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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pazoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30oBaHusl, 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 1aéT TpeACTaBICHUE O IENAX, OOIIel cTpareruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe MpeIMETHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazienaM M TeMaM MPOTrpaMMbl IO XUMHUH, OMNpEETseT KOJUYECTBEHHBIE H
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHHW K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIHbHOCTH OOYYaIOMIErocsi MO OCBOCHHIO
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
SHEPTrUM M 00 DBOJIIONUHU BEHIECTB B MPHUPOJE, O MYTAX PEHICHUS TiI00aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX 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 OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaIOIINXCS;



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  y4eOHOro TMpeAMeTa, KOTOpPbIM  ABIAETCS  NeAaroruuyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI 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
HOHSTHA O XMMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMbI MOHITHI O XUMUYECKOM
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa /[. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCA MOCIEIOBATEIIBHO OT OJJHOTO
YPOBHS K IPYTOMY, BBIMOIHSS (YHKIIUHA OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJICTABICHUS] O XUMUUYECKON COCTABISAIOLICH HAYYHOW KapTHHBI MUpPA B JIOTUKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOLIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxatouuit mup», «buomnorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JEeSATENbHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOMT 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 MU3YYCHHUH BEIICCTB U XMMHYCCKUX PEAKIIUH, 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 M3y4eHUH XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs BayKHOE
3HaYEHUE MPUOOPENI TaKKe LI, KaK:

— (opMupOBaHHE WHTEIUICKTYIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aTalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HalpaBJICHHOCTh OOyYeHHs Ha CHCTEMaTHYeCKOe TMPHOOIICHUE
oOydJarmmXcs K CaMOCTOSTCIBHOW TO3HABATEIBLHOW JACATCIBHOCTH, HAaYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrieueHe YCIOBUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATCIBLHOCTH, IMO3HAHWUS W CaMOIIO3HAHUS, KITFOUYCBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUYCHUC IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (dopmupoBaHue O0OIICH (YHKIMOHATBLHOW ¥ ECTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBACHATH W OLICHUBATh SIBICHUS
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,
NOHUMAHHS [EHHOCTH XHUMHYECKUX 3HAaHUW JJIs BBIPAOOTKH DKOJIOTHYECKH
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
CAMOBOCTIMTAHHIO HA OCHOBE YCBOCHHUS OOIIEUETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUS.

OO611ee uncio YacoB, OTBEIEHHBIX /1T U3YUYCHHSI XUMHUH HA YPOBHE OCHOBHOT'O
obmero obpaszoBanus, coctaBiser 136 gacoB: B 8 kiacce — 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. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPETraTHOE COCTOSIHUE
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. BareHTHOCT aTOMOB XMMHUYECKHUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAsS
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUHU.

KonnuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BemlecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knmaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, PAa3JIOKEHUS, 3aMEIICHHs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpUu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
¢uznuecknux CBOMCTB 00Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usznuecknx (TUTaBICHHE BOCKA, TasHUE JibJla, pPacTHUPaHHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHS XUMHUUYECKUX peakuuil (pa3iokeHue 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,
BbIIApUBAHUE, AUCTHWUIAIMUSA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPEHHOMN
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

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 JabopaTopud U MOpOoMbIIUIEHHOCTH. 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, YCUJICHHE MapHUKOBOIO 3(hdeKra, 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 CcBOMCTBA BOAbL. Boma Kak pacTBopuTesib. PacTBOpBI.
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 BOJ. OXpaHa U OYMCTKA MIPUPOIHBIX BOJ.

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

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

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axkruBHoctu MmetayuioB 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 ONPEACIICHUE COJECPKAHUSA KUCIOPOIa B BO3yXE, MOJIy4YEHHUE,
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, pACIO3HABAHWE W W3Y4YCHHE CBOWCTB
BOJIOpoJa (TOpeHue), B3auMoAencTBIE Bojiopoaa ¢ okcuaom meau (1) (BoamoxHO
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3IOB BEIIECTB KOJTUIECTBOM
1 ™Momb, uccnegoBaHue OCOOEHHOCTEM pACTBOPEHHUSI BEIIECTB C Pa3IUYHOU
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, HAOIIOIEHUE U3MEHECHUS
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
MeTaJlla JPYTUM U3 PAcTBOPA COJIU, PEIICHUE IKCIEPUMEHTANBHBIX 3a71a4 10 TEME
«BakHeHnIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoagnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKuCIUTENBHO-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 XMUMUYECKUX AJIEMEHTOB /l.
N. Menneneesa. Koporkonepuoanas u jiiuHHOonieproiHast popmsl [lepuoanueckoit
cuctembl xumuyeckux snemeHtoB [[. WM. Mennaeneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI MOPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUOJIA U TPYIIIHI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxeHutro B [lepuonnueckoii cucreme /. . Meneneena.

3aKOHOMEPHOCTH H3MEHEHMS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIINaM U [EPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
BJIEMEHTOB [JI1 Pa3BUTHs Hayku W npaktuku. [l. M. MeHpeneeB — y4yé€Hbli U
rpaXkJaHUH.

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

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporniecchl okucaeHus U BocCTaHOBIEHUA. OKUCIUTENU U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropeHue, peakiuu pa3ioKeHHs, COeTUHEHNUS).

Mexcnpeomemmunie ceéasu

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-HAy4YHBbIC TIOHATHS: HAYYHBIH (DaKT, THIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, KiIacCHU(UKAIMs, TMEePHOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHUE.

dwusuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHI, H30TOIIHI,
pPaOaKTUBHOCTh, MOJIEKYNa, JJIEKTPUYECKH 3apsj, BEIIECTBO, TEN0, OOBEM,
arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3WYECKHE BEJIMYMHBI, €IMHUIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPaJIbl, TOPHBIE MTOPO/IbI, MTOJE3HbIE
MCKOIIaeMbIe, TOTIMBO, BOJHBIC PECYPCHI.

9 KUJIACC

BemiecTBo U XUMHUYeCKasi peaKus

[lepuoanueckuii 3akoH. [leproaudeckasi cucreMa XMMHUECKUX dJIEMEHTOB /1.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B W3MECHEHHH CBOWCTB
XHUMHYECKUX DJIIEMEHTOB MIEPBBIX TPEX MEPUOI0B, KaUs, KaJIbIUSA U UX COCTHHCHHM
B COOTBETCTBHM C TIOJIO)KEHHWEM »JJeMeHTOB B Ilepmomudeckoid cucremMe W
CTPOCHHEM WX aTOMOB.

CrtpoeHue BelIecTBa: BHUJBI XUMHYECKOH CBS3U. THIBI KPUCTAITMYECKUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUTMYECKON PEIIETKU U
BUJIa XUMUUYECKON CBS3H.

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

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY d(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTalu3aTopa). JK30- M SHIOTEPMHUUECKHE PEaAKINU, TEPMOXUMUYECKUE
ypaBHEHUS.

[Tonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiuax. [[oHATHe 0 TOMOTEHHBIX M TeTePOTCHHBIX
peakuusx. llonstue o xaramuse. [IonsTue o xumuueckoM paBHoBecuu. DaKTOPHI,
BIMSIOIIMNE HA CKOPOCTh XUMHUYECKOW peakIud M IMOJIO)KEHHE XHMHYECKOTO
paBHOBECHS.

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



Teopust JIEKTPOIUTHYECKON AUCCOUMALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHN3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECcKOH cBsi3u. Ctenens auccouuannu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUST PeaKIUA MOHHOTO 0OMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON JUCCOLIMALIIH.
KauecTBeHHbIE peakiuy Ha MOHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJCISIMUA KPUCTANIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BELIECTB, MTPOIIECcCca AUCCOLUALINY KUCTIOT, IIEJI0Uel U coliel (BO3MOXKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakluii HOHHOro obOmeHa (oOpa3oBaHuE oOcajiKa,
BbIJIEJICHUE Ta3a, 0Opa30BaHHE BObI), OMBITOB, WLIIOCTPUPYIOMIUX MPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUEe, pEeaklUMH pas3lioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KA4EeCTBEHHBIX PEaKIIMM HA UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapakTtepucTuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOICTBA HA IIPUMEPE XJIopa (B3auMOIeCTBHE
C MeTaJUlaMH, HeMeTajUulaMu, Iesioyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHYECKHE CBOMCTBA, I[IOJIyYCHWE, NpuMeHeHue. [JleilictBue xjopa |
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YeJIOBEKA. BakHenme XJII0puabl U UX HaX0XKICHUE B
IPUPOJE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u (u3NYecKue CBONCTBA
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.
Cepnas xkucnora, Gpu3ndecKkre U XUMHIECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTEIS
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.
Haxoxxnenue cepbl m €€ COCOUHEHUM B MPUPOJAEC. XHMHUUYECKOE 3arpsi3HCHUE
OKpYXaIoLEel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIEHHS. A30T, pacCIpOCTPAHEHHE B MPUPO/IE,
¢usznueckre U XuMu4yeckne cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(u3znueckre U XMMUYECKUE CBOMCTBA, MOJIyYeHue U npuMenenue. Cou aMMOHMS,
uX pU3NYECKHE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THasg KHUCIOTa, €€ MOoJydyeHue, (PU3MUECKHEe U XUMUYECKHE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kjlacca KHUCIOT W crueruduyueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEHNE OKPYKaIolel cpeibl COeIUHEHUSIMU 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 yI00PEHU.

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 yriepona B mnpupone. OKcuabl yriepoja, UX (QuU3MUecKue Hu
XUMHYECKUE CBOMCTBA, JCHCTBME HA JKUBBIE OpPraHU3Mbl, TMOJYYEHHE W
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBbIE ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00aNbHOTO MOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3 dekT. YroibHas
KAcinoTa U e€ conu, uX (U3MYECKHEe U XUMHUYECKHE CBOMCTBA, IMOIYYEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHUAX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, dTAHOJ, TIUIEPUH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl WX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[TorsiTHE 0 OMOJOTMYECKH BaXKHBIX BEIIECTBAX: KUPAX, OCNKaX, YIJIeBOJaX — 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 kpemuueBoit kuciote. CHIMKATHI, X UCIOJb30BaHUE B OBITY, B
MPOMBIIIJIEHHOCTU. BakHelIme cTpouTelibHble MaTepualibl: KepaMHKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. IIpobOimembl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENIBHBIX MAaTEPHUAIIOB B TOBCEAHEBHOM )KU3HHU.

Xumuueckuit IKCnepumenm:

U3y4eHHE 00pa3l[0B HEOPraHWUYECKHUX BEIIECTB, CBOMCTB COJIIHOW KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB



UX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
rajjoreHOB M WX COEAMHEHUM (BO3MOXKHO HKCIOJIb30BAHUE BHICOMATEPHUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl W €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUsl caxapa Moj JeMCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTbI, U3Yy4EHHE XUMUYECKHX CBOMCTB pa30aBiIeHHON CEpHOUN KUCIIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJII0/ICHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa U ux
coeMHEeHUH (BO3MOXKHO UCIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMi a30THBIX
u (ocopHbIX yT0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH U U3yYeHHUE TPU3HAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOM a30THOW KHCIIOTHI C MEIbI0 (BO3MOXXHO HCIOJIb30BaHUE
BUJIEOMATEpPUAIOB), HW3yYCHHE MOJCICH KPUCTAIUIMYECKUX PeIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJcopOIMH PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYYEHHE,
cobupaHue, pacrio3HaBaHUE W M3YyYECHHE CBOMCTB YIJIEKHCIIOrO Trasa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB HUX
NpPOTEKAHUS, O3HAKOMJICHME C TPOAYKIMEW CHIMKATHOW MPOMBIIIJICHHOCTH,
pellIeHNEe SKCIEPUMEHTANIbHBIX 3ajauy 1Mo Teme «BaxkHellme HemeTamabl U HUX
COEZTMHECHUS.

MeTta/ulbl M UX COeMHEHUSI

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUM
ux mnonoxeHus B Illepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METANINYECKasi  KPUCTANIMYECKass  pemi€Tka.  DJICKTPOXUMHUYECKHUUA  Psll
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 OIPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[[lenounble MeTambl: mojioxkeHue B Ilepuoandeckor cucteMe XUMHYECKUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPHUPOJIE.
du3nyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u
TUJAPOKCHABI HaTpus | Kanus. [IpuMeHeHHWe IIETOYHBIX METaUIOB U HX
COEMHEHU.

