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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (heaepalibHOI paboueil mporpaMMbl BOCITUTAHUS
U C Yy4eTOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUsS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit deneparuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe MpeIMETHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUH CIY)KHUT OCHOBOM s (OpPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW I'PAaMOTHOCTH,

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(HECCHOHATLHON IeITeTbHOCTH;

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



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

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHWeM 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
OpraHNYeCKOM XUMUHU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
HNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOM
peakuuu. OO0e d3TU CHCTEMBl CTPYKTYpPHO OPTraHM30BaHbl MO0 MPUHIIMITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIONHSSA QYHKIIMH OOBSICHEHUS M IPOTHO3UPOBAHUS CBOICTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHUKE
€€ 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 mupy», «buomorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWIA OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JEeSATENbHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYITHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIINi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUH M MX IPUMEHEHHUH B YI€OHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON E€ATEIbHOCTH, OCBOEHUU MPABUJI
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKKe LI, KaK:

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

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHUE
oOydJarmmxcss K CaMOCTOSTEIBHOW TO3HABATEIBHON JEATEIHPHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrieueHe YCIOBUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATECILHOCTH, IMO3HAHUS W CAaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUYCHUC IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (dopmupoBaHue O0OIICH (YHKIMOHATBLHOW ¥ ECTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBJICHUS
OKPYXAaIOIEr0 MHpA, UCIHOJIb3ysd 3HAHUS M ONBIT, MOJYYCHHBIC MPU W3YYCHHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalolUMXCs T'YMAaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJs1 BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYAOBOM JEATEIBHOCTH B LEJAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpoGuis M HAMPaBICHHOCTH JaTbHEHUIIETOo
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 wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAax MO3HAHMUS B XUMHUM. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

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

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

KonnuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuétel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knmaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, 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
¢usnueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUe THUAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH TTOBAPEHHON
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. Kuciopon — 31e€MeHT U mpocToe
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U HOpOoMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — aioTpornHasi MoaAu(UKaIus KUCIopoa.



TemoBoll 3P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — aneMeHT n npoctoe BemecTBo. Haxoxnenue Bonopoaa B Ipupoze,
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CLIOCOOKI TToTydeHus. KUCIOThI
U COJIH.

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

duznueckue CcBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbI. PacTBOPpUMOCTH 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 OUMCTKA IPUPOJAHBIX BOJI.

Knaccudukanus neopranuueckux coenuHenuid. Oxcuasl. Knaccudukarms
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. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknatypa cosieil. @uzndeckne u XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue conen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE OIPEACIICHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOJIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE H W3YYCHHE CBONCTB KHUCIOPOJa, HAOII0JCHUE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Tmoxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTICAHHE
WX CBOWCTB, TMOJNYy4YeHHE, COOMpaHHWE, paclo3HaBaHWE W U3YYCHHE CBOWCTB
BOJIOpoJa (rOpeHue), B3auMoercTBre Bogopoaa ¢ okcuaom meau (1) (BoamoxHo
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3IOB BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MAaCCOBOM JOJIEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETalJlaMH (HATpUEM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IioB HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK! MHJIUKATOPOB B PACTBOPAX KUCJIOT U IIEIOUYEH, U3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
METaJllIa JPYTUM W3 PacTBOPA COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BakHeHIne KiIacchl HEOPTaHUYECKUX COCIUHEHUN.

HHepuoagnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBbIE PeaKIUU

[lepBble MOMBITKU KIacCCU(MUKAIUM XUMUYECKUX 3yeMeHTOB. l[lonstue 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. Menpneneesa. Kopotkonepuoanas u qiuuHHonepuoaHas hopmsl [lepuogndeckoii
cuctembl xumuyeckux snemeHtoB [[. WM. Mennaeneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHMS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIIaM U IEPUOIAM.

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

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

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

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunie ceéasu

Peanuzamusa MexXnpeaMeTHBIX CBS3€M NMPH HM3YYEHHUM XMMUHA B & 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, AaHalW3, CHUHTE3, KIacCU(pUKAIMI, MEPUOJUIHOCTh, HAOIIOICHNE,
AKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHUE.

dwusuka: MaTepusi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, 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, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
MCKOIIaeMbIe, TOTIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemiecTBo U XUMHUYeCKasi peaKus

[lepuoanueckuii 3akoH. [leproaudeckasi cucreMa XMMHUECKUX dJIEMEHTOB /1.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOWCTB
XHUMHYECKUX DJIIEMEHTOB MIEPBBIX TPEX MEPUOI0B, KaUs, KaJIbIUSA U UX COCTHHCHHM
B COOTBETCTBHH C TIOJIO)KGHHEM »JJeMeHTOB B llepmomuveckoid cucreme W
CTPOCHHEM WX aTOMOB.

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

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

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YYACTBYIOUIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(P¢eKTy, o
U3MEHECHHIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKIHH, TEPMOXUMHUYECKHUE
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,
BIMSIONIME HA CKOPOCTh XUMHYECKOW pEaKIUH U TMOJO0KEHHE XHMHUYECKOTO
paBHOBECHS.

OKHCITUTETPHO-BOCCTAHOBUTEIBHBIC ~ PEAKIUM,  AJIEKTPOHHBIM  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM  pEaKIIUu. CocraBieHne  ypaBHECHH
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HMCIOJb30BaHUEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M IHCCOLMALMU BEIIECTB C PA3JIMYHBIMU BUAAMU
XUMHYECcKOH cBsi3u. Ctenens auccouuannu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPEICTABICHUN 00 ANEKTPOIUTHUECKON TUCCOIHAIINH.
KauecTBeHHbIE peakiuy Ha MOHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasza), CIOKHBIX BELIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, TPOLIECcCa AUCCOLUALINM KUCTIOT, 1IeJ0uel U coliel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MaTEPHUAIOB), NMPOBEAEHUE OIBITOB, WIUIIOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakluii HOHHOro obOmeHa (oOpa3oBaHuE oOcajiKa,
BbIJIEJICHUE Ta3a, 0Opa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUEe, pEeaklUMH pas3lioKEeHHUS,
COCIMHEHHUS), pACllO3HABAHME  HEOPraHWYECKHWX  BEIIECTB C  IOMOIIBIO
KA4EeCTBEHHBIX PEaKIIMM HA UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3NYecKue CBOWCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOICTBA HA IIPUMEPE XJIopa (B3auMOIeCTBHE
C MeTaJUlaMH, HeMeTajUulaMu, Iesioyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTtBue xjaopa |
XJIOPOBOJIOPOJA HA OPTaHU3M 4YesloBeKa. BakHelme XJIopuabl U UX HAX0XKICHUE B
IPUPOJE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTtpoeHue U (QU3MYEecKHe CBOICTBA
MPOCTBIX BEUIECTB — KUCIOPOa U CePbl. AJIIOTPOINHbIE MOAU(DUKAIIMM KUCIOPOa
U cepbl. XUMHUYECKHE CBOMCTBa cephl. CepoBOOpOAd, CTpoeHUE, (PU3NUYECKUE U
XUMHYECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KUCIOTHBIX OKCHJOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeACTaBUTEIIS
KJlacca KHCIOT M crnenuduueckne). XUMUYECKUE peakluu, JeKallue B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCHOThl. [IpumeHeHue cepHol
kucaoTel. COJM CEepHOM KHUCIOTHI, KAadeCTBEHHas peakuus Ha CyJab(paT-HuOH.
Haxoxnenne cepbl u €€ coenMHEHUU B TpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIolEel Cpellbl COCOUHEHUSMU Cepbl (KUCIOTHBIE MJOXKAHW, 3arps3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
¢uznueckre U XuMu4yeckue cBoiicTea. KpyroBopotT azora B npupoje. AMMHUakK, ero
(u3znueckre U XMMUYECKUE CBOMCTBA, MOJIyYeHue U npuMenenue. Cou aMMOHMS,
uxX pU3NYECKHEe U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THasg KHUCIOTa, €€ MOoJydyeHue, (PU3MUECKHEe U XUMUYECKHE
cBoMcTBa (0OIIME KaK TPEACTaBUTENS Kjacca KUCIOT U crnenuduyeckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEeHNE OKPY Kalolel cpefibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHUE BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
monudukanuu gocdopa, pusmueckue U xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopuas xuciora, Gpu3MUECKHe U XUMUYECKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mas xapakrepuctuka aneMeHToB |V A-rpynmnbsl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpPHbIC CTETICHN OKUCIICHUS. Y TIIepOI, AJTIOTPOIHbIE MOIU(DUKAINH,
pacnpocTpaHeHue B Ipupoje, PU3nYecKue U XUMUYECKHUe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uX (QuU3nyeckue Hu
XUMHYECKUE CBOMCTBA, JEHCTBME HA JKMBbIE OpPraHU3MbI, TMOJy4YeHUE U
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBbIE ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00aNbHOTO MOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3 dekT. YroibHas
KaciaoTa U e€ conu, uX (U3HYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYEHUE H
npuMmeHeHne. KadecTBeHHast peakiiusi Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHauanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, dTAHOJ, TIUIEPUH, YKCYCHAasl KUCIIOTA).
[IpupoaHbie HMCTOYHUKK YIIIEBOJOPOAOB (Yyroib, NPHUPOAHBINA Ta3, HedTh),
IPOJIYKTHl WX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
polM B JKH3HM 4UEIOBEKa. MarepuanbHOe €IUHCTBO OPraHMYECKHX U
HEOPraHWYECKUX COCTUHEHH M.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, MOJIY4YCHHE W
npumeHenue. CoenuHennst KpeMuawust B mpupoje. Ooire npeacTaBaeHus: 00 OKCUe
kpemuus (IV) u kpemHueBoi kucnote. CUIUKATBI, UX MCIOJIB30BAaHUE B OBITY, B
IIPOMBIIVIEHHOCTH. Ba)kHelIne CTpOUTENIbHbIE MaTepHajbl: KEpaMHKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. IIpobOimembl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENIBHBIX MAaTEPHUAIIOB B TOBCEAHEBHOM )KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHHE 00pa3l[0B HEOPraHWUYECKHUX BEIIECTB, CBOMCTB COJIIHOW KHCIOTHI,
IIPOBEJICHUE KAaYECTBEHHBIX PEaKUMN Ha XJIOPUI-UOHBI U HAOJIOJACHUE NMPU3HAKOB



UX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAaKOMJICHHE ¢ 00pa3iiaMu XJIOPHUA0B (TaJIOTeHU I0B), O3HAKOMJICHHE C 00pa3iiaMu
ceppl W €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUsl caxapa Moj JeMCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIe€HHON CEpHOMN KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJb(paT-uoH U HaOJI0/ICHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa U ux
coeIMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ocopHbIX yT0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaka, MPOBEJCHHE KAYECTBEHHBIX pEAKIIMI HAa HOH aMMOHHUS U
dochar-uoH U U3yYeHHUE TPU3HAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHILICHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3yYCHHE MOJCICH KPUCTAIUIMYECKUX PeIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJcopOIMKu pacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYYEHHE,
coOupaHue, pacrio3HaBaHWE U M3YyUYCHHE CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX
NpPOTEKAHUS, O3HAKOMJICHME C TPOAYKIMEW CHIMKATHOW MPOMBIIIJICHHOCTH,
pellIeHNEe SKCIEPUMEHTANIbHBIX 3ajauy 1Mo Teme «BaxkHellme HemeTamabl U HUX
COEZTMHECHUS.

MeTta/uibl M UX COETHMHEHUS

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUM
ux mnonoxeHuss B Ilepumogumueckoit cucreme xumuuyeckux isiemeHtoB [l .
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAIMYECKasi ~ KPUCTAIMYECKAass  pemeTka.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. dU3nyeckrue U XMMHUUYECKUEe CBOWCTBa MeTaiioB. OO0mue
CIocOOBI TONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuIaBsl (CTallb, YyTYyH, JIOPATIOMUHUN, OPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[[lenounble MeTambl: mojioxkeHue B Ilepuoandeckor cucteMe XUMHYECKUX
snementoB JI. M. MenpaeneeBa, CTpoeHUE WX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u
TUJAPOKCHABI HaTpusi ©W Kanus. [IpuMeHeHue IIeOYHbIX METAUIOB U HUX
COEMHEHU.

