MHWUHHUCTEPCTBO MNPOCBEIEHUSI POCCUVCKOM ®EJEPALIAU
MununcTepceTBo oopazoBanHus Ty/ibcKok 001acTH

MO ropoa AJiekCUH

MBOY "Ceneckasa OOI Ne21"

PACCMOTPEHA COI'JTACOBAHA YTBEP}KJIEHA

METOJIMYECKUM COBETOM  3aMEeCTUTEIb JUPEKTOpa I/I® zmpeKTopa

yUYUTEJEH nmo YBP f 52 (o 218
7z Fust LAY |
[Tportokou Nel O/JZ%%F R AN I i
oT «28» 08 2025T. Kocapesa T.1O. o Tomg,aqu E.A.
[ Hpmcas Nol 79

oT «28» 08~ 2025 r.

PABOYAS ITPOTPAMMA
(ID 7841449)

yueoHoro npeamera « XumHus. bazoBblil ypoBeHb»

st o0yyJaromuxes 8 — 9 kinaccoB

cesio Ceneno 2025






HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
npeaycMaTpUBAET pPACHpE]CNICHHEe €ro Mo KilaccaM M CTPYKTYpPUPOBAHHE IO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEM OOydJaronuxcsi, OMNpPEaAeNsIeT BO3MOXXHOCTH TpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4eHHs] XUMHUHM HA YPOBHE IeJIe N3y4eHHsI TPeIMETa 1 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
poJiib UrparoT (GopMUpYEMblE XUMHUEH NPENCTaBICHUS O B3aMMOIIPEBPAIICHUSIX
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 NI CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHUN, HEOOXOOUMBIX 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 pOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUS B OOYyYEHMHM XUMHUU OO0ECHEUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHCTEMBbI TEPBOHAYATBHBIX TMOHATHH XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa k e€ uzyudeHuto. CojaepkaHue CKIIQJbIBAETCS W3 CUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS,

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

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMATPUBAIOTCS HA OCHOBE SMIIUPHUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIHOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX NpeAMETOB: «OKpyX aloIHUil MUpY,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M KakK OJHOr0 U3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHIL.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B
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NpUOOIIEHMM K HAy4YHbIM METOJaM T[O3HaHUs TpU M3YyYEHUU BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCEITHEBHOM JKU3HMU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yClIOBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o00mel (YHKIMOHATBFHOM UM  €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM JIEATETLHOCTH;

— ¢opMHpoBaHHE y OOYyYalOIUXCS TyMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMH K OOYYEHHUIO, CMOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U clloXKHbIE BEleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Mosib. MonsipHas Mmacca. B3auMocBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs MacChl BelIecTB. XUMHUYeckue ypaBHeHwus. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB O00pa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCIOTOW) SIBICHUH, HaOJI0ICHUE 1
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/IelieHus CMECeil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeililue npeacTaBuTe/Id HEOPraHMYEeCKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl
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MOJIyYeHHs] KUCJIopoAa B JabOpaTOpud U NPOMBINUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCWJICHHE TapHUKOBOTO 3 PekTa, pa3pylieHue 030HOBOTO CIIOSI.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

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

®dusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YelloBeka. KpyroBopoT Bojabl B MPHUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
CBOMCTBa OKCUIO0B. [lonyueHne OKCUI0B.

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

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. Ousuveckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamieHusi ropeHust (mokapa), O3HAKOMJIEHHE C oOpa3llaMu OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METAJIaMHU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),
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uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuecknit 3axkon u Ilepuoamyeckas cucremMa XUMHYECKHUX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE M IIETOYHO3EMENIbHBIC METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepunoguueckoit cucrtembl xumuueckux anemeHToB [[. M. MenneneeBa. [lepuobl
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuognueckount cucremsl . WM. MeHnneneea. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue [lepuoauueckoro 3akoHa u [leproanueckor CUCTEMbl XMMUYECKHX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lloHHAas CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPaMH KHCJIOT M IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJIENBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHME BEIECTBA, a3, (U3UYECKUE BEJIIMYUHBI, C€IUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. [lepuoanueckasl cucteMa XUMUYECKUX JIEMEHTOB [l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILIECTB, OTHOCAIIUXCA K Pa3IWYHbIM KjlaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHHIO CTETICHEW OKUCIEHUS XMUMHUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKUX peakiusx. [IoHITHe 0 TOMOTE€HHBIX M TETEPOTEHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO

pPaBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBnenue YpaBHEHUM
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OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. CreneHn gucconuanuu. CUIbHBIE U C1a0bie SJIEKTPOTUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconanuu. KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHsATHE O TUAPOIIH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(x;mopuma HaTpusi), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKU  TMPOTEKAHWS  pEeaKuuid  HOHHOTO  oOMeHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBKD KAYECTBEHHBIX pEakIMidl Ha HOHBI, pEUICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MpUMEpPE  XJopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mas xapaktepuctuka snmemMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMUYeckue cBorcTBa. OKCHIBI CEpPbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Iprumenenune cepHoil KUCI0ThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha
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cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPaLCHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nUecKue U XMMUYECKUE CBOMCTBA, MoJydyeHue u npumeHenue. Coau aMMoOHMUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanue HUTPATOB M COJEd aMMOHMS B KadeCTBE MUHEPATbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCJIEHUS.  YTJepoi,  auIOTPOIHbIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIy4eHHE W TpPUMEHEHHE. DKOJIOTHYeCKHe MPOoOIeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIIICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHl WX mepepaboTku (O€H3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuyeckue W XUMHUYECKHE CBOMCTBA, IOJyYEHUE H
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,
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CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpobiemMbl 6€30macHOro MCIMOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIEOMAaTepraoB), HaOOICHUE TIpoIiecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
WOH W HaOJIOJICHHE MpuU3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (PU3nuecKuMu
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTalioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crnocoObl TonyyeHus MeTawioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAXOXICHHUE B IMPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u
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TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux ainemeHToB JI. 1. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aToMa, HaAXOXJAEHUE B mpupoae. Du3nMyecKue Hu
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOWMCTBAMH, HW3yUYEHUE PE3YJbTATOB  KOPPO3UH  METAIIOB  (BO3MOKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPUANOB), MPHU3HAKOB  MPOTEKAHMUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUIJAaMEHW WOHAMHU HATpus, Kalud M KalblUsd (BO3MOXHO MCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepuasibl B NMOBCEIHEBHOM KW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u
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Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W MOHATHH, ABJSIONIUXCS CUCTEMHBIMH JIJIS OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPECHHE, MOJCIb, SIBICHHE, MapHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOJHUKHM, JMDJCKTPUKH, (POTODIEMEHT, BEMIECTBO, Tel0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHSI, MUKPO3JICMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.

