeTaioB. OOIMe crnocoObl MOTyYeHUS
MeTalioB. [IoHSITHE O KOPPO3WMH METANIOB, OCHOBHBIE CIIOCOOBI 3aIlUThI UX OT
koppo3uu. CmiaBel (CTajib, YyryH, AIOPATIOMUHHUMN, OpOH3a) U WX NPUMEHEHHUE B
OBITY ¥ IPOMBIIIIJICHHOCTH.

[llenounsle MeTamipl: nosiokeHue B llepuoamyeckon cucremMe XUMHYECKHX
anementoB [[. M. MenpaeneeBa, CTpoeHHE MX aTOMOB, HAXOXICHUE B NPUPOJIE.
dusznyeckue U XUMHYECKHUE CBOMCTBa (Ha mpumepe Hatpus W Kaimus). OKCHabl U
TUJIPOKCUABI HATPUA U Kanus. [[puMeHeHne MEeN0UYHbIX METAIUIOB U UX COCTUHEHUM.

[[lenouyHO3€MENBHBIE  METAUIBI MAarHUM W KAJIbLUUWA: MOJIOKEHUE B
[lepuoanueckont cucreme xumuueckux snemeHToB . 1. MenaeneeBa, ctpoeHue Ux
aTOMOB, HaxO0XJcHUE B Ipupoje. OU3nueckue U XMMHUYECKHE CBOMCTBA MarHus U
Kanblusa. BaxkHelmme coeuHeHnst Kaublus (OKCHUJI, TUIPOKCUI, coyin). JKECTKOCTH
BOJBI U CLIOCOOBI €€ YCTPAHEHMUS.

AJIFOMUHUI: TIOJIO)KEHUE B lleproanueckor CUCTEME XUMHUYECKHUX SJIEMEHTOB
J. U. MeHnpneneeBa, CTpoeHue aroma, HaxoxkaeHue B mnpupone. dusndeckue u



XUMUYECKHUE CBOMCTBA amoMHUHHS. AMQOTEpHBIE CBOMCTBAa OKCHAA W THUIPOKCHUIA
ATIOMHUHUSL.

Keneso: nonoxenue B [leproanueckoil cucreMe XuMuyeckux 3memMeHToB /. 1.
MenpeneeBa, CTpOCHUE aTOMA, HAX0XKAEHUE B NpUpojie. PU3NYECKue U XUMUYECKUE
cBoiicTBa xene3a. Okcuppl, rugpokcuabl U conu keneza (II) m xenesa (II), ux
COCTaB, CBOWMCTBA U MOJIyYEHHUE.

Xumuueckuii IKChepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMu METAUIOB U CIUJIaBOB, WX (DU3NYECKUMU
CBOMCTBaMU, U3yUYCHHE PE3yJIbTATOB KOPPO3UU METAILIOB (BO3MOKHO UCIIOJIH30BAHUE
BUJICOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHIA KaIbIUS W HATPUS C
BOJON (BO3MOKHO HCHOJIb30BAHUE BHUIECOMATEPUATIOB), HCCIEIOBAHHE CBOMCTB
AKECTKOM BOJIBI, MPOIECCa TOPEHHUS JKeJle3a B KUCI0poie (BO3MOKHO MCHOJIb30BaHHE
BUJICOMATEPUATIOB), TMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKIU Ha HWOHBI:
MarHus, Kajiblus, allOMUHUSA, IuHKa, »xene3a (II) m xemeza (1), memu (II),
HAOJII0/ICHHE U OTIMCaHUE MPOIIECCOB OKPAITMBAHUS TUIAMEHH MOHAMH HATPHS, Kalus
U Kaiblus (BO3MOXXHO  HCIOJB30BaHHE BUIEOMATEPUATIOB), HCCIEIOBAHUE
aM(OTEepHBIX CBOMCTB THAPOKCHIA QIIOMUHHMS M THUIPOKCHJA IIMHKA, PEIICHHE
AKCIIEPUMEHTAIIBHBIX 3a]1a4 M0 TeMe « BaKHEeNIIne METAITBI U UX COCTUHEHUSD.

XuMHS U OKpPYKAOLIAA cpeaa

BemecTtBa u marepuanibl B IIOBCEIHEBHOM HW3HM 4YeEJIOBEKa. bezomacHoe
UCIIOJIb30BAaHUE BEUIECTB M XMMHYECKUX peakiuil B ObiTy. IlepBas momous mpu
XUMHYECKUX 0KOTaxX U OTPABIICHUSAX.

XUMHUYECKOE 3arpsi3HEHUE OKpYXKarolleil cpeasl (mpeaesibHas JomycTUMast
KOoHIIeHTpanus BemiecTB, gaiee — I[1/IK). Ponb Xxumuu B pelieHHH 3KOJOTHUECKUX
npoGeMm.

Xumuueckuii IKCnepumenm:

U3yueHue oOpaslloB MarepuagoB (CTEKJO, CIUIaBbl METAJUIOB, MOJHUMEPHbIC
MaTepHaIbl).

Mescnpeomemmuoie ceasu

Peannzanust MexXnpeaMeTHbIX CBSI3€M NIpU M3YYEHHH XHMUUM B 9 Kiacce
OCYUIECTBJISIETCSl Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH,
TaK Y MOHSTUM, SBIISIIOIINXCS CUCTEMHBIMU JIJIs1 OTJICJIBHBIX MPEAMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA.

OO0mme ecTeCTBEHHO-HAY4YHBbIE TOHSTHS: HAY4YHBIM (DaKT, THUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiIaccupukauus, TEepUOAUYHOCTh, HAONIIOACHHE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, UBMEPEHUE, MOJIEIh, SIBJICHUE, TAPHUKOBBINA 2P (DEKT,
TE€XHOJIOTUs, MATEPUAIIBI.

®dusukKa: MaTepus, aToOM, 3JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIbI,
PaIHOAKTUBHOCTb, MOJIEKYJIa, AIEKTPUYECKUI 3apsg, ITPOBOJTHUKH,



MOJIyITPOBOJTHUKH, JUAIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENIO, 00BEM, arperaTHOe
COCTOSIHME BEUIECTBA, ra3, pacTBOp, PaCTBOPUMOCTb, KpHUCTANIMYECKas pEIIETKa,
CIUTIaBbI, (PU3MUECKHE BETMYMHBI, €IMHUIIBI U3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO,
IUIAHETHI, 3BE3161, COoMMHIIE.

buonorusi: Qorocuntes, apixanue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHbBIC
yI00pEHHs, MUKPOSJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaAJbl, TOPHBIE MOPOJIbI, MOJIE3HBIC
HCKOIIaeMbI€, TOIUIUBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINUHOCTHBLIE PE3YJIBTATHI

JIuyHOCTHBIE ~ pE3yJIbTaThl OCBOEHUS MPOrPaMMbl  OCHOBHOTO  OONIEro
o0pa3oBaHMsI JIOCTUTAIOTCS B XoJle OOy4YeHHS XMMHH B €JIMHCTBE Y4YEOHOU H
BOCIIUTATENIbHOW JEATEIbHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUUCKUMHU
COL[MOKYJIbTYPHBIMH UM JIyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, TPHUHSITHIMU B
oOllecTBe TpaBWJIaMH UM HOPMaMHU TIOBEJICHHUS U CIIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COMHAIIA3AINHN 00yJarOIIIHXCS.

JInyHOCTHBIE pe3yJIbTaThl OTPAKAIOT TOTOBHOCTh o0yJarouxcs
PYKOBOJICTBOBaTbCA ~ CUCTEMOW  TO3UTUBHBIX  LIEHHOCTHBIX  OpPUEHTALMU U
paclIpeHue OMbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoTHYECKOr0 BOCIMTAHUA:

[EHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HACJIEUI0, [OHMMaHUs 3HAYEHUS XUMUYECKOM HAayKu B IKHU3HHU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTU BIANIETh JIOCTOBEPHOW HH(pOpMaLUEH O
NEepPEeOBbIX JOCTHXKEHUSX M OTKPBITUSX MHPOBOM U OTEUECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLMAJIBHBIX HOpPMax M TMpPaBWIaX MEXKIMNYHOCTHBIX
OTHOLIEHUN B KOJUIEKTUBE, KOMMYHHMKATUBHON KOMIIETEHTHOCTH B OOILECTBEHHO
NOJIE3HOW, Y4eOHOUCCIIEN0BATENbCKOM, TBOPUECKON U APYrUX BUAAX JNEATEIbHOCTH,
FOTOBHOCTHM K pPa3HOOOpa3HOM COBMECTHOM JI€ITEIbHOCTH TMPH BBIMOJIHEHUU
y4eOHBbIX, TMO3HABATEIbHBIX 3a/1ay, BBIMIOJIHEHUH XUMHUYECKHX OSKCIEPUMEHTOB,
CO37aHUH YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHHUIO ¥ B3aUMOIIOMOIIN
B IIpoliecce 3TOM y4eOHOU AesTeIbHOCTH, TOTOBHOCTU OIIEHUBAThH CBOE MOBEJACHUE U
MOCTYNKHA CBOUX TOBAPUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHHUSI MOCIIE/ICTBUIN MTOCTYIIKOB;



3) HEHHOCTH HAYYHOTO MO3HAHUA:

MHUPOBO33PEHYECKHE MPEICTABICHUS O BEIIECTBE M XUMHUYECKON peakuuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTUA HAyKH U COCTABJISIOIIME
OCHOBY JUIsl TIOHUMAaHHSI CYIIHOCTHM HAay4YyHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUs IPUPOJBI, B3aWMOCBA3AX YEJIOBEKA C
MIPUPOTHOM CPENION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHBIE MOTHBBI, HANPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUN 10
XUMUH, HEOOXOJUMbIC sl OOBSCHEHUS HAOIIOJAaeMbIX MPOLECCOB U SIBJICHUH,
NO3HABaTeNbHOM, WH()OPMALMOHHOW W YHMTATEIbCKOM KYJIbTYPHl, B TOM 4YHUCIE
HABBIKOB  CaMOCTOSATENLHON paboThl C yYeOHBIMH TEKCTaMH, CIIPABOYHOM
JUTEPATypOr, JOCTYNHBIMH TEXHUYECKUMU CpPEACTBaMHU  HHGOPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHMI0 M TMO3HAHUIO, JH0O03HATENbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaM000pa30BaHUI0, IPOSKTHON W MCCIIEIOBATEILCKON IEATeTLHOCTH,
K OCO3HAHHOMY BBIOOpPY HAIPABJICHHOCTH U YPOBHS 00yUYEHUS B JabHEHIIEM;

4) popMUPOBAHUSA KYJIbTYPbI 3I0POBb:

OCO3HAaHHE LIEHHOCTHU JKU3HU, OTBETCTBEHHOT'O OTHOILLIEHUS K CBOEMY 30POBbIO,
YCTAaHOBKM Ha 370pOBbII 00pa3 >KW3HU, OCO3HAHWE MOCIEICTBUA M HENPUSITHE
BPEAHBIX  NpUBbIYEK  (YNOTpeOJIEHHs  alIKOroyil, HApKOTUKOB,  KypeHHs),
HEOOXOJUMOCTH  COOJIFOJICHUS TpaBHJI  O€30MACHOCTH MPHU  OOpAIICHUH  C
XUMUYECKMMHU BEIIECTBAMU B OBITY U pEabHON KU3HH;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUYECKOMY H3yUEHHUIO Mpodeccuil U TpyAa pa3iIuyHOro poja,
YBaKEHHE K TPYAYy U pe3yibTaTaM TPYAOBOU JNEATEIbHOCTH, B TOM YUCIIC€ HA OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUM M0 XUMHUHU, OCO3HAHHBINA BHIOOP WHIUBUYyTBHON
TPACKTOPUM TPOJOJKEHUSI 00pa3oBaHUs C Y4YETOM JIMYHOCTHBIX HMHTEPECOB M
CIOCOOHOCTH K XHMMHH, OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCHEUIHOM
npoecCHOHaTbHON MEeATeTPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTh
aJanTHPOBATHCA B MPOheCCUOHATBHON CpeEJIe;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTHYECKHU 1IeJIecO00pa3Hoe OTHOUIEHUE K MPUPOJIC KaK UCTOYHUKY KU3HU
Ha 3emie, OCHOBE €€ CyIIEeCTBOBAHMS, IOHMMAaHUE LEHHOCTU 3J0pOBOTO U
Oe3omacHOro o0paza JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyeckoMy U TICHXMYECKOMY 3[0pPOBBIO, OCO3HAHHE LIEHHOCTH COOJIIO/ICHUS
npaBuil 0€30MaCHOIO MOBEICHUS MPU paboTe ¢ BEIIECTBAMH, a TAKKE B CUTYyalUsX,
YTPOXKAIOIIMX 3I0POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJIydyaeMble NpPU HU3YYCHUU XUMHUH, IS
peLICHUsT 3a7a4, CBSI3aHHBIX C OKPYKAIOWIEW MPUPOAHOM CPEIIOW, IS MOBBIIICHUS
YPOBHSI ~ JKOJIOTMUECKOW  KYJbTYpbl, OCO3HAHHS  TJIOOAJIBHOTO  XapakTepa



AKOJIOTHYECKUX TPOOJIeM W TMyTed HX PEIICHUS IOCPEACTBOM METOJ0B XHMHH,
HKOJIOTMYECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBAThCS MM B II03HABATEILHOM,
KOMMYHUKATUBHOM U COIIUATIBHON MPAKTHUKE.

METANIPEIJMETHBIE PE3YJIBTATDI

B cocraBe MerampeaMETHBIX PE3yNbTATOB  BBIACISAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MUPOBO33PEHUST OOIICHAYYHBIE MOHATUSA (3aKOH, TEOPUSsl, MPUHIIHUII,
runore3a, (axkT, cuUcTeMa, MPOLECC, OKCIHEPUMEHT U JIPyroe.), KOTOphIe
UCIIOJIB3YIOTCS. B €CTECTBCHHO-HAYYHBIX YYEOHBIX MpPEAMETaxX M IIO3BOJIAIOT Ha
OCHOBE 3HAaHMM W3 ATUX MNpPeaMETOB (HOPMUPOBATH MPEACTABICHUE O LEIOCTHOM
HAyYHOW KapTUHE MHUpPA, ¥ yHUBEPCAIbHBIC y4cOHBIC NEWCTBHs (TI03HABATEILHBIC,
KOMMYHUKATUBHBIC, PETYJIATUBHBIE), KOTOpbIE OOECIeYuBalOT (HOPMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOM
NESATEeIbHOCTH.

Ilo3naBaTenbHbIe YHUBEPCAIbHbIE YUeOHbIe 1eilicTBUSA

Ba3oBble Jijornyeckue geiicTBHA:

YMEHUSl HCIONb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHWM: PACKpBIBATH CMBICH XHMHYECKHX MOHSATUN (BBIAEHATH WX XapaKTepHBIC
NPU3HAKKM, YCTAHABJIMBATh B3aWMOCBS3b C JAPYTHMH TOHSATHUSMHU), HCIIOIH30BaTh
MOHATHUS i1 OOBSICHEHHsI OTACIBbHBIX (PAKTOB W SIBJICHUH, BHIOMpATh OCHOBAHUS U
KPUTEPUH A KiIacCU(PUKAIMN XHUMHUYECKUX BEHIECTB U XWMHUYECKHX PEaKIIHi,
yCTaHaBJIMBATh MPUYUHHO-CIEJICTBEHHBIE CBSI3U MEXIYy OObEKTaMU H3yYCHHUS,
CTPOUTH JIOTHYECKHE PACCYXACHHS (MHIYKTHBHBIC, NETyKTUBHBIC, MO aHAJIOTHH),
JIeNaTh BHIBOJIBI M 3aKITIOUEHUS;

yMEHUE TIPUMEHSATH B TIPOIeCCEe TMO3HAHWS TOHATUS (NPEAMETHBIE U
METaInpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJICIH, MCIOJb3yEeMble B XHMHH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XMMUU MOJIEIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ JJIEMEHTa), XUMH4YecKas (opMynaa U ypaBHEHUE
XUMUYECKON peakluu — TP PEIICHUH Y4eOHO-ITO3HABATEIBHBIX 3a/1ad, ¢ YYETOM
TUX MOJICIBHBIX TPEJCTABICHUN BBISBIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC
NPU3HAKK H3y4YaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U XMMHUYECKUX pEaKIIuil,
BBISIBIISITh ~ OOLIME  3aKOHOMEPHOCTH,  NPUYMHHO-CIEJICTBEHHbIE  CBS3M U
POTUBOPEYHSI B M3yIAEMBIX TIPOIIECCaX U SIBJICHUSX.

