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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHOoil paboyeil mporpaMMbl BOCTIUTAHUS
U C Yy4eTOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUsS» B
oOpazoBaTenbHbIX opranuzanusx Poccuiickoit @eaeparuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe MpeIMETHOE coJiepKaHue,
IpeayCMaTPUBAET PACHPEICIICHUE €ro Mo KilaccaM M CTPYKTYpUpOBaHUE TIO0
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro MpoIecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LIeJIeH M3YUYEHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHCHUS.

N3yuyenne xumuu:

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

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommXcs, HABBIKOB WX CAMOCTOSTEIBHOW Yy4eOHOW JIEeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3IJIsS/1a HA €IUHCTBO MPUPOBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



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

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

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mojaxona Kk e€ uaydeHuto. Cojep’kaHue CKIIAJIbIBAETCS U3 CUCTEMBI
HNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOM
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBIMOIHSS (YHKIIUHA OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTHYECKOTO NPUMEHEHHUS U MOJTYyUYECHHS U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOLIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUS B Hayke. M3yueHHe XUMUU MPOUCXOAUT C MPUBICUCHHEM 3HAHUU M3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxatouuit mup», «buomorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHYECKOM HAayKH KakK OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUS, NPAKTHYECKOU
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, JOCTYIHBIX
00001IEeHNIT MUPOBO33PEHUECKOI0 XapakTepa, fA3blka HAyKH, B MPUOOILEHHUH K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIINi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUH M UX PUMEHECHUH B YIeOHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON E€ATEIbHOCTH, OCBOEHUU MPABUJI
0e301acHOro oOpalieHus ¢ BEIIECTBAMH B TTIOBCETHEBHOM JKU3HHU.

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

— (opMupOBaHHE WHTEIUICKTYIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJAHHYECTBY, CAMOCTOSTEIBHOMY IPUHATHIO PEIICHUH,
CIIOCOOHOM aTalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHUE
oOydJarmmXcs K CaMOCTOSTCIBHOW TO3HABATEIBLHOW JACATCIBHOCTH, HAaYYHBIM
METOJIaM TTO3HAHMSI, (POPMUPYIOIIMM MOTHBAIIUIO M PA3BUTHE CIOCOOHOCTEH K
XHUMHWH;

— o0ecrieueHe YCIOBUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATCIBLHOCTH, IMO3HAHUS W CaMOIIO3HAHUS, KIFOUYCBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUYCHUC IS
Pa3IUYHBIX BUOB JICITCIILHOCTH;

— (dopmupoBaHue O0OIICH (YHKIMOHATBLHOW ¥ ECTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJIYYCHHBIE MPU H3YYCHUH
XUMHH, TIPUMEHATD UX MPU PELICHUH MPOOJIeM B MOBCETHEBHOM KU3HU U TPYAOBOU
NEeSITEBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalolUMXCs T'YMAaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJs1 BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHON CPEIbI;

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

OO611ee uKcio 9acoB, OTBEIEHHBIX IS U3YUYCHUSI XUMUHU Ha YPOBHE OCHOBHOTO
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. Posib XMMUM B )KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE dJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAsS
MOJIEKYJIgIpHasi Macca. MaccoBast J0JIsl XUMHUYECKOT0 3JIEMEHTA B COCIUHEHUMU.

KonuuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aKOH COXpaHEHHsS MacChl BellecTB. XuMuueckue ypaBHeHus. Knaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpUu U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 000PY/I0BaHUEM, U3YUYEHHUE U OMHMCAHHE
¢uznuecknux CBOMCTB 00Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa ¢ KUCIOTOM) SBJIICHUH, HAOIIOICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3anMoOIeiCTBHE keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JAaHHE MOJEJIEH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopoa — 3jaeMEHT U MpOCTOe
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenune kucnopoaa. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U HOpOoMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — alioTponHas MOAU(PUKAIUS KUCIOPOaa.



TemoBoll 3P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- U DBHAOTEPMHUYECKUE peakuuH. TOIIMBO: Yrojib M METaH. 3arpsi3HEHHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

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

Momnsipabiii 00BEM ra3oB. Pacu€Tel M0 XUMHUUYECKUM YPaBHEHHUSIM.

duznueckue CcBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpuposie U B KU3HMU yenoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuabl. Kimaccuduxanus
OKCHJOB: coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecosieoOpasyromue. HomeHnknatypa okcujoB. Du3MYECKUE W XUMHUYECKHE
cBoiicTBa OKcU0B. [loyueHune okcuaoB.

OcHoBanus. Knaccudukanuss oOCHOBaHMH: MIENOYM U HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHui. PU3MUYECKME U XUMHUYECKHE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnortel. Knaccudukamus kucinor. Homenknarypa kucinor. ®usudeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[TonyyeHne KUCOT.

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

I'eneTnyeckas CBA3b MEKYy KJIACCAMU HEOPTAHUYECKUX COEAUHEHU.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEETICHUE COAEPKAHUS KUCIOPOa B BO3/YXE, MOJIyUYEHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus ropeHus (rmokapa), 03HaKOMJICHHE C 00pa3iiaMy OKCH/IOB M OTTUCaHUE
WX CBOWCTB, TMOJNYy4YeHHE, COOMpaHHWE, paclo3HaBaHWE W U3YYCHHE CBOWCTB
BOJIOpoJa (TOpeHue), B3auMoAencTBIE Bojiopoaa ¢ okcuaom meau (1) (BoamoxHO
MCITOJIb30BaHUE BUCOMATEPUATIOB), HAOMIOACHUE 00PA3I[0B BENIECTB KOJIMIYESCTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, NMPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHON MAaCCOBOW JOJIEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETalJlaMH (HATpUEM U
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHME  BHJIEOMATEPUANIOB), HUCCIEIOBaHUE
00pa3IioB HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAIN3alluY, MOJYYEHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
METaJllIa JPYTUM W3 PacTBOPA COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BakHeHnIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoagnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MengeneeBa. CtpoeHue aromoB. XMMHYECKasi CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBbIE PeaKIUU

[lepBble MOMBITKU KIacCU(DUKALUM XUMUYECKUX HJieMeHTOB. l[loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIECJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aMpOTEPHBIE OKCHIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menneneesa. Koporkonepuoanas u jiiuHHOonieproiHast popmsl [lepuoanueckoit
cuctembl xumuyeckux snemeHtoB [[. WM. Mennaeneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI OPSIKOBOTO HOMEPA, HOMEPOB MEPUO/IAa U TPYIIIbI JIEMEHTA.

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

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

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.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
IIporuiecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU IS OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



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

®dwusuka: MaTepusi, aTOM, 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 KUJIACC

BemiecTBo U XUMHUYeCKasi peaKus

[lepuoanueckuii 3akoH. [leproaudeckasi cucreMa XMMHUECKUX dJIEMEHTOB /1.
N. MenneneeBa. CTpoeHHe aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB
XHUMHYECKUX DJIIEMEHTOB MIEPBBIX TPEX MEPUOI0B, KaUs, KaJIbIUSA U UX COCTHHCHHM
B COOTBETCTBHM C TIOJIO)KEHHWEM »JJeMeHTOB B Ilepmomudeckoid cucremMe W
CTPOCHHEM WX aTOMOB.

CrpoeHue BemIecTBa: BHJBI XUMHYECKON CBsI3U. THITBI KPUCTAIITMYECKHX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKONW PEIIETKU U
BUJIa XUMUUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOICTBa BEIECTB, OTHOCSIIMXCA K pa3IMYHBIM KJaccaM HEOPTraHUYeCKHX
COEIMHEHUI, TeHETUYECKas CBA3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY d(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTanu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKIIH, TEPMOXUMHUYECKHUE
ypaBHEHUS.

[Tonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiuax. [[oHATHe 0 TOMOTEHHBIX M TeTePOTCHHBIX
peakuusx. llonstue o xaranuse. [loHsaTHe 0 xuMuueckoM paBHOBecHH. DakToOpHI,
BIMSIONIME HA CKOPOCTh XUMHYECKOW pEaKIUH U TMOJO0KEHHE XHMHUYECKOTO
paBHOBECHS.

OKHCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEAKIMM,  DJICKTPOHHBIM  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM  pEaKIIUu. CocraBieHne  ypaBHECHH
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIIBPHBIX ~ PEAKIUA C  HWCIOJIB30BAaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.



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

Peakiiuu nonHoro oOMeHa. Y clioBusl MPOTEKAHUSI peaKuii MIOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON JUCCOLIMALIIH.
KauecTBeHHbIE peakiuy Ha MOHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, HCCIENOBAHUE AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, TPOLIECcCa AUCCOLUALINM KUCTIOT, 1IeJ0uel U coliel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakluii HOHHOro obOmeHa (oOpa3oBaHuE oOcajiKa,
BbIJIEJICHUE Ta3a, O0Opa30BaHHE BObI), OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUEe, pEeaklUMH pas3lioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KA4EeCTBEHHBIX PEaKIIMM HA UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOICTBA HA IIPUMEPE XJIopa (B3auMOIeCTBHE
C MeTaJUlaMH, HeMeTajUlaMu, Iesioyamu). XisopoBoaopoa. ColsiHas KHUCIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTtBue xjaopa |
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YeJIOBEKA. BakHenme XJII0puabl U UX HaX0XKICHUE B
IPUPOJE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHune u (U3NYECKUEe CBONCTBA
MPOCTBIX BEUIECTB — KUCIOPOa U CePbl. AJIIOTPOINHbIE MOAU(DUKAIIMM KUCIOPOa
U cepbl. XUMUYeckue cBoicTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMHYECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KHCIOTHBIX OKCH[OB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeACTaBUTEIIS
KJjlacca KHMCJIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCHOThl. [IpumeHeHue cepHol
kucaoTel. COJM CepHOM KHCIOTHI, KAa4eCTBEHHas peakluus Ha Cylb(aT-uoH.
Haxoxnenne cepbl u €€ coenMHEHUU B TpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



OO6mast xapakrepuctuka 31eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
¢usznueckre U XuMu4yeckne cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(u3znueckre U XMMUYECKUE CBOMCTBA, MOJIyYeHue U npuMenenue. Cou aMMOHMS,
ux pU3NUECKHe U XUMUYECKUE CBOMCTBa, NpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THasg KHUCIOTa, €€ MOoJydyeHue, (PU3MUECKHEe U XUMUYECKHE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kjlacca KHUCIOT W crueruduyueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEeHNE OKPYXKAIoLEeH cpeibl COETUHEHUSIMU a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHUE BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
monudukanuu gocdopa, pusmueckue U xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopuas kucnora, Gu3MUecKrMe U XMUMUYECKUE CBOWCTBA, MOJYYCHHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIC CTETICHN OKUCIICHUS. Y TIIepOI, AJTIOTPOIHbIE MOIU(DUKAINH,
pacnpocTpaHeHue B NMpupoje, pu3ndeckue U XMMUYECKHUE CBOMCTBA. ANCOpOLHS.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uX (QuU3nyeckue Hu
XUMHYECKUE CBOMCTBA, JCHCTBME HA JKUBBIE OpPraHU3Mbl, TMOJYYEHHE W
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBbIE ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00aJbHOTO MOTEIUICHUs KIMMarta, MapHUKOBBIN 3¢ dexT. YronbHas
KaciaoTa U e€ conu, uX (U3HYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHauanbHbBIC MOHATUS 00 OPraHUYECKUX BEIECTBAX KAK O COSAUHEHUSIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, dTAHOJ, TIUIEPUH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl HX TMepepadoTku (O€H3UWH), 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
npumeHeHue. CoenMHEeHHs KpeMHUs B ipupoe. O01Iue nmpeacTaBieHus 00 OKCHie
kpemuus (IV) u kpemHueBoi kucnote. CUIUKATBI, UX MCIOJIB30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. Ba)kHeillne CTpOWUTENbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. IIpobOimembl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENIBHBIX MAaTEPUAIIOB B TOBCEHEBHOM )KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHHE 00pa3l[0B HEOPraHWUYECKHUX BEIIECTB, CBOMCTB COJIIHOW KHCIOTHI,
IIPOBEJICHUE KAaUYE€CTBEHHBIX PEAaKLUI Ha XJIOPUJ-UOHBI U HAOJIOACHUE MPU3HAKOB



WX TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3MUECKUEe M XUMHUUYECKHE CBOICTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl W €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIMBaHUsI caxapa Ioj| IeMCTBUEM KOHIIEHTPUPOBAHHON
CEpPHOM KHUCIIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIe€HHON CEpHOMN KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJII0/ICHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa U ux
coeIMHEHUN (BO3MOXKHO UCIIOJIL30BaHUE BHJICOMATEPHUAIIOB), 00pa3iaMyu a30THBIX
u (ocopHbIX yT0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH U U3yYeHHUE TPU3HAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHILICHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3yYCHHE MOJCICH KPUCTAIUIMYECKUX PeIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJcopOIMH PacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTUBOrasa, MOJy4YEHHUE,
coOupaHue, pacrio3HaBaHWE U M3YyUYCHHE CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB HUX
NpPOTEKAHUS, O3HAKOMJICHME C TPOAYKIMEW CHIMKATHOW MPOMBIIIJICHHOCTH,
pellIeHNE SKCIEPUMEHTANIBHBIX 3ajlad Mo TeMe «BakHelline HeMeTaulbl U UX
COEZTMHECHUS.