[[lenoyHO3eMeNbHBIE METAJUIBI MAarHUd W KaJIbIUM: TOJIO)KEHUE B
[Tepunognueckoil cucreme xumuueckux semenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XMMUUECKUE CBOMCTBA MarHus U



Kaublus. Baxueiime coequHennst Kanbius (OKCUI, TUIPOKCU]T, colin). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AM(OTEpHBIE CBOMCTBA OKCHIA U 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 coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oO0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
HCCIIeIOBaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX peaKIINi Ha HOHBI: MArHUS, KaJbIIHs, ATFOMUHMS, IMHKA, skere3a (11)
u xene3a (Il1), menu (Il), HaGaromEeHMEe W ONMMCAHWE TPOILIECCOB OKpPAIIMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaius ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ad Mo Teme «BaxuHelmmue
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 OKpYXkallleh cpenbl (IpenenbHas TOMycTHMast
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCcnepumenm:

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

Mexcnpeomemmoie ceéazu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA 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 TMOHATHS: HAYUYHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KIacCHPUKAIUA, TMEePUOINIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MaPHUKOBBIN
3 PeKT, TEXHOIOTUsI, MAaTEPUAIIBI.

dwusnka: Matepus, aTOM, DJICKTPOH, POTOH, HEUTPOH, UOH, HYKJIUI, H30TOIIHI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUUCCKUI 3aps, IIPOBOHUKH,
MOYPOBOJHUKH, JTUDIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
pemérka, CIUIaBbl, (PU3MYECKHE BEIMYWHBI, CIUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

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

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TOPO/IbI, TIOJIC3HBIC
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
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIeil 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
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIIeI0BATEILCKOM, TBOPUECKOM U IPYTUX BUAAX IE€ITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW MAESATENBHOCTH TPHU BBITTOJIHEHUH
y4eOHBIX, TMO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XUMUYECKUX HKCIEPUMEHTOB,
CO37IaHUH YUYEOHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIIIH
B MpoIiecce ITON YUeOHOU eI TeTbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApHUILIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI NTOCIEACTBUM MTOCTYNKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aHUMOCBS3SIX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYphl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JI00O3HATENBHOCTh, T'OTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAHOBKH Ha 3JI0POBBIH 00pa3 XWU3HH, OCO3HAHWE IOCICJICTBUN W
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCHIUTAHMS :

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBaOXCHHE K TPY/Ly U pe3yJIbTaTaM TPYAOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs C YIETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HICTOYHHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIECTBOBAHUSA, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHMUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
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 TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHUS (3aKOH, TEOPHS, IPUHIIHNII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
HCITIOJIB3YIOTCS B ©€CTECTBEHHO-HAYYHBIX YYCOHBIX MpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHMPOBAHUIO M OCYLIECTBICHUIO Y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

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 JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
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 —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISTh M XapaKT€pU30BaTh CYIICCTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HaOII0[aTh 3a XOJOM MpoIlecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJBl M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIU3UPOBATh B Mpolecce ydyeOHOU H
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B XOJI€ AUANIOra U (UJTM) TUCKYCCUU) 110 CYIIECTBY
oOcyxnaeMoi Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeiaTh MPE3eHTAIUI0
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH  IPU  PELIEHUU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepcaJbHble Y4eOHbIE 1eiiCTBUS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/a4, CaMOCTOSTENIBHO COCTAaBISITH WJIH KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIAraeMble B yCIOBUU 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMUCA HAy4YHbI€ 3HAHUS, YMEHHUS M CIOCOOBI



JNEUCTBUM, BHUIBI JIEITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpETalUU, TPEeoOPa30BAHUIO U TPUMEHEHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX
CUTyaIusX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIMMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMHYECKUN D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISipHasi macca, KOJMYECTBO BEIIeCTBA, MOJIb, MOJSipHas macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJ, KHUCJIOTa, OCHOBaHHUE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUS, PpEeaKIUu pasJIoKEHUs, pEeaKIUu 3aMelIeHUs, PpPeaKkIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
AJIpO aToOMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalb, paguyc aToma,
XUMUYECKasi CBsI3b, MOJIAPHAsI U HETMOJspHAs KOBaJE€HTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pAacTBOp, MaccoBas JOJiI BeEIIeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) 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 PEAKIINA;

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
HEOPraHNMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

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 OOO3HAYEHUS, KOTOPHIE HMEIOTCS 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 XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MMOATBEPKIAsl OMUCAHUE ITPUMEPAMH MOJIEKYIISPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

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

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATh OCHOBHBIE ONEPALlMH MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMAaTHU3aluio, Kiaccudukauio,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh NMPaBUJIaM MOJIb30BaHUS XUMHUECKOM OCYAO0N 1 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 KHCIIOPOJA), MPUTOTOBICHUIO PAacCTBOPOB C OMpEAEIEHHOMN
MacCOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KUCJIOT ¢ MOMOIIIbI0 MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U Apyrue).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJUTUYECKasl ), KpUCTAIUTMYECKas PEIIETKA, KOPPO3UsI METAJIIIOB, CILJIABBI,
CKOPOCTh XMUMHUYECKOU peakIuu, MPeAebHO JOMYyCTUMAasl KOHIIEHTpAIIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUUYECKYID CHUMBOJHUKY JUISI COCTaBJICHHS (Qopmyl
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpENIeIEHHOMY KJIAcCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3 (KOBAJICHTHAs, WOHHAs, METaJUIMYEeCKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: ONHWCHIBATH M XapaKTEepU30BaTh
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 IEPUOINUECKON TaOIHUIIE, 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 COEIMHEHUH B Mpelesiax MaJIbIX NEPUOJOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS UX AaTOMOB;

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

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

COCTaBJSITb YPaBHEHUS AJEKTPOJMTHYECKOM JIHCCOLMAIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO »JJIeMEHTa 1o (opMylie COEeIMHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHAYECKON peaKinu;

COOJTIOIaTh TIPaBHJIA TIOJIH30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opynoBaHMEM, a TakXKe TpaBuia OOpameHUs C BEIIeCTBaMHU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHAYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOJIUTH PEAKIINH, TOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYyTEM XJIOPHI-, 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, 0000IIEHUE, CUCTEMATU3AIINIO, BBISBICHHE IPUYHMHHO-
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 pa3aeioB u

KoaunuecTBO 4acoB

KoHTpoJbHbIE

IIpakTHYeckue

DJIeKTpOHHbIe (L (POBbHIE)

n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
XuMusg — BakHas 00J1acTh
€CTECTBO3HAHUS U
1.1 N 5 2 https://m.edsoo.ru/YNVJIX660G
MPAKTUYECKOU JIeATeTLHOCTH
JeJI0BeKa
BemectBa 1 xuMu4yeckue
1.2 B 15 1 https://m.edsoo.ru/ONNXR1VFO
peakumn
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bos3nyx. Kucaopon. Ilo e
2.1 AYX. RHCITOPOA T 6 https://m.edsoo0.ru/D5BORTY30
00 oxcruaax
Bopopon. [lonsitue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCJIOTaX U COJISIX
Bopa. PactBoprl. IloHaTHE
2.3 s p 5 1 1 https://m.edsoo.ru/M13I15KJBM
00 OCHOBaHUAX
OCHOBHBIE KJIaCCHI
24 HEOPraHMYECKUX 11 1 1 https://m.edsoo.ru/0TS5ASMOWT
COeIUHEHUU
Hroro no paszneny 30



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Paznean 3. Illepuoanyeckuii 3axkon u Ilepuoguyeckasi cucrema xummuieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

3.1 XUMHUYECKUX 3JIEMEHTOB /]. 7 https://m.edsoo.ru/TCBIBVWFZ
N. MenneneeBa. Ctpoenue
aToma
XuMudeckasi CBS3b.
0 -
3.2 KACTHTEIRHO 8 https://m.edsoo.ru/F6AOA8SDPF
BOCCTAHOBUTCJIBHBIC
peaxin
Hroro mo pazgeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KUIIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Konrpoiasbubie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
[ToBTOpeHue u yriuyoieHue 3HaHUN
11 P vy 5) 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3/IesioB Kypca 8 kjacca
O
1.2 CHOBHbIC 3aKOHOMePHOCTH 4 https://m.edsoo.ru/AFN4LWG7U
XMUMHUYECKUX PeaKIni
DNeKTpOIUTHYECKAs TUCCOLUAIUS.
1.3 P A HHat 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMHUYECKUE PEAKIIMU B pacTBOPAX
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
OO01as XxapakTepUCTUKA XUMUYECKUX
2.1 B parcteh 4 1 https://m.edso0.ru/ZTN1F700I
anemeHToB VIIA-rpymnmel. ["amorenst
OO01as XxapakTepuCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COCMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHIX
2.4 anemeHToB |VA-rpynnsl. Yrieposa u 8 1 2 https://m.edso0.ru/JPJ200VJX
KPEMHUH U UX COETUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 OO01mue cBoiicTBa METANIOB 4 https://m.edsoo.ru/GHV2L 6NJ8
3.2 Baxueiimme MeTauibl U X COSTUHCHUS 16 https://m.edsoo.ru/EFKQW9HZI
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomas cpeaa
B
4.1 CIICCTRA 1 MATCPHAIH B U3 3 https://m.edsoo.ru/TENBWEF7Y
YeloBeKa
Wroro mo pazueny 3
PesepBHOE BpeMs 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Ipenmer xumuu. Poss xumuu B
JKU3HM 4enoBeka. Tena u
BEIIECTBA

https://m.edso0.ru/L62DS2CZR

Ilonsatue o METOJaX IIO3HAHUA B
XNUMHUHN

https://m.edsoo.ru/9ZJAEW050

[IpakTnueckas padora Ne 1
«[IpaBuna paboTsl B
1abopaTOpPUH U MPUEMBI
oOpartieHus ¢ 1abopaTOPHBIM
000pyTOBaHUEM

https://m.edsoo.ru/L5EW4353D

YucTele BellecTBa 1 CMECH.
CriocoOnl pasneneHus cMmecen

https://m.edsoo.ru/6TME21FW8

[IpakTrueckas padota Ne 2
«Paznenenue cmeceit (Ha
MIpUMepe OUYUCTKU OBAPEHHOU
COJIH)»

https://m.edsoo.ru/K3LS5MCRY

ATOMEI U MOJICKYJIbI

https://m.edsoo.ru/BLS04WTBS8

XUMUYECKUE dIIEMEHTHI. 3HAKH
(CMMBOJIBI) XUMHUYECKUX
JJIEMEHTOB

https://m.edsoo.ru/AH3D4DNAX

HpOCTLIe " CJIOKHBIC BEIICCTBA

https://m.edsoo.ru/DXJBSTJ95

ATtoMHO -MOJICKYJISIDHOC YUCHUC

https://m.edso0.ru/AMOBJ3QZ5



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5

10

3aKOH MOCTOSIHCTBA COCTaBa
BEWIECTB. XUMUYECKas
¢dopmyna. BareHTHOCTh aTOMOB
XHUMHYECKUX 3JICMCHTOB

https://m.edsoo.ru/IMC496F X6

11

OrtHOCHUTEIbHAd aTOMHAs Macca.

OTtHocuTenbHast MOJIEKYIsIpHAs
Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 107151 XUMHYECKOTO
3JIEMEHTA B COCIMHEHUH

https://m.edsoo0.ru/GHV580MVE

13

Kommnuectso Bemntectsa. Moub.
MonspHas macca

https://m.edso0.ru/368UNL5Y2

14

duznueckre 1 XUMHUYIECKHE
SIBJICHUS. XUMHYecKas peaKknuig

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haku u ycinoBust
MPOTEKAHUS XUMHUECKUX
peakuui

https://m.edsoo.ru/N6DVNJIKQ5

16

3aKOH COXpPaHEHUSI MACChI
BEIECTB. XUMUYECKUE
ypaBHEHUS

https://m.edsoo.ru/M8DS4IHVM

17

BrrunciieHus Koau4yecTna,
MAaccChl BEIIECTBA 10
YpaBHEHUSM XUMHUYECKUX
peakiui

https://m.edsoo.ru/LUY9U3EQE

18

Kiaccudukariust XUMUYECKIX
peakimii (CoeMHEHMS,
pa3JIoKEHUs, 3aMEIICHHUS,
oOMeHa)

https://m.edsoo.ru/L4807LAGB



https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHImKIIoneaucT. O000ImEeHnEe 1
CUCTEMAaTHU3alUs 3HAHNHI

https://m.edsoo.ru/P1IWARH3AB

20

KonTtposnsnast padora Nel mo
TEME «BeHleCTBa 1 XUMHNYCCKHEC
peaKum»

https://m.edsoo.ru/ON62SNERU

21

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopo — anemeHt
u mpoctoe BeuiecTBo. O30H

https://m.edsoo.ru/XONONRN1P

22

Ou3nuecKkue 1 XUMUIECKHE
CBOMCTBa KHCIIOpOAa (peaKkuu
okucieHus, ropeaue). [lonsrue
00 okcumax

https://m.edsoo.ru/FBS1JRKMB

23

CriocoOsI moTydeHust
KHCJIOpO/Jia B TabOpaToOpuu 1
MIPOMBIIIJIEHHOCTH.
[Ipumenenue kuciopoaa

https://m.edsoo.ru/VJIWB6A2RD

24

TennoBoii 3 HeKT XuMHIECKOM
peaKIyu, OHSATHE O
TEPMOXUMHUYECKOM YPaBHCHHH,
9K30- U DHJIOTEPMUYCCKHUX
peaKimsx

https://m.edsoo.ru/PNMKJZHKX

25

Tonnmuso (HedTh, Yroib U
MeTaH). 3arpsisHeHue BO3AyXa,
CIOCOOBI €ro Mpe0TBPAIICHUS

https://m.edsoo.ru/USNY5UUW?2

26

IIpakTuyeckas padora Ne 3 mo
teme «llonmydenue u coOupanue
KHCIIOPO/a, U3yYEHUE €T0
CBOMCTB»

https://m.edsoo.ru/5516UHX3R



https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R

27

Bonopox — aneMeHT u mpocToe
BelecTBo. Haxoxenue B
IpUpoJie

https://m.edsoo.ru/\WD392ACWB

28

duznyeckre 1 XUMHUYIECKHE
CBOICTBa BOJIOPO/IA.
[Ipumenenue Boropoaa

https://m.edso0.ru/0SZ28459R

29

TloHgTHE O KHUCIIOTAaX U COJISIX

https://m.edsoo.ru/TMWNIVCA43

30

Crioco0pl mosty4eHust BOJA0OPOaa
B JIabopaTtopuu

https://m.edso0.ru/C9TO9UCIP

31

[IpakTuueckas padbora Ne 4 o
teme «llomydenue u cobupanue
BOJIOPO/IA, H3YUCHHE €TO
CBOWCTB»

https://m.edso0.ru/SSSWAX33K

32

MonspHbiii 00bEM ra3oB. 3aKOH
ABoraapo

https://m.edso0.ru/M3KSO10DQ

33

Brruncnenus o0béma,
KOJIMYECTBA BEIECTBA ra3a Io
€ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA WM 00BEMY

https://m.edsoo.ru/MXGOY304M

34

Brruncienus o0bEMOB ra3os 10
YPaBHCHHIO pCAKIIUN HAa OCHOBC
3aKOHA 00BEMHBIX OTHOIIEHUH
ra3oB

https://m.edsoo.ru/9TQ8AXABY

35

dusnueckre U XUMHUYIECKHE
CBOMCTBA BOJIbI

https://m.edsoo.ru/7AOGFZK4R

36

Cocras ocHoBanui. [loustue 00
WHJUKATOpax

https://m.edsoo.ru/IXB2W61VL



https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL

37

Bona kak pactBopuTes.
HaCBIH_[CHHBIe 1 HCHACBhIIICHHBIC
pactBopbl. MaccoBas 1071
BEILECTBA B PaCTBOPE

https://m.edsoo.ru/MKHXPOFH4

38

[Ipaktuyeckas padora Ne 5 o
teMe «lIpuroroBnenue
pacTBOPOB C ONPEAEIEHHOMN
MAacCOBOM JI0JIEN paCTBOPEHHOTO
BEIIECTBA»

https://m.edsoo.ru/MWXUKPAUOA

39

KonTponbnas pabora Ne2 no
teme «Kucnopoa. Bogopon.
Boma»

https://m.edsoo.ru/JM7935DRY

40

OKcHIBL: COCTaB,
KJIacCH(HUKAIUsA, HOMECHKIIaTypa

https://m.edsoo0.ru/5TFSJINAY

41

[Tosnydenune n XuMH4YECKHE
CBOMCTBA KHUCJIOTHBIX,
OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

https://m.edso0.ru/8JAZ9YWS2

42

OcHoBaHus: COCTaB,
KJlaccuguKanus, HOMEHKIIaTypa

https://m.edsoo.ru/5U397HU5SC

43

[TonyyeHnue u XuUMHUYECKUE
CBOMCTBA OCHOBaHUH

https://m.edsoo.ru/GD9A28ROE

44

Kucnotsr: COoCTaB,
KJ'IaCCI/I(l)I/IKaI_[I/IH, HOMCHKIJIaTypa

https://m.edsoo.ru/Q6U4WEBK?

