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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTeIbHOM MPOTPpaMMbl OCHOBHOTO OOIIIEro o0pa3oBaHus, MPECTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHOoil paboyeil mporpaMMbl BOCTIUTAHUS
U C Yy4eTOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUsS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit deneparuu.

[Iporpamma mo xumuu 1Ma€T TpeJCTaBICHHE O IENIX, OOIIed CTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe MpeIMETHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznenaM M TeMaM MPOTPpaMMbl IO XHMHUHU, OMPENENSCT KOJWYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaromuxcs, OMNpPEAeNseT BO3MOXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYAIOIIETrocsi IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPIrud M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MYTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealu3alid  BO3MOXKHOCTEH NS CaMOpPa3BUTUS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHHM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarolUXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
HAy4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSTUNH XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
HNOHSITHM O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI MOHATUIA O XUMHYECKOU
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHNUS,

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OHOTO
YPOBHS K IPYTOMY, BBIMOIHSS (YHKIIUHA OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHH  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOLIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Oxpyxaromuid mupy, «buonorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JESATENBHOCTH YEIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHI. 3a/1aua
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHH BEIIECTB U XMMHUYECCKUX PEaKIuii, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUH M UX PUMEHECHUH B YIeOHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON E€ATEIbHOCTH, OCBOEHUU MPABUJI
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUH XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaXKHOE
3HaYEHUE MPUOOPENI TaKKe LI, KaK:

— (opMupOBaHHE WHTEIUICKTYIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aIalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHUE
oOydJarmmXcs K CaMOCTOSTCIBHOW TO3HABATEIBLHOW JACATCIBHOCTH, HAaYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecriedueHne YCIOBUH, CIOCOOCTBYIOIIUX MPUOOPETCHUIO 00YJArOIITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATCIBLHOCTH, IMO3HAHUS W CaMOIIO3HAHUS, KIFOUYCBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUYCHUC IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (dopmupoBaHue O0OIICH (YHKIMOHATBLHOW ¥ ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHUCJI€ YMEHUH OOBSCHATH U OLEHUBATH SBIICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJIYYCHHBIE MPU H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalolUMXCs T'YMAaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUS.

OO611ee uncio YacoB, OTBEIEHHBIX /1T U3YUYCHHSI XUMHUH HA YPOBHE OCHOBHOT'O
obmero oOpa3zoBanus, coctaBiser 136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena w BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETATHOE COCTOSHHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAsS
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUHU.

KonuuecTBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMocCBs3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knmaccudukarms
XUMHYECKUX PEaKINil (COeAMHEHUS, Pa3JIOKEHUS, 3aMeIlIeHHs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpUu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
¢uznuecknux CBOMCTB 00pa3llOB HEOPraHWYECKHUX BEIIECTB, HaOIIOACHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakuil (pa3jokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopoa — 3jaeMEHT U MpOCTOe
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B JA0OpaTopud U MOpPOMBIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — alioTponHas MOAU(PUKAIUS KUCIOPOaa.



TemoBoll 3P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOIO 3 ekra, pazpylieHue 030HOBOTO CIIOS.

Bonopon — anemeHT n mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CLIOCOOKI TToTydeHus. KUCIOThI
U COJIH.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CBOMCTBA BOAbL. Boma kak pacTtBoputelb. PacTBOpHIL.
HacplieHHble M HEHACBIILIEHHBIE PAcTBOPbl. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B IpUpoJie ¥ B )KU3HU 4YenoBeKa. KpyroBopoT BoJbI B IPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanuss Heopranuueckux coeauHeHui. Oxcuabl. Knaccudukanus
OKCHJOB: coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
CBOMCTBa OKCUIOB. [TonyyeHne okCuoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHEe CcBOMCTBa KHUCJIOT. Psn axkruBHoctn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknarypa comneil. @uszndeckre U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACICHUE CONEPKAHUSA KUCIOPOIa B BO3IyXeE, ITOIyUYECHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Tmoxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTICAHHE
WX CBOWCTB, TMOJy4YeHHE, COOMpaHHWE, pACNO3HABAHWE W W3YYCHHE CBOWCTB
BOJIOpoJa (TOpeHue), B3auMoAencTBIE Bojiopoaa ¢ okcuaom meau (1) (BoamoxHO
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3IOB BEIIECTB KOJTUIECTBOM
1 ™momb, uccinegoBaHMe OCOOEHHOCTEH pacTBOPEHUsI BEUIECTB C Pa3IMYHOU
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MACCOBOWM JOJEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETalJlaMH (HATpUEM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3Ii0B HEOPTraHUUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOJIEHUE N3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MEeTaJllIa APYTUM U3 PacTBOpPA COJIH, PEIUICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BakHeHnIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoagnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PeaKIUU

[lepBble MOMBITKU KIacCU(DUKALUM XUMUYECKUX HJieMeHTOB. l[loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIECJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. Menneneesa. Koporkonepuoanas u jiiuHHOonieproiHast popmsl [lepuoanueckoit
cuctembl xumuyeckux snemeHtoB [[. WM. Mennaeneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3otonsl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH M3MEHEHHUSl pajhyca aTOMOB XHUMHUYECKHX JIIEMEHTOB,
METAJUIMYECKUX U HEMETAJITIMYECKUX CBOMCTB M0 TPYIIaM U HEPHOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
AJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. [[. M. MenngeneeB — y4yé€Hbli U
IpaK/1aHMH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporuiecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCcnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunie ceazu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmue ecTecTBEHHO-HAyYHBbIC TIOHATHUS: HAYYHBIH (DaKT, THIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, KiIacCHU(UKAIMs, TMEePHOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHUE.

dwusuka: MaTepusi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
pPaOaKTUBHOCTh, MOJIEKYJa, DJIEKTPUYECKHH 3apsj, BEIIECTBO, TEJI0, OO0BEM,
arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3WYECKHE BEJIMYMHBI, €IMHUIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpasbl, TOPHbIE TTOPO/IbI, IOJIE3HbIE
MCKOIIaeMbIe, TOTIMBO, BOJHBIC PECYPCHI.

9 KUJIACC

BemiecTBo U XUMHUYeCKasi peaKus

[lepuoanueckuii 3akoH. [leproaudeckasi cucreMa XMMHUECKUX dJIEMEHTOB /1.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOWCTB
XHUMHYECKUX DJIEMEHTOB MEPBBIX TPEX TIEPUOIOB, KAJIHS, KAJIbIUA U UX COCAUHCHUH
B COOTBETCTBHM C TIOJIO)KEHHWEM »JJeMeHTOB B Ilepmomudeckoid cucremMe W
CTPOCHHEM WX aTOMOB.

CrtpoeHue BelIecTBa: BHUJBI XUMHYECKOH CBS3U. THIBI KPUCTAITMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKON PEmETKU U
BUJIa XUMUUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOICTBa BEIECTB, OTHOCSIIMXCA K pa3IMYHBIM KJaccaM HEOPTraHUYeCKHX
COEIMHEHUM, TeHETHYeCKas CBsA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYECKUX PEaKUi MO pa3IndHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY d(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKIHH, TEPMOXUMHUYECKHUE
ypaBHEHUS.

[lonsitue o ckopocTh xumMudeckoil peaknuu. [loHsTHE 00 00paTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiuax. [[oHATHe 0 TOMOTEHHBIX M TeTePOTCHHBIX
peakuusx. llonstue o xaramuse. [IonsTue o xumuueckoM paBHoBecuu. DaKTOPHI,
BIMSIOIIME HA CKOPOCTh XUMHUYECKOW pEeakIuu M MOJIO)KEHHE XHMHUYECKOIro
paBHOBECHS.

OKHCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEAKIMM,  DJICKTPOHHBIM  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM  pEaKIIUu. CocraBieHne  ypaBHECHH
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HMCIOJb30BaHUEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHUECKON AUCCOLUALMU. DIIEKTPOIUTHI U HEJEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHN3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECcKOH cBsi3u. Ctenens auccouuannu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HWOHHBIE YpaBHEHHs peakuuii. CBOKCTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON JUCCOLIMALIIH.
KauecTBeHHbIE peakiuy Ha MOHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJECIISIMU KPUCTAUIMYECKUX PEMIETOK HEOPTAaHUYECKHUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BELIECTB, MPOLiecca AUCCOLMAIIMHU KUCIIOT, IIeJI0oUe u coneit (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakluii HOHHOro obOmeHa (oOpa3oBaHuE oOcajiKa,
BbIJIEJICHUE Ta3a, 0Opa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENIBHBIX pEaklMii (rOpeHue, peakinu pa3ioKeHHUs,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KA4EeCTBEHHBIX PEaKIIMM HA UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TraloreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOICTBA HA IIPUMEPE XJIopa (B3auMOIeCTBHE
C MeTaJUlaMH, HeMeTajUulaMu, Iesioyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHUYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. [JleiictBue xiopa U
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YeJIOBEKA. BakHenme XJII0puabl U UX HaX0XKICHUE B
IPUPOJE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTtpoeHue U (QU3MYEecKHe CBOICTBA
MPOCTBIX BEUIECTB — KUCIOPOa U CePbl. AJIIOTPOINHbIE MOAU(DUKAIIMM KUCIOPOa
U cepbl. XUMUYeckue cBoicTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMHYECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KUCIOTHBIX OKCHJOB.
CepHas kuciorta, GU3nyecKue 1 XMMUIEeCKHUEe CBOMCTBA (00IIME KaK MPeCTaBUTENS
KJjlacca KHMCJIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCHOThl. [IpumeHeHue cepHol
kucaoTel. COJM CEepHOM KHUCIOTHI, KAadeCTBEHHas peakuus Ha CyJab(paT-HuOH.
Haxoxxnenne cepbl m €€ coenMHEHUW B TpUpPOJie. XHUMHUYECKOE 3arpsi3HCHUE
OKpYXaIoLEel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHUA. A30T, paclpOCTPaHEHHE B MPUPO/E,
¢usznueckre U XuMu4yeckne cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(u3znueckre U XMMUYECKUE CBOMCTBA, MOJIyYeHue U npuMenenue. Cou aMMOHMS,
uxX pU3NYECKHEe U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THasg KHCIIOTa, €€ MoJydeHue, (U3MUYEeCKHe U XUMHYECKHUE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kjlacca KHUCIOT W crueruduyueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEeHNE OKPY Kalolel cpefibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHUE BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
monudukanuu gocdopa, pusmueckue U xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopuas xuciora, Gpu3MUECKHe U XUMUYECKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATIBHBIX Y100 PEHUIA.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIC CTETICHN OKUCIICHUS. Y TIIepOI, AJTIOTPOIHbIE MOIU(DUKAINH,
pacnpocTpaHeHue B Ipupoje, PU3nYecKue U XUMUYECKHUe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrimepona B mnpupone. Okcuabl yriepona, ux (U3HYECKUE U
XUMHYECKUE CBOMCTBA, JCHCTBME HA JKUBBIE OpPraHU3Mbl, TMOJYYEHHE W
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBbIE ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00aNbHOTO MOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3 dekT. YroibHas
KaciaoTa U e€ coiu, uX (U3MYEeCKMe M XUMHUYECKHE CBOMCTBA, IMOIy4YEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHauanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriaepozaa (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAs KUCIIO0Ta).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl WX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
polM B JKH3HM 4UEIOBEKa. MarepuanbHOe €IUHCTBO OPraHMYECKHX U
HEOPraHWYECKUX COCTUHEHH M.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, MOJIY4YCHHE W
npumeHenue. CoenuHennst KpeMuawust B mpupoje. Ooire npeacTaBaeHus: 00 OKCUe
kpemuus (IV) u kpemuueBoi kuciote. CUIIUKATHI, UX UCIIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. Ba)kHeillne CTpOWUTENbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. IIpobOimembl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENIBHBIX MAaTEPHUAIIOB B TOBCEAHEBHOM )KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4YeHHe 00pa3l[0B HEOPraHWUYECKUX BEIIECTB, CBOMCTB COJISIHOM KHUCIOTHI,
IIPOBEJICHUE KAaUYE€CTBEHHBIX PEAaKLUI Ha XJIOPUJ-UOHBI U HAOJIOACHUE MPU3HAKOB



UX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
rajloreHOB M WX COCJAMHEHUN (BO3MOXHO HCHOJb30BAHUE BHUEOMATEPUATIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl W €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUsl caxapa Moj JeMCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIE€HHON CEpHOM KUCIIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJII0/ICHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa U ux
coeIMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ocopHbIX yI0OpeHHi, ToydeHue, cOOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOMCTB aMMHaka, MPOBEJACHUE KAYECTBEHHBIX pEaKIMid Ha HOH aMMOHUSA U
dochar-uoH U U3yYeHHUE TPU3HAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHILICHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3yUYCHHE MOJEICH KPUCTAIMYECKUX PeIEéTOK anaMmasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJcopOIMH PacTBOPEHHBIX
BEIIIECTB AKTUBUPOBAHHBIM VYIJEM M YCTPOMCTBOM MPOTHUBOrasa, IOJyYCHHE,
cobupaHue, pacrio3HaBaHWE U M3YyUYCHHE CBOMCTB YIJICKHUCIIOTO Ta3a, MPOBECHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB HUX
IPOTEKaHUs, O3HAKOMJIEHME C TMPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTANbHBIX 3a/ad Mo TeMe «BaxHellmue HeMmeTalulbl U UX
COETMHEHUSD.

MeTausbl M UX COeIMHEHUS

OO61mast XxapakTepUCTUKAa XUMUUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUHU
ux mnonoxeHus B Illepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTalioB. MeTtainueckasi CBA3b U
METaJUIM4YecKass  KpUCTANIMYECKass  pemerka.  DJIEKTPOXUMHUYECKUU Pl
HaIpsDKEHUH MeTauioB. PU3nyeckre U XMMHUYECKHe CBOKCTBa MeTamioB. Oomume
CIocOOBI TONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuIaBsl (CTallb, YyTYyH, JIOPATIOMUHUN, OPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[Ilesounble MeTauibl: MoJIOKeHUE B [lepruoamyeckon cucreMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPHUPOJIE.
du3nyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u
TUAPOKCUABI HaTpusi M Kanud. lIpuMeHeHue MIEeNOYHBIX METaJJIoB U HX
COEMHEHU.