MeTta/uibl M UX COETHMHEHUS

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUM
ux mnonoxeHus B Illepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MenpeneeBa u crpoeHus atoMoB. CTpoeHue MeTaioB. Metajuinueckasi CBsI3b U
METAIMYECKasi ~ KPUCTAIMYECKAass  pemeTka.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. PU3nyeckre U XMMHUYECKHe CBOKCTBa MeTamioB. Oomume
CIocOOBI TONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuiaBsl (CTalb, YyTYH, TIOpATIOMUAHUINA, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[[lenounble MeTambl: mojioxkeHue B Ilepuoandeckor cucteMe XUMHYECKUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPHUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpus U Kamusi). OKCUIbI U
TUJAPOKCHABI HaTpusi ©W Kanus. [IpuMeHeHue IIeOYHbIX METAUIOB U HUX
COEMHEHU.

[[lenoyHO3eMeNbHBIE METAJUIBI MAarHUd W KaJIbIUM: TOJIO)KEHUE B
[Tepunognueckoil cucreme xumuueckux semenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, Hax0XxJeHue B npupoje. duznueckue 1 XUMUYECKHE CBOMCTBA MarHusi U



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

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoKaeHue B mnpupoe. Pusuyeckue U
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aroma, HaxoxaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA xelne3a. OKCUIbI, TuIpOKCU bl U conn xenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oO0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEHUCTBUS OKCHIA
KaJblIUsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
HCCIIeIOBaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX PEaKIIMi Ha HOHBI: MarHUs, KaJbIUs, aTFOMUHMS, ITMHKA, xKere3a (I1)
u xene3a (Il1), menu (Il), HaGaromEeHMEe W ONMMCAHWE TPOILIECCOB OKpPAIIMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaius ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNE aM(OTEPHBIX CBONCTB TUIPOKCUIA ATTFOMUHHUS U
TUAPOKCUAA LIMHKA, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a/1ad 1o TeMe «BakHeilmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B NOBCEHEBHOM KHW3HHU YEJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. [lepBas momomis mnpu
XUMHUYECKUX 0KOTaX U OTPaBICHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkallleh cpenbl (IpenenbHas TOMycTHMast
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCcnepumenm:

U3y4eHHEe 00pa3l0oB MaTepUANOB (CTEKIJIO, CIIaBbl METAJUIOB, MOJIMMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KJIacCU(PUKAINSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTUs, MaTePUAIIBI.

dwusnka: MaTepus, aTOM, MJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU, H30TOIIbI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUUCCKUI 3aps, IIPOBOHUKH,
MOYPOBOJHUKH, JTUDIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, PAaCTBOPUMOCTbD, KPUCTAIITNIECKAs
peméTka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

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

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



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

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PpE3yNbTaThl OCBOEHMSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJIaMU M HOPMaMM TIOBEIECHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

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

1) naTpHOTHYECKOr0 BOCIIUTAHUS

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

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIIeI0BATEILCKOM, TBOPUECKOM U IPYTUX BUAAX IE€ITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW MAESATENBHOCTH TPHU BBITTOJIHEHUH
y4eOHBIX, TO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUH XUMUYECKHUX HKCIIEPUMEHTOB,
CO37aHUH Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO ¥ B3aUMOTIOMOIIIH
B MpoIiecce ITON YUeOHOU eI TeTbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApHUILIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOIBI, B3aHUMOCBS3SIX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATENbCKOM KYJIbTYpPhl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caM0ooOpa3oBaHWIO, TPOSKTHOW W  HCCIEAOBATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0POBBIM 00pa3 >KW3HHW, OCO3HAHWE ITOCIICICTBHHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTHUYCCKOMY M3YUYEHHUI0 podeccHii U TpyAa pa3IudHOro 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 JTUYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJ1IeCO00pa3HOe OTHOIICHHUE K TPUPOAE KaK HCTOYHHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIECTBOBAHUSA, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30TMIACHOTO MOBEJCHUS MTPHU paboTe C BEIIECTBAMH, a TAKXKE B CUTYaIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyJIbTYpbl, OCO3HAaHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMETHBIX pPE3yNbTATOB BBIJACISIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHUS (3aKOH, TEOPHS, IPUHIIHNII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWU M3 ATUX MPEAMETOB (POPMHPOBATH MPEICTABICHUE O IICIIOCTHOU



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBICHHIO Y4eOHOU
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 B3aMMOCBSA3b C JPYTMMHU TMOHSITHUSMHU), UCIIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE paCCyXACHUS (MHIYKTUBHbBIC, ICTYKTUBHBIC, [0 aHAJIOTUN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSIEMbIC B XUMHUU MOJIEIbHBIC TPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE
NIPAaBHJIBHOCTHU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOATEIHLHO MPOTHO3UPOBATH €r0 Pe3yJbTaT, PopMyIUpOBaTH 0OOOIICHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUAOB U (HOPM TPECTABICHUS, MTOIYIaeMYI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIIOJIb30BAHUS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATH B Ipolecce Yy4eOHOH U
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€ rUanora u (M) 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
PE3YJITATOB BBHIMOJHEHUS XUMHUYECKOrO JKCIepuMeHTa (1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpoOJieM Ha OCHOBE Yy4€Ta OOIIMX MHTEPECOB U COTJIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryiasiTuBHbIe YHUBepPCcaIbHbIe y4eOHbIe JeCTBUSA:

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 COCTABIIATh WIM 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, PEJIAraeMble€ B yCJIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

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



NeucTBUM, crneuudpuueckue s NOpeaMeTHoM 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 npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCT Y 00YUAIOIMIMUXCS 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, KOJMYECTBO BEIIECTBa, MOJIb, MOJISIpHAsh Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PEAKIMU PaA3JIOKEHUS, PEeaKIUu 3aMelleHus, peaKuu
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, KaTUOH, AaHWOH, pPAacTBOpP, MaccoBasi JOJs 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 COCTaBlieHUS (HOpMyl
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 XHUMHYECKOW CBs3U (KOBajJeHTHasT W HMOHHAas) 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 COXpPAHEHMSI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OoMNbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



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

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

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPXkAasi ONUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOT'O
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpaAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISITh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO
XUMHYECKOM peakilny;

NPUMEHSTh OCHOBHBIE OIEpaIlUi MBICTUTEIBHON JESTENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3€H — JJII M3Y4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN 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 IO MOTYUYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(BolopoZla U KHCJIOpOJAA), MPUTOTOBICHUIO PACTBOPOB C ONpPEAEIEHHOMN
MacCOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHYECKUE SKCIEPUMEHTHI 10 PACIO3HABAaHUIO PAacTBOPOB LIEIIOYEN U
KUCJIOT ¢ MOMOIIIbI0 MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U Apyrue).

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

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



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

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUUYECKYID CHUMBOJHUKY JUIS COCTaBjieHUs Gopmyl
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpENIeIEHHOMY KJIAcCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBaJICHTHAs, WOHHAs, MeETajuIM4ecKas) B HEOPraHHMYEeCKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cmbich llepuognueckoro 3akona J[. U. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee 4YUCIO DJIEKTPOHOB M paclpelesieHue HX T0
ANIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUH B MpeJeiax 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 TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEH OKHCICHUS
XUMHUYECKHUX JIEMEHTOB);

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

COCTaBJSITb YpPaBHEHUS DJIEKTPOJIUTHYECKOW JTUCCOLMALMU  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  PEAKIIHid
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCTIOBHSIX;

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

COOJTIOIaTh TIPaBHJIA TIOJIH30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opylnoBaHWEM, a TakKe TpaBuja OOpalleHHss C BEIIECTBAMHU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHAYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOJIUTH PEAKIINH, TOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOAHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THUIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX 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-Hay4YHbIe€ METOJIbl TO3HaHUS — HaOI0aeHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumusi — BaykHast 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
L ):1 ]
19 BemecTBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tousitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopon. [lonsitue o bubnuoreka [JOK
2.2 8 1
KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bubnuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Bu6morexa LIOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

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



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HU UEJI0BEKA 3 bubmmorexa [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl

1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
KU3HU YelioBeka. Tera u BemecTra 02.09.2025 | https://m.edsoo.ru/ff0d210c

5 IlonsaTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMHH 04.09.2025 | https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1

3 «IIpaBmia paboTHl B 1abOpaTOpUu 1 1 bubnuorexa [JOK
puéMbI 0OpalleHus ¢ 09.09.2025 | https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYTOBAHUEM)

4 YucTele BEmecTBa U CMECH. 1 bubmuorexa [JOK
Crioco0nI pasneneHus cMmecei 11.09.2025 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2

5 «Paznenenne cmeceit (Ha mpumepe 1 bubmorexa HOK

. 16.09.2025 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bubnuoreka [JOK

0 ATOMBI 1 MOTIEKYIEL L 18.09.2025 | https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB 23.09.2025 | https://m.edsoo.ru/ff0d2be8

8 [IpocThie U cIOKHBIE BEIECTBA 1 bubmnorexa [IOK

25.09.2025 | https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYIIIPHOE YUEHHE 1 bubmmorexa [JOK

30.09.2025 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MMOCTOSIHCTBA COCTaBa
BeIecTB. XuMmuueckas hopmyia.

bubmuoreka [JOK

10
BaJleHTHOCTh aTOMOB XHMHYECKUX 02.10.2025 | https://m.edsoo.ru/ff0d2eae
3JICMEHTOB
OTHOcCHUTENbHAS aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYJIIpHAs bubmorexa HOK
Y P 07.10.2025 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTa B COCTMHCHUHI 09.10.2025 | https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemecrra. MoJib. bu6moreka [IOK
MomnsipHast Mmacca 14.10.2025 | https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMHUYECKHE SIBIICHUSI. bu6mmoreka [IOK
XuMHUYecKasi peaKius 16.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs MPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIuit 21.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPaBHECHHUSI 23.10.2025 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BeIlleCTBA 110 YPAaBHCHUSM bubmmorexa [IOK
B P N 04.11.2025 | https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUn
Knaccudukanus XuMuaeckux
18 €aKIHK (COSTMHEHUS, PA3JI0KEHUS bubmmorexa [IOK
peart A P ’ 06.11.2025 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIIoneaucT. O600IIeHNE 1 bubmmorexa [IOK
1 AT, Hvl 11.11.2025 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtposnpHas padota Nel mo teme bubnuorexa [IOK
«BemiecTBa 1 XUMUYECKUE PEAKLIUM) 13.11.2025 | https://m.edsoo.ru/ff0d4290



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

Bo3ayx — cmech razos. Cocras

bubmuoreka [JOK

21 . K —
BOSAYXa. RHCIOPOM —— JNEMEHT 1 18.11.2025 |  https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
dusnueckue U XUMHUYECKUE
29 CBOMCTBA KUCJIOPOJia (peaKkuu bubnuorexa [JOK
okucieHus, ropeaue). [lousarue 06 20.11.2025 | https://m.edsoo.ru/ff0d4614
OKCHIAX
CrocoObI IMOTy4EHUS KUCIOPO1a B
23 jaboparopuu ZIIIH OMI)IIHJ'ICHpHOI:)TI/I bubnmorexa LOK
patop P ’ 25.11.2025 | https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumuueckoin
24 peaKuuu, MOHSITHE O bu6moreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, IK30- 27.11.2025 | https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKITHSIX
Tommmso (HedThb, Yroiab U METAH).
25 3ar HSHGI-EI/qu];OS ¢ a, CII0COOBI zzro bubmorexa [OK
p yxa, 02.12.2025 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Ipaktrueckast padota Ne 3 o Teme
26 «[lonyuenue u cobupanue Eubmorexa HOK
i p . 04.12.2025 | https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YUYCHHE €TO CBOHCTBY
97 Bonopon — snemeHT u npoctoe bubnuoreka [IOK
BemecTBo. HaxoxaeHue B npupo/ie 09.12.2025 | https://m.edsoo.ru/ffod4ddo
dusznueckue U XUMHYECKUE
28 cBoiicTBa Boxopoaa. IlpumeHeHue Bubmorexa OK
Aopoaa- 1p 11.12.2025 | https://m.edsoo.ru/ff0d4ddo
BOJIOpOJIa
29 TToHaTHE O KHCIIOTAX U COJISIX bubmnorexa [IOK
16.12.2025 | https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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Cnoco0bl noTy4eHust BOAOPO/ia B

bubmuoreka [JOK

30 naboparopuu 18.12.2025 | https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o reme
31 «Ilonmyuenue u coOupanue Bo0poOa, bubmorexa LHOK
. 23.12.2025 | https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY
32 MonsipHblii 00bEM Ta30B. 3aKOH bubnnorexa [JOK
ABoraapo 25.12.2025 | https://m.edsoo.ru/ff0d542e
Brrunciaenus 00b€Ma, KOJIMYeCcTBa
33 BEII[ECTBA ra3a Mo €ro U3BECTHOMY bubmorexa HOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIleCTBA WIH 00BEMY
Brruncnenust 00€MOB ra3oB 1Mo
34 YpaBHEHHUIO PEAKIINHN Ha OCHOBE bubnmorexa [IOK
N . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHHH ra30B
35 DOu3nvecKrue U XUMUYECKHE bubmuorexa [JOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHui. [loHsarue 00 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacTBopuTers.
37 Hacsiiienabie 1 HEHACHIIICHHBIC bubmuoreka [JOK
pacTtBOpbl. MaccoBas J10J1s BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTnueckas paborta Ne 5 mo Teme
38 «IIpuroroBnenue pacTBOpPOB ¢ bubnunoreka [JOK
onpeae€HHON MacCOBOM AoJiei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEUIECTBA»
39 KonTponpHas padota Ne2 o teme bubnuoreka [IOK