45

HonyquI/Ie 1 XUMHWYCCKHEC
CBOMCTBA KHCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpennue):
HOMEHKJIATYpa, CIIOCOOBI

https://m.edsoo.ru/JSNUIM9TJ



https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ

HOJIy‘-IeHI/ISI, XHUMHNYCCKHUC
CBOICTBa

47

[Ipaktuyeckas padora Ne 6.
PCHIGHI/IG BKCHepI/IMCHTaJII)HLIX
3aja4 110 TeMe «OCHOBHEBIC
KJIaCChl HEOPraHUYECKUX
COCIUHCHMID

https://m.edso0.ru/58D13JF7V

48

FCHGTI/ILICCKaSI CBA3b Me>1<)1y
KJIaCCaMU HEOPraHUYECKUX
COeqUHEHNN

https://m.edsoo.ru/YDS6ZRE31

49

O000I11IEHNE U CUCTEMATHA3 AN
3HAHUI

https://m.edso00.ru/S7TBUOEEYN

50

KonTponsnas pabora Ne3 no
TeMe "OCHOBHBIE KIIACCHI
HEOpPraHWYECKUX COCTMHEHUN"

https://m.edsoo.ru/AFA7IDULD

51

[TepBbie NONBITKH
KJIacCU(UKAUU XUMUYECKUX
aneMeHToB. [lonsTHe 0 rpymmax
CXOJHBIX JIEMEHTOB

https://m.edsoo.ru/C0V3CC214

52

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucrema
XHMHUYECKUX 31eMeHTOB /1. H.
Menneneesa

https://m.edsoo.ru/X9F1NR3U8

53

[Tepuop1, TPy, TOATPYIIIHI

https://m.edsoo.ru/NQMWWJIRXN

54

Crpoenue atomoB. CocTaB
aTOMHBIX sifep. M30Tombl

https://m.edsoo.ru/IMUDOMR5H

55

CTpOGHI/Ie QJICKTPOHHBIX
000JI0YEK aTOMOB 3JIEMECHTOB

https://m.edso0.ru/T95YNV8B2



https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2

IIepunoaunueckoit cucremsl /. U.
Menpeneesa

56

XapakTepucTUKa XUMHAYECKOTO
3JIEMEHTA IO €0 MOJIOKEHUIO B
[Iepnoanueckoii cucreme /1. M.
MenpeneeBa

https://m.edsoo.ru/YIP04OMDX

57

3nauenue [lepuoanueckoro
3aKOHa IJId Pa3BUTHA HAYKHU U
npaktuku. /1. 1. MenneneeB —
YYEHBIH, MTEIaroT U rpaXJaHuH

https://m.edso0.ru/SZD8XE00P

58

Peseprubrit ypok. O6001eHNE 1
CUCTEMaTH3aIus 3HAaHUH /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo0.ru/ZCQTRP0O8Y

59

KonTtponbras padoTta Ne4 o
teme «CTpoeHue aroma.
XuMmuyeckas CBszb» /
Bcepoccuiickas npoBepouHast
pabota

https://m.edsoo.ru/FTIZF99WF

60

BHCKTpOOTpI/IL[aTCJ'IBHOCTI)
AaTOMOB XMMHYCCKHX SJICMCHTOB

https://m.edsoo.ru/HZA110EDS

61

HMonnasg xumudeckas CBs3b

https://m.edso0.ru/3SY1RJKVI

62

KoBanentnas IoJIApHasa
XHUMHNYCCKas CBA3b

https://m.edsoo0.ru/EOL3MT2AE

63

KoBanentnas HEMOJISIPpHAA
XUMHYCCKas CBA3b

https://m.edsoo.ru/9YVR3FUXI

64

CreneHb OKUCIECHUA

https://m.edsoo0.ru/RA6CVXM66



https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66

OKHUCIINTEIBLHO-

65 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBUTCJIbHBIC peaKI_[I/II/I

66 OKXHCIATEN M BOCCTAHOBUTEIN 1 https://m.edso0.ru/QPS46Z5PU
PesepBHeIit ypok. O600IICHNE 1

67 CHCTEMATHSAMHA SHAHWH TO 1 https://m.edsoo.ru/4ARH7M35NF
teme «CTpoeHue aroma.
XHUMHYECKas CBA3L)
P i . 0600

68 C3CPBHBIM YPOK ° iu cHme 1 1 https://m.edsoo.ru/7DNRBZ948
cucreMaTrni3anda 3HaHUU

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHusl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMHUYeCKnX dyeMeHToB J1. 1.
MenpneneeBa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B H3MEHECHUH
CBOMCTB XMMHYECKUX
3JIEMEHTOB IIEPBBIX TPEX
MEePUOJIOB

https://m.edsoo.ru/GNJPEROFB

Knaccuduxkanus n
HOMECHKJIaTypa
HEOPraHMYCCKUX BEIIECTB

https://m.edsoo.ru/WTO1IWRA2Q

Bunel xumMmuueckou CBA3U U
TUTBI KPUCTATUTUTYECKHUX
pEmETOK

https://m.edsoo.ru/UI14Y5CFRV

Kontponbras padorta Nel no
teme «I[loBTOpeHue u
yriayOJieHne 3HaHUH OCHOBHBIX
pas3aenoB Kypca 8 Kiiaccay

https://m.edsoo.ru/J4X8ZN212

KJ'IaCCI/I(l)I/IKaI_[I/IH XHUMHUYCCKHUX
peaKLII/Iﬁ 110 PAa3JINYHbIM
IIpHU3HaKamM

https://m.edso0.ru/X8XAE7E2]

[TonsTue o ckopoctu
XUMHUUYECKON PEaKIUU.

https://m.edsoo.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

ITonsaTre 0 TOMOTEHHBIX U
TCTCPOTICHHBIX PCAKIIUAX

[TonATHE O XUMHYECKOM
paBHOBecuu. DakTOpHI,
BIIASIFOLIME HA CKOPOCTh
XUMUYECKON PEaKLUH U
MTOJIOKEHNE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

OKHUCIINUTEIILHO-
BOCCTaHOBHTEJILHBIC PEAKITHH

https://m.edso00.ru/648V11026

10

Teopus 3MEKTPONUTHYECKON
mucconuarmy. CHIIbHBIE U
ci1abble AIIEKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HNonnblie ypaBHEHUS peaKknid

https://m.edsoo.ru/VN2SBON1R

12

XUMHUYEeCKHe CBONCTBA KHCIIOT
M OCHOBAaHHUH B CBETE
MpeACTaBICHUI 00
ANEKTPOJUTUUECKOU
JIHCCOLHAIN

https://m.edsoo.ru/8HH81YVXI

13

XuMHdecKre CBOMCTBA COJICH B
CBETE MPEACTABICHUI 00
ANEKTPOJUTUYECKOU
IHCCOLHAIINHN

https://m.edsoo.ru/ETD5QTS4G

14

ITonsarue o Iruapoms3c coJieit

https://m.edsoo.ru/9JFRAVESW

15

O0001IeHNE U cCUCTEMATU3 AU
3HaHUHI

https://m.edsoo.ru/FEEIZRMBG



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG

16

[Ipaktuyeckas padora Ne 1.
«Pemenne
IKCIIEPUMEHTAILHBIX 33134

https://m.edsoo.ru/7VXTFHIT4

17

KonTtposneHast padota Ne2 mo
TeMe «DIEKTPOJIUTHIECKAs
aucconyanus. XUMHAYECKHE
peakiuu B pacTBOpax»

https://m.edsoo.ru/9RKLZDNUX

18

OO01as XxapakTeprucTUKa
rajoreHoB. XNUMHYECKHE
CBOICTBa Ha MPUMEPE XJI0pa

https://m.edsoo.ru/NNYKYZF12

19

XmopoBogopoa. ConsHast
KHUCJI0Ta, XUMHYCCKHE
CBOICTBA, MOJTyYEHHUE,
MIPUMEHEHHE

https://m.edsoo.ru/CWVSHCD2M

20

[TpakTrueckast padota Ne 2 o
teme «llosrydeHnue consaHoM
KHUCIIOTBI, U3yYEHUE €€
CBOMCTB»

https://m.edsoo.ru/PVEXIYWEG

21

Berurcienus no ypaBHEHUAM
XHUMHYCCKUX PEaKIUi, eClIn
OJIMH U3 PEarcHTOB JiaH B
H30BITKE

https://m.edsoo.ru/4BI5SHO70F

22

OO1ast xapakTepuCTUKa
aneMeHToB VIA-rpynmbl

https://m.edsoo.ru/VMWKERSEP

23

AnnoTponHbie MOIU(BUKALIUN
cepel. Haxoxnenue cepel 1 e€
COCIMHEHUH B IIPUPOJIE.
XHUMHUYECKUE CBOWCTBA CEPBI

https://m.edsoo.ru/CX10EUSPO



https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO

24

CepoBoa0po1, CTpOCHHUE,
¢bu3nvecKrue 1 XUMHYECKHE
CBOMCTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxcuppl cepol. CepHas

KHCIIOTA, (PU3NYECKHEe U
XUMHYECKHE CBOMCTBA,

MpUMEHEHHE

https://m.edsoo.ru/ULRFLCHH1

26

XUMUYECKUE PEAKIINH,
JIeXKaIIue B OCHOBE
MIPOMBIIIIJIEHHOTO criocoda
MTOJTY4EHUS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKpYXKarollen cpeibl
COEIMHEHUSIMU CEPBI

https://m.edsoo.ru/H7FT3NON4

27

Brruncnenne MmaccoBoi noau
BBIXO0/1a TTPOJIYKTA PEAKITUN

https://m.edsoo.ru/HSJE186WN

28

OO6mras xapakTepucTuKa
anemMeHTOoB VA-Tpynmbl. A30T,
pacnpocTpaHeHue B Ipupoe,
(buznuecKkue 1 XuMU4ecKue
CBOMCTBA

https://m.edsoo.ru/WAHRMB976

29

AmMuak, ero usnueckue u
XMUMHYECKUE CBOICTBA,
MOJIyuY€HUE U IPUMEHEHHE

https://m.edsoo.ru/HZAYE5F13

30

[IpakTnueckas padota Ne 3 o
teMe «llonydyenne ammuaka,
W3Yy4YEHUE €ro CBOMCTBY

https://m.edsoo.ru/JORP641FJ



https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ

31

A30THas KHCIOTa, €€
¢bu3nyecKkue 1 XUMHUECKUE
CBOMCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBaHue HUTPATOB U
COJIEW aMMOHHSI B KA4ECTBE
MUHEPAITbHBIX YI0OpEHHA.
XHUMHUYECKOE 3arpsi3HEHNE
OKpY)KarolEen CpeJibl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

docdop. Oxeun dhochopa (V)
u ocdopHas KucioTa,
(bHSHLIeCKI/Ie U XUMHWYECKHE
CBOWCTBA, MMOJY4CHUE

https://m.edso0.ru/GDQJSO3WP

34

Hcnonws3oBanue docdaTtoB B
Ka4eCcTBE MUHEPATBbHBIX
ynoOpeHuit. 3arps3HeHNe
MIPUPOIHOM cpenbl hochaTamu

https://m.edsoo.ru/UAZ3HUG5V

35

VYrnepon, pacpocTpaHeHue B
npupoje, hpuznueckue u
XMUMHYECKUE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcupl yriaepojaa, ux
(bU3UYEeCKHEe U XUMHUYECKUE
CBOMCTBA. DKOJOTUMUECKHE
poOJIeMBbl, CBA3aHHBIC C
okcuzom yriepoaa (1V)

https://m.edsoo.ru/OXQAPGNCF

37

YronpHasg KUCIOTa U €€ COJIn

https://m.edsoo.ru/OHQHDGIPA

38

IIpaktuyeckas pabora Ne 4 o
teme "[lomydenue yriekuciaoro

https://m.edso0.ru/G2HZXQGCS8



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8

rasza. KauectBenHas peakuus
Ha KapOoHaT-HOH"