[[leqoYHO3EMENBHBIE METAJUIBI MAarHMi W KaJbLUW: TIOJIOKEHUE B
[Tepunognueckoil cucreme xumuueckux semenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XMMUUECKUE CBOMCTBA MarHus U



Kasblisl. Baxueiiue coefuHeHust Kanbius (OKCUJT, THAPOKCHI, coin). JKECTKOCTD
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCHIA M TUIIPOKCU]IA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aroma, HaxoxaeHue B npupone. dusuueckue u
XUMHUYECKHE CBOMCTBA xele3a. OKCUAbI, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux cocraB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oO0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblUsl M HATPUS C BOAOW (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIIeIOBaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX peaKIIMi Ha HOHBI: MArHUS, KaJIbIIHs, ATFOMUHMS, ITUHKA, xkere3a (11)
u xene3a (1), menu (Il), HaGaromeHMEe W ONMMCAHWE TPOILIECCOB OKpPAIIMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaius ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANBHBIX 3a7ad Mo TeMe «BaxHeline
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B NOBCEHEBHOM KHW3HHU YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKUX 0KOTaX U OTPaBICHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpY’Kawolled cpedbl (MpeaenbHas IOoMmycTUMas
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCcnepumenm:

U3y4YeHHEe 00pa3l0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBA3CH NMPU U3YYECHHM XUMHUH B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAy4YHBIM (DaKT, TUIMOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KJIacCU(PUKAINSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MaPHUKOBBIN
3 PeKT, TEXHOIOTUsI, MAaTEPUAIIBI.

dwusnka: Matepus, aTOM, JICKTPOH, POTOH, HEUTPOH, MOH, HYKJIUJI, ©30TOIIHI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUUCCKUI 3aps, IIPOBOHUKH,
MOYPOBOJHUKH, JTUDIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
pemérka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, CAWMHHIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

buonorusi: dorocuHTe3, npixaHue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIILHBIC BEIICCTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOIbI, MOJIE3HBIE
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus AOCTUTAIOTCA B XOJ€ OOy4YeHHs XMMUU B €IMHCTBE Y4YeOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHMs, CAaMOPA3BUTHUS U COLIMAIIM3AIUU O0YUaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOUIECHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
N0JIE3HOM, Y4eOHOMCCIIe10BATENbCKOM, TBOPUECKOUN U IPYTUX BUAAX NESITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW MAESATENBHOCTH TPHU BBITTOJIHEHUH
y4eOHBIX, TO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUH XUMUYECKHUX HKCIIEPUMEHTOB,
CO37aHUM Y4EOHBIX MPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAHUIO M B3aUMOIIOMOIIT!
B MpoIiecce ITON YUeOHOU eI TeTbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApHUILIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHHUS O BELIECTBE M XUMHUYECKOM pPEaKIUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C y4yeOHBIMHU TEKCTaMH, CIPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTH W YPOBHS OOy4YCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJIICHHS aTKOTOJIsI, HAPKOTHUKOB, KypeHU),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTUYSCKOMY M3YUYCHUIO MPOo(ECcCHii M Tpyaa Pa3IMdHOTO poja,
yBaOXCHHE K TPY/Ly U pe3yJIbTaTaM TPYAOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBAHMS, MOHUMAHHE IIEHHOCTU 3J0POBOrO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
paBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIECTBAMH, a TAK)KE B CUTYyAIU X,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIeM M IMyTell WX pEemIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33pPEHUS O0IIIEHAYYHBIE TTOHATHS (3aKOH, TEOPHUS, TPUHITHII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEJIOCTHOMN



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE eiicTBUSA

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJIs1 O0BSICHEHHS OTIEIbHBIX (DaKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUSI (MHIYKTHUBHBIC, ICTYKTUBHBIC, IO aHAJIOTHUN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI D3JIEMEHTa), XUMHYecKass ¢Gopmysia U YypaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIuu,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBBI /1J1s1 POPMUPOBAHHUS TUIIOTE3HI IO MIPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyIUpoBaThH 0000IIEHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJAOB U (POPM NPEACTABICHUS, MOTYy4YaeMYI0 U3 Pa3HbIX UCTOUYHHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOLUIMX JAHHBIX, HEOOXOAUMBIX [JISl BBIIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMANbHYIO (pOpMyY IpeacTaBlieHrus HHOpMALUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESATENIbHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMol Tembl, (OPMYIUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaTOpHOM pabOTHI IO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbD», KOOPIUHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OINPEAENATh LEJIH JeATEeIbHOCTH, ILIAHHPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA MPU BBINOJHEHUHM 33aJaHUA C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, 9K30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIPO aToMa, SJICKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBsI3b, MOJIAPHAsI U HETMOJspHAs KOBaJE€HTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJis1 BeIIecTBa
(poI1eHTHAsI KOHIICHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpbeiBaTh cMbica llepuogmueckoro 3akona J[. M. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHSI, 3aKOHA ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OOMNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HWMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX EMEHTOB (COCTAB U 3aps/ Apa, 00IIEe YUCIO AIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DIIEMEHTHI, HEOPraHWYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO [OJII0 XMMHUYECKOro 3JIEeMEHTa TOo (OpMylie COEIHUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATh OCHOBHBIE ONEPALlMH MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiacCu(UKaIuIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0OBaTh MpaBUJIaM MOJIb30BAHUS XUMHUUECKOU OCYI0M U 1a00paTOPHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(BolOpoZla M KHCIIOpPOJA), MPUTOTOBICHHUIO PACTBOPOB C ONPEACIEHHON
MacCOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KUCJIOT ¢ MOMOIIIbI0 MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U Apyrue).

K xoniy oOydenus B 9 kiacce mpeMeTHBIC PE3yIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasi PeaKIlusi, XUMHUIECKasi CBS3b, TEIUIOBON d(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEaKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKAsT ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3Hs METAIIIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKOU peaKiuu, MpeaeiabHO JOMYyCTUMAasl KOHIIEHTpAIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB U YPABHCHUN XUMUYECKUX PEaKIIHiA;

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpENIeIEHHOMY KJIAcCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTEpU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee 4YUCIO DJIEKTPOHOB M paclpelesieHue HX T0
ANIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUH B Mpeaeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIIL ¢ YYETOM CTPOCHHS UX AaTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIy M COCTaBYy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMEe W CHeMuUUECKUEe XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
OpuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUKA HOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABJICHHSI 3JICKTPOHHOTO OanmaHca 3TUX PEeaKIIHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO OO XHMHYECKOTO »JJeMEHTa 1Mo (opMysie COeIUHCHHS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHAYECKON peaKinu;

COOJTIOIaTh TIPaBHJIA TIOJIH30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpamieHUs C BEIIeCTBAMHU B
COOTBETCTBHHM C HWHCTPYKIUSMH IO BBIMOJHEHUIO JIA00PATOPHBIX
XUMHAYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOJIUTH PEAKIINH, TOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOAHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THUIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIE€paIlii MBICTUTEIBHON JEATENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIN IO, BBISIBJICHUE TPUYUHHO-
CJICICTBEHHBIX CBA3€H — JJIi M3yYEHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0aeHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumusi — BaykHast 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
L ):1 ]
19 BemecTBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 1 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopon. [lonsitue o bubnuoreka [JOK
2.2 8 1
KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 10 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 29

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bubnuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
X 3b.
32 | Ownommomo. y BuGorexa 10K
) Jaren https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasaeny 14 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 5 bubmmorexa [TOK
p p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P Konrtpoiabnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMmeHTOB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHIIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 15 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 19
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B B )KA3HH 4YeJIOBEKA 2 bubmmorexa [TOK
' CHleCTRa 1 MaTeprallbl . https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 2
PesepBHOE Bpemsa 5 bubmorexa LOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
w/n Tema ypoka Beero Konrtpoasubie | IlpakTuueckue 0BpazoBaTEBHbIC
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Posib XuMHM B KU3HU YEIIOBEKA. 1 bubmmoreka [{OK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 [ToHsaTHE 0 METOIaX MO3HAHUSA B XUMUU 1 bubmorera [JOK
https://m.edsoo.ru/ff0d227e
[IpakTrueckas pabota Ne 1 «IIpaBuia paboTsl B
3 nabopaToprH U TPUEMBI 0OpaIIeHUs C 1 1 brbmorexa [OK
https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTI0OBAHUEM)
4 UYucteie BemecTBa 1 cMecH. CriocoObl pa3ieieHust 1 bubnuorexa [JOK
cMeceit https://m.edsoo.ru/ff0d26ca
5 [TpakTtruueckas padota Ne 2 «Paznenenue cmeceit 1 1 bubnuoreka [IOK
(Ha MpUIMEpe OYMCTKH TTOBAPEHHOM COJIH )» https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJIEKYJIbI. ATOMHO - MOJIEKYJISIPHOE 1 bubnuoreka [JOK
y4EeHHUE https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubmuoreka [JOK
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 CIOKHBIE BEIECTBA 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c
9 Xumnueckas popmyina. BareHTHOCTh aTOMOB 1 bubnuoreka [IOK
XUMHUYECKUX BJIEMEHTOB. https://m.edsoo.ru/ff0d2d50
10 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubmorexa [IOK

https://m.edsoo.ru/ff0d2eae



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
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https://m.edsoo.ru/ff0d2eae

1 OtHocuTtenbHas atToMHas Macca. OTHOCUTEIbHAS bub6mmoreka [{OK
MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO AJIEMEHTA B bu6mmoreka [{OK
COCIMHEHUHU https://m.edsoo.ru/ff0d350c
bu6mmoreka [{OK
13 K . Mons. M
0JIMYECTBO BemlecTBa. Mok, MomsipHast macca httos://m.edsoo.ru/ff0d5230
14 OU3NYECKUE U XUMUYECKHUE SBICHUSA. XUMUYECKAS bubnuotexa [JOK
peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBHs MPOTEKAHNUS XUMUYECKHUX bubnuorexa [JOK
peakuuit https://m.edsoo.ru/ff0d3al6
3aK0oH COXpaHEHUSI MAaCChl BEIIECTB. XUMUUYECKHE bu6moreka [IOK
16
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruncnenus koardecTBa, MacChl BEIIECTBA MO bu6moreka [IOK
YpPaBHEHUSAM XUMHUYECKUX PEaKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMuuecknx peakiui bubnuorexa [JOK
18
(coenuHeHMS, pa3IOKEHUS, 3aMEIIEHUs, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4€HBIM-3HIIUKIIOTICAUCT. bubnuoreka [JOK
O00011eHre U cucTeMaTU3alis 3HAHUI https://m.edsoo.ru/ff0d40c4
Kontponbhas padorta Nel o reme «BemectBa u bubnuoreka [JOK
20
XUMHUYECKUE PEAKIIUN) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Coctas Bo3ayxa. bubnuorexa [IOK
Kucnopon — anemeHT u nipoctoe BeniectBo. O30H https://m.edsoo.ru/ff0d448e
duznyecKkue U XMMHUYECKHUEe CBOMCTBA KUCIOPOIa
22 (peakiuu okucaeHus, ropenue). [lonstue 06 bubmmorexa [JOK
peart > TP ' https://m.edsoo.ru/ff0d4614
OKCHJIaX
23 CriocoOsI mostyueHus: KUCI0po/ia B 1a00opaTopuu U bubnmnoreka [JOK

MMPOMBIIIJIICHHOCTH. HpI/IMeHeHI/Ie KHcCJIopoJa

https://m.edsoo.ru/ff0d497a



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
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TemmoBoii 3¢ (hekT XUMHUECKON peaKInu, TOHSTHE

24 O TEPMOXUMHNYECCKOM ABHCHUU, 3K30- U bubnmorexa HOK
p P ’ https://m.edsoo.ru/ff0d4790
OSHAOTCPMHUYCCKUX PCAKIIUAX
o5 TormBo (HedTh, yroib 1 MeTaH). 3arpsisHEHHE bubnuorexa [JOK
BO3/1yXa, CIIOCOOBI €ro MPeJ0TBPALICHUS https://m.edsoo.ru/ff0d4c4a
26 [TpakTraeckas padora Ne 3 mo teme «llomyuenHue bubnuotexa [JOK
1 coOupaHue KUCI0pO/ia, U3yUEHHE Er0 CBOWCTBY https://m.edsoo.ru/ff0d4ae2
97 Bonopox — areMeHT U MpoCTO€e BEIIECTBO. bubnuorexa [JOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
28 ®U3NYECKUE U XUMUYECKUE CBOMCTBA BOJIOPOIA. bubnuotexa [JOK
[Ipumenenne Boopoaa https://m.edsoo.ru/ff0d4dd0
bu6moreka [IOK
29 ITo € 0 KHCJIOTax M CO
TUTTHE O KHETOTAx 1 €L https://m.edsoo.ru/ff0d50d2
bu6mmoreka [IOK
30 C 0 0
OCOOBI MOJTyYeHUs! BOJAOPOa B JabopaTopuu httos://m.edsoo.ru/f0dAddo
31 [Tpaktruueckas padota Ne 4 o teme «llomydenne bubnuoreka [IOK
1 coOMpaHue BOJIOPOa, U3yIECHUE €TI0 CBOWCTBY https://m.edsoo.ru/ff0d4f42
N bu6mmoreka [JOK
32 M i1 00BE .3 A
OIFPHEI ODBEM 9308, JAROH ABOTANpO https://m.edsoo.ru/ff0d542e
Boruncnenus o0pEMa, KOJIMUECTBa BEIIECTBA ra3a
33 10 €T0 U3BECTHOMY KOJMYECTBY BEIIECTBA WM bubmmorexa [TOK
. Y ¥ aem https://m.edsoo.ru/ff0d55a0
00BEMY
Brruncnenus 005EMOB ra3oB M0 ypaBHEHHIO
N . bubmuoreka [JOK
34 peaxkiuu Ha OCHOBE 3aKOHA 0OBbEMHBIX OTHOIIICHUI
https://m.edsoo.ru/ff0d5708
ra3oB
35 ®u3nuecKkrue 1 XMMUUYECKHE CBOMCTBA BOJIbI bubmmorexa [JOK

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

36 CocraB ocHoBanuil. [ToHsiTHe 00 MHIUKATOpPAX httos://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbie u
37 HEHACBIIIEHHbIE PaCTBOPBI. MaccoBas 10s bubmorexa LHOK
https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PaCTBOPE
[TpakTuaeckas padora Ne 5 mo Teme
38 <<1?IpI/IFOTOBJICHEC PacTBOPOB € ONpeAeTEHHOM brbmmorexa [OK
. . n https://m.edsoo.ru/ff0d5eba
MacCOBOH JI0JIei pacTBOPEHHOTO BEIIECTBA»
39 Kontponbnas padota Ne2 o reme «Kucmopo. bubnuorexa [JOK
Boaopon. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, KiaccuuKaIus, HOMEHKIaTypa brbmorexa [TOK
https://m.edsoo.ru/ff0d664e
41 [Tony4yeHnne u XUMHUYECKUE CBOMCTBA KUCIOTHBIX, bubnuoreka [IOK
OCHOBHBIX U aM()OTEPHBIX OKCHUIIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenune u XuMHUYECKUE CBOMCTBA OCHOBAHUI Bubmmorexa [JOK
https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocraB, Kmaccugukaims, HOMEHKIATypa bubmorexa HOK
https://m.edsoo.ru/ff0dfee2
45 [TomyueHnue 1 XuMUYECKHE CBOMCTBA KUCIIOT bubmmorexa [JOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIIATypa, CIOCOObI bubnuoreka [JOK
MOJIY4YEeHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
ITpaktuyeckas padora Ne 6. Pemenue BuGmmorexa [OK
47 AKCMIEPUMEHTAIBHBIX 3a7a4 10 TeMe «OCHOBHBIE