13



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpPUEHTAUM WU
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIJIAJIETh JTOCTOBEPHOM HH(pOpMALUEH O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax W NpaBUJaX MEKIUYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBIMIOJTHEHUW YYE€OHBIX, TIO3HABATECNbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA34X YEIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN
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JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TNPOSKTHOM H  HCCIIECIOBATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 XWU3HU, OCO3HAHHUE ITOCIICICTBUNA U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYEHHUI0 TPOo(eccuii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIEe KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MaCHOTO OBEACHUS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpBl, OCO3HaHHUS TJ00aIbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMerampeaMeTHBIX PE3yNbTATOB BBIACISIOT 3HAYMMbBIC TS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWI W3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O ICJIOCTHOM
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Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWMBATH B3aMMOCBS3b C JIPYTMMH TOHSTHUSMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PaCCYKJeHUs (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC TPEACTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
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,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyeCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIIOTE3bI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;
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YMEHHE MPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOHUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIB30BAHMS PA3IMUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIEIOBATEIbCKON AESTENIBHOCTH MH(OPMALMIO O BIMSHUU IPOMBIIUIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CylIEeCTBY  OOCyXJaeMol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBIMOJHEHUS XUMUYECKOTO JKCIEpUMeHTa (1abopaToOpHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJIeM HAa OCHOBE Y4€Ta OOIIMX MHTEPECOB U COTIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOATEIBHO OIPENENATh LEJH JEATEIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTABIIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIPEAJIaracMble B yCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI
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NeUCTBUM, creuudpuueckue s TOpeAMETHOM ob0macth  «XUMHS», BHJIBI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

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

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YYaIOIIUXCS YMEHUI:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUU Pa3JIOKEHUS, PEaKIUU 3aMElIeHUs, PEeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHWOH, PACTBOP, MAaccoBas JIOJs BEIIECTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

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

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

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBs3U (KOBaJICHTHAass W HOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

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

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OOMNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
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XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacrnpeereHle uX 1Mo 3JEKTPOHHBIM CIIOSIM);

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

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAs ONUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

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

BBIYHUCIISIT OTHOCUTEIBHYIO MOJIEKYJSPHYIO M MOJISIPHYKO MAaccChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMAaTH3aluio, Kiaccuukaiuio,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

clenoBaTh ~ IpaBUJiaM  MOJb30BaHUS ~ XUMHUYECKOM  MOCyIod |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCIOPOJa), IPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

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

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U
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HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAasd
koHueHtpauus [1/IK BemecTsa;

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

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, METaJUIMYEeCKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: ONHWCHIBATH M XapaKTEepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0o003HaueHusi, KOTOpPhIE HMEIOTCS B TNEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMICTB 3JIEMEHTOB M MX COEJUHEHUI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCIICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO
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oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYI0O W MOJSPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHbIM OOOpYIOBAaHWEM, a TakKKe TMpaBwia oOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON JEATEIbHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJIIOIeHNe, M3MEpPEHUE, MOJCIUPOBAHUE, HKCIEPUMEHT (peaibHbId U
MBICJICHHBIN ).
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TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.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
Bopopoa. Ilonsitue o kucnorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.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

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC 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
OBHIEE KOJIMYECTBO YACOB I10 68

[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 DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.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
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL 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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Uroro mo paznueny 25
Pazgen 3. Merasibl M UX COeIMHEHUSA
. bubnuoreka [JOK
3.1 Obumpe cBOHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxkueiimme MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasnen 4. Xumus u okpyskaiomias cpeaa
4.1 BemntecTtBa 1 MaTepuaisl B )KU3HA YeJIOBEKa 3 bubmmorexa [OK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BDE 3 bu6mmoreka [IOK
PBHOE BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

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

1

ITo teme: «IlepBOHaYanbHBIE XUMHYECKHAE TTOHATHUS»

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX TIOHATHI: aToM,
MOJIEKyJla, XUMHYECKHH D3JIEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE
BEIIECTBO, CMECh (OJHOpPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTEIIbHAs aTOMHAsi W MOJICKYJSIpHAsE Macca, KOJMYECTBO
BEIIECTBA, MOJb, MOJIIPDHAs Macca, MaccoBas IOJs XUMHYECKOTO
JJIEMEHTa B COCIMHEHUH, MOJISIPHBIH OOBEM, XMMHUYECKasl PeaKius,
KnaccuuKas — peaknuid:  peakluu  COCAWHEHHS,  PEakKIuu
pa3OKEHUs, pEaKIMH 3aMEIICHUs, pPeakIuu OOMEeHa, JK30- H
SHJOTEPMHUUYCCKHE PEAKIUHU, TEIUIOBOM 3(PQeKT peakiuu, pacTBop,

MaccoBasi J10Jig BelecTBa (MPOLEHTHAs! KOHIIEHTPAlMsl) B pacTBOpe

1.2

HUITIOCTPpHUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MMOHATHH H

IIPUMCEHATH 3TU MMOHATHSA ITPU OIMMHMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIB30BaTh XHUMHNYECCKYI0O CHMBOJIMKY MJIsI COCTABJICHUA (bOpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

PaCKphbIBAThb CMBICJI 3aKOHOB COXpaHCHUA MacCChblI BCIICCTB,
IIOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE DPCaKIUn (HO Yucily Hu COCTaBy

YUYaCTBYIOIIMX B PEaKIH BEUIECTB, 110 TEMJI0BOMY YPPEKTy)

1.7

BBIYUCIISIT OTHOCUTCIIbHYIO MOJICKYJSAPHYHO W MOJISIDHYIO MAcCChI

BCIICCTB

27




1.8

BBIUMCIIATH MAacCOBYIO JIOJII0O XHMHUYECKOTO 3JeMeHTa 1o (opmyre

COCOUHCHMS,

1.9

BBIYUCIISATh MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METObl IMO3HAaHUS — HAOJIOJCHHUE,
U3MEpEeHUe,  MOJEIMPOBAHME,  AKCHEPUMEHT  (peajbHbli U

MBICJICHHBIN )

[To Teme: «BaxHelmume npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PacCKpeIBaTb CMBICII OCHOBHBIX XHUMHUUYCCKUX TTIOHSTHH: OKCHnI,

KHUCjI0Ta, OCHOBAHUEC, COJIb

2.2

ONpCAC/IATh NPUHAIIICI)KHOCTh BCIICCTB K Ol'IpeI[eJ'IéHHOMy KJ1aCcCy

coeMHeHu! no popMyaam

2.3

K.]'IaCCI/I(l)I/II_[I/IpOBaTI) HCOPTaHNYCCKHEC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMHUYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KIJIACCOB, MOATBEp)KJasi ONHCAaHUE MPUMEpaMH

MOJIEKYJISIPHBIX YPAaBHEHHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIN

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IPOTCKAHUA XHUMHYCCKUX

MIPEBPALLEHUN B PAa3INYHBIX YCIOBUAX

2.6

ClIeZIoBaTh TpaBHJAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOW U
1abopaTOpPHBIM 00OpPYIOBAHMEM, a TaKXKe IMpaBWJIaM OOpaIleHHus C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMH I10 BBIOJHEHHIO
7a00paTOPHBIX XUMHYECKUX OIBITOB MO TOJIYYCHUIO M COOMpPAHUIO
ra3o00pa3HbIX BemlecTB (BOJIOpPOJA M KHUCIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C OMNpPENeNEHHOH MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIECTBA, TNIAHKPOBATh U MPOBOJIUTH XUMHUECKUE IKCIIEPUMEHTBI T10
pacrio3HaBaHHUIO PACTBOPOB MICJIOYEH W KHUCIOT C TOMOUIBIO

UHAMKATOPOB (JaKkmyc, peHondTanen, METUIOPAHK U IpyTue)

2.7

IIPOBOAUTD paC‘IéTH 0 YpaBHCHUIO XUMHWYECKOH p€akuuun

[To Teme: «llepmommueckunn 3axkoH u Ilepuogumueckas cucrema
xumuyeckux snemeHToB JI. M. MengeneeBa. CtpoeHue aTromoB.

