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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yjbTaTaM OCBOEHUS 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
oOpazoBaTebHbIX Opranu3anusax Poccuiickoit @eaeparuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe MpeIMETHOE coJiepKaHue,
npeayCMaTpUBAET PACHpPEICNICHHE €ro Mo KjaccamM M CTPYKTYpUPOBaHHUE IO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOTO  MpoIlecca, 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 IeJIeil U3yueHus MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIIECHUIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

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

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIIBHOW Y4eOHOW  JCSTENBHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

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



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

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAaHHBIM OTpa)keHUEeM 0a30BOM HAYKH XMMHH Ha ONpPENEIEHHOM JTare eé
pa3BUTHSL.

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

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro noaxoga k €€ uszydyeHuro. ConepkaHue CKIAAbIBAETCS U3 CHCTEMBI
HNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOM
peakuuu. OO0e 3TH CHCTEMBl CTPYKTYpPHO OpPraHU30BaHbl 1O MPUHIIUITY
NIOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHUK HA OCHOBE TEOPETHUECKUX IPEACTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

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

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHCTEMHOM MPUPO/Ibl, HIEHHOCTHOIO OTHOLIECHHS K HAyYHOMY 3HAHHUIO M METO/1aM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxatouuit mupy», «buomorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWIA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTHU YEJIOBEKA 1 KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphIL. 3a/1aua
y4e0HOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMBl XUMHUYECKUX 3HAHUA —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUHN, JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K
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HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIINi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATCIIBHBIX YMEHUH M UX PUMEHEHUH B YI€OHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON E€ATEIbHOCTH, OCBOEHUU MPABUJI
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

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

— (opMupOBaHHE WHTEIUICKTYaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aTalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHUE
oOydJarmmXxcss K CaMOCTOSATEIBHOW IO3HABATEIBbHON IEATEIHbHOCTH, HAyYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrieueHe YCIOBUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATCIBLHOCTH, IMO3HAHUS W CaMOIIO3HAHUS, KIFOUYCBBIX
HABBIKOB (KITFOUEBBIX KOMIICTCHIMI), MMEIONIUX YHUBEpPCAJIbHOE 3HAUCHUC IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (dopmupoBaHue O0OIICH (YHKIMOHATBLHOW ¥ ECTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBJICHUS
OKPYXAaIOIEr0o MHpa, UCIHOJIb3ysd 3HAHUS W OIMbBIT, MOJYYCHHBbIC MPU H3YUCHHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEBHOCTH;

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

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiisi M HAMPABICHHOCTH JaTbHEHUIIIETOo
o0yJeHHUS.

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



COAEPXAHUE OBYUEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

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

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcUTENbHAS aToMHas Macca. OTHOCUTENbHAs
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUHU.

KonnuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTMHEHMUII.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knmaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBwiaMu paboThl B J1a00OpaTOpUu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
¢uznuecknux CBOMCTB 00Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XUMHUUYECKUX (TOPEHUE CBEYM, IPOKATUBAHHE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapus, pa3joKeHHe THIPOKCHA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHWE W  ONHCAaHUE  Pe3yJIbTATOB  MPOBEJICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopoa — 3jaeMEHT U MpOCTOe
BemiecTBo. HaxokaeHue kuciopona B mpupone, (U3NYEeCKMe M XUMUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TeroBoit >P(GEeKT XUMUYECKON pEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — anemeHT u poctoe BemecTBo. Haxoxkaenue Bogopoaa B Ipupoze,
dbr3nYecKre U XUMUUYECKUE CBOMCTBA, MPUMEHEHHUE, CTIOCOOKI TToTydeHUs. KUCIOThI
U COJIH.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranumueckux coeauHennii. Oxcuasl. Kiaccudukamms
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkmaTypa ocHoBaHuil. PU3MUECKHE W XMMHUYECKHE CBOWCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa comneil. @usznueckue 1 XMMUYECKUE CBOMCTBA COJIECH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M M3YyYCHHE CBOMCTB KHCIOPOJa, HAOI0eHNE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Tmoxkapa), 03HaKOMJIEHUE ¢ 00pa3aMu OKCUIO0B U OTICAHHE
UX CBOMCTB, TMOJy4YeHHE, cOOHMpaHHE, pacClO3HaBaHHE U M3YYEHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoJeicTBie Bojiopoaa ¢ okcuaoM meau (1) (BozamoxHO
MCITOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOICHIE 00PA3I[0B BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOCHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOM
PacTBOPUMOCTBIO, NMPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHON MAaCCOBOW JOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJbI C MeTaUlaMH (HATpUeM U
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHME  BUJEOMATEpPHUAJIOB), HCCIEI0BaHUE
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00pa3IloB HEOPTraHWUECKUX BEIIECTB Pa3IMUHbIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, U3yUEHUE B3aUMOACHCTBUA
okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAIM3allui, TMOJYYEHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MeTaJllla JPYTUM W3 PacTBOPA COJH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME
«BakHEeHNIINe KI1acChl HEOPTaHUYECKUX COCIUHEHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMENbHbIE METaJlIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. Menpneneesa. Koporkonepuoanas u jyimHHOTIEproiHast popmbl [lepuoanueckoi
cuctembl xumuyeckux snemeHtoB [[. WM. MenneneeBa. Ilepuonbl U TpyIIibL.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUO/Ia U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0u€K aroMoB TepBbIX 20 XMMHYECKHUX DIJIEMEHTOB
[Tepuonnueckoin cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB M0 TPYIIaM U NEPUOIAM.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoi CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 pa3BUTHsA Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
IpaK/1aHMH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUECKUX AJIEMEHTOB. VIOHHAsI CBSA3b.

Crenenp  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LIMHKA C PACTBOPAMHM KHUCJIOT W IIEJOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemunie ceéasu

Peanuzanus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYILIECTBIISIETCSL 4€pe3 HCIOIb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX



MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIH (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJW3, CHUHTE3, KiIaccuukamus, TMepUuOJANIHOCTh, HAOIIOICHNE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, MOJIEIb, SIBIICHHUC.

dwusnka: MaTepus, aTOM, MJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU, H30TOIIbI,
pPaOaKTUBHOCTh, MOJIEKYNa, JJIEKTPHUYECKH 3apsj, BEIIECTBO, TEN0, OO0BEM,
arperaTHOe¢ COCTOSIHME BEIIECTBa, ra3, (U3UYECKUE BEIMYMHBI, €IUHUIIBI
MU3MEPEeHHsI, KOCMOC, TIJIaHETHI, 3BE3/1b1, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
HCKOTIaeMbIC, TOTUTMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemrecTBo 1 XUMHYecKasi peaKkus

[Tepuonnueckuii 3akoH. [leproanueckas cucTeMa XUMHYCCKUX 3JeMEHTOB /1.
N. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XHUMHYECKUX DJIIEMEHTOB MIEPBBIX TPEX MEPUOI0B, KNS, KaJIbIUSI H UX COCTHHCHHM
B COOTBETCTBHHM C TIOJIOXKCHHEM »JJIeMeHTOB B Ilepuoawdeckoil cucremMe u
CTPOEHUEM UX aTOMOB.

CtpoeHne BeleCTBa: BHUJIbI XUMUYECKON CBSI3H. THIBI KPUCTATIMYECKHUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMUYECKON CBS3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XUMHUYECKUE
CBOICTBA BEIECTB, OTHOCSIIMXCA K pa3IUYHBIM KJaccaM HEOPTraHUYeCKHX
COCIMHEHUI, TeHETHYECKas CBS3b HEOPTraHUYECKUX BEIIIECTB.

Knaccudukaius XuMUYeCKUX peakuii Mo pa3IudHbIM MPU3HAKaM (TI0 YHUCTY
M COCTaBy YYAaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(]dekTy, Mo
M3MEHEHHUIO CTETICHEW OKUCICHUS XMMHUYECKHX AJIIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U dHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMHUIECKUE
ypaBHEHUS.

[Tonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peakiusax. [[oHsITHE 0 TOMOTEHHBIX M TeTEPOreHHBIX
peakuusx. llonstue o karamuse. [lorsTue 0 xumnueckoM paBHoBecun. DAKTOPHI,
BIUSIONIME HA CKOPOCTh XWMHUYECKOW PEaKIUU U TOJIOKEHUE XHUMHYECKOTO

pPaBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaxKuum. CocraBneHue ypaBHEHUU

OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIMid ¢  HCHOJIb30BAaHUEM  MeETOJa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHNW3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMHU BUIAAMU
XUMHYECcKOH cBsi3u. Ctenens auccouuannu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPECTABIECHUN 00 IEKTPOIUTHUECKOMN TUCCOLUAIIUY.
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
(x1opuaa HaTpus), UCCIeOBaHUE 3aBUCUMOCTH CKOPOCTH XUMMUYECKON peakiu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, TPOLIECcCa AUCCOLUALINM KUCTIOT, 1IeJ0uel U coliel (BO3MOKHO
UCITOJIb30BAHUE BHJIEO0 MAaTEPHUAJIOB), MPOBEAECHUE OIBITOB, WJUTHOCTPHUPYIOIINX
NpU3HAKU TPOTEKAaHUs peakluii HOHHOro obOmeHa (oOpa3oBaHuE oOcajiKa,
BbIJIEJICHUE Ta3a, 0Opa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUEe, pEeaklUMH pas3lioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  IMOMOIIBIO
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
BEILECTB — raJJOr€HOB. XMMUYECKHUE CBOIICTBA HA IPUMEPE XJI0pa (B3aUMOAECHCTBHE
C MeTaJUlaMH, HeMeTajUulaMu, Iesioyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTtBue xjaopa |
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YeJIOBEKA. BakHenme XJII0puabl U UX HaX0XKICHUE B
IPUPOJIE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTtpoeHue U (QU3MYEecKHe CBOICTBA
MPOCTBIX BEUIECTB — KUCIOPOa U CePbl. AJIIOTPOINHbIE MOAU(DUKAIIMM KUCIOPOa
U cepbl. XUMHYeckue cBoicTBa cepbl. CepoBOAOPOA, CTpoeHue, (U3NYeCKue U
XUMHYECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KUCIOTHBIX OKCHJOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeACTaBUTEIIS
KJjlacca KHMCJIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO CIOCc00a MOJIydeHUsi CepHOl KucioTbl. I[IpuMeHeHune cepHou
kucaoTel. COJM CEepHOM KHUCIOTHI, KAadeCTBEHHas peakuus Ha CyJab(paT-HuOH.
Haxoxnenne cepbl u €€ coenMHEHUU B TpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €ro NPeJ0TBPALLEHUS.