39

[lepBoHauanbHble NOHATHUSA 00
OPraHUYECKUX BEUIECTBAX KaK
0 COEIMHEHHUSIX yriepoaa

https://m.edso00.ru/30T12109Z2

40

Kpemuuii u ero coeuHeHns

https://m.edsoo.ru/75JXNHO0I8

41

[IpakTnueckas padora Ne 5.
PCHICHI/IG BKCHepI/IMCHTaJ'H)HBIX
3aj1a4d 1Mo TeMe «BakHelme
HEMETAJIJIbI U UX COCITUHCHU D)

https://m.edsoo0.ru/O7E8DOD7Z

42

KonTponsnas pabora Ne3 no
TeMe «BaxkHelnne HeMeTauIbl
1 UX COCIUHEHU

https://m.edso0.ru/S85J9UGH3

43

OO6mras xapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —
MeTalioB. Meramndeckas
CBSI3b M METaJNIHYECKAs
KpUCTAJUTMYECKas perIéTka.
duznyeckue CBOMCTBA
METAJIJIOB

https://m.edsoo.ru/XK1GYPCO1

44

XUMHUYECKUE CBOMCTBA
METaJJIOB.
DIEeKTPOXUMHUYECKUN P
HaMpPsHKEHUH METaJIOB

https://m.edsoo.ru/Z7YRNPAEW

45

OO1re cnocoObl MoTy4eHus
MeTaioB. CriiaBbl.
Beruncnenus mo ypaBHEHUSIM
XUMHUYECKHX PEaKIni, eciin

https://m.edso0.ru/G54GDQI2D



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D

OJIMH U3 pCarcHTOB COACPKUT

MIpUMECH

46 [TonsaTue o KOppO31K METAIIOB https://m.edsoo.ru/4FIGDOWOW

47 Illenounbie METAIIIBI https://m.edsoo.ru/X1B4BPUW?2
@)

48 KCHARL I THAPOKCIIG! HATPHA https://m.eds00.ru/Q4DX0G3U9
" KaJIusd

49 HlenquouzeMeanmue MeTaUIBt https://m.edsoo.ru/REOCDYO0K6
— KaJIbIIU1 U MarHun
B N

50 KHCHIIHIE COCMMHCHHA https://m.eds00.ru/CJR96CMZA
KaJIbIHS
O00011eHNEe U CUCTEMATU3 AL

51 B https://m.edso0.ru/O5PXGG1BE
3HAaHUHU
e 61 o

52 CCTROCTE BOJIBI H CHIOCODBE € https://m.edsoo.ru/WFMBFTTTP
yCTpaHCHUS
[TpakTrueckast pabota Ne 6 o

53 teMme "JKECTKOCTE BOIBI U https://m.edsoo.ru/NFIROKB8J
METO/Ibl €€ yCTpaHeHus"

54 AnroMuHAN https://m.eds00.ru/9ZJ8RD1TV
Am 7

55 (oreprrie croicTBa oxCHAA https://m.edsoo.ru/NI5KI110J5
Y THJIPOKCH]IA

56 Keneso https://m.edsoo.ru/F20NJR5SR
O

57 KCHIBL, THAPOKCHIB 1 COJH https://m.edsoo.ru/IRTUBLAMP
xenesa (1) u xenesa (111)
006006

58 © erHHe 1 CHCTEMATHSATIA https://m.edsoo.ru/NAON6HGKZ
3HAHUN
II §] Ne 7.

59 PaKTiTeckasd pabota https://m.edso0.ru/ZN7G0QSMX

Pemenne SKCIICPUMCHTAJIbHBIX



https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX

3a11a4 110 TeMe «Bakuenmue
METAJUIBI U KX COEIUHEHUS)

60

Boruncnenus no ypaBHEeHUsIM
XUMUYECKUX PEAKIUH, ECIIH
OJIMH U3 PEareHTOB JiaH B
M30BITKE WIIN COACPIKUT
npuMecH. Beruucnenus
MacCOBOM JJOJIM BBIXO1a
MIPOJIyKTa peaKkiuu

https://m.edsoo.ru/AYD2HE51Y

61

O000I11IEHNE U CUCTEMATHA3 AN
3HAHUI

https://m.edso00.ru/B8T9VTKOP

62

KonTponsnas pabora Ne4 no
TeMe «BaxkHelmue MeTauibl U
HUX COEINHEHUI»

https://m.edso0.ru/703C804GN

63

BeniectBa u marepuaisl B
MOBCEIHEBHOM KU3HU
yeJoBeKa

https://m.edsoo.ru/OF132JMTO0

64

XUMHYeCcKOe 3arpsi3HeHne
OKpY’Karollel cpe/ibl

https://m.edsoo.ru/9ANGYEYOQI

65

Ponp xumMuu B pPEUICHUN
9KOJIOTHYECCKHX HpO6J'ICM

https://m.edso0.ru/180Q203Y28

66

PesepBHbiit ypok. O600mIeHE
Y CHCTEMaTH3allus 3HAaHUH

https://m.edsoo.ru/DT1BAS5U4

67

PesepBHblit ypok. O600mIeHE
Y CUCTeMaTH3allysl 3HAaHHUH

https://m.edso0.ru/P52TJZNXV

68

PesepBHrlit ypok. O600IeHE
Y CHCTEMaTH3allus 3HAaHUH

https://m.edso0.ru/TMK36TJZG



https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

IIo Teme: ((HepBOHaLIaJ'II)HBIC XUMHNUYCCKHUEC ITOHATUS)

1.1

PaCKphrIBaTb CMBICII OCHOBHBIX XHWUMHWYCCKUX HOHATHI: aToM,
MOJIEKyJla, XUMHUYECKHI ODJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMech (OAHOpPOMHAS W HEOJHOPOJHAs), BAICHTHOCTD,
OTHOCHTENIbHAs aTOMHAasi M MOJEKYJIsIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi JOJISI XHMHUYECKOTO
JJIEMEHTa B COCTUHECHUH, MOJIIPHBIN 00BEM, XUMHUYECKas PEaKIIHs,
KIaccuUKAIMs ~ peakiuil: peakuuu  COCAWHEHHS, PEaKIHU
pa3IOKEHUs, pPEaKIUU 3aMelIeHHs, peakimuu OOMeHa, 93K30- U
SHIOTEPMHUYECKHE PEAKIIUHU, TETUIOBON 3(PdEKT peakinu, pacTBOp,

MaccoBasi J10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIKsI) B pacTBOPE

1.2

HUIITIOCTPUPOBATE B3aWMMOCBA3b OCHOBHBIX XUMHUUYCCKHUX MMOHATUN H

IIPUMCEHATH OTU IIOHATHUA IIPU OITMCAHUHU BEIICCTB U UX npeBpameHI/Iﬁ

1.3

HCII0JIb30BaTh XUMHUUYCCKYIO CHUMBOJIMKY JJIsI COCTABJICHUSA (bOpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XHUMHYCCKHX peaKHI/Iﬁ

1.4

pacKpbIBaTb CMBICII 3aKOHOB COXpaHCHHA MaACCbl BCHICCTB,
IMOCTOAHCTBA COCTABA, ATOMHO-MOJICKYJIAPHOI'O YUYCHUA, 3adKOHa

ABoraapo

1.5

onpeAciiiTb  BAJICHTHOCTL aTOMOB  J3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUE PCAKIIUU (HO Yucily U COCTaBYy

Y4YaCTBYIOIIMX B peaKkIH BEUIECTB, 110 TEMI0BOMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYJISAPHYIO W MOJIAPHYIO MACChI

BCIICCTB




1.8

BBIUUCIIATh MAacCCOBYIO JIOJIO XHMHYECKOTO 3JIEMEHTa 1Mo (popmyse

COCOUHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCIICCTBA B PACTBOPE

1.10

MPUMEHATh €CTECTBEHHOHAYYHBIE METO/IbI IO3HAHMS — HAOJIIOICHHE,
U3MEPEHHE, MOJICJTUPOBAHME, OKCIEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

ITo Teme: «BaxHeiume NpeacTaBUTENN HEOPTrAaHUYECKHUX BEILIECTB)

2.1

PaCKphBIBATh CMBICII OCHOBHBIX XWMHWYCCKUX TTOHSATHH: OKCHnI,

KHCJI0Ta, OCHOBAaHHUEC, COJIb

2.2

OTIPENENIATh MPUHAAICKHOCTh BEIIECTB K OMNPENETIEHHOMY KJaccy

coenuHeHul no popmynam

2.3

KHaCCI/I(i)I/IHI/IPOBaTI) HCOPTraHNYCCKHUEC BCUICCTBA

24

XapaKTepu30BaTh (OMHMCHIBATH) OOIIHE XHWMHUYECKHE CBOWCTBa
BEIIECTB Pa3IMYHbIX KJIACCOB, MOATBEPXK/Iasi OMHCAaHUE TpUMepamMu
MOJIEKYJISIPHBIX ~ YpPaBHEHHUH  COOTBETCTBYIOIIMX  XHMHUYECKUX

peakuuii

2.5

ITPOrHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBHCUMOCTH OT HX
KaQ4C€CTBCHHOI'0O COCTaBa, BO3MOXKHOCTH IPOTCKAHUA XHUMHUYCCKHX

IPEBpaLICHUH B pa3IMYHbIX YCIOBHIX

2.6

cleoBaTh MpaBWIaM IOJIb30BaHUSA XUMHMYECKOW Tmocyaod U
1abopaTopHbIM 000PYAOBAHUEM, a TaKXkKe MpaBHiIaM OOpalleHUus C
BEUIECTBAMU B COOTBETCTBHUHM C HMHCTPYKUHUSMHU IO BBIMOJIHEHHUIO
71a00PAaTOPHBIX XUMHUYECKUX OIMBITOB MO MOJYYECHUIO U COOUPaHUIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOJA M KUCIOPOa), IPUTOTOBICHUIO
pacTBOPOB C OMNPENEIIEHHON MaccoBOM [0Jiell PacTBOPEHHOTO
BEIIECTBA, MIIAHUPOBATh U MPOBOIUTH XUMHUYECKUE SKCIIEPUMEHTHI
[0 PACIO3HABAHUIO PACTBOPOB MIEIOYEH M KUCIOT C MOMOIIBIO

UHAMKATOPOB (JaKkMyc, ¢heHondTanenH, METUIOPAHK U IpyTue)

2.7

IMPOBOAUTD paC‘{éTLI 10 YpaBHCHUIO XHMHUYECKOH peaknuun

[Io Tteme: «llepmommueckuit 3akoH u llepmomuyeckass cucrema
xumudeckux snemeHToB JI. M. MenneneeBa. CtpoeHue aTromoB.

Xumuueckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIC peakuum»

3.1

PACKpPBIBATH CMBICIT OCHOBHBIX XUMHWYCCKUX MMOHSITHM: AApO aTroMa,

BHGKTpOHHLIﬁ clion aToMa, aTOMHasd Op6I/ITaHB, paauyc aroma,




XUMUYECKasi CBSI3b, MOJIApHAs W HEMNOJIsIpHAas KOBAJICHTHAs CBS3b,
AJIEKTPOOTPUIIATEILHOCTh, HWOHHAs CBS3b, HMOH, KaTHOH, AHUOH,

CTCIICHb OKHCJICHUA

3.2

KHaCCI/I(i)I/IIII/IPOBaTI) XUMHNUYCCKHUE JJICMCHTBI

3.3

OTIMCBIBATh U XapaKkTepu30BaTh TadInuHyto Gopmy [leprnoanueckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: DPa3jinyaTh MOHATUS «TJIaBHAas
noarpynna (Arpymnmna)» u «nobounas noarpynna (brpymma)y,

«MaJIpIe» B «OO0JIBIIIE) NeproabI

3.4

packpsiBaTh cMmbici Ilepmoamveckoro 3akona [[.M. MeHnneneesa:
ACMOHCTPUPOBATH IIOHUMAaHUue HCpHOJIPI'—ICCKOfI 3aBUCUMOCTH
CBOMCTB XUMHUYECCKUX 3JICMECHTOB oT nux TIOJIOXKCHUA B

[Iepnoguueckoit cucreme

3.5

COOTHOCUTh 00O3HAUEHMs, KOTOpbIE WMEIOTCSI B  TaOJHIle
«Ilepnognyeckass  cucrema  XuUMU4YecKux  snemeHToB ..
MenpeneeBa» ¢ YUCIOBBIMU XapAaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XMMHUYECKHUX DJIEMEHTOB (COCTaB MW 3apsj sjapa, oOlee Yucio

AJIEKTPOHOB U pacnpeeNieHHue X MO AIEKTPOHHBIM CIIOSIM)

3.6

ONpeCaAcIsATb CTCIICHb  OKHUCJICHHUA  OJICMCHTOB B 6I/IHapHBIX

COCIUMHCHUAX

3.7

OTIPENIeNIATh BHUJI XMMHYECKOW CBS3U (KOBAJIEGHTHAs W HOHHAs) B

HEOPraHN4€CKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbLHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo u XuMHU4ecKas peaKnus»

1.1

PacCKpbIBATb CMBICII OCHOBHBIX XHMHWYCCKHUX MMOHSATHI: pacTBop,
OJICKTPOJIUTBI, HEIJICKTPOJUTBI, 3JICKTPOJIHUTHYCCKAsA AUCCOLHALN,
pPCaKiiuu UOHHOTO O6MeHa, KaTaJin3aTop, XUMHUYCCKOC PABHOBCCHC,
O6paTI/IMLIe )51 HeO6paTI/IMLIe pCaKknuu,
OKHCIIUTCIBbHOBOCCTAHOBHUTCIIbHBIC pcaKknuuu, OKHCIIUTCIIb,
BOCCTAHOBUTCIIb, OKHCICHHC W BOCCTAHOBJICHUC, aJIJIOTPOIINA,

aM(i)OTepHOCTL, XUMHUYCCKasa CBA3b (KOBaJIeHTHaH, HOHHAas,




METaJIJINYECKast), KPUCTAJUIMYECKasi pelI€TKa, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKkuu

1.2

HUITIOCTPHUPOBATH B3aWUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUM U

IMPUMCHATDH OTU MOHATHUA IPU OIMMMCAHUHN BEIICCTB U UX HpeBpaHICHI/If/'I

1.3

COCTaBJIATh YPAaBHEHUSI IEKTPOJIUTUUYECKON NUCCOIMALUUA KUCIIOT,
LIEJIOYEH M COJIEH, IIOJIHBIE M COKPAIEHHBIE YPAaBHEHUS PEaKLUU

WOHHOTO OOMEHA

1.4

PACKpPBIBATE CYHIHOCTHb OKHUCIIMTCIbHO-BOCCTAHOBUTECIIbHBIX peaKHI/If/'I

MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIHi

1.5

MPOBOJUTH PACUETHI IO YPABHEHNUIO XUMUYECKON peaKnu

IIo temam: «HemeTamnel m ux COCAUHCHUS)» U «MeTtanael U UX

COETMHEHU S

2.1

XapakTepu3oBaTh  (OmMHMChIBaTh) oOmMe W crneurdduyeckue
XMMHYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOITBEPKIast
ONHMCAaHHWE TpPUMEpPaMH MOJIEKYISIPHBIX M HWOHHBIX ypaBHEHUU