Xumudeckas cBiI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIbHEIC peakum»

3.1

PacCKpbIBaATb CMBICII OCHOBHBIX XUMHWYCCKUX TMOHSATHM: AApPO aToMma,
BHGKTpOHHLIﬁ clion arToMa, aTOMHasid Op6I/ITaJ'IB, paauyc aroma,

XUMHUYCCKas CBA3b, IOJSIpHAA W HEMOJEIPpHAA KOBAJICHTHAA CBA3b,
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3IEKTPOOTPUIIATEILHOCTh, HMOHHAsl CBSI3b, WOH, KAaTHOH, aHUOH,

CTCIICHb OKHCIICHHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTb XUMHUYCCKHUEC DJICMCHTBI

3.3

OTNUCBHIBATh W XapaKTepu3oBaTh TaOnuuHyro (popmy Ilepmomnueckoii
CUCTEMbl XMMMUECKHUX D3JEMEHTOB: pa3iu4arTh MOHITHUS «TJIaBHAS
noarpynna (Arpymnma)» u «mnoOouHas mnoarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) Neprnoabl

3.4

packpsiBaTh cmbich Ilepmogmueckoro 3akona .M. Menpgeneesa:
ACMOHCTPUPOBATH NIOHUMAHUC nepnozu/lqecxoﬁ 3aBHICHMOCTH CBOMCTB
XUMHUYECCKHUX DJJIIEMCHTOB OT HX TIIOJOXKCHHSA B Hepno;mqea(oﬁ

CHUCTEMCE

3.5

COOTHOCHUTh  O0O3HAauUeHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XuMu4yeckux  anemeHtoB ..
MenpeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMHUYECKHUX DJJIEMEHTOB (cocTaB W 3apsja sjapa, o0llee 4YHUCIio

AJIEKTPOHOB U pacnpeeNeHHue X MO ANEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUA DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

OTIpENeNATh BUJ XHMHUYECKON CBsI3W (KOBaJeHTHas W HOHHas) B

HCOPraHM4CCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo U XMMHUYECKas pEaKuus»

1.1

pacCKpbIBaTb CMbLICII OCHOBHBIX XHUMHYCCKHUX MMOHSATHM: pacTBoOp,
OJICKTPOJIUTBI, HEIJICKTPOJUTBI, 3JJICKTPOJIUTHYCCKAd AUCCOLIMalNs,
pCakiiuu HMOHHOI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMLIe n HeO6paTI/IMLIe peaKkiuu,
OKHCIIUTCIbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuy, OKHCIIUTCIIb,
BOCCTAHOBUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aAJUJIOTPOIINA,

aM(bOTepHO CTh, XUMHUYCCKasa CBA3b (KOBaJ'IeHTHa}I, HNOHHAasd,
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MeTajyIn4yeckas), KpUCTalIMdyecKas pemeérka, CIUIaBbl, CKOPOCThb

XUMHYECKON peaKkuu

1.2

WIUTIOCTPpUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHSATHH U

IMPUMCHATDH 3TU MMOHATHSA ITPU OIMMUCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

COCTaBJIATh YpPaBHEHUS HJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LICJIOYEH M COJIEM, IOJIHBIE M COKpALEHHBbIE YPaBHEHUS DPEaKLUN

MOHHOIO 00OMeHa

1.4

PaCKpBIBATh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKImﬁ

MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIHi

1.5

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUYECKOUN pEeaKIINU

Ilo Temam: «Hemeramnsl u ux COCAUHCHUA» U «MeTtanapel U WX

COSTMHEHU S

2.1

XapaKTePU30BaTh (OMUCHIBATH) OOIIHE U CTIEIIM(PUICCKUE XUMUICCKUE
CBOWCTBA TIPOCTBIX M CJIOKHBIX BEIIECTB, TOJTBEP)KIas OIMUCAHUE
MpUMepaMy MOJIEKYJISIPHBIX Y HOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX

XUMHUYECKUX PEaKINi

2.2

COCTaBJISITh YPaBHEHUS PEAKIMH, TOATBEP)KIAIONTNX CYIIIECTBOBAHUE

T€HETHYECKO CBSA3H MCXKIOY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMHA,
BO3MOXXHOCTH MPOTECKAHUA XHUMHNYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBHUAX

2.4

cleoBaTh IpaBWJIaM TMOJB30BAaHUS XUMHUYECKOW TOCyIoll H
1a00opaTopHbIM O0OpYIOBAaHUEM, a TAKXKE IpaBWiIaM OOpalieHus C
BEUIECTBAMU B COOTBETCTBUM C HMHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYCHHIO M COOHMpaHHIO

r33006p33HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO ra3a)

2.5

IPOBOJUTH PEAKLUUH, TOATBEPKAAIOIINE KAa4eCTBEHHBIH COCTaB
Pa3MMYHBIX BEIIECTB: PACIO3HABATh OIBITHBIM IYTEM XJIOPHI-,
Oopomua, uoauna,  Kapbonar, ¢Qocdar, cumukar, cyabdar,
THJIPOKCUMOHBI, KaTHOHBl AMMOHHS, HMOHBI HM3YYEHHBIX METaJUIOB,

IMPUCYTCTBYIOIHEC B BOAHLIX pACTBOPAX HECOPIraHNMYCCKUX BCUICCTB

ITo Teme: «XuMHS U OKpYXKaroIIas cpena»

3.1

PaCKpbIBaTb  CMBICII  OCHOBHBIX XHMHWYCCKHUX MOHSATHM: HI[K

BCUICCTBA, KOPPO3Hd MCTAJIJIOB
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3.2

HpI/IMeHSITB OCHOBHBIC onepauHH MBICHI/ITCHBHOﬁ ACATCIBbHOCTH —
aHalIM3 W CHUHTE3, CpaBHEHHE, O0O000IIeHUEe, CHUCTEeMaTH3alHIO,
BBISIBJICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CBH3€I>’I —  JJId I/I3y‘-ICHI/ISI
CBOI71CTB BCIICCTB U XHUMHUYCCKUX peaKqu/'I; eCTeCTBeHHOHayLIHI)Ie
METOJIbI TIO3HAHWS — HAOINIOJICHUE, W3MEpPEHUE, MOJICITHPOBAHUE,

9KCIEPUMEHT (PEAJIbHBIA U MBICICHHBIN)

31




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Poiab XMMHM B KU3HU YE€JIOBEKA. XUMHUS B CHUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEMIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsTHE O METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMCCH. Cnioco0n1

pa3aeieHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. Xumuueckre »dieMeHThl. CHMBOIBI XHUMHYECKHX

a51eMeHTOB. IIpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumuyeckas popmyna. BaleHTHOCT aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHas — Macca.
OtHocuTenbHAasE MOJIEKYIIIPHAs Macca. MaccoBas oI XMMUYECKOTO 2JIEMEHTa

B COCIMHCHUH

1.5

KonunuectBo BemectBa. Monb. MousipHast Macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl U 4YHClia CTPYKTYPHBIX €IWHHUIl BeulecTBa. Pacu€rel mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKUE SBICHHS. XHUMUYECKass peakius U e€ MPU3HAKH.
3aKOH COXpaHEHHUs MacChl BEUIECTB. XuMHUUeckue ypapHeHus. Kinaccudukanus

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

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKON MOCYJI0M, C TPaBUIIAMH
paboThl B JabopaTopur W mnpuéMamMu oOpalieHus C  J1abopaTOPHBIM
00OpyJIOBaHMEM, H3YYCHHE U OIUCAaHUE (U3MUYECKUX CBOWCTB 0O0pasloB
HEOPraHMYECKUX BEIICCTB, HaOMoJacHHe (U3NYeckux (IJIaBJIICHHUE BOCKa,
TasHUE JIbJIa, pACTHPAHHUE caxapa B CTYIKE, KMIICHUE M KOHJICHCAIIUS BOIbBI) U
XUMHYECKUX (TOpeHHe CBeYd, [MpOKATMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SBJICHUH, HAONMIOJEHHE U OIHCAHHE
OPU3HAKOB TMPOTEKaHWs XUMHUYECKHX peakiuid (pasjokeHHe caxapa,
B3aMMOJICHICTBE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3iokKeHHEe
ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICHCTBHE JKelie3a ¢ PaCTBOPOM

conmu meau(ll), uzyuenue cnocoOoB pazaencHus cMeceit (C MOMOIIBI0 MarHUTa,
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¢bwIbTpoBaHUe, BBIIAPUBAHUE, AUCTHIULILUSA, Xpomarorpadus), mpoBeaeHUE
OUYMCTKH OBApEHHOM cOM, HAOIIOEHUE U OIIMCAHUE PE3YIbTATOB IPOBEICHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHA MACCHI, CO3[aHUE MOJCIIEH