«Kucnopoa. Bogopoa. Boga»

https://m.edsoo.ru/ff0d6342
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Oxcunpl: cocTaB, KilaccupuKaIms,

bubmuoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosydyenune u XMMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U bubmorexa LHOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHoBaH#usI: COCTaB, K1accu(UKaIms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne n XUMUYECKHE CBONCTBA bubnuorexa [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHne u XUMHUYECKUE CBOKCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIATypa,
46 CHOCOéBII) TOJT )CHI/IH XI/IMI/I‘IZ(I:KI/IG Bubmmorexa [JOK
N v ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padota Ne 6. Permenue
SKCIEPUMEHTAIBHBIX 33]a4 10 TEME bubnuoreka [JOK
47
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI
I'enetnueckas CBsI3b MEKIY
48 KJIacCCaMH HEOPraHUYECKUX Bu6mmorexa LIOK
N p https://m.edsoo.ru/00ad9a50
COEIMHEHUIT
49 O06001eHne u cucTeMaTu3anus bubnnoreka [JOK
3HAaHUU https://m.edsoo.ru/00ad9ch2
KonTponpHas padota Ne3 o teme
| bu6mmoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbIe MOTBITKY KIIACCHU(PUKAITUU

ol XUMHUYECKHX d71eMeHTOB. [ToHsITHE O bubmmorexa [JOK
’ https://m.edsoo.ru/00ad9ffa
rpynnax CXOJHBIX JIEMEHTOB
[Tepuonueckuii 3aKOH U
52 [lepuoauueckas cucrema bubnuorexa [JOK
XUMHUYECKnX deMeHToB J1. 1. https://m.edsoo.ru/00ada52¢
Meneneera
53 [lepuoapl, TPYIIIBL, TOATPYIIIIEI bubmorera [JOK
PHOZEL TPYHIEL HOATPYT https://m.edso0.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHne MeKTPOHHBIX 000JI09eK
. bubmuorexa [JOK
55 aTOMOB 25ieMeHTOoB [lepnonnyeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B bubmuorexa [JOK
[Tepuonnueckoii cucreme 1. W. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl pa3BUTHUS HAYKU U MPAKTUKH. 1. bubnuoreka [JOK
N. MenpaeneeB — y4€HbIi, Me1aror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBurblii ypok. O00011I€HIE U
P P N bubnuoreka [JOK
58 cUcTeMaTu3alus 3HaHui /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
KonTtponsHas pabota Ne4 mo teme
59 «Ctpoenue aroma. XUMHUYECKas bubnuoreka [IOK

cBsi3b» / Beepoccuiickas
poBepoyYHas pabora

https://m.edsoo.ru/00adb486
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60 DIEeKTPOOTPULIATEILHOCTH ATOMOB 1 bubnmoreka [JOK
XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
61 Hoast xiurecias cpssb 1 https://m.edsocI)_.[ ru/00adac34
62 KoBanenTnas nossipHas XuMu4eckas 1 bubnuorexa [JOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBaneHntHas HenomsipHast 1 bubnuorexa [JOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
64 Crenes okucIeHIA L https:// m.edSO(])_.[ ru/00adae28
65 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC 1 bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuorexa [JOK
66 OKHCIIUTENTN U BOCCTAHOBUTEIH 1 httos://m.e dsogru 100adb076
Peseprubrit ypok. O6001eHNE 1
67 CHCTEMAaTH3alMsI 3HaHUH 10 TeMe 1 bubmuorexa [JOK
«Ctpoenue aToma. XUMHUYECKast https://m.edsoo.ru/00ad9ch2
CBSI3b»
68 PeseprubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnnorexa [JOK
XHUMHYECKUX 3eMeHTOoB []. 1. 01.09.2025 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa [TOK

. 03.09.2025 | https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOPraHMYECKHUX BEIECTB 08.09.2025 | https://m.edsoo.ru/00adb7e2

4 Bunnl xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEIIETOK 10.09.2025 | https://m.edsoo.ru/00adbac6
KontponsHas padota Nel o teme
«[loBTOpEeHue u yrioyonenue

5 . 1 1
3HAaHUH OCHOBHBIX Pa3/iesioB Kypca 15.09.2025
8 kmaccay»

Knaccudukanus XuMu4eckux

6 €aKIIMK 10 pa3InYHbIM 1 bubmorexa HOK
peardt P 17.09.2025 | https://m.edsoo.ru/00adbch0
MpU3HAKaM
[ToHsATHE O CKOPOCTH XUMUYECKOMN

7 eakiuu. [IoHsITHE O TOMOTEHHBIX 1 bubmorexa HOK
PEAKIL. 22.09.2025 | https://m.edsoo.ru/00adbe9a

U ICTCPOTCHHBIX PCAKIIUAX



https://m.edsoo.ru/00adb59e
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TloHAaTHE O XUMHUYECKOM
paBHOBecHU. DAKTOPBI, BIUSIOLINE

8 Ha CKOPOCTH XUMHUYECKOU pPEAKIINU bubnmorexa LHOK
p peaKt 24.09.2025 | https://m.edsoo.ru/00adc28c
U IIOJIOKEHHUE XUMHAYECKOTO
paBHOBECHS
9 OKucIuTeIbHO- bu6mmoreka [{OK
BOCCTAHOBHTEJBHBIC PEAKIIHU 29.09.2025 | https://m.edsoo.ru/00adcade
Teopust SIEKTPONTUTHYECKON
10 ncconuanmy. CHIbHBIE U CIIa0bIE bubnmorexa LOK
s 1At 01.10.2025 | https://m.edsoo.ru/00adcd68
AIIEKTPOJTATHI
11 HMounrle ypaBHeHUS peakiui bubmorexa LOK
yp peaxit 06.10.2025 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTABICHUI bubnuoreka [IOK
00 3JIEKTPOJIUTUUECKOU 08.10.2025 | https://m.edsoo.ru/00add5d8
IUCCOLINALINHT
XUMHYeCKHEe CBOMCTBA COJIEH B
13 CBeTe IIpeACTaBIeHUI 00 bubnmorexa [IOK
pedl N 13.10.2025 | https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIHAIIIT
14 ITonsarue o ruaponse conen bubmnorexa [IOK
P 15.10.2025 | https://m.edsoo.ru/00add9d4
15 O06001eHne u cucTeMaTu3anus bubnnoreka [JOK
3HAHUNI 20.10.2025 | https://m.edsoo.ru/00addd12
[IpakTnueckas pabora Ne 1.
16 «Perrenne skcnepuMeHTAILHBIX Bubmiorexa OK
p 22.10.2025 | https://m.edsoo.ru/00addbfa
3a1a9»
17 KonTtponpHas padota Ne2 o teme bubnuorexa [IOK
«ONEeKTPOIUTUYECKAS 03.11.2025 | https://m.edsoo.ru/00addecO
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aucconuanya. XuMUyecKue
pEaKUUH B PaCTBOPAX»

OO01as XxapakTepucTUKa

bu6mmoreka [{OK

18 . X i
HAIOTEHOB. ATMITICCIHE CRoncTha 05.11.2025 | https://m.edsoo.ru/00addfe2
Ha TIpUMepe XJIopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
19 XUMHUYECKHE CBOMCTBA, MOJTyUYCHUE bubmmorera [JOK
’ v ’ 10.11.2025 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpaxTnueckas padota Ne 2 o Teme
20 «[TonyueHne CONSTHON KUCIOTHI bubmiorexa HOK
yi . N ’ 12.11.2025 | https://m.edsoo.ru/00ade348
W3y4YCHHE € CBOWCTBY
Berurcnenus o ypaBHEHUAM
21 XUMHYECKUX PEaKIMi, eCIIH OIUH bubmorera [IOK
PeAKHHH, g 17.11.2025 | https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE
99 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpymmsl 19.11.2025 | https://m.edsoo.ru/00ade64a
AmoTponHbie MOIU(BUKAITIT
23 cepnl. HaxoxaeHue cepol 1 e€ bubnunoreka [JOK
COCIMHCHUH B TIPUPOJIC. 24.11.2025 | https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPhI
CepoBoI0pO, CTPOCHHE,
24 Q)Hznqefmfei XHf/II/IquKI/Ie bubmorexa HOK
. 26.11.2025 | https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcuapl ceprl. CepHas KHCIIOTAa,
25 (I)I/I3I/IfI[eCKI/II; u XHl\queCKI/Ie Bubmmorexa LIOK
. 01.12.2025 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
26 XUMHUYECKUE PEAKIUH, JICIKAILNE B bu6mmoreka [JOK
OCHOBE MIPOMBIIIJICHHOTO criocoba 03.12.2025 | https://m.edsoo.ru/00adec8a
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MOJIYYECHHS] CEPHOM KUCIIOTBHI.
XHUMUYECKOE 3arpsAI3HEHUE
OKPYKaroLEn CpeJibl
COCIMHEHUSIMU CEPbI

Briuncienune MmaccoBor 10U

bubmmoreka [{OK

27
BBIXO0/Ia MTPOJIYKTA PEAKIIUU 08.12.2025 | https://m.edsoo.ru/00adec8a
OO6mrast xapakTepUCTUKA PJIEMEHTOB
VA-rpymnnsl. A30T,

28 acm po}:?r aHEHUE B IIPUPOIE bubnmorexa LOK
pactipoctp PHPOJE, 10.12.2025 | https://m.edsoo.ru/00adeea6
(du3HYeCcCKre U XUMUICCKHE
CBOMCTBaA
AmMuak, ero usnyeckue u

29 XAMHYECKHE CBOICTBA, [IOJIYYECHNE bubmorexa LOK

’ yi 15.12.2025 | https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTuueckast pabota Ne 3 o Teme
30 «[Tonyuenne aMMHuaKka, H3ydeHue bubmorexa [OK
yqv - H3YH 17.12.2025 | https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHas KucioTa, e€ pusndeckue bubnuoreka [JOK
U XUMHUYECKHE CBOUCTBA 22.12.2025 | https://m.edsoo.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPAIbHBIX

32 00peHnii. XuUMHUYECKOE bubmnorexa [IOK
YAOOP ’ . 24.12.2025 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIel cpebl
COEIUHEHUAMU a30Ta
®ochop. Oxeun bochopa (V) u

33 tdocdopHas kucnora, Gu3nIecKe bubnuoreka [JOK

1 XUMHWYCCKHEC CBOI\/’ICTBa,
IOJIYYCHHC

https://m.edsoo.ru/00adf68a
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Hcnons3oBanue pochaTo B
KauCCTBC MUHCPAJIbHBIX

bubmuoreka [JOK

34
ynoOpeHuii. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenpl hochaTamu
VYraepon, pacmpocTpaHeHHE B
35 npu Ic: ); E)I/ISI/III)IGCKII)/IG u Bubnuorexa LIOK
PHpOE, . https://m.edsoo.ru/00adfd9c
XHUMHUYECKHE CBOMCTBA
Oxkcunpl yriaeposa, ux pusnyeckue
M XUMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE ITPOOIIEMEBL bubmorexa HOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
bu6mmoreka [IOK
37 v ¢
FOJIBHAT KHCIOTA | €e €O https://m.edsoo0.ru/00ae006¢
[IpakTruueckast pabota Ne 4 o Teme
"IlostydeHue yriieKucioro rasa. bubnuoreka [JOK
38
KauecTBeHHas peaknusa Ha https://m.edsoo0.ru/00ae027e
KapOoHaT-uOH"
[TepBoHauanbHBIC MOHATHS 00
39 OpraHMYEeCKHMX BEILECTBAX KaK O bubmorera [JOK
p t https://m.edsoo.ru/00ae054e
COCJIMHEHUSX YIiIepoJia
40 KpemHuwuii u ero coenuHeHUs Bubmorexa OK
https://m.edso0.ru/00ae080a
[IpakTuueckas pabora Ne 5.
41 Pemenue skcriepuMeHTaIbHBIX bubnunoreka [JOK

3a11a4 110 TeMe «BakHuenmne
HEMETAIILI U UX COSAUHEHUS

https://m.edsoo.ru/00ae0bf2
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KonTtposneHas padota Ne3 mo teme

42 «BaxkHeinne HeMeTauIbl U UX bubmmorexa [JOK
https://m.edso0.ru/00ae0el8
COCTTUHCHUS
OO01as XxapakTepucTUKa
XUMHYECKHX AIICMEHTOB —

43 METaJIJI0B. MeTaliueckas CBsI3b U bu6mmoreka [{OK
MeTaJUIMYECKasi KpUCTAUIMIECKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOKMCTBa
METaJJIOB
XuMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUIN P bubamorera LOK

N https://m.edsoo.ru/00ae1156
HaIpsDKEHUN METaJlIOB
O61ue crnocoObl NOTy4YeHUS
meTaiaoB. CiutaBel. Berauciaenus
45 10 YpaBHEHUSIM XUMHYECKHUX Bubmmorexa [JOK
. https://m.edso0.ru/00ael1156
peaKuii, €CJIM OJIMH U3 PEareHTOB
COIEPKUT IPUMECH
46 [ToHsaTHE O KOPPO3UU METAJLIOB bubmmorexa [TOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

47 [enotnbie MeTALIL https://m.edsoo.ru/00ael4b2

48 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnnoreka [JOK
KaJust https://m.edsoo.ru/00ael4b2