[[lenoyHO3eMeENbHBIE METAUIBI MAarHud ©  KaJIbIUM: TIOJOKEHHE B
[Tepunognueckoil cucreme xumuueckux semenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XMMUUECKUE CBOMCTBA MarHus U



Kaybliusl. Baxueiiiue coefuHeHUs Kaiblus (OKCU, TUIPOKCU], cOu). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepnoandeckoil cucreMe XMMHUYECKUX 3IEMEHTOB /1.
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 o0pa3llaMud METaUIOB U CIUIaBOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCIIeIOBAaHUE CBOMCTB >KECTKOM BOJIbI, MPOIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX peaKIIMi Ha HOHBI: MArHUS, KaJIbIIHs, ATFOMUHMS, ITUHKA, xkere3a (11)
u xene3a (Il1), menu (Il), HaGaromEeHMEe W ONMMCAHWE TPOILIECCOB OKpPAIIMBAHMUS
IJIaMEHW WOHAMM HaTpus, Kauusg ¢ KaJblus (BO3MOXKHO HCIOJIb30BAaHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a/1ad 1o TeMe «BakHeilmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B NOBCEIHEBHOM KHU3HHM YEJIOBEKA. be3oracHoe
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).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 HCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHs, aHalW3, CHHTE3, KJIacCU(PUKAUSA, TEePUOJAUIHOCTh, HAOIIOICHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MaPHUKOBBIN
3 PeKT, TEXHOIOTUsI, MAaTEPUAIIBI.

dwusnka: MaTepus, aTOM, MJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU, H30TOIIbI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUUCCKUI 3aps, IIPOBOHUKH,
MOJYPOBOJHUKH, JTUDJIEKTPUKH, (POTORIEMEHT, BEIIEeCTBO, TeNo, OO0BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
peméTka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

buonorus: dorocuHTE3, NBIXaHHWe, OWocdepa, IPKOCUCTEMA, MHUHEPAIbHBIC
yI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIILHBIC BEIICCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI, MTOJIE3HBIC
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'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
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMH POCCUICKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3ydbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaKOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJeIWI0, TOHUMAHUS 3HAYEHUsS XUMHUYECKOW HAayKu B IKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHUCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIIeI0BATEILCKOM, TBOPUECKOM U IPYTUX BUAAX IE€ITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOHN JESATEIBHOCTA TPU BBHINOTHECHUHU
y4eOHBIX, TO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUH XUMUYECKHUX HKCIIEPUMEHTOB,
CO37IaHUH YUYEOHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIIIH
B MpoIlecce ITON YueOHOU NesITeTbHOCTH, TOTOBHOCTH OIICHHUBATh CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApHUILIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKM W COCTABJISAIOLIME
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABAaTEIbHbIE MOTHBBI, HANPABJICHHbIE HA MOJyYEHHUE HOBBIX 3HAHUHU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATYpPOH, JTOCTYIMHBIMH TEXHUYECKUMHU CpEJACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUS KYJbTYPbI 310POBbS:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAMMOCTH COOJIFOJICHUSI TpaBWwi O€30MacHOCTH MpHU  OOpalleHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

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 MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIEIIHON MPOeCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTUSL HEOOXOUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIECTBOBAHUSA, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TMOJIy4aeMble MPU U3YyYCHUU XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCA MM B MO3HABATEIIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHUS (3aKOH, TEOPHS, IPUHIIHNII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpeaMeTax WM TMO3BOJISIIOT 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 IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
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), UCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIICJICTBEHHBIC 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 MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€PU30BaTh CYIIECTBEHHbIC
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 IOCTABJICHHBIE BOINPOCHI B KAau€CTBE WMHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJAOM MpoIllecca,
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 MNPUMEHSTh Pa3IMYHbIE METOJBl U 3alpOChl NMPU 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 PA3IIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Tpolecce y4yeOHOU W
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 XO€ THAOra U (UJIK) TUCKYCCUH) MO CYIECTBY
oOcyxnaeMoi Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XUMHUUYECKOr0 JIKCIEepUMeHTa (1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH NPHU  PELICHHHU
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 YHUBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTaBIATh WJIM 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 aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMUCA HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



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

K koHiry oOyuenus B 8 ki1acce npeMeTHbIC pe3yJbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu Pa3JIOKEHUs, PEaKIMU 3aMEIICHUs, peaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIPO aToMa, SJICKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBsI3b, MOJIAPHAsI U HETMOJspHAs KOBaJE€HTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJis1 BeIIecTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

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

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY IS COCTaBJICHHS (HOpMYyT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsI3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX 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 BEHIECTB, 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-rpynma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX 3IEMEHTOB (COCTAB U 3aps/l AApa, 0OLIEe YUCIO HIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XMUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
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 MACChI BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATh OCHOBHBIE ONEPALlH MBICIUTEIbHOMN AEATEIbHOCTHA — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUS — HAONIOEHHE, M3MEpPEHUe, MOJICIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUECKOM TOCYA0H 1 1ab0paTOpHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOJYUYECHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BoopoJla W KHCIIOPOJA), MPUTOTOBIEHHUIO PACTBOPOB C OMNPEACIEHHOM
MacCOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KUCJIOT C IOMOIIbIO MHJIUKATOPOB (JaKMYC, (peHondTanent, METUIOPaHK

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, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKAs ), KpUCTAIUTUYECKAs pEHIETKA, KOPPO3US METAILIIOB, CILIABbI,
CKOPOCTh XMUMHUYECKOU peakIuu, MPeAebHO JOMYyCTUMAasl KOHIIEHTpAIIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUUYECKYI0 CHUMBOJUKY JUIsI COCTaBlIeHHS (popmMyn
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTPENICIEHHOMY KJIAcCy COCIMHEHUN 1o (opMynam, BUJ XUMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynmna)», Maneie W OOJbIIME TEPHOIBI, COOTHOCHTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee 4YUCIO DJIEKTPOHOB M paclpelesieHue HX T0
ANIEKTPOHHBIM CIIOSIM), OOBACHITH O0OIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUH B Mpeaeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS UX AaTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIy M COCTaBYy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHHIO CTETICHEH OKHUCICHUS
XUMHUYECKHUX JIEMEHTOB);

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

COCTaBJSITb YPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
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 PEAKIIHi
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M 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
o0opyloBaHMEM, a TakXKe TpaBuUja OOpameHUus C BeIIeCTBAMHU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHAYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOJINTH PEAKIINH, TOATBEPKTAIONINE KAYSCTBEHHBIN COCTaB Pa3INYHbIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOAHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THUIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIE€paIlii MBICTUTEIBHON JEATENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIHIO, BHISIBICHHE IPUUMHHO-
CJICICTBEHHBIX CBA3€H — JJIi M3yYEHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0aeHuE,
U3MEepeHre, MOICIMPOBAHNE, SKCIICPUMEHT (PEaJIbHBIN U MBICTICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

HaumenoBanue pa3aeioB u

KoaunuyecTBo 4acoB

JuekTpoHHble (1u¢poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

n/n TeM MPOrpaMmbl
KonTtpoJbHbie IIpakTHYeckue
Bcero
padoThI padoThbI
Paszgea 1. IlepBoHayasibHble XUMHYECKHE MOHATUSA
Xumus — BakHas 00J1aCTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJioBeKa
BemecTBa n xumMmuyeckue bubnuorexa [JOK
12 15 1
peakuuun https://m.edso00.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3nyx. Kucnopoa. [Tonsitue bubnuoreka [JOK
2.1 6
00 oxcruaax https://m.edsoo.ru/7f41837c
Bomopoa. Ilonsitue o kucmorax bu6mmoreka [JOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
23 Bopna. PactBopsr. [Tonsatue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHUYECKUX COCIMHEHUN https://m.edso0.ru/7f41837c
Hroro no paszneny 30
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Paznean 3. Illepuoanyeckuii 3axkon u llepuoguyeckasi cucrema xummuieckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknumn

[Tepuonnueckuii 3aKOH U
31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XUMHUYECKUX AemeHToB /. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
XUMHYECKas CBSA3b.
3.2 OKHCIIUTETBHO- 8 brbmorexa [OK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEJILHBIC PEAKIIHH
bu6moreka [IOK
4 15
TOTD O pasaely https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 brbmorexa [TOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5
[TPOTPAMME
9 KJIACC
Kosan4yecTBo yacos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiejioB U TeM uu¢poBbIe
Ne n/m P Kontpoannbie | IIpakTuueckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pa3znea 1. BemmecTBo 1 XUMHYECKHE peaKIun
11 [ToBTOpEHue u yriyoieHne 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/IelIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnunoreka [JOK
' peaxmmi https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOLMALIHS. 3 1 1 bubnuoreka [JOK

XUMUYECKHUE pCaKkiuu B paCTBOpax

https://m.edsoo.ru/7f41a636
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Hroro no pazneny

17

Pa3znea 2. HeMeTassibl M MX COeAMHEHUS
91 OO6mast XxapakTepuCTUKAa XUMUYECKUX 4 bubnuorexa [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapaKTepUCTUKA XUMUYECKUX
2.2 aneMeHToB VIA-rpynmel. Cepa u €8 6 bubnmorexa LOK
) PYIBL. TP https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO011asa XxapakTEPUCTHKA XUMUYECKUX
2.3 3HG§GHTO§ VA-Ir) mel. A30T, ocdop u ux 7 bubnuorexa LIOK
' PYIIIBL ’ p https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO0mmas XxapaKTepUCTHKA XUMUICCKIX
2.4 anieMeHToB IVA-rpynmel. Yriepon v 8 bubmmorexa [OK
' . PYHIIH- poA https://m.eds00.ru/7f41a636
KPEMHUH U X COCTUHCHHS
Hroro mo pazgeny 25
Pa3nen 3. Merasiibl M X cOeANHEHHUS
. bu6mmoreka [JOK
3.1 006 4
HIHE CBONCTBA METAILIOB https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 B 16
AKHENIINE METAJUIBL U UX COEAUHEHUS https://m. edsoo.ru/7f41a636
Utoro no pazneny 20
Pasnen 4. Xumus n okpy»kaomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Utoro mo pazneny 3
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PesepBHOE Bpems

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoiasbubie | IIpakTHyeckue
n/n Bcero u3ydeHus | oOpasoBaTejibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 [TonsaTre 0 MeTO1aX MO3HAHUS B XUMUHU 1 bubamorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Uuctele BemecTBa 1 cMecu. CriocoObl bubnuorexa [JOK
4 . 1
pa3aeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Pa3nenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
A . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKU MTOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 A 1
TOMBEH MOISKYIRE https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubnuoreka [JOK
(CUMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cIOKHBIE BEIECTBA 1 bubmmorexa [TOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 Bu6mmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bu6mmoreka [IOK
10 X eckas o a. BanentHoc
HIMITE A oy HICHTHOCTE https://m.edsoo.ru/ff0d2eae
ATOMOB XHMMHYECKUX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTeNnbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHAYECKOTO bubmmoreka [{OK
JJIEMEHTA B COCTMHEHUHN https://m.edsoo.ru/ff0d350c
13 Konunuectso BemniectBa. MoJib. bubmmoreka [{OK
Moumnspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XHUMHUUEcKas peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHsI MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus koJmyecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHUAM XUMHUYECKUX Bubmmorexa [IOK
. P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanuss XaMUYeCcKuX peakiiuii
18 (coenuHEeHMS, PA3IOKEHUS bubmmorexa [TOK
8 > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBlii-
19 sHIMKIoneauct. O600IeHNE 1 bubmmorexa [IOK
H AHCT. Hul https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3aIlus 3HaHUH
20 KonTtponpHas padota Nel mo teme bubnuoreka [IOK

«BelecTBa 1 XUMHYECKHUE PCaKnum»

https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Cocras

21 Bo3nyxa. Kucinopoa — anemeHT u bubmmorexa HOK
npocToe BemecTso. O30 https://m.edsoo.ru/ff0d448e
du3n4eCcKrue U XMMUYECKHE CBOMCTBA Bu6 OK