10



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
¢usznueckre U XuMu4yeckne cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(u3znyueckre U XMMUYECKUE CBOMCTBA, MOJyYeHue U npuMeHenne. Conu aMMOHMs,
uxX pU3NYECKHEe U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THasg KHUCIOTa, €€ MOoJydyeHue, (PU3MUECKHEe U XUMUYECKHE
cBoMcTBa (0OIME KaK TMPENCTaBUTENsI Kjlacca KHUCIOT U crheruduyeckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEeHNE OKPY Kalolel cpefibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHUE BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
moaudukauuu gocdopa, pusnvyeckue u xummuueckue corcrra. Oxcup dochopa
(V) u dochopuas xuciora, Gpu3MUECKHe U XUMUYECKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTETIEHN OKUCIICHUS. Y TJIEpO/I, AJTIOTPOIHBIE MOIU(DUKAIIH,
pacnpocTpaHeHue B Ipupoje, PU3nYecKue U XUMUYECKHUe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uX (QuU3nyeckue Hu
XUMHYECKUE CBOMCTBA, JCHCTBME HA JKUBBIE OpPraHU3Mbl, TMOJYYEHHE W
HNpUMEHEHHE. DKOJIOTHYeCKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepona (1V),
rUrnoTe3a TI00aNbHOTO MOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3 dekT. YroibHas
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.

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

KpemHunii, ero ¢usnueckue ¥ XUMHYECKHE CBOWCTBA, TOJYyYCHUE W
npumeHenue. CoenuHennst KpeMuawust B mpupoje. Ooire npeacTaBaeHus: 00 OKCUe
kpemuus (IV) u kpemHueBoi kucnote. CUIUKATBI, UX MCIOJIB30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. Ba)kHellne CTpOWUTEIbHBIE MaTepualbl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. IIpobOimembl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENIBHBIX MAaTEPHUAIIOB B TOBCEAHEBHOM )KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHHE 00pa3l[0B HEOPraHWUYECKHUX BEIIECTB, CBOMCTB COJIIHOW KHCIOTHI,
IIPOBEJICHUE KAaUYE€CTBEHHBIX PEAaKUUI Ha XJIOPUJ-UOHBI U HAONIOAECHUE MPU3HAKOB
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UX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl U €€ COCNMHEHUSIMH (BO3MOXXHO HCIIOJIB30BaHUE BHUEOMATEPUAIIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUsl caxapa Moj JeMCTBUEM KOHIICHTPUPOBAHHOM
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 UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ocopHbIX yT0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MNPOBEIACHHUE KAYECTBEHHBIX pEAKIMHA HAa HOH aMMOHHUS H
dochar-uoH U U3yYeHHUE TPU3HAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHILICHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3yYCHHE MOJCICH KPUCTAIUIMYECKUX PeIIETOK anamasa,
rpaduta, QymiepeHa, O3HAKOMJIEHHWE C MPOIECCOM aJCOPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYYEHHE,
coOupaHue, pacrio3HaBaHWE U M3YyUYCHHE CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB HUX
NpPOTEKAHUs, O3HAKOMJIEHHE C TPOAYKIHUEH CHIMKATHON MPOMBIILICHHOCTH,
pellIeHNEe SKCIEPUMEHTANIbHBIX 3ajauy 1Mo Teme «BaxkHellme HemeTamabl U HUX
COEZTMHECHUS.

MeTta/uibl M UX COETHMHEHUS

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUM
ux mnoynoxeHuss B Ilepumoamueckoil cucteme xumuueckux osiemeHtoB [l U.
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAIMYECKasi ~ KPUCTAIMYECKAass  pemeTka.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. PU3nyeckre U XMMHUYECKHe CBOKCTBa MeTamioB. Oomume
CIOCOOBI TIONYYeHHsS] MeTayioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuIaBsl (CTallb, YyTYyH, JIOPATIOMUHUN, OPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[[lenounble MeTambl: mojioxkeHue B Ilepuoandeckor cucteMe XUMHYECKUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPHUPOJIE.
du3nyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u
TUJAPOKCHUABI HaTpus MW Kanus. I[IpuMeHeHue MIeJOYHBIX METalJoB M UX
COEMHEHU.

[[lenoyHO3eMeNbHBIE METAJUIBI MAarHUd W KaJIbIUM: TOJIO)KEHUE B
[Tepunognueckoil cucreme xumuueckux semenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XMMUUECKUE CBOMCTBA MarHus U
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Kasblisl. Baxueiiue coefuHeHust Kanbius (OKCUJT, THAPOKCHI, coin). JKECTKOCTD
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

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

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

Xumuueckuii IKCnepumenm:

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

XuMHA U OKPYXKAKOIIAA Cpeaa

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

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

Xumuueckuit IKCcnepumenm:

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

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBA3CH NMPU U3YYECHHM XUMHUH B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.
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OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAy4YHBIM (DaKT, TUIMOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KJIacCU(PUKAINSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MaPHUKOBBIN
3 PeKT, TEXHOIOTUsI, MAaTEPUAIIBI.

dwusnka: MaTepus, aTOM, MJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, H30TOIIHI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUUCCKUI 3aps, IIPOBOHUKH,
MOYPOBOJHUKH, JTUDIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
pemérka, CIUiaBbl, (PU3MYECKHE BEIWYUHBI, CAMHHIIBI U3MEPCHHS, KOCMHYECKOE
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.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XMMHUHU B €JAMHCTBE Y4YEOHOW U
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHMs, CAMOPA3BUTHS U COLMAIIM3AIUU O0YyUaIOIINXCS.

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

1) naTpHOTHYECKOr0 BOCIIUTAHUS

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

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIIe10BATEILCKOM, TBOPUECKOM U IPYTUX BUAAX NESITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW MAESATENBHOCTH TPHU BBITTOJIHEHUH
y4eOHBIX, TO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUH XUMUYECKHUX HKCIIEPUMEHTOB,
CO37IaHUH YUYEOHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIIIH
B MpOIIeCcCe ATON y4eOHOU JEsITeIbHOCTH, TOTOBHOCTH OIIEHUBATH CBOE TIOBE/ICHHE
U MOCTYNKH CBOMX TOBApHUILIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BEIIECTBE U XMMHWYECKOW PEaKLuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MPUPOJTHOM CPEIOi, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C Y4YeOHBIMU TEKCTaMH, CIPABOYHOU
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JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYyYCHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

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

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHHE K TPY/Iy U pe3yJIbTaTaM TPYAOBOU NEATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEeIHON MpodecCHOHAIBHON ESITEIbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAaHHUA, TMOHMMAaHHE IIEHHOCTH 3J0pPOBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YTPOKAIOIIUX 3TOPOBBIO U )KU3HU JTIOJCH;

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

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIE TIOHATUS (3aKOH, TEOPHUS, TPUHITHII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM
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Hay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIEC YueOHbIE NEUCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JJornyeckue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUI, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOJIBI M 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI d3JIEMEHTa), XUMHUYeckas (opMyrna W ypaBHEHHE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, MNPUYMHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBBI JIJIs1 (POPMUPOBAHUSI TUTIOTE3BI IO MPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIATh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4yHO-TIOMYJISIpHAS.  JIUTEpATypa XUMHUYECKOTO COAEPKAHUS, CIPABOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;
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YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX [JIsI BBIIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (DOpMY MpeACTaBIeHUs] HHPOpMALUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIEI0BATENbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

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

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaTopHOM pabOTHI O UCCIIEOBAaHUIO CBOWCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unui (00CyXJIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUM MPU BBINOJHEHUU 3aJaHUNA C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpenMeTHBIX pe3yJabTAaTOB IO OCBOCHHIO 0053aTEIBHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI
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NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUSA, €ro UHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYJa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 dJIEMEHTa B COCMHEHUHU, MOJIIPHBINA 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIIOBOM 3P (DEKT peakinu,
SIPO aToMa, SJICKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBsI3b, MOJIAPHAsI U HETMOJspHAs KOBaJE€HTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJis1 BeIIecTBa
(poI1eHTHAsI KOHIIEHTpAIIHsI) B PACTBOPE;

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

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

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

e packpeiBaTh cMbica llepmomnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOrajpo;

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 OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmogumyeckas cucrema XuMHYeckux daementoB . H.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
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XUMHYECKUX EMEHTOB (COCTAB U 3aps/ Apa, 00IIEe YUCIO AIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(HUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

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

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

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOro JJIeMeHTa Mo (opMmyse COeIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATh OCHOBHBIE ONEPALlMH MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI M3y4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUECKOM TOCYA0H 1 1ab0paTOpHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(BoopoJla W KHCIIOPOJA), MPUTOTOBIEHHUIO PACTBOPOB C OMNPEACIEHHOM
MacCOBOW J0JIe PacTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KUCJIOT ¢ MOMOIIIbI0 MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U Apyrue).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PEaKIusi, XUMUIECKast CBA3b, TEIIIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U
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HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKAsT ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3Hs METAIIIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKOU peakiuu, MPeAesbHO JOMYyCTUMAasl KOHIICHTpAIUs
ITJIK BemiecTBa;

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

OTIPENICNIATh BaJICHTHOCTD M CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpENIeIEHHOMY KJIAcCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOW (popMmyre, xapakTep Cpeabl B
BOJHBIX PACTBOpPAX HEOPTraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ilepronnyeckoil CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOECHUSI aTOMOB XMMHWYECKHUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee 4YUCIO DJIEKTPOHOB M paclpelesieHue HX T0
ANIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUH B Mpeaeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

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

XapaKTepru30BaTh (OMUCHIBATH) O0mMUE W crenuduueckrne XUMHYECKHE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
OpuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHHUS PEAKIUA MOHHOTO
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oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHSI SJIEKTPOHHOTO OajaHca STUX PeaKIui;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCTIOBHSIX;

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

COOJTIOIaTh TIPaBHJIA TIOJIH30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpamieHUs C BEIIeCTBAMHU B
COOTBETCTBHHM C HWHCTPYKIUSMU TIO BBITIOJHEHUIO J1aOOpaTOPHBIX
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-, THIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIE€paIlii MBICTUTEIBHON JEATENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIHNIO, BHISIBICHHE IPUYUHHO-
CJICICTBEHHBIX CBA3€H — JJIi M3yYEHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0aeHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).
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TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBaHue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumusi — BaykHast 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
L ):1 ]
19 BemecTBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 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 cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bubnuoreka [IOK

. 7
31 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . , Butmorexa [IOK
) KUCIHTCIBHO 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
OBIIEE KOJIMYECTBO YACOB I10 68 5

[TPOI'PAMME
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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 XUuMH4YeCKHe peaKuMu
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
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro no pazneny