MOJIEKYII (IIapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT u mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B mpupoje, Gu3NYeckne M XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcuapl. IIpumenenue kuciopona. CrnocoOb
MOJy4eHHUs KHCIOpoAa B JabopaTopuu M NpOMBIILIEHHOCTH. Kpyrosopot

KHcopoa B mpupoae. O30H — alioTponHast MoAU(UKALMS KUCIOpoaa

2.2

TemnoBoil 3P PexT XuMHUUEeCcKol peakiuu, TEPMOXUMHUECKUE YPaBHEHHUS, 3K30-
U SHAOTEpMHUUYECKUE peakuu. TOIMBO: yroyib U MeTaH. 3arpsisHeHUE BO3AyXa,

yCcUJIEeHUE MTApHUKOBOTO 3P eKTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

Bonopon — snemeHnt m mpoctoe BemecTBo. HaxokIeHne Boaopoaa B IPHPOJE,
¢usnueckre W XUMHUUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI TOJTydEHHS.

Kucnorte! u conu

2.4

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

2.5

duznueckue CcBOWCTBA BOAbl. Boga kak pactBopuTeiab. PacTBOpBL
Haceimmennbsie 1 HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg 40Jis BelleCTBA B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posb pacTBOpoB B NpUpOJIe W B JKU3HU 4ejoBeka. Kpyroropot
BOJIbI B TpHpOAE. 3arps3HeHHE MPUPOIHBIX BoJa. OxpaHa W OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmvyeckux coeauHenuid. Oxcuapl. Knaccuduxarus
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconieoOpazyromue. Homenknarypa okcuaoB. dusmueckne W XUMHUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcHoBanus. Knaccudukanust ocHOBaHWI: MIETOYM U HEPACTBOPUMBIE
ocHoBaHusl. HomeHknarypa ocHoBanuil. dusnyeckue U XMMUYECKUE CBOMCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukanus xucnot. Homenknatypa kuciaor. dusznueckue u
XUMHYECKHE cBoMcTBa KuCIOT. Pan aktmBHOocTh MetauioB H.H. bekertosa.

HonyquI/Ie KHUCJIOT

2.9

Conu. Homenknarypa coneil. @u3znueckne U XMMHUYECKHE CBOWCTBA COJIEH.
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[Tony4yenue coien

2.10

I'enetnueckas cBsI3b MCXKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

211

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHCJIOpOJia B BO3AYyXE, IOJIydE€HHE, COOMpaHue, paclo3HaBaHUE U H3ydeHHUE
CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aUMOJEUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M NpEKpallleHus TopeHus (Ioxapa), 03HaKOMJIEHHUE C
o0Opa3llaMu OKCHJOB U OINHMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacrno3HaBaHUe M H3Y4YE€HHE CBOWCTB BOAOpoJa (ropeHue), B3aUMOJEHCTBHE
BoJsiopoaa ¢ okcumom meau(ll) (Bo3MOKHO MCTIOJIL30BaHUE BUICOMATEPUAIIOB),
HaOmoJieHne 00pa3lioB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHHE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C pPA3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOM JI0JIEW PaCTBOPEHHOIO
BEIIIECTBA, B3aMMOJEHCTBHE BOABI C MeETaulaMd (HATPUEM M KaJbIUEM)
(BO3MOXHO HCHOJIb30BaHUE BHJIEOMATEPHAIIOB), OIpPEAEICHHE PAcTBOPOB
KHCIIOT M IIeJ04Yel C TOMOIbI0 HHAWKATOPOB, HCCIEN0BaHHE OO0Opas3IoB
HEOPraHMYECKUX BEIIECTB pa3IUYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHUS
OKpackl HHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJouell, Hu3ydyeHue
B3auMojeiicTBus okcuna meau(ll) ¢ pacTBOpoM CepHOM KHCIOTBI, KHCIOT C
METaJJIaMH, PEaKIMii HEUTpaIn3aluu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOTO MeTajlyla JpyrdM M3 pacTBOpa COJM, pEIIeHHE
SKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BaHeinine kiacchl HEOPraHUYECKUX

COEIUHEHUI)

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

BOCCTAaHOBHUTCIIbHBIC PCAKIINHN

3.1

[lepBpie MOMBITKH KIACCUPUKALMU XUMHUYECKUX dieMeHTOB. I[lonstue o
TPYNIax CXOTHBIX AJIEMEHTOB (ILEJOYHBbIE U IIENIOYHO3EMEIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amdoTepHbIE

OKCHUABbI U TUAPOKCHUIBI

3.2

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3J1eMeHTOB J[. 1.
Menneneena. KopoTkonepuoinas u JUIMHHOTIEPUOTHAS (hopMbI
[lepuonnueckort cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
[lepronsr m rpynmbl. PU3AYECKUN CMBICI TMOPSAKOBOIO HOMEpA, HOMEPOB

nepuoJa v rpytIibl 3JICMCHTA

3.3

CTpOGHI/Ie atroMoB. CocTaB aTOMHBIX AACP. M30TOIIEL. BHCKTpOHH. CTpOCHI/IC
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AJIEKTPOHHBIX 000J04YeK aroMoB 1mepBbIX 20 XHMHYECKHX 3JIEMEHTOB
IIepuoguueckoit cucremsl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 10 €ro MnoJjoxeHuro B [lepuonnyeckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUsl pajJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKMX CBOMCTB IO IpynnaM M IEPHOJaM.
3nauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB JUISl pa3BUTHS HaykKd M npaktuku. WM. MenneneeB — y4€Hblii U

rpax JaHuH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAsT W HEMOJSpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHAas CBI3b

3.6

Crenenpb okuciieHus. OKHCIUTEIEHOBOCCTAHOBUTCILHBIC pCaKkuu. HpOIICCCBI

OKHCJICHHS B BOCCTaHOBJICHUS. OKUCIUTENIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aMMOJCHWCTBUE THMIAPOKCHAA LHUHKA C PACTBOPAMH KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPHUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJbHBIX peakiuil (ropeHne, peakluy pa3ioKeH s, COeAMHEHNS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHUYCCKaA pCaKIusl. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eCKuXx 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHWHM CBOMCTB
XUMUYECKUX JJIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIUSI W WX
COCIMHCHUH B COOTBETCTBHM C IIOJIOXKEHHUEM 3JeMeHTOB B Ilepmonnueckoi

CUCTCMC U CTPOCHUCM HX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHUYECKOH CBS3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
1 BUJIa XUMHYECKOM CBS3H. KJ'IaCCI/I(l)I/IKaLII/I}I N HOMCHKJIATYpa HECOPraHUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K  pa3JINYHbIM KiI1acCcaM HCOPTraHNYCCKUX COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAA CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMHYeCKUX peakluil M0 pa3IuyHbIM MpU3HAKaM (110 YUCITY U

COCTaBy Y4YaCTBYWOIIUMX B pPCaKIMU BCHICCTB, IO TCIIJIOBOMY 3(p(peKTy, 1o
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U3MEHEHUIO CTEIIEHEH OKHUCICHHUS XUMHYECKHX QJIEMCHTOB, IIO O6paTI/IMOCTI/I,
[0 Yy4acTUIO Karajnu3aropa). OK30- U JHAOTEPMUUYECKHE PEAKIUHU,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCSCKOMN pCaKkuuun