KJIaCCbhl HCOPraHNYCCKUX COCIUHEHUI

https://m.edsoo.ru/00ad9b7c



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
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

I'eneTnueckas CBA3b MCKAY KJIaCCaMHn

bubnuoreka [IOK

48
HEOPraHUYECKUX COCAUHEHUN https://m.edsoo.ru/00ad9a50
49 KonTtposneHas padota Ne3 mo treme "OcHOBHBIE bubnuorexka [JOK
KJIaCChl HEOPraHUYECKUX COCTUHECHHI" https://m.edsoo.ru/00ad9ela
[TepBble MOTBITKU KIACCH(PHUKAIIMA XUMUIECKUX
50 aiieMeHTOB. [ToHATHE O rpyIIIax ¢cXOgHbIX bubnmorexa LHOK
’ pyn https://m.edsoo.ru/00ad9ffa
DJIEMEHTOB
51 [Tepuonnueckuii 3akoH u [lepuoandeckas cucrema bubmmoreka [{OK
xumuueckux anemeHToB . . Menneneera https://m.edsoo.ru/00ada52c
52 Tlepuoapl, TPYIIIEL, TIOATPYIIITHI bubmorexa LOK
PHOJIBL, TPYHIIBL, HOATPYI https://m.edsoo.ru/00ada52c
53 Crtpoenue atomoB. CoCTaB aTOMHBIX sIJIEP. bubnuorexa [JOK
M3oTonbl https://m.edsoo.ru/00ada342
CTpoeHHe TEKTPOHHBIX 000JI0YCK aTOMOB
54 anemeHToB Ilepromnueckoit cucremsr J1. 1 bubmmorexa LOK
P o https://m.edsoo.ru/00ada6hbc
Meupeneena
XapaKkTepruCcTUKa XUMHYECKOTO DJIEMEHTA TI0 €ro
55 nojioxkeHuto B Ilepuoanueckoii cucreme J[. U Eubmorexa HOK
p o https://m.edsoo.ru/00ada824
Meupeneena
3nauenue [leproauueckoro 3akoHa JiIsl pa3BUTHS
56 HaykH U nipaktuku. J[. 1. MennaeneeB — yd4&HbIN Eubmorexa HOK
K p I ya ’ https://m.edsoo.ru/00ada96e
MeAaror U rpaxJaaHuH
57 DJICKTPOOTPULIATEIIBHOCTh ATOMOB XMMHUYECKHX bubnuoreka LJOK
JJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
58 HNonnag xuMu4ueckast CBsI3b
https://m.edsoo.ru/00adac34
bu6mmoreka [JOK
59 KoBasieHTHasI OJIIpHAst XMMUYECKas CBSI3b

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

60 KoBanenTHast HenoJsipHasi XUMHUYECKast CBSI3b 1 httos://m.edsoo.ru/00adaab8
KonTtponsHas padota Ne4 o teme «CtpoeHue
61 aTroma. XuMHUIEcKas cBs3b» / Beepoccuiickas 1 bubamorexa [OK
HpoBepoUHas paboTa https://m.edso0.ru/00adb486
62 Crenenp okucieHus. OKUCIUTENN U 1 bubnuorexka [JOK
BOCCTAaHOBUTEIN https://m.edsoo.ru/00adae28
63 OKHCIUTETFHO-BOCCTAHOBUTEIIHLHBIC PEAKITHH 1 bubnmorexa [TOK
https://m.edsoo.ru/00adb076
64 Peseps. [loBTopenne. Beepoccutickas 1 bubnuoreka [JOK
MpoBepoUHas padbora. https://m.edsoo.ru/00ad9ch2
bubnuoreka [JOK
65 Peseps. TosTopernie 1 https://m.edsogru/fdeGch
66 Peseps.[loBTopenue bubnuorexa [JOK
67 Peseps. [loBTopenue bubnuorexa [JOK
68 Peseps. [loBTopenue bubnuorexa [JOK
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
nugposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypcsl
1 [Tepuonnueckuii 3akoH. [leproanueckas cucrema 1 bubmmoreka [{OK
xumuueckux anemeHToB . . Menneneera https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB 1 bubnuorexa [JOK
XUMHUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPHUOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukarnus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bubpl XuMU4eCcKkoil CBA3U U TUTIBI 1 bubnuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme «IloBTopenue u
5 yriIyOJIeHHe 3HAaHUW OCHOBHBIX Pa3fesioB Kypca 8 1 1
KJ1acca
5 Knaccudukanus XuMu4ecKuX peakiuu 1mo 1 bubnuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN PEaKIIUH.
bu6mmoreka [JOK
7 [ToHsiTHE O TOMOTEHHBIX U F'€TEPOTEHHBIX 1
https://m.edsoo.ru/00adbe9a
peaxusax
[TonsiTHe 0 XUMHUYECKOM paBHOBECHH. DaKTOPHI,
. bubmuoreka [JOK
8 BIIUSIIOILIME HA CKOPOCTh XUMHUUYECKOHN peakluu u 1
https://m.edsoo.ru/00adc28c
MOJIOKEHUE XMMUYECKOTO PaBHOBECHUS
bu6mmoreka [JOK
9 OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIINU 1

https://m.edsoo.ru/00adcade
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10 Teopus 2IEKTPONUTUUECKON TUCCOLUALUH. bubnuorexka [JOK
CunbHbIe U crtadble AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIE ypaBHEHHsI peaKkui bubmmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUN B
12 CBETE MPECTABIECHUHN 00 IEKTPOIUTHUECKOMN bubmmorexa LIOK
https://m.edsoo.ru/00add5d8
JTUCCOITHAITIN
XHUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MIPE/ICTaBICHUH 00 IEKTPOIUTUYECKOU bubmrorexa LIOK
https://m.edsoo.ru/00add8b2
JTUCCOTTHAITIN
. bubnuorexa [JOK
14 Homsmie o rigpouse conelt https://m.edsoo.ru/00add9d4
. bubnuorexa [JOK
15 O06001eHre U cucTeMaTrU3aIus 3HaHUH httos://m.edsoo.ru/00addd12
16 [TpakTruueckas padota Ne 1. «Pemenne bubnuoreka [JOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTtponbHas padota Ne2 o teme
17 «DQNEKTpOoIUTUYECKas Tuccoanust. XUMUYECKUE Bubmmorexa LIOK
https://m.edsoo.ru/00addecO
peaxkiuu B pacTBOpax»
18 OO6mrast XxapaKTepUCTHKA TaJIOTeHOB. XUMUUYECKHE bubnuorexa [JOK
CBOICTBa Ha MpUMEPE XJIopa https://m.edsoo.ru/00addfe2
19 XnopoBojopoa. ConsiHast KUCIIOTa, XUMUYECKUE bubnuoreka [JOK
CBOWCTBA, MOJIyY€HHE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [Ipaktuueckas paborta Ne 2 o teme «llomyyenue bubnuoreka [JOK
COJITHOM KUCJIOTBI, U3yYEHHE €€ CBOUCTBY» https://m.edsoo.ru/00ade348
21 Boeruucnenus no ypaBHEHUSM XUMHUUYECKHX bubnuoreka [JOK

peaKHHﬁ, €CJIM OAVH U3 pCarcHTOB J1aH B HU30BITKE

https://m.edsoo.ru/00ade488
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bubnuoreka [IOK

22 OOmast xapakTepucTuka 5eMeHToB VIA-rpymnisl httos://m.edsoo.ru/00ade64a
AmoTponHbie MoaupuKanun cepbl. Haxoxnenue
23 Cephl U e€ COeTMHEHUH B Mpupoie. XUMUIECKUE bubamorexa [OK
. https://m.edsoo.ru/00ade64a
CBOIICTBa cepbl
24 CepoBojiopoji, cTpocHHE, (PU3HIECKUE U bubnuotexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
o5 Oxcunpl cepol. CepHast KUCIIOTa, GU3HYECKUE U bubnuotexa [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIIUH, JIEKAIME B OCHOBE
26 MIPOMBIIIJICHHOTO CTI0C00a MOTyYeHUsT CepHOI bubnuorexa [JOK
KHUCJIOTBI. XUMUYECKOE 3arpsI3HEHNE OKPYXKAOIIEH https://m.edsoo.ru/00adec8a
Cpelbl COeTMHEHUSIMU CEPBI
97 Brrunciienne MaccoBoil A0JIM BbIXOJa TPOAYKTA bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO6mrast XxapaKTepUCTHKA PJIEMEHTOB V A-TpyIIIIbI.
28 A30T, pactipocTpaHeHue B IPUPOJIE, GPU3HUECKHE U bubamorera LOK
N https://m.edsoo.ru/00adeea6
XMUMHYECKUE CBOMCTBA
29 AMMHaK, ero pu3ndecKkue 1 XUMUICCKUE bubnuorexa [JOK
CBOICTBA, MOJYyYEHHUE U TPUMEHEHUE https://m.edso0.ru/00adf004
30 [IpakTuueckas padorta Ne 3 mo teme «llomyyenue bubnuoreka [JOK
aMMHaKa, U3y4YE€HUE €r0 CBOMCTB https://m.edsoo.ru/00adf180
31 A30THAas KUCJOTA, €€ (Pru3ndecKue u XuMUYECKUE bubnuoreka [JOK
CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIE aMMOHUS B
39 KauecTBE MUHEPAIbHBIX YI0OpeHu. XUMU4ecKoe bubnuoreka [JOK

3arpsA3HCHUC 0pr>1<a}omel?1 Cpcabl COCANHCHUSAMU
a30Ta

https://m.edsoo.ru/00adf518
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dochop. Oxeun dpocdopa (V) u pochopuas

33 KHCIIOTA, (PU3NYECKHE U XUMHUYECKHE CBOICTBA Bubmnotexa LIOK
’ ’ https://m.edsoo.ru/00adf68a
MOJTy4CHHUE
Wcnonb3oBanue pocdaTtoB B KauecTBe
34 MUHEPAJIbHBIX YI00pEeHH. 3arpsi3HeHNE bubamorexa [OK
PEVIBHBIY YAODPEHI. S4TD https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
35 Yraepoa, pacnpocTpaHeHHE B IPUPOJE, bubnuotexa [JOK
(buznyeckrue U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux (pu3nveckne U XUMHISCKUC
. bubnuotexa [JOK
36 CBOMCTBA. DKOJIOTHUECKUE MTPOOIIEMBI, CBSI3aHHBIC
https://m.edsoo.ru/00adfebe
¢ okcuzioM yriepoaa (1V)
bu6moreka [IOK
37 VYroJyibHAs KUCIOTA U €€ CONn
https://m.edsoo.ru/00ae006¢c
[Tpaktrueckas pabota Ne 4 o teme "Ilomydenne
38 JIEKMCIIOTO raza. KauecTBeHHas peakiusa Ha bubmmorexa LOK
T . P https://m.edsoo.ru/00ae027e
KapOOHaT-NOH
39 [TepBoHauanbHBIEC MOHATHS 00 OPTAHUYECKUX bubnuoreka [JOK
BEIIECTBAX KaK O COCMHECHUSX YIJIepo/ia https://m.edsoo.ru/00ae054e
40 KpemHuwii u ero coenuHeHUs bubmmorexa [JOK
P A https://m.edsoo.ru/00ae080a
[IpakTueckas pabota Ne 5. Pemenue
. bubmuoreka [JOK
41 AKCIEPUMEHTAJIBLHBIX 3a7a4 1o TeMe «BakHelme
https://m.edsoo.ru/00ae0bf2
HEMETAJLIbl U UX COCTUHEHUS
42 KonTponsnas padora Ne3 no teme «BaxHeiiine bubnuoreka [JOK
HeMeTaJlJIbl U UX COSIUHEHUS https://m.edsoo.ru/00ae0el8
43 OO11ast XxapakKTepUCTUKA XMMHYECKHX 3JIEMEHTOB bubnuorexa [IOK

— MeTajIoB. MeTamnndeckas CBA3b U

https://m.edsoo.ru/00ael103e
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METAJUIMYECKasE KPUCTAJUIMYECKAS PEIIETKA.
dusznueckue cBOMCTBA METAIIIOB

XHUMHYECKUE CBOMCTBA METAJLJIOB.

bu6mmoreka [{OK

44 DNEeKTPOXUMHUYECKUH Psil HAPSHKEHU METAJIIOB https://m.edsoo.ru/00ae1156
O6mue criocoOb! omydeHust MeTauioB. CIuTaBbl.
45 Beruncnenus 1o ypaBHEHUAM XUMHUYECKHUX bubnuorexa [JOK
peaKuuid, €CJIM OJJUH U3 PEAr€HTOB COAEPIKUT https://m.edsoo.ru/00ae1156
MIPUMECH
46 [TonsiTHE O KOPPO3UH METATIIOB bubamorexa [OK
https://m.edsoo.ru/00ae1278
bubnuorexa [JOK
47 [lenotrbie MeTAIL https:// m.edso;I ru/00ael4b2
48 Oxcubpl U TUIPOKCHIBI HATPUS U Kalus Bubamorexa [IOK
https://m.edsoo.ru/00ae14b2
49 Illenouno3eMeNnbHbIC METAIIBI — KAJIBIIHN 1 bubnuorexa [JOK
MarHuu https://m.edsoo.ru/00ael5e8
50 Baxueinme coequHEHNS KaJIbIIUI bubmmorexa LOK
https://m.edsoo.ru/00ael5e8
51 O00011eHre U cucTeMaTU3alus 3HAHUI
n N bubnuoreka [JOK
52 JKécTtkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS https://m.e dsogru 10021886
53 [IpakTuueckas padora Ne 6 mo teme "XKEcTkocTh bubnuoreka [JOK
BO/JIbI U METOJIbI €€ yCTpaHEHUS" https://m.edsoo.ru/00aelae8
54 [ — bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOWCTBA OKCH/IA U THIPOKCHIA bubmorexa [IOK

https://m.edsoo.ru/00aelc64
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bubnuoreka [IOK