25

Pazgen 3. Meraiibl 1 UX COeTUHEHU S

. bubnuorexa [JOK
31 Obmye CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTaiUIbl 1 UX COETUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 BemiecTtBa 1 MaTepraibl B JKU3HU YEJIOBEKA 3 bubmiorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p oc Bhe 3 bu6mmoreka [IOK
C3CPBHOC Bpem https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10O ITPO'PAMME 68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

8 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

1

IIo Teme: «HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUS)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XUMHYECKUH DJIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE
BELIECTBO, CMECh (OJHOPOAHAS W HEOJHOPOJHAs), BaJIEHTHOCTH,
OTHOCUTENIbHAs aTOMHas M MOJEKY/IspHas Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJISIpPHAsi Macca, MaccoBasi JI0JII XHUMHYECKOTO
dJIEMEHTa B COSIMHEHUHU, MOJIIPHBIN 00BEM, XUMHUYECKasT PEaKIus,
KIaccuukanus  peakiuii: peakiuud  COSAUMHEHHS, PpPeaKIuu
pa3loKeHus, peaKkIUH 3aMElIeHUs, peakuuu OOMEHa, 3K30- HU
SHIOTEPMHUUYECKHE PEAKIUH, TETUIOBON 3(PdEeKT peakiuu, pacTBOp,

MaccoBasi J10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTpAIMsl) B pacTBOpe

1.2

HUIITIOCTPHUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHUUYCCKUX MMOHATUN H

IMPUMCEHATH OTU IIOHATHUA IIPXU OIMMCAHUHU BCIICCTB U UX npeBpameHHﬁ

1.3

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY Ul COCTaBJICHUS (opmy

BEIIECTB U YPABHEHUN XUMHUUYECKUX PEaKIUI

1.4

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

ABoraapo

1.5

OonpeacsiTb BaJICHTHOCTbL AaTOMOB  3JJICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

1.6

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

Y4YaCTBYIOIIMX B peaKI1H BELIECTB, 110 TEeII0BOMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYHO MOJICKYISIPHYIO W MOJIAPHYIO MACChI

BCIICCTB

1.8

BBIUUCIIATE MAaCCOBYHO IOJIF0O XUMHYCECKOI'O 3JICMCHTA I10 (I)opMyne

COCIMHEHMS,

1.9

BBIUUCIIATH MAaCCOBYIO 1OJIFO BCIIECCTBA B PACTBOPC
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1.10

MPUMEHSITh ECTCCTBCHHOHAYYHBIC METO,IbI IO3HAHUS — HAOIOICHUE,
U3MEPEHHE,  MOJICIUPOBAHME,  OSKCIEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

ITo Teme: «BaxHeiume npeacTaBUTENN HEOPrAaHUUYECKHUX BEILIECTB)

2.1

PaCKpbIBaTh CMBICII OCHOBHBIX XWMHWYCCKUX TTOHATHH: OKCHunI,

KncCJj10Ta, OCHOBaHHUEC, COJIb

2.2

OTPENEINIATh MPUHAAICKHOCTh BEIIECTB K OMNPENEIIEHHOMY KJaccy

coenuHeHul no popMynam

2.3

KJIacCU(DUITMPOBATH HEOPTAHUUECKHE BEIIECTBA

24

XapaKTepu30BaTh (ONMHMCHIBATH) OOIIHE XWMHUYECKHE CBOWCTBA
BEULIECTB PA3IMYHbIX KJIACCOB, MMOATBEPXK/Iasi ONMKMCAaHUE IpUMEpaMu
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 BeUIeCcTB (BOJIOPOJAa M KHCIOPO/a), IPUTOTOBICHHIO
pacTBOpPOB C OMpPEACIEHHOW MAacCOBOM JoJiell pacTBOPEHHOTO
BEIIECTBA, TUIAHKPOBATh U MPOBOJUTH XUMHUYECKUE IKCIICPHUMEHTBI
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
xuMmuueckux anemeHtoB [[. M. MengaeneeBa. CTpoeHue aTomoB.

Xummnueckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIC peakuum»

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XHUMHWYCCKHUX MOHSITHM: AApO aToMa,
3J'IeKTp0HHLII71 clion aToMa, aTOMHasd Op6I/ITaJ'IB, paaunyc aroma,
XUMHYCCKas CBA3b, IMOJIPHAA W HEIIOJAPHAA KOBAJICHTHAA CBS3b,
QJICKTPOOTPULIATCIIBHOCTb, HWOHHAA CBA3b, HWOH, KATHOH, AHUOH,

CTCIICHb OKHUCJICHUA

28




3.2

KHaCCI/I(i)I/ILII/IpOBaTB XUMHNYCCKHUEC JJICMCHTBI

3.3

OTIMCBIBATh U XapaKTepHu30BaTh TabamuHyto ¢popmy [lepuoanyeckoit
CUCTEMBl XMMMUECKUX 3JIEMEHTOB: pPa3inyaTh IOHATUS «IJIaBHas
noarpynna (Arpymnmna)» u «nobounas noarpynna (brpymma)y,

«MaJIple» U «OOJIBIIHE) Nepruoabl

3.4

packpsiBaTh cMmbici Ilepumoamueckoro 3akona [[.M. MeHnneneesa:
ACMOHCTPUPOBATH IIOHUMAaHUue HCpPIOIIPI'—ICCKOfI 3aBUCHUMOCTH
CBOMCTB XUMHUYECCKUX 3JIECMECHTOB oT nux TIOJIOKCHU I B

[Iepnognueckoit cucreme

3.5

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

JJIEKTPOHOB U pacrpeiesieHue X MO IEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATh CTCIICHDb OKHCJIICHHA  JJICMCHTOB B 6I/IHapHBIX

COEIUHEHUIX

3.7

OTIPENeNIATh BHUJI XMMHYECKOW CBS3U (KOBAJIEGHTHAs W HOHHAs) B

HEOPraHN4YCCKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBepPsIEeMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo 1 XuMHUYeCcKas peaKnus»

1.1

pacKpbIBaTb CMBICII OCHOBHBLIX XHMHUYCCKUX MMOHSTHM: PacTBOp,
QJICKTPOJIMTBI, HCIJICKTPOJIUTBI, 3JICKTPOJIUTUUCCKAA JUCCOLHALNA,
p€aKkuuu MOHHOI'O O6MCHa, KaTajinu3aTop, XUMHYCCKOC PAaBHOBCCHUC,
O6paTI/IMBIe )51 HeO6paTI/IMLIe peaKkiuu,
OKHCIIUTCIbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuu, OKHCIIUTCIIb,
BOCCTAHOBUTCIIb, OKHCICHHEC W BOCCTAHOBJIICHUC, aJUJIOTPOIINA,
aM(l)OTepHOCTL, XUMHWYCCKasa CBA3b (KOBaHeHTHaH, HOHHaAas,
MeTaJ’IJ’II/I‘ICCKaH), KpucTallinueckas peméTKa, CIJIaBbI, CKOPOCTH

XUMHUYECKOMN pCaknuu
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1.2

HWITIOCTPHUPOBATH B3aWUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUM U

IMPUMCHATH 3TU MOHATHUA IPHU ONMMUCAHUU BEUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTAaBJIATh YPABHEHMSI EKTPOJIUTUYECKON AUCCOLMALIMM KUCIOT,
LIEJIOYEH M COJIEH, IIOJIHBIE M COKPAIEHHBIE YPAaBHEHUS PEaKLUU

WOHHOTO OOMEHA

1.4

PACKPBIBATH CYHIHOCTb OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ

MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca ITUX PeaKLUi

1.5

MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEAKIIUHI

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

COEIUHEHUSY

2.1

XapakTepu3oBaThb  (OmMChbIBaTh) oOmMe U crneuuduyeckue
XMMHYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOITBEPKIast
OTHMCAaHWE TpPUMEpPAaMH MOJIEKYJISPHBIX W HMOHHBIX YypaBHEHUN

COOTBETCTBYIOIINX XUMHWYCCKUX peaKHI/Iﬁ

2.2

COCTaBJISITh YPABHEHUS PEAKIMI, TOATBEPKAAOIINUX CYILIECTBOBAHUE

T€HETHYECKOH CBS3H MCXKAY BEIICCTBAMU PA3JIMIYHBIX KJIaCCOB

2.3

ITPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOXXHOCTH ITPOTCKAHUA XUMHUUYCCKUX npeBpameHI/Iﬁ B pa3JIM4YHBIX

YCIOBUAX

2.4

cleoBaTh MpaBWIaM IOJIb30BaHUA XHMHYECKOW Tmocyaod U
1abopaTopHbIM 000PYAOBAHUEM, a TaKXkKe MpaBHiIaM OOpalleHus C
BELIECTBAMU B COOTBETCTBHUH C HMHCTPYKUHUSMHU IO BBIMOJIHEHHUIO
71a00PATOPHBIX XUMHUYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO

ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIICKUCIIOTO Ta3a)

2.5

IPOBOJMTh PEAKIUH, IMOATBEPKIAIONIME KAYeCTBCHHBIH COCTaB
pa3JIMYHBIX BEINECTB: PACIO3HABATH OIBITHBIM IYTEM XJIOPHI-,
Opomuza, wuoaua, kapOoHar, dQocdar, cuaMKar, Ccyiabdart,
THJIPOKCUIMOHBI, KATHOHBI aMMOHUS, HOHBl M3YYCHHBIX METAJUIOB,

MMPUCYTCTBYIOIIHEC B BOOAHLIX pACTBOPAX HCOPIraHNYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpyXKarolias cpena»

3.1

pPaCcKpbIBaATb CMBICII OCHOBHBIX XHUMHUUYCCKUX MMOHATHH: HI[K

BCIICCTBA; KOPPO3Us METAIJIOB

3.2

IMPUMCHATH OCHOBHBLIC OIICpalUU MBICTIUTEIILHON JeSITEeIbHOCTH —

aHaJIM3 W CHHTC3, CPABHCHUC, 0606IJ_ICHI/IC, CHUCTEMATHU3almIo,
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BBISIBIICHUE TPUYUHHO-CIICJACTBEHHBIX CBSI3€M — JUIsi HM3y4eHUS
CBOWCTB BEILIECTB MU XUMHUYECKUX PEAKIUH; €CTECTBEHHOHAYYHbIE
METOJIbI TIO3HAHUS — HAONIOJIEHWE, M3MEPEHUEe, MOJCIMPOBAHHUE,

9KCIEPUMEHT (PEaJbHBIA U MBICICHHBIN)
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HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XMMHUM B KW3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. OU3NUECKUE CBOMCTBA BEIIECTB. ArperaTHoe COCTOSIHHE