49 IlenoyHO3EeMEIBbHBIE METAJIbI — bubmuoreka [JOK
KaJIbIIMA U Mardui https://m.edsoo.ru/00ael5e8

50 Baxxneiume coeqUHEHUS KaJIbIU bubmorexa [IOK

https://m.edsoo.ru/00ael5e8

51 O06o01IeHre 1 cucTeMaTHU3aIus

3HAHUHI
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JKEcTKOCTh BOIBI M CIIOCOOBI €8

bubmuoreka [JOK

52 YCTpaHEHHUs https://m.edso00.ru/00ae1886
[Ipaktuyeckas pabora Ne 6 mo reme
53 "YXEcTKoCTh BOJBI KU METOILI €€ bubnmorexa LOK
| https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
. bubnuorexa [JOK
>4 ATIOMHHH{ https://m.edsoo.ru/00aelc64
55 Am@oTepHbIe CBOWCTBA OKCUIA U bubnnorexa [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
%6 Keneso https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUIBI U COJIU bubmuorexa [JOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O60011eHre U cucTeMaTu3alus
3HaHUH
[TpakTrueckas padota Ne 7.
59 Pemenune skcnepuMeHTanbHbBIX bubnuoreka [IOK
3a7a4 1o temMe «Baxueiimue https://m.edso0.ru/00ae3de8
METaJIbl U UX COEUHEHUS
Boruncnenus no ypaBHEHUSIM
XUMHYECKUX PEaKLUi, eClid OJIUH
50 W3 PEareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMeCH. Beruucnenus https://m.edso0.ru/00ae1750
MacCOBOM JOJU BBIXOJ1a IPOAYKTA
peaxiuu
61 O06o001eHne u cucTeMaTu3amus

3HAHUH
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KonTtposneHas padota Ne4 mo teme

62 «Baxueime MeTauibl 1 UX 1
COCTMHECHUS
63 BemectBa u maTepuansl B 1 bubnuorexa [JOK
IMOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edso00.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKPYXKAIOILIEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponpe xumuu B pemieHnn 1 bubnuorexa [JOK
9KOJIOTMYECKUX MPoOIeM https://m.edso0.ru/00ae4270
PesepBHblit ypok. O6001IeHNE U bubnuoreka [JOK
66 . 1
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHUM https://m.edsoo.ru/00adh33c
68 PeseprubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
cUCcTeEMaTu3alys 3SHaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHON IPOI'PAMMBI 8 KJIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

IIo Teme: <<H€pBOHa‘~IaJII>HI>Ie XUMHNYCCKHUEC ITOHATUS)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XUMHYECKUH DJIEMEHT, IPOCTOE BELIECTBO, CIOKHOE
BELIECTBO, CMECh (OJHOPOAHAS W HEOJHOPOJIHAs), BaJIEHTHOCTD,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJsSIpHash Macca, KOJMYECTBO
BEIIECTBA, MOJIb, MOJISIpPHAsi Macca, MaccoBasl JI0JII XUMHYECKOTO
dJIEMEHTA B COSIMHEHUH, MOJIIPHBIN 00BEM, XUMHUYECKasT PEaKIus,
KIaccuukanus  peakiui: peakiud  COSAUHCHHS, PpPEeaKIuu
pa3loKeHus, peaKkIUH 3aMElIeHUs, peakuuu OOMEHa, 3K30- HU
SHIOTEPMHUYECKHE PEAKITUHU, TETUIOBOM A (HEKT peakiuu, pacTBop,

MaccoBasi J10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTpAIMsl) B pacTBOpe

1.2

HUITIOCTPHUPOBATE B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHH U

IIPUMCEHATH OTU IIOHATHUA IIPHU OITMCAHUHU BEIICCTB U UX npeBpameHHﬁ

1.3

UCIIOJIb30BAaTh XUMHUYECKYI0O CUMBOJIUKY UISI COCTaBIIEHUSI (OPMYI

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIUI

1.4

pacKpbeIiBaTb CMBICII 3aKOHOB COXpAaHCHHA MacCChl BCHICCTB,
IIOCTOSAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YUYCHHA, 3aKOHa

ABoraapo

1.5

OonpeacsiTb BaJICHTHOCTbL aTOMOB  3JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

1.6

KJ'IaCCI/I(i)I/ILII/IpOBaTL XUMHUYCCKUC pPCaKIUU (HO YuCily U COCTaBYy

Y4YaCTBYIOIIMX B peaKIH BELIECTB, 110 TEII0BOMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYJSAPHYIO W MOJIAPHYIO MACChI

BCIICCTB

1.8

BBIUUCIIATE MAaCCOBYHO JOJIFO XUMHYCECKOI'O 3JICMCHTA I10 (I)opMyne

COCIMHEHMUS,

1.9

BBIUUCIIATH MAaCCOBYIO 1OJIFO BCIIECCTBA B PACTBOPC




1.10

NPUMEHSTh €CTECTBEHHOHAYYHBIE METO/IbI TO3HAHUS — HAOIIOICHHE,
U3MEpPEHUE, MOJEIMPOBAHUE, OSKCIEPUMEHT  (pealbHBIi U

MBICJICHHBIN )

ITo Teme: «BaxHeiume npeacTaBUTENN HEOPrAaHUUYECKHUX BEILIECTB)

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX TOHSITHUH: OKCHun,

KncCJj10Ta, OCHOBaHHUEC, COJIb

2.2

OTPENEINIATh MPUHAAICKHOCTh BEIIECTB K OMNPENEIIEHHOMY KJaccy

coenuHeHul no popMynam

2.3

KJIacCU(DUITMPOBATH HEOPTAHUUECKHE BEIIECTBA
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XapaKTepu30BaTh (ONMHMCHIBATH) OOIIHE XWMHUYECKHE CBOWCTBA
BEULIECTB Pa3IMYHbIX KJIACCOB, MMOATBEPK/1asi OMHCAaHUE PUMEpaMu
MOJIEKYJISIPHBIX ~ YpPaBHEHHUH  COOTBETCTBYIOIIMX  XHMHUYECKUX

peakuuii

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBHCUMOCTH OT HX
Kau€CTBCHHOT'O COCTaBa, BO3MOXHOCTU MPOTCKAHUA XUMHYCCKUX

npeBpameHI/H‘/i B pa3JIMYHBIX YCIIOBUAX

2.6

ClIeZIOBaTh TpaBWJAM TIOJh30BAHUS XUMHUYECKOW TMOCYAOH U
1ab0paTOPHBIM 00OPYZOBAaHUEM, a TAKXKE MpPaBWIaM OOpaIEeHUs C
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIMSMH IO BBITIOJTHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TI0 TIOJYYECHHUIO ¥ COOMPAHHIO
ra3000pa3HbIX BEHIECTB (BOJIOPOJAa U KUCIOPOJIA), TPUTOTOBICHUIO
pacTBOpPOB C OMpPEACIEHHOW MAacCOBOM JoJiell pacTBOPEHHOTO
BEIIECTBA, TUIAHKPOBATh U MPOBOJIUTh XMMHUYECKHE IKCIIEPUMEHTHI
10 pACIO3HABaHWIO PACTBOPOB IIEIOYEH W KHCIOT C IOMOIIBIO

UHAMKATOPOB (JaKkMyc, ¢heHondTarenH, METUIOPAHK U IpyTue)

2.7

IMPOBOANUTH paC‘IéTH 10 YpaBHCHUIO XUMHWYECKOH pe€akKuuun

Ilo Teme: «llepmoamueckuii 3axkoH W llepuoandyeckast cucrema
xuMuueckux snemeHtoB [[. M. MenaeneeBa. CTpoeHue aToMmoB.

Xummnueckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIC peakuum»

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX TTOHSITHM: AApO aTroMa,
3J'IeKTp0HHLII71 clion aToMa, aTOMHasd Op6I/ITaJ'IB, paaunyc aroma,
XUMHUYCCKas CBA3b, IMOJIPHAA W HCIIOJISIpHAsA KOBAJICHTHAsA CBA3b,
QJICKTPOOTPULIATCIIBHOCTb, HWOHHAA CBA3b, HWOH, KATHOH, AHUOH,

CTCIICHb OKHUCJICHUA




3.2

KHaCCI/I(i)I/ILII/IpOBaTB XUMHNYCCKHUE 3JICMCHTBI

3.3

OTIMCBIBATh U XapaKTepHu30BaTh TabamuHyto ¢popmy [lepuoanyeckoit
CUCTEMBl XMMMUECKHUX 3JIEMEHTOB: Da3jinyaTh MOHATUS «IJIaBHAas
noarpynna (Arpymnmna)» u «nobounas noarpynna (brpymma)y,

«MaJIple» U «OOJIBIIHE) Nepruoabl

3.4

packpsiBaTh cMmbici Ilepuogmueckoro 3akona .M. Menneneena:
ACMOHCTPUPOBATH IIOHUMAaHUue HCpPIOIIPI'—ICCKOfI 3aBUCHUMOCTH
CBOMCTB XUMHUYECCKUX 3JIECMECHTOB oT nux TIOJIOXKCHUA B

[Iepnognueckoit cucreme

3.5

COOTHOCUTh OOO3HAY€HHs, KOTOpble HUMEIOTCS B  TabIuIe
«Ilepnognyeckass  cucremMa  XUMHYeckux  anemeHtoB  JI.M.
MenzeneeBay ¢ YMCIOBBIMU XapaKTEPUCTHKAMU CTPOEHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTAaB W 3apsn sjapa, oOliee dYucio

AJIEKTPOHOB U pacnpeeNieHUe X MO AIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATh CTCIICHDb OKHCJIICHHA  JJICMCHTOB B 6I/IHapHBIX

COEIUHEHUIX

3.7

OTIPENeNATh BHUJI XUMHYECKOW CBsI3U (KOBaJeHTHas M HOHHAs) B

HEOPraHN4YCCKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble MpeMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

1

ITo Teme: «BGH_ICCTBO U XUMHNYCCKas pCaKI NI

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX IOHSITHUNA: PacTBOD,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, dIEKTPOIUTHUECKAs TUCCOLMALINS,
peaKkIuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE,
obpaTtumble u HEOOpaTUMBbIe peaxiuu,
OKHUCJIMTEITbHOBOCCTAHOBUTEIbHBIE peaxuu, OKHUCIIHTEIb,
BOCCTAHOBUTEIb, OKHCJIEHUE W BOCCTAHOBJIEHHE, aJUIOTPOIIHS,
aM(pOTepHOCTh, XHMHYECKas CBs3b (KOBaJIGHTHas, HOHHa,
MeTaJUIMuecKasi), KpUCTAJUIMYECKash pelIETKa, CIUIaBbl, CKOPOCTH

XUMHYECKOMN peaknuu

1.2

HUITIOCTPHUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHHN U

IMPUMCHATH OTU NNOHATUA IPU OIIMCAHUH BEIICCTB U UX HpeBpaH_[CHI/Iﬁ




1.3

COCTaBJISATh YPAaBHEHUSI IEKTPOJIUTUUYECKON NUCCOIMALUUA KUCIIOT,
LICJIOYEH U COJIEH, IIOJIHBIE U COKPAIEHHBIC YPAaBHEHUS PEaKLUU

WOHHOI'O OOMeEHa

1.4

PACKpPBIBATH CYHIHOCTb OKHUCJIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuMﬁ

MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca ITUX pPeaKLUi

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMHUYECKOU PEAKLIUH

Ilo temam: «Hemeraruibl U1 uUX coeauHeHUs» U «MeTalibl U UX

COEIUHEHUSY

2.1

XapakTepu3oBaThb  (OmMChIBaTh) oOmMe W crneuudduyeckue
XMMHYECKHE CBOMCTBA MPOCTBIX U CIOXKHBIX BEIIECTB, MOATBEPIK1ast
ONMCAaHWE TpPUMEpPaMH MOJIEKYJIPHBIX W HWOHHBIX ypaBHEHHI

COOTBETCTBYIOIINX XUMHWYCCKUX peaKHI/Iﬁ

2.2

COCTaBJISITh YPABHEHUS PEAKIUI, TOATBEPKAAIOIINUX CYILIECTBOBAHUE

T€HETHYCCKOH CBS3H MCXKAY BEIICCTBAMU PA3JIMIYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOIiCTBa BC€IICCTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOXXHOCTH ITPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B pas3JIMYHbIX

YCIOBUAX

2.4

ClIeZIoBaTh TMpaBWJIAM TIOJb30BAHUS XUMHUYECKOW TMOCYAOH U
1abopaTOPHBIM 00OPYZIOBAaHUEM, a TAKXKE MpPaBWIAM OOpaIEeHUs C
BEIIECTBAMU B COOTBETCTBHHM C HHCTPYKIMSIMH IO BBITIOJHEHHUIO
71a00pATOPHBIX XUMUYECKUX OIBITOB 10 TOJYYECHUIO ¥ COOMPAHHIO

ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO ra3a)

2.5

MPOBOJMTh PEAKIUH, IOATBEPKIAIONINE KAaYeCTBCHHBIH COCTaB
pPa3IUYHBIX BEHISCTB: pACIO3HABaTh ONBITHBIM IYyTEM XJIOPHI-,
Opomuza, wuoaua, kapOoHar, dQocdar, cuaMKar, cyiabdart,
THJIPOKCUIMOHBI, KATHOHBI aMMOHWSI, HOHBI M3YYEHHBIX METaJIIOB,

IMPUCYTCTBYIOIIHEC B BOAHBIX pACTBOPAX HCOPIraHNMYCCKUX BCUICCTB

ITo Teme: «Xumus u OKpYyXKaromasa cpeaa»

3.1

pPacCKpbIBaTb CMBICII OCHOBHBIX XHUMHUUYCCKUX MMOHATHUH: HI[K

BCIICCTBA; KOPPO3Us METAIJIOB

3.2

INPUMCHATH OCHOBHBLIC OIICpalUU MBICTIUTEIILHON JESITEIbHOCTH —
aHaJIM3 W CHHTC3, CPABHCHHC, 0606H_ICHI/IC, CHUCTEMATHU3alMIo,
BBIABJICHUC TIPUYUHHO-CIICACTBCHHBIX CBsA3Ell — i HU3YUYCHUA