Ba3oBble uccienoBaTelbcKne 1eiiCTBUS:

YMEHHUE HCIIOJIb30BaTh IIOCTABJIECHHBIE BOMPOCHI B KAdyeCTBE HWHCTPYMEHTA
MO3HAHUs, a TAKXKEe B KAUeCTBE OCHOBBI /I (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE
IPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA,

NPUOOPETeHNE ONBITa MO IUIAHUPOBAHUWIO, OPTaHHW3AlMA U TMPOBEIACHUIO
YUCHUYECKHX HKCIEPUMEHTOB, YMEHUE HaOMoJaTh 3a XOJOM  IIpoIlecca,
CaMOCTOATENFHO TPOTHO3UPOBATh €ro pe3ysbTar, (popMyIupoBaTh OOOOIICHUS U



BBIBOJIBI TI0 pe3yJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIIEIOBAHUS, COCTABIATh OTUET O
poJIeIaHHON padoTe.

PabGora ¢ undpopmanmeii:

yMEHUE BBIOWPATh, aHAJIU3UPOBATH W HWHTEPHPETUPOBATHL HWHOOPMAIUIO
Pa3TUYHBIX BUAOB M (DOpPM MpEeACTaBICHUS, MOJIYYaeMYyH W3 Pa3HBIX MCTOYHUKOB
(Hay4YHO-TIOMYJIIpHAs JIUTepaTypa XUMHUYECKOTO COJIEPKaHMsI, CIIPABOYHBIE TTOCOOUS,
pecypcbl UHTEepHETa), KpUTHUYECKH OLEHHWBATH IMPOTUBOPEUYHMBYIO U HEIOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHHE MPUMEHSATh PA3NIUYHBIE METOABI M 3alpoChl IMPH TMOUCKE U OTOOpE
uHGOpPMAITMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOJMMBIX JUIsl BBITIOJHCHUS
y4eOHBIX M TO3HABATENBHBIX 3aJlay ONPEJeIEHHOr0 THIA, MPUOOPETEeHHE ONbITA B
0o0JaCTH  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIaJICHUE KYJIbTYPOW aKTHBHOTO HCIOJb30BAHUS PA3IUYHBIX TMOUCKOBBIX CHUCTEM,
CaMOCTOATEIILHO BBHIOMPATh ONTUMANBHYIO (hopMy TpeacTaBieHus WHpOpMAIUU H
WUTIOCTPUPOBATh peIllaeMble 3a/laud  HECIOXKHBIMA CXEMaMH, JuarpaMMami,
apyrumu popmamu rpaduKu U UX KOMOUHALIMSIMU;

YMEHUE HCMOJb30BAaTh W  aHAIU3UPOBATh B Ipolecce yuyeOHOH u
UCCIIEZIOBATENLCKON JIEATETbHOCTH WH(GOPMALMI0O O BIUSHUH MPOMBIIUICHHOCTH,
CEJIbCKOTO X035I1ICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOLIEH TPUPOJHON CPEBI.

KoMMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

YMEHUS 3a]1aBaTh BOIPOCHI (B XOJ€ auajiora u (Wiau) TUCKYCCUM) TIO CYIIECTBY
obcyknaemMoii  Tembl, (OPMYJIHPOBATH CBOM  NPEHJIOKEHUS  OTHOCUTEIHHO
BBITIOJTHEHUS TIPEJIOKEHHON 3a1a49H;

YMEHUS  TMPEACTaBIATh  TOJYYEHHBIE  PE3ylbTaThl  MO3HABATEIHHOU
JESITETHHOCTA B YCTHBIX U MUCHbMEHHBIX TEKCTaX; JEIaTh MPE3CHTALIUIO PE3YIHTATOB
BBITIOJIHEHUS XUMHUYECKOTO JKCIIEpUMEHTa (J1abopaTOpHOro OMbITA, Ja0OpaTOpHOM
paboTHI MO UCCIEOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOEKTA);

yMEHHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
M03HABATEILHON M MCCIIEIOBATEIBCKON JEATEILHOCTH MPU PEHICHUH BO3HUKAIOIIUX
npo0ieM Ha OCHOBe Yyu€ra OOIIMX MHTEPECOB U COIJIACOBAHUSA  IMO3UIIMMA
(o6cyxeHus, 0OMeH MHEHUSIMU, «MO3TOBBIE€ IITYPMbI», KOOPAUHAIIMS COBMECTHBIX
NEeHUCTBUH, OMNpeesieHHe KPUTEPUEB MO OLICHKE KAayeCTBA BBIMOJHEHHOW pabOThI U
JpyTHE).

PerynsiTuBHbBIE YHMBepCcaJbHbIE YYeOHbIE NeCTBHUA:

YMEHUE CaMOCTOSITEIbHO OIpPEACNATh IEJU JESITeNIbHOCTH, IIJIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJHMPOBATh U MPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JesITeNIbHOCTh, BBIOMpaTh HanOosiee 3(PPeKTUBHBIE CIOCOOBI pelieHus y4eOHBbIX H
NO3HABaTeNbHBIX 3a/lad, CaMOCTOATEIbHO COCTAaBIATH WU KOPPEKTUPOBATH
IPEIJIOKEHHBIM  AJITOPUTM  JIEWUCTBUM NIPU  BBINIOJHEHUM 33aJaHUA C  YYETOM



MOJTyYeHHsS] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTaX — BEIISCTBAX M PEaKIUsX,
OLICHMBATh COOTBETCTBUE TIOJIYYEHHOTO pPE3yJbTaTa 3asBJICHHOW LIEIU, YMEHHUE
VCIIOJIb30BATh U AHAJIM3UPOBATH KOHTEKCTHI, IPEIJIAracMbI€ B YCIIOBUU 3a1aHUM.
IMPEAMETHBIE PE3YJ/IBTATbBI
B cocraBe mpeaMETHBIX PE3yJNbTaTOB IO OCBOCHHUIO  O0S3aTEIIBHOTO
colepKaHusl, YCTAaHOBICHHOTO [aHHOW (enepalibHOW pabouell Mmporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYArONIMMHUCS Hay4YHbIC 3HAHUS, YMEHUS M CIIOCOOBI
nercTBUl, cienu@uyeckue A MpeIMETHON 00JacT « XUMHUS», BUBI NCSITEILHOCTH
M0 TMOJYYECHHI0 HOBOTO 3HAHUA, €ro HHTEpHpeTaluy, MpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSIX.

K xonmy oOyuenus B 8 Kij1acce mpeaMeTHBIC pe3ybTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

e PpacKpbIBaTh CMBICII OCHOBHBIX XHWMHWYECKUX TOHSATHI: aTOM, MOJEKYIa,
XMMHUYECKUN DJJIEMEHT, MPOCTOE BEMIECTBO, CJOXKHOE BEIIECTBO, CMECh
(omHOpOJHAs M HEOJHOPOJIHAs), BAJEHTHOCTh, OTHOCHUTEJIbHAS aTOMHas U
MOJIEKYJIApHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi J0JII XUMHYECKOTO 3JIEMEHTa B COEJWHEHHH, MOJIAPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJIb, JJEKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHCIICHHS, XUMHYECKas peakIus, KIacCH(PUKAIUI pPEaKIHid: peaKIuu
COCAMHEHHUSI, PEaKIIUU Pa3JIOKEHUs, PEaKIIUU 3aMeIeHUs, peakiuu oOMeHa,
PK30- W DJHAOTEPMHYECKUE pPEaKIMHU, TEIUIOBOW A(h(eKT peakiuuu, sapo
aToma, JJICKTPOHHBIM CJIOM aToma, aToOMHas OpOWTalb, pPaJAUyC aroma,
XAMUYECKasi CBA3b, MOJISIPHAST U HEMOJISIPHAsT KOBAJCHTHAS CBSA3b, MOHHAS
CBsI3b, MOH, KATMOH, aHHOH, PaCTBOP, MacCoBas J0JIsI BeliecTBa (MPOIeHTHAsS
KOHIIEHTpAIIHs1) B paCTBOPE;

e WUIKOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKHMX TOHATHA U
MPUMEHSATH 3TU MTOHATHUS IPU OMMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIsi COCTaBJICHUS! (DOPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKLNN;

e OIpeNesiTh BaJlGHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHCHHSX,
CTEIEeHb OKUCJICHHUS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSAX, TPUHAIJICKHOCTh
BEILIECTB K OMNpENeNEHHOMY KJacCy COEAMHEHUW 1o ¢opMmysiaM, BHUJ
XHMHYECKOM CBs3M (KOBaJIEHTHAas M HOHHAs) B  HEOPTaHUYECKHX
COCJIMHCHMSX;

e packpeiBaTh cmbich Ilepuogmueckoro 3akonHa JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE TMEPUOAUYECKON 3aBUCHMOCTH CBOMCTB
XMMHUYECKUX 3JJIEMEHTOB OT WX NOJOXKeHud B llepuomnueckon cucreme,
3aKOHOB COXPAaHCHMS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHMSI, 3aKOHa ABOrajpo;



e ONUCHIBATH W XapakTepuszoBaTh TabnuuHyro ¢dopmy Ilepuoamdeckoit
CUCTEMBbI XMMUYECKUX AJIEMEHTOB: pa3nyaTh MOHATUS «TJIaBHAS MOArpyIna
(A-rpynma)» u «mnobounas noxarpynmna (b-rpymnma)»y, Manbie W OOJbIIHE
NEPUOJIbl, COOTHOCUTh OOO3HAYEHHUs, KOTOpble HMEIOTCA B Tabiuue
«llepnonnueckas cucrema xumuueckux aneMeHToB J[. M. MeHnneneeBa» c
YUCJIOBBIMU XapAKTEPUCTUKAMU CTPOEHHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB
(coctaB u 3apsn sApa, oOlee YHMCIOo JIEKTPOHOB M pachpeiesieHue uX Io
AIIEKTPOHHBIM CIIOSIM);

e KJacCU(PUIMPOBATh XUMHYECKHUE DJIEMEHThI, HEOPraHUYECKHUE BEUIECTBA,
XUMUYECKUE peakiuu (MO0 YUCIYy M COCTaBy YUYacTBYIOUIMX B PEaKIUU
BEIIECTB, M0 TeIUIOBOMY (D deKTy);

e XapakTepu3oBaTh (OMHCHIBATH) OOIIME XUMUYECKHE CBOMCTBAa BEILECTB
pPa3JIMYHBIX KJIACCOB, MOATBEPXKIAs OMUCAHHUE MPUMEPAMHU MOJICKYISPHBIX
YPaBHEHHMU COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TPOTEKAHHS XUMHUYECKUX MPEeBpallleHU B
Pa3IUYHBIX YCIOBUSX;

e BBIUUCIATH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYHO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOrO »JJeMEHTa M0 QopMmysie COECTUHEHUS,
MacCOBYIO JIOJIF0 BEIIECTBA B pacTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO
XUMHUYECKOH peaKInu;

e TMPUMEHSATH OCHOBHBIE OINEPALMM MBICIUTEIBHON NEITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHne, CHUCTEMaTHU3aInio, KIacCU(UKAIUIO,
BBISIBJICHUE TPUYMHHO-CJICJACTBEHHBIX CBSI3¢ — [ HU3YyYEHUS CBOWMCTB
BEILIECTB U XUMUYECKUX PEAKIU, ECTECTBEHHO-HAYYHbIE METO/IbI TTO3HAHMS
— Ha0moAeHue, U3MepeHue, MOACIUPOBAHUE, DKCIEPUMEHT (peasibHbIA U
MBICJICHHBIN);

e CIIEJIOBATHh IpaBUJIaM MOJIb30BAHUSI XMMUYECKOW MOCYI0M U JIaDOpaTOPHBIM
obopynoBaHMEM, a Takke IMpaBuWilaM oOpaimieHus C BeHlecTBaMU B
COOTBETCTBMM € MHCTPYKUMUSAMH TIO  BBIINOJHEHUIO  J1ab0paTOpHBIX
XUMHUYECKUX OIBITOB MO MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEUIECTB
(BoopoJa M KHUCIOpOAa), MPUTrOTOBICHHUIO PACTBOPOB C OMpPEAEIEHHON
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH WU IPOBOJUTH
XUMHUYECKUE DSKCIEPUMEHTHI MO PACIIO3HABAHHMIO PACTBOPOB WIEIOUEH U
KHUCIIOT C TMOMOIIbIO MHIUKATOPOB (JaKkMyc, (eHON(PTaNICUH, METUIIOPAHK U
JPyTHE).

K xonity obyuenus B 9 kjiacce mpeIMeTHBIE pe3yabTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYJAFOIIINXCS YMEHUM:



pPacKpbIBaTh CMbICTI OCHOBHBIX XUMHUUYECKUX MOHATHI: XUMUYECKUHN 3JIEMEHT,
aToM, MOJIEKyJa, HMOH, KaTHOH, AaHUOH, IPOCTOE BEIIECTBO, CJIOKHOE
BEIIIECTBO, BAJEHTHOCTh, AJIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHUCICHHS,
XUMUYECKasl peaKIysi, XUMUYECKasl CBsI3b, TEIIOBOUM 3 (PEKT peakiuu, MoJb,
MOJISIPHBIN 00BbEM, pacTBop, ANEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
AIIEKTPOIUTUYECKAs AUCCOLUAIINS, PEAKIIM HOHHOTO OOMEHa, KaTaau3aTop,
XUMHUYECKOE€ paBHOBECHE, OOpaTuMble H  HeoOpaTUMbIE  pEaKIuu,
OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH, OKUCIIUTEIb, BOCCTAHOBUTED,
OKHCJICHHE W BOCCTAHOBJIEHHE, aJUIOTPONUsA, aM(POTEPHOCTh, XUMHUYECKAS
CBsI3b (KOBaJICHTHAsl, MOHHAsI, METAJUIMYECKasi), KPUCTAIIIMYECKAsl PEIIETKa,
KOppO3Usl METAJJIOB, CIUIaBbl, CKOPOCTh XMMHUUYECKON pEaKLHNH, MPEIeIbHO
nonyctumas koHnentpanus [1JIK BemecTna;

WUTIOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX ~XUMUYECKUX TOHSITUH U
MPUMEHSITh 3TH OHSATHUS MPU OMKUCAHUY BELIECTB U UX MPEBPAILLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJII COCTaBJiICHUS (hOPMYJT BEIIECTB
Y YPaBHEHUM XUMHUUYECKUX PEAKIIU;

ONPENETATh BAJCHTHOCTh M CTENEHb OKUCICHHUS XMMUYECKHUX DJIEMEHTOB B
COCAMHEHUSIX  Pa3IMYHOIO  COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
onpeAenéHHOMY KJIacCy COeIWHEHUH Mo (GopMysiaM, BII XUMUYECKOUN CBS3H
(KOBaJIEHTHAsl, NOHHAs, METAJUINYECKAasi) B HEOPraHUYECKUX COETUHEHHUSX,
3apsii MOHA TI0 XMMUYECKOU hopmylie, XapaKTep Cpelibl B BOAHBIX pacTBOpax
HEOPTraHWYECKUX COCTMHEHUM, TUIl KPUCTAJUTMYECKON PEIETKH KOHKPETHOTO
BEILIECTBA;

packpeiBaTh cMbIci llepuomnueckoro 3akona JI. U. MeHneneeBa wu
JEMOHCTPUPOBAaTh €ro IOHMMAaHHWE: OIHKCHIBATH U  XapaKTEPU30BaTh
TabauyHyro (opmy Ilepronuueckoil cUCTEMBbl XUMHYECKHX DSJIEMEHTOB:
paznuyaTh TMOHATUA «rjaBHasg mnoarpynmna (A-rpynma)» U «moOoudHas
noarpynmna (b-rpynna)», wmaible u OonbIIME NEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B TIEPUOJUYECKON TabIuUIle, C YUCIOBBIMU
XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XHMHMUYECKHX DJIEMEHTOB (COCTaB M
3apsa sApa, oOIIee YWCIOo JJIEKTPOHOB M pacHpeiesieHue UX 10
AJIEKTPOHHBIM CIIOSIM), OOBSCHSITH OOIIME 3aKOHOMEPHOCTH B HU3MEHEHUU
CBOMCTB SJIEMEHTOB M HX COCJIMHEHUN B TpeAesiax MalbIX IMEepUOJOB M
TNIABHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJ1acCU(UIIUPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPraHWYECKHE BEIECTRA,
XUMUYECKUE peakiuu (M0 4YUCIYy M COCTaBy YUYacTBYIOUIMX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PQEeKTy, M0 H3MEHEHHUIO CTETCHEH OKUCICHUS
XUMUYECKUX DJIEMEHTOB);



XapaKkTepu3oBaTh (OMHUCHIBATh) OONIME W CHCHU(PUICCKUE XUMUYECKUE
CBOMCTBA TPOCTBIX U CIOXHBIX BEHIECTB, MOJATBEPKAas ONUCAHUE
OpUMEPAMH  MOJIEKYJIAPHBIX M HWOHHBIX YPAaBHEHHUH COOTBETCTBYIOIIMX
XAMUYECKUX PEAKLINM;