BCIICCTB

1.2

IlonsTHE O METOJaX ITO3HAaHUA B XUMHH. Yucteie B€HIICCTBA N1 CMECH. Cnioco0On1

pa3aeieHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. Xumuyeckrue djaeMeHTbl. CHMBOJIBI XUMHYECKHX

a51eMeHTOB. IIpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

1.4

Xumunyeckas popMyna. BaleHTHOCTh aTOMOB XUMHUYECKHX IEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemiecTB. (OTHOCHTENbHAas  aTOMHas — Macca.
OtHocuTenbHas MOJIEKyJIsIpHass Macca. MaccoBag OIS XHMHYECKOTO

9JICMCHTA B COCAMHCHNU

1.5

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

XUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

Ouznyeckue U XMMUYECKHUE SBJICHUS. XUMHUECKas peakius 1 e€ Mpu3HaKu.
3aKOH  COXpaHEHHs  MacChl  BEHIECTB.  XHUMHUYECKHUE  ypaBHEHUS.
Knaccudpukanuss  XxuMuueckux  peakuuil  (COCAMHEHHUS,  Pa3JIOKEeHHUs,

3aMeIieHus, 0OMeHa)

1.7

XUMUYECKUN OKCHEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TMOCYAOM, C
npaBUIaMu pabOTHI B TAOOPATOPUHU U TpUEMaMHU OOpaIlieHus ¢ J1abopaTOPHBIM
o0opy/noBaHHEM, H3Yy4e€HHE U OINucaHue (U3MUYECKUX CBOMCTB 00pa3loB
HEOPraHWYECKUX BEIICCTB, HaONoJcHHEe (U3UYeCKUX (TUIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYIKE, KUTICHHE W KOHJEHCAIIHs BOJbI) U
XUMHYECKUX (TOpeHHe CBeYM, MPOKAIMBAHUE MEIHON  IPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCIOTOW) SIBJICHHMM, HAOIIOJICHUE W OIHMCAHUE
NPU3HAKOB TMPOTEKAHUS XUMUYECKHUX peakuuil (paslokeHue caxapa,
B3aMMOJICHICTBIE CEPHON KHUCIOTHI C XJIOpUAOM Oapus, paszloKEeHUE
ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMMOJIEHCTBHE kKele3a ¢ pacCTBOPOM
conu Meau(ll), u3ydenne cmoco6oB pazaeneHus cMeceit (C TOMOIIbIO MarHUTA,

¢uIbTpOBaHNe, BhIIApUBAHKUE, TUCTWUIALMS, XpoMmarorpadus), IpoBereHue
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OUUCTKM IIOBAPEHHON COJIM, HAOIIOJACHUE M OIMCAHUE PE3YIbTaTOB
IIPOBECHUS OIBITA, MIUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChI, CO31aHUE

MoJelel MOJIEKYJ (1IL1apoCTEPKHEBBIX)

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech raso. CoctaB Bo3myxa. Kucinopox — anmemeHT u mpocroe
BemecTBo. HaxokieHne Kuciopoaa B npupoje, Gu3nyeckrne U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxkcujpl. Ilpumenenue kucinopoaa. CrnocoObl
MOJTydeHHs KUCIIOpOJa B J1a0OpaTopuu M IHpOMBIIUIEHHOCTH. Kpyrosopor

KHcopoa B npupoae. O30H — alyioTponHast MoAU(UKALIMS KUCIOpoaa

2.2

TermnoBoil 3¢p(deKkT XUMHUECKON peaklIMH, TEPMOXUMHUYECKUE 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,
¢bu3nueckre U XUMHYECKHE CBOMCTBA, TNPUMEHEHHE, CIIOCOObI MOTyYeHHS.

Kucnorte! u conu

24

MouisipHbiii 00BEM ra3oB. Pacuérsl 10 XUMHUYECKUM YPaBHEHHSIM

2.5

duznyeckue CcBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBOpHI.
HacelimienHble 1 HeHachIIEHHBIE pacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg 11071 BeEIIeCTBA B pPacTBOpPE. XHWMHUUYECKHE CBOMCTBA BOJbI.
OcHoBanus. Pons pacTBOpoB B MpUPOJEC U B JKU3HU 4esoBeka. KpyroBopot
BOABl B Mpupoie. 3arpsi3HEHUE MpUPOAHbIX BojA. OXpaHa U OdYHCTKa

IMPUPOIHBIX BO

2.6

Knaccudukanus neopranmueckux coenuHennit. Oxcuawl. Knaccudukarms
OKCHJIOB: COJIeOOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHbIE) U
HecolieoOpazyromue. Homenknarypa okcugoB. OU3NYECKUE U XUMHYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHUJIOB

2.7

OcHoBanus. Krnaccudukanust ocHOBaHMM: MIENOYM UM HEPACTBOPHUMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. @u3nyeckue U XMMUYECKUE CBOMCTBA

ocHoBaHui. [loyuenne ocHOBaHUM

2.8

Kucnotsl. Knaccupukanus kucnot. Homenknarypa kucnoT. @usndeckue u
XUMHYECKHEe cBoMcTBa KHUCIOT. Psan aktuBHocTh MetaiioB H.H. Bbekerosa.

HonyquI/Ie KHUCJIOT

2.9

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

[Tony4yenue coien
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2.10

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

211

XUMHUYECKUH OKCIEPUMEHT: KAauyeCTBEHHOE ONpEACTICHUE COACpIKaHUS
KHCJIOpOJa B BO3yXe, MOJIydeHHEe, COOMpaHne, paclio3HABaHUE U H3ydeHHE
CBOMCTB KUCJIOPOJa, Ha0JII0IeHNE B3aUMOIEUCTBUS BELIECTB C KUCIOPOJOM U
yCJIOBHS BO3HUKHOBEHUS U MTPEKPAIICHUs TOpeHus (1I0xKapa), 03HAKOMJICHHE C
o0Opa3liaMu OKCHAOB M ONHCAaHHE HUX CBOWCTB, NOJy4eHHE, coOMpaHue,
pacrno3HaBaHUE U HU3Y4YE€HHE CBOMCTB BOJOpPOAA (FOpEHUE), B3aUMOJAEHUCTBUE
BOJOpOJa C OKCHJIOM meau(ll) (BO3MOXHO UCIIOJIb30BaHUE
BHJ/IEOMATEpHUasoB), HAOIIOeHHEe 00pa3lloB BEIIECTB KOJWYECTBOM | MOJIb,
HCCIIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHHS BELIECTB C  Pa3JIMYHOU
pacTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MacCOBOM
JIOJIE  pacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBHE BOJBI C MeETaulaMU
(matpueM u KanmbliieM) (BO3MOXKHO MCIOJIb30BaHUE BHIEOMATEPUAJIOB),
OTIpE/IeTICHNEe PACTBOPOB KHUCIOT W MIENOYEH € TOMONIBI0 HWHAMKATOPOB,
uccienoBaHue o0pa3loB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIAcCOB,
HaOJro/IeHue M3MEHEHHsT OKpPAacKH HWHIUKATOPOB B PAcTBOpPax KHUCIOT H
nienoue, n3ydeHue B3aumoaencteus okcuaa meau(ll) ¢ pacteopom cepHoit
KHCIIOTBI, KHUCJIOT C MeTa/llaMi, peakUuuid HeWTpanuzaluy, MoJydyeHUue
HEpPACTBOPUMBIX OCHOBAHMH, BBITECHEHHE OJHOTO MeTaula APYyruM U3
pacTBopa COJIM, pellIeHne SKCIIEPUMEHTANIBHBIX 3a7a4d 1o TeMe «Baxueiimue

KJIaCChl HCOPraHUYCCKUX COCI[PIHCHHfI»

[Tepuonuueckuii 3axkon u [leproauueckas cucreMa XUMHUYECKHX JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINHN

3.1

[lepBple MOMBITKM KIACCU(PUKAUU XUMHUYECKUX 3ieMeHTOB. [lonstue o
IPYIIax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE U IIETOYHO3EMENbHbIE METAJLIbL,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT am¢oTepHbIC

OKCHUABbI U TUAPOKCHUIBI

3.2

[Tepuonuueckuii 3akoH. llepuoanyeckas cucremMa XUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa. KopoTkomepuoaHnas M UIMHHONEpUOIHAs (OPMBI
[Iepuonnueckort cucremsl xumudeckux oanemeHroB .M. Menneneesa.
[lepuoast u rpynmnbl. @U3HUECKUI CMBICH MOPSIKOBOTO HOMEpAa, HOMEPOB

INepruoaa U IrpyIiibl 3JICMCHTA

3.3

CTpOGHI/Ie aroMoB. CocTaB aTOMHEIX AACP. H3o0TOMmEL. BHCKTpOHH. CTpOCHI/IC

QJICKTPOHHBIX 000JI0YEeK aTOMOB MEPBLIX 20 XHMHYECKUX DJIEMEHTOB
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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

[lepuonuueckuii 3akoH. Ilepuoanueckas cuctemMa XUMUYECKHX 3JIEMEHTOB
H.N. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMMHUYECKHUX DIIEMEHTOB NEPBBIX TPEX MEPHOJOB, KaIUs, KalbLUUS U UX
COEIMHEHUIN B COOTBETCTBUU C TOJIOKEHUEM 3JieMeHTOB B Ilepuoanueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBs3U. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTHh CBOMCTB BCIICCTBA OT THIIA KpI/ICTaHHquCKOﬁ
pCH_IéTKI/I U BHJA XMMHUUYECKOM CBS3M. KHaCCI/I(bI/IKaI_II/IH U HOMCHKJIATYypa
HCOPraHN4YCCKUX BCLICCTB (MC)KI[YHapOI[HaSI 151 TpI/IBI/IaJ'ILHaH). XHUMHYECKHE
CBOMCTBA BCIICCTB, OTHOCAIINXCA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKHUX

COCHHHCHHﬁ, IFCHCTUYCCKasA CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccn(bnxaunﬂ XUMHWYCCKUX peaKI_II/Iﬁ IO pa3JINYHBIM IIPpU3HAKAM (HO qucity
U COCTaBy Y4YAaCTBYIOIIUX B PCAKIMU BCHICCTB, IO TCILUIOBOMY 3(b(beKTy, oo

W3MEHEHHUIO CTENEeHEH OKHCISCHUS XUMHUYECKUX QJICMCHTOB, I1I0 O6paTI/IMOCTI/I,

35




[0 YYacTHIO Karajau3aropa). OK30- M HHAOTEPMUYECKHUE PEaKlluu,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCSCKOM pCaKkuuun

1.4

[ousiTne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTue o
FOMOTE€HHBIX M TETEpOreHHBIX peakuusax. lloHsaTMe O XHMMHYECKOM
paBHOBecuHM. DaKTOPBI, BIMAIOIIME HA CKOPOCTh XMMHUYECKOM pEaKLUU U