COOTBETCTBYIOIINX XUMHWYCCKUX peaKHI/Iﬁ

2.2

COCTaBJISITh YPAaBHEHUS PEAKIIHH, TIOITBEPKIAIOIIUX CYIIICCTBOBAHHE

T€HETHYECKOH CBSA3H MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

ITPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOXXHOCTH ITPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHbBIX

YCIIOBUAX

2.4

CleoBaTh MpaBWIaM IIOJIb30BaHUA XUMHYECKOM TmoCcyaod U
1abopaTopHbIM 000PYAOBAHUEM, a TaKXkKe MpaBHiIaM OOpalleHus C
BELIECTBAMU B COOTBETCTBHUH C HMHCTPYKUHUSMHU IO BBIMOJIHEHHUIO
71a00PATOPHBIX XUMHUYECKUX OTBITOB MO MOJYYEHUIO U COOUPaHUIO

Fa3006p83HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO rasa)

2.5

IPOBOAUTH PEAKIHMH, IOJTBEPXKIAIONINE KAadyeCTBEHHBI COCTaB
Pa3MMYHBIX BEIIECTB: PACIO3HABATh ONBITHBIM IIyTEM XJIOPHUI-,
Opomua, uoaAMJ, KapOoHaT, Qocdar, cuiIMKar, Ccyibdar,
TUJIPOKCUMOHBI, KATHOHBI aMMOHMSI, MOHBI W3yYEHHBIX METaJJIOB,

MMPUCYTCTBYIOIHEC B BOAHLIX pACTBOPAX HECOPIraHNMYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpyXKaroIias cpena»

3.1

PAaCKpBIBATh CMBICII OCHOBHBIX XHMHWYCCKHUX MOHSATHH: HI[K

BCIICCTBA; KOPPO3Us METAIJIOB




3.2

HpI/IMeHSITB OCHOBHBIC OHepaHI/II/I MBICHHTCHBHOﬁ HNCATCIIBHOCTU —
aHaJIM3 W CHUHTE3, CpaBHEHHE, O0O0OOIIECHHE, CHUCTEeMATHU3alUIO,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJIeI[CTBeHHBIX CBH3€I>’I — A I/ISy‘-IeHI/ISI
CBOﬁCTB BCHICCTB U XMUMHYCCKUX pCaKHHﬁ; eCTGCTBeHHOHayLIHI)Ie
METOJIbI TIO3HAHUS — HAONIOJICHWE, W3MEPECHHE, MOJCIUPOBAHHE,

9KCIIEPUMEHT (pEabHbIA U MBICICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XMMHUM B KWU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. OU3NUECKUE CBOMCTBA BEIIECTB. ATrperaTHoe COCTOSIHHE

BCIICCTB

1.2

IlonsTHE O METOJaX ITO3HAaHUA B XUMHH. Yucteie B€HOICCTBA 1 CMECH. Cnioco0On1

pa3aeieHust cMecen

1.3

ATOMBEI H© MOJICKYJIBI. XnMudeckne dneMeHTB.. CHMBOJIBI XUMHYECKHX

a51eMeHTOB. IIpocThie U c10XkKHbIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE yIEHUE

1.4

Xumunyeckas popMyina. BalneHTHOCTh aTOMOB XUMUYECKHX IEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemiecTB. (OTHOCHTENbHAas  aTOMHas — Macca.
OtHocuTenbHass MoOJIEKyJsApHast Macca. MaccoBasg H0nsl  XMMHYECKOTO

9JIEMCHTA B COCAMHCHUU

1.5

KonunuectBo BemiectBa. Mousib. MonsipHas macca. B3auMoCBsI3b KOJMYECTBa,
Macchl U 4YMcia CTPYKTYPHBIX €IMHHUIl BeulecTBa. Pacuérel mo dopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

Ou3nyecKue U XUMHUYECKHUE ABJICHUS. XUMHUUECKas peakius U e€ MpU3HaKU.
3aKOH  COXpaHEHHs  MacChl  BEHIECTB.  XHUMHUYECKHUE  ypaBHEHHUS.
Knaccudpukanuss  XxuMuueckux  peakuuil  (COCAMHEHHUS,  Pa3JIOKEeHHUs,

3aMeIIeHus, 0OMeHa)

1.7

XUMUYECKUN OKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM IIOCYAOH, C
npaBUIaMu pabOTHI B JAOOpAaTOPHUH U MpruéMaMu oOpaIieHus ¢ 1abopaTOpHbIM
o0opy/noBaHHEM, H3y4Ye€HHE U OINUcaHue (U3MYECKUX CBOMCTB 00pa3loB
HEOPraHWYECKUX BEIICCTB, HaONoJeHHEe (U3MYecCKUuX (TUIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYyIKe, KHTICHHE U KOHJCHCAIIUs BOJIbI) U
XUMUYECKUX (TOPEHUE CBEYM, NPOKAIMBAHUE MEAHOW  IPOBOJIOKH,
B3aUMOJICCTBHE Mejla C KHCIOTOW) SIBJICHHM, HAOIIOJICHUE W OIHMCAHUE
NPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakuuil (paslokeHue caxapa,
B3aUMOJICHCTBUE CEPHOW KHUCJIOTBI C XIOPHAOM Oapus, paslioKEeHHe

ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMOICHCTBHE JKele3a ¢ pacCTBOPOM




comu meau(ll), m3ydenne cmoco6oB pazaeneHus cMecei (C TOMOIIbIO MAarHHTA,
(bunbTpOBaHUE, BBIMMAPUBAHUE, AUCTUILIALMSA, XpoMaTorpadus), mpoBeIeHue
OUUCTKH TIOBAPEHHON COJIM, HAOMIOJCHWE H ONIHMCAaHUE pPe3yJbTaTOB
IPOBE/ICHUS OMBITA, HIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAaCChl, CO3/IaHUE

MO/IeIe MOJIEKYI (LIapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNIn HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech raso. CoctaB Bo3myxa. Kucinopox — anmemeHT u mpocrtoe
BemiecTB0. HaxoxmeHue Kucaopoaa B MpUpoje, PU3NIECKUE U XUMHUYECKHE
cBoiictBa (peakuuu ropenust). Okcunsl. [lpumenenune kucinopoaa. CrnocoObl
MOJTy4eHHs KUCIIOpoJa B J1a0OpaTopuu M IpOMBIIUIEHHOCTH. Kpyrosopor

KHcopoa B mpupoae. O30H — alioTponHast MoAU(UKALMS KUCIOpoaa

2.2

TermnoBoil 3¢ddeKkT XxUMHUecKON peaklHH, TEPMOXUMHYECKUE YypaBHEHUS,
9K30- ¥ DHJIOTEPMUYECKUE peaKknnU. TOIIMBO: yroib U METaH. 3arpsA3HEHHE

BO3/yXa, YCHJICHHE TTApHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIIOSI

2.3

Bomopox — anemeHT u mpoctoe BemecTBo. HaxoxkieHue Boopoia B IPUPO/IE,
¢bm3uYecKkie W XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI TTOTy9IeHHSI.

Kuciote! 1 conu

2.4

Monspabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM

2.5

duznyeckue CcBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBOpHI.
HacelinieHHble 1 HeHaChIIIEHHbBIE pacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast [ojig BellecTBa B pacTBOpe. XUMHUYECKHE CBOICTBA BOJIbI.
OcHoBanus. Poss pacTBOpoB B MpHUpPOJE U B KU3HU yesnoBeka. KpyroBopot
BOABl B MpHUpoAe. 3arpsi3HEHUE MPUPOAHbIX BojA. OXpaHa U OYHCTKa

IMPUPOIHBIX BO

2.6

Knaccudukanus neopranmuecknx coenmHenuit. Oxcuabl. Kitaccudukamms
OKCHJOB: colieoOpa3yomiue (OCHOBHBIE, KHUCIOTHBIE, aM(OTepHble) U
HecolieoOpazyromue. Homenknarypa okcuaoB. @U3nyYecKue W XUMHUYECKUE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcnoBanus. Kiaccudukanus OCHOBaHM: IIENOYM U HEPAaCTBOPHMBIE
ocHoBaHus. Homenknatypa ocHoBanui. du3nueckne 1 XUMHUYECKUE CBOUCTBA

ocHoBaHui. [loyuenne ocHOBaHUM

2.8

Kucnotel. Knaccudpukanus kucnor. Homenknarypa kucior. Ouzndeckue u
XUMHYECKHe cBolcTBa KucIOT. Psan aktuBHocth MetaioB H.H. Bbekerosa.

HonyquI/Ie KHUCJIOT




2.9

Conu. Homenknarypa cojieil. @u3nueckre U XMMUYECKHUE CBOWCTBA COJICH.

[Tonydyenue coien

2.10

I'enernueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

211

XHWMHUYECKUN JKCIEPUMEHT: KAayeCTBEHHOE OIPEACIICHHE COICPKAHMS
KHCJIOpOJia B BO3JyXe, MOJIydeHHE, cOOMpaHHe, pacllO3HABAaHUE U U3y4EHUE
CBOMCTB KUCJIOPOJa, HaOJII0/IEHUE B3aUMOIEHCTBUS BELIECTB C KUCIOPOJOM U
yCIIOBUSI BO3HUKHOBEHHUS U IIPEKpallleHusl ropeHus (Ioxkapa), 03HaKOMJICHHUE C
oOpa3lilaMu OKCHUJIOB M OINMCAaHME HX CBOMCTB, IOJIyd€HHE, cOOHpaHue,
pacrno3HaBaHUe U HM3Y4Y€HHE CBOMCTB BOJOpPOJAa (FOpeHHE), B3aUMOJEHCTBHE
BOJIOpOJIa C OKCHJIOM meau(ll) (BO3MOXHO WCIIOJIb30BaHNE
BHJIEOMATEpHaJIOB), HAONIOEHHE O0pa3ll0B BEHIECTB KOJUYECTBOM | MOJIb,
HCCIIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHHS BELIECTB C  Pa3IMYHON
pacTBOPUMOCTBIO, TPUTOTOBIICHUE PACTBOPOB C OMPEACIEHHON MACCOBOM
JIOJIE pacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBHE BOJBI C MeETaulaMU
(matpueM u KanmbliieM) (BO3MOXKHO MCIOJb30BaHUE BHIEOMATEPUATIOB),
OTIpeJIeNieHue PacTBOPOB KHUCJIOT M IIEN0Yed ¢ TOMOIIbIO HHIUKATOPOB,
uccienoBaHue o0Opa3loB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB,
HaOO/IeHNe W3MEHEHUS OKpacKM HHAMKATOPOB B pacTBOpax KHCIOT U
miesoue, n3ydeHue B3aumoaencteus okcuaa meau(ll) ¢ pacteopom cepHoit
KHCIIOTBI, KHUCJIOT C MeTa/llaMH, peakuuid HeHTpanuzaluy, MoJydyeHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeETajula APYyruM U3
pacTBopa COJIH, pellleHne dKCIIePUMEHTANBHBIX 3a7a4d 1o Teme «Baxueiimue

KJIaCChl HCOPraHNM4CCKUX COCI[I/IHCHI/II\/'I»

[Tepuonuueckuii 3akon u [leproauueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIIUMHN

3.1

[lepBpie MOMBITKM KIACCH(PHUKAIMU XUMHUYECKUX 3ieMeHToB. [lonstue o
IPYIIax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE U IIETOYHO3EMENbHbIE METAJLIbL,
TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yroT am¢oTepHbIC

OKCHUIBI U TUAPOKCHUIBI

3.2

[lepuoanueckuii 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX AIIEMEHTOB
J.N. MenneneeBa. KopoTkomepuoaHnas M UIMHHONEpUOIHAs (QOPMBI
[Iepuonnueckort cucremsl xumudeckux oanemeHroB .M. Menneneesa.
[lepuoast u rpynmnel. @U3HUECKUI CMBICH MOPSIKOBOTO HOMEpa, HOMEPOB

nepuoJa v rpytIibl 3JICMCHTA




3.3

Crpoenue aromoB. CocTtaB aToMHbIX sifep. M3oTonbl. Dnexrponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0ueK aroMoB TepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
IIepnoguueckoii cucremsl .M. MenzaeneeBa. XapakTepuCTUKa XUMAYECKOIO

3JIEMEHTA MO €ro MnojoxeHuro B [lepuoanueckoii cucreme [I.M1. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUSl pajnyca aTOMOB XMMMUYECKUX 3IJIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO IpynIaM U IEpUOAAM.
3nauenue llepuoanueckoro 3akoHa u [lepuoauueckoi CUCTEMbI XMMHUECKUX
3JIEMEHTOB JUISl Pa3BUTHUS HAayku W npakTuku. .M. MenneneeB — yuyéHblid 1

IpakIaHUH

3.5

Xumndeckass cBa3b. KoBaneHTHast (MOJsipHAs W HEMOJspPHasi) CBS3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenb oxuciaeHus. OKHCIUTEIEHOBOCCTAHOBUTEIBHBIC peaKkmuu. Hpoueccm

OKHCJICHMS B BOCCTaHOBJICHMUA. OKHUCINTEIIN U BOCCTAHOBHUTEIIHN

3.7

XUMUYECKUH 3KCIIEPUMEHT: H3yuyeHHEe OO0pa3loB BEHIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCHJA LMHKA C PAaCTBOPAMM KHCIOT U
LIeJI04Yel, TPOBEACHHE OIBITOB, MILTIOCTPUPYIOIINX TPUMEPBI OKUCIUTEIBHO -

BOCCTaHOBUTEJbHBIX peakiuil (ropeHne, peakliuy pa3ioxKeHus, COeAUHEHNS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHUYCCKaA pCaKIusl. HOBTOpeHI/IC

1.1

[lepuonuueckuii 3akoH. Ilepuoanueckas cuctemMa XUMUYECKHX 3JIEMEHTOB
H.N. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMUMHYECKUX DJIEMEHTOB TMEpPBBIX TPEX MEPHOJOB, KalWs, KalblUs U UX
COEIMHEHUIN B COOTBETCTBUM C TOJIOKEHUEM 3JieMeHTOB B Ilepuoanmueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA:. BHBI XUMHWYECKOH CBs3U. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTh CBOMCTB BeEIlIECTBA OT THIIA KpHCTaHHquCKOﬁ
peHléTKI/I M BHJa XHUMHYECKOM CBSI3H. KHaCCI/I(I)I/IKaI_II/IH U HOMCHKJIATYpa
HCOPraHN4YCCKUX BCLICCTB (MC)KI[YHapOI[HaSI 151 TpI/IBI/IaJ'ILHaH). XHUMHYECKHE
CBOMCTBA BCIICCTB, OTHOCAIINXCA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKHUX

COCHHHCHHﬁ, IFCHCTUYCCKAsA CBA3b HCOPTraHNYCCKUX BCIICCTB




1.3

Knaccugukanus XuMU4eCKUX peaklrid M0 Pa3iuYHbIM MPU3HAKaM (110 YHCITY
U COCTaBY YYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3PQEKTy, 1Mo
U3MEHEHUIO CTEIICHEN OKHUCIICHUS XUMHUYECKUX 3JIEMCHTOB, II0 O6paTI/IMOCTI/I,
M0 Y4YacTUIO KaTajau3aropa). OK30- W DJHJIOTEPMHUYECKHE PEAKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. Ilousrue o CKOpPOCTH XUMHYCCKOMN pCaKkuuun

1.4

[onsitne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTue o
FOMOTE€HHBIX M TETEpOreHHBIX peakuusax. lloHsaTMe o0 XHMHYECKOM
paBHOBecHH. PaKTOPBI, BIHAIOLNIME HA CKOPOCTb XMMHUYECKOW pPEAKUUU H

IMOJIOKCHUEC XUMHUYCCKOTIO paBHOBECH A

1.5

OKHCANTENbHO-BOCCTAHOBUTENbHBIE  pEaKlUu,  3JIEKTPOHHBIM  OamaHc
OKHUCJIMUTEIBbHO-BOCCTAaHOBUTENbHON  peakuuu. CocTaBieHUE YypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAaKIHM C HCIOJIBb30BAHHEM METOJa

AJIEKTPOHHOTO OajaHca

1.6

Teopust INEKTPOIUTUYECKON TUCCOLUALMN. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTI/IOHBI, aHHOHEL. MexaHu3m Jucconrannu BEMIECTB C pa3JIMYHbBIMU BUJaMU
XUMU4ecKou cBsizu. Crernenp aucconnanuu. CUIbHBIE U C1a0bIe JIEKTPOJIUTHI.
Peakiiuu nonHoro o6mMeHa. YCoBHs MPOTEKaHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE M COKpalléHHbIE MOHHBIE YpaBHEHUs peakiui. CBOWCTBa KHUCIOT,
OCHOBaHMUH M COJIel B CBeTE TMPEACTABICHUH 00 DSIEKTPOIMTHICCKON

nucconuanuu. KauecTBeHHbIE peakiiny Ha HOHbL. [loHaTHE 0 ruapon3e coneit

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSAMU KPHUCTAJUIMYECKUX
pPElIETOK HEOPraHWYECKUX BELIECTB — METaUIOB M HEeMeTauioB (rpadura u
ayMasa), CJIOXKHBIX BEIIECTB (XJIOpUJA HATpHsl); UCCIIEOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOH peakUuud OT BO3JIEHCTBUS Pa3IUYHBIX (HaKTOPOB;
UCCIIEJIOBAaHHE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB, IMpoliecca
JTUCCOLIMAIMU  KUCJIOT, WIeJo4Yed U cosieidl (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPOBEJCHUE OIMBITOB, WUIIOCTPUPYIOUINX MPU3HAKU
MPOTEKaHUs peaKuii HOHHOTO 0OMeHa (0Opa3oBaHKe OcajKa, BbIICICHHE rasa,
00pa3oBaHUE BO/JIbI); OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX peakluil (TOpeHHe, peakiluu Pa3ioKeHHs], COSIUHEHHUS);
pacno3HaBaHUE HEOPraHWYECKUX BELIECTB C MOMOIIBI0 KAaue€CTBEHHBIX

peaKLII/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

061_1_[351 XapaKTCpUCTUKa TaJIOTCHOB. OcobeHHOCTH CTPOCHUA AaTOMOB,

XApPAaKTCPHBIC CTCIICHU OKHCJICHUA. CTpOCHI/IC )51 (I)I/I3I/IquKI/Ie CBOMCTBA




MPOCTBIX BEHIECTB — rajoreHoB. XUMHUYECKHE CBOMCTBA Ha MpUMEpE XJopa
(B3auMozelicTBHE ¢ METaUIaM{, HEMETaJJIaMH, 1el04amMu). XJI0POBOJOPOI.
Consgnas KHCJIOTa, XHMHUYCCKHC CBOfICTBa, MOJIydeHUEC, IMPHUMCHCHUC.
JelictBue xJjiopa ¥ XJOPOBOJOPOJA HAa OPraHu3M 4YesjoBeKa. Baxneinmue

XJIOPUABI 1 KX HAXOXKICHUC B IPUPOJLC

2.2

O6mas xapakrtepuctuka 3ieMeHToB VIA-rpynnsl. OcCOGEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTereHN OkuciaeHus. CTpoeHue u GU3NIecKue CBOMCTBa
IOPOCTBIX BEIIECTB — KHUCJIOPOAA U Cepbl. AJUIOTPONHBIE MOIU(UKALNN
KHCJIOpOJIa U cepbl. XUMHYECKUE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE,
¢usznueckue W xuUMHueckue cBodcTBa. OKCHIBI cepbl KaK IpPEACTaBUTENN
KHCIIOTHBIX OKCHI0B. CepHas KUCI0Ta, (pU3nueckue U XMMHYECKUe CBOMCTBA
(oOmMe Kak mpecTaBUTENs Kilacca KUCIOT U criequuieckue). XUMHUUECKHe
peakiuu, Jekalye B OCHOBE MPOMBIIIIEHHOTO croco0a MoJydeHusl CepHOU
kucnoThl. [Ipumenenue. Coiau cepHOM KHUCIOTBI, KaueCTBEHHAs peaklus Ha
cynbdar-uoH. Haxoxenue cepbl 1 €€ COeAMHEHUN B MPUPOJE. XUMUUECKOE
3arps3HEHUE OKPYXKAIOMIEH Cpeabl COSTUHEHUAMU CEePhlI (KUCIOTHBIE JOXKIH,

3arpsi3HeHUE BO3AyXa U BOJOEMOB), CLIOCOOBI €T0 MPeI0TBPAILEHUs

2.3

OO6mras xapaktepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepPHBIE CTENCHW OKHCICHHSA. A30T, paclpoCTpaHCHHUE B
npupoje, GU3NIecKrue U XUMUYECKHE CBOHCTBA. KpyroBopoT a30Ta B ipupoe.
AmMHaK, ero (Qu3MUYECKHe W XUMHYECKHUE CBOMCTBA, IIOJIydCHHE W
npumeHenre. Coiu aMMOHUS, WX (U3WYECKHEe M XHUMHYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakiiusi Ha MOHbI aMMOHWsI. A30THAasI KUCIIOTa, €€
noJiy4ueHue, (pu3nuecKre 1 XMMUIECKUE CBOMCTBA (00IIUE KaK MPEICTAaBUTEIS
K1acca KHCIOT W crnenuduyeckue). Vcnoiap3oBaHWE HUTPATOB W COJICH
aMMOHUSI B Ka4eCTBE MHHEPAIBHBIX yHOOpeHH. XUMHUECKOE 3arps3HEHUE
OKpYIKaroIlel Cpe/ibl COSTMHEHUAMHU a30Ta (KUCIIOTHBIC J0XK]IU, 3arpsS3HCHUC

BO3/yXa, MOYBBI U BOJIOEMOB)

2.4

docdop, amorponHbie MoauduKanuu Gochopa, GU3NIECKHE 1 XUMUUYECKUEC
cBoiictBa. Oxcua dochopa(V) u dochopHas kucnora, (QpuU3MUECKHE U
XMMHYECKHEe CBOWCTBa, mosydyeHue. Mcmonb3oBanue ¢ochaToB B KadecTBe

MHUHEpaJIbHBIX YA00peHUH

2.5

OOmast xapakTtepucTuka »1eMeHTOB |VA-rpynnbsl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTE€pHbIE CTENEHW OKHCICHHA. YTJIEpOJ, aIOTPOIHbIE

MOAU(DUKAIIK, PACIpPOCTpaHEHHE B Hpupoje, (U3NYECKUe U XUMHUYECKUE




cBoiicTBa. Ancop6Oums. KpyroBopoT yriaeposa B npupoje. OKCHIIbI yriiepoa,
X (U3NYECKUE M XMUMUYCCKHE CBOWCTBA, ICHCTBUE HA JKUBBIC OPTaHU3MBI,
MOJIyYCHUE W TPUMEHEHHE. DKOJOTHUYCSCKIE IPOOJIEMBbI, CBS3aHHBIC C OKCHIOM
yraepoaa(lV); rumore3a 1io06ambHOTO TOTEIUICHHUS KIMMATa; MapHUKOBBIN
addekr. YronpHas KuCIOTa W €€ COoNMM, WX (PU3UYECKHEe U XUMHYCCKUE
CBOWCTBA, MOJIydeHHE M MpUMecHeHue. KauecTBeHHas peakiids Ha KapOOHAT-
noHsl. VMcrnonp30Banue kKapOOHATOB B OBITY, MEAUIIUHE, TPOMBIIICHHOCTH U

CEJILCKOM XO3AUCTBE

2.6

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCTUHEHUSX
yriepojga (MeTaH, 3TaH, JTWJIEH, alETWIEH, 3TaHOJI, TIIUIEPUH, YKCYCHas
kucnoTa). MIx coctaB m xummuueckoe crpoeHue. [loHste o Ouonornyecku
BAJKHBIX BEILECTBAX: JXKUpPax, OelKax, YriaeBoJax — M HX POJU B KU3HU
yeloBeKa. MarepuajibHOe €IUHCTBO OpPraHMYEeCKUX W HEOPraHu4YecKHX

CoeqUHEHNN

2.7

Kpemuuii, ero ¢usnueckue u XUMUYECKHE CBOWMCTBA, IMOJIyY€HUE U
npuMenenne. CoequHeHns KpeMHus B mpupoje. OOmme mpeactaBieHus o0
okcune kpemuus(1V) u kxpemuueBoit kucnote. CHIMKATBI, X UCIOJIH30BAHNE
B ObITYy, MeAMIMHE, NPOMBIIUICHHOCTH. BaxHelue CTpOUTENbHBIE
Marepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpoGmembl
0€30MacHOTO HUCHOJB30BAaHUSI CTPOUTEIBLHBIX MAaT€pUAlOB B IOBCEIHEBHOMN

KHU3HHU

2.8

XUMUYECKUHN 3KCIIEPUMEHT: U3ydeHHEe 00pa3lioB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IPOBEICHUE KAYECTBEHHBIX PEaKIUil Ha XJIOPHI-
MOHbl U HAONIOJICHWE NPU3HAKOB HMX MPOTEKAHUS; OIbITHI, OTPaKAIOIINE
(u3nyecKkue U XMMHYECKHE CBOMCTBA IaJIOTEHOB U UX COEAMHEHUN (BOZMOKHO
UCIIOJIb30BaHUE BUJCOMATEPHATIOB); O3HAKOMIIEHHE C O0pas3llaMH XJIOPHIOB
(ramoreHuoB); O3HAKOMIIEHHE C OOpa3lamMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXKHO HCIIOJIH30BAHME BHJICOMATEPHANIOB); HAOMIOACHHE Ipoliecca
oOyriuBaHuUs caxapa MoJ JAeHCTBUEM KOHIICHTPHUPOBAHHOW CEPHOI KHCIOTHI;
U3y4eHHEe XUMHUYECKHUX CBOMCTB pa30aBIIeHHOM CEPHON KHUCIOTHI, MPOBEACHNE
KayeCTBEHHOW peakuuu Ha cyabhaT-uoH U HaONIOJeHHWE TMpU3HaKa e&
POTEKaHUs; 03HAKOMJIEHHE C (PU3NYECKUMU CBOICTBaMU a30Ta, pochopa u ux
coenuHEHUN (BO3MOXHO HCMOJIb30BAaHUE BHIEOMATepUaoB), oOpaszmamu
a30THBIX U (HOCHOPHBIX YIAOOPEHUIL; OIydeHHE, COOUpaHue, paclio3HaBaHUe
U U3y4€HUE CBOMCTB aMMMaKa; MPOBEACHUE KAaU€CTBEHHBIX PEaKlMi Ha MOH

AMMOHHUA H (bOC(I)aT-I/IOH U H3YUYCHHUC TIPU3HAKOB HUX IIPOTCKAHU,




B3aUMO/ICCTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIBIO (BO3MOYXKHO
UCIOJb30BAHUE BHJCOMATEPUAIOB); U3Y4EHHE MOJENEH KPUCTAIUIMYECKHX
pemérok anMasa, rpadura, (QynIepeHa; O3HAKOMIIGHHE C IIPOIECCOM
azcopOLuu pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
IPOTUBOIa3a; MOJydeHUEe, cOOUpaHue, pacllO3HABaHHE U U3Y4EHUE CBOWCTB
YIJIEKUCIIOrO Ta3a; MNpPOBEICHHME KAayeCTBEHHBIX peakluil Ha KapOOHaT- u
CUJIMKAT-UOHBl M WM3y4YECHHE IPU3HAKOB MX IPOTEKAHMS; O3HAKOMIICHHUE C
IPOAYKIMEN CHIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHNUE dKCIIEPUMEHTAIBHBIX

3a7a4 1o TeMe «BakHeHe HeMeTaJUTbI U UX COSIMHEHUS

Mertannsl 1 ux COCINMHCHUA

3.1

OO0mras xapakTepuCcTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHHUHU
ux nosoxeHusa B Ilepuonmueckoil cucreMe XMMHYECKMX 31eMeHToB J[M.
MenneneeBa u crpoeHust aToMoB. CTpoeHre MeTaJIoB. MeTaimnueckasi CBsI3b
U MeTajinyeckas KpHCTajuIMyeckas pemeéTKa. OIEeKTPOXUMHUYECKUH psif

HaIpsHKEHUHA METaJUIOB

3.2

dusnyecKkue U XUMUIECKHE CBOMCTBA MeTautoB. OOIIHe CIIOCOOBI TTOJTydeHUS
MeTayuioB. [ToHsTHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CITOCOOBI 3alITUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX MPUMCHCHHE

B OBITY U MMPOMBIIIJIEHHOCTH

3.3

[llenounble MeTauibl: MojiokeHue B Ileproauyeckoil cUCTEME XUMHUYECKHX
anemenToB [[.1. MenpeneeBa; CTpo€HHE MX aTOMOB; HAXOXKICHUE B IMPUPO/IC.
dusnvecKkue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kajus). OKCHIbI
U THAPOKCUIBI HaTpusi W Kaius. [[puMeHEeHHE MICIIOYHBIX METALIOB M HX

COEeIUHEHNN

3.4

Illenoyno3eMenbHbIE METAJIBl MarHdi W KajJdbLMA: IIOJOXKEHHE B
Ilepuomnueckoit cucreme xumMudeckux 3nemMeHToB J[.M. MeHueneesa;
CTPOEHUE MX aTOMOB; HaxoXkjJeHue B mpupoje. Ouzndeckue U XMMUYECKUE
CBOWMCTBA MarHusi W KaJbliugd. BaxHeWne coenuHEeHHs KabLIusa (OKCHI,

TUAPOKCHU, colin). JKECTKOCTH BOJIBI U CIOCOOBI €€ yCTpaHEHUS

3.5

AIIIOMUHHN: TOJIOXKEHHE B HepHOﬂquCKOﬁ CUCTCMC XMMHNYCCKHUX JJICMCHTOB
I[I/I MeHzLeneeBa; CTPOCHUC aTOMA; HAXOXKIACHHUC B IIPUPOICL. duznyecKkue u
XHMHYECKHE CBOICTBA aIIOMHHUSL AM(I)OTepHBIe CBOICTBA OKCHAA U

TUAPOKCH A A TFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoii cucreMe XuMuueckux 3iuemeHToB J[. 1.