COCTaBJISITh YPaBHEHUS YJIEKTPOIUTUUECKON TUCCOIUAIIAN KUCIIOT, MeI0uen
U COJICH, TOJHBIE M COKpAIIEHHBIC YPaBHEHUS PEaKIHii MOHHOTO OOMEHa,
yYpaBHEHUSl peakluid, MOATBEPXKIAIOIINX CYIIECTBOBAaHUE T'€HETHUYECKOU
CBSI3U MEXKTY BEIIECTBAMH PA3TUIHBIX KJIACCOB,;

pacKpeiBaTh  CYINIHOCTh  OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
MIOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA,
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUA,
BO3MOXXHOCTH IPOTEKAHUs XHUMHUYECKUX TMPEBpaAlIeHU B pa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIHLHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIECTB,
MAacCOBYIO JIOJIF0 XHMHYECKOTO JJIEMEHTa 10 (QOpMyJie COEIUHEHUS,
MacCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOHN peaKInu;

coOJTr01aTh TIpaBUIIA TMOJIB30BAHUS XMMHUYECKOHN MOCYA0H U J1aOOpaTOPHBIM
obopymoBaHueM, a TakKe TMpaBuja OOpamleHus C BEHIeCTBAMU B
COOTBETCTBUM C HHCTPYKIUSAMH TIO  BBIMOJHEHUIO J1a0OPaTOPHBIX
XUMHUYECKUX OIBITOB MO MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEUIECTB
(aMMMaka M yriaeKkucioro rasa);

MPOBOJIUTH PEAKIINU, TIOATBEPKIAIONTNE KAaYECTBEHHBIN COCTaB Pa3IMYHBIX
BEIIIECTB. PACMO3HABATh OMNBITHBIM NYTEM XJIOPUI-, OpPOMHI-, HOIUA-,
kapOonar-, Qocdar-, cunukar-, cynabdar-, TUAPOKCHUI-UOHBI, KATHOHBI
AMMOHHMS M HMOHBI HM3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B BOIHBIX
pacTBOpax HEOPTraHUYCCKUX BEICCTR;

MPUMEHSTh OCHOBHBIC OTIEPAIMH MBICIUTEIBHON JCATEIHHOCTH — aHAIN3 U
CHUHTE3, CpaBHCHHE, 0000IICHNE, CUCTEMATH3AINIO, BBISBICHUE MPUYNHHO-
CJIEICTBEHHBIX CBSI3€M — JUIsI M3yYEHUS CBOWCTB BEIIECTB M XWMHUYECKHUX
peaklMii, eCTeCTBEHHO-HAyYHbIE METOJIbl T[O3HaHUS — HaOJIOACHHUE,
U3MEpEHNe, MOICIMPOBAHUE, SKCIEPUMEHT (peanbHbIA U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koaun4yecTBo 4acoB
Ne HaunmenoBanue pa3ienos u JIeKTPOHHBIe (LM (POBHIE)
KoHnTpoibHbIe IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Pasznea 1. IlepBoHayaibHble XUMHYECKHE IOHATHUSA
Xumus — BakHas 00J1aCTh
L1 €CTECTBO3HAHUS U 5 ) bu6mmorexa [IOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BeriectBa 1 xumMuueckue 15 | Bbu6nuoreka [JOK
' peakuun https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3nen 2. BaxkHejilne npeacTaBuTe 1 HEOPraHUYECKHUX BellleCTB

)1 Bosayx. Kucnopon. Ilonsarue 6 bubnuoreka [IOK
00 oxcHuaax https://m.edsoo.ru/7f41837¢
)9 Bonopoa. Ilonsitue o kucinorax 2 1 bu6mmorexa [IOK
U COMSIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsatue 06 5 1 1 bubnuoreka [IOK
OCHOBAaHHUSX https://m.edsoo.ru/7f41837¢
)4 OCHOBHBIE KJIaCChI 1 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Wroro no pazneny 30

Pasnen 3. Ilepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumnueckux 3j1emMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
Xumuueckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH


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

[Iepronnueckuii 3aKOH U
Ilepronnueckas cucrema

3.1
XUMHUYECKHUX 3jieMeHTOoB [[. 1.
MenneneeBa. CtpoeHue atoma
XHUMHUYECKas CBSI3b.

3.2 OKHUCIUTENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKITUN

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

15

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmorekxa [IOK
https://m.edsoo.ru/71f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢



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

9 KUIIACC

Ne i/

Pazpea 1.

1.1

1.2

1.3

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

BemecTBo M XMMHYECKHE PeaKIIUH
[ToBTOpeHue u yrayOneHne 3HaHUN
OCHOBHBIX Pa3/eyioB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peakuui

DNEKTPOIUTHYECKAS TUCCOLIUALIHUS.
XUMHYECKUE PEAKIIMU B pacTBOPAX

Htoro no pazneny

Pazgea 2.

2.1

2.2

23

24

HemeTanabl 1 UX coeTMHEHUS

OO011ast XapakTepUCTHKA XUMHUECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OO61mas xapakTepuUCTHKa XUMUYECKUX
aneMeHToB VIA-rpynmsl. Cepa u eé€
COEIMHEHUS

OO0m1as XxapakKTepUCTUKa XUMHUUECKUX

aneMeHTOB VA-rpymisl. A30T, pochop u ux

COCIMHEHUS

OO011as XapakTepUCTHKA XUMHYECKUX
aneMeHToB IVA-rpynmnsl. Yriepon u
KPEMHHI U UX COCTMHECHMS

Htoro no pazneny

KoanuecTBo 4yacoB

Beero KonTpoJabusbie

padoThI

5 1
4

8 1
17
4
6
7

8 1
25

IIpakTHYecKue
padoThI

DJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
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
https://m.edsoo.ru/7f41a636

Pa3pen 3. MeTa/sibl M UX COeTMHEHU ST

3.1 OO6111e cBOMCTBA METAIIJIOB

32 Baxkueiinme MeTamibl 1 UX COSTUHEHUS

Htoro no pazneny

Pa3nen 4. Xumus u okpy:xaomas cpeaa

4.1 BemectBa u MaTepuaisl B )KU3HU 4€JIOBEKA
Htoro no pazneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

16

20

68

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [{OK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
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

IHOYPOYHOE IINTAHUPOBAHHUE
8 KIIACC

Tema ypoka

[IpenmeT xumuu. Poiap XuMuu B 5KU3HU
yeJioBeKa. Teja U BelecTna

IlonsTue o METOJaX IMO3HAHUA B XUMHH

[IpakTuueckas padora Ne 1 «IIpaBuna
paboThl B 1abopaTopuu U MPUEMBI
oOpareHust ¢ 1abopaTOpHBIM
00opy10BaHUEM

Yucreie BemecTBa 1 cMecu. CriocoOsr
pas3aeneHus cMecen

[IpakTuyeckas paGora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYNCTKU ITOBAPEHHOM COJIN)»

ATOMEI 1 MOJICKYJIbI

XuMHU4decKre 31eMEHTEI. 3HaKH
(CI/IMBOJ'ILI) XHUMHNYCCKHUX 3JICMCHTOB

HpOCTLIe H CJIOXKHBIC BCIICCTBA

ATOMHO-MOJIEKYJISIPHOE yUEHHE

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoTbI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

bu6moreka [JOK
https://m.edsoo.ru/ff0d210c

bubnunoreka [IOK
https://m.edsoo.ru/ff0d227¢

bubnunoreka [IOK
https://m.edsoo.ru/ff0d23dc

bubnunoreka [IOK
https://m.edsoo.ru/ff0d26¢ca

but6moreka [IOK
https://m.edsoo.ru/ff0d28c8

but6moreka [IOK
https://m.edsoo.ru/ff0d2a6¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8

bu6moreka [JOK
https://m.edsoo.ru/ff0d2a6¢c

but6mmoreka [IOK
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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH MMOCTOSHCTBA COCTaBa BEIECTB.
Xumnueckas popmyna. BaieHTHOCTD
aTOMOB XMMHYECKHX 3JIEMEHTOB

OTHOCHUTEeNILHAsA aTOMHAas Macca.
OTHOCHUTENILHAS MOJICKYJISIpHAd Macca

MaccoBas 101 XUMHYECKOTO
3JIEMEHTA B COEIMHEHNH

KomnuectBo Bemectsa. Moiib.
MonsipHast macca

duznyeckrue 1 XUMUUECKHE SIBICHUS.
XumMuueckas peaknud

[Ipu3Haky u ycioBHs IPOTEKAHUS
XUMHYECKUX PEaKIui

3aK0OH COXpaHEHUs1 MacChl BEIIECTB.
XHWMHUYECKUE YPABHEHUS

BrrunciieHusa Koau4ecTBa, MacChl
BEIIIECTBA [0 YPAaBHEHUSIM XUMUYECKUX
peaxkuui

Knaccudukanmsi XuMHUUeCKIX peaKIuii
(coenuHeHws, pa3IoKEeHUS,
3aMeIIeHus, OOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHIEKIoneaucT. O000IIeHHE U
cHCTeMaTH3aIis 3HaHUH
Konrponsnas padora Nel o treme
«BemiecTBa U XUMUYECKUE PEAKITHI

Bo3nyx — cMech razos. CocraB
Bo3ayxa. Kucnopox — snemeHt u

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bubnunoreka [IOK
https://m.edsoo.ru/ff0d350c

bubmorexa [JOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bubnunoreka [IOK
https://m.edsoo.ru/ff0d3al6

bubmorexa [JOK
https://m.edsoo.ru/ff0d3b8&8

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bub6moreka [JOK
https://m.edsoo.ru/ff0d3{34

bubnunoreka [IOK
https://m.edsoo.ru/ff0d40c4

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4290

bub6moreka [JOK
https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

pocroe BeuecTBo. O30H

duznyeckre 1 XUMHUUECKHE CBOIMICTBA
KHCIIOpo/ia (peaKIuKi OKUCIICHHSI,
ropenue). [lonsatue 06 oxkcumax

CriocoOblI 1osTy4eHHs KUCI0po/ia B
71a60paTOPUU U TPOMBIIIIICHHOCTH.
[Ipumenenue kuciopoaa

TemoBoit 3¢ ekt XuMuIeckoit
peaKIyu, TIOHSATHE O
TEPMOXUMHUYECKOM yPaBHEHHH, 3K30-
SHIOTEPMHUECKUX PEAKIIHIX

TornuBo (HedTh, yroas U METaH).
3arpsi3HEHUE BO3/IyXa, CIOCOOBI €T0
MPEIOTBPAILICHUS

[IpakTuueckas pa6ora Ne 3 mo Teme
«ITonyuyenue u cobupanue KHCIOPOaa,
HU3y4YECHUE Er0 CBOMCTB)

Bonopoa — snemMeHT u npocroe
BeniecTBo. Haxoxaenue B nmpupoje
du3nyeckre 1 XUMHUUECKHE CBOICTBA
Bostopoaa. [Ilpumenenne Bogopoaa

TloHnaTHne 0 KUCIIOTaX U COIIX

CriocoOblI mosryueHust BOA0poia B
nabopaTopuu
[IpakTrueckas padota Ne 4 o Teme

«Ilomyuenue u cobrpaHue BO10poO/a,
U3yYEHHUE €ro CBOUCTB

bu6moreka [JOK
https://m.edsoo.ru/ff0d4614

bubnunoreka [IOK
https://m.edsoo.ru/ff0d497a

bubnunoreka [IOK
https://m.edsoo.ru/ff0d4790

bubnuorexa [JOK
https://m.edsoo.ru/ff0d4c4a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bub6moreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4142



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
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

40

41

42

ModsipHblii 00bEM Ta30B. 3aKOH
ABorazipo

Brruncnenus o6bpéma, KonuyecTna
BEIIIECTBA ra3a 10 ero U3BeCTHOMY
KOJINYECTBY BELECTBA WIIN 00BEMY

Brruncnenns 006EMOB ra3oB mo
YPaBHEHHUIO PEaKIIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHUHN I'a30B

dusznueckre 1 XUMUYECKHE CBOMCTBA
BOJBI

CocraB ocHoBauuii. [Toustre 00
WHJIMKAaTOpax

Bopna xak pactBoputens. HacbllieHHbIE
Y HEHACHIIIICHHBIC PacTBOPHI. MaccoBas
JIOJIsl BEIIECTBA B PACTBOPE

[IpakTuueckas pabora Ne 5 o reme
«ITpuroroBiieHue pacTBOPOB C
onpeAesEHHON MacCOBOM J10JeH
pacTBOPEHHOTO BEIIECTBAY
KonTponbHas padora Ne2 o teme
«Kucnopoa. Bogopon. Boga»
Oxcuppl: cocTaB, KaccupuKaius,

HOMEHKJIaTypa

[Tony4yeHnue u XuMHUYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

OcHoBaHuUs: cOCTaB, KJIacCU(pUKAIIHS,
HOMCHKJIATypa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d542¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bu6moreka [JOK
https://m.edsoo.ru/ff0d5708

bubnunoreka [IOK
https://m.edsoo.ru/ff0d587a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bub6moreka [JOK
https://m.edsoo.ru/ff0d5b40

bubnunoreka [IOK
https://m.edsoo.ru/ff0d5eba

bubmorexa [JOK
https://m.edsoo.ru/ff0d6342

but6moreka [IOK
https://m.edsoo.ru/ff0d664e

bu6moreka [JOK
https://m.edsoo.ru/ff0d664e

bubnunoreka [IOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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45

46

47

48

49

50

51

52

53

[TonyuyeHne U XMMHUYECKUE CBOMCTBA
OCHOBaHUI

Kucnotsr: cocras, kmaccudukarus,
HOMEHKJIaTypa

[Tony4yenue u XuMHUYECKHE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIIATypa,
CHOCOOBI OTYYCHUS, XUMUYECKUE
CBOMCTBa

IIpaktruyeckas pabota Ne 6. Pemenue
HKCHEPUMEHTAIbHBIX 33134 110 TeEMe
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX
COCIMHEHUN»

I'emetnueckas cBsI3b MCXKIY KilaccaMu
HCOPTraHNYCCKUX COCJIMHEHHU

O0001IeHre U CUCTEMAaTU3ALINS 3HAHUI

KonTponbnas pabora Ne3 no teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COETMHEHUI"

[TepBbie OMBITKH KIacCUPUKAITTT
XUMUYECKUX dieMeHTOB. [loHsaTHE O
IPYIIAax CXOAHBIX AIEMEHTOB
[Tepronnueckuii 3aKOH U
[Tepuoanueckasi cucteMa XMUMHUYECKUX
anemenToB 1. . MenaeneeBa

IIepuonsl, rpyniel, NOATPYIIIILI

bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca

bu6moreka [JOK
https://m.edsoo.ru/ff0dfee2

bubnunoreka [IOK
https://m.edsoo.ru/ff0dfee2

bubmuorexa [JOK
https://m.edso00.ru/00ad9474

but6mmoreka [IOK
https://m.edso0.ru/00ad9b7c

bu6moreka [JOK
https://m.edsoo.ru/00ad9a50

bub6moreka [JOK
https://m.edsoo.ru/00ad9cb2

bu6moreka [JOK
https://m.edsoo.ru/00ad9ela

bubnunoreka [IOK
https://m.edsoo.ru/00ad9ffa

bubmorexa [JOK
https://m.edsoo.ru/00ada52¢c

bubmuorexa [JOK
https://m.edsoo.ru/00ada52c



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
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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60

61

62

63

64

Crpoenue atomoB. COCTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 3JIeKTPOHHBIX 000JI0UEK
aTOMOB 3J1IeMeHTOB [lepuoanueckoit
cuctemsl /. 1. MeHaeneeBa

XapakTepucTuKa XUMHIECKOTO
3JIEMEHTA IO €ro MOJI0KEHUIO B
[Tepuonuueckoint cucreme /1. U.
Menpneneera

3navenue [leproaudyeckoro 3akoHa s
pa3BuTHUA HAayKu U npaktuku. /. 1.
MenpeneeB — y4€HbIN, NT€Iaror U
rpa)<IaHuH

PesepBHeIit ypok. O000IICHHE 1
CUCTEMAaTH3AIHs 3HAHHIH /
Bcepoccuiickas mpoBepodHas pabota
KonTponbHas padora Ne4 o Teme
«Ctpoenne atoMa. XMMHUYECKas CBSA3bY
/ Beepoccwuiickasi mpoBepovHas padboTa
DNEKTPOOTPUIIATEILHOCTh AaTOMOB
XUMHUYECKHX 3JIEMEHTOB

HMNonnas xumuueckas CBs3b

KoBanenTHas MoJisipHasd XUMHUYCCKasd
CBA3b

KoBanenTHas HCIMOJIsIpHad XUMHUYCCKast
CBA3b

CreneHb OKHCICHUS

bubmuorexa [JOK
https://m.edsoo.ru/00ada342

but6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bu6moreka [JOK
https://m.edsoo.ru/00ada824

bubnunoreka [IOK
https://m.edsoo.ru/00ada96¢e

bubnmnoreka [IOK
https://m.edsoo.ru/00adb33c¢

bubmuorexa [JOK
https://m.edso00.ru/00adb486

but6moreka [IOK
https://m.edsoo.ru/00adaab8

bu6moreka [JOK
https://m.edsoo.ru/00adac34

bub6moreka [JOK
https://m.edsoo.ru/00adaab8

bubnunoreka [IOK
https://m.edsoo.ru/00adaab8

bubmuorexa [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

https://m.edsoo.ru/00adae28

65 OKHUCIUTENTbHO-BOCCTAaHOBUTEIIHHBIC | bubnuorexa [JOK
peakunu https://m.edsoo.ru/00adb076
bubnuoreka IHOK
66 OKUCIUTEIN U BOCCTAHOBUTEIU 1 nbnuotexa 11

https://m.edso00.ru/00adb076

P i . 0000
€3CPBHBIM YPOK OOIICHUC 1 bu6mmoreka [IOK

67 CHUCTEMAaTH3alMs 3HAaHUH 110 TEME 1
H https://m.edso00.ru/00ad9cb2

«Ctpoenne atoMa. XUMHUYECKas CBSA3b
PesepBHelit ypok. O600m1eHue u bu6mmoreka [JOK
CUCTeMaTHu3anusg 3HaHUU https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

68

68 5 4


https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne
n/n

KoanuyecTBO 4acoB

Tema ypoka KonTpoJbHbie
Bcero
padoThI

Ilepnonnueckuil 3aK0OH.
[lepuoanueckas cuctema
XUMUYECKHX 3J1eMeHToB []. 1.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOWMCTB XMMHYECKHUX 3JIEMEHTOB 1
TIEPBBIX TPEX MTEPHUOIOB

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

By XuMH4YeCKOU CBSI3U U TUIIEI
KPUCTAITMYECKHUX PEIIETOK

Kontponbhas padorta Nel no teme
«IToBTOpenue u yriayOiaeHue 3HaHUIA 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiiacca»

Knaccugukarus XuMruueckux
peaKIuii 0 Pa3TUIHBIM PU3HAKAM

[ToHsATHE O CKOPOCTH XMMUYECKOMN
peakuuu. [IoHATHE O TOMOT€HHBIX U 1
TETEPOTCHHBIX PEAKLIUIX

ITousaTre 0 XUMHUYECKOM PaBHOBECCHHU.