IMOJIOKCHHUEC XUMHUYCCKOI'0 PaBHOBCCHUA

1.5

OKHCANTENbHO-BOCCTAHOBUTENBHBIE ~ pEaKLUu,  3JEKTPOHHBIM  OamaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBieHUE YypaBHEHUN
OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAaKUHUA C HCIOJIB30BAHUEM METOJa

AJIEKTPOHHOTO OajaHca

1.6

Teopus 371eKTPONUTUYECKON AUCCOIMALIMH. DIEKTPOJIUTHI U HEAIEKTPOIIUTHL.
Karnonsl, aHnoHbl. MexaHu3M JTUCCOLMAlMU BEIIECTB C Pa3IMYHbIMU BUIaMU
XxuMHueckol cBs3u. Crenens quccounanui. CusabHbIE U cadble AIEKTPOJIUTHL.
Peakiun nonHoro o6mMeHa. YCloBUs MPOTEKAHUS PEaKInii MIOHHOTO 0OMEHa,
IIOJIHBIE M COKpAlIEHHBIE MOHHBIE ypaBHEHHUs peakiui. CBOWCTBA KHCIIOT,
OCHOBaHMUW M COJiel B CBeTE TMPEACTABICHUM 00 DIEKTPOIMTHICCKON

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

1.7

XUMHUYECKUH HKCIICPUMEHT: O3HAKOMJICHHE C MOJEISIMU KPHCTALTHYECKUX
PEImETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB W HeMeTauioB (Tpadura u
ajMasa), CJIOXKHBIX BEIIECTB (XJIOpUJIa HATPHSs); UCCIICIOBAHNE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW pEaKIMH OT BO3ACUCTBHS PA3JIMYHBIX (DAaKTOPOB;
UCCIICIOBAHUE  DJIEKTPOIPOBOTHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JIMCCOIMALIMY  KHCJIOT, WIeJoYe M coJieil (BO3MOKHO HCHOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJICHHE OMBITOB, HIUTIOCTPUPYIONINX TMPU3HAKU
NPOTEKaHMS PEaKIMii HOHHOTO 0OMeHa (00pa3oBaHMe 0Ca KA, BBIJICIICHUE ra3a,
o0pa3oBaHue BOJbI); ONBITOB, WILTIOCTPUPYIOIIUX MPUMEPbI OKUCIUTEIBHO-
BOCCT@HOBUTEJIBHBIX PEaKIUi (TOPEHHE, PEaKIIUU Pa3IIOKEHHSI, COCTUHCHNS);
pacrio3HaBaHHE HEOPTraHMYECKMX BEIIECTB C IIOMOIIBI KAueCTBEHHBIX

peaxunﬁ Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCpUCTUKa TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA ATOMOB,
XApaKTCPHBIC CTCIICHU OKHCJICHUA. CTpOCHI/Ie 151 (I)I/BI/I‘IGCKI/IG CBOMCTBA
IMPOCTBIX BCUICCTB — I'aJIOT'CHOB. XHUMHUYECKHE CBOMCTBA Ha mpuMepe xJjopa
(B3aHMOHeﬁCTBHC C MCTaliaMHu, HEMCTaJlllaMu, I_I_IGJ'IO‘-IaMI/I). XJ'IOpOBO,Z[OpOI[.

ConsHas KHUCJIIO0Ta, XHMHUYCCKUC CBOﬁCTBa, MOJIydCHHUEC, TIPUMCHCHHC.
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JelictBue xJjiopa ¥ XJIOPOBOJOPOJA HAa OPraHu3M 4YesoBeKa. Baxneinmue

XJIOPUJIBI U UX HAXO0KJICHUE B MIPUPOIE

2.2

OOmast xapaktepuctuka 3MeMeHTOB VIA-rpynnsl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CtpoeHue u pusnyeckue cBocTa
IPOCTBIX BEIIECTB — KHUCJIOPOAA U Cepbl. AJUIOTPONHBIE MOIU(UKALNN
KHUCIIOpOJia M cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE,
(1)H3quc1cne M XUMHYECKHE CBOMCTBA. OKCI/IILBI CCPblI KaK IMPCACTAaBHUTCIN
KHCJIIOTHBIX OKCHIOB. CepHas{ KHCJIOTa, (1)I/I3I/I‘~I€CKI/I€ 1 XUMHUYECKHE CBOMCTBA
(oOmMe Kak mpecTaBUTENs Kiacca KUCIOT U criequuieckre). XUMHUUECKHe
peaxkuuu, Jexale B OCHOBE NMPOMBIIIIEHHOTO Ccroco0a MoJydeHUsl CepHOU
KHCIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, KQYE€CTBCHHAsA PCAKIUA Ha
cynbdar-uoH. HaxoxeHue cepsl U €€ COeAMHEHUI B MpUpoJie. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOMIEH Cpeabl COSTUHEHUSAMU CEePhl (KUCIOTHBIE JOXKIH,

3arpsi3HEHUE BO3TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

2.3

OO6mias xapaxkTepucTuka 37eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapakTepHble CTENEHU OKHUCIEHUA. A30T, paclpocTpaHEHHE B
npupoje, pu3ndeckue u XuMuyeckue cpoiictsa. KpyroBopot azora B mpupoe.
AmMMMaK, ero (u3MYeCKMe W XUMHUYECKHE CBOMCTBA, MOJIydYCHHE U
npuMeHeHne. Conu aMMOHHUS, UX (PU3MUYECKHME UM XUMHYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakiys Ha MFOHbI aMMOHUS. A30THas KMCIIOTa, €€
HoJiyyeHue, (pu3nyeckue 1 XuMUYeCKue CBOMCTBa (00IMe Kak MpeICTaBUTENs]
Ki1acca KHCIOT M cnenuduueckue). Vcnosnap3oBaHue HUTPATOB U coJied
aMMOHUS B KaueCTBE MHHEpAIbHBIX yH0OpeHH. XHUMHUECKOe 3arps3HEeHue
OKpy>Karollel cpesibl COeAMHEHUSIMU a30Ta (KUCIOTHbIE JOXKAHU, 3arps3HeHue

BO3]1yXa, IOYBBI U BOJIOEMOB)

2.4

docdop, amorponHbie MoauduKanuu Gochopa, GU3NIECKHE 1 XUMUUYECKUEC
cBoiictBa. Oxcun Qochopa(V) u dochopHas kucnora, QGuU3MYecKUe u
XUMUYECKHE CBOWCTBa, mosydeHue. lcronb3oBaHue ¢ochaToB B KayecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmast xapaktepuctuka 31eMeHTOB |VA-rpynnsl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEepHbIE CTENEHW OKHCICHMS. YTJIEepoJ, aIOTPOIHbIE
Mou(UKAIMK, PACHPOCTpaHEHHWE B NpUpoje, (U3NYECKHE U XUMHUUECKUE
cBoiictBa. Ancopouus. KpyroBopot yrieposa B npupojae. OKcuibl yriaeposa,
ux (U3MYEeCKue U XMMUYECKHE CBOWCTBA, NEMCTBUE HAa JKUBBIE OPTaHU3MBI,

MOJIYYCHHEC U [TPUMCHCHHC. DKOJOTUYCCKHUE HpO6HCMBI, CBsA3aHHBIC C OKCHAOM
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yraepoaa(lV); rumore3a 11006ambHOTO TOTEIUICHUS KJIMMATA; MAPHUKOBBIMA
addekr. YronpHas KucCiIoTa W €€ CONMM, WX (PU3UYECKHE U XUMHYCCKUE
CBOICTBA, MOJydyeHHE U NMpuMeHeHue. KauecTBeHHas peakuusi Ha KapOOHAT-
HOHEIL. Mcroabp3oBanue Kap6OHaTOB B 6I)ITy, MCIUIUHEC, ITPOMBIIIJICHHOCTU U

CEJILCKOM XO3AUCTBE

2.6

[TepBoHauanbHbIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TWIEH, alleTUJIEH, 3TaHOJ, TJIMLEpPUH, YKCyCHas
kucioTta). Ux coctaB u xumuueckoe crpoeHue. [lonarne o Ouoornyecku
BXKHBIX BEIIECTBAX: JXKUpaX, OelKax, yrieBoJaX — M WX POJIH B KU3HU
yenoBeka. MarepuanbHOe €IMHCTBO OPraHWYECKUX U HEOPTraHUYECKHUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usmueckue u XUMUYECKHE CBOWMCTBA, IOJIyY€HUE U
npuMenenne. CoequHeHus KpeMHUs B mpupoje. OOmme mpeactaBieHus o0
okcuzae kpemHus(1V) u kpemaueBoit kucnote. CUIMKaTBI, UX HUCIIOJIb30BAHUE
B ObITYy, MeAMIMHE, NPOMBIIUIEHHOCTH. BakHelue CTpOUTENbHbIE
Marepuaibl: KepaMuKa, CTEKJIO, IEMEHT, OeTOH, >kene300eToH. [IpoGmemsl
0€30I1aCHOTO MCIIOJIb30BAaHUs CTPOUTEIbHBIX MAaTepHajoB B IOBCEJHEBHOH

KHN3HHU

2.8

XUMHYECKUN IKCIEPUMEHT: U3YYCHHE O00pa3I0B HEOPraHWYECKUX BEIIECTB,
CBOWCTB COJISTHOM KUCJIOTHI; MPOBEICHUE KAUYECTBEHHBIX PEAKIIUN Ha XJIOPHU/I-
WOHBI W HAOJIOJICHUE TPU3HAKOB HMX IPOTEKAHHUS, OIBITHI, OTPAKAIOIINE
(bM3uYeCcCKre U XUMUYECKHUE CBOMCTBA TAJIOTCHOB U KX COCTMHEHHH (BO3MOKHO
WCIIOJIb30BaHNE BHUACOMATEPHAJIOB); O3HAKOMJICHHE C 00paslamMu XJIOPHJIOB
(rayloTeHnI0B); O3HAKOMJIGHHE C oOpas3laMu cepbl U €€ COCTUHEHUSIMH
(BO3MOXHO WCIOJIb30BAaHUE BHJICOMATEPHANIOB); HAOIIOJCHUE IIpolecca
oOyriuBaHUs caxapa MoJ JAeWCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KUCIOTHI,
U3y4eHUEe XUMHUYECKUX CBOMCTB pa30aBIeHHON CEpHOM KUCIIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuu Ha cyabhaT-uoH U HaONIOJeHHWEe TMpuU3HaKa e&
MPOTEKAHUS;, 03HAKOMJICHUE ¢ PU3NUECKUMH CBOMCTBaMHM a30Ta, (hochopa u ux
coeMHEHUN (BO3MOXXHO HCMONB30BAHUE BHICOMATEPUANIOB), OOpa3amMu
a30THBIX U (HOCHOPHBIX yAOOpeHuit; monydeHune, coOupanue, pacro3HaBaHue
Y U3y4EHUE CBOMCTB aMMHAKa; MIPOBEACHHE KAUYECTBEHHBIX PEAKUIUU Ha MOH
amMmMoHHMsT W (ochaT-MOH © UIyUyEHUE TMPU3HAKOB HX MPOTEKAHMUS,
B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MENIbIO (BO3MOKHO