1.4

[Tonsite 06 0OpaTHUMBIX M HEOOPATHMBIX XMMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX U I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHHM.
@DakTOppl, BIMAIOIIME HA CKOPOCTh XMMHUYECKOM pEakUMM M II0J0KEHHE

XHUMHYCCKOT'O paBHOBCCHUS

1.5

OKHCANTENBEHO-BOCCTAHOBUTEIILHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHuE  ypaBHEHMMH
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAaKIUMH € HCIOJIb30BAHMEM METOJA

AJIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Karnonsl, aHnoHpl. MeXaHN3M IUCCOIMAIMU BENIECTB C PA3IMYHBIMU BHJIAMU
xumMudeckoi cBs3u. Ctenenpb aucconnanuu. CHIBHBIE U CITA0BIe AIEKTPOJIUTHI.
Peakiun monHOTO OOMEHa. YCIIOBHSI MPOTEKAHMS PEAKIIMA MOHHOTO OOMEHa,
MIOJHBIE M COKpAlIEHHbIE HMOHHBIE ypaBHEHHs peakiui. CBOMCTBa KHCIIOT,
OCHOBAaHMH ¥ COJEH B CBETE TPEACTABICHUH 00 dJICKTPOJUTHYCCKOU

nucconuanuu. KauectBeHHble peakiii Ha MOHBI. [loHsATHE O THAPOIU3E Coeit

1.7

XUMUYECKUN OSKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSIMH KPUCTAJUTMUECKUX
pEelIETOK HEOPraHMYECKHUX BEIIECTB — METAIJIOB W HeMeTasioB (rpadura u
ayMasa), CJIOHBIX BEUIECTB (XJIOpuIa HATpUs); HCCIEAOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peaklUd OT BO3ACUCTBUS pPa3IMUYHBIX (HAaKTOPOB;
UCCIIEJIOBAaHHE  DIIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEUIECTB,  Ipoliecca
JTUCCOLMAlMM  KHUCIOT, IHeno4Yed u  cojieil  (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHUE OIMBITOB, WUIIOCTPUPYIOIINX MPU3HAKU
NPOTEKaHUs peakluii HOHHOro 0OMeHa (00pa3oBaHUE OCaJiKa, BhIICICHHE Ta3a,
0o0pa3oBaHUE BO/JIbI); OMBITOB, WUJUTIOCTPUPYIOMIMX MPUMEPHI OKHCIUTEIHLHO-
BOCCTAaHOBUTENIBHBIX peakluil (TOpeHHe, Peakiuy Pas3yIoKeHUs, COCIUHEHUSs);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C IOMOIIbIO KAYECTBEHHBIX PEAKIIHA

Ha MOHBI; pCICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

061_[[215{ XapaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/Ie 151 (I)I/I3I/I‘leCKI/Ie CBOMCTBA MMPOCTBIX
BEIIECTB — TajJlor€HOB. XMMHYECKHE CBOMCTBA Ha npumMepe  XJjiopa

(B3aHMOHCﬁCTBHC C MfCTalllaMH, HEMCTaJlllaMH, I_I_IC.HO‘-IaMI/I). XHOpOBO,Z[OpO,Z[.
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ConsiHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOJIy4€HUE, puMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M uejloBeKa. BaxkHenmue XJIIOpUIbpl U UX

HaxO0’JICHUE B MPUPO/IE

2.2

OO6mass xapaxrtepuctuka 31eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTENEeHN OKuciaeHus. CTpoeHne u GU3NUECKUue CBOMCTBA
IPOCTBIX BELIECTB — KUCJIOPOAa M Cepbl. AJUIOTPONHBbIE MOAU(UKALNU
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
¢u3nyeckne W XUMHUYECKHE CBOWCTBA. OKCHIBI CEepbhl KaK MPEICTaBUTEIN
KHUCIIOTHBIX OKcuIoB. CepHasi KuCIOTa, PU3NYECKHE U XMMHUYECKHUE CBOICTBA
(oOmme Kak mpeAcTaBUTENs Kiacca KHCIOT U cnenuduueckue). XuMUUYECKHe
peakiuuu, Jexalue B OCHOBE IMPOMBIIUIEHHOTO CIoco0a IMOJIy4YeHHUs CepHOM
kucnotsl. [lpumenenne. Conu cepHOM KHUCIIOTHI, KaueCTBEHHas peakius Ha
cynbdar-uoH. Haxoxnenue cepel U €€ cOeMHEHUH B MpUpoje. XUMHUUYECKOe
3arpsi3HEHUE OKPYKAIOMICH Cpeibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE JTOXKIH,

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

2.3

OO6miass xapaktepucTuka 371eMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIECHUA. A30T, pacpoCTpaHEHUE B MPUPO/IE,
(bu3mvecKkne U XuMHUIeckrne cBoicTBa. KpyroBopot azora B mpupoae. AMMHAK,
ero (Qusmyeckre M XMMHUYECKHE CBOMCTBA, MOJydeHHe M npumeHnenue. Conu
aMMOHMS, UX (U3WYECKUE U XHMHUYECKHME CBOWCTBA, MpPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCIIOTa, €€ MOoJydeHHe,
¢usznueckue M XUMHUYECKHE CBOICTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnomb3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAJIbHBIX yIOOpeHMil. XuMUYecKoe 3arpsa3HeHHe OKpYXKaromiei
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsS3HEHHE BO3AyXa, MOYBBI

1 BOJOEMOB)

2.4

docdop, amnorponHsle Mogudukauu (ochopa, u3NUECKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopHas kuciora, QuU3NYECKHUe MU
XHUMUYECKHE CBOWCTBa, mosydyeHue. lcnonb3oBanue ¢ochaTtoB B KadecTBe

MHUHEpaJIbHBIX YA00peHUH

2.5

OOmas xapakrepuctuka 31eMeHToB IVA-rpynmnbel. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTE€pHbIE CTENEHUW OKUCIEHUs. YTJIepoJ, auIOTPOIHBIE
MoIuGUKAIMK, paclpocTpaHEeHHEe B MpHpoJe, (U3NYECKUEe M XUMHUYECKUE
cBoiictBa. Ancopbuus. Kpyrosopor yriaepona B npupoae. Okcuasl yrieposa,

nux (pmnqecxne n XUMHUYCCKUC CBOﬁCTBa, JIENCTBHE Ha >KUBBIE OpraHu3Mbl,
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MOJIYYCHHUEC U MPUMCHCHUC. DKOJIOTHYECKUE HpOGHeMLI, CBs3aHHBIC C OKCHUIOM
yraepoaa(lV); rumote3a r00aIbHOTO TMOTETUICHUS KJIMMAaTa; MapHUKOBBINA
apdekr. YrompHas KuCIOTa W €€ CONMU, WX (PUIUYECKHE M XUMHUYCCKHE
CBOICTBa, NOJydeHHe W mnpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHaT-
nonsl. Ucrnons3oBanue Kap6OHaTOB B 6I)ITy, MCIUIMHC, MMPOMBIIIJICHHOCTU U