DaKTOpHbI, BIUAIOLIME HA CKOPOCTh 1
XUMHUYECKON peakluy U TOJ0KEHUE

IIpakTH4eckue
padoThI

JlaTa
U3y4eHUs

DJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTte/ibHbIE

pecypcbl

bub6moreka [JOK
https://m.edsoo.ru/00adb59e

bubmuorexa [JOK
https://m.edsoo.ru/00adb6b6

bubmorexa [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmorexa [JOK
https://m.edsoo.ru/00adbcb0

but6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6moreka [JOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

19

XUMHYCCKOI'O paBHOBECUA

OKHCIUTENTBHO-BOCCTAaHOBUTEIIbHBIE
peakuuu

Teopust 2IEKTPOIIUTUYECKOU
nucconuanuy. CuibHbIC U cllaOble
AJIEKTPOJIUTHI

HonHble ypaBHEHHs peaKkuil

XHUMHYECKHUE CBOMCTBA KUCJIOT U
OCHOBAaHUH B CBETE MPEACTABICHUI
00 2JIEKTPOIUTUYECKON JUCCOITHAIITN
XHUMHYECKHE CBOMCTBA COJICH B CBETE
IpeCcTaBIeHU 00
AIEKTPOJIUTUYECKON AUCCOLMALINI

[TonsaTHe 0 runponuse conen

O00011IeHNE U CUCTEMATHU3AIIUS
3HaHUH

[TpaxTuueckas padota Ne 1.
«Pemenune 3KCIepUMEHTATBHBIX
3a1a49»

Kontponbnas padota No2 o teme
«DJIEKTPOIUTUICCKAS TUCCOIIHAIIHS.
XUMUYECKUE peaklliy B PACTBOPAX»

OO01mas xapakTepuCcTHKA TaJIOTeHOB.
XUMHYECKUE CBOMCTBA HA IPUMEPE
XJopa

Xnoposogopoa. ConsiHas KHCIIOTA,

bub6moreka [JOK
https://m.edsoo.ru/00adcade

bubnunoreka [IOK
https://m.edsoo.ru/00adcd68

bubnmnoreka [IOK
https://m.edsoo.ru/00add448

bubmuorexa [JOK
https://m.edsoo.ru/00add5d8

but6moreka [IOK
https://m.edso0.ru/00add8b2

but6mmoreka [IOK
https://m.edso0.ru/00add9d4

but6mmoreka [IOK
https://m.edsoo.ru/00addd12

bub6moreka [JOK
https://m.edsoo.ru/00addbfa

bubnunoreka [IOK
https://m.edsoo.ru/00addec0

bubmorexa [JOK
https://m.edsoo.ru/00addfe2

bubmuorexa [JOK


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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22

23

24

25

26

27

28

XUMHUUYECKHE CBOMCTBA, IMOJyYEHUE,
MIPUMEHEHUE

[TpakTrueckas padota Ne 2 o Teme
«Ilomyuenue CoSTHON KUCIIOTHI,
H3y4eHHUE €€ CBOWCTBY»

Beruucienus no ypaBHEHHUIM
XUMHUYECKHX PEAKIIH, eCITH OJWH U3
peareHTOB J1aH B U30BITKE

OO0m1as XxapaKTepUCTUKA JIEMEHTOB
VIA-rpynmnbt

AnnoTpornHble MOAU(UKALINY CEPBI.
Haxoxnenue cepbl 1 €€ coeIMHEHU I
B IIpUpoOJe. XUMUYECKHUE CBOWCTBA
cepbl

CepoBonopofi, CTpoeHHE,
¢du3nueckue 1 XUMHYECKHE CBOICTBA
Oxkcuppl cepsl. CepHast KUCIIOTa,
¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA,
IIPUMCHECHHE

XHUMHUYECKUE PEAKLIUH, JICKALLUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
MOJTYYEHUSI CEPHOM KUCIIOTBI.
XUMUYECKOE 3arpsi3HEHUE
OKPY’KaIOIIEH Cpelibl COEUHEHUSIMHU
cephl

Brrunciienne MaccoBoil 1071 BbIXOAA
MPOAYKTa pEaKUU

OO01as XapakTepUCTHKA 3JIEMEHTOB

https://m.edsoo.ru/00ade104

but6mmoreka [IOK
https://m.edsoo.ru/00ade348

bu6moreka [JOK
https://m.edsoo.ru/00ade488

bubnunoreka [IOK
https://m.edsoo.ru/00ade64a

bubmorexa [JOK
https://m.edsoo.ru/00ade64a

but6mmoreka [IOK
https://m.edsoo.ru/00ade802

bub6moreka [JOK
https://m.edsoo.ru/00adea28

bubnunoreka [IOK
https://m.edsoo.ru/00adec8a

bubnunoreka [IOK
https://m.edsoo.ru/00adec8a

bubnunoreka [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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31

32

33

34

35

36

VA-rpynnsl. A30T, pacipocTpaHEHHE
B IIpupoje, Gpuznveckue u
XUMHYECKHE CBOWCTBA

AMMHUak, ero pu3nveckue u
XMMHUYECKHE CBOWCTBA, MOJIy4YeHUE U
IIPUMEHEHNE

[TpaxTuueckas padora Ne 3 o Teme
«ITomydenne amMmmuaka, U3y4eHue ero
CBOMCTB»

A3OTHas KUCIIOTa, € Ppu3nyeckue u
XUMHYECKHE CBOWCTBA

Hcnonbs3oBaHue HUTPATOB U COJIEU
aMMOHHS B KQU€CTBE MUHEPAIbHBIX
yao0penuii. XumMuueckoe
3arps3HEHUE OKPY KAIOLIEH Cpe bl
COEIMHEHUSIMU a30Ta

dochop. Oxeun pochopa (V) u
dbocdopHas kucnota, pusndeckue u
XMMHYECKHE CBOMCTBA, MOJIYYEHHE

Hcnons3oBanue docdaTos B
Ka4yecTBE MUHEPAJIbHBIX y100pEHUH.
3arpsi3HeHue NPUPOJIHON CpeNIbl
dbocharamu

VYraepon, pacnpocTpaHeHNE B
npupoze, Gu3nvecKkue 1 XUMUYECKUe
CBOMCTBA

Oxcuppl yrieposaa, ux Gu3nvdecKue u
XUMHUYECKHE CBOICTBA.

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

but6moreka [IOK
https://m.edsoo0.ru/00adf004

bu6moreka [JOK
https://m.edsoo.ru/00adf180

bubnunoreka [IOK
https://m.edsoo.ru/00adf306

bubmuorexa [JOK
https://m.edsoo.ru/00adf518

bubmuorexa [JOK
https://m.edsoo.ru/00adf68a

but6moreka [IOK
https://m.edsoo.ru/00adfc20

but6moreka [IOK
https://m.edsoo.ru/00adfd9c

bubnunoreka [IOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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42

43

44

DKosoruyeckue npoodIemsl,
cBsA3aHHbIE C okcuaoM yraepoza (IV)

VYrosnHag KUCI0Ta U €€ COJIn

[TpakTryeckas padora Ne 4 o Teme
"[TonyueHune yriaekucioro rasa.
KavectBenHas peaxiys Ha KapOOHaT-

n

HOH

[TepBoHayanbHbIE MOHATHUS 00
OpraHMYECKHUX BEIIECTBAX KaK O
COEIMHEHUSIX yTIepoaa

erMHI/Iﬁ Hn €ro COCANHCHUA

[TpaxTuueckas padota Ne 5. Permenue
AKCIEPUMEHTAJIbHBIX 3a7a4 110 TEME
«Baxxneime HeMeTallIbl U UX
COCIUHEHUS

Kontponbnas padota Ne3 no teme
«Baxuennme HeMeTaJUIBI U UX
COEIMHEHUS

OO0m1as XxapaKTepUCTUKa XUMHUECKUX
AJIEMEHTOB — METAJLIOB.
Mertannudeckas cBsI3b U
MeTaJUIM4ecKasi KpucTajuinuecKas
pemérka. Pu3n4ecKue CBOMCTBA
METaJUIOB

XUMHYECKHE CBOUCTBA METAJLIOB.

DJIEKTPOXUMHUYECKUH P
HanpsH>KEHUH METaJJIOB

but6mmoreka [IOK
https://m.edso00.ru/00ac006¢c

but6mmoreka [IOK
https://m.edso00.ru/00ac027¢e

but6mmoreka [IOK
https://m.edsoo.ru/00ae054¢e

but6mmoreka [IOK
https://m.edsoo.ru/00ac080a

but6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bub6moreka [JOK
https://m.edsoo.ru/00ae0el8

bu6moreka [JOK
https://m.edsoo.ru/00ael103e

bu6moreka [JOK
https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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54

55

56

O611e crocoObl MOTyYeHHS
MeTauioB. CrtaBel. BeiyuciieHust mo
YPAaBHEHUSAM XUMUYECKUX PEAKIIHM,
€CJIM OJIMH U3 PEareHTOB COJCPIKHUT
HpUMECH

IlousTue o KOppO31Hu MCTAJIJIOB

[llemouHpIe METaIIIbI

Oxcupl ¥ TUIPOKCHIBI HATPUS U
KaJIns

[Ienouno3eMeabHbIE METAJIbI —
KaJBIUNA U MarHui

Baxxnaeilinme coeIMHEHNS KaJIbIIU

O00011IeHNE U CUCTEMATHU3AIUS
3HaHUH

JKEcTkoCTh BOABI U CIOCOOKI €6
yCTpaHEeHUs

[TpakTuyeckas pabora Ne 6 o Teme
"YKécTkoCcTh BOJBI U METO/BI €€
ycTpaHeHus"

AJTTOMUHAN

AmMpoTepHbIe CBOICTBA OKCHJIA U
THJIPOKCUA

Kemneso

bubnuorexa [JOK
https://m.edsoo.ru/00ael156

bubnunoreka [IOK
https://m.edsoo.ru/00ael1278

bubnmnoreka [IOK
https://m.edsoo.ru/00ae14b2
bubnunoreka [IOK
https://m.edsoo.ru/00ae14b2
bubmuorexa [JOK
https://m.edsoo.ru/00aec15e8

but6moreka [IOK
https://m.edsoo.ru/00acl5e8

bubnunoreka [IOK
https://m.edsoo.ru/00ae1886

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

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

bubmuorexa [JOK
https://m.edsoo.ru/00aeclc64

but6mmoreka [IOK
https://m.edso0.ru/00ac1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

57

58

59

60

61

62
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64

65

66

67

OKcHIBI, THIPOKCHIBI U COJIU JKele3a
(IT) u xene3a (1)

O000111eHNE U CUCTEMATU3ALHS
3HAHUUN

[TpakTuueckas padbora Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 33724 110 TEME
«Baxnenne MeTalIbl B UX
COEIMHEHUS

Brruucienust mo ypaBHeHUSIM
XUMUYECKHUX PEaKIlUid, €CIIU OJIUH U3
pPEareHTOB J1aH B U30BITKE HITU
COZICPKUT IpUMeCH. Beruncienns
MacCOBOM J0JM BbIXOJa NPOAYKTa
peakuumn

O0001IEeHNE U CUCTEMATH3ALA
3HAaHUHI

Konrponsnas padora Ne4 o reme
«Baxwueiiine MeTalIbl M UX
COCIVHCHUS

BemectBa u MaTcepHraJibl B
MMOBCEIHEBHOM KU3HU YeJIOBEKa

XUMHYECKOE 3arpsi3HEHNE
OKPYXaIOIIEH Cpebl
Ponb xumuu B pemeHun
HKOJIOTHUECKUX MPOoOIeM

PezepaHblil ypok. O0001eHue u
CHCTeMaTH3alus 3HAHUH

PesepBHEIit ypok. O000IICHHE 1

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

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

bubnunoreka [IOK
https://m.edsoo.ru/00ael1750

but6moreka [IOK
https://m.edsoo.ru/00ae3£50

bubnunoreka [IOK
https://m.edsoo.ru/00ae4270

bubmuorexa [JOK
https://m.edsoo.ru/00ae4270

but6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a

bu6moreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUcTeMaTHu3alys 3HaHu!
PesepBHbIil ypok. O6001eHIE 1
CUCTEMAaTH3alus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

68

68

https://m.edsoo.ru/00adb33c¢

bub6moreka [JOK
https://m.edso0.ru/00ad9cb2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KVIACC

Kon
MPOBEPSIEMOT 0
pe3yJabTara

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsiemble NpeAMeTHBIE Pe3yJbTAThl 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

Ilo Teme: <<HepBOHa‘IaJ'IBHI>Ie XHUMHUYCCKUEC ITOHATH

pPacKkpbIBaThb CMBICI OCHOBHBIX XHUMHUYECKMX TMOHSTHI: aToM,
MOJIEKYyJla, XHMHUYECKHUU OIIEMEHT, MPOCTOE BEIIEeCTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOPOJHAsS W HEOJAHOPOJHAs), BaJICHTHOCTD,
OTHOCUTCJIbHAsA aTOMHAaA W MOJICKYJIIpHasA Macca, KOJINYCCTBO
BEIIECTBA, MOJb, MOJIIpHAs Macca, MaccoBasl JA0JsI XUMHUYECKOTO
JJIEeMEHTa B COCJIMHCHUHU, MOJBSIPHBIM O00BEM, XMMHUYECKas peaxius,
kinaccupuKaluusg — peakiuil:  peakuud  COCOUHEHHs,  peakluu
pa3NOKEHUs, peaKklUu 3aMEIICHHs, peakiuu OoOMeHa, 9K30- U
SHIOTEPMHUUYECKHUE PEaKIMH, TEIUIOBOM 3(P¢EeKT peakiuu, pacTBop,
MaccoBast J10J1s1 BellecTBa (MPOLEHTHAs KOHIIEHTPALKs) B paCTBOPE
WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUECKHX MOHSATHH U
MNPUMCHATH 3TU MMOHATHA MMPU OIIMCAaHWKU BCIICCTB U UX HpeBpaHIeHHfI
WCTOJIB30BAaTh XMUMHUYECKYI0 CHMBOIIMKY JJISi COCTaBJICHUS (HOpMyI
BEIIECTB U yPaBHEHUN XUMHUYECKUX PEaKInn

packpbpiBaTb CMBICII 3aKOHOB  COXPAaHEHHMS MacChl  BEIECTB,
MMOCTOSTHCTBA COCTaBa, AaTOMHO-MOJICKYJISIDHOTO —YyUY€HUS, 3aKOHa
ABoraapo

ONpeAeNATh BaJCHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COCIMHECHUAX

KJaccu(UIUpPOBaTh XUMHYECKHE peakiuu (M0 YHUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEITIOBOMY (D deKTy)

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAaccChl

BCIICCTB



1.8

1.9

1.10

2.1

2.2

23

24

2.5

2.6

2.7

3.1

BBIYUCIIATH MACCOBYIO JOJIO XHMHUYCCKOTO 3JJIEMCHTA II0 (I)OpMyJ'IC

COCOUHCHHS,
BBIUHCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MPUMEHSITh €CTECTBCHHOHAYYHBIE METOJBI TIO3HAHMS — HAOIIO/ICHUE,
W3MEpeHUe,  MOJECIHUPOBAHHME,  OSKCIEPUMEHT  (pealbHbIl U