HUCIIOJIb30BAHHUEC BI/IIICOMaTCpI/IaJIOB); HN3Y4YCHHC MoJenei KpUCTATNINYCCKUX
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pemérok anMasa, rpadura, (QynIepeHa; O3HAKOMIIGHHE C IIPOIECCOM
azicopOIMK pacTBOPEHHBIX BEUIECTB AKTMBUPOBAHHBIM YIJIEM M YCTPOICTBOM
IIPOTHBOra3a; MOJIydeHHe, COOMpaHHe, paclo3HaBaHUE M HU3ydEHHE CBOICTB
YIJIEKHCIIOTO Ta3a; MpOBEACHUE KadeCTBEHHBIX pEaKkUWii Ha KapOoHAT- |
CUJIMKAT-UOHBl M W3YyYECHHE IPU3HAKOB MX IPOTEKAHMS; O3HAKOMIICHUE C
IPOAYKUMEN CHIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHNUE dKCIIEPUMEHTAIBHBIX

3a/1a4 110 TeMe «BakHenre HeMeTaUIbl U UX COEIUHEHUS))

Merannsl 1 ux COCINHCHUA

3.1

OO0mas xapakTepuCcTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHHUHU
ux nosnoxeHus B Ilepuonmueckoil cucreMe XMMHMYECKMX 31eMeHToB J[.M.
MeneneeBa u ctpoeHus aToMoB. CTpoeHHEe MeTaIoB. MeTannnyecKkas CBsI3b
U MeTajyindyeckas KpHUCTaJUIMYecKash pemérka. OIEeKTPOXUMHUYECKHH psj

HaIpsHKEHUH METaJUIOB

3.2

dusndecKrue 1 XMMUUIECKHe CBOMCTBA MeTaiioB. OO1Ire criocoObl MOTydeHUs
MeTaioB. [ToHATHE O KOPPO3UU METAILIOB, OCHOBHBIE CTIOCOOBI 3aITUTHI UX OT
koppo3uu. CriaBsl (CTalb, YyT'yH, JIOPATIOMAHNAM, OPOH3a) M KX TPUMEHEHNE

B OBITY U MPOMBIIIJIEHHOCTH

3.3

[llenounble MeTauibl: MojiokeHue B Ileproauyeckoil cUCTEME XUMHUYECKHX
anementoB /.. MenzeneeBa; CTpO€HUE UX aTOMOB; HAXOXKJIECHUE B MIPUPOJE.
dusnveckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HAaTpHs U Kajus). OKCHIBI
U THAPOKCUIBI HaTpusi W Kayius. [[puMeHEeHHE MICIIOYHBIX METALIOB M HX

COEIUHEHNN

3.4

IllemouyHo3eMenbHBICE METAUIBI MArHMM MW KajdbLMH: IIOJOKCHUE B
[lepuonuueckoit cucremMe xumuueckux osiaemeHToB JI.WM. Menpaeneena;
CTPOCHHME MX aTOMOB; HaXOXJCHHUE B mpupojie. OU3ndYecKue U XUMUUYCCKUE
CBOWCTBA MarHusi W Kalblius. BakHelmme coenuHeHHs Kaiblus (OKCHI,

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

3.5

ANIOMUHHIN: TIOJIOKEHHE B Hepnozmqecxoﬁ CUCTEMEC XMMHNYCCKHX OJJICMCHTOB
I[I/I MCHILCJ'ICCBa; CTPOCHUC aTOMa; HAaXOXACHHUC B IIPUPOIC. dusnueckue u
XHMHYECKHE CBOICTBA aIIOMHUHMUSL AM(I)OTGpHHC CBOMCTBAa OKCHAA H

TUAPOKCH A A TFOMUHUA

3.6

Keneso: monoxenue B HCpI/IOI[I/I"IeCKOI\/’I CUCTEMEC XUMHUYCCKUX 3JICMCHTOB Z[I/I
MeHz[eneeBa; CTPOCHHUEC aTOMa; HAXOXKJACHUC B IPHUPOIC. dusznueckue u
XHUMHUYECKHE CBOMCTBA JKejesa. OKCI/II[BI, TUAPOKCUIABI U COJIN )KCJ'IC3E[(”) u

xene3za(lll), ux cocras, cBOICTBa U MOTyYeHHE
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3.7

XUMHUUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3LaMy METaJIOB U CILIABOB,
X (pU3MYECKMMM CBOMCTBAMU; M3Y4YE€HHE PE3yIbTaTOB KOPPO3UU METAJUIOB
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocoOeHHOCTeH
B3aMMOJICHCTBUS OKCHJA KajlblUd U HaTpus C BOJAOM (BO3MOXKHO
UCIIOJIb30BaHUE BHUAEOMATEPUAIIOB); MCCIEAOBAHUE CBOMCTB MKECTKOW BOMBI;
nporecca TOpPEeHUs Kelle3a B KHUCIOpoAE (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPHAJIOB); PU3HAKOB MIPOTEKAHUS KaUECTBEHHBIX PEaKIUil Ha MOHBI
(Marausi, Kanuelus, amoMuHus, nueaka, xenesa(ll) u xenesa(lll), mexu(ll);
Ha0JII0/IeHUE U ONMCaHKE MPOLIECCOB OKpAIIMBaHUs IIJIJAaMEHH HOHAMU HATpHs,
Kamuss W KajublMs  (BO3MOXHO  HCIIOJIb30BaHUE  BUJEOMAaTEpHAaJOB);
uccienoBaHue aM(OTEpHBIX CBOWCTB TMIAPOKCHIA ATIOMUHUS U THAPOKCUIA
LIMHKA; pelIeHNnEe SKCIIEPUMEHTAIBHBIX 33/]1a4 10 TeMe «BakHelne MeTaibl

1 UX COCIUHCHU)

XHUMHS ¥ OKpYKarolas cpeia

4.1

HoBsie maTepuansl 1 TEXHOJIOTMU. BelecTBa 1 Matepualibl B MOBCEIHEBHOM
JKU3HU YeJIOBEeKa. XUMUA U 3I0pOBbe. be3omnacHoe ucnoab30BaHue BEMIECTB U
XUMUYECKUX peakuuii B ObITy. [lepBast momoImp Mpu XUMHUYECKHX OXKOTax U

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOW  TPAMOTHOCTH.  XUMHUYECKOE  3arps3HECHHE
okpyxatomeit cpeabl [IJIK. Posib XumMuu B perieHu 3K0JIOTHIECKUX TTPoOIeM.
[IpupoaHble MCTOYHUKU YIIEBOAOPOIOB (Yrojib, MPUPOIHBIA ra3, HedTh),

IPOIYKTHI UX NepepaboTKH, UX POJIb B OBITY U MPOMBIIILIEHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: U3y4yeHHe 00pa3lioB MaTepHaioB (CTEKIIO, CIIIaBbI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)
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MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoOBaHUs

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

1

[IpencraBnenue:

1.1

0 TI03HABAa€MOCTH SIBIGHUM NPUPOJbl, TOHUMAaHUE OOBEKTHUBHOM
3HAYUMOCTH OCHOB XMMHMUYECKON HayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0Iel KyJIbTYphl U NPaKTUYECKOU
NeATEeNbHOCTH 4YEJIOBEKAa B YCIOBHMAX COBPEMEHHOIO OOIIECTBA;

IIOHMMAaHHUE MECTa XUMUHU CPEAN NJPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJaX IMO3HAHHWA, B TOM YHCJIC SKCIICPUMCEHTAJIBHBIX U
TCOPECTUYCCKHUX MCETOJAaX HUCCICAOBAHUA BCHICCTB H HU3YUCHUA
XUMHNYECKHX peammﬁ; YMCHHUEC HCIOJB30BaTh MOACIU  IJId

00BSCHEHUS] CTPOCHHSI ATOMOB U MOJIEKYJ

1.3

0 cdepax npodeccHoHATLHON NEATEIbHOCTH, CBA3AHHBIX C XUMUEH
U COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha IOCTHIKEHHIX
XUMHYECKOH HAayKH, YTO IMO3BOJUT OOYYArOIIUMCSl pacCMaTpUBATh
XUMHUIO Kak cdepy cBoedl Oyaymed  mpodecCHoHAIbHOU
NESITEeIbHOCTH ¥ CIEJIaTh OCO3HAHHBIM BBIOOD XUMHH  Kak
npoWIFHOTO TpeaMeTa NpHU Tepexoje Ha YPOBEHb CPEIHETo

o01ero oOpa3oBaHus

Bnagenue cucreMo XMMHUYECKHUX 3HaHUU H YMCHHUC IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYacCT:

2.1

BaO)XHEHIINE XUMUYECKUE IOHATHS: XUMUYECKUH 3JEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, IIPOCTOE U CI0XKHOE BELIECTBO, OHOPOAHAS U
HEOJTHOPOJHAsl CMECh, OTHOCHUTEIBHBIE AaTOMHAasi U MOJIEKYJIApHas
Macchbl, KOJMYECTBO BEUIECTBA, MOJIb, MOJIIPDHAs Macca, MOJIIPHBIN
00bEM, OKCHI, KUCIOTa, OCHOBAHHE, COJNb (CPEaHssl), XUMHUecKas
peaknys, peakUuu COCIUHEHMs, pPEaKUUHM pPas3JIoKEHHs, pPEaKLuu
3aMeIlleHNs], peaklul oOMeHa, TeIUIOBOM 3((EeKT peakiuu, 9K30- U
9HAOTEPMHUUYECKUE PEAKIMH, PACTBOP, MAaccoBasi OISl XMMUYECKOTO