CEJILCKOM XO03IUCTBE

2.6

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHMSIX
yriaepoaa (MeTaH, 3TaH, STWIEH, AaleTWJIEH, 3TaHOJI, TJMIEpPUH, YKCYCHas
kuciora). Mx coctaB m xumuueckoe crtpoeHue. llonstre o Ouomoruyecku
BOXHBIX BEIECTBAX: XHUpaX, OeNIKax, YIrJeBoJax — M HMX POJIU B JKU3HU
yeloBeka. MarepuanbHOe €IUHCTBO OPraHMYeCKMX MW HEOPTaHMYECKHX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBONCTBA, IMOJIyu€HUE U
npuMenenne. CoenvHeHHs] KpeMHUs1 B mpupoje. OOmme mpeactaBieHuss oo
okcuzae kpemHus(1V) u kpemHueBoi kucinore. CUIMKATHI, UX UCHOJB30BaHUE B
OBITY, METUIIMHE, POMBIIIUIEHHOCTU. BaxkHelme cTpouTtenbHble MaTepUaibl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. IIpobiembr Oe30macHOTO

HCIIOJIB30BaHUs CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHN3HHU

2.8

XUMHUYECKUN DKCIIEPUMEHT: HU3YUYCHHE O0pa3lloB HEOPTraHWYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUI-
WOHBI W HaONIOACHUE IPU3HAKOB WX IPOTEKAHUS, OIBIThI, OTPAXKAIOIIUE
(bM3MYeCKre U XUMHYECKHE CBOMCTBA rajIOTCHOB U MX COCAMHEHUH (BO3MOXKHO
WCITOJIb30BaHME BHJICOMATEPUAIOB); O3HAKOMJIEHHE C 0OpaslamMu XJIOPHJIIOB
(rayloTeHUI0B); O3HAKOMJICHHE C oOpa3lamMu cephl U €€ COCIMHCHHUSIMU
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUICOMATEPHUANIOB); HAOMIOJIEHHWE TIpoliecca
oOyriuBaHus caxapa MOoJ JIEHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI;
U3y4eHHUE XUMUYECKUX CBOMCTB pa30aBIECHHON CEPHOU KHUCIOTHI, MPOBEICHHE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH H HaOmoaeHue mpu3Haka e&
IPOTEKAHUs; O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaAMU a30Ta, (hochopa U ux
CoeMHEHUN (BO3MOXKHO HCIOJBb30BaHUE BHACOMATEPUANIOB), OOpa3amMu
a30THBIX U (HOCPOPHBIX YAOOpeHUi; monydeHune, cooupaHue, pacro3HaBaHue U
M3YYeHUE CBOWCTB aMMHAaKa; IMPOBEJICHUE KAuE€CTBEHHBIX pPEAKUUMi Ha HOH
amMmmMoHHMsT U (docdar-uOH ¥ HU3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMO/ICIICTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEJbIO (BO3MOXKHO

HUCIIOJIb30BAHHUEC BI/IIICOMaTepI/IaJ'IOB); HU3YyUCHUC Y (N E KPUCTAJTINIMICCKUX
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pemérok ainmasa, rpadura, QymiepeHa; O3HAKOMJIEHHE C IPOLECCOM
azicopOIMy pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4eHUe, cOOMpaHHe, PAaclO3HABAHWE M H3Y4EHHE CBOWCTB
YIJIEKUCIIOrO Tra3a; IPOBEJACHHWE KAayeCTBEHHBIX peakuui Ha kapOoHAT- u
CUJIIMKAT-UOHbl M H3y4YEHHE IIPU3HAKOB HX IIPOTEKAHMS; O3HAKOMIICHHE C
IPOAYKIMENH CWJIMKAaTHOM IPOMBIIIEHHOCTH; PEIICHHE 3KCIEPUMEHTaIbHBIX

3aJ1a4 110 TeMe «BakHenne HeMeTauIbl 1 UX COEIUHEHUI

Merannsl 1 ux COCAMHCHU A

3.1

OO011ast XapakTepUCTHKa XMMHUYECKHUX AJIEMEHTOB — METAJNIOB HA OCHOBAHUU UX
nonoxeHus B Ilepmoanueckoil cucreMe XUMHYECKHMX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBA3b U
MeTajyIn4yecKkasl ~KpUcTajsinyeckass pemérka. ODJIEeKTPOXUMUYECKUH  psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBA MeTa/uioB. O0Iue crnocoObl MOTydeHus
MetaiioB. [loHsTHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, AIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJICHHOCTH

3.3

[[lenounble MeTambl: moJiokeHue B Ileproanueckoil cUCTEME XUMHYECKUX
anemeHntoB J[.MI. MeHneneeBa; CTpO€HHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
dusndeckue 1 XUMUYECKUE CBOMCTBA (HA TpuUMepe HaTpus U Kaymsi). OKCUAbI U
TUAPOKCHABI HaTpus M Kaiaus. [IpruMeHeHHe IIeTOYHBIX METaUIOB M UX

COEeIUHEHNN

3.4

[llemouyHo3eMenbHBIC  METAIbI MAarHMii HM  KalblMA: IIOJIOXKCHHUE B
[Tepuoaunueckoit cucteme xuMuueckux anementoB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXXJCHHE B mpupojae. PU3MUECKHE M XUMHUYECKHE CBOMCTBA
MarHus W Kajablus. BakHelme coequHEHUs KaubIus (OKCHI, THIPOKCHI,

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

3.5

ANIOMUHHI: TIOJOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. dusnueckue u
XHMHYECKHE CBOMCTBA aIFlOMUHUS. AM(I)OTepHLIe CBOMCTBa OKCHJIA U THUAPOKCHU A

AJTFOMHWHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xXumuieckux snemeHToB J[.M.
MenneneeBa; CTpOEHHE aToMa; HaxoxiaeHue B npupone. Ddusznueckue u
XMUMHYECKHE CBOMCTBa jkeneza. OKcuipl, THAPOKcUIbl u conu kene3a(ll) u

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

XUMHUYECKUI SKCIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3ljaMy METauIOB U CILIABOB,
X (U3NYECKUMHU CBOMCTBAMH; H3yd€HHE pPE3YJIbTaTOB KOPPO3UU METAIIIOB
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHocTEN
B3aMMOJICHCTBUS OKCHJA KalblUs W HaTpus C BOAOM  (BO3MOJKHO
UCIIOJIb30BaHUE BHJIEOMATEPUAIIOB); MCCIECA0BAHUE CBONCTB JKECTKOM BO/IBI;
nporecca TIOpeHHs Kelle3a B KHCIOpoAe (BO3MOXKHO — MCIOJIB30BaHHE
BUEOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIUK HAa MOHBI
(MarHusi, Kanplusi, anmoMuHus, 1uHKa, xenesa(ll) u sxemesa(lll), memu(ll);
HaOJII0/IEeHNE U OMMCAHUE MPOLIECCOB OKPALIUBAaHUS IUIAMEHW MOHAMM HATpHS,
Kamuss W KanblMs  (BO3MOXKHO — MCIIOJIb30BaHME  BHJIEOMATEpPUAIOB);
uccienoBaHue am(pOTEepHBIX CBOWCTB THAPOKCHAA AITIOMHHHS M TUAPOKCUIA
[IMHKA; PEIIeHNEe YKCIIEPUMEHTAIBHBIX 33a4 1o TeMe «BaxxHelne MeTasl 1

UX COCIUHCHU

XHUMHS ¥ OKpYKarolas cpeia

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemiecTBa U maTepuanbl B MOBCEIHEBHOMN
JKU3HU 4YeJIOBeKa. XUMHS U 370poBhe. be3omacHoe uCnoab30BaHrE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momoms mpu XMMHUYECKHUX OXKOTaxX H

OTpPaBJICHUAX

4.2

OCHOBBI ~ DJKOJIOTMYECKOM  TPAMOTHOCTH.  XHMHYECKOE  3arpsA3HECHHE
okpyxatome cpeapl [1/IK. Pons Xxumum B perieHMu 3KOJIOTMYECKUX MPOOIIeM.
[IpupoaHble MCTOYHHUKH YIIEBOAOPOAOB (Yrojib, MPUPOIHBIA ra3, He(Th),