MeHneneeBa; CTPOCHHUEC aTOMa; HAXOXKJACHUC B MPHUPOIAC. dusnueckue u




XUMHUYECKUE CBOMCTBA jxene3a. Okcuapl, ruapokcubl U conu xenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOTy4YEeHHE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3LaMy METaJIOB U CILIABOB,
X (U3NYECKMMHU CBOWCTBAMU; M3YYEHHUE PE3yIbTAaTOB KOPPO3HU METAJUIOB
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), ocoOeHHoCTEN
B3aMMOJICHCTBUS OKCHJA KaJbliUd W HATpus C BOAOH (BO3MOXHO
UCIIOJIb30BAaHUE BHUAEOMATEPUAIIOB); MCCIEAOBAHUE CBOMCTB MKECTKOW BOMBI;
nporecca TOpPEeHUs Kelle3a B KHUCIOpPOoAE (BO3MOXKHO HCHOJb30BAHUE
BHJIEOMATEPHUAJIOB); IPU3HAKOB MPOTEKaHMs KAUECTBEHHBIX PEaKIMil Ha HOHBI
(Marausi, Kanuelus, adroMmuHus, nuaka, xenesa(ll) u xenesa(lll), memu(ll);
Ha0JII0/IEeHUE U ONMCaHKE MPOLIECCOB OKpaIIMBaHUs IIJITAMEHH HOHAMU HATpHs,
Kamuss W Kajubls  (BO3MOXHO  HCIIOJIb30BaHHUE  BHUJEOMAaTEpHAalOB);
uccienoBaHue aM(OTEpHBIX CBOWCTB TMAPOKCUAA AIFOMMHMS M THAPOKCHIA
LIMHKA; pelIeHNe SKCIIEPUMEHTANIBHBIX 33]a4 10 TeMe «BakHele MeTamibl

1 UX COCIUHCHU)

XHUMHS ¥ OKpYKarolias cpeia

4.1

HoBsie maTepuansl 1 TeXHOJIOTMU. BeliecTBa 1 Marepualibl B MOBCEAHEBHOM
YKU3HU YesloBeKa. XUMUS U 37I0pOBhe. be3omacHoe ncnonp30BaHnue BEIIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBas momoIp Mpu XMUMHYECKHX OXKOTax U

OTpPAaBJICHUAX

4.2

OCHOBBI ~ 9KOJIOTMYECKOH  TIpaMOTHOCTH.  XUMHUYECKOE  3arpsi3HEHHE
okpyxatomeit cpeabl [IJIK. Posib XumMuu B pelieHu 3K0JIOTHYECKUX TPoOIeM.
[IpupoaHble UCTOYHUKU YIIEBOAOPOAOB (Yroyib, MPUPOAHBIA ra3, HE(Th),

IPOIYKTHI UX HepepaboTKH, UX POJIb B OBITY U MPOMBIILIEHHOCTH

4.3

XUMHYECKUM SKCIICPUMCHT: U3YUCHUC 06pa3u0B MaTCcpHajioB (CTGKJ'IO, CIIJIaBbI

MCTAJIJIOB, ITOJIMMCPHLIC MaTepI/IaJIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoOBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 TI03HABAa€MOCTH SIBIGHUM NPUPOJbl, TOHUMAaHUE OOBEKTHUBHOM
3HAYUMOCTH OCHOB XMMHUYECKON HAYKH KaK 00JaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0Iel KyJIbTYphl U NPaKTUYECKOU
NEeSATEIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOIO OOIIECTBA;

IIOHMMAaHHUE MECTa XUMUHU CPEAN NJPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTO/JIaX IMO3HAHHA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U
TCOPECTUYCCKHUX MCETOJAaX HUCCICAOBAHUA BCHICCTB H HU3YUCHUA
XUMHNYECKHX peammﬁ; YMCHHUEC HCIOJB30BaTh MOACIU  IJId

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccHoHATLHON NEATEIbHOCTH, CBA3AHHBIX C XUMUEH
U COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMU Ha JTOCTH)KCHUSX
XUMHYECKOH HAayKH, YTO IMO3BOJUT OOYYArOIIUMCSl pacCMaTpUBATh
XUMHUIO Kak cdepy cBoedl Oyaymed  mpodecCHoHAIbHOU
NESITEIbHOCTH ¥ CHEJIaTh OCO3HAHHBIM BBIOOD XUMHH  Kak
npoWIFHOTO TpeaMeTa NpHU Tepexoje Ha YPOBEHb CPEIHETo

o01ero oOpa3oBaHus

Bnagenue cucreMo XMMHUYECKHUX 3HaHUU H YMCHHUC IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYacCT:

2.1

BaO)XHEHIINE XUMUYECKUE IOHATHS: XUMUYECKUH 3JEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, IIPOCTOE U CI0XKHOE BELIECTBO, OHOPOAHAS U
HEOJTHOPOJHAsl CMECh, OTHOCHUTEIBHBIE aTOMHAs U MOJEKYISIpHas
Macchbl, KOJMYECTBO BEUIECTBA, MOJIb, MOJIIPDHAs Macca, MOJIIPHBIN
00bEM, OKCHJ, KHCIOTa, OCHOBaHUE, COJb (CPEIHss), XUMHUYECKas
peaknys, peakUuu COCIUHEHMs, pPEaKUUHM pPas3JIoKEHHs, pPEaKLuu
3aMeIlleHNs], peaklul oOMeHa, TeIUIOBOM 3((EeKT peakiuu, 9K30- U
9HAOTEPMHUUYECKUE PEAKIMH, PACTBOP, MAaccoBasi OISl XMMUYECKOTO

OJICMCHTA B  COCAMHCHHMH, MaACCOBad JOOJII W  IPOUCHTHAaA




KOHIICHTPALUsA BEIECTBA B PACTBOPE, PO aTOMA, JIIEKTPOHHBIN CIIOK
aToma, aTOMHas OpOuTai b, PaJHyC aToOMa, BaJEHTHOCTb, CTEIECHb
OKHCIICHHs], XUMUYECKAs CBA3b, DJIEKTPOOTPULIATEILHOCTD, TOISAPHAs
U HENOJSApHAs KOBAJECHTHAs CBs3b, MOHHAs CBS3b, METAUIMYECKAs
CBSI3b, KpUCTAJUINYECKAs pEIIETKA (ATOMHAs!, MIOHHAs, METAIUIMYECKasl,
MOJIEKYJISIpHasi), MOH, KaTUOH, aHUOH, JIEKTPOJIUT U HEIEKTPOJIUT,
UIEKTPOJUTHYECKAs MCCOLUALNsS, PEaKUUMM HMOHHOIO OOMeEHa,
OKHCIIMTEIbHO-BOCCTAHOBUTEIIbHBIE  PEAaKIUM,  OKHUCIUTENIb U
BOCCTAaHOBHTENb, OKHCICHUE M BOCCTAaHOBJICHHE, DJIEKTPOJIM3,
XMMHUYECKOE paBHOBECUE, OOpaTHMble M HEOoOpaTUMblE peakiHu,
CKOPOCTb XUMHYECKOW peakiuu, karanusarop, 11K, kopposus

MCTaJIIIOB, CITJIaBbI

2.2

OCHOBOTIOJIATAIOIINE 3aKOHBI XWMHH: 3aKOH COXpPAaHEHHUS MacChl,
nepuoanueckuid 3akoH J[.MI. MeHnneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIpo

2.3

TEOPUH  XUMHUH:  ATOMHO-MOJIEKYJISIpHAs  TEOpHs,  TEOpHs

AIEKTPOJIUTUUECKOU JTUCCOIHAITIT

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHHE TMPaBWJIBHO WCIIOJIb30BaTh HW3YYCHHBIE BEIIECTBA H
MaTepuaibl (B TOM YHUCIIE MHUHEpPAIbHBIC YHOOpEHUS, METaUTbl U
CIUIaBbI, TPOJYKTHI  IMEpepabOTKH  MPHUPOJTHBIX  HCTOYHHUKOB
YTII€BOIOPOIOB (YIJIsl, TPUPOIHOTO ras3a, HeTH) B OBITY, CEIbCKOM
XO3SCTBE, HAa MPOM3BOJICTBE M TOHUMAHWE 3HAYCHUS IHKHPOB,
OelKOB,  YIJIEBOJOB  JUIi  OpraHM3Ma  YEJIOBEKa;  yMEHHE
IPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha

OpraHu3M YCJIOBCKA U OKPYKAIOLIYIO IIPUPOJAHYIO CPEAY

3.2

YMCHHUEC UHTCTPUPOBATD XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYIUX

y‘le6HBIX IpeaMETOB

3.3

HaJIM4Me OMbITa paboThI C Pa3IMUYHBIMU UCTOYHUKAMU MHGOpPMaLUU
0 XMMUM (HaydyHas M Hay4YHO-TIOMYJISpHas JIUTeparypa, CIOBapH,

CIIPaBOYHHMKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BCHICCTBAX, HX
NpeBpaliCHUAX W  [IPAKTHYCCKOM MMPUMCHCHHUN H  YMCHHUC

HCIIOJIb30BaTh €€ s peuicHus y‘IC6H0-H03HaBaTCJ'IBHBIX 3aaa4




BH&I[GHI/IG OCHOBaMH MOHSITHUMHOI'O arrmapara U1 CHUMBOJIMYCCKOTO

SI3bIKa XUMHH JIJIs1 COCTaBJICHUS (DOPMYIT HEOPraHMUYECKHX BEILIECTB,

‘ YpPaBHEHUM  XMMHUYECKUX PEAKLUUN; OCHOBAMH XHMHYECKOU
HoMeHkyIatypsl (IUPAC 1 TpuBnanbHOi)
YMeHne 0ObSICHATh CBSI3b MOJIOKEHHS eMeHTa B [leproanyeckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
5 XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsij sjpa, oOIIee Yucio
SJIEKTPOHOB), PACIPEICICHHEM 3JICKTPOHOB IO SHEPTreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX IEPHUOJIOB, KATTUS U KATBIIHS
IIpencraBinenne O  MNEPUOJAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKUX IJIEMEHTOB (paJlyc aToMa, JIEKTPOOTPUIIATETLHOCTS ),
6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IOJIOXCHHS 3JICMCHTOB B
[lepuoguueckoit cucrteMe (B MallbIX TMEpUOAAX H  TJIABHBIX
MOJTPYIax) U JIEKTPOHHOTO CTPOCHHS aTOMa
7 Ymenue knaccuuuupoBarth:
7.1 XUMHYECKHE ITIEMEHTBI
7.2 HEOPraHWYECKHUE BEIIEeCTBA
7.3 XUMHUYECKHE PEaKIIUU
8 YMeHue onpeaensrTh:
81 BaJICHTHOCTh U CTENEHb OKUCICHUS XUMHYECKUX 3JIEMEHTOB, 3apsi
' MOHA
8.9 BUJT XMMUYECKOM CBSI3U M THUI KPUCTAJUIMUECKON CTPYKTYpHI B
' COEIMHEHUSIX
8.3 XapaKTep CPeIbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHM )
8.4 OKHUCJIMTEh U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBarh (pU3nuecKkue U XUMUYECKUE CBOMCTBA:
MPOCTBIX BELIECTB (KUCIOPOA, O30H, BOJOPOJ, rpadur, anmMas,
9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaJIMA, MarHHUMH,
KaJIbIIMHA, aJTIOMHHHH, KEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJE€ HMX BOJHBIX PacTBOPOB (BOJa,
9. aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJA, OKCHABI U THUIPOKCHIBI

metanoB |-llA rpynm, amromunus, meau (1), nunka, xenesa (Il u

I11), okcuast yraepoaa (11 u 1V), kpemuus (1V), azota u pocdopa (111




u V), cepot (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,

(docdopHas, yroapHas, KpeMHHEBAsE KHCIIOTA U UX COJIH)