OJICMCHTAa B  COCAMHCHMH, MaCCOBass HOJId U  MNPOUCHTHAaA
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KOHIICHTPALUsA BEIECTBA B PACTBOPE, PO aTOMA, JIIEKTPOHHBIN CIIOK
aToma, aTOMHas OpOuTai b, PaJHyC aToOMa, BaJEHTHOCTb, CTEIECHb
OKHUCIJICHMs], XUMUYECKAs CBSI3b, JJIEKTPOOTPULIATEIILHOCTD, ITOJISPHAS
U HENOJSApHAs KOBAJECHTHAs CBs3b, MOHHAs CBS3b, METAUIMYECKAs
CBSI3b, KpUCTAJUINYECKAs peIETKA (AaTOMHAs!, MIOHHAsA, METAJUIMYECKasl,
MOJIEKYJISIpHasi), MOH, KaTUOH, aHUOH, JIEKTPOJIUT U HEIEKTPOJIUT,
JNMEKTPOJINTHYECKAsT IUCCOLMAIMS, pPEaKIuH HOHHOTO OOMeEHa,
OKHCIIMTEIbHO-BOCCTAHOBUTEIIbHBIE  PEAaKIUM,  OKHUCIUTENIb U
BOCCTAaHOBHTENb, OKHCICHUE M BOCCTAaHOBJICHHE, DJIEKTPOJIM3,
XMMHUYECKOE paBHOBECUE, OOpaTHMble M HEOoOpaTUMblE peakiHu,
CKOPOCTb XUMHYECKOW peakiuu, karanusarop, 11K, kopposus

MCTaJIIIOB, CITJIaBbI

2.2

OCHOBOTIOJIATAIOIINE 3aKOHBI XWMHH: 3aKOH COXpPAaHEHHUS MacChl,
nepuoanueckuii 3akoH JI.M. MeHnneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIpo

2.3

TEOPUH  XUMHUH:  ATOMHO-MOJIEKYJISIpHAs  TEOpHs,  TEOpHs

AIEKTPOJIUTUUECKOU JTUCCOIHAITIT

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH:

3.1

YMEHHE TMPaBWJIBHO WCIIOJIb30BaTh HW3YYCHHBIE BEIIECTBA H
MaTepuaibl (B TOM YHUCIIE MHUHEpPAIbHBIC YHOOpEHUS, METaUTbl U
CIUIaBbI, TPOJYKTHI  IMEpepabOTKH  MPHUPOJTHBIX  HCTOYHHUKOB
YTI1€BOIOPOJOB (YIJIsl, TPUPOIHOTO raza, HeTH) B OBITY, CEIBCKOM
XO3SCTBE, HAa MPOM3BOJICTBE M TOHUMAHWE 3HAYCHUS IHKHPOB,
OClKOB,  YIJIEBOJOB Ui  OpraHM3Ma  4eJOBEKa;  YMEHHUE
IPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha

OpraHu3M YCJIOBCKA U OKPYKAIOLIYIO IIPUPOJAHYIO CPEAY

3.2

YMCHHUEC UHTCTPUPOBATD XUMUYCCKHUEC 3HAHUA CO 3HAHUAMU APYIUX

y‘le6HBIX IpeaMETOB

3.3

HaJIM4YMe OMbITa pabOThI C PA3IUYHBIMU UCTOYHUKAMU HH(GOPMAIUH
0 XMMUM (HaydyHas M Hay4YHO-TIOMYJISpHas JIUTeparypa, CIOBapH,

CIIPaBOYHHMKHU, HHTEPHET-PECYPCHI)

3.4

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

HCIIOJIb30BaTh €€ s peuicHus y‘IC6H0-H03HaBaTCJ'IBHBIX 3aga4
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BH&I[GHI/IG OCHOBaMH MOHSITHUMHOI'O arrmapara U1 CHUMBOJIMYCCKOTO

SI3bIKa XUMHH JIJIs1 COCTaBJICHUS (DOPMYIT HEOPraHMUYECKHX BEILIECTB,

‘ YpPaBHEHUN  XMMHUYECKUX pPEAKUUN; OCHOBAMH XUMHUYECKOU
HoMeHkyIatypsl (IUPAC 1 TpuBnanbHOi)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS neMeHTa B [lepuoanaeckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
5 XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsij sjpa, oOIIee Yucio
3JIEKTPOHOB), PACIPEICICHHEM 3JICKTPOHOB MO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX IEPHUOJIOB, KATTUS U KATBIIHS
IIpencraBinenue O  NEPUOAMYECKOW  3aBUCHMOCTH  CBOMCTB
XUMHUYECKUX IJIEMEHTOB (paJlyc aToMa, JIEKTPOOTPUIIATETLHOCTS ),
6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IOJIOXCHHS 3JICMCHTOB B
[lTepuognueckoit cucteme (B MalblX TMEpPUOAAX U TJIABHBIX
MOJTPYIax) U JIEKTPOHHOTO CTPOCHHS aTOMa
7 Ymenue knaccuuuupoBarth:
7.1 XUMHYECKHE ITIEMEHTBI
7.2 HEOPraHWYECKHUE BEIIEeCTBA
7.3 XUMHUYECKHE PEaKIIUU
8 YMeHue onpeaensrTh:
81 BaJICHTHOCTh U CTENEHb OKUCICHHSI XMMHUYECKUX 3JIEMEHTOB, 3apsij
' MOHA
8.9 BUJT XMMUYECKOM CBSI3U M THUI KPUCTAJUIMUECKON CTPYKTYpHI B
' COEIMHEHUSIX
8.3 XapaKTep CPeIbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHM )
8.4 OKHCITUTEIh ¥ BOCCTAHOBUTEIIb
9 YMeHue xapakTepu3oBarh (pU3nuecKkue U XUMUYECKUE CBOMCTBA:
MPOCTBIX BELIECTB (KUCIOPOA, O30H, BOJOPOJ, rpadur, anmMas,
9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIMA, MarHHUMH,
KaJIbIIMHA, aJTIOMHHHH, KEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJE€ HMX BOJHBIX PacTBOPOB (BOJa,
9. aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHABI U TUIPOKCHIBI

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

I11), okcuast yraepoaa (11 u 1V), kpemuus (1V), azota u pocdopa (111
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u V), cepot (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,

(docdopHas, yroapHas, KpeMHHEBAsE KHCIIOTA U UX COJIH)

MPOTHO3UPOBAaTh M  XapaKTEpU30BaTh CBOMCTBAa BEIECTB B

3aBUCHUMOCTHU OT HMX COCTaBa U CTPOCHHA, NPUMCHCHUC BCIICCTB B

93 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXXHOCTh IIPOTCKAHUS
XHUMHWYECKUX TPEBPAIICHUN B PA3IMYHBIX YCIIOBUSIX
10 YMeHue COCTaBIsATh MOJICKY/ISIPHBIC M HOHHBIC YPABHCHUS PEAKIUH,
B TOM YHUCJIC:
10.1 peakuuii 'OHHOTo 0OMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX XUMHYECKHE CBOWCTBA M3YYCHHBIX KJIacCOB
' (Tpyrmim) HEOPraHMYECKUX BEIIECTB
10.4 MTOATBEPKTAIONIUX TEHETHUSCKYIO B3aUMOCBSI3b MY HUMHU
11 YMeHue BBIUUCIATD (MIPOBOTUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJICKYJISPHYIO M MOJISIPHYFO MAacChl BEIIECTB,
' MacCOBYIO JOJII0 XUMHYECKOTO AJIEMEHTA B COSAMHEHUU
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM ra3oB
114 [0 ypPaBHEHHUSM XHMHMYECKUX PEAKIUl U HAXOAUTh KOJIMYECTBO
' BelIeCTBa, 00bEM U Maccy peareHTOB WIH MPOJYKTOB PEaKIuu
12 Bianenue (3HaHME OCHOB):
OCHOBHBIMM ~ METOJIaMHU  HAY4YHOTO TMO3HaHWs (HaOnoJeHueE,
12.1 U3MEpEeHHe, SKCIIEPUMEHT, MOJICIIUPOBAHKE) PU U3YUYECHUH BEIIECTB
' U XMMHYECKUX SIBJICHHM;, yMeHHe CchOpMyIUpoBaTh MpodiIemMy u
PEUIOKUTH MYTH €€ PeIIeHUs
s Oe3omacHON paboOThl C XMMHYECKMMH BEIIECTBAMU, XUMHUYECKOM
' MOCY/I0H U J1abopaTOpHBIM 000pyIOBaHUEM
paBUJIaMU 6€e301acHOTO oOpaieHus c BEIIECTBAMH,
UCTIOJIb3YEeMbIMU B TIOBCEAHEBHOMW JKU3HH, TIPaBUJIAMH MTOBEJCHUS B
123 Hensix cOepekeHus 3A0POBbsl U OKPYXKAIOIMIeH MPUPOTHON CPEeIlbl;

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

MMpEaAOTBPAIICHUA UX BPEAHOT'O BO3JIEHCTBUSA
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13

Hannune MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUWA U OCYIICCTBJICHUSA

CICAYIOMUX XUMHUYCCKHUX SKCIICPUMCHTOB:

13.1

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

WJUTIOCTPUPYIOLIUE MPU3HAKUA MPOTEKAHUA XUMUYECKUX PEAKIIUI

13.2

M3y4eHHE CIIOCOOO0B pa3JielIeHus cMecel

13.3

IOJly4deHUE KHUCIOpOJa M U3Yy4EHHME €ro CBOICTB; IOJy4YEHUE
BOJIOPOJIa U U3y4EHHE €r0 CBOICTB; MOJydeHUE YIJIEKHCIIOTO ra3a u
U3y4YE€HUE €ro CBOWCTB; IMOJy4eHHE aMMHMaKa W HU3yYeHHUE €ro

CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOM JOJed

PacTBOPEHHOTO BEIIECTBA

13.5

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

KHCJIOT U LIEJI0YEN

13.6

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

LIUHKA

13.7

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

«Baxxnennne MeTaJlIbl M UX COCANHCHUA»

13.8

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

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

14

YmMmenne:
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NpPEACTaBIATh Pe3yiabTaThl 3KCIEpUMEHTa B (OpMe BBHIBOJOB,

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

MaKpo- ¥ MUKPOMHPE, OOBACHATH IPUYHUHBI MHOTOOOpa3usl BEIECTB
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HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHA

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TTIOHATUS
1.1 Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei
19 ATOMBI M MOJIEKYJIbl. XUMHYECKHE HJIeMEHThl. CHMBOJBI XUMHYECKUX
' anemMeHTOoB. [IpocThie U ClIoKHBIE BEIIECTBA.
13 Xumnueckasi ¢Gopmyna. BajJeHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB.
. CrerneHb OKUCICHUS
3aKk0oH TOCTOSIHCTBA cocTaBa BemiecTB. OTHOcHUTENIbHAs AaTOMHAs Macca.
1.4 OtHOcuTeNnbHAsA MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHYECKOT0 AJIEMEHTA
B COCTMHEHUU
L5 KonnuectBo BemectBa. Monb. MomnsipHass macca. MousipHbIii 00b€M Ta30B.
' B3anMocBsI3b KOMMYECTBA, MACCHI M YMCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
16 ®u3nueckue U XUMHYECKHUE SBJICHUS. XMMUYECKasl peakUuus U €€ MPHU3HAKHU.
' 3aKOH COXpaHEHUsI MacChl BEIECTB. XUMUYECKUE YPAaBHEHUS
5 [Tepuonunueckuii 3axkoH u Ilepuoanyeckas cucreMa XMMHUYECKHX 3JIEMEHTOB
J.N. MenneneeBa. CTpoeHUE aTOMOB
[lepnoanueckuit 3akoH. [lepmoanueckas cucreMa XMMHUYECKHX 3JIEMEHTOB
2.1 JA.N. Menneneesa. [lepuonsr u rpynmbl. @U3HYECKUN CMBICT MOPSIAKOBOIO
HOMEpPA, HOMEPOB NEPHUOJA U TPYIIIbI FJIEMEHTA
Crpoenue aromoB. CoctaB aToMHBIX siaep. M3otonbl. Dnexkrponsl. CtpoeHue
2.2 ANEKTPOHHBIX 00004eK aToMOB TepBbIX 20 XHMHUYECKHUX DIIEMEHTOB
Ilepuonnueckoit cucremsl [[.11. Meneneera
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
NEPUOJIOB, Kallus, Kajblus (paguyca aTOMOB, 3JIEKTPOOTPHUIATEILHOCTH,
2.3 METAJIMYECKUX M HEMETANIMYECKHMX CBOMCTB) M UX COEAMHEHUH B
COOTBETCTBUU C TIOJIO)KEHHEM »3JeMeHTOB B Ilepumoanueckoil cucreme u
CTPOEHHEM MX aTOMOB
3 Crpoenue BelecTa
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3.1

Xumnueckasi cBsizb. KoBajieHTHas (MOJsipHAsT ¢ HEMOJISIPHAS)  CBS3b.
DNEeKTPOOTPULIATENIBHOCTh ~ XUMHYECKUX  demMeHToB. MonHas  CBs3b.

Meranmnnueckas cBSI3b

3.2

Tunel KpUCTAJUIMUECKUX PEIMIETOK (aroMHas, HWOHHAs, METaJUIMYecKas),
3aBUCHMOCTb CBOWCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOM PEIIETKU U BUJA

XUMHYECKOH CBA3U

Baxwueline npencTaBuTeNd HEOPraHWYECKUX BellecTB. Hemertamnsl U ux

COCIUMHCHUS. Mertannsl 1 BX COCINHECHUA

4.1

Knaccudukanus u HOMEHKJIaTypa HEOPTaHMYECKHX COCIMHEHHI: OKCHIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIE) U
HecoJieoOpa3yrolye; OCHOBAHMHN (LIENOYM W HEpacTBOPHUMBIE OCHOBAHUSA);
KUCJIOT (KUCIIOPOJCO/EpXKAllue U OECKUCIOPOJHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@uU3NYeCcKue W XHMHUYECKHE CBOMCTBAa MPOCTHIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJI0Pa, KMCIOPOia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

Ou3nvecKkue W XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB: JIUTHS,
HATpUsl, KK, MAaTHUS W KaJIbIUs, ATIOMHHUS, XKene3a. DIEKTPOXUMHUICCKUI

A HANPSHKEHUM METAJIOB

4.4

DU3NYECKUE U XUMHYECKHUE CBOMCTBA BOJIOPOJIHBIX COCTUHEHN HEMETAIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPO/Ia, AMMHAKA

4.5

dusnuecKkue U XUMHUYECKHE CBOMCTBAa OKCHIO0B HemeramioB: cepol (1V, VI),
asota(ll, 1V, V), dochopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). IToaydenue

OKCHJOB HEMCTAIJIOB

4.6

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

xenesza(ll, 111). TlomydeHre OKCHIOB METAILIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAHUM U aM(OTEPHBIX THAPOKCUAOB (HA IIpUMeEpe
TUAPOKCUAOB AQIIOMHHHUSA, >Kene3a, LuHKa). [lodydyeHue OCHOBaHUU W

aM(bOTEePHBIX THIPOKCHIOB

4.8

OO0u1re XMMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJAOPOIAHOM, CEpOBOJIOPOTHOM,
CEpHHUCTOMH, cepHOil, a30THOH, (pochopHOi, kpeMHHEBOMH, yroabHOU. OcoObie
XMMHMYECKHE CBOWCTBA KOHLEHTPUPOBAHHOM CEpPHOM M a30THOM KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckne cBoicTBa cpeaHux coiel. [lomyuenue comneit
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4.10

[Monyuenue, coOupaHue, pacro3HaBaHUE BOJOPOJA, KHCIOpOJa, aMMHAKa,

YTIIEKHCIIOTO Ta3a B JIabopaTopuu

4.11

[Tomyyenne amMmmuaka, CEpHOM M a30THOM KUCIIOT B poMbiluieHHOCTH. O0mmue

CHOCOOBI TIOJYYCHHSI METAJUIOB

4.12

I'enermueckas CBI3b MCXKAY KiIaCCaMH HCOPraHUYCCKUX COGI[I/IHCHI/II\/JI

XUMHUYECKUE PEAKIUU

5.1

Knaccugukanus XuMHYECKIX peakIiii Mo Pa3InIHbIM IPU3HAKAM: 110 YUCITY U
COCTaBY Y4YacCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIUIOBOMY 3ddexTy, 1o

H3MCHEHHIO CTCIICHEH OKMCICHUS XUMHUUICCKUX 3JIEMEHTOB

5.2

TemoBoil 3¢ ekt XuMHYEeCKON peakiuu, TEPMOXUMHYECKHE YypaBHEHUS.

DK30- U SHIOTEPMUYECKUE peakluu. TepMOXUMHUYECKHE YpaBHEHHUS

5.3

OKI/ICJ’II/ITGJ’IBHOBOCCTaHOBI/ITeJ'II)HI)Ie peaKHI/II/I. OKI/ICJ'II/ITGJ'II/I " BOCCTAHOBUTCIIN.
[Ipomeccel  OKMCIEHUST W BOCCTAHOBJICHHUS.  DJEKTPOHHBIM  OanaHC

OKHCIUTEIHLHOBOCCTAHOBUTEIILHOM pC€akuuun

5.4

Teopust NIEKTPOJUTHIECKON AUCCOManny. KaTHOHBI, aHUOHBI. DJIEKTPOIUTHI

1 HEOJICKTPOJIUTHI. CunbHbBIE U ca0bIe SJICKTPOJINTEL. CreneHb JUucconmanmmn

5.5

Peakiun wonHOTO OOMEHA. YCIIOBHS NMPOTEKAHUS PEakluii HOHHOTO OOMEHa,

TIOJIHBIE U COKpAIlEHHbIE HOHHBIE YPABHEHUSI peaKuit

XUMUS 1 OKpYXarolias cpeaa

6.1

BeH_[eCTBa n MaTcpuajibl B HOBCGHHCBHOI;'I JKM3HHM dYeJIoBeKa. be3omacHoe
HCIIOJIB30BAHUEC BCHICCTB H XHMMHUYCCKUX peaKHI/Iﬁ B J'Ia60paT0pI/II/I n 6I>ITy.

HepBaﬂ IIOMOIIb IIPHU XUMHUYCCKUX OKOIraX U OTPAaBJIICHUAX

6.2

XHUMHYECKOE 3arpsi3HEHHE OKpYXKalIel cpeapl (KUCIOTHBIE — JOXKIIH,
3arpsi3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MpeIoTBPAICHUS
[IpenensbHas ngomyctumasi koHueHtpauus BemectB (IIJIK). Ponp xumuu B
PEIICHUU AKOJIOTHYECKUX mpoOieM. YCWiIeHHe MmapHUKoBoro dddekra,

pa3pymI€Hue O30HOBOI'O CJI0A

6.3

[Tpumenenue cepsl, a3ota, Gpocopa, yriepoaa, KpEMHUS U UX COCAMHCHHUN B
ObITY, MEIHUIIMHE, NMPOMBIIUIEHHOCTH U CEIbCKOM Xo3siicTBe. [IpumeHeHue
METAJUIOB M CIUIaBOB (CTallb, YYT'YH, IIOPATIOMHHMH, OpoH3a) B OBITY HU
HPOMBIIIJICHHOCTH UX coeTuHeHnH. [ToHATHE 0 KOPPO3UHN METAIIOB, OCHOBHBIE

CITIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[IpupoHbBIE HMCTOYHMKH YIIIEBOAOPOAOB (Yrojib, MPUPOAHBIA Ta3, HEePTH),

MPOJIYKTHI UX TiepepaboTku (OEH3UH), UX POIIb B OBITY U MPOMBIIIICHHOCTH
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HepBOHa‘-IaJILHLIe MOHATUS 00 OPraHM4CCKUX BCHICCTBAX KaK O COCAMHCHHAX

yrjiepoaa (MeTaH, 9TaH, 3TUJICH, alICTWJICH, 3TAHOJI, ITIMLICPHUH, YKCYCHaA KI/ICJIOTa).

0 [NonsiTre 0 OGMOTOTMYECKU BaXKHBIX BEILIECTBAX: )KUPAX, OCIKaX, YTIIeBOJaX — U UX
POJIH B ’KHU3HU YETOBEKa
7 Pacuérsr:
7.1 1o (opMyiaM XUMHUYECKUX COeTMHEHUN
7.2 Macchl (MacCOBOM) JIOJIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 M0 XMMHUYECKHM YPaBHEHUSIM
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

 Xwumwus: 8- kjacc: 0a30BbI  ypOBEHb: Y4YEOHUK; 5-¢ U3JaHUE,
nepepaboranHoe [abpuenssa  O.C., OctpoymoB W.I'., CnaaxoB C.A.
AxmmonepHoe obmectBo «M3mnarensctBo «lIpocBemnienue»

 Xumwms: 9-1 kjacc: 0a30BbI  ypOBEHb: Y4YEOHUK; 5-¢ U3AaHUE,
nepepaborannoe [abpuensn O.C., OctpoymoB W.I'., CnankoB C.A.
AxkmmonepHoe obmiectBo «M3matenbctBo «lIIpocBemenue» Ilepuonnueckas
cucTeMa XMMHUUYECKUX dj1eMeHTOB [[.M.MeHnneneeBa

Tabnuna pacTBOPUMOCTH

P}I,II AKTHBHOCTH MCTAJIJIOB

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIA-YPOBEHb.
-Peamuzanmsi-tpe6oBanuii-OI'OC-0cHOBHOT0-00111eT0-00pa30BaHUsI. -

MeTtoaudeckoe-mocoodue-as-yuntes. pdf
MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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