IPOIYKTHI UX NepepaboTKH, UX POJIb B OBITY U MPOMBIIILIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3yuyeHue oOpas3oB MaTepuagoB (CTEKIIO, CIUIaBbl

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)
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MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MNPUPOJbI, MOHUMAaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HayKH Kak O0O0JIaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOLIell KyJIbTypbl M HpPaKTHUYECKON
JEeATENbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUE MECTa XUMUU CPEAN APYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJaxX IMO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUIA
XUMHNYECKHUX peaxum‘/i; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o ctepax npodecCHOHATBFHON AEATEeIbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha JOCTHXEHUSX
XMMHUYECKON HayKd, 4YTO IO3BOJIMT OOYy4aroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK NPOGMIBHOTO IMpeaMera

IIpU NEepPeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHWYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BOKHCHIINE XHMHYECCKUE IIOHATHS. XUMUYCCKUM DIIEMEHT, aToM,
MOJIEKyJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJHAs CMECh, OTHOCHUTENbHBIE aTOMHas U MOJEKYJspHas
MaccChl, KOJMYECTBO BEIECTBA, MOJb, MOJIIpPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYeCKas
peakuusi, peaklUd COEIUHEHUs, pPEaKUUU pas3yIoKEHUs, pPEaKIUH
3aMeIIeHUs, peakluu oOMeHa, TerioBo 3(h(deKkT peakuuu, 5K30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAaccoOBas JAOJS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUM, MACCOBAsl A0S M MPOLIEHTHAS! KOHLEHTPALIUs

BCIIICCTBA B PaCTBOPE, SAAPO aTOMA, SHCK’I'pOHHHﬁ cioi aToMa, aTOMHasA
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opOuTanp, paguyc aToMma, BaJEHTHOCTb, CTEIEHb OKHUCIICHUS,
XMMHYECKAs CBS3b, JIEKTPOOTPULIATEILHOCTD, MTOJIIPHASL U HEMOJISIpHAs
KOBaJEHTHasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAs  CBA3b,
KpUCTANIMYECKass pelérka (aroMHas, WOHHas, MeTauInyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTHUOH, aHWOH, SJIEKTPOJIUT M HEIJIEKTPOJIUT,
UIEKTPOJIUTUYECKAsT  JUCCOLMALMS, PpeaklMd HMOHHOrO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHMCICHHME W  BOCCTAHOBICHHE,  DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKiuHu,
CKOPOCTh XUMHYECKOW peakumu, Katanmsarop, IIJIK, xkopposus

METaIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoITHaln

Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYCHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM umuclie MHUHEpalbHBIC YHAOOpPEHHs, METaUTbl M CIUIABHI,
MPOIYKTHl TepepadOTKA TPUPOIHBIX HCTOYHHUKOB YTIICBOJIOPOJIOB
(yrns, mpupomHoro raza, HedTH) B OBITY, CEIBCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsl OpTraHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHYECKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HUHTCIPUPOBATH XUMHUUYCCKHUC 3HAHUS CO 3HAHHUAMU OPYIuUux

y‘le6HLIX npeamMcETOB

3.3

HaJIN4MUC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHMMHH (Hay‘IHaSI U HAYYHO-INOIIYJIApHAsA JIMTEpaTypa, CJIOBApH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHIICCTBAX, HX
IMPEBPpAIICHUAX n MPaKTUICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJIb30BaTh €€ I peaicHus y‘Ie6HO'H03HaBaTeJ'IBHBIX 3aaa4

Bnagenue ocHOBaMH IIOHATHHHOTO arrmapara U CHMBOJHMYCCKOI'O

A3bIKa XUMHUHKU OJIs1 COCTaBJICHUA (I)OpMy.H HCOPraHN4YCCKUX BCLICCTB,
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YpPaBHEHUN  XMMHYECKMX  pEaKUUH; OCHOBAMHU  XUMHUYECKOU

nomeHknarypsl (IUPAC u TpuBuanbHON)

YMeHne oOBACHATH CBs3b MOJOXEHHs 31eMeHTa B Ilepuonmveckoit

CUCTCMEC C YHCIOBBIMU XApPaKTCPHUCTHUKaAMHW CTPOCHUSA AaTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsja sijpa, oOlee 4Yucio
JJIGKTPOHOB), PACIPENCICHHEM JJICKTPOHOB II0 JHEPTrEeTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KATTUS U KAJTBIIHS
IIpencraBnenne O  NEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XAMHYECKUX JJIEMEHTOB (paauyc aroma, JIEKTPOOTPHUIIATEIBHOCTH),

6 MPOCTBIX W CJOXKHBIX BEMIECTB OT TIOJOXKEHHUS JIIEMEHTOB B
[Tepuoanueckoit cucreme (B MalbIX TE€PUOJAX H  TJIABHBIX
MOATPYIIAX) W 3JICKTPOHHOTO CTPOCHHUS aTOMa

7 Ymenue knaccuuuupoBarh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOPraHMYECKHE BEIECTBA

7.3 XUMUYECKHE PEaKIIUU

8 YMeHue onpeaensrTh:

81 BAJICHTHOCTh M CTEMEHb OKHUCIICHHS XUMHUYECKHUX 3JIEMEHTOB, 3apsj

' HOHA

8.9 BUJ XHMHYECKOW CBSI3M M THI KPUCTAIUTMYECKOM CTPYKTYpHI B

' COCTUHCHHAX

8.3 XapaKTep Cpelbl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHCIIMTEIIh U BOCCTAHOBUTEIIh

9 YMeHHe XapakTepr30BaTh PU3NUECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPOI, rpadur, aamas,

9.1 KpeMHHH, a3or, docdop, cepa, XJIop, HATPUH, Kajauk, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJI1e30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE WX BOJHBIX pPAacTBOPOB (BOa,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUIBI M THUAPOKCHIBI

9.9 metamoB |-11A rpynm, amtomunus, menu (Il), munka, xeneza (1l u

. [11), okenapr yriepona (11 u 1V), xpemuus (1V), azota u docdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a3oTHcCTas, a30THas,
(docdopHas, yroiapHas, KpeMHUEBasE KUCIOTa U UX COJIH)

9.3 MPOTHO3UPOBAaTh W  XapaKTepU30BaTh CBOWCTBAa  BEIIECTB B
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3aBUCHUMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTb IMPOTCKAHNUA XUMHNYCCKUX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEaKLUM, B

10
TOM YHCIIE!
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX ~XMUMHUYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
' (Tpynn) HEOpraHUYeCKUX BEUIECTB
10.4 MTOITBEPKTAIOIINX TEeHETHYECKYIO B3aUMOCBSI3b MEXK /Ty HUMHU
11 YMeHUe BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCHTENIbHYI0O MOJICKYISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XMMHUYECKOTO JIEMEHTa B COETUHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00hEM Ta30B
114 [0 YypaBHEHUSM XHUMHYECKUX pPEaKIMH M HaXOIUTh KOJIUYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAaydyHOTO  TMoO3HaHHUS  (HaOmrozaeHue,
12.1 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHNE) IPU U3YYECHUH BEIIECTB U
' XUMHUYECKUX SBJIGHUH; YyMeHHe c(hOopMynupoBaTh MpolieMy u
MIPEJIOKUTh MYTH €€ perIeHUs
12.2 Oe3omacHOM pabOThl C XMMHYECKMMHU BEIECTBAMHU, XHUMHYECKON
' MOCYAOHU U 1a00paTOPHBIM 000PYI0BaHUEM
MpaBUJIaMH 0€30TaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B MOBCETHEBHOM XKM3HU, MPAaBUIIAMH MOBEACHUS B LIESIX cOepeKeHus
123 3I0POBbSI M OKpYXKAIOUIE MPHUPOAHOIN Cpelbl; MOHMMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBHUS Ha >KUBBIE OPraHU3Mbl OMPEeNEHHBIX
BEIIIECTB, CHOCOOOB YMEHBIIEHHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hanvnune mpakTH4ecKUX HABBIKOB TUIAHUPOBAHMSI U OCYIIECTBIICHUS
CJIEAYIOIMIMX XUMHUECKUX IKCIIEPUMEHTOB:
131 U3yueHHe U ONHMcaHue (PU3MYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (1)I/I3I/IHCCKI/IMI/I n XUMHWYCCKNMHU SABJICHUAMU, OIIBITHI,
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WJUTIOCTPUPYIOIIME TPU3HAKU IIPOTEKAHNS XMMHUECKUX peakLuit