CBOMCTB BEIIECTB U XMMHYSCKUX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC




METOJIbI TO3HAHUS — HAONIOJIEHWE, M3MEPEHHE, MOJICIUPOBAHUE,

HKCIIEPUMEHT (peasIbHbI U MBICIICHHBIN)




INPOBEPAEMBIE JIEMEHTBI COAEP KAHUA 8 KJIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

HepBOHa‘-IaHBHBIe XUMHNUYCCKHUEC ITOHATHUA

1.1

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

BCIICCTB

1.2

IlonstHEe O METOJaX ITO3HAHHUA B XUMHH. Yucteie B€HIICCTBA 1 CMECH. Cnoco0sb1

pa3aeieHus: cMecen

1.3

ATOMBI H MOJICKYJIBI. Xumuyeckrne djaeMeHTbl. CHMBOJIBI XUMHYECKHX

a51eMeHTOB. [IpocTeie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE y4EHUE

1.4

Xumunueckas popMyia. BaneHTHOCTh aTOMOB XUMHUYECKUX IEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemiecTB. (OTHOCHTENbHAas  aTOMHas — Macca.
OtHocuTenbHas MOJIEKyJIsIpHass Macca. MaccoBag OIS XHMHYECKOTO

9JICMCHTA B COCAMHCHUU

1.5

KomnnuectBo BemiectBa. Mousib. MonsipHas macca. B3auMOoCBsI3b KOJTMYECTBA,
Macchl U 4YMcia CTPYKTYPHBIX €IMHHUIl BeulecTBa. Pacuérel mo Qopmynam

XUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKHUE SBJICHUS. XUMHUECKas peakius 1 e€ MpU3HaKu.
3aKOH  COXpaHEHUs  MacChl  BEMIECTB.  XHWMHUYECKHE  YpPaBHEHUA.
Knaccudpukanuss  xuMuueckux  peakuuil  (CO€AMHEHHUS,  Pa3JIOKEHHUS,

3aMeIieHus, 0OMeHa)

1.7

XUMUYECKUN OKCHEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TMOCYAOM, C
npaBUIaMy paboThI B TAOOpAaTOPUH U MpruéMaMu oOpalieHus ¢ 1abopaTOpHBIM
000pyI0OBaHHEM, H3YYCHHE U OIHCaHHE (U3HYECKHMX CBOWCTB 0O0OpasloB
HEOPraHWYECKUX BEIICCTB, HaONoJcHHEe (U3MYeCKuX (TUIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHHE caxapa B CTYIKe, KUIICHHE U KOHJCHCAILIUS BOJIbI) U
XUMUYECKUX (TOPEHHE CBEYM, NPOKAIMBAaHHUE MEIHOW  IPOBOJIOKH,
B3aUMOJICCTBHE MeJla C KHUCJIOTOW) SIBJICHHM, HAOIIOJCHUE W OIHMCAHUE
NPU3HAKOB TMPOTEKAHUS XUMUYECKHUX peakuuil (paslokeHue caxapa,
B3aMMOJICHICTBHE CEPHON KHUCIOTHI C XJIOpUAOM Oapusi, paszloKEeHUE
ruapokcuaa Meau(ll) nmpu HarpeBaHuM, B3aMMOICHCTBHIE XKeJie3a C pacTBOPOM
conu meau(ll), nuzydenne cmoco6oB pazaeneHus cMeceil (C TOMOIIbIO MarHUTA,
(¢bunbTpOBaHUE, BBIMMAPUBAHUE, AUCTUILIALUSA, XpoMaTorpadus), mpoBeneHue

OYUCTKH HOBapeHHOﬁ COJINn, Ha6J'IIOI[eHI/IC U OIIMCAHUC PE3YJIbTATOB




IIPOBEACHUS OIbITA, MIUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl, CO31aHUE

MoJeel MOJIEKYJ (1L1apOCTEPKHEBBIX)

Baxueline npeacTaBUTeNId HEOPraHUUECKUX BEILIECTB

2.1

Bo3ayx — cmech raso. CoctaB Bo3amyxa. Kucinopox — asmemeHT u mpoctoe
BemecTBO. HaxoxxeHne Kuciopoaa B mpupoje, Gu3nyeckne U XUMHUYECKHE
cBoiicTBa (peakuuu ropenust). Oxkcujpl. Ilpumenenue kucinopoaa. CrnocoObl
HOJyYeHUsI KHUCIOpOAa B JIAOOPAaTOpUH M HPOMBIINUICHHOCTH. KpyroBopoT

KHcopoa B npupoae. O30H — alyioTponHast MoAU(UKALIMS KUCIOpoaa

2.2

TernoBoil 3¢ (deKkT XUMHUEeCKOM peaklIMH, TEPMOXUMHYECKUE YpPaBHEHMS,
9K30- U DHJOTEpMUYECKHE peakluu. TOMIMBO: yroib U METaH. 3arps3HeHne

BO3/IyXa, YCWJICHHE MapHUKOBOTO 3 (dekTa, pa3pylieHue 030HOBOTO CJIOS

2.3

Bonopon — anemeHT u npocroe Bemectso. HaxoxaeHue Bogopoia B PUPOJE,
¢u3nueckre U XUMHYECKHE CBOMCTBA, TNPUMEHEHHE, CIIOCOObI MOTYyYeHHS.

Kucnorte! u conu
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MouisipHblii 00BEM ra3oB. Pacuérsl 10 XUMHUYECKUM YPaBHEHUSIM

2.5

duznyeckue CcBoilcTBa BoAbl. Boma kak pactBoputens. PacTBOpHI.
HaceiieHHbie 1 HEHACHIIIEHHbIE paCTBOPBI. PaCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasg 11071 BEIIECTBA B pPAacTBOpPE. XHWMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Pons pacTBOpoB B MpUPOJEC U B JKU3HU 4esoBeka. KpyroBopot
BOJBl B MpHpoJe. 3arps3HEHUE MNpUpPOAHBIX BoA. OxXxpaHa U OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus neopranmueckux coenuHenunit. Oxcuawl. Knaccudukarms
OKCHJIOB: COJIeOOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(OTEepHbIE) U
HecosieoOpazyromue. Homenkinarypa okcuaoB. DU3MYECKHE U XUMHYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcHoBanus. Krnaccudukanust ocHOBaHMM: MIENOYM UM HEPACTBOPHUMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. @uznyeckue U XMMUYECKUE CBOMCTBA

ocHoBaHui. [loyuenne ocHoBaHuUi

2.8

Kucnotsl. Knaccudpukanus kucnot. Homenkmnarypa kucnoT. @usndeckue u
XUMHYECKHEe cBoMcTBa KuUCIOT. Psan aktuBHocTh MetaioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknarypa cosneil. @U3nyeckue U XMMUYECKHUE CBOMCTBA COJICH.

ITony4yenue couen

2.10

I'eneTnueckas CBS3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCIUHEHUI




2.11

XUMUYECKUN IKCIIEPUMEHT: KAayeCTBEHHOE OIPEIEICHUE COJEpKaHus
KHCJIOpOJa B BO3/yXe, MOJIydeHHEe, cOOMpaHne, paclio3HaBaHUE U H3ydeHHE
CBOMCTB KUCIIOPO/1a, HAOIIOJCHUE B3aUMOJICHCTBUS BEIIECTB C KMUCIOPOJOM H
yCIIOBUSI BOSHUKHOBEHUS U MPEKPaIlleHUs TOpeHus (I10Kapa), 03HaKOMIIEHUE C
o0Opa3laMu OKCHAOB M ONHCAaHHE HUX CBOWCTB, NOJy4eHHE, coOMpaHue,
pacrno3HaBaHUE U HU3Y4YE€HHE CBOMCTB BOJOpPOAA (FOpEHUE), B3AUMOJAEHUCTBUE
BOJOpOJa C OKCHJIOM meau(ll) (BO3MOXHO UCIIOJIb30BaHUE
BHJIEOMAaTEpPHUAJIOB), HaOJ0IeHHEe O0pa3I0B BEIIECTB KOJIUYECTBOM | MOJb,
HCCIIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHHS BELIECTB C  Pa3JIMYHOU
pacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOM
JIOJIE PacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBHE BOJBI C MeETaulaMu
(matpuieM W KanbliieM) (BO3MOXKHO MCIOJb30BaHUE BHIEOMATEPUATIOB),
OTIpeJIeNIeHuEe PAacTBOPOB KHUCJIOT M IIEN0Yed ¢ TOMOINbI0 HHIUKATOPOB,
uccienoBaHue o0pa3loB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB,
HaOO/IeHNe W3MEHEHHS OKpacKM HHAMKATOpPOB B pacTBOpax KHCIOT U
uiesioye, nzydenue B3aumojeiicteus okcuna meau(ll) ¢ pactsopom cepHoi
KHCIIOTBI, KHCJIOT C MeTa/llaMH, peakuuid HeWTpanuzaluy, MoJydyeHUe
HEpPACTBOPUMBIX OCHOBAHMU, BBITECHEHHE OJHOTO MeETaula ApPYyruM U3
pacTBopa COJIH, pelleHne SKCIIEPUMEHTANIBHBIX 3a7a4d 1o TeMe «Baxueiimue

KJIaCChl HCOPraHUYCCKUX COCI[PIHCHHfI»

[Tepuoanueckuii 3akoH u [lepuoanyeckasi cucTreMa XUMHUYECKUX AJIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINHN

3.1

[lepBple MOMBITKM KIACCHU(PHUKAUU XUMHUYECKUX 3ieMeHTOB. [lonstue o
IPYIIax CXOJHBIX 3JIEMEHTOB (LIEJIOYHbIE U IIEIOYHO3EMENbHbIE METaJLIbI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yroT am¢oTepHbIC

OKCHUABbI U TUAPOKCHUIBI

3.2

[Tepuonuueckuii 3akoH. llepuoanyeckas cucremMa XUMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa. KopoTrkomepuomHas W IMHHOTIEpHOIHAS  (POPMBI
[Iepuonnueckort cucremsl xumudeckux oanemeHroB .M. Menneneesa.
[Iepuonsr u rpynmnsl. PU3UYECKUN CMBICH MOPAIKOBOTO HOMEpPA, HOMEPOB

Iepruoaa U IrpyIiibl 3JICMCHTA

3.3

CTpOCHI/Ie atroMoB. CocTaB aTOMHBIX AACP. H3oTOomEL. 3J'ICKTpOHBI. CTpOGHI/Ie

OJICKTPOHHBIX 000JI0YEeK aTOMOB MEPBLIX 20 XUMHYECKUX DJIEMEHTOB




ITepnoguueckoii cucremsl .M. MenzaeneeBa. XapakTepuCTHKa XUMUYECKOTO

3JIEMEHTA MO €ro nojoxeHuro B [lepuoanyeckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HW3MEHEHUsl pajuyca aTOMOB XHMMMUYECKHUX JIIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO IpynIaM U IIEpUOAAM.
3nauenue Ilepuoanueckoro 3akoHa u [lepuoauueckoi CUCTEMbI XMMHUECKUX
3JIEMEHTOB JUISl Pa3BUTHUS HAayku W npaktuku. .M. MenneneeB — yuyéHblid u

Ipak1aHUH

3.5

Xumnueckasi cBa3b. KoBaneHTHast (MOJsipHAs W HEMOJspPHasi) CBSA3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHAas CBI3b

3.6

Crenenb oxuciaeHus. OKMCIUTEIEHOBOCCTAHOBUTEIBHBIC peaKkuu. Hpoueccm

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH 3KCIIEPUMEHT: H3yuyeHHEe OO0pa3loB BEHIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCHJA LUHKA C PACTBOPAMM KHCIOT U
LIeJI04Yel, TPOBEACHHE OIBITOB, WILTIOCTPUPYIOIINX TPUMEPBI OKUCIUTEIBHO -

BOCCTAaHOBUTEJBHBIX peakiuil (ropeHne, peakliuy pa3ioKeHHsl, COeTMHEHU ST)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3axoH. Ilepromnueckas cucremMa XUMHUYECKUX AJIEMEHTOB
H.N. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPHOJIOB, KalMs, KaJIbLUi U HUX
COEIMHEHUIN B COOTBETCTBUU C TOJIOKEHUEM 3JieMeHTOB B Ilepuoamueckoit

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBs3U. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHUCUMOCTh CBOMCTB BCIICCTBA OT THIIA KpPICT&JIJIH‘ICCKOﬁ
pCH_IéTKI/I U BHUI4 XUMHWYECKOH CBS3H. KHaCCI/I(bI/IKaI_II/IH U HOMCHKJIATYypa
HCOPraHMYCCKUX BCIICCTB (MG)K,I[YHapOI[HaSI n TpI/IBI/IaJ'ILHaSI). XHUMHYECKHE
CBOMCTBaA BCIICCTB, OTHOCAIOMUXCA K PA3JIMYHBIM KJIaCCaM HCOPIraHUYCCKUX

COG,Z[I/IHCHI/II\;I, IFCHCTUYCCKAasA CBA3b HCOPTAHUYICCKNUX BCIICCTB

1.3

Knaccn(bnxaunﬂ XUMHWYCCKUX peaKI_II/Iﬁ IO pa3JINYHBIM IIPpU3HAKAM (HO qucity
U COCTAaBy YYACTBYIOIIHUX B PCAKIMUU BCIICCTB, IO TCIIJIOBOMY B(I)(beKTy, Io
W3MEHEHMIO CTEIECHEH OKUCIIEHUS XUMHUUYECKUX OJICMCHTOB, I1O O6paTI/IMOCTI/I,
o  y4acCTUIO KaTaJm3aT0pa). DOK30- U SHAOTCPMHUYCCKUC pPCAKIUU,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYECKOMN pCaKkuuun