22 KHCJIOpoJia (PeaKuu OKUCIICHUS, htI;Isz'I/I;I;TSCI;;(I)_[ru /044614
ropenue). [TonsaTue 06 okcuaax T '

CriocoOsl MoJtyueHust KUCIopoia B
b K

23 1a00paTOPHH ¥ TIPOMBIIIIICHHOCTH. nomHoreia LO
Ty ——— https://m.edsoo.ru/ff0d497a
TennoBoit 3¢ ekt xumuueckoin

24 peakuuu, NOHATHE O TEPMOXUMUYECKOM bubnuoreka [IOK
YpaBHEHUH, 3K30- U SHJOTEPMUYECKUX https://m.edso0.ru/ff0d4790
peaKImsIX
TormumBo (HedTh, yroias U METaH).

bub6 OK
25 3arpsi3HEHUE BO3yXa, COCOOBI €T0 nommoreka L1
peoTEpaILe https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme Bu6 OK
26 «ITomyuenue u coOUpaHue KUCIOPOa, uomoreka 1
. . https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY

97 Boaopon — sneMeHT u mpoctoe bubmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0

08 dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK

29 [ToHsiTHE O KUCIIOTAX U COJISX

https://m.edsoo.ru/ff0d50d2
30 CriocoOslI moTyueHust BOAOPOIa B bubnunoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas padora Ne 4 o reme

31 «[Tomyyenne u cobupanue Bogopoaa bubnmorera [TOK
7 1P AOPOAE, https://m.edso0.ru/ffod4f42
W3Yy4YEHUE €ro CBOMCTBY
32 MomnsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00b€Ma, KOJIMYecTBa
33 BEII[ECTBA Ia3a [0 €r0 U3BECTHOM bubmorexa HOK
B . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Brrunciaenus 006MOB Ta30B MO
34 aBHEHMIO PEAKIIMU HA OCHOBE 3aKOHA bubmmorexa [TOK
P .. peattt . https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI Ta30B
35 du3nvecKknue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanui. [TonsTre 06 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopma xak pactBopuTens. HacklmeHHbIe
37 u HiHaCBIpeHHI)Iz aCTBOPBGI MH;,CCOBaSI bubmmorexa [IOK
m P PEl- https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTuueckast pabota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [JOK
onpeaeiEHHON MacCOBOM 0ei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIISCTBA»
39 KonTtponsnas pabora No2 no teme bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnuoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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[Tosydyenne u XMMHUYECKUE CBOMCTBA

bu6mmoreka [IOK

41 KHUCJIOTHBIX, OCHOBHBIX U aM(POTEPHBIX
Potep https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: COCTaB, KiIacCUpUKAIIHS, bub6mmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnuorexa [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHne u XUMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIATypa,
46 cnoco((SLII) 0T )eHI/ISI XI/IMI/IqZEKI/Ie bubmorera [JOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[Ipaktuueckas padota Ne 6. Permenue
47 SKCIIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'enernueckas cBsi3b MKy KiaccaMu bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O06o01enre 1 cucTeMaTru3aus 3HaHUK
- i https://m.edsoo.ru/00ad9ch2
KonTtponsnas pabora Ne3 mo teme
" bubnunoreka [JOK
50 OCHOBHBIE KJIACChI HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9ela
COEIMHEHU M
[TepBbie MOTBITKH KIacCUpUKAITTT
P uaka bubnunoreka [JOK
51 XUMHUUYECKHUX AieMeHTOB. [loHsiTHE O

rpyimnax CXOAHbIX 3JICMCHTOB

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



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

[Tepuonnueckuii 3aKOH U

bu6mmoreka [IOK
52 [lepuoanueckas cucteMa XMMHUYECKUX
https://m.edsoo.ru/00ada52c
anemeHToB JI. 1. Meneneera
53 Ilepuoanl, TPYIIIEI, TOATPYIIIEI bubnmorexa LHOK
p > TPYTIIBL, by https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
sanep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000JI0UeK
. bubnuoreka [JOK
55 aTOMOB 51eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA M0 €T0 MOJOKEHUIO B bubmuorexa [JOK
[Tepnoanueckoii cucreme [1. M. https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [leprnoandeckoro 3akoHa ajis
57 pa3BuUTHUS Hayku U ipakTtuku. []. 1. bubnuoreka [IOK
MenneneeB — y4EHBIHN, MeIaror u https://m.edsoo.ru/00ada96e
rpakJIaHUH
PesepBurblii ypok. O00011I€HIE U
P P EH bu6mmoreka [JOK
58 cUCTEMAaTH3alsA 3HAaHWH /
B https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas paboTa
KontpoabHasg padora Ned o teme
P P bubnuoreka [JOK
59 «CTtpoeHne aToMa. XUMHYECKAs CBS3bY
. https://m.edsoo.ru/00adb486
/ Bcepoccuiickas mpoBepovHas paboTa
50 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnunoreka [JOK
XMMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
b K
61 HNonnag xuMu4deckast CBsI3b nomotera 10

https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
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https://m.edsoo.ru/00ada824
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62 KoBanenTnas nossipHas XuMu4eckas 1 bubnuorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanenTtHas HenoJsipHas XMMU4eCKas 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
4 1
6 Crenery oxHCICHuA https://m.edsoo.ru/00adae28
65 OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE 1 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmmoreka [{OK
66 0) 1
KHCIITCIH | BOCCTaHOBHTEN https://m.edso00.ru/00adb076
PesepBubIit ypok. O600meHmne
PRITLIH YOk Hete i Bu6nuorexa [IOK
67 CHUCTeMaTH3aIlns 3HAHUH 110 TeMe 1
https://m.edsoo.ru/00ad9ch2
«CtpoeHue atToMa. XMMHYECKas CBA3b)»
68 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUCcTeMAaTu3aIys 3HaHUu! https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB IT1O 68 5 4
[TPOT'PAMME
9 KJIACC
Kouan4yecTBo 4acos JIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka Kontpoabubie | IlpakTnueckue A op
n/n Beero H3yuyeHusi | oOpa3oBaTesbHbIE
padoTbI padoThI
pecypchl
Ilepuoarueckunil 3aK0H.
1 [lepuoanueckas cucrtema 1 bu6mmoreka [JOK
XUMUYECKUX 31eMeHTOB [[. 1. https://m.edsoo.ru/00adb59e
Meneneena



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
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3aKOHOMEPHOCTH B U3MEHEHUU

bu6mmoreka [IOK

2 CBOMCTB XUMUYECKUX JIEMEHTOB
. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Krnaccudukaius 1 HOMEHKIIATypa bubnuorexa [JOK
HEOPraHUYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bubpl XUMUYECKOM CBA3U U TUIIBI bubnuorexa [JOK
KPUCTAJUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponsnas pabora Nel no teme

) «[loBTOpEeHue u yrayOneHue 3HaHUM
OCHOBHBIX Pa3/IeNIoOB Kypca 8 Kimaccay

5 Knaccudukanus xuMmuaecknx bubmuorexa [JOK
peaKuuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMHUYECKOMN

7 eakiuu. [loHATHE O TOMOTEHHBIX U Bubmmorexa [JOK
P ' https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIMIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

8 @DaKTOPBbI, BIUSIONINE HA CKOPOCTh bubmuoreka [JOK
XUMHUUYECKOM PEaKIuU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XMUMHUYECKOTO PaBHOBECHUS

9 OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubnuoreka [JOK
peakiuu https://m.edsoo.ru/00adcade
Teopus >neKTPOIUTHUECKON

10 muccoruanui. CUIIBHBIE U clIa0bIe bubmiorexa LIOK

' https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
. bubnunoreka [JOK
11 HonHble ypaBHEHMS peakuuid B

https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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XUMHYECKHE CBOMCTBA KUCIOT U

12 OCHOBAHHUH B CBETE IIPEJICTAaBICHUN bubnmorexa LHOK
pe https://m.edso0.ru/00add5d8
00 AIEKTPOIMTUICCKOM TUCCOITUAITTT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IIpEACTABIEHUNA 00 bubmmorexa [TOK
P 5 https://m.eds00.ru/00add8b2
AMEKTPOIUTUICCKON TUCCOITUAIITU
bubmmoreka [{OK
14 ITonsaTre o THApPOIIN3E COIEH
P https://m.edso0.ru/00add9d4
15 O06o01enre U cucTeMaTu3arus bubnuorexa [JOK
3HAHUHN https://m.edsoo.ru/00addd12
[IpakTueckas padora Ne 1.
16 «Pemmenue sKCriepuMeEHTaAIBHBIX bubmmorexa [OK
p https://m.edsoo.ru/00addbfa
3a1a9»
KontponbHas padota Ne2 o teme
17 «DNEKTPOIIUTHYUECKAS JUCCOLIMALIUS bubmiorexa HOK
p a HHATUA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUH B PACTBOPAX)
OO6mrast XxapaKTepUCTHKA FaJIOTeHOB.
18 XuUMHUeCKUEe CBOMCTBA HA IIPUMEPE bubmorexa LHOK
p p https://m.edsoo.ru/00addfe2
xJiopa
XinopoBogopoa. ComsiHast KUCIIOTa,
. bu6mmoreka [JOK
19 XMUMHYECKHE CBOMCTBA, MOJIyUYeHHE,
https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[IpakTnueckas pabota Ne 2 o Teme
. bubmuoreka [JOK
20 «[lonydyeHue coJITHON KUCIOTHI,
. . https://m.edsoo.ru/00ade348
M3y4eHUe e€ CBOMCTB
Brruricnenus o ypaBHEHUSIM
N bubnmuoreka [JOK
21 XMUMHYECKUX PeaKIUii, €CIU OJHH U3

pCarcHTOB 1aH B M30BITKE

https://m.edsoo.ru/00ade488
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OOm1ast XxapaKTepUCTHKA HIIEMEHTOB

bu6mmoreka [IOK

22
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(UKAIIUNA CEPHIL.
23 Haxosxnenue cepsl 1 €€ coeTMHEHUI bubnuorexa [JOK
B Npupoae. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoa0po1, CTPOCHHUE, bubnuorexa [JOK
(bu3uYecKre U XUMUYECKUE CBONCTBA https://m.edso00.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTA,
25 (buznueckrue 1 XMMHUYECKUE CBOMCTBA. brbmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE IIPOMBIIIJIEHHOTO criocoba
26 MOJIYYE€HHS] CEPHOM KUCIIOTBHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaIoIllel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brruncnenue maccoBoii 10U BBIXO1a bubmuoreka [JOK
MPOJyKTa peaKiuu https://m.edsoo.ru/00adec8a
OO01ast XapaKTepUCTUKA SIIEMEHTOB
08 VA-rpymisl. A30T, paclipocTpaHeHHe bubnunoreka [JOK
B npupoe, puznueckue u https://m.edsoo.ru/00adeea6
XMUMHYECKUE CBOMCTBA
AmMuak, ero usnueckue u
N bubmuoreka [JOK
29 XUMUYECKUE CBOWCTBA, MOTYYEHUE U

NPHUMCHCHUC

https://m.edsoo0.ru/00adf004
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[Ipaktuyeckas padora Ne 3 o reme

30 «[lony4yeHne aMMuaKa, U3yueHUe ero bubmmorexa HOK
T ek https://m.edso00.ru/00adf180
CBOWCTB»

31 A3oTHas kucioTa, e€¢ pusndeckue u bubnuorexa [JOK
XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHHSI B KQ4eCTBE MUHEPATHHBIX

32 00peHnii. XuUMUYECKoe brbmmorexa [OK
yHHobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSMU a30Ta
®ocdop. Okeup dpochopa u

33 (1)00(%)0 pHaSI KI/ICJ'I((i))Ta (b(l)I/II)SI/I(II\g)CKI/Ie U bubnmorexa [JOK

P . https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOMCTRBA, IMOJTyUeHUE
Hcnonws3oBanue docdaToB B

34 KauyeCcTBe MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [IOK
3arpsi3HeHUE IPUPOAHOUN CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepo, pacipocTpaHEeHHUE B

35 npu i : gnznrt)lec;l)/le U XUMHYECKHE bubmmorexa [JOK

P P e https://m.edsoo.ru/00adfd9c
CBOWCTBa
Oxcupl yriaepona, ux Gpu3nuecKue u

36 XHMHYECKHE CBOMCTBA. bubmuoreka [JOK
DKOJOTUYECKHE MTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKCHIOM yriiepoaa (1V)

bu6mmoreka [JOK
37 VYroapHasg KUcIoTa U €€ CoTu

https://m.edso0.ru/00ae006¢
38 IIpakTuyeckas padora Ne 4 o reme bubnuoreka [IOK

"[lomy4eHne yriaekucioro rasa.

https://m.edsoo.ru/00ae027¢
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KavecTBenHast peakuus Ha KapOOHAT-

HOH

[lepBoHauanbHbIE TOHATHSA 00

bubmmoreka [{OK

39 OpPraHMYECKHUX BEIECTBAX KAK O
p https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yTiepoia
40 KpeMunii 1 ero coetnHeHns bubnmorera [TOK
P https://m.edso0.ru/00ae080a
[IpaxTnueckas padota Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«BasxkHelme HeMeTalluIbl M UX https://m.edso0.ru/00ae0bf2
COEIUHEHUS
KonTponsnas pabora Ne3 no teme

. bubnuorexa [JOK
42 «BaxHeinne HeMeTauIbl U UX
https://m.edsoo0.ru/00ae0e18
COEIUHEHUS
OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX
DJIEMEHTOB — METAILIOB.