MBICJICHHBIN )
ITo Teme: «Baxuenmue npeacTaBUTEIM HEOPTaHUYECKUX BEILIECTBY

PaCKpbIBATh CMBICII OCHOBHBIX XHMHYCCKHUX MOHSATHH: OKCH I,

KHCJ0Ta, OCHOBAaHUC, COJIb

OMNpCaACIIATh NPHUHAMJIC)KHOCTL BCHICCTB K OHpeI[eJ'IéHHOMy KJIacCy

coenuHeHui o popMyam
KJ1accu(UIUpOBaTh HEOPTAHUYECKUE BEIIECTBA

XapakTepu30BaTh (OMUCHIBATH) OOIMHME XMMHYECKHE CBOWCTBA
BCIHICCTB PA3JIMYHBIX KJIIACCOB, IMOATBCPKAASA OIMMCAHUC IMMPUMCPaAMU

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil

IIPOrHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'O COCTaBd, BO3MOXHOCTU IIPOTCKAHUA XHUMUUCCKUX

MIPEBPALLEHUI B pa3TUUYHBIX YCIOBUAX

CIe0BaTh IpPAaBWJIAM  IIOJIB30BAHUA XUMHUYECKOM IIOCYIOM W
n1a0opaTOpHBIM 000pYyJOBaHMEM, a TaKXKe MpaBUiIaM OOpaleHUs C
BELIECTBAMU B COOTBETCTBUU C HHCTPYKLUHUSAMU IO BBINOJHEHHUIO
1a00paTOPHBIX XUMHMUYECKUX OIBITOB MO MOJTYYEHHUIO M COOUpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPOAA), HMPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOIO
BEIIECTBA, INIAHUPOBATH U MPOBOJUTH XUMHUECKHUE SKCIIEPUMEHTHI 110
pacno3HaBaHUIO PpPAacTBOPOB WIEJIOYEH U KHUCIOT C IIOMOIIBIO
WH/IUKATOPOB (JTAKMYC, (heHONIPTaICHH, METUIIOPAHK U APYTHUE)
MIPOBOAUTH PacU€Thl 110 YPAaBHEHUIO XUMUUYECKOIN peakiuu

ITo Teme: «llepuoguyecknii 3akoH u Ilepumommueckas cucrema
xumuueckux snemeHTtoB J[. M. MenneneeBa. CTpoeHue aToMoB.
Xumnyeckas cBsi3b. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUID)
PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IMOHATHH: SIpO aToMa,

9JICKTPOHHBIA CIIOM aroma, aTroMHas OpOWTallb, paauyCc aroma,

XUMHYCCKAasA CBA3b, IOJIIpHAd W HCIOJIKIpHAd KOBAJCHTHAA CBA3b,



32

33

3.4

3.5

3.6

3.7

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1

1.1

QJICKTPOOTPULATCIIBHOCTh, HWOHHAA CBA3b, HWOH, KA4THOH, 4HUWOH,

CTCIICHb OKHCJICHHUA
KJIaCCI/I(bI/ILII/IpOBaTB XUMHNYCCKUEC DJICMCHTBI

OTMCHIBATh M XapaKTepu3oBaTh TabnuuHyio ¢opmy [lepuonndeckoit
CHUCTEMBbl XMMHUYECKHMX D3JIEMEHTOB: pa3iuyaTh IOHATUS «IJIABHAs
noarpynmna (Arpynma)» u  «mobounas mnoxarpymnma (brpymnma)y,

«MaJibie» U «OOJIBIIHE) J1(5]0)5(018231

packpeiBaTh cMmbich Ilepmoamueckoro 3akona J[.M. MeHnneneena:
JEMOHCTPHUPOBATh MOHUMAHHUE TIEPUOINYECKON 3aBUCUMOCTH CBOICTB
XUMHUYCCKHUX DJJICEMCHTOB OT HUX IIOJOXKCHHSA B HepHOHHqGCKOﬁ

CHUCTCMC

COOTHOCUTh  00O3Hau€HHWs, KOTOpble HUMEITCI B  Talnuue
«lleppognyeckas  cucreMa  XUMUYECKHX  diaeMeHTtoB .M.
MeHneneeBa» C YHMCIOBBIMHM XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XMMHUYECKHX D3JIEMEHTOB (COCTaB M 3apsa] s1apa, oOluee YuciIo

QJICKTPOHOB U PACHPCACICHUEC UX I10 3JICKTPOHHBIM CJ'IOHM)

OIIPCACIIATH CTCIICHb OKHCJICHUA SJICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

OMpEeNEeNsATh BUJ XHUMHUYECKOM CBsi3U (KOBajJeHTHAss W HMOHHAs) B

HCOPraHNM4CCKUX COCANHCHUAX

IIpoBepsiemble npeMeTHbIE Pe3yJbTATbI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI'0 00111ero 00pa30BaHus

IIo Teme: <<B6H_IGCTBO U XUMHUYCCKasA pCakuus»

pPacKpbIBaTh CMBICJI OCHOBHBIX XWMHUYECKUX IIOHATHUH: pacTBOp,
ANEKTPOJIUTHI, HEIJIEKTPOIMUTHI, 3IIEKTPOJUTHYECKAs] AUCCOLUALIMS,
peakiM1 MOHHOrO OOMEHa, KaTalu3aTop, XMMHUYECKOE paBHOBECHE,
oOpaTtumble u HeoOpaTHMBble peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTENIbHBIE peakuuu, OKHCIIUTEIb,
BOCCTAHOBMUTENIb, OKHCIIEHUE M BOCCTAHOBJICHUE, aJUIOTPOINMS,
aM(pOTepHOCTh,  XHMHYECKas CBA3b  (KOBAJIEHTHAs, HWOHHAf,

MeTaJ'IJ'II/I‘-IGCKaH), KpUCTAIJIINYCCKasd pGHIéTKa, CIIaBbI, CKOPOCTH



1.2

1.3

1.4

1.5

2.1

2.2

23

24

2.5

3.1

3.2

XUMHUYECKOM peakuuun

WIUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHMHWYCCKUX MOHATUH H

NPUMCHATH 3TU MMOHATHUA IIPU OIIMCAHNUU BCIICCTB U UX HpeBpaH_[eHI/II\/JI

COCTAaBJIATb YPAaBHCHUA BHGKTpO.HI/ITI/I‘{eCKOI\/JI Jucconmanm KHCIIOT,
IIET0YEe W COJICH, TOJHBIE M COKpalIEHHbIE YpPAaBHEHHS pPEaKIMil

HOHHOr0 00OMeHa

PaCKpbIBaATh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKLII/Iﬁ

MTOCPEICTBOM COCTABJICHUS SJICKTPOHHOTO OaJlaHCca STHX peaKIuit
MPOBOAUTH PacU€Thl 110 YPAaBHEHUIO XUMUUYECKOIN peakiuu

Ilo Temam: «Hemetamnbpl M WX coeauHEHUsI» U «MeTamwibl U HX

COCIUHCHUI»

XapaKTEepPU30BaTh (OMUCKHIBATh) 00IINE U CTICIM(UIECCKIE XUMHIECKUE
CBOMCTBaA IMPOCTBIX MW CJIOKHBIX BCHICCTB, MOATBCPIKIAsA OIIHMCAHUC
MpUMEPaMU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX

XUMHYECKUX PEAKUI

COCTAaBJIATb YPAaBHCHUSA peaKI_[I/II\/JI, MOATBCPIKAAIOIUX CYHICCTBOBAHUC

TCHETHYSCKOM CBSI3U MCKIY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMU,
BO3MOXHOCTH NPOTCKAaHHUA XHUMHUUYCCKUX HpeBpaH_[eHI/II\/JI B Pa3JIMYHBIX

YCIIOBUSAX

CIe0BaTh IpPaBWJIAM  IIOJIB30BAHUA XUMHUYECKOM IIOCYIOM W
n1a0opaTOpHBIM 000pYyJOBaHMEM, a TaKKe MpaBUiIaM OOpalleHUs C
BELIECTBAMU B COOTBETCTBUU C HHCTPYKLIHUSAMU IO BBINOJIHEHHUIO
1a00paTOPHBIX XUMHMUYECKUX OIBITOB MO MOJTYYEHUIO M COOUpPAHUIO
ra3o00pa3HbIX BEIIECTB (aAMMHAKa U YTJIEKHUCIIOrO ra3a)

MPOBOANTh PEAaKLUMH, MOATBEPKAAIOIINE KAUYECTBEHHBIH COCTaB
pa3IUYHBIX BEUIECTB: pPAacClO3HABATh ONBITHBIM NYTEM XJIOpHUA-,
Opomua, woamnm, KapOoHar, ¢ocdar, cwimkar, cyibdar,
TUIPOKCUINOHBI, KaTHOHBl aMMOHHS, MOHBl M3YyYEHHBIX METaJIOB,
MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB

ITo Teme: «XuMUS U OKPYIKaOILIAsL Cpeay

packpblBaTh CMBICI OCHOBHBIX xumuueckux mnonarui: ITIK
BEIIECTBA; KOPPO3Hs METAIUIOB

INPUMCHATL OCHOBHBIC OIICpaliuu MBICITUTEIbHOMN JACATCIIBHOCTH —



aHAJIU3 W CHHTE3, CpaBHEHHUE, OO0O0OIIEeHNe, CHCTEeMAaTHU3alINIO,
BBISIBIICHUE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JUISI  HM3y4CHHS
CBOMCTB BEIIECTB M XHUMHYECKHX pEaKIHii; eCTECTBEHHOHAYUYHBIE
METOJbI TIO3HAHUS — HAOJIOJCHUE, W3MEpPEHUE, MOJICIUPOBaHUE,

9KCHEPUMEHT (peasbHbI U MBICIICHHBIH )



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

[TepBoHayanbHBIE XUMUYECKUE TTOHSATUS

IIpenmer xumuu. Ponap XUMHUM B KU3HU 4YelIOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemectBa. PU3MYECKUE CBOWCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE

BC€IICCTB

ITonsarue o MCTO4aX IO3HAHUA B XUMHHU. Yucteie BCIICCTBA U CMCCH. CnocoObl

pa3aeneHus cMecen

ATOMBI © MOJICKYJIBI. Xumnueckne daeMeHThbl. CHMBOJIBI  XUMHYECKHX

JJICMCHTOB. HpOCTLIe H CJIOXKHBIC BCIICCTBA. ATOMHO—MOJ’IGKyJ’IprHOG YUCHUC

XuMuueckas (1)OpMy.]'Ia. BaneHTHOCTE ATOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTraBa BCIICCTB. OrtHocHuTenbHAS aTOMHasn Macca.
OTHOCHUTENLHAA MOJICKYJISIpHAd Macca. MaccoBas 707 XMMHUYECKOT0 BJIEMEHTA

B COCAUMHCHUU

KomnuectBo BemectBa. Monb. MousipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHMCIa CTPYKTYPHBIX €IWHUI BemiecTBa. Pacu€rel mo dopmynam

XUMHWYCCKUX COGI[I/IHGHI/Iﬁ

DuU3NYECKUE U XUMHUYECKHE SIBIICHUSA. XUMHUYECKas peakuus U €€ MPHU3HAKU.
3aK0H COXpaHEHHsI MacChl BEIIECTB. XUMHUECKHe ypaBHeHUsA. Kinaccudukarus

XUMHUYECKHUX PEaKIHid (COeTUHEHUS, Pa3TI0KEHUs, 3aMEIICHUs, 00MEHA)

XHUMHUUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCYOM, C PaBUIIAMU
pabotel B Jyaboparopur U TpuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
o0opysoBaHHMEM, H3y4YeHHE U OMUcaHue (UINIECKUX CBOICTB 00pa3IoB
HEOPTraHWYECKHX BEIIECTB, HaOMoAcHUE (u3ndyeckux (TUIaBICHUE BOCKa,
TasHHUE JIbJIa, PACTUPAHHUE caxapa B CTyNKe, KUIIEHUE U KOHJEHCAIUs BOJbI) U
XUMHYECKHX  (TOpeHHe CBeud, [MpOKaJIMBaHWE MEIHOM  MPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KHUCJIOTOW) SIBIICHWH, HAONIOJIEHUE W ONHCAHHE
IpPU3HAKOB TMPOTEKAaHHsS XUMHUYECKHUX peakuuid (pas3jioxeHHe caxapa,
B3aMMOJICHICTBHE CEPHOW KHUCJIOTBI C XJIOPHAOM Oapus, pa3ioKCHHE
ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aMMOJICHCTBHE Keje3a ¢ PaCTBOPOM

conu meau(1l), m3ydenue crnoco0oB pazmeneHus: cMeceit (C MOMOIIbI0 MarHUTA,



2.1

2.2

23

24

2.5

2.6

2.7

2.8

2.9

¢uibTpoBaHMEe, BBINApUBAHHUE, NUCTWUIALUA, Xpomarorpadus), MpoBeaeHUE
OUYMCTKY MOBAPEHHOM cOM, HAOJIIOIEHUE U ONTUCAHUE PE3YJIbTaTOB MPOBEACHMUS
OMbITA, WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI MacChl, CO3JaHME Mojelnei

MOJIEKY (I1apOCTEPIKHEBBIX )
Baxneiue npeacTaBUTEeIN HEOPraHUYECKUX BELIECTB

Boznyx — cmecpk razoB. CoctaB Bo3ayxa. Kucmopon — sieMeHT U mpocTtoe
BeniecTBo. HaxoxknmeHue kuciopona B mpupone, GU3NYECKHEe W XUMHYECKUE
cBoiictBa (peakiuu ropenus). Oxcunwl. [Ipumenenue kucimopona. CrocoOsl
NOJYYCHHsT KHUCIOpoJa B JIA0OpAaTOPUM W TMPOMBINUIEHHOCTH. KpyroBopor

Kuciopoaa B npupojae. O30H — anoTponHas MoaAU(pUKAIU KHCIOpoaa

TennoBoil 3pPekT XuMUIECKOi peakluu, TEPMOXUMUYECKHE YPABHEHUS, 3K30-
U DHIOTEPMUYECKUE PeaKIMK. TOIINBO: yroyib U METaH. 3arpsi3HEHUE BO3/AyXa,

yCHUJICHHE TapHUKOBOTO 3(h(ekra, pazpylieHne 030HOBOTO €05

Bonopon — snemeHT M npoctoe BemiecTBO. HaxoxkneHwe Boaopoaa B MPHUPOE,
du3MUeCKre W XWMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI ITOYyYCHUSI.

Kucnotsl u conmu
Monspubiii 00bEM ra3oB. Pac4€Thl Mo XUMUYECKUM YpaBHEHUSM

®dusznyeckue CcBOWMcTBA BOAbl. Boma kak pacTBopuTenb. PacTBOpBL.
Haceoliennpie 1 HEHACHILLIEHHBIE PACTBOPBL. PacTBOPHUMOCTH BEILIECTB B BOJIE.
MaccoBass 107 BelleCTBAa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B MpupoJie M B KU3HU uenoBeka. Kpyrosopor
BOABI B TpUpOJE. 3arps3HeHHe NpUpPOAHBIX BoA. OxpaHa M OYHCTKA
MPUPOJIHBIX BOJ

Knaccudpukanus nHeopranmueckux coeaunenuid. Oxcuapl. Kmaccuduxarms
OKCHJIOB:  coJieoOpasyrommue (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U
HeconeoOpa3yromue. Homenkmarypa okcuaoB. Dus3nueckue U XUMHYECKHE

cBoiicTBa OKCUAOB. [loryueHne okcuaoB

OcHoBanust. Knaccudukanust ocHoBaHUM: WIENOYM M HEPACTBOPUMBIE
ocHoBaHMA. HomeHknatypa ocHoBaHui. Pu3nyeckne U XMMUYECKUE CBOMCTBA

ocHoBaHui. [lomydyenue ocHOBaHMM

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kucinor. dusmueckue u
XMMHMYECKHE CBOMCTBAa KHMCIOT. Pan aktuBHoctu MerawuioB H.H. bekerosa.
[Tonyuenune kucior

Comu. Homenknarypa coneil. ®@uznueckue M XMMHUYECKHE CBOMCTBA COJIEH.