% Aeneso https://m.edsoo.ru/00ae1d86
57 Oxcunpl, Tuapokcuasl u con xenesa (1) u bubnuorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
. bubnuotexa [JOK
58 O06o01IeHre 1 cucTeMaTu3alus 3HaHu ! httos://m.eds0o.ru/00ae3566
59 KonTponsnas pabora Ne4 no teme «BaxHeiine
METaJUTBI U UX COCTMHCHUSD)
Berarcnenus o ypaBHEHUSIM XHMHYECKUAX
60 peaKIyii, eCliv OJIMH U3 PEareHTOB JaH B N30BITKE bubnuorexa [JOK
WJIW COJIEPKUT MTPUMECH. BbIuucieHust MaccoBou https://m.edso00.ru/00ae35e6
JIOJTH BBIXOJIa TIPOAYKTA PEaKIIHH
[IpakTrueckas padorta Ne 7. Pemenue
61 AKCIIEPUMEHTAIILHBIX 3a/a4 10 Teme «BaxHeimme bubmorexa LOK
https://m.edsoo.ru/00ae3de8
METaJJIbl U UX COCAUHEHUS
62 BemiecTBa n maTepuranbl B TOBCEAHEBHOM KU3HU bubnuoreka [JOK
YeJI0BeKa https://m.edsoo.ru/00ae3f50
63 XUMHUYECKOE 3arpsi3HEHNE OKPY>KAIOIIEH CpeIbl. bubnuoreka [JOK
Ponp xumuu B pemieHnn SKOJOTHYECKUX TPOoOIeM https://m.edsoo.ru/00ae4270
bubnuoreka [JOK
o4 Pesepe. Hotoperine https://m.edsoc%.lru/OanOdOa
bubmuoreka [JOK
05 Pesepe. loptoperine https://m.edsoc])_.[rUIOOadbSSC
bubmuoreka [JOK
06 Pesepe. loptoperine https://m.edsoc])_.[rUIOOadbSSC
67 Peseps. [loBTopenue Bubmmorexa LIOK

https://m.edsoo.ru/00ad9cb2
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68

Peseps. IloBTopenue

bubnuoreka [IOK
https://m.edsoo.ru/00ad9cbh2
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MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHA OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KJIACC
Kona .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOT'0 00111eTr0 00pa30BaHus
pe3yJabTara
1 ITo teme: «IlepBoHaYanbHBIE XUMHUYECKHAE TIOHATHUS»
pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHITHH: aTOM, MOJEKYJa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOIHAS ¥ HEOJHOPOJIHAS), BaJCHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
1.1 MaccoBasi J0JIsI XUMUUYECKOTO DJIEMEHTa B COSAMHEHUH, MOJISIPHBIN 00BEM,
XUMUYECKass peakius, KIacCH(PUKAIMS PEaKIHil: pEeaKkuu COCIUHECHHS,
peaKIuu pasJIoKEHUs, PEAKIMU 3aMEIECHUs, PEaKIuu OOMEHa, PK30- U
SHIOTEPMHUUYECKHE pEaKIMH, TeroBo d(ddexT peakuu, pacTBop,
MaccoBas JI0JIs BelecTBa (TIPOIEHTHAS KOHIICHTPAIsI) B PaCTBOPE
19 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX TMOHSATHA U
' MPUMEHATH 3TH MOHATHUA IMPU OMUCAHUY BEILIECTB U UX MPEBPALLICHUIN
13 WCIIOJb30BaTh XWMHYECKYI) CHMBOJIMKY [UISI COCTaBJIEHUS (OpMYII
' BEIIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIHI
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHMS MAacChl BEIIECTB, MOCTOSIHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUYEHHUSI, 3aKOHA ABOTAIpO
15 OTIPENIETATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHUSIX
16 KIacCU(UIIMPOBATh XMUMHUYECKHE peakiuu (10 YHCIy W COCTaBy
' YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIIOBOMY YD (DEKTY)
1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BELIECTB
18 BBIUUCIISATH MAaCCOBYIO JIONIO XHMHYECKOrO »JJeMeHTa 1o dopmyse
. COCIUHEHMS,
1.9 BBIYHMCIISITH MACCOBYIO JIOJIO BEILIECTBA B paCTBOPE
110 NPUMEHSTh E€CTECTBEHHOHAYYHBIE METOJbl TO3HAHUS — HaOIIoAeHHE,
. U3MEepeHne, MOACTUPOBAHUE, SKCIIEPUMEHT (PEealIbHBIN U MBICIICHHBIN )
2 [To Teme: «BaxHelmue npeIcTaBUTENId HEOPraHUYECKHUX BEILIECTB)
21 pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHX IMOHSATHUM: OKCHJ, KHCIIOTA,

OCHOBAaHHE, COJIb




2.2

ONPENENATh IPUHAUIEKHOCTh BELIECTB K ONpEAEeIEHHOMY Kiaccy

COeMHEHUH 1o Gopmynaam

2.3

KJIACCU(UITUPOBATH HEOPTAHUYECKUE BEIIECTBA

2.4

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPK/Aast OMHCAHUE TPUMEPAMU MOJIEKYIISIPHBIX

YPaBHEHUH COOTBETCTBYIOIIMX XMMUYECKUX PEAKLIUN

2.5

IIPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX KaYECTBEHHOI'O
COCTaBa, BO3MOXKHOCTM MPOTEKAHMS XHMHYECKMX IpPEBpallCcHUN B

PA3IMYIHBIX YCIIOBHAX

2.6

CJIEI0BATh IIPaBUJIaM I0JIb30BAHUS XUMUYECKOU MOCYI0M 1 1ab0paTOPHBIM
o0OpyIOBaHUEM, a TakKe IpaBWiIaM oOOpallleHUs C BEIIeCTBAaMH B
COOTBE€TCTBUM C HHCTPYKIUAMH TII0  BBIIIOJHCHHUIO na6opaTopHHx
XUMHUYECKUX OTBITOB IO MOJTYICHHUIO B COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(BogopoJa M KHCIOPOJAA), IPUTOTOBICHUIO PACTBOPOB C OINpPENEIIEHHON
MAacCOBOW JOJEH pacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATh W IPOBOIUTH
XMMHUYECKHE SKCIIEPUMEHTHI MO pPacHO3HaBaHUIO PAcTBOPOB IIesoued U

KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JaKMyc, GeHomdTaaenH, METUIOPAHK

H Ipyrue)

2.7

MIPOBOJUTH PACUEThI 110 YPABHEHUIO XUMUYECKOM peaKkiuu

ITo Teme: «Ilepuonnueckuii 3akoH u [lepronueckas cucreMa XMuMUYECKUX
anementoB JI. . MenneneeBa. CtpoeHne aroMOB. XUMHUYECKasi CBSI3b.

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC PEAKIIUN»

3.1

pacKprIBaTb CMBICII OCHOBHBIX XHWMHUUYCCKHUX MTOHSATHUM: AAp0  aToMa,
3J'I€KTpOHHBII>i clIon aToMa, aTOMHasd Op6I/ITaJ'II>, paanyc aroMa, XuUMHUYCCKas
CBA3b, IoJiApHad u HCIIOJIIPpHaA KOBAJICHTHAasA CBA3b,
QJICKTPOOTPULIATCIIBHOCTb, HOHHAA CBA3b, MOH, KAaTHMOH, AHHOH, CTCIICHb

OKHUCJICHUA

3.2

KJ'IaCCI/I(bI/II_II/IpOBaTb XHUMHUYCCKHUEC JJICMCHTBI

3.3

ONMCBIBATh M XapakTepu3oBaTh TaOnmuuHyto ¢opmy Ilepuoanueckoit
CHUCTEMBbl XHMHYECKHX OJJIEMEHTOB: pa3jiuyaTh MOHATHS  «IJIaBHas
nojarpynna (A rpynna)» u «noboynas noarpynna (b rpynmna)», «mansie» u

«OOIBIIHEY NEepruoabl

3.4

packpeiBaTh cmbicn Ilepuommueckoro 3axona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAHUE IEPUOJUYECKONM 3aBUCHUMOCTU CBOWCTB

XUMHUYCCKHUX 3JICMCHTOB OT UX ITOJTOXCHUSA B HepHOHquCKOﬁ CHUCTEMC




COOTHOCHUTD 0603Ha‘IeHI/ISI, KOTOPBIC HUMCIOTCS B TaGHI/ILIe «HepI/IOl[I/I‘IeCKaH

cucteMa XuMuueckux osieMeHToB JI.M. MeHnjeneeBay ¢ YHCIOBBIMU

3.5 XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn  sAapa, OOIIee YHCIO JJIGKTPOHOB M pAcCHpelielicHHe X TI0
AIIEKTPOHHBIM CJIOSIM)
3.6 OTIPENETSATh CTEIEHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COCTUHEHUIX
3.7 ONpeNeNsiTh BHUJ XUMHYECKON CBs3M (KOBAJCHTHAss W HMOHHAs) B
' HEOPraHUYECKUX COCAUHEHUIX
9 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOCHHSI OCHOBHOI
MPOBEPAEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus
pe3yJbTara
1 ITo Teme: «BelecTBoO U XUMUYECKasT PEAKIIUS»
pacKpbIBaTh  CMBICI OCHOBHBIX XMMHYECKHX TMOHSTHI: pacTBOD,
SJIEKTPOJIUTHI,  HEAJEKTPOJUTHI,  AJIEKTPOJIUTHYECKAs  JUCCOLMAINS,
peakuuu HMOHHOTO OOMeHa, Karajau3aTop, XHUMHYECKOe pPaBHOBECHE,
11 oOpaTuMble 1 HEOOpaTUMbIE PEAKINH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
' peakuyy, OKHUCINUTEIb, BOCCTAHOBUTENb, OKUCICHHUE U BOCCTAHOBJICHUE,
almoTponusi, aMm(poTepHOCTh, XUMHUYECKasi CBS3b (KOBaJICHTHAs, MOHHAs,
METaJIJIMYecKasi), KpHUCTaJUIMYecKass  pemeéTka, CIUIaBbl, CKOPOCTb
XUMUYECKON peaKuuu
12 WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX NOHATUH U
' IPUMEHATH 3TU MOHATHUS IPU OMUCAHUM BEILIECTB U X IIPEBPAILCHUM
COCTaBJISITh YPaBHEHUS SJIEKTPOJIUTHUYECKOM JUCCOLMALUU  KHUCIOT,
1.3 HIEJI0YEH U COJIEH, MOJHBIE U COKPAIEHHBIE YPaBHEHHS PEaKLUii HOHHOTO
oOmeHa
14 pacKphIBaTh CYLIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIMI
. MOCPEICTBOM COCTABIIEHUS DJIEKTPOHHOTO OajaHca dTHX PeaKIuii
1.5 MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUECKOU peaklnu
5 [Io Temam: «Hemerasnmel M uX coeauHeHus» U «MeTtamnmel UM UX
COCIMHEHUS»
21 XapaKkTepu30BaTh (OMUCHIBATh) OOIIME W CcHelupHUUEecCKne XUMHUYECKUE

CBOMMCTBA MNpOCTBIX M CJIOKHBIX BCHICCTB, TMOATBCPIKAAA OIMMCAHUC




IIpUMEpaMU MOJIEKYJSIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIUX

XUMHUYECKUX PEAKIIUI

2.2

COCTaBJIAATb YpaBHCHHA peaKHHfI, MNOATBCPXKAAOIINX CYIICCTBOBAHHC

TCHETHUYCCKOM CBA3U MCKAY BEIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

ITPOrHO3UPOBATH CBOMCTBa BCHICCTB B 3aBUCUMOCTHU OT HX CTPOCHHA,
BO3MOJXHOCTH MPOTCKAHUA XUMHUUYCCKUX HpeBpameHHﬁ B PAa3JIUMYHBIX

YCIIOBHSIX
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CJIEI0BaTh IIPaBHUJIaM I0JIb30BAHUS XUMUYECKOU MOCY 101 1 1ab0paTOPHBIM
o0opy/noBaHHEM, a TakkKe IpaBwiaM oOOpallleHuss C BEIIeCTBaMU B
COOTBETCTBUM C MHCTPYKUHSMH 110 BBINOJHEHUIO J1AaDOPATOPHBIX
XMMHUYECKUX OMBITOB I10 MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB

(aMMMaKa M yriaekucioro rasa)

2.5

MIPOBOIUTH PEAKITUH, TIOITBEPIKIAIONINE KAaUeCTBEHHBINM COCTAB Pa3INIHBIX
BEIECTB: PACIO3HABATH OMBITHBIM ITyTEM XJIOPHJI-, OpOMUMI, WO,
kapOoHat, docdar, cwImMkKar, CcyibpaT, THIAPOKCUIUOHBI, KATHOHBI
aMMOHWS, WOHBI WM3YYCHHBIX METAJIOB, MPHUCYTCTBYIOIIHEC B BOJHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMHs U OKpyKaromas cpear»

3.1

pacKpbIBaTh CMBICH OCHOBHBIX xumudeckux noustuil: [T1JIK BemecTBa;

KOPPO3Hs METAIIJIOB

3.2

IIPUMCEHATHE OCHOBHBIC OII€pallun MBICIIUTEIbHOM JCATCIBbHOCTH — aHAJIN3 1
CHUHTC3, CPABHCHHUC, O606IHCHI/IG, CUCTEMATU3AlUI0, BBIABJICHUC ITPUYUMHHO -
CJIICACTBECHHBIX CBsA3EH — AT U3y4YCHUA CBOMCTB BEIIECTB U XMMHUUYECCKUX
peaKuHﬁ; C€CCTCCTBCHHOHAYYHBIC MCETOAbI IIO3HAHUA — Ha6J'IIOI[CHI/Ie,

U3MEepeHne, MOACTUPOBAHUE, SKCIIEPUMEHT (pealbHbII U MBICIICHHBIN)




MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponb XUuMuM B )KM3HU YeJIOBEKA. XMMHUS B CUCTEME HayK. Tena

1 BemecTBa. OU3NISCKHUE CBOMCTBA BEIIECTB. ArperaTHoe COCTOSHHEC BC€IICCTB

1.2

IlonsTHE O METOJaX IMO3HAaHUsA B XUMHUU. Ywucteie BCIICCTBA U1 CMCCH. Crioco0n1

pa3aeieHust cMecen

1.3

ATOMBI H MOJICKYJIBI. Xumuueckue diaeMeHThl. CHMBOIBI XUMHYECKHUX

a51eMeHTOB. IIpocTeie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE y4EHUE

1.4

Xumunueckas ¢popmyina. BaneHTHOCT, aTOMOB XMMUYECKHX AJIEMEHTOB. 3aKOH
MIOCTOSAHCTBA  cocTaBa  BemecTB.  OTHOCHTENBHAs  aTOMHAs — Macca.
OtHocuTenbHass MOJIEKYIIpHas Macca. MaccoBas 10 XMMHUYECKOTO JJIEMEHTa