43 MeTtanauyeckas CBSI3b U bubmuorexa [JOK
METaJNIMYeCKasl KpUCTaJUTMYECKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METAILIOB
XUMHUUECKHE CBOIICTBA METAJIJIOB.

44 ODIEKTPOXUMHUUECKHI PSII Bubmorexa OK

p . p https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaJlIOB
O61ue crnocoObl MOTyYeHUS
MeTaioB. CiutaBel. BeruucieHus mo
. bubmuoreka [JOK
45 YPaBHEHUSM XUMHUYECKUX PEaKInH,

€CJIM OJMH U3 PEareHTOB COACPKUT
MIPUMECH

https://m.edsoo.ru/00ael156



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

bu6mmoreka [{OK

46 Homsriie 0 KopposHH MeTanIoR https://m.eds00.ru/00ae1278
bub6mmoreka [{OK
41 [lenotrbte MeTAMIL https:// m.edSO(I)_.[ ru/00ael4b2
48 OKcHbl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJust https://m.edsoo.ru/00ael4b2
49 [Iler0uyHO3EMENBHBIE METAILTBI — bubnuorexa [JOK
KaJbIIUH U MarHui https://m.edsoo.ru/00ael5e8
50 Bakueiiimue coemuHeHNS KLU bubnmorexa LHOK
https://m.edsoo.ru/00ael5e8
51 O60611v1eHHe W CHCTEMaTH3aIHs
3HAHUU
59 JKEcTKOCTh BOBI M CITIOCOOBI €& bu6moreka [IOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[Ipaktruueckast pabota Ne 6 o Teme
53 "YKE€cTKOCTh BOIBI 1 METOIBI €6 bubmorexa LOK
" https://m.edsoo.ru/00aelae8
yCTpaHCHHS
. bu6mmoreka [JOK
>4 Adtiomuiii https:// m.edsoc%.I ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Werneso bubnuoreka [JOK
https://m.edso00.ru/00ae1d86
57 OKcHIBI, THAPOKCUIBI M COJIH JKeJIe3a bubmuoreka [JOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o01eHre U cucTeMaTHU3aIus

3HAHUH
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[Ipaktudeckas padora Ne 7. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4 1O TCMC

bu6mmoreka [{OK

59
«BaxHenmume MeTaJlIbl U UX https://m.edso00.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CITN OJIUH U3
60 peareHToB JaH B U30BbITKE WU bubnuorexa [JOK
COIEPKUT IpUMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MaccoBOM JJOJIU BBIX0J1a IPOAYKTa
peakiuu
61 O060011eHre U crucTeMaTu3alus
3HAHUM
KonTtponbnas pabora Ne4 o teme
62 «Baxxnelimue MeTauIbl U UX
COEIMHEHUS
63 BeniectBa u matepuansl B bubnuoreka [IOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bubnuoreka [JOK
OKpY’Karollen cpeibl https://m.edsoo.ru/00ae4270
65 PoJsib xuMuu B perieHun bubnuoreka [JOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o01IEHNE U bubnuoreka [IOK
cUCTEMAaTU3alys 3SHAaHUN https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0001IEHNE U bubnuoreka LIOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O00O1IIEHNE U bubnuoreka [IOK

CHCTeMaTH3allus 3HaHUH

https://m.edsoo.ru/00ad9cb2
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KVIACC
Kona nposepsiemoro IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM 00)
pe3yJabTara OCHOBHOT'0 00111€er0 00pa3oBaHus
1 ITo teme: «IlepBoHaYanbHBIE XUMHYECKHUE OHATHUS»
pPacKpbhIBaTh CMBICT OCHOBHBIX XHUMHUYECKHX TIOHSTHI: aTOM, MOJE
BEII[ECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAS W HEOTHOP
aTOMHasi W MOJIEKYJISIpHAasT Macca, KOJMYECTBO BEIIECTBA, MOJII
1.1 XUMHUYECKOTO AJIEMEHTA B COCTMHEHUH, MOJISIPHBIN 00BEM, XUMHUYECE
peaKkuy COCAMHECHUS, PEAKIUU Ppa3JIOKCHHS, PEaKIUu 3aMel
SHIOTEPMHYCCKHE PEAKINH, TeIUIOBOH 3(PPEeKT peakiuu, pacTBop, 1
KOHIICHTPAIIMs) B PACTBOPE
12 WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IMOHITHHI U T
' BEILIECTB U UX MPEBPALICHUI
13 WCIT0JIh30BaTh XUMHUYECKYI0 CHMBOJIMKY I COCTaBJICHHS (hopmy;
' peakuuii
14 pPacKphIBaTh CMBIC 3aKOHOB COXPAaHEHHUs MAcChl BEIIECTB, OCTOSH
' y4eHHUsl, 3aKOHa ABOTaJIpo
15 OTIPENICTIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEH
16 KJIaCCU(PHUIIMPOBATh XUMUYECKUE peakluu (10 YHUCIY U COCTaBy y
. TerioBoMy 3h(heKTy)
1.7 BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MaccChl Bel
1.8 BBIYHCIISITH MACCOBYIO JIOJTF0 XUMUYECKOTO 3JIeMEHTa Mo popmyIie co
1.9 BBIYHUCIISITH MACCOBYIO JIOJIIO BEILIECTBA B paCTBOPE
110 NPUMEHSTh €CTECTBEHHOHAy4YHbIE METOJbI MO3HAHUS — HaOIo
' 9KCIIEPUMEHT (pealbHbIi U MBICTICHHBIN)
2 [To Teme: «BaxHelume npeIcTaBUTENId HEOPraHUYECKUX BEILIECTB)




2.1

PAaCKpbBIBATh CMBICI OCHOBHBIX XUMHWYCCKUX MMOHSATHH: OKCH I, KHUCJIO’

2.2

OTPENEIIATh IPUHAJIEKHOCTD BELIECTB K ONPEAEIEHHOMY KJIACCY CO

2.3

KJIaCCH(PHUIIMPOBATH HEOPTAHUIECCKIE BEIIECTBA

2.4

XapaKTepU30BaTh (OMMCHIBATh) OOILME XMMUUYECKHE CBOMCTBA BEILIE

OIIMCaHUE IPUMEPAMU MOJIEKYISIPHBIX YPABHEHUH COOTBETCTBYIOLIH

2.5

IMPOrHO3UPOBATH CBOMCTBa BC€IICCTB B 3aBHUCHMOCTH OT HX Ka

IMPOTCKAHUA XUMHNYCCKUX HpeBpaHIeHI/Iﬁ B PA3JIMYHBIX YCIIOBHAX

2.6

CJIeIoBaTh MpPaBHJIaM TMOJIH30BAHUS XUMUYECKOW TOCYIAOM M J1alc
npaBuUjaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIT
XMMHUYECKUX OIBITOB IO IMOJYYEHHUI0O U COOMpPAHUIO Ta3000pa3HbI
IIPUTOTOBJICHUIO PACTBOPOB C ONPEIEIEHHOW MAacCOBOM JOJEH pact
MPOBOJIUTh XHMHUYECKHE IKCIIEPUMEHTHI TI0 PACMO3HABAHUIO PACTB

WHJUKAaTOPOB (JTakMyc, (heHon(Tanent, METUIIOPAHK U APYTrHe)

2.7

MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOMN pEeaKIINU

ITo Teme: «Ileprnoandeckuii 3akoH u [leproauyeckasl cucrema XuMu

Ctpoenue aToMoB. XUMUYECKasi CBI3b. OKUCIUTETbHO-BOCCTAHOBUT

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSATHI: SAPO aToMa
opOuTanp, paadyc aromMa, XHWMHUYECKash CBSA3b, IOJSpPHAS W

OJICKTPOOTPHUIATCIbHOCTE, HOHHAA CBA3b, NOH, KATUOH, aHHOH, CTCIIC

3.2

KJ'IaCCI/I(i)I/ILII/IpOBaTB XUMHWYCCKHUE IJICMCHTHI

3.3

OTHCHIBAaTh U XapaKTepu3oBaTh TabnuuHylo Qopmy llepuoamnueck:
pa3nuyath MOHATUS «TJIaBHasl HMoArpymnmna (Arpymnmna)» 1 «rmoOoyHa

«OOJIBIIIHEY 8(510)% (00111

3.4

packpeiBaTh cMbicn [lepuonmueckoro 3akonHa J[.M. Mengene
NEePUOJINYECKON 3aBUCHUMOCTU CBOMCTB XMMHYECKHX 3JIEMEHTOB (

CHUCTCMC

3.5

COOTHOCHTH 0603Ha‘{eHI/IH, KOTOPBIC UMCHOTCS B Ta6J'II/II_Ie ((HepI/IO)II/I‘l'
I[I/I MeHaeneeBa» ¢ YUCIOBBIMU XapaKTCpUCTUKAMU CTPOCHUA aTO

3apsna saapa, o6mee YHUCJIO DJICKTPOHOB U paCpCACIICHUEC UX T10 3JICK

3.6

ONpCACIIATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAMHCHU

3.7

ONpCACIIAATL BUJ XHMHUYECKOH CBI3H (I(OBaJ'IeHTHaSI 151 I/IOHHaSI) B HCOP

9 KIIACC



Konx nposepsiemoro
pe3yabTara

IIpoBepsiemble MpeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOI 00)
OCHOBHOIO 0011er0 00pa3oBaHus

1

IIo Teme: <<BGH_IGCTBO U XUMHYCCKasd pCaKkuus»

11

pPacKpbIBaTh CMBICII OCHOBHBIX XHMMYECKUX IIOHATUH: PacCTB(
EKTPOJIUTUYECKAST TUCCOLMALINS, PEaKlMd HOHHOrO OOMeHa, Kai
oOpatumble W HeoOpaTUMbIE PEAKIUH, OKHCIUTEIHPHOBOCCTAHC
BOCCTAHOBUTEJb, OKHCICHUE M BOCCTAHOBIICHHE, aJUIOTPOIMS,
(KoBajieHTHasl, MOHHAsA, METa/NIMYecKas), KpUCTa/NINYecKasi peré

peakiuu

1.2

HUITIOCTPHUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUUYCCKUX TTOHSATHH U 11]