[Tonydenue coneit



2.10

2.11

3.1

3.2

3.3

I'eneTnueckas cBs3b MCKAY KJIaCCaMU HECOPTaHUYCCKUX COCJIMHECHU I

XUMHYECKUH  DKCIIEPUMEHT: KAayeCTBEHHOE ONpPENEJICHUE  COAECpKaHUA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHMe, paclio3HaBaHHE U H3YyUYCHUE
CBOICTB KHCJIOpOJa, HAOMIOEHHE B3aUMOACHCTBUS BEIIECTB C KUCIOPOJIOM H
YCJIOBHSI BOBHUKHOBEHUSI U MPEKpalleHHs] TOpeHUs (1oXKapa), 03HaAKOMIICHHE C
oOpa3lilaMu OKCHJOB U ONHMCAaHME WX CBOICTB, MOIy4YeHHE, coOupaHue,
pacro3HaBaHHe W HW3y4YeHHE CBOMCTB BOJIOpOJa (TOpeHHE), B3aMMOJCHCTBHE
Bozopoaa ¢ okcuaoMm Menu(Il) (BO3MOXHO HUCIIOIB30BaHUE BHICOMATEPHATIOB),
HaOrofleHne OO0paslloB  BEIIECTB KOJIMYECTBOM 1 MOJb, HCCIEI0BAHUE
OCOOCHHOCTEl pacTBOPEHHs BELIECTB C PA3IUYHOW PaCTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aWMOJCHCTBHE BOJBI C MeTa/llaMU (HaTpUEM U KaJbI[HEeM)
(BO3MOXKHO HCIIOJIb30BaHHE BHJCOMATEpUANIOB), OINpPEACICHUE pPAacTBOPOB
KUCJIOT U IIEJIOYeH C TOMOIIBI0O HMHIMKATOPOB, HCCIENOBaHHE OO0pa3loB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOJIOJEHUE W3MEHEHUS
OKpacKM HHJMKaTOpOB B pPAacTBOpPAaX KHCIOT M IIEJIOYEH, H3ydeHue
B3aumozeiictBust okcuga meau(ll) ¢ pacTBopoM cepHOW KHUCIOTBI, KHUCIOT C
METaJJTaMH, PEaKIMi HEUTpaIM3aliK, TOJTy4YeHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTala JAPYyT'MM M3 pacTBOpa COJM, pELICHHE
SKCHEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BakHellne Kiacchl HEOPTaHMYECKUX

COEIMHEHUIN

[Tepuoanueckuii 3akoH u [leproanueckas cucteMa XUMHUYECKUX JIIEMEHTOB
J .. MenaeneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBble MOMBITKM KiIacCU(UKALUU XUMHUYECKUX »3ieMeHTOB. [lonarue o
rpynnax CXOJHBIX AJIEMEHTOB (IIEJOYHBIE U IIETOYHO3EMENbHbIE METAJUIbI,
rajloreHbl, MHEPTHbIE Ta3bl). DJIEMEHTbI, KOTOphle 00pa3yroT am@oTepHbIe

OKCHUAbI U TUAPOKCHIbI

[Iepnoanueckuit 3axoH. [lepuoguueckas cucreMa XUMHYECKUX 31eMeHTOB J[. 1.
Mengeneesa. Koportkonepuoanas " JUIMHHOIIEPUOAHAS (bopMmbl
[Iepnognueckoit cucrembl xuMmuueckux anementoB .M. Menaeneesa.
[Tepuoasl u rpynmnel. OU3HYECKUI CMBICI MHOPSAKOBOIO HOMEpPA, HOMEPOB

nepruoaa v rpyuribl 3JICMCHTA

Crpoenne atomoB. CoctaB aToMHBIX sanep. M3ortonbl. Dnekrponsl. CTpoeHue

JMEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XMMHYECKHUX DIIEMEHTOB
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Ilepuoanueckont cucremsl .M. MenneneeBa. XapakTepUCTUKa XUMUYECKOTO

AJIEMEHTA MO ero nosoxeHuto B [lepuoanueckoii cucreme [I.1. Mennaeneena

3aKOHOMEPHOCTH HM3MEHEHHUsl pajadyca aTOMOB XHMMHMUYECKHUX DIIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TpPyNIaM M IEPHOJAM.
3unauenue [lepuonmueckoro 3akoHa u Ilepuonndeckoil CUCTEMBI XUMHUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS HayKu W npakTuku. J[.M. MennaeneeB — y4y€HbId U

rpak1aHuH

Xumnueckass cBsizb. KoBaneHTHas (moOJsipHass M HEMOJIApHAsi)  CBSI3b.

QHCKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHX dJIeMeHTOB. loHHas CBA3b

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHLHEIC pcaKkuu. HpOHGCCI)I

OKHCJICHHS M BOCCTaHOBJICHUA. OKUCIMTEIN U BOCCTAHOBHUTEIIH

XUMHYECKUI OKCIICPUMCHT: HU3Y4YCHHC 06pa3u0B BCIICCTB MCTAJIZIOB H
HEMCTAJJIOB, B3aHMOJCHCTBIE TUAPOKCHAA IHUHKAa C paCTBOpaMu KHCIOT H
menoqeﬁ, MMPOBCACHUEC OIBITOB, WIJIFOCTPUPYIOMIUX MPUMEPBI OKUCIIUTCIIbHO-

BOCCTAHOBUTEJIbHBIX peakluil (rOpeHue, peakliuu pas3ioKeH!sl, COeIMHEHUS)

IIpoBepsieMblii 31eMEHT COACPKAHUSA

BemecTtBo 1 xumnueckas peakuus. Ilosropenne

[Iepnonnueckuit 3axoH. Ileprnoanyeckas cuctema XuMudeckux anemenTos J1.1.
Menpeneesa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMICTB
XMMHUYECKHX JJIEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kajlus, KalbLUi MU HX
COCIMHEHUII B COOTBETCTBUHU C IOJIOXKEHHEM 3JIEMEHTOB B llepnonnueckoit

CUCTEMC U CTPOCHUCM UX aTOMOB

CrpoeHue BellecTBa: BHJAbl XUMHUYECKOM CBSI3U. THIBI KPUCTAUIMYECKUX
pPEETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJIa XUMUYeCcKoM cBs3u. Kinaccudukanus 1 HOMEHKJIaTypa HEOpraHM4eCKUX
BEIECTB (MEXIyHapoIHas U TpUBHAJIbHas). XMMUYECKHE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3IM4YHBIM  KJJACCaM  HEOPraHWYECKHX COCIMHEHH,

TE€HETUYECKas CBsI3b HEOPTaHMUECKUX BEILIECTB
Krnaccudukanusa XuMu4ecKux peakiuii Mo pa3IudHbIM MpU3HaKaM (110 YHCITy U
COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIoBOMY 3(QeKTy, Mo

H3MCHCHHIO CTEIICHEH OKMCICHUS XHMHYSCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
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110 y4acTuro KaTaJII/I3aTOpa) . 9K30- n SHAOTCPMHUYCCKUC pcaknuu,

TCPMOXUMHNYCCKUEC YPABHCHUS. Ilonstue o CKOpPOCTH XHUMHYECKOM pcakuuun

[Tonatue 00 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. [lonsTue o
TOMOTE€HHBIX U TeTePOTEHHBIX peakuusax. [IoHsATHE 0 XUMHYECKOM PaBHOBECHH.
@DakTopbl, BIUAIONIME HA CKOPOCTh XHMHUYECKOW pPEAKIUHU U TOJOXKCHHE

XUMHYECCKOI'0 paBHOBECHUSA

OKHCIUTENTBHO-BOCCTAHOBUTEIILHBIC peakuuu, JJIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHON  peakuuu.  CocTaBiieHHUE  ypaBHEHMMU
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX ~PEAaKUUN C HUCIOJIb30BAaHUEM METOJA

ANEKTPOHHOTO OanaHca

Teopus 3JEKTPOAUTHUECKON AUCCOLMAIMHU. DJIEKTPOJUTHI U HEAIEKTPOIUTHL.
Karvonsl, annonsl. MexaHu3M IUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJIAMU
xuMmudeckoi cBsa3u. CteneHp quccouuanuu. CUIIbHBIE U clla0ble 3JIEKTPOIUTHL.
Peakiiun nonHoro obmeHa. YclioBHsSI MPOTEKAHHUS PEAKIUA MOHHOTO OOMEHa,
MOJIHBIE U COKpAUIEHHbIE HMOHHBIE ypaBHEHHUs peakuuil. CBOICTBa KHCIIOT,
OCHOBAaHMH U COJ€l B CBETE NPEACTaBICHUNH 00 3JIEKTPOIUTUYECKOU

Aucconuanuu. KauecTtBeHHEBIE pCaKknu Ha UOHBI. ITonstue o THApOJIN3C coJien

XVUMHAYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISAMH KPHUCTAJUTMYECKUX
pemETOK HEOPTaHMYECKUX BEUIECTB — METAJUIOB M HEMeTaluioB (rpadura u
arMasa), CJIOKHBIX BELIECTB (XJIOpHIA HATpUs); MCCIEIOBAaHHE 3aBUCHMOCTH
CKOPOCTH XWMHUYECKOM peakiuh OT BO3ACUCTBUS PpaA3IMYHBIX (PAKTOPOB;
UCCIIEIOBAaHNE  DIICKTPOIIPOBOJHOCTH  pAacTBOPOB  BEIECTB,  Ipolecca
IUCCOLMAINM  KHCJIOT, Inenodeil M coiel  (BO3MOXHO HCIOJB30BaHHE
BU/ICOMATEPHAIOB); TPOBEJCHUE OIBITOB, WUIIOCTPUPYIOIIMX IPH3HAKU
MPOTEKaHHs peakluii MOHHOTO oOMeHa (0Opa3oBaHME OCajKa, BHIJICICHUE Tra3a,
00pa3oBaHUE BOJIbI); OIBITOB, WUTIOCTPUPYIOIIUX TPUMEPHl OKHCIHTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMN (FOpEeHHE, PEaKLUu DPA3JI0KEHUs, COCIUHEHUs);
pacro3HaBaHHE HEOPTaHWYECKUX BEUIECTB C TIOMOIIBbIO KAYECTBEHHBIX PEeaKIUi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
Hewmeramns! u ux COCIUHCHUA

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTpPOEHHsS aTOMOB,
XapaKTepHble cTeneHu okuciaeHusa. CTpoeHue u (pu3ndeckue CBOMcTBa MPOCTHIX
BEIECTB — TajoreHoB. XHUMHUYECKHE CBOMCTBA Ha IIpUMEpE XJIOpa
(B3auMoOZEHCTBUE C METalIaMM, HEMEeTalllaMHM, Iieao4aMiu). XJIOPOBOAOPOL.

ConsiHast KMCIIOTa, XUMUYECKHE CBOWMCTBA, MOTyUYeHUe, NpuMeHeHue. /lelictrue
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XJIOpa U XJIOPOBOAOPOJAa HAa OpraHMU3M 4YCJIOBCKA. Baxneiiue XJIOpUAbl U HUX

HAaXO0XJEHUE B IPUPOJIE

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapakTepHble cTeneHn okuciaeHus. CTpoeHue u pusnueckue cBoiicTBa
MPOCTBIX BEUIECTB — KHCIOPOJAa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAIMU
KUCJIOpOoJa U cepbl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOIOPOM, CTPOCHHE,
¢usnyeckue M XUMHUECKHe CBoWcTBa. OKCHIBI Cepbl KakK MPEeICTaBUTENN
KHCIOTHBIX OKcUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnernuduyeckue). XUMUYeCKHUe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO croco0a MOJIy4YeHHUs] CepHOU
kucnoThl. Ilpumenenne. Conu cepHOM KHUCIIOTBI, KaueCTBEHHas PEaKIHs Ha
cynbdaT-uoH. Haxoxaenue cepsl U €€ COCIMHEHHH B MPUPOJE. XUMHUYECKOE
3arpsiI3HEHUE OKPYJKAIOUIEH Cpellbl COEIMHEHUSIMU Cepbl (KUCIIOTHBIE T0XK[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €0 MpeA0TBpAaIleHUs

OO6mass xapakTepuCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETIEHNU OKUCIIEHUA. A30T, paCIpOCTPaHEHUE B IPUPOJIE,
(dbu3mvecKkre U XuMHUIeCcKre cBoicTBa. KpyroBopotT a3ora B npupoje. AMMHUaK,
ero ¢u3nMvecKkue W XMMHUYECKHE CBOICTBa, MmojyyeHHe MU npumeHeHue. Comnu
aMMOHMSI, UX (U3NYECKHEe M XUMHYECKHE CBOWCTBAa, IpPHUMEHEHUE.
KauecTBenHas peaxiusi Ha HOHBI aMMOHHUA. A30THasl KUCJIOTa, €€ MONyueHue,
¢u3nveckne W XWMHUYECKHE CBOMCTBa (0OIME KaK TpEeACTaBUTENs Kiacca
KHCTOT U crnenuduyeckue). Vcnonp3oBaHue HUTPATOB M COJNECH aMMOHHS B
KauecTBE MHMHEpAIbHBIX yJ00peHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolei
Cpelbl COETUHEHUSIMH a30Ta (KUCIOTHBIE JOXAH, 3aTPS3HEHNUE BO3AyXa, TTOYBI

1 BOJJOEMOB)

docdop, amrorpornHsie Momudukanuu (Gocdopa, GuznUecKre U XUMUYECKHE
cBoiictBa. Oxcun ¢dochopa(V) u dochopnas kucnora, Qusnueckue u
XUMUYECKHE CBOMCTBa, mosydeHue. Mcmonb3oBanue ¢docdaroB B KauecTBe

MUHEpaJIbHBIX YA00peHHi

OO6mass xapaktepuctuka s1neMeHToB [VA-rpymmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YTIJEepoJ, aJJIOTPOIIHbIE
Moau(UKaAIMK, paclpocTpaHeHHEe B NpUpoje, (PU3UYEeCKHe W XUMUYECKUE
cBoiictBa. Ancopbuus. KpyroBopor yriepona B mpupoae. OKCuabl yriieposa,
uX (QU3MYecKue M XUMHUYECKHE CBOMCTBA, EHUCTBHME Ha JKUBHIE OPraHU3MBI,

MOJIYUCHUC U TIPUMCHCHUC. OKOJIOTTYECKHE HpOGHCMBI, CBA3aHHBIC C OKCHUJOM



2.6

2.7

2.8

yraepona(IV); rumoresa r100aJbHOrO TOTEIUICHUS KJIMMaTa; MapHUKOBBIN
a¢dekr. YronpHas KUCIOTAa W €€ CONMM, WX (U3HYSCKHEe U XUMHUYCCKUE
CBOWCTBa, MOJy4YCHHE M TMpUMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIHIIMHE, MPOMBIIIICHHOCTH U

CEJIBbCKOM XO03sHCTBE

[TepBoHavanbpHBIC TOHATHS 00 OPraHMYECKUX BEIICCTBAX KAaK O COCIMHECHHSIX
yriepona (MeTaH, 3TaH, 3TWIEH, AalETWIEH, 3TaHOJ, TJIULEPUH, YKCYCHas
kuciora). X cocraB m xumuyeckoe cTpoeHue. [loHsTHe O OHMOIOTrHYECKH
BRKHBIX BEIECTBAX: XHpax, OENKax, yriaeBoJaXx — W WX POJIU B IKHU3HU
yenoBeKa. MarepuaabHOEe E€JMHCTBO OPraHUYECKUX M HEOPraHWYECKUX

COEIUHEHUN

Kpemuuii, ero ¢usnyeckue ¥ XUMHUYECKHE CBOMCTBA, TMOJIY4YCHHE U
npumeHnenne. CoenuHeHUs KpemHHUs B mpupoje. OOmme mpenactaBieHus 00
okcuye kpemHus(IV) u kpemauneBoit kucinore. CHIMKATHI, UX UCTIOIb30BAHUE B
OBITY, MEIUITMHE, TPOMBIIIIICHHOCTH. Ba)kHEHIIIE CTPOUTEITLHBIE MaTepUAIbI:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. [Ipobnembl Oe3omacHOTO

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCPUaJIOB B HOBCC,Z[HCBHOﬁ KHU3HHU