B COEIMHEHNH

1.5

KonnuectBo BemectBa. Mosb. MonsipHas macca. B3auMOCBSI3b KOJMYECTBa,
Macchl M 4YHCIIa CTPYKTYPHBIX €AMHHUIl BemiectBa. Pacuérel mo ¢opmynam

XUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKUE SIBICHUS. XUMHUYECKasi peaklus U e€ MpU3HaKH.
3aK0oH COXpaHEHUsT MacChl BEIIECTB. XUMHUUYECKHe ypaBHeHUs1. Kinaccudukarus

XUMHUYECKUX peaklnil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOU MOCYI0H, C IpaBUIIaMU
paboTtel B Jaboparopur W TpuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
0o0OpyJIOBaHMEM, H3Y4YE€HHUE W ONHCaHHE (QHU3MYECKHX CBOMCTB 00pa3IoB
HEOPraHMYECKUX BEIIECTB, HaOmojcHue (u3nyecknx (TUIaBJICHHE BOCKa,
TasHHUE JIbJ]a, PAaCTHPAHKUE caxapa B CTYIKE, KUIIEHUE U KOHICHCAIIHMS BOJIbI) U
XUMUYECKUX  (TOpEHHE CBEYM, NPOKAIMBAHHE MEIHOW  IMPOBOJIOKH,
B3aMMOJICHICTBHE MeJlla C KHUCIIOTOW) sIBIICHHW, HAONIOJCHUE M OIMCaHUEC
NPU3HAKOB MPOTCKAHHWS XUMHUYECKUX peakiuil (pasjokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus, pa3IoKeHue THIPOKCH A
veau(ll) mpu HarpeBaHuu, B3aMMOJCIHCTBHE JKele3a C PacTBOPOM COIHU
meau(ll), m3ydenune crnocoOoB pazneneHuss cMmeced (C MOMOIIBID MAarHMTa,
¢bunbTpOBaHUE, BBIAPUBAHME, AUCTUILIALNS, Xpomarorpadwus), MpoBeaeHUE

OYUCTKH HOBapeHHOﬁ COJINH, HaGJIIOI[eHI/IC H OIMUCAHUC PC3YJIbTATOB ITPOBCACHUSA




OIIbITa, WJIJIIOCTPUPYIOLICTO 3aKOH COXPAaHCHUSA MACChI, CO3JaHUC MoOJeIeH

MOJIEKYJ (IIapOCTEPIKHEBBIX)

Baxuelime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopom — siemeHT u mpoctoe
BemiecTBo. HaxoxaeHue kuciopona B mpupoje, pu3nuecKkue U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunsl. [Ipuvenenne kucnopona. CrocoOb
HOJIy4EHHUS] KHUCIOpoJa B JIabOpaTopuu U MpOoMbIIIIeHHOCTH. Kpyrosopot

KHcopoa B pupoae. O30H — alyIoTponHast MoAU(UKALIMS KUCIOpoaa

2.2

TemnoBoil 3¢ ekt xuMHUecKol peakliuy, TepPMOXUMUYECKHE YPAaBHEHUS, IK30-
U 3HJIOTEpMUYECKHE peakuu. TOIINBO: Yroab U MeTaH. 3arpsi3HeHue BO3/1yXa,

yCUJIEHUE MTAPHUKOBOTO 3P eKTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

Bonmopon — anemeHT u mpocroe BemecTso. HaxoxneHne Bomoposa B MPUPOLIE,
¢u3nueckre M XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI MOTy4eHHS.

Kucnorte! u conu
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MouisipHblil 00BEM ra3oB. Pacuérsl 1o XUMHUYECKUM YPaBHEHUSIM

2.5

®dusnyeckue CBOWCTBAa BOAbl. Boga kak pacTBoputesb. PacTBOpEIL
HaceiieHHbple 1 HEHACBIIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasg 1107151 BellecTBa B pacTBope. XUMHUYECKHME CBOWCTBA BOJIBI.
OcHoBanus. Ponb pacTBOPOB B MPUPOJIE U B KU3HU yeioBeka. KpyroBopor
BO/JIbI B IPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BOJ. OXpaHa M 0YMCTKA IPUPOIHBIX

BOJI

2.6

Knaccudukanus nHeopranmdeckux coenuHennit. Oxcuapl. Knaccudukaruys
OKCHUJIOB: coJsieoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBbIE) W
HecosieoOpazyromue. HomeHkmarypa okcumoB. dusznueckue W XUMHYECCKHE

CBOMCTBA OKCH/JIOB. HOHy‘IGHI/IC OKCHUIOB

2.7

OcHoBanus. Knaccudukanuss OCHOBaHM: MIETOUYM U HEPACTBOPHUMBIE
ocHoBaHus. Homenknatypa ocHoBaHuN. PU3NYECKUE U XUMUYECKUE CBOMCTBA

ocHoBaHu. [losyueHne ocHoBaHuUi

2.8

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousudeckue u
XUMHYECKHEe cBoiicTBa KucioT. Pgam aktmBHOCcTM MeTayuioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknarypa cosneil. Pu3nyeckue M XUMUYECKHUE CBOWCTBA COJIEH.

ITony4yenue couen

2.10

I'eneTnueckas CBS3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCIUHEHUI




2.11

XUMUYECKUN  DKCHEPUMEHT: KAYECTBEHHOE OIPEIEIIEHUE  COJEepKaHus
KHCJIOpOJa B BO3/AyXe, MOJy4YeHHE, COOMpaHHe, PAclo3HABAHWE U W3YYCHHE
CBOMCTB KHCIIOpOJa, HAOIIOIeHNE B3aMMOACHCTBHSI BEUIECTB C KHCIOPOAOM U
yCIIOBUSI BOSHUKHOBEHUSI M IPEKPALICHUS TOpeHUs (10XkKapa), O3HAKOMJIEHHE C
oOpa3laMu OKCHUJOB M OIHCAaHUE HX CBOWCTB, IOJIyY€HUE, COOHMpaHue,
pacrno3HaBaHUE U W3Y4YE€HHE CBOWMCTB BOJOpPOAA (TOpeHue), B3aUMOJAEHUCTBUE
BoJiopoAa ¢ okcuaom meau(ll) (Bo3M0oKHO HCTIONB30BaHUE BUICOMATEPUAIIOB),
HaOmroneHne 0Opas3IoB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIEIOBAHNE
OCOOEHHOCTEl pacTBOPEHMsS] BEIIECTB C pPa3IMYHOM pPAacCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MACCOBOW JI0JIEW pacTBOPEHHOIO
BEILECTBA, B3aWMOJIEUCTBHE BOJAbI C METaUIaMU (HaTpUeM U KaJbIHEM)
(BO3MOXXHO HCHOJIb30BAaHUE BHJIEOMATEpPUANIOB), OIPEIECIIEHUE pPacTBOPOB
KHCIIOT W IIEeJoYel ¢ MOMOINbI0 HHIMKATOpPOB, HCCIENOBaHHE 00pa3loB
HEOPraHMYECKUX BELIECTB pa3IMYHBbIX KJIacCOB, HAOMIOJEHHE W3MEHEHUs
OKpack HWHAMKATOPOB B pacTBOpax KHUCIOT M IIeJo4Yel, H3ydeHHe
B3auMoeiicTBus okcuaa meau(ll) ¢ pacTBOpoMm CepHON KHCIOTHI, KHCIOT C
METaJNIaMU, PEAKIIUN HEUTpATU3aliH, TOJTYYEHNE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOTO MeTajjla JAPYyrUM U3 pacTBopa COJH, pelIeHue
SKCIIEPUMEHTAJIbHBIX 3a7au Mo Teme «BaxHeillme Kiacchl HEOpraHMYECKUX

COEIUHEHUI

[Tepuoanueckuii 3akoH u [lepuoandeckas cucreMa XMMUYECKUX AJIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINHN

3.1

[lepBpie TOMBITKH KIAaCCU(PUKAIUU XUMHUYECKUX dyieMeHToB. [lonsTtue o
IPYINIaX CXOJHBIX 3JIEMEHTOB (IIENIOYHBIE U IIEIOYHO3EMENbHbIE METalIbl,
TaJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aMm@oTepHbIe

OKCHUABbI U TUAPOKCHUIBI

3.2

Ilepunonnueckuii 3akoH. [leproanyeckas cucteMa XuMHUYECKUX 351eMeHToB J1. .
Menneneena. KopoTtkonepuoanas n JUTMHHOTIEPUOTHAS hopmbI
[lepuonnueckort cucrembl xumuuyeckux dsnemeHtoB .M. Menneneesa.
[lepuonsr u rpymnmbl. OU3HYECKUN CMBICI TMOPSAIKOBOTO HOMEPA, HOMEPOB

Iepruoaa U IrpyIiibl 3JICMCHTA

3.3

CTpOCHI/Ie aroMoB. CocTaB aTOMHBIX AAep. H3oT1OmHI. 9J'IeKTpOH]':>I. CTpOeHI/Ie

OJICKTPOHHBIX 000JI04YEK aTOMOB MEPBLIX 20 XUMHYECKHX D3JICMCHTOB




IIepnognueckoit cucrems! .M. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOTO

3JIEMEHTA 1O €ro MnoJjoxeHuro B [lepuoanyeckoii cucreme [I.M1. MenneneeBa

3.4

3aKOHOMEPHOCTH H3MEHEHHs paguyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METAJUIMYECKMX M HEMETAUIMYECKUX CBOMCTB IIO TPYIIIaM M IIEPUOJAM.
3nauenue Ilepuoanueckoro 3akoHa u [leproauueckoil cUCTEMBl XMMHUYECKUX
3JIEMEHTOB JJIs pa3BUTHS Haykd U npaktuku. .M. MenneneeB — y4€HbId U

IpakIaHUH

3.5

Xumuueckasi CBs3b. KoBanmeHTHass (TMOJisspHAsT W HEMOJIApHAsi) CBS3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHAas CBI3b

3.6

Crenenb okuciieHus. OKHCIUTEIFHOBOCCTAHOBUTEILHBIC peaKkuu. HpOIICCCI)I

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH OSKCIIEPUMEHT: H3yuyeHHE O0O0pa3loB BEIIECTB METAIJIOB U
HEMETAJUIOB, B3aMMOJICHCTBHE THIPOKCHAA IIMHKA C PacTBOpPaMH KHCIOT M
LIEJI0YEH, NMPOBEACHUE ONBITOB, WIUTHOCTPUPYIOLINX IPUMEPBI OKUCIUTEIBHO -

BOCCTaHOBUTEJIbHBIX peaKkiuil (ropeHue, peakluu pas3iokKeH!sl, COETUHEHMS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[Tepuoanueckuii 3akoH. Ilepuoandeckas cucrema Xumu4yeckux snementon ..
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB
XUMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX IMEPHUOJOB, Kallks, KaJIbLHs U HUX
COCIMHCHUN B COOTBETCTBHUU C IOJIOKEHHEM 3jeMeHTOB B [lepmoamueckoit

CUCTEME U CTPOCHHUEM UX aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHABI XUMHWYECKOH CBSI3U. THIIBI KPpUCTAJIMICCKUX
peH_IéTOK, 3aBUCUMOCTH CBOMCTB BCIICCTBA OT THUIIA KpHCTaHHquCKOﬁ peHIéTKI/I
H B4 XUMHWYECKOH CBS3H. KJ'IaCCI/Iq)I/IKaHI/IH N HOMCHKJIATypa HCOPIraHUYICCKUX
BCIICCTB (Me)KI[YHapOI[HaH u TpI/IBI/IaJ'IBHaH). XuMudeckue cBOMCTBa BCIICCTB,
OTHOCAIIHMXCA K  Pas3jIMYHbIM  KJlaCCaM  HCOPTraHUYCCKUX COGHHHGHHﬁ,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMHUUecKX peakluil o pa3IMyHbIM MpU3HaKam (10 YUCITy U
COCTaBy YYaCTBYIOLIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo

H3MEHEHHUIO CTENeHEH OKHUCIIEHUS XUMHUYECKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 YYacTUIO KarajnuszaTopa). OK30- H  DHJAOTEPMUYECKHUE PEaKIIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCSCKOM pCaKkuuun

1.4

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonsarue o
TOMOTEHHBIX U T€TEPOreHHBIX peakuusax. IIoHITHE 0 XMMUYECKOM PAaBHOBECHUM.
@akTOophl, BIMAIOIIHE HAa CKOPOCTh XMMHUYECKOM pEAKIUU M IIOJO0KECHHE

XHUMHNYCCKOT'O paBHOBCCHUS

1.5

OKHCANTENbHO-BOCCTAHOBUTENBHBIE  PEAKIMM,  DJEKTPOHHBIM  OayaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHON  peakiuu. CocTaBlieHHe ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMM C MCHOJB30BaHUEM METOJAA

AJIEKTPOHHOTO OajaHca

1.6

Teopust 2MEKTPOIUTUYECKON AUCCOLMALMN. DJIEKTPOJIUTHI U HEIEKTPOIUTHI.
Karnonsl, aHnoHbl. MeXxaHU3M TMCCOLMALIMYU BEIIECTB C Pa3IMUHBIMU BUAAMHU
XuMHueckol cBs3u. Ctenenpb auccounanu. CUIbHbBIE U cl1a0ble AIIEKTPOJIUTHL.
Peakiun monHoro oOMeHa. YcClIOBHsI IPOTEKaHUsI PEaKIMii HOHHOTO OOMEHa,
MOJHBIE M COKpAIllEHHbIE HMOHHBIE ypaBHEHUs peakuuil. CBOWMCTBA KHCIIOT,
OCHOBAaHMW W COJICM B CBETE TPEACTABICHUM OO0 DICKTPOIUTHICCKOMN

nucconuanuu. KauectBeHHble peakiii Ha MOHBI. [loHsATHE O THAPOIM3E COei

1.7

XUMHUYECKUH HKCIICPUMEHT: O3HAKOMIIEHHE C MOJENSIMU KPUCTAJUIMYECKUX
pEemETOK HEOPraHMYECKHX BEIIECTB — METAJUIOB W HEMETauioB (Tpadura u
ajMasa), CJIOXHBIX BEIIECTB (XJIOpUIA HATPHUs); UCCIEAOBAaHUE 3aBHCHUMOCTH
CKOPOCTHM XHMHUYECKOH pEaKIUu OT BO3ICUCTBUS Pa3IUYHBIX (AKTOPOB;
UCCIICIOBAHUE  AJIEKTPOIIPOBOJHOCTH  PacTBOPOB  BEIIECTB,  Ipolecca
JMCCOIMAIIMN  KHCJIOT, Imelno4Yed u coyieh (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WJUTIOCTPUPYIOIIUX MPH3HAKH
NPOTEKaHMS PEaKIMii HOHHOTO 0OMeHa (00pa3oBaHue OCaJiKa, BhIJICIICHHUE ra3a,
00pa3oBaHuE BOJbI); ONBITOB, WLTIOCTPUPYIOUIUX HPUMEPHI OKHCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil (TOPEHHE, PEaKIUN Pa3JI0KCHHUS, COCAMHCHUS);
pacrio3HaBaHHE HEOPraHMYECKHUX BEIECTB C MOMOIIBIO KAYeCTBEHHBIX PEaKIIUi

Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[351 XapaKTCPUCTUKA TIaJIOTCHOB. OcoOeHHOCTH CTPOCHUA aTOMOB,
XapaKTCPHBIC CTCTICHU OKUCJICHU . CTpOCHI/Ie u (1)I/I3I/I‘IGCKI/IG CBOMCTBA IMPOCTBIX
BEIIECTB — TaJloT€HOB. XHWMHYECKHE CBOMCTBA Ha npuMepe XxJjiopa
(B3aHMOHeﬁCTBHC C METalyiaMHd, HCMCTaJlllaMU, menoann). XJ'IOpOBO,Z[OpOI[.