BEILIECTB U UX IIPEBPALLCHUN

1.3

COCTaBJIATh YPAaBHEHMS DJIEKTPOJUTUYECKON JUCCOLMAIUM KHCIT

COKpani€éHHbIC YPaBHEHUS PEaKIuii HOHHOTO 0OMeHa

1.4

PacKpbIBaTh  CYIIHOCTb OKHCIMTEIBHO-BOCCTAHOBHUTEIBHBIX €

3JIEKTPOHHOTO OajlaHca 3TUX peakiuit

1.5

IPOBOAMUTDH PACUETHI [0 YPAaBHEHUIO XUMUYECKOUN peaKuu

ITo Ttemam: «HemeTamnbsl ¥ UX COEOUHEHU» U «MeTaJlIbl U UX COEOY

2.1

XapaKTePHU30BaTh (OMUCHIBATH) OOIMKME M CrEeNU(DUUECKHEe XUMHUYEC
BEIIECTB, MOATBEPKIAsl OTIMCAHUE MMPUMEPAMU MOJICKYISPHBIX U HC

XUMHUYCCKUX peaKuHﬁ

2.2

COCTaBJIAATh YpaBHCHUA peaKHHﬁ, IMOATBCPKAAOIINX CYIICCTBOE

BCIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IMPOIrHO3UPOBATH CBOMCTBaA BCIIECCTB B 3aBHCHUMOCTH OT HX CT

XUMHNYCCKHNX npeBpameHHﬁ B Pa3JIMYHbIX YCIOBHUAX

2.4

CJIea0BaThb IIpaBHJIaM I10JIb30BAHHA XUMHWYECKOH HOCY,I[OI71 nu na60]
I[IpaBuJIaM O6paH_[eHI/IH C BCIICCTBAMU B COOTBETCTBHUU C MHCTPYKIHU

XUMHUYCCKHUX OIIBITOB 110 IMOJYUYCHUIO U CO6I/IpaHI/IIO Fa3006pa3HBIX BC

2.5

IPOBOJUTH PEAKIUH, IMOJTBEP’KAAIOLINE KaueCTBEHHBIH cOCTaB
ONBITHBIM MyTEM XJOpHI-, OpoMHI, MOAWJ, KapOoHat, ¢ocdar,
KaTHOHBI aMMOHHUSI, HOHBI U3Y4YE€HHBIX METAJIJIOB, IPUCYTCTBYIOIIHE I

BCIICCTB

ITo Teme: «XuMusA 1 OKpyXKarolas cpeia»

3.1

PACKpBIBATH CMbBICI OCHOBHBIX XUMHWYCCKUX MMOHSITHI: HI[K BCIICCTB




3.2

OPUMEHSATh OCHOBHBIC OIEPAIMU MBICIUTEIBHON JCATEIBHOCTH
000011IeHNe, CUCTEeMATHU3alUI0, BBISBICHUE MPHUYNHHO-CIIEACTBCHH]
BCIICCTB U XMMHUYCCKUX PEAKIUi; €CTEeCTBEHHOHAYYHBIC METO/IbI II

MOJIETIUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIA U MBICJICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmert xumun. Ponb XUMUM B )KU3HU YEJIOBEKA. XMMHS B CUCTEME HayK. Tesa u |

ArperaTHoe COCTOSIHUEC BC€IICCTB

1.2

[Tonsatue o meToiax mo3HaHus B XuMuU. YucTele BemecTBa U cmecu. CriocoObl pa:

1.3

ATOMEI 1 MOJICKYJIBI. Xumuyeckue 3neMeHThl. CHMBOJIBI XUMHYECKHUX DJIEMEHTOB.

MOJIEKYJISIPHOE YUCHHE

1.4

Xumuyeckass (opmyna. BalleHTHOCT aTOMOB XHMHUYECKUX DJIEMEHTOB.
OtHocurenbHass atoMHasg Mmacca. OTHOcUTENbHas MOJEKyIspHas Macca. Ma

COeqUHEHNH

1.5

KonunuecTtBo BemectBa. Monb. MossipHas macca. B3aumMocBsA3b KoIuyecTBa, Macck

Pacuérel mo GopmMynaM XMMHUYECKUX COCTUHEHHUI

1.6

DU3NYECKUE U XUMUYECKUE SIBJICHUS. XUMHYECKasl Peakius v €€ Mpu3HaKu. 3aKOH

ypaBHeHus. Knaccudukanus XuMUUeCKUX peakuil (CoeqMHEeHUs], pa3IoKeHHs], 3a

1.7

XUMUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOH IMOCYIOH, C IpaBHIIaN
oOparienus ¢ J1abopaTopHbIM OOOPYIOBAaHUEM, U3YUCHHUE U OINMHUCAHHE (U3HYEC
BEIIECTB, HAOOIcHNEe (U3NUecKuX (TUIaBJICHUE BOCKA, TassHUE JIbJIa, PACTHPAHHE
BOJIbI) U XHMHYECKHX (TOpEHHE CBEYH, NMPOKAJIMBAHUE MEIHOM MPOBOJIOKHU, B3ay
HaOJIIO/ICHNE W OTKMCAHUE MPU3HAKOB MPOTCKAHHMS XMMHUYECKHX PEaKIuil (pa3ii
KHCIIOTBI C XJIOPUAOM Oapusi, paznoxenue ruapokcuaa meau(ll) mpu HarpeBanum, 1
meau(ll), u3ydenue crnocoOoB paszieneHuss cMeceld (C MOMOIIBI0O MAarHUTa, (U
xpomarorpadus), TpoBeICHHUE OYUCTKH TOBAPEHHOW COJIM, HAOIIOACHUE U Ol

HWITIOCTPUPYIOUICTO 3aKOH COXpAaHCHUA MACChI, CO3JaHUC MoJeIe MOJICKYJI (map«

Baxueiiue IMMPEACTABUTCIIN HCOPraHNUCCKUX BCIICCTB

2.1

Boznyx — cMech raszos. Cocras Bo3ayxa. Kuciaopon — 3JI€MEHT M IPOCTOE BELIEC
¢usnyeckue M XUMHYeckHe cBoicTBa (peakuuu ropenus). Oxcujbl. Ilpumer
KUCJIOPO/a B JIAOOPAaTOpUM U MPOMBIIIIEHHOCTH. KpyroBopoT kucnopoja B mpuj

KHCIIOpO/ia




2.2

TennoBo#t 3pheKT XMMUYECKON peaky, TEPMOXUMUYECKUE YPABHEHUS, K30-

yrojib U METaH. 3arpsi3HEHUE BO3/yXa, YCHIICHHUE MTAPHUKOBOTO 3P eKTa, paspyuie

2.3

Bonopox —anemenT u mpoctoe BeuiecTBo. Haxoxnenne Bojopo/ia B mpupo/ie, husmde

cnocoObI nosrydeHus. Kuciotsl u conm

24

ModnsipHblii 00bEM Ta30B. Pacu€Tel M0 XUMUYECKUM YpaBHEHUSIM

2.5

®dusnyeckue cBoWcTBa BOAbL. Boma kak pacrBopurenb. PactBopbl. Hackl
PactBopuMocTh BemecTB B Bojge. MaccoBasi 0JIsl BEIIECTBA B pacTBOpe. XHUMHUT
PacTBOPOB B IPUPO/IE U B KU3HU YesloBeka. KpyroBopoT Bojbl B pupoe. 3arpss

MPUPOJHBIX BOJ

2.6

Knaccudukanus neopranmdeckux coeauHenuid. Oxcunpl. Kiaccudukamms
KHCIIOTHBIE, aM(oTepHbIe) U HecoseoOpasytouue. Homenknarypa oxcunos. Ousy

[Tosmydyenne oxkcuaoB

2.7

OcnoBanus. Knaccudukamus ocHoBaHMI: MIENOYM U HEPACTBOPUMbIE OCHOBAHHUS.

XUMHUYECKHE CBOWCTBA OCHOBAaHMM. [loydeHre oCHOBaHMM

2.8

Kucnotsl. Knaccuduxamus kucinor. Homenknarypa kucnoT. @usnueckue U XUMH

metauioB H.H. bekerosa. [lonyuenue kucinor

2.9

Conu. Homenkiarypa cosieil. duzndeckue U XMuMHUUECKHE CBOMCTBA coJiel. [Tommyy

2.10

I'enetnueckas CBSI3b MCXKOY KlIaCCaMH HCOPraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

211

XUMUYECKUN SKCIIEPUMEHT: KAuE€CTBEHHOE ONPENCIICHUE CONEPHKAHUS KHUCIIOP
pacro3HaBaHUE M HM3yYeHHUE CBOWCTB KHCIIOPOJA, HAOMIOIEHHWE B3aUMOICHCTE
BO3HUKHOBEHHUS W TMpEKpalieHuss ropeHus (Imoskapa), 03HaKOMJIEHHE C 0oOpasr
MOJIy4eHHE, COOMpaHue, paclo3HaBaHWe W U3YYCHHE CBOMCTB BOJOpoaa (TOpeHU
meau(ll) (BO3MOXHO WCIOJIB30BaHUE BHUIACOMATEPUATIOB), HaOMIOIEHHE O0OD:
UCCIICIOBaHUE OCOOCHHOCTEH pacTBOPEHMsI BEIIECTB C PA3IMYHON PacTBOD!
OMpENCIIEHHON MacCOBOM JIOJIEH PACTBOPEHHOTO BEMIECTBA, B3aMMOJICHCTBUE BO
(BO3MOXHO HCTOJIB30BAaHUE BUICOMATEPUAJIOB), OINPEACICHNE PACTBOPOB KHCIIO
UCCIICI0BaHUE 00PA3IIOB HEOPTAaHUUECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIO]
pacTBopax KUCJIOT M Iieloued, u3ydeHue B3aumojeictBus okcuma memu(ll) c
METaJUIaMH, PEaKlUi HeWTpanu3aluu, MOJydeHUEe HEePaCTBOPUMBIX OCHOBAHUM,

pacTBOpPAa COJIM, PCIICHUEC SKCIICPUMCECHTAJIbHBIX 3a/1a4 110 TEMC «BaxHeume Kiac

[Tepuonnueckuii 3akoH u [lepuoanueckas cucreMa XuMH4ecKux anemeHToB .M.

Xumudeckas cBI3b. OKUCIUTEILHO-BOCCTAHOBUTEIILHEIC peaknuuu




3.1

[lepBble TOMBITKK KiIacCU(UKAMK XUMHUYECKUX 31eMeHTOB. [loHsATHEe O Tpyn
LIEJIOYHO3EMEIIbHBIE METAJLIbl, TaJOT€Hbl, UHEPTHBIE TIa3bl). DJIEMEHThI, KOTC

TUPOKCHJIBI

3.2

[Iepnoguueckuit 3akoH. llepuoguueckas cucreMa XUMHUYECKHX DIIEMEHTOB /I
muHHONIepruotHas ¢opmbl [leproanyeckol CUCTEMBI XMMHUYECKHX DJIEMEHTOB

@U3NYECKUI CMBICIT OPSIAKOBOIO HOMEPA, HOMEPOB MEPUOJIA U T'PYIIIIBI SJIEMEHTS

3.3

Crpoenue aromoB. CoctaB atroMHbIX siaep. M3otomnbl. Dnektponsl. CTpoeHue 3
XUMu4ecKkux uieMeHToB Ilepuonnueckon cucremsl [[.1. MenpaeneeBa. Xapakxre

nosnoxeHuro B [lepuonnueckoit cucreme /[.11. Menneneena

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA pajuyCa aTOMOB XUMHUUYCCKUX 3JICMCHTOB, MCTAJLII
rpynmnam 1 nepuogam. 3adenue [lepuoanueckoro 3akoHa u [lepuoinyeckoit cuCT:

Hayku U nipaktuku. .M. MenaeneeB — yu€HbIi U TpaKJaHUH

3.5

Xumudeckasi cBsi3b. KoBaneHTHas (TOJIApHAs U HETMOJSPHAs) CBSI3b. DJIEKTPOO.