XUMHUECKUH HKCIEPUMEHT: H3y4YeHHE OO0pa3l0B HEOPTraHMYECKUX BEIIECTB,
CBOMCTB COJISIHOM KHUCIJIOTBI; ITPOBEIECHUE KAYECTBEHHBIX PEAKLUN HAa XJIOPHUI-
MOHBl W HaONIOJIEHWE MPU3HAKOB WX MPOTEKAHUS; OMNBITHI, OTPAKAIOLIUE
¢u3nyeckne U XMMUYECKHE CBOWCTBA raJIor€HOB M UX COEJUHEHUH (BO3MOYKHO
WCTIOJIb30BAaHNE BHICOMATEPUANIOB); O3HAKOMIICHHE C O0paslaMHu XJIOPHUIOB
(ranmoreHu10B); O3HAKOMJICHME C oOpasuamu cepbl U €€ COeIMHEHUSIMU
(BOBMOXKHO ~ WCIIOJIb30BaHHE BHJEOMATEpHANIOB); HAOIIOJCHHWE TMpoliecca
o0yriMBaHUs caxapa IMoJi ACWCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHUCIOTHI;
M3y4eHHE XMMHMUYECKHUX CBOMCTB pa30aBiICHHOW CEPHOIl KHCIOTHI, IPOBEIECHUE
KayeCcTBEHHOW peakuuud Ha Ccyiab(paT-uoH M HAOIMIOJCHUE TMpHu3HaKa e¢
MPOTEKaHUS; O3HAKOMIIEHHE C (PM3NYECKUMHU CBOMCTBaMU a30Ta, (pocdopa u ux
COEMHEHUI (BO3MOXKHO HCIOJIb30BaHUE BHJIEOMATEpUANOB), 0Opa3laMu
a30THBIX U GOCPOPHBIX YAOOPEHUH; TOIyUeHUE, COOMpaHKe, paclio3HaBaHUE H
U3y4CHHE CBOMCTB aMMHAaKa; IIPOBEJCHUE KAadyEeCTBEHHBIX pEAKUUN Ha HOH
aMMOHUS W (QochaT-HOH ¥ U3yYEHHE TPU3HAKOB WX MPOTCKAHHS,
B3aUMO/ICHICTBHE KOHIICHTPUPOBAHHONW a30THOM KUCIOTHI C ME/bI0 (BO3MOYKHO
WCIIOJIb30BAaHNUE BHJIEOMATEPUANIOB); HU3YUYEHHE MOJENEH KPUCTAIIMUECKUX
pemwéTok anmasza, rpadura, ¢QyiepeHa; O3HAKOMIIEHHE C  IPOLECCOM

azcopOLMu pacTBOPEHHBIX BEIECTB AKTHBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
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IpoOTHUBOrasa; IIOJYUCHHUC, CO6I/IpaHI/Ie, pacrio3HaBaHUC U HU3YYCHHC CBOMCTB
YIJICKUCIIOrO0 Tasa; IMPOBCACHHUEC Ka4YCCTBCHHBIX peaKquI Ha Kap60HaT- u
CUJIMKAT-UOHBI W HM3YUCHHUC IIPHU3HAKOB HX IMPOTCKAHUA; O3HAKOMIICHUC C
HpOHYKHHGﬁ CHIIMKATHOM IMPOMBIINIJICHHOCTH; PCIICHHUEC SKCIICPUMCHTAJIBHBIX

3ajJa4 no TeMe «BakHele HeMeTallJIbl U UX COSIMHEHMSI
MeTamisl 1 BX COCAUHCHUA

OO01mas xapakTepuCTUKa XUMUYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nonoxenuss B Ilepuonuueckoil cucreMe XUMUYECKHX dieMeHtoB 1.
MenpeneeBa u ctpoeHusi atToMmoB. CTpoeHHe MeTaioB. Merannuyeckas CBs3b U
MeTajyInyecKkasl KpHUCTaUIMYecKas pelETKa.  DJIEKTPOXUMUYECKUU  psf

HanpsH>KEHUA METaJIOB

dusnyeckue U XUMHUYECKUE CBOICTBa MeTa/uioB. O0IKe croco0bl MOIyYeHUs
MetaoB. [IoHATHE 0 KOPPO3UM METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, 9yTyH, JIOPATIOMUHUHN, OpOH32) U UX IPUMEHEHHE B

6BITy 1 IPOMBIIIJIICHHOCTH

[lenouynsle MeTauibl: moynoxeHue B Illepuonndeckoil cuUcTeMe XMMHUYECKUX
sanemeHToB /.M. MeHaeneeBa; CTpoeHHE UX aTOMOB; HaXOXJECHHUE B MPHUPOJE.
Ouznyeckue 1 XUMUYECKHe CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIBI U
THUAPOKCUALI HATPUA W KaJlus. HpI/IMeHeHI/Ie IICJIOYHBIX MCETAJJIOB MU HUX

COE€IMHEHUN

Illenouyno3eMenpbHbIE  METajaabl MarHuid W KaJdblUi: TMOJIOKEHHE B
[Iepuonnueckoii cucreme XUMU4eCcKux 3jeMeHToB [[.1. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXJIeHWe B mnpupoje. PU3MYecKue U XUMHUYECKHE CBOMCTBA
MarHus M Kaiublivs. BakHeiinive coeauHeHUs Kalblus (OKCHA, THIPOKCHU],

coyn). XKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEHUS

AmoMuHMiL: TionoxeHue B Ilepuomnyeckoil cucTeMe XMMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa;, cTpoeHUE aroma; HaxoxkicHue B mpupone. dusnueckue u
XUMHYECKHE CBOMCTBA aFOMHHMA. AM(OTEPHBIC CBOMCTBA OKCHA M THIPOKCHIA

AJIFOMHUHUA

Kenezo: nonoxenue B [lepuoguueckoil cucreme xumuyeckux snementos J1.1.
MenzeneeBa; CTpOEHHE aTOMa; HAaXOXICHHE B mpupoje. DPU3HMYECKHE U
XUMUYECKHE cBoOMcTBa xene3a. Okcuabl, THAPOKCUIb U conu xkenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U TTOJIyYCHUE

XUMUYECKUMN SKCIICPUMCHT:. O3HAKOMIICHHE C 06p33HaMI/I MCTAJIOB M CIIJIaBOB,

Hux (I)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3YYUYCHUC PC3YyJIbTATOB KOPPO3HWU MCETAJIJIOB
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(BO3MOXHO HCIIOJIb30BAHHUE BUJICOMATEPHAIIOB), ocoOeHHOCTEH
B3aUMOJICHCTBUS OKCHJA Kajblldd ¢ HATpus C BOJOM  (BO3MOXKHO
WCIIOJIb30BaHNE BHUAEOMATEPUAJIOB); HUCCIIEJOBAHHE CBOMCTB KECTKOW BOJBI;
mporecca TOpPEHUs Kejle3a B KUCIOpoAe (BO3MOXXHO — HCIIOJIb30BAHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHMS KaYECTBEHHBIX PEAKIUl HAa HOHBI
(MarHus, Kajblus, amroMuHus, nuHka, sxkenesa(ll) m xemesza(Ill), memu(Il);
HaOJII0/IEHNE U OMHCAaHUE MPOLIECCOB OKpAIIMBaHUS ITUIAMEHU MOHAMH HATpHS,
Kaiuss ¥ Kajnblusad  (BO3MOXKHO  HUCIIOJIb30BaHHWE  BHJIEOMATEpPHUAIIOB);
ucciaeqoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHAA QIIOMHUHHUS M THIPOKCHAA
LIMHKA; PEIIeHUE HKCIIEPUMEHTANIbHBIX 3aJ1a4 10 TeMe «BakHeline MeTallibl 1

WX COCAMHEHUS»
XUMUA U OKpYy’Karomas cpeaa

HoBeie maTepuanbl U TexHOJOTHM. BelmiecTBa U mMaTepualnbl B MOBCEIHEBHOM
KU3HM YesioBeKa. XUMHUS U 3/10poBbe. be3omacHoe UCroab30BaHUE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momoimp NMpu XUMHYECKUX OXKOTaxX H

OTpaBJICHUAX

OCHOBBI ~ DKOJIOTMYECKOW  IPAaMOTHOCTH.  XHUMHYECKOE  3arpsA3HCHHE
okpyxatomien cpenpl [1/IK. Ponp XxuMuu B pelieHUMH 3KOIOTMUECKUX MpoOIeM.
[IpupoaHble HCTOYHMKHM YTJIEBOAOPOAOB (yroyib, NPHUPOJIHBIA ra3, HedTh),
MPOAYKTHI UX NEPEePadOTKH, UX POJIb B OBITY M MIPOMBIIIEHHOCTH

XUMUYECKUI 3KCIEPUMEHT: U3ydeHHe o0pa3loB MaTepuanoB (CTEKIO, CIIaBbI

MCTAJUIOB, TIOJIUMCPHBIC MaTepI/IaJ'ILI)



ITPOBEPSAEMBIE HA OI'D 1O XUMHUHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
ITPOT'PAMMBbI OCHOBHOT'O OBIIET'O OBPA3OBAHMUAA

Kon
NpOBepPsIeMOro
TpeOOBaHMS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHMSI OCHOBHOM 00pa30oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHoBe PI'OC

[IpencraBnenue:

0 TI03HAaBA€MOCTH SIBJICHUW TIPUPOJBI, TMOHUMAaHHE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XUMHUYECKOW HAYKU KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTAa OOIeH KyJIbTYypbl U IPAKTUYECKOU
JCATCIIBHOCTU 4YCJIOBEKa B yCHOBI/IHX COBpeMeHHOFO 06H.I€CTBa;

IMOHMMAaHHUE MECTAa XUMHUH CPEAN APYIUX €CTCCTBCHHBIX HAYK

0 HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MECTOHAAX HUCCICAOBAHUA BCIICCTB U UIYUCHUA
XUMHWYCCKUX peaKHHfI; YMCHUC HCIIOJIB30BaTh MOACIIN JUISA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodecCHOHATBHON eSTeNbHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMH TCXHOJOIWAMH, OCHOBAHHBIMMU Ha JOCTHUIKCHHAX
XUMHUYECKOW HAyKH, 4TO MO3BOJUT OOYyYaroIIMMCSl paccMaTpuBaTh
XHMHIO KaK cepy cBoeld Oyaymiel mpodeccnoHaIbHON e TeIbHOCTH
U cllelaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak NMPO(UIBHOTO MpeaMeTa

IIPH MIEPEX0/ie Ha YPOBEHb CPEIHET0 00I1Iero oopa3oBaHus

Brnanenne cucreMoil XMMHMYECKUX 3HAaHUH M YMEHHE IPUMEHATH

CUCTEMY XUMHUYCCKHUX 3HaHHﬁ, KOTOpas BKIIIOYACT:

BaKHCHIIIME XUMUYECKUC IIOHATHS: XHMHYCCKHUN SJIEMEHT, aTOM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HCOJHOPOJHAs CMECh, OTHOCHTEIIBHBIC aTOMHas W MOJICKYJIIpHAS
MacCChbl, KOJIMYCCTBO BCHIICCTBA, MOJIb, MOJIApHasd Macca, MOHHpHBIﬁ
00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHYECKas
peaKIysi, peakluud COCIUHECHUS, PEAKIUH PA3JIOKEHUs, pPEaKIuu
3aMeIEHUs, peakiMu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 5K30- U
DHJIOTEPMHUYECKUE DPEaKIMH, PACTBOP, MAcCcOBasi OIS XHUMHYECKOTO
JJIEMEHTA B COCMHECHUH, MacCOBasl JOJIS M MPOIICHTHAS KOHIICHTPAITHS

BCHICCTBA B paCTBOPC, AApPO aTOMa, 3JI€KTp0HHI:II71 clioit aToMa, aTOMHasd



2.2
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3.1

3.2

3.3

3.4

opOuTanb, paauyc aToma, BaJEHTHOCTb, CTENEHb OKHCIECHUS,
XUMHUYECKasl CBA3b, MEKTPOOTPULIATEILHOCTD, ITOJIIPHAs U HEMOJAPHAs
KOBQJICHTHAs  CBsI3b, MOHHAs  CBsI3b, METaLIM4ecKas  CBs3b,
KpUCTalLIM4ecKass pewmeérka (aToMHas, HOHHas, MeTaJuInJyecKas,
MOJIEKYJIIpHasi), MOH, KaTHOH, aHMOH, 3JEKTPOJIUT M HE3JIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs] ~ JUCCOLMALNS, PEAKLUUU HMOHHOIO  OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMH,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHMCIIEHUE U  BOCCTAaHOBIICHUE, JJIEKTPOJIN3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMble M HEOOpaTUMbIE peakivy,
CKOpOCTb XUMMUECKOW peakuuu, Karainuzarop, [IJIK, xoppozus

MCTaJIJIOB, CIIJIaBbI

OCHOBOITOJIArarolie 3aKOHbl XHMHUHU: 3aKOH COXPAHEHHUS MACCHI,
nepuoguyeckui 3axkoH .M. MeHnageneeBa, 3aKOH TMOCTOSIHCTBA

cocTaBa, 3aKOH ABOraapo

TEOpUU  XUMHUHU: aTOMHO-MOJIEKYJIIpHasT ~ Teopus,  TEOpHs

BHGKTPOHI/ITI/I‘-ICCKOI\/'I Jucconranuu
Bnagenne ocHOBaMH XMMHUYECKOM I'paMOTHOCTH, BKJIIOYAIOIIECH:

YMEHHE MPaBUIBHO UCIIOIb30BATh N3yUEHHBIE BEIIECTBA U MAaTEPUAIIbI
(B TOM 4Hclie MUHEpaJbHbIE YAOOpEHHUs, METalIbl U CIUIABBHI,
IPOAYKTHl TEepepadOTKH MNPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOJOB
(yrasi, mpupoaHOTo Ta3a, He()TH) B OBITY, CEIBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U TOHUMAaHHWE 3HAYEHUS JKUPOB, OCJIKOB, YIJICBOJOB
JUIsL OpraHr3Ma YeoBeKa; YMEHUE IPOrHO3UPOBATh BIMSHUE BEIIECTB
U XMMHUYECKUX IPOLIECCOB HA OPraHU3M 4YeJIOBEKa M OKPY’KAIOLIYIO
IPUPOAHYIO Cpeny

YMEHME HMHTEIpPUPOBATh XUMHUUYECKHE 3HAHMSI CO 3HAHUSAMHU JPYTUX

y4eOHBIX TIPEIMETOB

HaJIMYue OMbITa pabOThl C Pa3TUYHBIMU MCTOUYHHKAMH HH(OpMaLuu
Mo XUMUU (Hay4yHass U HAy4YHO-TIOMYyJsipHAs JUTEparypa, CIOBapH,
CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

yMeHHEe OOBEKTHBHO OILIEHHBaTh HH(GOPMALMIO O BEIIECTBaX, HUX
NpEeBpallleHUsIX W NPAKTUYECKOM  NPUMEHEHUH U YMEHHUE
WCIIOJIH30BAaTh €€ ISl pelieHus1 yueOHO-TI03HABATEIbHBIX 3a/1a4
Brnanenue ocHoBaMM TOHATUMHOTO ammapara U CHUMBOJHAYECKOTO

A3bIKa XMMHH OJIs1 COCTaBJICHUSA (1)OpMy.TI HCOPTraHNYCCKUX BCLICCTB,



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

9.3

ypaBHeHI/Iﬁ XUMHNYCCKUX peaKI_II/Iﬁ; OCHOBaMHu XUMHUYECKOM

HoMmeHknatypsl (IUPAC u TpuBHanbHOI)

YMeHue OOBSACHATH CBsI3b IMOJIOKECHHs dJieMeHTa B [lepuonndeckoit
CUCTEME C YHCJIOBBIMHU XapaKTEpPUCTHUKAMHU CTPOCHHUSI aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii s1apa, oOIiee dYHcio
3JICKTPOHOB), pPAaCHpPENEICHUEM OJJICKTPOHOB I10 JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX NNepruoa0B, Kallvus U KaJIbIUA

IIpencraBneHue O  NEpUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XMMHYECKHX 3JIEMEHTOB (paJuyc aToma, 3JIEeKTPOOTPHLATENBHOCTB),
IPOCTBIX U CIIOXKHBIX BEIIECTB OT IIOJIOKEHUs DJJIEMEHTOB B
[lepuonuueckoil cucreme (B MalblX IEpUOJaXx M TIJIaBHBIX

nonrpynnax) 158 BHGKTpOHHOFO CTpOCHI/I}I aToMa
YMenue krnaccupuuupoBath:

XAMUYECKHE DIIEMEHTHI

HEOpPraHMYECKUE BElIeCTBa

XUMUYECKHUE PEAKINH

YMenue onpeaensiTh:

BAJICHTHOCTh M CTCIICHb OKHUCJICHUA XUMHUYCCKHUX DOJIEMCHTOB, 3apsan

HOHa

BUJ XHUMUYECKOM CBSI3U U THII KpHCTﬂJ’IJ’IH‘IGCKOﬁ CTPYKTYpbI B

COCTMHEHUSX

XapakTep Cpe/ibl B BOJAHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUM)
OKHCIIUTENb U BOCCTAHOBUTEIIb

YMeHne xapakTepu3oBaTh (PU3NUECKUE U XUMUYECKHE CBOMCTRA!
IOPOCTBIX BEIIECTB (KUCIOPOX, O30H, BOAOPOA, TIpaduT, anamas,
KpeMHHH, a3oT, Qocdop, cepa, XJIop, HATpUH, Kaaui, MarHHH,
KaJIbITUH, aJTFOMUHUM, JKEJIe30)

CIOXHBIX BELIECTB, B TOM YHCJIE€ HMX BOJHBIX PAcTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJIOPOMA, OKCHIBI M THIPOKCHIBI
metamnoB [-IIA rpynn, amtomunus, menu (1), uunka, xeneza (I u
M), okcuapt yraepona (II u 1V), kpemuus (IV), azora u gocdopa (111
u V), cepet (IV u VI), cepHucrasi, cepHas, a3oTucras, a3zoTHas,
docdopHas, yroiapHasi, KpeMHHUEBAsT KHUCIOTa U X COJIH)

MPOTHO3UPOBAaTh M XapaKTEpU30BaTh CBOWCTBA  BEIIECTB B



10

10.1
10.2

10.3

10.4
11

11.2
11.3

11.4

12

12.1

12.2

12.3

13

13.1

3aBUCHMOCTH OT HUX COCTaBa M CTPOEHUs, MPUMEHEHHE BEIIECTB B
3aBUCHMOCTH OT UX CBOMCTB, BO3MOXKHOCTh TIPOTEKAHUSI XUMHYECKUX
MIPEBPAIICHUI B Pa3IMYHbBIX YCIOBUSAX