ConsHas KHUCJIO0Ta, XUMHYCCKHUEC CBOﬁCTBa, MOJIY4YCHHUEC, TPUMCHCHUC. I[eﬁCTBHC




XJIOpa U XJIOPOBOJAOPOJA HA OPraHU3M 4YeJIOBEKA. BakHelme XJIopuabpl U UX

HaxO0JICHUE B MPUPOJIE

2.2

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTepHBIE CTeTIeHU OKuciaeHuss. CTpoeHne U GU3NIecKue CBONCTBa
IOPOCTBIX BELIECTB — KHUCIOPOAA M Cepbl. AJUIOTPONHBIE MOIAU(PUKALUU
KHUCIIOpOJia U cepbl. XUMHUYECKHUE CBOMCTBa cephl. CepoBOAOPOJ, CTPOCHHE,
(1)H3quc1cne M XUMHYECKHE CBOMCTBA. OKCI/IILBI CCPbl KAaK MNPCACTABUTCIIN
KHUCJIOTHBIX OKCHIOB. CepHa;I KHCJI0Ta, (bHBI/II-IGCKI/IG 1 XUMHYECKHE CBOMCTBA
(oOmume kak mpeacTaBUTENs Kacca KUCIOT U crenuduueckue). XuMUYECKUue
peaxkuuu, JieXxalye B OCHOBE MPOMBIIIJIEHHOTO CHOco0a MOJIydYeHUs CepHOU
KHCIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, KaYCCTBCHHAsA PCAKOUA Ha
cynbgar-uoH. HaxoxaeHue cepsl U €€ coelMHEHUN B Mpupoje. XUMHUECKOe
3arpsi3HEHUE OKPY)KAIOIIEH Cpenbl COCAMHEHHUSIMHU Cephl (KUCIOTHBIC JOXKIIH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHS

2.3

OO6miass xapaxktepuctuka 371eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIIEHUS. A30T, paclipoCTpaHEHHE B IPUPO/IE,
(dbu3mveckue U XuMu4YecKne cBoiicTBa. KpyroBopor a3ora B mpupoje. AMMHUaK,
ero ¢u3nyecKkue U XMMHUYECKUE CBOICTBa, MojydeHue U npumeHenue. Comau
aMMOHHMS, UX (QHU3MYECKHe U XUMHYECKHE CBOICTBa, NpPHUMEHEHHE.
KauecTBeHHas peakuys Ha MOHbI aMMOHUS. A30THasi KUCJIOTa, €€ MOoJIyuyeHue,
¢usznueckue M XUMHYECKHE CBoiicTBa (OOmIMe Kak MpelCcTaBUTENs Kiacca
KUCIOT U crneuuduueckue). Vcnosib3oBaHue HUTPATOB U COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX yI00peHHil. XUMUYeckoe 3arpsi3HeHNEe OKpYKarolei
Cpelbl COeMHEHUAMU a30Ta (KUCIOTHBIE JIOK/H, 3arpsi3HEHUE BO3AyXa, ITOUBbI

1 BOJIOEMOB)

2.4

docdop, ammorponHbie Moaupukanuu docdopa, Gpu3nUEcKre U XUMUYCCKUE
cBoiictBa. Oxcua dochopa(V) u dochopnas xkuciora, ¢uMdeckue u
XUMUYECKHE CBOMCTBA, moiydeHue. lcmosp3oBanue ¢ochaToB B KavyecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmast xapakrepuctuka 31eMeHTOB |VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTENEHW OKHUCICHHUA. YTIEepoA, aJUIOTPOIIHbIE
MoJIuGUKAIMK, PAaCHpOCTpaHEHUE B MpUpoJe, (U3NYECKHe M XUMHUYECKHE
cBoiictBa. AncopOuus. KpyrosopoT yriaepona B npupoje. OKcuasl yriepoja,
ux (u3nuecKkue M XMMHUYECKUE CBOMCTBA, JACHUCTBHE HA JKUBBIE OPraHU3MBI,

MOJYYCHHUEC U TPUMCHCHUC. OKOJIOTHYECKHE l'IpO6J'IeMLI, CBA3aHHBIC C OKCHIOM




yraepoaa(lV); rumore3a TI00ATBHOTO TOTEIUICHUS KIMMATa; MapHUKOBBIMA
3¢ dekT. YrosbHas KHCIOTa U €€ CONH, UX (PU3HUECKUE U XUMUYECKHIE CBOWCTBA,
MMOJIydCHHUEC W IPHUMCHCHHC. KauecTBennas pcaKknusa Ha Kap60HaT-I/IOHBI.
Hcmnonnp3oBanne Kap6OHaTOB B 6I)ITy, MCIUIHHC, IPOMBIINIJICHHOCTHU U CECJILCKOM

X034UCTBE

2.6

[TepBoHauaNbHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHCHHSIX
yriepojga (MeTaH, STaH, JTHJCH, AleTWJICH, JTaHOJ, TJIHUIEPHH, YKCYCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHATHE O OHOJIOTHYECKU
BKHBIX BEIIECTBAX: )KHUpaX, OeKaX, YrIeBOAaX — U UX POJIH B JKU3HU YEIIOBEKA.

MaTCpI/IaJ'II)HOG CAVMHCTBO OPraHUYCCKUX U HCOPraHNMICCKUX COGI[I/IHCHI/II\/JI

2.7

Kpemuuii, ero Qusnyeckue M XUMHYECKHE CBOICTBa, IMOJy4Y€HUE U
npuMmenenne. CoequHeHUs KpeMHusI B mpupoje. OOiue npeacraBieHus o0
okcuze kpeMHus(1V) u kxpemuueBoil kucnore. CHIIMKAThI, UX UCHOJB30BaHUE B
OBITY, METUIIMHE, IPOMBILIUIEHHOCTH. Ba)kHele cTpouTenbHble MaTeprallbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, kene300eroH. [Ipobrmembr GezomacHOTO

HCIIOJIb30BaHUA CTPOUTCIBHBIX MaTCPUAJIOB B HOBCe)IHeBHOﬁ KHU3HU

2.8

XUMHUYECKUN DKCIIEPUMEHT: M3YUYeHHE O0pa3loB HEOPTraHWYECKUX BEIIECTB,
CBOMCTB COJISHOW KHCJIOTHI; MPOBEICHUE KAYECTBEHHBIX PEAKIUA Ha XJIOPHI-
WOHBI W HAOJIOJICHHE TPU3HAKOB WX IPOTEKAHMS; OMBITHI, OTPAKAIOIINEC
(hbM3MYeCKre U XUMHUYECKHE CBOMCTBA TaJlOT€HOB U UX COCIMHEHHH (BO3MOYKHO
HCITOJIb30BaHNE BHUACOMATEPHAIOB); O3HAKOMJICHHE C 00pa3laMu XJIOPHIOB
(raoreHnI0B); O3HAKOMJICHHE ¢ oOpas3liaMu cepbl M €€ COCAMHEHUSIMH
(BO3MOXHO HCIOJIb30BaHWE BHACOMATEpPUATIOB), HAOMIOICHHE TIpolecca
0o0yrJMBaHus caxapa IMoJ JECHCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI;
M3YYCHUE XUMHYECKUX CBOMCTB pa30aBICHHON CEpHON KHCIIOTHI, TPOBEICHHE
KayeCTBEHHOW peakiuu Ha cyabhar-uoH U HaOIIOAeHHE TMpu3HaKa e&
MPOTEKAHUS; 03HAKOMJICHHE ¢ (PHM3UYECKUMH CBOMCTBAMH a30Ta, Gpocdopa u ux
COCMHEHUH (BO3MOXXKHO HCIOJB30BAaHUE BHUICOMATEPHUATIOB), OOpa3laMu
a30THBIX U QocOpHBIX YyI0OpeHult; moyueHrue, COOupaHue, pacrno3HaBaHue u
M3yYeHUE CBOMCTB aMMMaKa; MPOBEJECHUE KAYECTBEHHBIX pEaKIMid Ha HOH
aMmMOoHHMsT H  ¢ochaT-uOH U H3yYEHHE TPU3HAKOB HMX MPOTEKaHUs,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHOW a30THOW KUCIIOTHI C MEbIO (BO3ZMOYKHO
UCTIOJIb30BaHUE BHUJEOMATEPHANIOB); M3YYCHHE MOJeNeld KPUCTAITTHYECKUX
pemérok anmaza, rpadura, ¢yiepeHa; O3HAKOMIIEHHE C MPOIECCOM
aacopOIMu pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM M YCTPOKWCTBOM

npoTUuBOrasa; MnoJIydCHuc, CO6I/IpaHI/IC, pacrio3HaBaHUC U HU3YUCHHUC CBOMCTB




YIJIEKUCIIOrO ra3a; IPOBEICHUE KayeCTBEHHBIX pPEaKIHMM Ha KapOoHaT- U
CHWJIMKAaT-MOHbl M H3Y4YEHHME IPU3HAKOB MX IPOTEKAHMS; O3HAKOMIIEHHE C
MPOJIYKIMEH CUIMKATHOM NPOMBINUIEHHOCTH; PELIEHUE 3KCIIEPUMEHTAIBHBIX

3a/1a4 110 TeMe «BakHenne HeMeTauibl 1 UX COEIUHEHU

Mertannsl 1 ux COCANHCHUA

3.1

OO011as XxapaKTepUCTUKA XUMUYECKUX AIEMEHTOB — METAJJIOB HA OCHOBAHUU MX
nonoxenuss B Ilepuoguueckoil cucreme XuMH4YecKuX anemeHtos ..
MeneneeBa u crpoeHust atToMoB. CTpoeHue MeTauioB. Merannnyeckas CBA3b
U METaNIM4ecKass KpUCTaNIM4yecKass peuiéTka. ONEKTPOXUMHUYECKUN Pt

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMUYECKHE CBOMCTBA MeTaiyioB. O01ue crnocoObl MOTyUYEHHs
MeTayuioB. [ToHATHE 0 KOPPO3UK METAJUIOB, OCHOBHBIE CITOCOOBI 3AIUTHI UX OT
koppo3uu. CrutaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHNE

B OBITY U MPOMBIIIJIEHHOCTH

3.3

[lemounple MeTauIbl: TOJIOKeHUE B llepromnyeckoil cucTeMe XHMHYECKHX
anemeHntoB .M. MeneneeBa; CTpO€HUE UX aTOMOB; HaXOXIAEHUE B MPUPOJE.
®dusndeckue U XMMHYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCHIBI
U TUAPOKCHABI HaTpus U Kanus. [IpuMeHeHue MIeNOYHBIX METalIoB M HX

COEeIUHEHUN

3.4

Illenouyno3eMenbHbIE  METAJIbl MarHuid ©  KalbIIUM: IIOJIOKCHHE B
[Tepuoanueckoit cucteme xumuieckux sneMeHToB J[.M. MenneneeBa; ctpoeHue
X aTOMOB; HaxOXJIeHHe B mnpupoje. Pu3nueckue U XUMHUUYECKHE CBOHCTBA
MarHus W Kanblius. Baxueimue coenuHeHUs Kaublus (OKCHI, THIPOKCHI,

coiin). 2KEcTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJOKEHHUE B HCpHO,HH‘IGCKOfI CUCTEMEC XHUMHUYCCKHUX 3JICMCHTOB
I[I/I MeHzLeneeBa; CTPOCHHUEC aroMa, HAXOXXIACHHC B IIPHUPOICL. dusnueckue u
XHMHYECKHE CBOMCTBA aJIFOMUHHS. AM(bOTepHLIe CBOMCTBA OKCHJIA 1 THAPOKCHU A

AJIFOMHHHA

3.6

Keneso: monoxxenue B [lepuoaudeckoit cucteme XuMrU4IecKux inemenToB [1.1.
MeneneeBa; CTpOCHHME AaTOMa; HAaxOXKJEHHWE B mpupoje. Pusznueckue Hu
XMUMHUYECKHEe CBOMCTBa sxene3a. Okcunbl, Tuapokcuasl U conu skenesa(ll) u

xene3a(lll), ux cocras, cBoiCTBa U MOTyYEHHE

3.7

XHUMHUYECKUN SKCIICPUMCHT:. O3HAKOMIICHUEC C O6pa3LIaMI/I MCTAJIJIOB M CIIJIaBOB,
nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HN3Y4YCHHUC PEC3YJIbTATOB KOPPO3UU MCTAJIOB

(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), ocobeHHocCTeH




B3aMMOJICICTBUSL OKCHJA KalbIUsi M HATpUsi C BOJOM  (BO3MOXKHO
HCIIOJIb30BAHUE BHJIEOMATEPHANIOB); HUCCIEIOBAaHUE CBOMCTB KECTKOM BOJIBI;
mpouecca TOpEeHMsl JKele3a B KHUCIOpoAE (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); MIPU3HAKOB IIPOTEKAHUSI KAUYECTBEHHBIX PEAKIMI Ha MOHBI
(Maruusi, Kanblus, amromubus, 1uHka, skenesa(ll) m sxemesa(lll), memu(ll);
HAOJII0JICHUE U ONMCAaHUE IIPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMU HaTpHs,
Kaausi M KaublMsg  (BO3MOKHO  MCIOJb30BAaHME  BHUJICOMATEpPUAIIOB);
uccienoBaHne aM()OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHHS M THAPOKCHAA
LIMHKA; pEeIIEHNE DKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BakHeWmne MeTasl 1

nX COCIUHCHU

XHUMHS ¥ OKpYKarolias cpena

4.1

HoBeie maTepuansl U TexHOJOTUU. BeniectBa U marepuanbl B MOBCEAHEBHOM
JKU3HU YeJIoBeKa. XUMUS U 310pOBbe. be3omacHoe ncmnoib30BaHue BEMIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas moMoIs Mpu XUMUYECKUX OXKOTaxX U