HonHas cBs3b

3.6

Crenenb okucineHus. OKHCIUTSIHFHOBOCCTAHOBUTEILHEIC pEaKIuu. Hpoueccm OKF

BOCCTAaHOBUTCIIN

3.7

XUMUYECKUH SKCIIEPUMEHT: U3ydeHHE 00pa3lioB BEIIECTB METAIJIOB U HEMETAJI
pacTBOpaMu KHCJIOT U IeJoYell, MPOBEIEHUE OIBITOB, WUTIOCTPUPYIOIIUX MPU

peaknuii (ropeHue, peakiuy pa3IoKeHUs, COCTUHEHUS )

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeniecTBo n xuMuueckas pcaKnusi. HOBTOpeHI/Ie

1.1

HepI/IO,Z[I/I‘IeCKI/Iﬁ 3aKOH. Hepnommecxaﬂ CUCTEMAa XHUMHUYCCKUX JJICMCHTOB
3aKOHOMepHOCTI/I B U3MCHEHHH CBOMCTB XUMHYECKHX DJIEMEHTOB IICPBLIX TpéX 1€}

B COOTBCTCTBHH C ITOJIOKCHHUEM 3JICMCHTOB B HepHO,Z[H‘ICCKOI;'I CUCTCMC U CTPOCH M

1.2

CTpOGHI/Ie BEIIIECTBA: BUJBI XUMHUYECKOM CBSA3U. THUIIBI KPpUCTAITINYCCKUX peI_HéTOK
KpHCTaHHH‘{eCKOﬁ peI_HéTKI/I U BHUJA XUMHYECKOM CBS3H. KJ'IaCCI/I(I)I/IKaHI/IH n I
(Me)I(,HYHapOI[HaH u TpI/IBI/IaJ'IBHaH). XHUMHUYECKHE CBOMCTBA BCIICCTB, OTHOCAIIMUXC

COCHHHCHHﬁ, IFCHCTUYCCKAasA CBA3b HCOPTAHUYCCKUX BCIICCTB

1.3

Knaccmpnxaum{ XUMHWYCCKHUX peaKI_II/Iﬁ 110 pa3JIMYHbIM IIPU3HAKaAM (HO YHUCIY U CO

o TCIJIOBOMY 3(1)(1)CKTy, II0 M3MEHEHHUIO CTENEHEH OKHUCICHHS XUMHUUYECKHUX DIl




KaTajau3aTopa). JK30- U SHAOTEPMUYECKUE PEAKIUH, TEPMOXUMHUYECKHE YpPaBH!

peakinuu

1.4

[Tonsitue 00 0OpaTUMBIX M HEOOPATHMBIX XUMUYECKUX peakuusx. [lonstue o
[TonaTHE 0 XMUMHUYECKOM paBHOBECHU. PAKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHYE!

paBHOBECHs

1.5

OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIC pCaKkuuu, BHGKTPOHHbIﬁ 0ajaHC OKHUC.

CocraBiieHHE YpaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUM C UCTIOIB3(

1.6

Teopust >MEKTPOAUTUUECKON JUCCOLMAUU. DIIEKTPOJIUTHI M HEUEKTPOIUTHL. Ka
BCIICCTB C pas3IMYHbBIMU BUJAMU XUMHAYECKOH cBs3H. CTeneHb JUCCoITaIlmn. Cr
MOHHOrO oOMeHa. YClIoBUS NPOTEKaHUs peakuii HOHHOTO 0OMEHa, MOJIHbIE U CO
CBoiiCTBa KHUCIIOT, OCHOBAaHUN M COJIeH B CBETE MPEACTABJICHHN 00 3JIEKTPOII

peakuuu Ha MoHBL [loHsITHE O THApPOIN3E conelt

1.7

XUMUYECKUN SKCIIEPUMEHT: 03HAKOMIICHHE C MOJIETISIMU KPUCTAITTMYECKUX PEIIETC
HeMeTalyioB (rpadura u anMasa), CI0KHBIX BEIIECTB (XJIOpUIa HATPHS); UCCIIEI0B
peaKkuu OT BO3JEHCTBHSI PA3IMYHBIX (PAKTOPOB; HMCCIECIOBAHHUE SJICKTPOIPOB
JIMCCOIMAIINN  KHCJIOT, IIeJo4Yed M coJied (BO3MOXKHO WCIIOJIb30BaHUE B
WUTFOCTPUPYIONTUX MTPU3HAKK NPOTEKaHUS PEaKIMii HOHHOTO oOMeHa (0OpazoBaH
BO/IbI); OTBITOB, WIITIOCTPUPYIOUIUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
COEIMHEHUS); pacro3HaBaHUE HEOPraHWYECKHMX BELIECTB C IOMOIIBI0 Kauec

OKCIICPUMCHTAJIBHBIX 3aJa4

Hemerannel u nx COCIMHCHU A

2.1

061_[[3}{ XapaKTCPHUCTUKA TI'aJIOI'CHOB. Ocobennoctu CTPOCHHUA aTOMOB, XapaKTeE
(bHSPI‘IeCKI/Ie CBOMCTBa IMPOCTBIX BEIICCTB — TI'aJIOT'CHOB. XHUMHUYECKHE CBOMCTBA
METaljlaMHu, HEMETaJlJlaMHU, I_HCJ'IO‘IaMI/I). XJ'IOpOBO,I[OpOI[. ConsHas KHCJIOTAa, XUMHWY

HeﬁCTBHe XJI0pa U XJIOpOBOAOPOAa HAa OpraHU3M YCJIOBCKA. Baxueinmme XJIOpHU bl

2.2

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHUS aTc
Crpoenue u (hu3nueckre CBOMCTBA MPOCTHIX BEHIECTB — KUCIOPOa U Cephl. AIIJIOT
XuMmuyeckue cBoiicTBa cepbl. CepoBOIOpOA, CTpOoeHHE, (U3UYECKUE H XHUM
IPEICTaBUTENN KUCIOTHBIX OKCHAOB. CepHasi KHCIO0Ta, (PU3HMUECKUe U XUMUYECE
KJlacca KHCIOT U cnernuduieckne). XUMHUECKUE PeaKIIUi, JIeKAIIHe B OCHOBE PO
kuciotel. [Ipumenenue. Conu cepHOM KHCIOTHI, KaUeCTBEHHAs peakivs Ha cynbdal
B npupoie. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPeibl COEAUHEHUSMHU CEpPhI

¥ BOJJOEMOB), CIIOCOOBI €T0 MPEJOTBPALCHUS




2.3

OOmias xapakrepucTka 31eMeHToB VA-rpymnibl. OcOOEHHOCTH CTPOSHHS aTOMOB
pacrpocTpaHeHue B Ipupoe, GU3nvecKue 1 XUMHYecKre cBoiicTBa. Kpyrosopor a
U XUMHYECKHE CBOMCTBA, MOydyeHHe U npuMeneHue. Conm aMMOHHS, UX (prU3Hyeck
KauecTBeHHas peakius Ha HOHBI aMMOHUS. A30THAsI KUCIIOTA, €€ TIoydeHHe, Qu:
KaK IMPeJICTABUTEIS KiTacca KUCIIOT | crieruduaeckue). Mcnoap30BaHne HUTPATOB W
yoopeHuil. XuMu4eckoe 3arps3HeHUe OKpYKarolel cpeibl COEeIMHEHUIMU a30Ta

MOYBBI U BOJJOEMOB)
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®dochop, amnorponHsle Mogupukanuu pocdopa, GU3NUECKre U XUMUUIECKHE CBC

KHCJIOTa, PU3NYECKHe U XUMHUUECKHE CBOMCTBa, ofyueHue. Mcnonas3oBanue hocd

2.5

Obmas xapakrepuctuka 31eMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTPOEHUS aTc
VYrnepoJ, annoTponHbie MOAU(UKALMK, paCIpOCTpaHEHHE B MPUpoJE, (PU3HUECK
KpyrosopoT yrnepoaa B mpupone. Okcuabl yriepoga, ux (U3MYECKHE U XUM
OpraHu3Mbl, TOJy4YeHHE WU MPUMEHEHHE. DKOJIOTMYecKue MpoOJieMbl, CBA3aHH
r7100aTBFHOTO MOTEIUIEHUST KJIMMaTa; MapHUKOBBIM 3P QeKT. YrojpHas KUCIOTa U
CBOMCTBa, MojlyueHue M mpruMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HOI

MCIUIHUHE, TPOMBIIIJICHHOCTH U CEJILCKOM XO3SMCTBE

2.6

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCIUHEHUSIX YI
3TaHOJ, TTUIEPUH, YKCYCHas kucioTta). x coctaB u xumuyeckoe crpoenue. [lows
XKUpax, Oenkax, yrieBoJax — U UX POJHU B JKU3HU 4yejoBeka. MaTepuajabHOE el

COEeIUHEHNN

2.7

KpemHuuid, ero pusnyeckne 1 XUMHUUECKUE CBOMCTBA, TIOJIYYCHUE U IPUMEHEHHE.
npeacrabieHuss 06 okcuae kpemHusA(l1V) m kpemHmeBoit kuciore. CHIMKATHI,
NPOMBIIIJICHHOCTH. Ba)XHEHIIIMe CTpOUTEIbHBIC MaTepUaNbl: KEpaMUKa, CTEKJIO,

0€30I1aCHOTO MCITOJIb30BaAHUS CTPOUTCIIbHBIX MaTCPHUAIOB B HOBCGHHGBHOﬁ KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: HM3y4eHHE O0O0pa3ll0oB HEOPraHWYECKUX BEIECTB,
Ka4yeCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJACHNE MPU3HAKOB MX MPOTEKa
XMMHYECKHE CBOWCTBA TAJIOTEHOB W WX COCAMHEHUN (BO3MOKHO HCHOJBH30BaH
oOpa3uamMu XJIOpUIOB (TaJOreHUI0B); 03HAKOMIIEHHE ¢ 00pa3laMu cepbl U e C
BUJICOMATEPHAIIOB); HaOIIOJIEHUE Tpoliecca OOyriIMBaHUS caxapa MOJ JAeHCTBUE!
U3y4eHHEe XUMHYECKHX CBOMCTB Pa30aBIEHHOW CEpHOM KHUCIOTHI, IPOBEIECHUE K
HaOMIO/IeHNe MpU3HAKa e€ MPOTEKaHUs; O3HAKOMIIEHUE C (DPU3MUYECKUMHU CBOMCT
(BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEpUAIOB), 00pasziiaMu a3oTHBIX U Gdochop:
pacno3HaBaHUE M M3YYEHHE CBOMCTB aMMMAaKa; MPOBEACHHE KAYECTBEHHBIX pea
W3y4YeHUE MPU3HAKOB HX MPOTEKAHUS, B3aUMOJEUCTBUE KOHLIEHTPUPOBAHHOM

HUCIIOJIb30BAHHUEC BI/I,[[COMaTCpI/IaJIOB); HN3Y4YCHHC MoJemei KPUCTATINIMICCKUX [




O3HAaKOMJICHHE C IPOLECCOM aJCOPOIMM PAaCTBOPEHHBIX BEILIECTB AKTUBHPOBAHE
HOJIy4eHHue, coOMpaHue, Paclo3HaBaHUE M M3YYEHHE CBOMCTB YIVIEKHCIIOTO ras3a
KapOOHAT- W CHJIMKAaT-MOHBl W HW3yYCHHE MPHU3HAKOB HMX MPOTEKAHUS; O3H

IMPOMBIIIJICHHOCTH; pCHICHUC OKCIICPUMCHTAJIbHBIX 3a/ia4d 110 TEMC «Baxueiimue H

Merannsl 1 ux COCINHCHUA

3.1

O61ua91 XapaKTCpUCTUKA XUMHUUYCCKUX DBJICMCHTOB — MCTAJUIOB HAa OCHOBAHHWH H>
xumudeckux aemeHToB [[.1. MenneneeBa u ctpoerust aroMmoB. CTpoeHHE METAIIIO

KpUCTAJIJINYECKAsl pelI€TKa. DIEKTPOXUMUYECKUH sl HaNpsyKEHUN METaIoB

3.2

duznyeckue U XUMUYECKHE CBOMCTBA MeTa/ioB. OOIIMe crnocoObl MOTYUYEeHUS M
OCHOBHBIE CIIOCOOBI 3allIUThl UX OT KOoppo3uu. CruiaBsl (CTajdb, YYT'yH, AIOPATIOMU