MPOTHO3UPOBAaTh M  XapaKTEpU30BaTh CBOMCTBAa BEIECTB B

3aBUCHUMOCTHU OT HMX COCTaBa U CTPOCHHA, NPUMCHCHUC BCIICCTB B

93 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXXHOCTh IIPOTCKAHUS
XHUMHWYECKUX TPEBPAIICHUN B PA3IMYHBIX YCIIOBUSIX
10 YMeHue COCTaBIsATh MOJICKY/ISIPHBIC M HOHHBIC YPABHCHUS PEAKIIHIA,
B TOM YHUCJIC:
10.1 peakuuii HFOHHOTO 0OMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX XUMHYECKHE CBOWCTBA M3YYCHHBIX KJIacCOB
' (Tpyrmim) HEOPraHMYECKUX BEIIECTB
10.4 MTOATBEPKTAIONIUX TEHETHUSCKYIO B3aUMOCBSI3b MY HUMHU
11 YMeHue BIUUCIATh (IPOBOAUTH PACUEThI):
111 OTHOCHUTEIIbHYIO MOJICKYJISPHYIO M MOJISIPHYFO MAacChl BEIIECTB,
' MacCOBYIO JOJII0 XUMHYECKOTO AJIEMEHTA B COSAMHEHUU
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM ra3oB
114 [0 ypPaBHEHUSM XHMHUYECKUX DPEAKIHN U HaXOAUTh KOJIUYECTBO
' BelIeCTBa, 00bEM U Maccy peareHTOB WIH MPOJYKTOB PEaKIuu
12 Bianenue (3HaHME OCHOB):
OCHOBHBIMM ~ METOJIaMHU  HAY4YHOTO TMO3HaHWs (HaOnoJeHueE,
12.1 U3MEpEeHHe, SKCIIEPUMEHT, MOJICIIUPOBAHKE) PU U3YUYECHUH BEIIECTB
' U XMUMHYECKUX SIBJICHHM; yMeHHe chOpMyIupoBaTh mpodiemy u
PEUIOKUTH MYTH €€ PeIIeHUs
s Oe3omacHON paboOThl C XMMHYECKMMH BEIIECTBAMU, XUMHUYECKOM
' MOCY/I0H U J1abopaTOpHBIM 000pyIOBaHUEM
paBUJIaMU 6€e301acHOTO oOpaieHus c BEIIECTBAMH,
UCTIOJIb3YEeMbIMU B TIOBCEAHEBHOM KM3HU, TPABIIIAMU TTOBEJCHUS B
123 Hensix cOepekeHUs 370POBbsl U OKPY)KAIOIIEH MPUPOIHON CPEIbI;

INOHUMAHUEC Bpcaa (OHaCHOCTI/I) BO3JCHCTBHUS Ha KUBBIC OpraHnu3Mbl
OHpC)ICJ'IéHHLIX BCIICCTB, CII0co00B YMCHBIICHUA 151

MMpEaAOTBPAIICHUA UX BPEAHOT'O BO3JIEHCTBUSA




13

Hannune MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYIICCTBJICHUA

CICAYIOMUX XUMHWYCCKUX SKCIICPUMCHTOB!

13.1

HN3YUCHUC n OIIMCaHHC (1)I/I3I/I‘-I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/I3I/I‘-I€CKI/IMI/I U XUMHWYCCKUMMU SABJICHUSIMU, OIIBITHI,

WJUTIOCTPUPYIOLIUE MPU3HAKUA MPOTEKAHUA XUMUYECKUX PEAKIIUI

13.2

M3y4eHHE CIIOCOOOB pa3ielIieHUs cMecel

13.3

IOJly4eHUE KHCIOpOJa M M3Yy4EHHE €ro CBOMCTB; IIOIy4EHUE
BOJIOPOJIa U U3y4EHHE €r0 CBOICTB; MOJydeHUE YIJIEKHCIIOTO ra3a u
U3y4YE€HUE €ro CBOWCTB; IMOJy4eHHE aMMHMaKa W HU3yYeHHUE €ro

CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAaCCOBOW JI0JIEH

PacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHUE  HWHIUKATOpPOB (;rakmyca, METUJIIOpaH)Xa U
dbenondTanenHa) A ONMpeAeTICHUs XapakTepa Cpebl B pacTBOpax

KHCJIOT U LIEJI0YEN

13.6

WCCIIEJIOBAHUE W OIMCAHWE CBOMCTB HEOPTaHWYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3aUMOJICHCTBUS KUCIIOT C METaJUIaMH,
OKCHIAMU  METAJIOB,  PACTBOPHUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBAaHUSIMH, COJISIMM; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOIO MeTajula JpPYyrdM U3 pacTBopa COJIH;
uccienoBaHe amQpOTEepHbIX CBOMCTB THUAPOKCUAOB AIIOMHHUS U

LIUHKA

13.7

PEIICHUEC OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEMaM: «OCHOBHBIE KJIaCCHI
HEOPraHN4CCKUX COCﬂHHGHHﬁ)); (<3J'ICKTpOJ'II/ITI/I‘ICCKaH
AUCCOL A, «Baxunelmue HeMeTallIbl U HUX COCOUHCHUA ,

«Baxxnennne MeTaJlIbl M UX COCANHCHUA»

13.8

XAMHUYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIIUE  MPU3HAKU
NPOTEKaHHs peakuii HOHHOTO OOMEeHa; KaueCTBEHHBIC PEaKIuy Ha
IPUCYTCTBYIOLIIME B BOJHBIX PAacTBOpaxX MOHBI: XJIOPUA-, OPOMHI-,
uomua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
TUJIPOKCU-UOHBI, KATHOHBI AMMOHMS, MAarHusl, KaJbIHsl, aTFOMUHMS,

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

14

YmMmenne:




OpPEICTaBIATh Pe3yJabTaThl dJKCIIEpUMEHTa B (opMe BBIBOJIOB,

141 JI0Ka3aTelbCTB, T'PaUKOB M TAOIUI] M BBISABIATH SMIUPUUYECKHE
3aKOHOMEPHOCTH
yCTaHaBIMBaTh  CBA3M  MEXJAYy  peaJlbHO  HaOII0AaeMbIMU
14.2 XMMHYECKUMHU SBJICHUSMU M IPOLIECCaMU, TPOUCXOJSALUIUMH B

MaKpo- ¥ MUKPOMHPE, OOBACHATH IPUYHUHBI MHOTOOOpa3usl BEIECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumuyeckue dsneMeHTbl. CHMBOJIBI XHUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumuyeckass ¢opmyna. BalleHTHOCTb aTOMOB XHMHMYECKUX 3JIEMEHTOB.

CreneHp OKUCIICHUA

1.4

3aKOoH IIOCTOSHCTBA COCTaBa BCIIICCTB. OtHocuTeNNbHAs aTOMHas Macca.
OTtHOCUTENLHAS MOJICKYJIApHasA Macca. Maccosas J0JI1 XUMHUYECCKOT'O 3JIEMECHTA

B COCIMHEHUH

1.5

KonuuectBo BemectBa. Monb. Monsipaass macca. MousipHbIii 00bE€M Ta30B.

BzanMocBs3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

dusznyeckrue W XUMHUYECKUE SBJICHUSA. XUMHUYCCKAs peaknusa nu eé IIPpHU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonunueckuii 3axkoH u Ilepuoanyeckas cucreMa XMMHUYECKHX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHUE aTOMOB

2.1

[lepuomuueckuit 3akoH. Ilepuoanueckas cucreMa XUMHYECKUX DIIEMEHTOB
JA.N. Menneneesa. [lepuonsr u rpynmbl. @U3HYECKUN CMBICT MOPSIAKOBOIO

HOMEpa, HOMEPOB II€pUoJa U I'pyIIibl 2JICMEHTA

2.2

Crpoenue aromoB. CoctaB aToMHBIX siaep. M3otonbl. Dnexkrponsl. CtpoeHue
ANEKTPOHHBIX 00004eK aToMOB TepBbIX 20 XHMHUYECKHUX DIIEMEHTOB

Ilepuonnueckoit cucremsl /[.1. Menneneesa

2.3

3aKOHOMepHOCTI/I B U3MCHEHHH CBOMCTB XMMHUUYECKHX DJIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kajluid, KaJlbLUAg (paz[I/cha aTOMOB, OJJICKTPOOTPpULIATCIbHOCTH,
MCTANIMYCCKUX MW HCMCTAIMYCCKUX CBOﬁCTB) U HUX COCAUHCHUM B
COOTBETCTBHH C IIOJIOKCHHUEM OJICMCHTOB B HepHOHHHCCKOﬁ CUCTCME H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBg3b. KoBajeHTHas (HOJ'I}IpHa}I )51 HCHOJ'ISIpHaSI) CBA3b.
aﬂeKTpOOTpI/IL{aTCHLHOCTL XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAUTMYECKUX PEIIETOK (aTOMHAasi, HMOHHAs, METaJUIMYecKas),
3aBUCHMOCTb CBOWMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUIA

XUMHYECKON CBA3U

Baxwueiine npencTaBuTeNd HEOPraHMYECKUX BellecTB. Hemertamisl u ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Krnaccudukanuss ¥ HOMEHKIATypa HEOPTraHHMYECKHX COCAMHCHHIA: OKCHUIOB
(conmeoOpazyromue: OCHOBHBIE, KHCIJIOTHBIE, am(poTepHBIC) u
HecoJieoOpa3yrolliue; OCHOBAaHMN (LIENOYM W HEpacTBOPHUMBIE OCHOBAHUSA);
KHACIOT (KUCIIOpOJCONIepKaie ¥ OECKUCIOPOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@uU3NYEeCKUEe W XHUMHUYECKHE CBOWCTBA NPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KHCIOPO/a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusnyueckrie 1 XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MECTAJIJIOB: JIMTHA,
HaTpus, KaJIud, Mardius U KajJblus, aJJFOMUHUS, KEJIC3a. BHCKTpOXI/IMI/I‘-IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

DU3NYECKUE U XUMHYECKHAE CBOMCTBA BOJOPOIHBIX COCTMHEHUN HEMETAIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPOIa, AMMHAKA

4.5

dusnuecKkue U XUMHUECKHE CBOMCTBAa OKCHI0B HemeTamioB: cepol (1V, VI),
asota(ll, 1V, V), dochopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). [Toaydenue

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cporictBa okcuaoB: metawioB IA-IIA rpynn, muaka, meau(ll) u

xeresa(ll, 11). TlonyueHre OKCHIOB METAILIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHUM U aM(OTEPHBIX TMAPOKCUAOB (Ha IIpUMepe
TUAPOKCUIOB QIOMHHHUSA, >Kene3a, LuHKa). [logydyeHne OCHOBaHUH W

aM(bOTEePHBIX THIPOKCHUJIOB

4.8

OO01ue XUMHUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOIHOM,
CEpHUCTOM, cepHOil, a30THOH, pochopHOl, KpeMHHEBOMH, yronbHOU. OcoObie
XMMHYECKHE CBOWCTBA KOHIEHTPUPOBAHHON CEpHOM W a30THOM KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoiicTBa cpeanux coeil. [lomyuenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOpPOJd, KHUCIOPOAa, aMMHAKa,

YIJICKUCIIOIO ra3a B J'Ia60paTOpI/II/I

411

HonyquI/Ie aMMMakKa, cepH0171 Y a30THOM KHCIIOT B MIPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukanus XuMUYeCKIX peakIfii o pa3InYHbIM IPU3HAKAM: TI0 YUCITY U
COCTaBy YYacCTBYIOUIMX B PEAKIMH BELIECTB, MO TEIJIOBOMY 3(PQEKTy, MO

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX AJICMESHTOB

5.2

TermnoBo#t 3pPeKT XUMHUYECKOH pEeakuH, TEPMOXUMUYECKHE YpaBHEHHS.

DK30- U BHI0TEpMUYECKHE peakuuu. TepMoXuMHUYecKre ypaBHEHUs

5.3

OKHCANTENEHOBOCCTAHOBUTENbHBIE peakui. OKUCIUTENN U BOCCTAaHOBUTEIH.
IIponeccbl  OKMCIEHHMS M BOCCTAaHOBJICHHUS.  OJIEKTPOHHBIM  OayaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AMEKTPOTUTHIECKOM qucconuaniuu. KaTnoHsl, aHHOHBI. DJIEKTPOJIUTHI

1 HEeIEKTPOoJIUThI. CHUIIBbHBIC U cl1a0ble AIeKTPOInuThl. CTENeHb MUCCOIaIlin

5.5

Peakiun moHHOTO OOMEHa. YCIIOBHS MPOTEKaHUSI PEaKInii HOHHOTO OOMeEHa,

ITOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpyKarolas cpeia

6.1

BemiectBa u marepuanibl B IMOBCEAHEBHOW KU3HM 4YesoBeka. bezomacHoe
WCTIOJIb30BAHUE BEIIECTB U XMMHUYECKUX PEAKIHMi B J1TA0OpaTOpHH U OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHUYCCKHUX 0KOraX U OTPaBJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpyXkKarouieil cpeabl (KUCIOTHBIE O,
3arpsi3HeHUE TOYBBI, BO3/AyXa U BOJOEMOB), CIIOCOOBI €ro NMpeA0TBpAaIlCHUs
[Ipenenbuas momyctumas koHneHtparus BemectB (I1JIK). Pomp xumuum B
pELIeHUH SKOJIOTMYECKUX Mpobiem. YcuieHwe mnapHUKoBoro 3ddekra,

Paspymi€HUE 030HOBOI'0 CJI0A

6.3

[Tpumenenwue cepsl, a3orta, Gocdopa, yriaepoaa, KpeMHHUS U UX COCTUHCHHN B
OBITY, MEIHIIMHE, MPOMBIIUICHHOCTH M CEIILCKOM Xo3siiicTBe. [IpruMeHeHue
METAJIJIOB M CIUIABOB (CTalb, YYTYH, IIOPAIIOMHUHHI, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH UX COeTUHEHUH. [IOHATHE O KOPPO3UH METAJIIOB, OCHOBHBIC

CIIOCOOBI 3allIUThI UX OT KOPPO3UU

6.4

[IpupoHBIE HMCTOYHMKH YIIIEBOAOPOAOB (Yrojib, MPUPOAHBIA Ta3, HePTH),

MPOIYKTHI X TepepaboTKu (OeH3HH), MX POJIb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNvCCKUX BCHICCTBAX KaK O COCAWHCHHUAX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, AlCTUJICH, 3TAHOJI, TTIMLICPHUH, YKCYCHas KI/ICJ'IOTa).
[ToHsATHE 0 OMOJIOTMYECKN BaXKHBIX BCHICCTBAX: KUPAX, Gemcax, YIJICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 1o opMynaM XUMHYECKHX COSAUHEHHH
7.2 Macchl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMUYECKAM yPaBHEHUSM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