OTpaBJICHUSIX

4.2

OCHOBBI  DKOJIOTMYECKOHM  TI'PaMOTHOCTH.  XHMHYECKOE  3arps3HEHHUE
okpyxatomet cpensl [IJIK. Pons xumMuu B pemieHnn 3KOJIOTHYECKHUX MPOOIIeM.
[IpuponHbIe WMCTOYHHWKH YIIEBOIOPOAOB (Yyrojb, NMPUPOIHBIN Ta3, HETH),

MPOJIYKTHI UX MEPepabOTKU, UX POJIb B OBITY U MPOMBIIIJICHHOCTH

4.3

XUMUYECKUH IKCIIEPUMEHT: U3y4eHHe 00pa3loB MaTepHalioB (CTEKIIO, CILIaBbI

MCTaJlJIOB, IIOJIMMEPHEBIC MaTCpI/IaJ'II)I)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI 0CBOEHHSI OCHOBHOIi 00pa30oBaTe/IbHOIi MPOrpaMMbl OCHOBHOI'0
o0uiero oopazopanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O [I03HAaBAa€MOCTHU SIBJICHUM NPUPOJbI, MOHUMAaHHE OOBEKTUBHOM
3HAYUMOCTH OCHOB XMMHYECKOM HAayKh Kak OOJaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa oOmiel KyJabTyppl M HpaKTHUYECKON
JeSITEIbHOCTH YeJIOBEKa B YCJIOBUSAX COBPEMEHHOTO 001IECTBA; TIOHUMaHHE

MECTa XUMHUHU CPEAN APYTUX €CTCCTBCHHBIX HAYK

1.2

O HAy4YHBIX METOJIaX MO3HAHUSA, B TOM YHUCJIE JKCIEPUMEHTAIbHBIX U
TEOPETUYECKUX METOJIaX UCCIIEA0BAHUS BEIIECTB U U3yUYCHUS] XUMUYECKUX
peakiuii; yMEHHE WCIOJIb30BaTh MOJETU i OOBSICHEHUS CTPOCHHS

aTOMOB U MOJICKYJI

1.3

0 cdepax mpodeccuoHAIbHON NEesTENbHOCTH, CBSI3aHHBIX C XUMHEH H
COBPEMEHHBIMH  TEXHOJIOTUSMH, OCHOBAHHBIMM Ha  JOCTHIKEHMSIX
XMUMHYECKON HayKH, 4TO MO3BOJIUT 00Y4aIOIUMCS paccCMaTpUBaTh XUMUIO
Kak cepy cBoeil Oyaymieil mpodecCHOHaTbHONU NEeSITENbHOCTH U CeNaTh
OCO3HAHHBII BBIOOp XUMHH KaK MPOQHUIBHOTO MpeaMeTa Mpu Mepexoie Ha

YPOBEHb CPETHEro 00IIero 06pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XHMHUUYECKHX 3HAHUM U YMCHUE IIPUMCHATHE CUCTEMY

XUMHUYCCKUX 3HaHI/If/'I, KOTOpast BKIIFOYACT:

2.1

BOXHEUIIINE XUMUYECKUE MOHATUS: XUMUYECKHUH 2IEMEHT, aTOM, MOJIEKYIa,
BEIIIECTBO, MPOCTOE M CIJIOKHOE BEINECTBO, OJHOPOJHAS W HEOIHOPOIHAS
CMECh, OTHOCHTENbHbIE AaTOMHAs W MOJEKYJSpHAs MAacchl, KOJHMYECTBO
BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJIIPHBIA OOBEM, OKCHJ, KHCIIOTa,
OCHOBaHHME, COJIb (CpelHss), XUMUYECKas Peakius, PeaKkiuu COeAUHEHHUS,
pEaKIiy Pa3oKeHUs, PEeaKIUu 3aMEIlleHUs], peaKkiuu OOMEeHa, TeITIOBOM
3¢ deKT peakiuu, K30- U SHIAOTEPMUYECKHE PEaKIIMU, PACTBOP, MaccoBast
JI0JI1 XUMUYECKOTO 3JIEMEHTa B COEIMHEHUH, MaccoBast JI0JIsl U IPOLIEHTHAs
KOHLIEHTpAllMsg BEIIECTBAa B PAcTBOpPE, SAPO aTOMa, 3JIEKTPOHHBIM CIIOH

aToMa, aToOMHasd Op6I/ITEU'IL, paanyc aroma, BaAJICHTHOCTb, CTCIICHb




OKHUCJICHHS, XUMHUYECKasi CBs3b, AJIEKTPOOTPHUIATEIBLHOCTb, MOJISIpHAS U
HETOJIIpHAsi KOBAJICHTHAs CBsI3b, MOHHAs CBSI3b, METAJUIMYECKas CBS3b,
KpUcCTajuinyeckass  pemeérka  (aTOMHas, HWOHHAs,  METaJUIM4yecKas,
MOJICKYJISIpHAsi), WOH, KAaTHOH, AHUOH, OJJIEKTPOJIUT M HEJIEKTPOJIUT,
SNIEKTPOJIMTAYECKAs ~ JTUCCOLIMAIMS,  PEAKIMM  HOHHOTO  OOMeEHa,
OKHCJIMTEILHO-BOCCTAHOBUTEIILHEIC peakuuu, OKHCJIUTEIIb i
BOCCTaHOBUTEJIb, OKHCIICHUE U BOCCTAHOBJICHHUE, JICKTPOIN3, XUMHUECKOE
paBHOBecHe, 00paTUMbIe U HEOOpATHMBIC PEAKIMH, CKOPOCTh XUMHUYECKOM

peakiuu, karanuzarop, [1/IK, koppo3us Meramios, CrijiaBbl

2.2

OCHOBOITIOJIATAIOIINE 3aKOHBI XMMHUM: 3aKOH COXPAaHEHHS MAacChl,
nepuoanueckui 3axkoH .M. MenpaeneeBa, 3aKOH MOCTOSHCTBA COCTaBa,

3aKOH ABOTaapo

2.3

TEOPUHU XUMUU: ATOMHO-MOJIEKYJIIpHas TeopHs, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoITMann

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMCHHUE MPaBUIIBHO HUCIIOJIB30BAaTh U3YYCHHBIC BCIICCTBA U MATCPUAJIBL (B
TOM YHCIIE MHHEPAJbHBIC YIOOpEHHS, METaulbl W CIUIaBbl, MPOIYKTHI
nepepadOTKH MPUPOIHBIX UCTOYHUKOB YTIIEBOIOPOIOB (YTJIsl, IPHUPOTHOTO
rasa, He()TH) B OBITY, CETLCKOM XO3SIHCTBE, HA MPOW3BOJICTBE U IOHUMAaHHUE
3HAYCHHUS JKUPOB, OCIKOB, YIIIEBOJOB Ul OpraHU3Ma YelIOBEKa; YMCHHE
IIPOTHO3UPOBATH BIMSHUE BEIIECTB U XUMUYECKHUX IIPOIIECCOB HA OPTaHU3M

YeJlI0BEKa U OKPYKAIOIIYIO IIPUPOIHYIO Cpeay

3.2

YMCHHUEC MHTCIPUPOBATE XHUMHYCCKHEC 3HaHHA CO 3HaHHUAMHU JOPYIrux

y4eOHBIX NPEIMETOB

3.3

HaJIN4HC OIIbITa pa6OTbI C pa3siiIMYHbIMH HMCTOYHUKAMHU I/IH(I)OpMaI_[I/II/I 10
XHUMHNHU (Haquaﬂ u HAaYYHO-TIOITYyJIIpHas JaTeparypa, CJIOBapu,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHUBHO OLCHUBATH I/IH(i)OpMaI_II/II-O O BCIICCTBAX, MHX
IMPEBpAlICHUAX U ITPAKTHUYCCKOM IIPUMCHCHNUU U YMCHHUC HCIIOJIB30BATh eé

JJIsL PCIICHU A y‘{e6HO'HO3HaBaTeHBHLIX 3agaq

Brnanenne ocHoBaMH MOHATUIHOTO amnmapara U CUMBOJHMYECKOTO SI3bIKA
XUMHUU Ul COCTaBJIeHHsI (OPMYJl HEOPraHMYECKHX BEIIECTB, YpaBHEHUN
XUMUYECKUX peaklMii; ocHoBaMH xuMudeckoit HomeHkiarypsl (IUPAC u

TPUBHAIBHOI)




YMeHue OoOBACHATH CBSI3b MOJIOKEHHUS »ieMeHTa B Ilepmommyeckoii

CUCTCMC C YHUCJIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA aTOMOB XUMHUYCCKUX

) 3JeMEHTOB (CcOCTaB M 3apsia  sapa, oOIIee YHUCIO 3JIEKTPOHOB),
pacmpeneiecHueM JJIEKTPOHOB IO JHEPTeTUYECKHM YPOBHSM aTOMOB
MEPBBIX TPEX MEPHOJIOB, KAIUS U KaTbITUS
[IpencraBinenue 0 MEPUOAUMYECKONW 3aBUCHUMOCTH CBOMCTB XHMHYECKHX
JIEMEHTOB (paauyc aroma, OJJIEKTPOOTPUIIATEIBHOCTh), TPOCTHIX H

6 CJIOXHBIX BEIECTB OT IOJIOKCHHSI AIeMEHTOB B [leproaudeckoii cucreme
(B MaJBIX TIEpHOJAX W TJIABHBIX MOJTPYINIAX) W 3JIEKTPOHHOTO CTPOCHUS
aToma

7 YMmenue knaccuuuupoBaTh:

7.1 XUMHYECKUE IJIEMEHTBI

7.2 HEOpraHMYEeCcKHe BEleCTBa

7.3 XUMUYECKHE PEaKIIUU

8 YMeHue onpenensTh:

8.1 BaJICHTHOCTh M CTETIEHb OKUCIIEHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA

8.9 BUJI XMMHMYECKOHM CBSI3M U TUN KPHUCTAUIMYECKOM CTPYKTYpHl B

' COEIMHEHUSIX

8.3 XapaKTep Cpeibl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHH)

8.4 OKHCJIUTEIL U BOCCTAHOBUTEID

9 YMeHue xapakTepuszoBarh (pu3nuecKre U XUMUYECKUE CBOWCTBA:
MPOCTBHIX BELIECTB (KUCIOPOJ, 030H, BOJOPOA, rpadur, anMas, KpeMHHH,

9.1 asort, ¢ocdop, cepa, XJI0p, HATPUN, KaTuH, MarHui, Kajabllui, aTFOMUHUH,
JKEJe30)
CJIOHBIX BELIECTB, B TOM YHCJIE WX BOJHBIX PAcTBOPOB (BOJa, aMMUAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHUIBI W THAPOKCHIL MeTamuioB |—I1A

9.7 rpymnm, amtomunus, meau (1), nunka, xenesa (11 u 1), okcuner yriaeponaa

. (1 u 1V), xpemuus (1V), azora u dochopa (Il u V), cepsr (IV u VI),
CepHHUCTasi, CcepHas, a30THCTas, a30THasg, ¢ocopHas, YroabHas,
KpeMHHUeBask KUCIOTa U UX COJIN)
MIPOTHO3UPOBATH M XapaKTepHU30BaTh CBOICTBA BEIIECTB B 3aBUCIMOCTH OT

93 WX COCTaBa W CTPOCHHs, MPUMEHEHHE BEIIECTB B 3aBHCHUMOCTH OT HX

CBOfICTB, BO3MOXHOCTb MPOTCKAHUA XUMHYCCKUX npeBpameHHﬁ B

PA3JINIHBIX YCIIOBUAX




YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIE YDAaBHEHUS PEAKLUI, B TOM

10
qucie:
10.1 peakuuii HFOHHOTO oOMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOMCTBA M3YyYCHHBIX KIJIACCOB (TPYIIIN)
' HEOPraHUYeCKUX BEIICCTB
10.4 MTOITBEPKAAIOIINX T€HETHYECKYIO B3aUMOCBSI3b MEXK/Ty HUMHU
11 YMeHUe BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCHTENIbHYIO MOJIEKYIISIPHYIO H MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
' JIOJTF0 XUMHYECKOTO AJIEMEHTA B COSANHEHUH
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00hEM Ta30B
114 M0 YpaBHEHUSM XUMHYECKUX PEAKIMA W HaXOJAUTh KOJIMYECTBO BEIIECTBA,
' 00BEM 1 Maccy peareHTOB U MPOTYKTOB PEaKITUH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM METOJaMH HAy4YHOI'O MO3HaHUA (HaOIIOJeHHE, U3MEpEHUE,
121 SKCIEPUMEHT, MOJEIIMPOBAHKE) MPH U3YYEHUHU BEIIECTB U XHUMUYECKUX
' SBIIEHUH; yMeHHe chopmynupoBaTh MpoOiIeMy U NPEAJIOXKUTh MyTH €€
pelieHus
12.2 6e30macHOM paboOThl ¢ XUMUYECKUMU BEIIECTBAMHU, XUMUYECKON MOCYI0MN
' 1 1a00paTOPHBIM 000PYAOBaHUEM
MpaBUJIaMHu 0€30MacHOTO OOpaleHUsI C BELIECTBAMM, MCIOJIB3YEeMbIMU B
MOBCEIHEBHON JKM3HU, IpaBUJIAMH TOBEICHHUS B UENISIX COepeKeHus
12.3 3I0POBbSI M OKpY)KAalIIeld MNPUPOTHONW Cpefbl; IMOHUMAHUE Bpeaa
(omacHOCTH) BO3JICMCTBHSI HA KUBbIE OPraHU3MBbI ONPEACTIEHHBIX BEIIECTB,
CHOCOOOB YMEHbILIEHUS U MPEJOTBPAILICHUS UX BPEAHOTO BO3ICHCTBHS
13 Hannuue npakTHYeCKUX HABBIKOB IUIAHUPOBAHUS U  OCYLIECTBICHUS
CIIEIYIOIIUX XUMUYECKIX IKCIIEPUMEHTOB:
U3yuyeHHe M OmucaHue (U3NYECKUX CBOMCTB BEILECTB; O3HAKOMIIEHHE C
131 (U3MYECKUMU M XUMHYECKUMHU SIBJICHHSIMH, OTBITHI, HILTIOCTPUPYIOLIHE
MPU3HAKU MTPOTEKAHUS XUMHUUYECKUX PEAKIUi
13.2 n3yudeHHe CrocoOoB pazaeseHus cMecen