MMPOMBINIJIICHHOCTH

3.3

[[lenounble MeTambl: noJiokeHue B [lepronnyueckoil cucTeMe XMMHYECKUX DJI€
aTOMOB; HaxOXJIeHHe B ipupoae. Dusnueckne n XuMHIECKUE CBOMCTBA (HA PUMEp

HaTpus U KaJlus. HpI/IMeHeHI/Ie IICJIOYHBIX METAJIJIOB U UX COG)II/IHGHI/Iﬁ

3.4

[[lenouHO3eMeNbHBIE METAJUIBl MAarHU W KajdblWi: ToJIokeHue B [leproamyeckc
MenpeneeBa; CTpOCHHE UX aTOMOB; HaXOXKJICHHE B mpupoje. OU3NYECKHE U XI

Baxneiimme coequHeHns Kby (OKCHI, THAPOKCUI, COJN). JKECTKOCTH BOJBI U

3.5

AmomuHMiA: onoxkeHue B [lepuoauueckoii cucreMe XxuMudeckux 3eMenToB .M. 1

B nipupoie. Pu3ndecKkue U XUMUUIECKHUE CBOWCTBA AFOMUHUS. AM(OTEPHBIE CBONCTE

3.6

Kenezo: nonoxenue B [lepuoanueckoi cucreMe xumudeckux aementos .M. M
B nipupo/ie. DU3ndeckrue 1 XUMHIECKHE CBOMCTRA Xkele3a. OKCUIbI, THIPOKCHIBI 1

CBOMCTBA U IMOJIYUYCHHC

3.7

XUMHUYECKUH SKCIEPUMEHT: 03HAKOMIJICHHE ¢ 00pa3llaMy METaJJIOB M CIUIABOB,
pe3yabTaTOB KOPPO3UU METAIUIOB (BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPUAIIOB,
KaJIbIIMs M HATPUS ¢ BOJON (BO3MOIKHO MCIIOJIb30BAaHHE BUICOMATEPHUATIOB); UCCIIC]
TOPEHHUsI JKelie3a B KHUCIOpOJe (BO3MOXKHO HCIIOJIb30BAHHE BHJICOMATEPUAIIOB)
peakiuii Ha WOHBI (MarHWs, KaJbIMs, aTOMUHUSA, MHKaA, xkene3a(ll) u xenesa
NPOIIECCOB OKPALIMBAHUS TUIAMCHM HOHAMH HATpHsl, KAl M KajbIHs (BO3MO
uccienoBanne aM(pOTEPHBIX CBONCTB THAPOKCH/IA ATFOMUHUS U THAPOKCHUIA ITUHK:

TeMe «BakHeHIIne MeTaJljIbl U UX COETUHEHUSD)

XUMHs U OKpyKarolas cpeja

4.1

Hosrie Marepuajibl U TCXHOJIOTHUH. BemectBa u MaTcepHraJibl B MOBCEIHEBHOT
be3onacHoe HCMONIB30BaHHE BEIIECTB U XMMHUYECKHX peaKLlI/Iﬁ B 6BITy. HepB:

OTPABJICHUAX




OCHOBBI 3KOJIOTUYECKONW TPAaMOTHOCTU. XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIIE]

4.2 9KOJIOTUYECKUX mpobnem. IlpupoaHble HCTOYHUKH YII€BOJAOPOJOB (YroJib, I
nepepadoTKH, UX POJIb B OBITY U IPOMBIIIIICHHOCTH
4.3 XUMHUYECKUH SKCIIEPUMEHT: HU3ydeHHe 00pa3I0B MaTepHaioB (CTEKIIO, CIUIaBbI M€




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

Konx nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPeAMETHBIM pe3yibTaTaM 0a30BOr
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus H

1

[IpencraBnenue:

1.1

0 MO03HABAEMOCTH SIBJIEHUI MPUPOIbl, TOHUMaHHE OOBEKTUBHOM 3HAUI
KaKk 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, KOMIIOHEHTa OOl
NEeSITEIbHOCTH YeJIOBEKa B YCIIOBUSIX COBPEMEHHOI'O 00I1IECTBA; IOHUM

C€CTCCTBCHHBIX HAYK

1.2

0 HaY4YHBIX MCTOJaxX II0O3HAHWA, B TOM YHCIIC DOKCIICPUMCHTAJIbE
HUCcCiaceaoBaHusaA BCIICCTB W HM3YUYCHHA XUMHYCCKUX peaKHHﬁ; yYME

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax nmpodeccuoHATEHON EeITETHHOCTH, CBA3AHHBIX C XUMHUEH ]
OCHOBAaHHBIMH Ha JIOCTH)KCHHUSX XHUMHYECKOW HAyKH, YTO TI03BOJIA
XUMUI0 Kak chepy cBoel Oynymiei mpodeccHoHaTbHOM NeATeITbHOC

XMUMHH KaK Tpo(UIbHOTO MpeMeTa Iy Mepexo/ie Ha YpOBEHb CpeH

Brnanenue cucteMoil XMMHUYECKUX 3HAHUI U YMEHHUE IPUMEHSATh CUCTE

BKIIOYACT:

2.1

BaOXHEHIIINE XUMUYECKUE IMOHATUS: XUMHUYECKHH 3JIEMEHT, aToM, !
CJI0)KHOE BEUIECTBO, OJHOPOJHAS M HEOJHOPOJHAs CMECh, OTHOCUTE
MAacchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsI Macca, MOJISIPHBINA 00
COJIb (CpeIHss), XUMUYECKas PEaKIts, PEaKIU1 COSTUHEHHU S, PEaKIIUH |
peakiuu 0OMeHa, TeIIoBoi 3G (HEeKT peakiuu, 3K30- U SHI0TEPMHUYEC
JOJIS XUMHUYECKOTO AJIEMEHTa B COSAMHEHUH, MacCcoBas A0S U MPOLIE
pacTBope, SOpO aroma, SIEKTPOHHBIA CJIOW aToMa, aTOMHas OpOWUT:
CTENEHb OKUCIICHUS, XUMUUECKasl CBSA3b, JIEKTPOOTPULIATEIBHOCTb, 107
CBSI3b, HOHHAs CBsI3b, METAJUIMYECKAs CBS3b, KPUCTAIIIMYECKAS
MeTaJUIn4YecKasi, MOJIEKYsipHasi), MOH, KATUOH, aHHOH, SJICKTPOJIUT U H
TUCCOIMALINS, PEAKIIMU MOHHOTO OOMEHA, OKUCIUTEIFHO-BOCCTAHOBY
BOCCTaHOBUTEJIb, OKUCIIEHUE U BOCCTAHOBJIEHHUE, AJIEKTPOJIN3, XUMHUY
HEOOpaTUMbIE PEaKIMU, CKOPOCTh XMMHYECKOM peakKIliu, KaTallu3e

CIIJIaBbI




OCHOBOIIOJIaratomye 3aKOHbI XWMHU: 3aKOH COXpaHCHUA MaCCh

22 MenpeneeBa, 3aKOH MIOCTOSTHCTBA COCTaBa, 3aKOH ABOTAIpO
2.3 TEOPUU XUMHUHU: ATOMHO-MOJIEKYJISIPHASI TEOPHSI, TECOPHUS IICKTPOIATH
3 Brnanenue ocHOBaMu XMMHUYECKON IPAMOTHOCTH, BKITFOUAOLIEH
YMCHHE TMPABUIBHO KCIIOJH30BATh M3YYCHHBIC BEIIECTBA U MATCPH:
yIoOpeHus, METaUIbl M CIUIaBbl, MPOJIYKTH TEPEPAOOTKU MPHPOIF
3.1 (yruist, mpupoIHOTO ra3a, He)TH) B OBITY, CEITBCKOM XO3SMCTBE, Ha MTPO]
JKUPOB, OCJIKOB, YIIIEBOJOB I OPTaHMW3Ma YEJIOBEKAa; YMEHHE TPOI
XHUMHYECKUX TPOIECCOB HA OPTaHU3M UYEJIOBEKA W OKPYKAFOIIYIO TIPH
3.2 YMEHHE UHTETPUPOBATH XUMHUSCKUE 3HAHUS CO 3HAHUSMH JPYTUX YI
33 HAJIMYUE ONBITa Pa0OTHI C PA3IMYHBIMA UCTOYHUKAMU HH(OpMAIIHE
' MOMYJISIPHAS JTUTepaTypa, CJIOBapH, CIIPABOYHUKH, HHTCPHET-PECYPCH]
3.4 YMEHHE OOBEKTHBHO OIICHMBATh HH(OPMAIMIO O BEIIECTBAX, WX
' MPUMEHCHUH U YMEHUE UCIIOIB30BaTh €€ ISl pEIIeHUs yIeOHO-IT03H?
Bragenne ocHOBaMHM TIOHATHHHOTO arapaTa W CHMBOJIHYECKOTO
4 dbopMyT HEOPraHMYECKHX BEIIECTB, YPAaBHCHHM XHUMHUYECKUX PE
HomeHkaTypsl (IlUPAC u TpuBHnansHoiN)
YMeHne OOBACHATh CBSI3b TIOJIOKEHHWS »djemMeHTa B Ilepmomny
. XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB XHMHUYECKUX JJIEMEHTOB (COC
AJICKTPOHOB), PpACIpPEACICHUEM DJJIEKTPOHOB [0 SHEPTETHUYECKUM
MEPHOJIOB, KAJIUS U KAJIBIIHS
[IpencraBieHre O MEPUOJUYECKONH 3aBUCUMOCTH CBOWCTB XHUMHYEC
6 AIEKTPOOTPHUIIATETHHOCTH ), IPOCTHIX M CJIOKHBIX BEIIECTB OT MOJIOKE
cucteMe (B MaJIbIX MEPUOJIaX M TJIABHBIX MOATPYIINaXxX) U AJICKTPOHHOT
7 YMeH#He KiraccupuImpoBaTh:
7.1 XUMHUYECKHE DJIEMEHTEI
7.2 HEOPraHWYECKHUE BEIIEeCTBA
7.3 XUMUYECKUE PEaKLUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh M CTETIEHb OKHCIICHUSI XUMUYECKUX IIEMEHTOB, 3apsiI U
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COENIUE
8.3 XapakTep cpeibl B BOAHBIX PACTBOPAX BEUIECTB (KHCIOT, OCHOBAHUN)
8.4 OKHCIIUTENb U BOCCTAaHOBUTEIH




YMeHue xapakrepu3oBarh (PU3NUEeCKre U XUMHUECKHE CBOMCTRA!

IPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJAOPOJ, rpaduT, aaMa3s, Kpen

91 HATpUH, KU, MarHuii, KaJIbLIWA, aTFOMUHHM, KEJIe30)
CJIOXKHBIX BEIIECTB, B TOM YHCIIC UX BOJHBIX PACTBOPOB (BOJa, aMMHU
9.9 OKCUJIBI ¥ TUZIpOKCcuabl MeTassioB |-IIA rpynmn, amomunus, meau (1),
' yriepoga (Il u 1V), xpemuus (1V), azora u docdopa (Il u V), cep
a30TUCTas, a3oTHas, pochopHas, yroipHas, KpEMHUEBASI KUCIIOTA U U
IPOTHO3UPOBATh M XapaKTEPH30BAaTh CBOWCTBA BEIIECTB B 3aBUCHMH
9.3 NPUMCHECHHE BEIIECTB B 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOX
MIPEBPAIICHUH B Pa3JIMYHBIX YCIOBHIX
10 YMeHue COCTaBIsATh MOJICKYJISIPHBIC M HOHHBIC YPaBHEHUS PEAKIIHIA, T
10.1 peakmuii HFOHHOTO 0OMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKINIl
10.3 WJLTIOCTPUPYIOIINX XHMHYECKHE CBOMCTBA M3yYCHHBIX KIIacCOB (TPyI
10.4 MTOATBEPKTAIONIUX TEHETHUSCKYIO B3aUMOCBSI3b MY HUMHU
11 YMeHHe BBIUUCIIATE (ITPOBOANTH Pacu&Thl):
111 OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIECTB,
' 3JIEMEHTa B COCTUHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEILIECTBA U €ro Maccy, 00beM Ira3oB
114 [0 YPAaBHEHUSAM XMUMHUYECKUX PEaKUUi U HaXOJIUTh KOJIMYECTBO BEIIl
' WIH NIPOJIYKTOB PEaKIUU
12 Bianenue (3HaHME OCHOB):
OCHOBHBIMH METO/IaMU HAyYHOTO MO3HaHUs (HaOII0AeHne, U3MEPEHHU
12.1 IIPYU U3YYEHUU BEIIECTB U XUMUYECKUX SBICHUI; yMeHHE CHOPMYIIH
IIYTH €€ peleHust
122 Oe3omacHOM pabOThl C XUMHUYECKMMH BEIIECTBAMH, XUMHUYECK(
' o0opynoBaHueM
npaBWJIaMd 0€30MacHOTO OOpaIlleHHs] C BEUIECTBAMH, HCIOIb3Yel
123 MpaBUJIaMU TIOBE/ICHUS B LENSIX COEPEKEHUS 3I0POBbS U OKPYKAFOIIIE

Bpcaa (OHaCHOCTI/I) BO3ACHCTBUS Ha JKHUBBIC OpraHu3Mbl  OIIPC

YMCHBIICHUA U MMPECAOTBPALICHHUA UX BPCIAHOTO BO3JICHCTBUSA
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Hanmune MMPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHWUA HW OCYHICCTBJI

HKCIIEPUMEHTOB:

13.1

U3yUYCHHE U OTIHCaHUE (PU3MUECKUX CBOMCTB BEUIECTB; 03HAKOMIICHHE

SABJICHUAMMU,; OIIBITHI, WJIJIFOCTPUPYIOINMEC ITPU3HAKH ITPOTCKAHUA XUMH!