1.4

[onsitne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTue o
TOMOTE€HHBIX M TETepOreHHbIX peakuusax. lloHatue o0 XUMHUYECKOM
paBHOBecUH. PaAKTOPBI, BIMAIOIIME HAa CKOPOCTh XMMHUYECKOM pEaKkUUu U

IMOJIOKCHHUEC XUMHUYCCKOI'0 PaBHOBCCHUA

1.5

OKHCIIUTENTbHO-BOCCTAHOBUTENIBHBIC  PEAKIMU,  AJIEKTPOHHBIA  OanaHc
OKUCITUTEIHHO-BOCCTAHOBUTENBbHON  peakiuu. CocTaBieHUE ypaBHEHUM
OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIUi C HCIOJIb30BAHUEM METOJa

AJIEKTPOHHOTO OajiaHca

1.6

Teopus 21eKTPONUTUYECKON AUCCOIMAIMU. DIEKTPOJIUTHI U HEAIEKTPOIIUTHL.
Karnonsl, aHnonsl. MexaHu3M MCCOLMALIMY BEIIECTB € pa3InYHBIMU BUAAMHU
xuMHueckon cBs3u. Crenens quccounanuu. CuibHbIE U ca0ble AIEKTPOJIUTHL.
Peaxiiun nmonHoro o6meHa. YcCoBUs MPOTEKAHUS PEAKIIMid HOHHOTO OOMEHa,
IIOJIHBIE M COKpAlIEHHBIE MOHHBIE ypaBHEHHUs peakiui. CBOWCTBA KHCIIOT,
OCHOBaHWUW M COJiel B CBeTE TMPEACTABICHUM 00 DIEKTPOIMTHIECCKOU

nucconuranuu. KauecTBeHHbIe peakiiuy Ha HOHbL. [loHaTHE 0 ruapon3e coneit

1.7

XUMHYeCKU OKCIICPUMECHT. O3HAKOMJICHUC C MOJCIIIMU KPUCTATIMYCCKUX
PEImETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB W HEMETalioB (Tpadura u
ajMasa), CJIOXKHBIX BEIISCTB (XJIOpUJIa HATPHSs); UCCIICIOBAHNE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOH pEaKIMH OT BO3ACUCTBHUS PA3JIMYHBIX (DaKTOPOB;
WCCIIE/IOBAaHUE  AJIEKTPOIIPOBOJHOCTH  pPAacCTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMAIIMY  KHCJIOT, WIeJoYe W colieli (BO3MOXHO HCIIOJIb30BAaHHE
BUJICOMATEPHAJIOB); TPOBEJICHHE OMBITOB, HIUTIOCTPUPYIONINX TMPU3HAKU
NPOTEKaHMS PEaKIMii HOHHOTO OOMeHa (00pa3oBaHME 0CaJIKa, BBIJICIICHUE ra3a,
o0pa3oBaHue BOJbI); ONBITOB, WLTIOCTPUPYIOIIUX MPHUMEPHI OKUCIUTEIHHO-
BOCCTAHOBHTEJIBHBIX PEaKIUi (TOpEHHE, PEaKIUU PA3IIOKEHUS, COCAMHCHUS);
pacrio3HaBaHHE HEOPTraHMYECKMX BEIIECTB C IIOMOIIBI KAueCTBEHHBIX

peaxunﬁ Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemerannel 1 ux coequHEeHUs

2.1

OOmrass xapakTepucTUka rajnoreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucienus. CrTpoeHue u (uU3HUECKHE CBOMCTBA
IIPOCTBIX BELIECTB — TaJIOT€HOB. XUMUUYECKUE CBOMCTBA Ha MPUMEPE XJI0pa
(B3auMoeiicTBHE ¢ MeTaulaMU, HeMEeTaJlJIaMH, IIeIo4amMu). XIOPOBOJOPO/I.
ConsiHasg KHMCIIOTa, XUMHUYECKHE CBOMCTBA, IOJYyYEHUE, TPUMEHEHHE.
JelictBue xJjiopa ¥ XJIOPOBOJOPOJA HAa OPraHu3M 4YesjoBeKa. Baxneunmue

XJIOPUABI U UX HAXOXKICHUC B IIPUPOJLC




2.2

OOmas xapaktepuctuka 31MeMeHTOB VIA-rpynnsl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTeNeHN okucaeHus. CTpoeHue u GU3nIecKue CBOMCTBa
MPOCTBIX BEIIECTB — KHUCIOpPOJAa M Cepbl. AJUIOTPONHBIE MOAM(UKAINU
KHUCIIOPOJia M cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE,
(1)H3quc1cne M XUMHYECKHE CBOMCTBA. OKCI/IILBI CCPblI KaK IMPCACTAaBHUTCIN
KHCJIOTHBIX OKCHIOB. CepHa;I KHCJI0Ta, (bHBI/II-IGCKI/IG 1 XUMHYECKHE CBOIMCTBA
(oOmme kKak mpeICcTaBUTEINS Kilacca KUCIOT U crierupuieckre). XuMHISCKUe
peaknuu, Jexalye B OCHOBE IMPOMBIIIJICHHOTO CIIOCO0a MOy4eHHs CePHOMN
KHCIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, KQYC€CTBCHHAsA PCAKIUA Ha
cynbdar-uoH. Haxoxenue cepbl 1 €€ COeAMHEHUHN B MPUPOJE. XUMUUECKOE
3arpsi3HEHUE OKPYXKAIOMEH Cpeibl COSTUHEHUAMU CEePhl (KUCIOTHBIE JOXKIH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHUS

2.3

OO6mas xapaxkTepucTuka 3jeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapakTepHble CTENEHU OKHUCIEHUSA. A30T, pAacIpOCTpaHEHHE B
npupojie, pu3nueckne 1 XuMuIeckue cBoiicTsa. KpyroBopot a3orta B mpupo/ie.
AmMuak, ero (u3MuecKkue W XUMHUYECKHE CBOWCTBA, TMOJY4YeHHE U
npumeHenure. Conu aMMOHMS, WX (PU3MYECKHE U XUMHUYECKHE CBOICTBa,
npuMmeHenue. KauecTBeHHas peakiiys Ha MOHbI aMMOHHUA. A30THasl KUCJIOTa, €€
nojydeHue, Gu3nIecKue 1 XMMUUECKHE CBOMCTBA (OOIIHe KaK MPeCTaBUTEs
Kjlacca KHCIOT u crnenuduyeckue). lVcmonap3oBaHue HUTPATOB U COJei
aMMOHHMSI B Ka4eCTBE MUHEPAJBHBIX yHOOpeHHi. XUMHUYECKOe 3arps3HeHue
OKpYKaIoIllel Cpelibl COSANHEHUSAMU a30Ta (KUCIOTHBIE J0XK/H, 3arps3HEHHE

BO3]1yXa, IOYBBI U BOJIOEMOB)

2.4

docdop, amorponHbie MoauduKanuu Gochopa, GUznIecKne 1 XUMUUECKUEC
ceorictBa. Oxkcua dochopa(V) u dochopnas kuciora, ¢uzuvecKkue u
XUMUYECKHE CBOWCTBA, mosydeHue. lcronb3oBaHue ¢ochaToB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

Oo6mas xapaktepuctuka sneMeHToB |VA-rpynmsl. OcoGEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIC CTENCHW OKHCICHHS. YTJIEPOJ, aUIOTPOITHbBIE
Moau(UKAIMK, PacHpOCTpaHEHUE B MpHUpoj]e, (HU3NUYECKHUE U XUMHUYECKHE
cBoiictBa. Ancop6mus. Kpyrosopot yraepona B npupoze. OKCHIBI yriiepo/a,
uX (U3MYECKHME M XUMHUYECKHE CBOWCTBA, JIEHCTBUE HA KUBBIE OPTaHU3MBI,
MOJIydYeHHE U TPUMEHEHHE. DKOJIOTUYECKHE MPOOIEMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa(lV); rumoresa ri1006ambHOTO TOTEIUICHUS KIMMATa; MapHUKOBBIMA
abdekr. YronpHas KucioTa U €€ CconM, WX (PU3MYEeCKHe U XUMHYECKHe

CBOﬁCTBa, MOJIY4YCHHUEC U NIPUMCHCHHC. KauecrBennas pCaKius Ha Kap6OHaT-




noHEL. Mcnonn3oBaHue Kap60HaTOB B 6BITy, MCIUIUHC, ITPOMBIIIJICHHOCTH U

CEJILCKOM XO03IMUCTBE

2.6

[lepBoHavanbHbIe TOHATHS 00 OPraHUYECKHX BEUIECTBAX KaK O COCAMHEHHSIX
yriepoja (MeTaH, 3TaH, JTWJIEH, ALETWIEH, 3TaHOJI, INIMIEPUH, YKCYCHas
kuciora). Ux cocraB u xumuueckoe crpoeHue. Ilonstue o Ouonornuecku
BaXXHBIX BEIECTBAX: XHUpax, OelKax, yrieBoJax — M UX POJM B JKU3HU
4yelloBeKa. MarepualbHOE €IUHCTBO OPraHMYEeCKUX U HEOPraHWYEeCKUX

COEIMHEHUH

2.7

Kpemuuii, ero ¢usmueckue u XUMUYECKHE CBOWMCTBA, IOJIyY€HUE U
npuMenenne. CoequHeHus KpeMHus B mpupoje. OOmue npeactaBieHus o0
okcuzae kpemHus(1V) u kpemaueBoi kucinote. CHIMKaThI, UX UCIIOJI30BAHUE
B ObITYy, MeAMIMHE, NPOMBILUIEHHOCTH. BakHeliue CTpOUTENbHBIE
Marepuaibl: KepaMuKa, CTEKJIO, IEMEHT, OeTOH, >kene300eToH. [IpoGmemsl
0€30MacHOTO HUCIOJB30BAaHUSI CTPOUTENBHBIX MaTepUalOB B IOBCEIHEBHOMN

KHU3HHU

2.8

XUMHUYECKUN IKCIEPUMEHT: U3YYCHHE 00pa3I0oB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISTHOM KUCJIOTHI; MPOBEICHUE KAUYECTBEHHBIX PEAKIIUN Ha XJTOPHU/I-
WOHBI W HaOJIOJIEHWE TPU3HAKOB WX TMPOTEKAHMS; OTBITHI, OTpaKarollue
(bu3UYecCKre U XUMUYECKUE CBOMCTBA TAIOTCHOB U KX COCTMHEHHH (BO3MOKHO
WCIIOJIb30BAaHUE BUICOMATEPUAJIOB); O3HAKOMJIEHHE C 0Opas3laMu XJIOPHUIOB
(rayoTeHnI0B); O3HAKOMJIGHHE C oOpas3liamMu cepbl U €€ COCTUHEHUSIMH
(BO3MOXHO HCIOJIb30BAaHUE BHJICOMATEPHANIOB); HAOIIOJCHUE IIpoIecca
00yrIMBaHMs caxapa MoJ ACHCTBHEM KOHIIGHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
W3YYCHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI, TPOBEICHHE
KaueCTBCHHOM peakuuu Ha Cyabdar-uoH U HaOMoIeHHe TpU3HaKa e&
MPOTEKAHUS;, 03HAKOMJICHUE ¢ PU3NYSCKUMH CBOMCTBaMHM a30Ta, (hochopa u ux
COCIMHEHUH (BO3MOXKHO HCIIOJIb30BAaHHWE BHJICOMATEPUAJIOB), OOpa3naMu
a30THBIX U (HOCHOPHBIX yAOOpeHUi; molydeHue, coOupanue, pacrno3HaBaHue
U M3y4eHHE CBOWCTB aMMHUaKa; MPOBEJCHNUE KAaUYECTBEHHBIX PEAKIMil Ha HMOH
amMmMoHHMsT W (ochaT-MOH © UIyUyEHUE TMPU3HAKOB HX MPOTEKAHMUS,
B3aMMO/ICHCTBIE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MEBIO (BO3MOXKHO
UCTIOJIb30BaHUE BHUAEOMATEPHUAIOB); W3YUE€HHUE MOJENeH KpPUCTAITUYECKHX
pemérok anMasza, rpadura, ¢QymiepeHa; O3HAKOMJIEHHE C MPOIECCOM
aacopOIy pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM M YCTPOMCTBOM
MPOTHBOTA3a; MOJy4YeHHUe, cCOOMpaHue, Paclo3HaBaHUE U WU3Yy4eHUE CBOICTB

YIJICKUCIOT0 rasa; HpPOBCACHUC KaUCCTBCHHBIX peaKuHﬁ Ha Kap6OHaT- n




CUJIMKAT-UOHbBI W H3YUYCHUC IMPH3HAKOB HX HNPOTCKAHUA, O3HAKOMIJICHHC C
HpOI[yKL[HCfI CHJIMKATHOM MPOMBIINIJICHHOCTH,; PCHICHHUEC SKCIICPUMCHTAJIbHBIX

3a71a4 110 TeMe «BakHenne HeMeTauIbl 1 UX COEIUHEHUS))

Mertannsl 1 ux COCINHCHUA

3.1

OO0mas xapakTepucTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux noisiokeHus B llepuogmyeckoil cucreMe xummyeckux snemeHToB [[.U.
MeneneeBa u ctpoeHus aToMoB. CTpoeHHE MeTaIIOB. MeTalinyecKkas CBsI3b
U MeTajyindyecKkas KpHCTaJUIM4YecKash peméTka. OJIEKTPOXUMHYECKUH psif