YMeHMe COCTaBIIATh MOJIEKYJIIPHbIE 1 MOHHBIE YPAaBHEHHUs pEaKIui, B
TOM YHCIIE:

peakuuii MOHHOTO OOMeHa

OKHCIUTEIHHO-BOCCTAHOBUTENbHBIX PEAKITUI

WUTIOCTPUPYIOIIUX XMMHYECKME CBOMCTBA M3YyYEHHBIX KIIACCOB
(Tpymi) HEOPraHUYECKUX BEIIECTB

MOATBEPKIAIOMINX TEHETHUECKYIO B3aMMOCBSI3b MEXTy HUMU

YMeHue BeIYUCISITh (TPOBOAUTH PACUETHI):

OTHOCUTENIbHYIO MOJICKYJIIPHYI0O U MOJISIDHYIO MacChl BEILECTB,
MacCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTA B COEIUHEHUU

MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEM Ira3oB

M0 ypaBHEHUSM XHUMHUYECKHUX PEAKIUNA M HAXOIUTh KOJIMYECTBO
BelecTBa, 00bEM U Maccy peareHTOB WM MPOIYKTOB PEaKIIuU
Bianenue (3HaHUE OCHOB):

OCHOBHBIMM  METOJaMH  HAay4HOro  TMo3HaHusi (HabmroaeHue,
U3MEpPEHHE, SKCIIEPUMEHT, MOJEITUPOBAHNE) MTPU U3YUECHUU BELIECTB U
XUMHYECKHX SIBICHUW; YyMeHue chopMyIupoBaTh MpolieMy H
NPEIIOKUTh MYTH €€ PEIICHUS

Oe3omacHON paboOThl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHUYECKOU
MOCY IO M JIa0OpaTOPHBIM 000PYO0BAHHEM

MpaBHJIaMU OE30ITACHOTO OOPAIIECHUS C BEIIECTBAMH, UCTIONB3YEMBIMU
B MOBCETHEBHOM JKU3HH, MPAaBUIaMH MOBEICHUS B LIEISIX cOepeKeHUs
310pOBbSl M OKPYXAIOIIEH NPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
(omacHOCTH) BO3ACHMCTBHSI HAa >KMBBIE OPTraHU3MBI OMPEICIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBILICHUS] W TPEIOTBPAIICHHUS HUX BPEIHOTO
BO31€HUCTBUA

Hanuuue nmpakThyeckuX HaBBIKOB IUIAHUPOBAHMS U OCYILECTBIICHUS
CIEAYIOMNX XUMHUYECKUX IKCIIEPUMEHTOB:

U3ydYeHHe U OmNHcaHue (PU3MIECKHX CBOMCTB BEIECTB; O3HAKOMIICHHUE

C (I)I/IBI/I‘ICCKI/IMI/I n XHUMHUYCCKHUMU SABJICHUSMH, OIIBITHI,



13.2

13.3

13.4

13.5

13.6

13.7

13.8

14

14.1

14.2

WLTIOCTPUPYIOIINE TIPU3HAKU TPOTEKAHUS XUMUUCCKUX PEaKIIHI
U3ydeHre croco0OB pa3aeieHus cMecen

MOJlyYeHUE KHUCIOpOAa M U3YYEHHE €ro CBOICTB; IMOJIydYeHUE
BOZIOPO/Ia U M3YyUYEHHE €ro CBOMCTB; MOJYyUYEHHE YTIEKHUCIOTo rasa u

U3y4EHHE ero CBOMCTB; MOJyYeHHEe aMMHUaKa U U3y4YeHUe ero CBOWCTB

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MaCCOBOWM JIOJEH

pacTBOPEHHOTO BELIECTBA

MpPUMEHEHHE WHANKATOPOB (makmyca, METHJIOpaHkKa u
denondranenna) s OnmpeneNieHUs] XapakTepa Cpeibl B pacTBOpax

KHCJIOT U LIeJouei

WCCIIEIOBAHUE W ONMCAHME CBOWCTB HEOPraHWYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3AUMOICHCTBUS KHUCIOT C METaIaMU,
OKCHUJAMH  METaJUIOB,  PACTBOPUMBIMM M HEPaCTBOPUMBIMU
OCHOBAHUSAMH, COJISIMH; ITOJYYEHHE HEPACTBOPUMBIX OCHOBAHMM;
BBITECHEHME OJHOIO MeTajula JpyTMM W3 pacTBOpa  COJM;
UCCIICIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCUIOB ATIOMUHUS U

[IUHKA

penieHne dKCIePUMEHTAIBHBIX 3a7a4 1o TemMaM: «OCHOBHBIE KJIaCChl
HEOPTraHUYECKHUX COEIUHEHHI; «DNEKTPOIUTUYECKAS
Iucconmanusy; «BakHeHmne HeMeTaUIbI M HUX COCIUHEHUS;

«BakHeHIme MeTauibl U UX COeIUHEHUS

XAMUYECKHUE OKCIIEPUMEHTEI, HIIIOCTPHUPYIOIIHE [IpU3HAKHU
NPOTEKaHUsl peakUruii MOHHOrO0 OOMEHa; KaueCTBEHHbIE pEeakluu Ha
NPUCYTCTBYIOIME B BOJHBIX PAacTBOPaX MOHBI: XJOPHI-, OpOMHI-,
wonua-, cyiaedar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHUS, MarHuvsi, KajJdblusd, aJJlOMUHUA,
xkenesa (2+) u xenesa (3+), menu (2+), MUHKA

Ymenue:

NpPEICTaBIATh PE3yJbTaThl JKCIEPHUMEHTa B (OpME BBIBOJIOB,
J0Ka3aTeNbCTB, TpaUKOB W TaOMUI] U BBIABIATH SMIIUPHUYECKHE
3aKOHOMEPHOCTH

YCTaHaBJIMBATL CBA3U MCKAY PCaJIbHO Ha6J'IIOI[a€MBIMI/I XUMHUYCCKUMHAU
SBIICHUSIMU U TPOIIECCAMH, TPOUCXOAAIIUMHU B MAKPO- U MUKPOMHUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usi BEIIECTB



INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2
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3.1

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

HepBOHa‘IaJ'IBHLIe XUMHWYCCKHUC ITIOHATHUA
YucThle BelecTBa U CMECH. Crioco05b1 pa3acICHUA cMmeceit

ATOMBEI WH MOJICKYJIbI. Xumuaeckne d3neMeHThl. CHMBOJBI  XUMHYECKUX

9JICMCHTOB. HpOCTHe " CJIOKHBIC BEUICCTBA.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XMMHUYECKUX 31eMeHTOB. CTeneHb

OKHCJICHUA

3aKOH MOCTOSHCTBA COCTaBa BCIIICCTB. OTHOocuTEeNnbHASA aTOMHas Macca.
OtHocHuTenbHAS MOJICKYJIsIpHad Macca. MaccoBas 10JIs1 XUMHYECKOr0 dJIEMEHTa

B COCAUMHCHUU

KomuuectBo BemectBa. Monb. Momnspraas Macca. MousipHbiii 00BEM Ta30B.

Bz3aumocss3b KOJIMYCCTBA, MACChI U YHCJIa CTPYKTYPHBIX CIUHHAILL BCIICCTBA

dusznyeckrue U XUMUUYECKHE SIBICHUS. XHUMHYECKas peaknuuss " eé IMPU3HAKH.

3aKOH COXpaHEHMsI MACChl BEILIECTB. XUMHUECKHE YPABHEHUS

[lepnognueckuii 3akoH n Ilepuonnueckas cucreMa XHMHYECKMX JJIEMEHTOB

J.1. Menneneea. CTpoeHHE aTOMOB

[lepuonnueckuii 3akoH. [lepuoguyeckas cucrema Xxumudeckux snemeHToB J[.M.
Menpneneesa. Ilepuoael u rpynmnsl. @U3NYECKUi CMBICI MOPSIKOBOIO HOMEPA,

HOMEPOB MepHo/ia U TPYIIIbI JIEMEHTA

Ctpoenne atromoB. CoctaB aToMHBIX siaep. M3otombl. DnekTpoHsl. CTpoeHHe
ANIEKTPOHHBIX  000JI04eK aToMoB TMepBbIX 20 XUMHUYECKUX 3JIEMEHTOB

ITepuonnueckoii cuctemsl [[.11. Menneneena

BaKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYCCKHUX 3JIECMCHTOB MECPBLIX Tpex
NepruoaoB, Kallvusd, KaJbIUA (paL[I/cha 4ATOMOB, JJICKTPOOTPULATCIBHOCTH,
MCTATNIMYCCKUX W  HCMETANIMYCCKUX CBOfICTB) n Hx COGI[I/IHGHI/II\/JI B
COOTBCTCTBHMH C IIOJIOKCHHEM JJICMCHTOB B Hepnozu/lqecxoﬁ CUCTEMEC U

CTPOCHUCM HUX ATOMOB
CrpoeHue BelecTna

Xumuueckass cBsi3b. KoBaneHTHass (TojispHAas M HEMOJSIpHAsi)  CBA3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMHUYECKMX  3JeMEHTOB.  VoHHas  CBs3b.

Merannuueckas cBsI3b



3.2

4.1

4.2

4.3

44

4.5

4.6

4.7

4.8

4.9

4.10

4.11

Tunbl KpUCTAIMUECKUX pemETOK (aToMHas, WOHHAsA, MeTaJUIM4yecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKOM PEIIETKU U BUIA

XUMHUYECKOU CBA3U

Baxneiiue MNpEACTAaBUTCIIM HCOPIraHUYCCKHUX BCIICCTB. Hemeramnel u wux

COCAMHCHUSI. Mertamasl 1 uxX COCAUHCHU

Knaccudukanmss u HOMEHKIATypa HEOPraHMYECKHMX COCAMHEHHWH: OKCHIOB
(coneobpa3yrorue: OCHOBHBIE, KHCIIOTHBIE, am(pOoTepHBIC) u
HecoseoOpa3yIonye; OCHOBAHUM (IIETOYM M HEPAacCTBOPUMBIC OCHOBAHHS);
KUCIIOT  (KHCIOPOJACOAEpKAIINe ¢  OCCKHCIOPOIHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

®usznueckue M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB:
BOJIOpPO/Ia, XJIOpa, KUCI0pOoaa, cephl, a3ota, hochopa, yriiepoaa, KpeMHHS

®u3nYecKue U XHUMHUYECKUE CBOMCTBA MPOCTHIX BEHIECTB-METAJUIOB: JIUTHS,
HATpHs, Kajausi, MarHusl U KajblKs, aJIOMHHUS, Kelle3a. DIEKTPOXUMUYECKUM

PpAI HANPSKEHU METAJIOB

®uU3nYeCcKue U XUMHUYECKHE CBOMCTBA BOJAOPOAHBIX COCAMHEHUM HEMETAIIOB:
XJIOPOBOJIOPO/Ia, CEPOBOAOPO/IA, aMMHUAKA

Ou3nyeckue U XMMHYECKHE CBOMCTBa OKCHIOB HemeTauioB: cepbl (IV, VI),
asora(ll, IV, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(IV). [lomyuenne
OKCHOB HEMETAIJIOB

Xumnueckre cBoMcTBa OKCHaOB: MeTauioB [A-IIIA rpymm, munaka, menu(Il) u

xenesa(ll, IT). [Tomyyenue okCUI0B METAIIIOB

XUMHUYECKUE CBOMCTBa OCHOBAHUH M aM(OTEPHBIX TMAPOKCHAOB (Ha MpHUMEpe
THJIPOKCUAOB  QJIIOMUHUS, JKene3a, IuHKa). IlodmydeHune ocHOBaHUM W
aM(OTEPHBIX THAPOKCH]IOB

OO0mue XMMHUYECKHE CBOWCTBA KHCIIOT: XJOPOBOJOPOJHOW, CEPOBOJIOPOIHOM,
CEpPHHUCTOM, CEpHOM, a30THOH, (ochOpHOU, KpeMHHEBOH, yrompbHOU. OcoObie
XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM M Aa30THOM KHUCIIOT.
[Tonydyenue Kuciaor

OO6mue XuMHIeCKue CBOMCTBA cpeHuX cose. [lomyuenue coneit

[lomyuenne, coOupaHme, pacro3HaBaHUE BOAOPOJAA, KHUCIOpPOJA, aMMHaKa,
YTJIEKHUCIIOro Ta3a B 1abopaTopuu

HonyquI/Ie aMMMakKa, cepHoﬁ U a30THON KHCJIOT B MPOMBIIIJICHHOCTH. O6H_II/IC

CIIOCOOBI IIOJIYUCHUA MCTAJIJIIOB



4.12

5.1

5.2

53
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5.5

6.1

6.2

6.3

6.4

6.5

['eHeTHdeckas CBSI3b MEXAY KJacCaMH HEOPTaHMUECKUX COSIMHEHHIMA
XUMHUYECKUE PEaKIuu

Knaccudukanus XUMHUYECKUX peakluid MO pa3iNYHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B pPEAaKIMH BEILIECTB, MO TerioBoMy 3¢ddekry, 1o

W3MCEHEHHIO CTEIICHEH OKMCIICHUS XUMUUECKUX YJIEMEHTOB

TennoBoii A3 PeKT XUMHIECKON peaKIK, TEPMOXUMHUUECKHE YpaBHEHUS. DK30-

U DHAOTEPMUYECKUE peakMy. TepMOXUMHUUECKUE YPABHEHUS

OKUCINTEIEHOBOCCTAHOBUTEbHBIE peaklui. OKHCIUTEIN U BOCCTAHOBHUTEIH.
IIponeccbl  OKMCIEHMST M BOCCTAHOBIEHMs.  OJEKTPOHHBIM  OaslaHC

OKHCJIMTETLHOBOCCTAHOBUTEIIHLHOM peakuuu

Teopnﬂ BHCKTpOHHTquCKOﬁ AJucconuanuu. KaTI/IOHLI, AHHUOHBI. SHCKTpOHI/ITLI n

HEBJICKTPOJINUTEI. CunbHBIC U cIa0bIe SJICKTPOJINTEL. CreneHb JUccomranmmn

Peakuuu moHHOro oOMeHa. YCIIOBHS NPOTEKAHUs peakifii HOHHOro oOMeHa,

MOJIHBIE U COKpAILEHHBIC HOHHBIE YPaBHEHHsI peakLnit
XUMUA U OKpY’Karomas cpeaa

BemectBa u Martepuanbl B TOBCEIHEBHOM KW3HU 4esoBeka. be3omacHoe
UCITIOJIb30BaHUE BEUIECTB M XUMHUYECKUX peakuuil B JabopaTopuu U OBITY.

HepBaﬂ IIOMOIIB ITPHU XUMHUYCCKUX 0XKOraX U OTPABJIICHHUAX

XUMHYECKOE 3arps3HEHHE OKpYXKaromiedl  cpelnbl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBBI, BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPeIOoTBPAICHUSI
[IpenenpHass gomyctumas konmeHTpauusi BemiecTB (IIJK). Ponp xumum B
pEIICHWH JKOJIIOTUYECKUX TMpolieM. YCuiIeHue mapHUKOBOrO dddekra,

pas3pyiieHue 030HOBOTO CJIOSI

[Ipumenenue cepsl, a3zora, Gocdopa, yriepoaa, KpeMHUSI U UX COCTUHECHUH B
OBITYy, MEAMIIMHE, MPOMBIIUICHHOCTH M CEJIbCKOM Xo3siicTBe. [IpuMeHeHue
METAJJIOB M CIUIaBOB (CTalb, YYTyH, IIOPAJIOMUHUN, OpoH3a) B OBITY U
MPOMBIIUICHHOCTH UX coequHeHui. [IoHsITHEe 0 KOppO3uH METalIoB, OCHOBHBIE
CIOCOOBI 3alIUTHI X OT KOPPO3UHU

[IpupogHble MCTOYHUKU YTIEBOAOPOAOB (Yrojib, MNPHPOIHBIA Ta3, HedTH),
MPOIYKTHI UX MepepadboTku (OEH3MH), UX POJIh B OBITY M MPOMBIIIICHHOCTH
[lepBoHavanbHble TOHATHS OO0 OpPraHMYECKUX BEIIECTBAX KaK O COEIUHEHHSX
yriepoaa (MeTaH, 3TaH, STUIEH, alleTUIICH, STaHOJI, TIMIEPHH, YKCYCHasl KUCIIOTa).
[TonsiTrie 0 OMONOTMYECKH BaXKHBIX BELIECTBAX: KUpaX, OelKax, yrieBojgax — U Ux

POJIA B ’KU3HU YCTIOBCKA
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Pacuérnr:
o popMysaM XUMHYECKUX COSTUHEHUIN
Macchl (MacCoBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B paCTBOPE

M0 XUMHUYCCKUM YpPaBHCHHAM
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METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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