13.2

M3Y4CHHE CIIOCOOO0B pa3JielIeHus cMecel

13.3

IMMOJIY4YCHHUE KHCJIO0POAa M HU3YUCHUC €TO CBOﬁCTB; IMOJIYYCHHE BO/JI(

IMMOJIYYCHHUE YIJICKUCIIOTO ra3da 1 U3y4CHHE €ro CBOﬁCTB; IIOJIYYCHHEC aN

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCCOBOM J0JIEN PACTBO]

13.5

IPUMEHEHHE MHAUKATOPOB (JaKMyca, METHJIOpaHka 1 (QeHondraney

CpeJibl B pacTBOpaxX KHUCIOT U IIeJouei

13.6

HUCCICIOBAaHHUC MW OIIMCAHHC CBOIICTB HCOPraHM4eCKnX BCIICCTB
BSaHMOHeﬁCTBHH KHCJIOT C MCETallllaMH, OKCHAAMH MCTaLIOB, pac
OCHOBAHUAMH, COJIIMU; IMMOJTYYCHHUE HEPACTBOPUMBIX OCHOBaHHﬁ; BBITH

W3 pacTBOpa COJIM; HcCiel0BaHne aM(POTEPHBIX CBOMCTB T'HIPOKCH/IO]

13.7

pelieHne dKCIIEPUMEHTANBHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIacCh
«NEKTPOIUTHYECKAs Auccolmanusy; «BaxHelne HemeTamibl U

METAaJIbl U UX COCIUHCHUS)

13.8

XUMUYECKHE SKCIEPUMEHTHI, WILTFOCTPUPYIONINE TPU3HAKU IPOTEK:
Ka4eCTBEHHBIC PEAKIIMH HA MPHCYTCTBYIONIUE B BOJHBIX PACTBOPAX ¥
cynbdar-, docdar-, kapOOHAT-, CHIMKAT-AaHUOHBI, THIAPOKCHI-HUOH

KaJIbLIMsI, ATFOMUHUS, JKkee3a (2+) u xkenesa (3+), meau (2+), ITuHKa

14

VYwmenue:

14.1

MNPEACTABIIATE PE3YJIbTAThl SKCIICPUMCEHTA B (bopMe BBIBOJOB, JOKAa3

BBISIBJIAATD OMIIMPUYCCKHUEC 3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATb CBsA3U MCKAY PCAJIbHO Ha6J'II-O,I[aCMLIMI/I XHUMHNYCCK’

IMPOUCXOJAIMMHA B MAKPO- 1 MUKPOMHPCE, OOBACHATH IIPUYKUHBI MHOI




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TTOHATUS
1.1 YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei
1.2 ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHE dJIeMEeHThI. CHMBOJIBI XUMHUYECKUX JJIEMEHTOB. |
1.3 Xumunyeckas popMyia. BalneHTHOCTh aTOMOB XMMHUECKUX 371€MEHTOB. CTENeHb OK
14 3aKoH MOCTOSTHCTBA cOoCTaBa BemiecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCHUTET
' XUMHUYECKOTO 2JIEMEHTa B COCTMHCHUHT
15 KomuuectBo BemectBa. Mousib. Momspuas macca. Monsipablii 00bEM razoB. B
' CTPYKTYPHBIX €IMHUIL BEIECTBA
16 DU3NYECKUE U XUMUYECKHE SIBJICHUSA. XUMUYECKasi peakus 1 €€ NpU3HaKu. 3aKOH
' ypaBHEHUS
2 [Tepuonnueckuii 3akoH u [lepuoandeckas cucteMa XuMu4eckux anementos .M. M
21 [Tepuonnueckuii 3axoH. [lepronnueckas cucrema xumudeckux 3neMenToB .M. Mel
' CMBICJI IOPSKOBOTO HOMEPA, HOMEPOB MEPHUOJA U TPYIIIIBI JIEMEHTA
29 Crpoenune aromoB. CoctaB aroMHbIX snep. M3oTombl. DnekTpoHbl. CTpoeHUE 37
' XUMHUYECKUX 31eMeHTOB [lepuoanyeckoii cucrtemsl JI.11. Menneneesa
3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX M€
2.3 ANEKTPOOTPHUIATENLHOCTH, METAINTNYECKUX U HEMETAIIMUYECKUX CBOMCTB) M HX C(
anemMeHTOB B [lepuonnueckoil cucreMe U CTPOCHUEM X aTOMOB
3 CrpoeHue BelecTa
o Xumuueckas cBa3b. KoBaneHnTHas (1oJisspHasi M HENOJIsIpHast) CBsI3b. DIEKTPOOTPULIA
' cBs3b. MeTainueckas cBsi3b
39 Tunel KpucTaUIMYECKUX PEmETOK (aToMHas, HWOHHAsA, METaJUIM4YecKas), 3ar
' KPUCTAJUIMUECKON pEeIETKH U BUIa XUMUYECKOM CBSI3U
4 Baxuneiimune npeacTaBuTen HEOpraHMYeCKUX BemiecTB. Hemeramibl 1 uX coeArHe]
Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX COCAMHEHUN: OKCHIOB (C
4.1 am(oTepHbIe) U HecoeoOpa3yrolIe; OCHOBaHHUM (IIEN0YN M HEPACTBOPUMBIE OCH
OECKHCIOPOIHBIE, OTHOOCHOBHBIE I MHOTOOCHOBHBIE); COJIeH (CPEAHMX M KUCIBIX)




du3znyeckrue U XUMHYSCKUE CBOMCTBA IMPOCTBHIX BCIICCTB-HEMCTAJJIOB: BOJAOPOAA,

42 yriaepoaa, KpeMHUs
43 @u3nyecKue U XUMUYECKHE CBOICTBA IPOCTHIX BELIECTB-METAIJIOB: JUTHUS, HATP
' xKesesza. DIEKTPOXUMUYECKUM psij] HANPSHKEHUH MeTaJlJIoB
4.4 Pu3ndecKue ¥ XMMHUYECKHE CBOMCTBA BOJAOPOIHBIX COCAMHEHUN HEMETAIIOB: XJIOP
45 duznyeckue U XuMU4Yeckue cBoiicTBa okcuioB HeMeTaos: cepsl (1V, VI), azora(ll
' kpemuusi(1V). Tlonydenre okCHI0B HEMETAIIOB
4.6 Xumudeckue cBorictBa okcuaoB: MetauioB |A-IIA rpynm, nuaka, meau(ll) u xene3al
47 XUMHYECKUE CBOMCTBA OCHOBAaHUW M aM(OTEPHBIX THUAPOKCUIOB (Ha MpuUMepe
' [Tonyuenue ocHOBaHU U aMPOTEPHBIX TUAPOKCHIOB
48 OO0mue XUMHYECKHE CBOWCTBA KHUCJIOT: XJIOPOBOJOPOIHOM, CEPOBOJOPOJIHOM, C
' KpPEeMHHEBOH, yroiapHON. Oco0ble XUMUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEpH
4.9 OO6mme XuMHUYECKHe CBOMCTBA cpeTHuX coier. [lomyuenue coeit
4.10 [Tonygyenue, cobupanue, pacmo3HaBaHHE BOJOPOAa, KUCIOPOIa, aMMHUAKa, YTIIEKHC)
4.11 [TonyueHnue ammuaka, CepHOM M a30THOW KHUCIIOT B TPOMBINIIIEHHOCTH. OOIIHE CI10C
4,12 I'eneTnveckas CBsI3b MEXKIY KJIaCCAMH HEOPTAaHUYECKUX COSAMHEHUIN
5 XUMHYECKUE PEAKITUU
51 Krnaccudukanus XuMHUYeCKUX peakuuil Mo pa3IudHbIM MpU3HAKAM: 110 YHCIY U COC
' TEII0BOMY A (HEeKTy, 10 UBMEHEHHUIO CTENeHEeH OKUCICHNUS] XUMUUECKHUX 3JIEMEHTOE
59 TeroBoit 3ddexkr Xumuyeckol peakluud, TEPMOXHUMHUYECKUE YpPaBHEHUSI.
' TepmoxuMuueckue ypaBHEHUs
5 3 OKHCIIUTETPHOBOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENN U BOCCTAHOBUTEIU.
' DNEKTPOHHBIN 0anaHC OKUCIUTEILHOBOCCTAHOBUTEIBHON PEeaKIMU
£ 4 Teopust snekTpoauTHYecKol aucconuanuu. KaTHOHBI, aHUOHBL ODJIEKTPOJIUTHI
' 31eKTpoJnuThl. CTeneHb JuccCoanuu
EE Peakuuu monHoro o6meHa. YcCioBUS NPOTEKaHHs peakuid HOHHOTO OOMEHa, IIo.
. peakuui
6 XUMHs U OKpyKarolas cpeja
61 BemecTBa u MaTepuansl B IOBCEIHEBHOM JKM3HU 4YeIOBEKa. bezonmacHoe MCnosb3
' naboparopuu u ObITy. [lepBast mOMOIIb TPH XUMHUYECKUX OKOTaX U OTPABICHHIX
XUMHUECKOe 3arpsisHEHHE OKpYy Karoliel cpeibl (KUCIOTHBIE 10%K/H, 3arpsi3HEHNE
6.2 npenotBpaienus [IpenensHas nomycrtumas konuentpauus Bemects (IT1K). Pob x

Ycunenne napHUKoBoOro 3pdekra, pa3pyiieHne 030HOBOTO €05




[Tpumenenwue cepsl, a3ota, hocdopa, yriepoaa, KpeMHUS U UX COCTUHEHUHN B OBITY

6.3 xo3siicTBe. [IpuMeHeHre MEeTalloB U CIUIaBOB (CTallb, Yyr'yH, AIOPAIIOMUHUM,
coequHenuil. [loHsTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT K
6.4 [IpupotHBIE HCTOYHHMKH YTIIEBOAOPOIOB (Yroib, IPUPOAHBIHA Ta3, HE(YTH), TPOITYKTE
' Y TIPOMBIILIIIEHHOCTH
[lepBoHavanbHble TOHATHA 00 OPraHUYECKUX BELIECTBAX KaK O COEAMHEHUSX YIIIepC
6.5 [JIMIEPUH, YKCYCHasl KucaoTa). [loHsTHe 0 GMONIOrMueck BaKHBIX BEIIECTBAX: KHPS
YeJIoBeKa
7 Pacuérsr:
7.1 1o popMynaM XUMUYECKUX COETMHEHUN
7.2 Macchl (MaccoBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPaBHEHUSIM




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