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XMMUYECKHUe cBOicTBa MeTauioB. OO1Ie crocoObl MOJTy4yeHus
MeTayuioB. [ToHsTHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CITOCOOBI 3alTUTHI UX OT
koppo3uu. CriiaBsl (CTalb, YyT'yH, JIOPATIOMUHHMN, OpOH3a) U UX IPUMEHEHUE

B OBITY U MPOMBIIIJIEHHOCTH

3.3

[I{enounsle MeTayibl: MosoxeHue B [leproguueckoil cucrteMe XHMHYECKUX
anemenToB /.M. MenneneeBa; CTpoeHHE UX aTOMOB; HAX0XKJACHUE B IPUPO/IE.
duznyeckue U XMMUYECKHUEe CBOMCTBA (Ha mpuMepe HaTpus U Kains). OKCHAbI
U THIPOKCHUIBI HATpus W Kanus. [IpuMeHEHME ILETOYHBIX METalIOB M UX

COeIUHEHNN

3.4

Illenoyno3eMenbHbIE METAJIBI MarHdi W KajJbLMA: TIOJOXEHHE B
[lepuomuueckoit cucreme xumuueckux siaemeHToB JI.W. Mennaeneena;
CTPOCHHE MX aTOMOB; HaxXxOXJeHUE B mpupoje. OU3ndeckue U XUMUUYECKUE
CBOWCTBA MarHusi W KaJbliusgd. BakHeWIne COoeauHEHUs KalbIUs (OKCHII,

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

3.5

AmoMuHM: 1oJ0keHrue B [lepronyeckoil cucTteMe XMMUYECKUX 3JIEMEHTOB
JI.. MeHnneneeBa; CTpOCHHE aToOMa; HaXxOXJICHHE B Ipupoje. Pusnveckue u
XUMHYECKHE CBOWCTBA amOMUHUA. AMQOTEepHBbIE CBOMCTBA OKCHAA U

THAPOKCHU A aTFOMHUHUS

3.6

Keneso: nonoxxenue B [leproaudeckoit cucreMe XuMuueckux 3iaemeHToB J[. 1.
MenpeneeBa; CTpOCHHE aroMma; HaxoXKJIeHHe B mpupoae. Dusznueckwe u
XMUMHYECKHe CBOMCTBA sxene3a. Oxkcuabl, ruapokcuanl u comu skenesa(ll) u

xene3za(lll), ux cocra, cBOMCTBA U MOJTydYeHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIIEHHUE ¢ 00pa3liaMy METaJJIOB U CIIJIaBOB,
X (pU3NYECKHMMH CBOWCTBAMHU; W3Y4EHHE PE3yIbTATOB KOPPO3UH METAIOB
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB), ocobeHHoCTeH

B3aUMOJICMCTBUS OKCHJA KalblHUsi H HaTpuda C BOJOM (BO3MO)KHO




WCIIOJIb30BAHUE BHUIEOMATEPUAIIOB); UCCIEAOBAHUE CBOMCTB JKECTKOM BO/IBI;
mpolecca TOpeHUsl XKeje3a B KHUCIOpojae (BO3MOXKHO MHCIIOJIb30BAHUE
BMJIEOMATEPUAJIOB); IIPU3HAKOB NPOTEKaHMs KAUECTBEHHBIX PEAKIUIl HA HOHBI
(Marausi, Kanuelus, amoMuHus, nuska, xenesa(ll) u xenesa(lll), memu(ll);
HAOJII0/IEHNE U OTIIMCAHKE ITPOLIECCOB OKPAIIMBAHUS [IJIaMEHU MOHAMHU HATpUs,
Kaauss M KaidblMs (BO3MOXKHO  HCHOJb30BaHUE  BUAECOMATEPUAIIOB);
uccienoBaHne aM(pOTEpHBIX CBOWCTB TMAPOKCHIA ATIOMHHUSA U THAPOKCHIA
LIMHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaKHeHIne MeTalIbl

1 UX COCIUHCHU )

XHUMHS ¥ OKpYKarolias cpena

4.1

HoBsie maTepuansl 1 TEXHOJIOTMU. BelecTBa 1 Marepualibl B MOBCEAHEBHOM
JKU3HU YEJIOBEKa. XUMUS U 3I0pOBbe. be3omacHoe ucnonb30BaHnuEe BENIECTB U
XUMUYECKUX peakiuuid B ObITy. [lepBast momomib Mpu XUMHUECKUX OXKOTaxX U

OTpaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  TPAMOTHOCTH.  XUMHYECKOE  3arps3HECHHE
okpyxatomieit cpeabl [IJIK. Posib Xumuu B perieHu# 3K0JIOTHIECKUX TPoOIem.
[IpuponHbIe MCTOYHHWKH YTJIEBOJOPOJOB (yroyib, MPUPOJHBIA Ta3, HEPTH),

MPOJIYKTHI UX NMEPepabOTKU, UX POJIb B OBITY U IPOMBILIIIEHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: U3ydyeHHe 00pa3lioB MaTepHaioB (CTEKIIO, CIIIaBbl

METaJJIOB, MOJIUMEPHBIE MAaTEPUATIBI)




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

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/1bHOIi
NPorpaMMbl OCHOBHOI0 0011ero odopa3zopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HAaBAEMOCTH SIBJIGHUN MPUPOJIbl, NOHMMaHUuE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XMMHMUYECKON HayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0IIel KyJIbTyphl U NPaKTUYECKOU
NEeATeNbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOIO OOIIECTBA;

IIOHMMAaHUE MECTa XUMUHU CPEAN NJPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAy4YHBIX MCTOJaX IMO3HAHHs, B TOM YHCJIC SKCIICPUMEHTAJIBHBIX U
TCOPECTUYCCKUX MCETOJAaX HUCCICAOBAHUSA BCHICCTB H HU3YUCHUA
XUMHNYECKHX peammﬁ; YMCHHUEC HCIOJB30BaTh MOACIU  IJId

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccHoHATLHON NEATeIbHOCTH, CBA3AHHBIX C XUMUCH
U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTIKECHHSIX
XUMHYECKOH HAayKH, YTO IMMO3BOJUT OOYYaroIIUMCSl pacCMaTpUBATh
XUMHUI0O Kak cdepy cBoedl Oyaymed  mpodeccuoHaIbHOU
NESITEeIbHOCTH ¥ CHEJIaTh OCO3HAHHBIM BBIOOD XUMHH  Kak
npo(WIBHOTO TpeIMeTa NpH Mepexoie Ha YPOBEHb CPEIHEro

o01ero o0pa3oBaHus

Bnaz[eHHe CHCTEMON XMMHMYCCKHX 3HAHUM H YMCHHUE IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYacCT:

2.1

BaO)XKHEHIINE XMMUYECKUE MOHATHS: XUMUYECKUH 3JEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, IIPOCTOE U CI0XKHOE BELIECTBO, OHOPOAHAS U
HEOJHOPOJHAsl CMECh, OTHOCUTEIbHbIE aTOMHAasi U MOJEKYJspHas
Macchbl, KOJMYECTBO BEUIECTBA, MOJIb, MOJIIPDHAs Macca, MOJIIPHBIN
00bEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJNb (CPEaHsis), XUMHUEecKas
peakuys, peakUuu COCIUHEHMS, PEaKUUM pPas3JIOKEHHs, pPEaKLuu
3aMeIlleHNs], peaklul oOMeHa, TEeIUIoBOM 3((EeKT peakiyu, 9K30- U
9HAOTEPMHUUYECKNE PEAKIMH, PACTBOP, MAcCOBask OISl XMMUYECKOTO
JJIEMEHTAa B  COEAMHEHMM, MaccoBas JoJii W IPOLEHTHas

KOHIOCHTpAILKA BCIICCTBA B paCTBOPEC, AP0 aTOMa, 3J'ICKTpOHHBII>i cioi




aToma, aTOMHas OpOuTai b, PaJHyC aTOMa, BaJEHTHOCTb, CTEIECHb
OKHUCIJICHMs], XUMHUYECKAs CBS3b, JJIEKTPOOTPULIATEIILHOCTD, ITOJISPHAS
U HENOJSApHAas KOBAJEHTHAs CBs3b, MOHHAs CB3b, METAIIMYECKAst
CBSI3b, KpUCTAJUINYECKAs pelIE€TKA (ATOMHAs], MIOHHAs, METAJUIMYECKasl,
MOJIEKYJISIpHasi), MOH, KaTUOH, aHUOH, JIEKTPOJIUT U HEAJIEKTPOJIUT,
JNEKTPOJINTHYECKAsT IUCCOIMAIMS, pPEaKIuH HOHHOTO OOMeEHa,
OKHCIIMTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAaKIUM,  OKHUCIUTENIb U
BOCCTAaHOBHTENb, OKHCICHUE M BOCCTAaHOBJICHHE, DJIECKTPOJIM3,
XMMHUYECKOE paBHOBECUE, OOpaTHMble M HEOOpaTUMbIE peakIHu,
CKOPOCTb XUMHYECKOW peakiuu, karanusarop, 11K, kopposus

MCTaJIIIOB, CITJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XWMHH: 3aKOH COXpPAHEHHUS MacChl,
nepuoanueckuii 3akoH JI.M. MeHnneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTajJIpo

2.3

TEOPUH  XUMHUH:  ATOMHO-MOJIEKYJISIpHAs  TEOpHs,  TEOpHs

BJIEKTPOJIUTUYECKON JUCCOUALINU

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE TMPAaBWJIBHO WCIIOJE30BaTh HW3YyYCHHBIE BEIIECTBA H
MaTepuaibl (B TOM YHUCIIE MHUHEpPAIbHBIC YHOOpEHUS, METaUTbl U
CIUIaBbI, TIPOAYKTHI  IMEpepabOTKH  MPHUPOIHBIX  HCTOYHUKOB
YTI1€BOIOPOJOB (YIJIsl, TPUPOIHOTO raza, HeTH) B OBITY, CEIBCKOM
XO3SCTBE, HAa MPOM3BOJCTBE M TOHUMAHWE 3HAYCHUS >KHPOB,
OClKOB,  YIJIEBOJOB Ui  OpraHM3Ma  4eJOBEKa; YMEHHUE
IPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha

OpraHU3M 4YeJIOBeKa M OKPYXKAIOIIYIO MPUPOIHYIO CPEIy

3.2

YMCHHUEC UHTCTPUPOBATD XUMUYCCKHUEC 3HAHUA CO 3HAHUAMU APYTrUX

y‘le6HBIX IpeaMETOB

3.3

HaJIN4HC OIIbITa pa6OTI>I C pa3/JIMYHbIMHU UCTOYHHUKAMH I/IH(I)OpMaI_II/II/I
10 XUMHHN (Haqua;I U HAYYHO-IOITYJIApHAA JIUTEpATypa, CIOBAPH,

CIIPAaBOYHHMKHU, HHTEPHET-PECYPCHI)

3.4

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

HCIIOJIb30BaTh €€ 11 peuIcHus y‘Ie6H0'H03HaBaTeJ'IBHBIX 3aga4

Brnanenne ocHoBamMH IOHSTHHHOIO arrmapara U1 CHUMBOJIMYCCKOTO

SA3bIKa XUMHU IJIA COCTAaBJICHUSA (bOpMy.H HCOPraHN4YCCKUX BCUICCTB,




YpPaBHEHUM  XMMHUYECKUX PEAKUUH; OCHOBAMH XUMHUYECKOU

HoMeHkiIatypsl (IUPAC u TpuBuanbHoi)

YMeHne 00bSACHATH CBSI3b MOJIOKEHHS neMeHTa B Ilepuoanaeckoit

CUCTCMEC C YHCJIOBBIMU XapPaKTCPUCTUKAMH CTPOCHHA aTOMOB

5 XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsj sjapa, oOIIee 4YHucio
AJICKTPOHOB), PACHPEICIICHUEM 3JICKTPOHOB IO 3HEPTreTUYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX NMIEPHUOJIOB, KATTUS U KATBIIHS
IIpencraBinenue O  NEPUOAUMYECKOM  3aBUCHMOCTH  CBOMCTB
XHUMHYECKUX 3JIEMEHTOB (painyc aTOMa, JJIEKTPOOTPHIIATESITHHOCTS ),

6 IMPOCTBIX M CJOXKHBIX BEIIECTB OT IOJOXCHHS 3JICMCHTOB B
[Tepuognueckoit cucrteme (B MallbIX TMEpPUOJAX U  TIABHBIX
MOJITPYIINAX) U AJEKTPOHHOTO CTPOSHUS aToMa

7 Ymenue knaccuuuupoBaTh:

7.1 XUMHYECKHE IIIEMEHTBI

7.2 HEOpraHMYecKHe BEIecTBa

7.3 XMUMHYECKHE PeaKINI

8 YMeHue onpeaensrTh:

81 BaJICHTHOCTh U CTENEHb OKUCICHHS] XMMHUYECKUX 3JIEMEHTOB, 3apsij

' ()t}

8.9 BUJ XUMUYECKOM CBSI3M M THUI KPUCTAJUIMUECKON CTPYKTYpHI B

' COEIMHEHUSIX

8.3 XapaKTep CPeIbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHM )

8.4 OKHCITUTEIh U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBarh pU3NUecKue U XUMUYECKUE CBOMCTBA:
MPOCTBIX BELIECTB (KUCIOPOA, O30H, BOJOPOJ, rpadur, anmas,

9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUH, KaIHK, MarHHMH,
KaJIbLIUH, aJTIOMHHHH, KEJIe30)
CIIOHBIX BEIIECTB, B TOM YHCJE€ HMX BOJHBIX PAacTBOPOB (BOJa,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHABI U TUIPOKCHIBI