13.3

MOJIYYCHHEC KHCJIOPOJaa U U3YUCHUC €rOo CBOfICTB; IOJIY4YCHHUEC BOJOpOJaa U
HU3YUCHHUC €TO CBOﬁCTB; MOJIYYCHHEC YTJICKUCIIOTO Ira3a M HU3YYCHUC CTO

CBOWCTB; MMOJy4CHUE aMMHAKa U U3YYEHUE €r0 CBOMCTB

13.4

IIPUTOTOBJICHUE  PACTBOPOB €  ONPENEIEHHOM  MaccoBOM  J0Jei

PacTBOPEHHOTO BELIECTBA

13.5

NpPUMEHEHHE WHAWKATOPOB (JIaKMyca, METWJIOpamxka u (eHondTanenna)

JUI OIIPEJIENIEHNs XapaKTepa Cpe/ibl B paCTBOPAX KUCIOT U LIEN0Yel

13.6

WCCIIEJIOBAHUE M OMHCAHUE CBOMCTB HEOPTAaHUYECKHX BEIIECTB Pa3IMUHBIX
KJIacCOB; M3Y4€HHE B3aMMOJECICTBUS KHUCIOT C METaUlaMH, OKCHIaMHU
METAJUIOB, PACTBOPUMBIMU W HEPACTBOPHUMBIMH OCHOBAHHUSIMH, COJISIMU;
MOJy4YeHUE HEPACTBOPUMBIX OCHOBAHHI; BBITECHEHHME OJHOTO MeTasuia
JpPYTMM U3 pacTBOpa COJHM; HCCleloBaHUE aM(OTEPHBIX CBOWCTB

TUAPOKCUIOB AJIFOMHUHUA U HUHKA

13.7

pEILIEHHE SKCIEePUMEHTAIbHBIX 3a7ad Mo TemaM: «OCHOBHBIE KIIACCHI
HEOPraHWYECKUX COCTUHEHUN»; «DJIEKTPOJUTHYECKAS JUCCOLUALNY;
«Baxnennne HeMeTa/uIbl ¥ UX COSAUHEHN, « BasxkHEH e METaIIBI H UX

COCAUHECHUA»

13.8

XUMUYECKHE IKCIICPUMEHTHI, WUTIOCTPUPYIOIINE MPU3HAKH TPOTEKAHHS
peaKimii MFOHHOTO 0OMEHa; KAaYeCTBEHHBIE PEAKIIMU Ha MTPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPaX MOHBI: XJIOPH-, OpPOMHI-, HOIUI-, CyIb(daT-, pocdar-,
KapOOHAT-, CHJIMKAT-aHHOHBI, THUIAPOKCHI-HOHBI, KAaTHOHBI aMMOHWUS,
MarHus, KajbIus, aJFOMUHHS, Keie3a (2+) u xkenesa (3+), memu (2+),

LIUHKA

14

VYmenue:

14.1

IMpCACTABJIATD PE3YJIbTAThI OKCIICpUMCHTA B Q)opMe BBIBOJOB,
JO0Ka3aTcJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BbIIBJEATH OMIIMPUYCCKHUC

3aKOHOMCPHOCTH

14.2

YCTAaHABJIMBATh CBA3U MCXKAY PCAIbLHO Ha6J'IIOI[aeMLIMI/I XHUMHNYCCKHMMH
SABJICHUAMU W TIpolieCCaMU, HNPOUCXOAAINUMH B MAKpO- U MHKPOMHPE,

OOBACHATH IIPpUYNHBI MHOFOO6pa3I/I$I BCIICCTB




HEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 [lepBoHauanbHBIE XUMUYECKUE TTOHATUS
11 YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei
1 ATOMBI M MOJEKYJbl. XUMHYECKHE 3JIeMEHTbl. CHUMBOJIBI XUMHYECKUX AJIEMEHTOB.
' [IpocThie U COKHBIE BEIIECTRA.
13 Xumuueckasi ¢opmyna. BalleHTHOCTH aTOMOB XUMHUYECKHX 3JIeMEHTOB. CTemneHb
' OKHCJICHHS
14 3aKoH NOCTOSHCTBA cocTaBa BenlecTB. OTHOCHUTENbHAS aToMHasg Macca. OTHOCUTEIIbHAS
' MOJIEKYJIIpHas Macca. MaccoBast 10JIsl XMMHYECKOTO 3JIEMEHTA B COSMHEHUHN
L5 Konunuectso BemectBa. Moib. Mossipaas macca. MossipHblif 005EM ra30B. BzanMocssi3b
' KOJIMYECTBA, MACChI M YMCJIAa CTPYKTYPHBIX €IMHHI] BEIIECTBA
16 DU3NYECKE U XUMHYECKHE SABJICHUS. XUMHUYECKasl peakuus W €€ NMpU3HAKHh. 3aKOH
' COXpPAHEHUS MAaCChl BEIIECTB. XUMHUYECKUE YPaBHEHUS
[Tepuonnueckuii 3axkoH u Ilepuomuueckass cucrteMa xuMuudeckux sieMeHtoB J[.U.
2
MenneneeBa. CTpoeHHE aTOMOB
[Tepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuMHYeCKUX »diaeMeHToB JI.H.
2.1 Menneneea. [lepuobl u rpymmnbl. PU3NUECKUN CMBICIT TOPSAIKOBOTO HOMEpa, HOMEPOB
MepUOoJia U TPYIIbI JIEMEHTA
Crpoenne aromoB. CoctraB aroMHbIX szaep. HM3otombl. OnekTponsl. CrpoeHue
2.2 ANIEKTPOHHBIX 000JIOYEK aTOMOB IMEpBbIX 20 XMMUYECKUX AeMeHToB [lepuoanaeckoit
cuctemsl JI.1. MenaeneeBa
3aKOHOMEPHOCTM B M3MEHEHUU CBOMCTB XHUMHYECKUX JJIEMEHTOB IMEPBBIX TPEX
23 MEepHOJIOB,  Kaius, Kajblus (paguyca  aToOMOB,  JJIEKTPOOTPULIATEIHHOCTH,
' METAJUTMYECKUX M HEMETAIMYCCKUX CBOWMCTB) M MX COCIUHEHHUHW B COOTBETCTBHH C
MOJIOKEHHEM 3JIeMeHTOB B [leproandeckoi cucteMe u CTPOCHUEM UX aTOMOB
3 Crpoenue BelecTa
XuMudeckas  CBSI3b. KoBanentHas (momsipHasi W HEMOJsIpHas)  CBS3b.
3.1 DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 3eMeHTOB. MoHHas cBs3b. Meramiueckas
CBSI3b
3 Tunel KpUCTATUYECKHX PEMIETOK (aTOMHas, MOHHAs, METaJlIn4yecKas), 3aBUCUMOCTh

CBOMCTB BEII[ECTBA OT THUIIA I(pHCTB.J'IJ'IH‘-ICCKOﬁ pCI_I_IéTKI/I U BUJA XUMHUYECKOM CBSI3HU




Baxwueline npeacTaBUTENN HEOPraHMYECKUX BelecTB. HemeTramibl U UX COEIMHEHUS.

Metannsl 4 ux COCANHCHUA

4.1

Knaccupukanuss ©  HOMEHKJIaTypa HEOPraHMYECKHX  COCAMHCHUH:  OKCHIOB
(comeoOpasyromue: OCHOBHBIC, KHCIOTHBIE, aM(OTEpPHBIC) U HECOJICOOpPa3YIOIIHCE;
OCHOBaHHMI (IIEJI0YM U HEPACTBOPUMBIC OCHOBAHMS); KUCIOT (KUCIOPOACOICPIKAIINEC U

OECKHUCIOPOHbIE, OJTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

du3znyeckne U XUMHYCCKIE CBOMCTBA IMPOCTBIX BEIICCTB-HEMCTAJUIOB: BOAOPO A4, XJI0pa,

KHCJIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

dusnyecke U XMMHUYECKHE CBOMCTBA MIPOCTBIX BCIICCTB-METAJIJIOB: JIMTUA, HATPHA,
Kajusi, Marivst 1 KaJlbIiys, aJJIOMUHUA, KEJIC3a. 3H€KTpOXHMH‘I€CKHI>i pan HaprDKeHI/II\/JI

METAJIJIOB

4.4

duznyeckue W XUMHYECKHE CBOMCTBA BOOOPOIHBIX COG)II/IHGHI/II\/'I HEMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPOIA, aMMHAKA

4.5

duznyeckue 1 XuMUYecKre CBONCTBa OKcu0B HemeTaos: cepsl (1V, V1), azota(ll, IV,

V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). [ToayueHne OKCHI0B HEMETAILIIOB

4.6

Xumnueckue coiictBa okcuioB: MetaiwioB |A-IIA rpynmn, munka, meau(ll) u xenesa(ll,

[11). [TonyyeHre OKCH/IOB METAIIJIOB

4.7

XWMHYECKHE CBOWCTBA OCHOBaHMN W aMQOTEPHBIX THUIPOKCHUIOB (HA TMpuUMeEpe
TUAPOKCUIOB aFOMMHHUA, >Keje3a, UuHKa). [loaydyeHue ocHOBaHuM M aMQpOTEpPHBIX

TUAPOKCHJIOB

4.8

OO0mue XUMHYECKHe CBOWCTBAa KHCIOT: XJOPOBOJOPOJHOM, CEpOBOJOPOJIHOM,
CEPHHUCTOM, CepHOM, a30THOH, (ochopHOH, KpeMHHUEBOM, yrosbHOU. Ocobbie
XUMHUYECKHUE CBOMCTBA KOHIIEHTPUPOBAHHOW CEpHOM M a30THOM kucioT. [lonydenue

KHCJIOT

4.9

OO61ue xuMHUYecKue cBoicTBa cpennux coneil. [lonyuenue coneit

4.10

HonyquHe, CO6I/IpaHI/Ie, pacno3HaBaHnue BOAOPOAa, KUCIOPOAa, aMMHaAKa, YIJICKUCIIOTO

ra3a B J1abopaTtopuu

411

HonyquHe aMMUaKa, cepHoﬁ M a30THOM KHMCJIOT B IIPOMBIIIJICHHOCTH. OGH.II/IC CII0COOBI

MOJIYYCHHA MCTAJJIOB

412

I'eneTnueckas cBA3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCIUHEHUI

XHMHYECKHUE peaKkuuun

5.1

KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHWUYCCKHUX peaKI_II/Iﬁ 110 PA3JIMYHBIM IIPpHU3HAKAM: 110 YUCIIY U COCTaBYy
Y4aCTBYIOIIUX B PCaKIMU BCHICCTB, 110 TCINIOBOMY 3(b(beKTy, 10 U3MEHEHHUIO CTEIIeHEH

OKHCJICHHUA XUMHWYCCKUX 3JICMCHTOB




TennoBoit 3¢ GeKT XUMHUYECKOW peakud, TEPMOXMMHUYECKHE YpaBHEHHA. DK30- H

> SHJIOTEPMHUUECKUE pEaKHH. TepMOXUMHUYECKIE YPaBHEHHS
OKHUCIIUTENIbHO-BOCCTAHOBUTENNbHBIE  peakiuuu. OKUCIUTENTd U BOCCTAHOBHUTEIH.
5.3 [Ipouecchl OKHCIIEHUSS W BOCCTAHOBJICHUS. OJEKTPOHHBIM OanaHc. OKUCIUTEIBHO-
BOCCTAaHOBHUTEIILHON PEAKLIUN
54 Teopust >IEKTPOJUTHUECKOW naucconuanuy. KaTHOHBI, aHUOHBI. OJIEKTPOJUTHl U
' HERNEeKTPOIUThL. CHIIbHBIC U cl1a0bie AIIeKTPOIUThL. CTEeneHb JUCCOIMAITT
56 Peakuuu nonHoro o6meHa. YciaoBusl IpOTEKaHUS PEaKIMii HOHHOTO 0OMeHa, TIOJIHbIE U
' COKpaIIE€HHbIE HOHHBIE YPaBHEHUS PEaKIIHii
6 XuMHs ¥ OKpYy>Karorias cpeia
BemiecTBa 1 MaTepualibl B IOBCEIHEBHOM )KM3HU YeIOBeKa. be3onacHoe nenoip3oBanme
6.1 BEIIECTB M XUMHUYECKHX peakiuid B Jjabopatopuu u ObiTy. IlepBas momomib mpu
XHUMHYECKHAX 0XKOTaX M OTPABIICHUIX
XUMHUYECKOe 3arpsi3HEHHE OKpYXKaromeld cpeasl (KHCIOTHBIE MO, 3arps3HEHHE
6.9 MTOYBHI, BO3/IyXa H BOJAOEMOB), ClIOCOOBI ero npenotBpameHus [IpenensHas nomyctumas
' koHuenTpauus BemectB (IIJIK). Ponp xumum B pemieHHH 3KOJOTHYECKHX MPOOIIeM.
Ycunenne napHUKOBOTo 3¢ deKTa, pa3pylIeHue 030HOBOTO CIIOS
[Ipumenenne cepwl, azora, pocdopa, yriepoaa, KpeMHHSI U UX COCIUHECHUN B OBITY,
MEJUIIMHE, MPOMBIIIJIEHHOCTH W CEIbCKOM Xo3siicTBe. [IpuMmeHeHHe MeTalioB u
6.3 CIUIaBOB (CTaib, YYryH, JIOPATIOMUHUNA, OpoH3a) B OBITY M MPOMBINIJICHHOCTH HX
coenuHeHuil. [loHaTue o0 KOPpPO3UHM METAJUIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT
KOppO3UH
6.4 [IpupoaHble UCTOYHHUKH YTIIEBOJOPOJIOB (YTrOib, IPUPOIHBIN Ta3, HE(PTH), MPOAYKTHI UX
' nepepaboTku (OEH3MH), UX POJIb B OBITY U MMPOMBIIIICHHOCTH
[lepBoHavanbHbIe TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSX Yriepoja
. (MeTaH, »TaH, STWJICH, AlETWIEH, 3TaHOJ, TNIMIEPHUH, yKCycHas kuciota). Ilonstue o
' OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: XKUpaX, OENKax, yriieBoJaX — M HMX POJH B JKU3HU
YeJoBeKa
7 Pacuérsr:
7.1 1o GopMynaM XMMHYECKHX COEAUHEHHH
7.2 Macchl (MacCOBOM) I0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPAaBHEHUSIM




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

1. Xumust: 8- kacc: 0a30BBIM YPOBEHb: YUEOHUK; S-€ U3/IaHUE,
nepepadborandoe ["abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.
AxumonepHoe obuiectBo «M3narensctBo «IIpocsemienuey

2. Xumusi: 9-i1 kinacc: 0a30BbIM YPOBEHb: YUEOHUK; S-€ U3/IaHUE,
nepepaborannoe ["abpuensia O.C., Octpoymon WN.I'., Cnaakos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemienue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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POIII