9.9 metaioB |-l1A rpynm, amromunus, meau (1), nunka, xenesa (Il u

I11), okcuast yraepoaa (11 u 1V), kpemuus (1V), azora u pocdopa (111
u V), cepot (IV u VI), cepuucras, cepHas, a3oTHCTas, a30THas,

(ocdopHas, yroapHas, KpeMHUEBask KUCIOTa U UX COJIH)




MPOTHO3MPOBAaTh M  XapaKTEpU30BaTh CBOMCTBAa BEIECTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHHA, NPUMCHCHUC BCIICCTB B

>3 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXXHOCTh TPOTCKAHUS
XHUMHYECKUX TPEBPAIICHUN B PA3IMYHBIX YCIIOBUSIX
10 YMeHue COCTaBIsATh MOJICKY/ISIPHBIC M HOHHBIC YPABHCHUS PEAKIIHIA,
B TOM YHUCJIC:
10.1 peaxuuii H'OHHOTO 0oOMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WITIOCTPUPYIOIIUX XUMHUYECKHE CBOMCTBA HM3YYEHHBIX KJIACCOB
' (Tpymnm) HEOpraHWYeCKUX BELIECTB
10.4 MOITBEPIKIAIOITNX TCHETUYECKYIO B3aUMOCBSI3b MEXK/Ty HUMH
11 YMeHue BBIUUCIATD (MIPOBOTUTH PACUETHI):
111 OTHOCHTENIbHYI0O MOJICKYTSIPHYIO M MOJIIDHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0O XMMHUYECKOIO AJIE€MEHTa B COCTUHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00bEM ra3oB
114 [0 YpPaBHEHHUSM XHMHYECKUX DPEAKIHN U HaXOAUTh KOJIUYECTBO
' BelIeCTBa, 00bEM U Maccy peareHTOB WIH MPOJYKTOB PEaKIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM ~ METOJIaMHU  HAY4YHOTO TMO3HaHUs (HaOoJeHue,
12.1 U3MEpeHHe, SKCIIEPUMEHT, MOJICIUPOBAHKE) IPU U3YUYECHUH BEIIECTB
' U XMMHYECKUX SBJICHHM; yMeHHe chOpMyIupoBaTh MHpodiemMy u
IPEUIOKUTH MYTH €€ pelIeHUs
122 0e3omacHON paboOThl C XMMHYECKMMH BEIIECTBAMU, XUMHUYECKOM
' MOCY/I0H U J1abopaTOpHBIM 000pyI0BaHUEM
paBUJIaMu 6€e301acHOTO oOpamienus ¢ BEIIECTBAMH,
UCIOJIb3YEeMbIMU B TIOBCETHEBHOM >KM3HH, IPABUIIAMU TTOBEJCHHS B
123 Hensix cOepekeHUs 370POBbsl U OKPYKAIOIIEH MPUPOIHON CpPEIbL;
' MOHMMaHKE Bpe/a (OMacHOCTH) BO3/ICHCTBUS Ha KUBBIE OPraHU3MBI
OTpeIeNEHHBIX BEIIIECTB, croco6oB YMEHbIIICHUS u
MPETOTBPAIIEHHS UX BPETHOTO BO3ICHCTBUS
13 Hannune nmpakTH4eckrx HaBBIKOB MJIAHUPOBAHUS U OCYIIECTBICHUS

CICAYIOMUX XUMHUYCCKUX SKCIICPUMCHTOB!




13.1

HN3YUCHUC n OIIMCaHHC (1)I/I3I/I‘-I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHC C (1)I/I3I/I‘ICCKI/IMI/I U XUMHWYCCKUMU ABJICHUSIMU, OIIBITHI,

WJUTIOCTPUPYIOIIUE TPU3HAKU POTEKAHUS XUMUUECKUX PeaKluii

13.2

M3y4eHHE CIIOCOOO0B pa3elIeHus cMecel

13.3

IOJly4eHUE KHCIOpOJa M M3Yy4EHHE €ro CBOMCTB; IOIy4EHUE
BOJIOPOJIa U U3y4EHHUE €r0 CBOICTB; MOJydeHUE YIJIEKHCIOro ra3a u
U3Y4YE€HUE €ro CBOWCTB; IOJYyYEHHE aMMHMaKa W HU3yYEHHUE €ro

CBOMCTB

13.4

IIPUTOTOBJICHUE DPACTBOPOB C OIPEACIEHHON MacCOBOW JIOJIEH

PacTBOPEHHOTO BELIECTBA

13.5

NpUMEHEHNE  HHIUKATOPOB (;rakmyca, METUJIOpamXa U
dbenondTanenHa) A ONMpeAeTICHNAs XapakTepa Cpebl B pacTBOPax

KHCJIOT U LIEJI0YEN

13.6

WCCIIEJIOBAHUE W OIMCAHWE CBOMCTB HEOPTaHWUYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; M3yYEHHE B3aUMO/ICHCTBHSI KUCIIOT C METaJIIaMH,
OKCHJIaMH  METAJUIOB,  pPacTBOPUMBIMH H  HEPaCTBOPUMBIMH
OCHOBAHMSIMH, COJISIMH; TIOJIYyYCHHE HEpPACTBOPUMBIX OCHOBAHHM;
BBITECHEHHWE OJHOTO MeETajula JPYIMM M3 pacTBopa COJIH;
ucciaenoBaHue aM(POTEPHBIX CBOWCTB THAPOKCHIOB AIIOMUHHUS H

LIUHKA

13.7

PEIICHUEC OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEMaM: «OCHOBHBIE KJIaCCHI
HEOPraHN4CCKUuX COGﬂHHGHHﬁ)); ((3J'ICKTpOJ'II/ITI/I‘ICCKaH
AUCCOL A, «BaxkHelmye HeMeTaIbl W HX COCOAUHCHUA»,

«Baxnennne MeTalIbl M UX COCAUHCHUA»

13.8

XHUMUYECKHE  JKCIEPUMEHTBI,  WLIIOCTPUPYIOIIUE  MPH3HAKH
MPOTEKAHUS PEAKIIMH HOHHOrO 0OOMEHA; KaueCTBEHHBIC peakiliy Ha
NPUCYTCTBYIOIIUE B BOJHBIX PACTBOpPAaX MOHBI: XJIOPHUA-, OPOMHUI-,
uonua-, cynbdar-, docdar-, kapboHaT-, CHIMKAT-aHUOHBI,
THAPOKCUI-HOHBI, KATHOHBI aMMOHHSI, MarHus, KaJbIUs, aTIOMUHUS,

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

14

YmMmenne:

14.1

MNPEACTABJIATL PE3YJIbTATBI JSKCIICPUMCEHTA B (I)OpMe BBIBOJIOB,
JA0Ka3aTCJIbCTB, rpa(pI/IKOB n Ta6J'II/II_[ U BBIABJATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH




14.2

YCTaHABJIMBATb CBA3U MCXKIY pCaIbHO Ha6JIIOIIa€MbIMI/I
XUMHWYCCKMMHU ABJICHUAMHU U HOpoHeCcCaMu, IMPOHUCXOIAAIIMMU B

MaKpo- U MUKPOMHUPE, OOBACHATH IPUYHUHBI MHOTOOOpa3usl BEIIECTB




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATHA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumuyeckue d3neMeHTbl. CHMBOJIBI XHUMHYECKHX

OJICMCHTOB. HpOCTI)IC " CJIOKHBIC BCIIICCTBA.

1.3

Xumuyeckass ¢opmyna. BalleHTHOCTb aTOMOB XHMHMYECKHUX 3JIEMEHTOB.

CreneHp OKUCIICHUA

1.4

3aKOoH IIOCTOSHCTBA COCTaBa BCIIICCTB. OtHocuTeNnbHAsd AaTOMHas Macca.
OtHocHTEILHAS MOJICKYJIApHaA Macca. MaccoBast 1011 XHMHYECKOTO dJIeMEHTa

B COEIMHEHNH

1.5

KonuuectBo BemectBa. Monb. MonsipHass macca. MousipHbIii 00b€M Ta30B.

BzanMocBs3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AWMHUI] BEIICCTBA

1.6

dusnyeckrie U XUMHAYECKUE SBICHUS. XUMHUUECKas peaKknusa nu eé IIPpHU3HAKH.

3aKOH COXpaHEHUs MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3axkoH u Ilepuoanyeckas cucreMa XMMHUYECKHX 3JIEMEHTOB

J.N. MenaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. I[lepumoanueckas cucTeMa XUMHYECKHUX JJIEMEHTOB
JA.N. Menneneesa. [lepuonsl u rpynmbl. @U3HYECKUN CMBICI MOPSIAKOBOrO

HOMEpa, HOMEPOB IICpUOoJa U I'PyIIibl 2JICMEHTA

2.2

Crpoenune aromoB. CoctaB aToOMHBIX siaep. M3otonbl. Dnexkrponsl. CtpoeHue
ANEKTPOHHBIX 000J04YeK aTroMOB TNepBbIX 20 XHUMHYECKUX JJIEMEHTOB

Ilepuonnueckoir cucremsl /[.11. Meneneera

2.3

3aKOHOMepHOCTI/I B U3MCHEHHH CBOMCTB XMMHUUYECKHX DJIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kajluid, KaJlbLUAg (paz[I/cha aTOMOB, OJJICKTPOOTPpULATCIbHOCTH,
MCTANIMYCCKUX MW HCMCTAIMYCCKUX CBOﬁCTB) U HUX COCAUHECHUM B
COOTBCTCTBHH C IIOJIOKCHHUEM OJICMCHTOB B Hepnozu/lqecxoﬁ CUCTEME H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBg3b. KoBajeHTHas (HOJ'I}IpHa}I )51 HCHOJ'ISIpHaSI) CBA3b.
3HeKTpOOTpI/IL{aTeHLHOCTL XUMHNYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTALTMYECKUX peIETOK (aTOMHAas, HOHHAs, MeTajuIMuecKasi),
3aBUCHMOCTb CBOWMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUIA

XUMHYECKON CBA3U

Baxwueiine npencTaBuTeNd HEOPraHMYECKUX BellecTB. Hemertamisl u ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Krnaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKUX COCIMHEHUMN: OKCHJIOB
(conmeoOpazyromue: OCHOBHBIE, KHCIJIOTHBIE, am(poTepHBIC) u
HecoJieoOpa3yrolliue; OCHOBAaHMN (LIENOYM W HEpacTBOPHUMBIE OCHOBAHUSA);
KHACIOT (KUCIIOpOJCONIepKae ¥ OECKHCIOPOJHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@uU3NYECKUE W XHMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB-HEMETAJIOB:

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

4.3

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

PAI HAIPSKEHUN METaIOB

4.4

DU3NYECKUE U XUMHYECKHAE CBOMCTBA BOJOPOIHBIX COCTMHEHUN HEMETAIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPOJIa, aMMHAKa

4.5

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

OKCHIOB HEMETAJIJIOB

4.6

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

xeresa(ll, 11). TlonyueHre OKCHIOB METAILIIOB

4.7

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

aM(bOTEePHBIX THIPOKCHUJIOB

4.8

OO01re XUMHUYECKUE CBOMCTBA KUCIOT: XJIOPOBOIOPOIHOM, CEPOBOIOPOIHOM,
CEpHHUCTOM, cepHOil, a30THOH, (pochopHOil, KpeMHHEBOH, yronbHOH. OcobObie
XMMHYECKHE CBOWCTBA KOHIEHTPUPOBAHHON CEpHOM W a30THOM KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoiicTBa cpeanux coeil. [lomyuenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacnno3dHaBaHueC BOAOPOda, KHUCIOpOdd, aMMHAKA,

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I

411

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

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

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

XUMUYECKUE PEAKIIUU

5.1

Knaccugukanms XuMUYeCKIX peakifii Mo pa3InYHbIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacCTBYIOUIMX B PEAKIMH BELIECTB, MO TEIJIOBOMY 3(PQEKTy, MO

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX AJICMESHTOB

5.2

TermnoBoit 3peKT XUMUYECKOH peakiuH, TEPMOXHMHUYECKHE YpaBHEHUS.

DK30- U SHIOTEPMUYECKUE peakluu. TepMOXUMUYECKIE YPaBHEHUS

5.3

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

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AMEKTPOTUTHIECKOM qucconuaniuu. KaTnoHsl, aHHOHBI. DJIEKTPOJIUTHI

1 HEeIEKTPOoJIUThI. CHUIIBbHBIC U cl1a0ble AIeKTPOInuThl. CTENeHb MUCCOIaIlin

5.5

Peakiun moHHOTO OOMEHa. YCIIOBHS MPOTEKaHUSI PEaKInii HOHHOTO OOMeEHa,

ITOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpyKarolas cpeia

6.1

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

HepBaﬂ IIOMOIIB IIPHU XUMHUYCCKHUX 0KOraX U OTPaBJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUEe OKpyXkKarouieil cpeabl (KUCIOTHBIE O,
3arpsi3HeHUE TOYBBI, BO3/AyXa U BOJOEMOB), CIIOCOOBI €ro NMpeA0TBpAaIlCHUs
[Ipenenbuas momyctumas koHneHtparus BemectB (I1JIK). Pomp xumuum B
pELIeHUH SKOJIOTMYECKUX Mpobiem. YcuieHwe mnapHUKoBoro 3ddekra,

Paspymi€HUE 030HOBOI'0 CJI0A

6.3

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

CIIOCOOBI 3allIUThI UX OT KOPPO3UU

6.4

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

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

6.5

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

POJIA B ’KU3HHU YCJIOBCKA




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