13.2

U3y4eHHe CIIOCO00B pa3/ieNieHus cMecel

13.3

MOJIydEeHHE KHUCIOpPOJa M M3Yy4EHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJY4YEHHUE YITIEKHCIOrO rasa u

N3YUYCHHUEC €TO CBOﬁCTB; IMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHONM MacCOBOM J0JIed

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(denondTanenHa) as OMpeNENICHUS XapaKTepa Cpellbl B PacTBOpax

KHUCJIOT U LIEJI0YEn

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJICWUCTBHS KHCIOT C METaJIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH ¥ HEPACTBOPUMBIMHU
OCHOBAHUSIMH, COJISIMU; TIOJYYEHHE HEpPACTBOPUMBIX OCHOBAHMM;
BBITECHEHHE OJIHOTO MeTaJyla JpYyrMM M3 pacTBOpa  COJIH;
rccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHHUS W

LIUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 10 TeMaM: «OCHOBHBIC KJIaCcChI
HEOPraHMYECKHX COEIMHEHUIT»; «INEKTPOIUTHYECKAS
mucconuanusay; «BaxkHelmmne HeMeTalibl M HUX  COEOUHEHUN,

«Baxnennne MeTalIbl ¥ UX COCOANHCHUA

13.8

XUMUYECKUE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaklii MOHHOrO OOMEHA; KaYeCTBCHHBIC PEaKIUU Ha
NPHUCYTCTBYIOIIME B BOJHBIX PAacTBOPAaX HOHBI: XJIOPHUI-, OPOMHI-,
uonua-, cymbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THAPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJbLHs, aJlFOMHHHS,

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

14

YmMmenue:

14.1

MMPEACTABJIAAITE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/ILI U BBIABJATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMU U NIPOLECCaAMU, IPOUCXOIAINIUMHA B MAKPO- U MUKPOMUPC,

OOBSCHATH IIPpUYNHBI MHOF006pa3I/I}I BCIICCTB

45




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajieHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCIJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTeNIbHAs aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHasd macca. Maccosas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KomnuectBo BemectBa. Mok, MomnsipHas Macca. MouisipHbIii 00BEM Ta30B.

BzanMocBs3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEIICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanyueckas cucTeEMa XUMHYECKHUX JJIEMEHTOB

J.N. MenaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMudeckux sineMentoB 1. M.
MengneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PpHUOJa U I'PYIIIEI 3JIEMCHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX sjaep. M3otombl. DnekTpoHsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl /.. Meneneera

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvsa, KaJbIHA (paz[I/cha dTOMOB, OJICKTPOOTPHULATCIILHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) U HUX COCOUHECHUM B
COOTBETCTBHH C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOJ'ISIpHaSI) CBA3b.

aﬂeKTpOOTpI/IHaTCHLHO CTb XUMHWYCCKHUX OJICMCHTOB. Honnas CBA3b.
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Meramnnueckas cBSI3b

3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPHUCTAJUIMYECKOM PEmIETKH U BUJIA

XUMHYECKON CBA3U

Baxwueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemeramwibl U ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneoOpasyromiue: OCHOBHBIE, KHCJIOTHBIE, amM(poTepHBIE) u
HecoJieoOpa3yroliye; OCHOBAaHUM (LIENOYM U HEpPACTBOPUMbBIE OCHOBAHUS);
KHCJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

®u3nyeckue M XHUMUYECKHE CBOMCTBAa MPOCTHIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOpo/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnyeckie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, KaJlud, Marovd W KajibLWA, aJIIOMUHHA, KCEIIC3a. BHCKTpOXI/IMI/I‘-IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

®uU3MYeCKMe U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCAMHEHUN HEMETAIUIOB:

XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, AMMHAKA

4.5

dusnuecKkue W XUMHUYECKHE CBOMCTBA OKCHIOB HemetamioB: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). Ionydenue

OKCHJOB HEMCTAIJIOB

4.6

Xumudeckue cBoiictBa okcunoB: MetawioB |A-IIIA rpymn, mmuka, memu(ll) u

xeresa(ll, 11). TlonyueHre OKCHIOB METAIIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX THMIPOKCHIOB (Ha mpuMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3za, 1uHKa). [lomyyeHue ocHOBaHUU U

aM(pOTEePHBIX THIPOKCHIOB

4.8

OO01ue XMMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ochopHO, KpeMHUEBOH, yronbHOH. OcoObie
XUMUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMu4eckue cBoicTBa cpeanux coeil. [lomyuenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOPOAA, KHUCIOPOAad, daMMHUAKA,

YIJICKUCIIOrO ra3a B J'Ia60paT0pI/II/I

411

HonyquI/Ie aMMMakKa, CCpHOI\/'I U a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. OGIJ_II/IC
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CHOCOOBI TIOYYCHHSI METAIIOB

4.12

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

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUUeCKUX peakuuil Mo pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BEHIECTB, IO TEIIOBOMY 3¢ (deKTy, 1m0

W3MCHCHHIO CTEIICHEH OKHMCICHUS XUMHUUCCKUX PJICMCHTOB

5.2

TennoBoit 3G GeKT XUMUIECKOH peaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

U OHAOTCPMHUUYCCKUC PCAKIIUU. TCpMOXI/IMI/ILIGCKI/Ie YpaBHCHUA

5.3

OKHUCIUTEIBHOBOCCTAHOBUTELHEIE pCaKknum. OKHCINUTEIN U BOCCTAaHOBUTEIH.
[Ipouecchl  OkHMCIEHHMSS W BOCCTAHOBJIEHHWS.  OJEKTPOHHBIM  OayiaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust 3EKTPONUTHUECKON AUcconMani. KaTHOHbI, aHMOHBI. DJIEKTPOJIUTHI U

HEIIeKTPOoJUTHl. CUITbHBIC U clTa0bIe AIEKTPOJMTHI. CTENeHb TUCCOIAIuN

5.5

Peaknun monHoro obmeHa. YClIOBHS MPOTEKaHUsI PEaKIM MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XUMUS 1 OKpYXaroliasi cpeia

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4eloBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XHMHUYECKHX pPEaKIUid B JIa0OpaTopuul H OBITY.

HepBaﬂ IIOMOIIb IIPHU XUMHUYCCKUX O0XKOI'aX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE OKpYyXKaromie cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpPeIOTBpPALICHUS
[Ipenenbras pomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pELIeHUH JKOJIOTMYECKUX Mpobiem. YcuieHwe mapHUKOBoro sddekra,

Paspymi€HUE 030HOBOI'0 CJI0sA

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHSI U X COCAUHCHHU B
OBITY, MEIUIIMHE, TMPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIJIaBOB (CTalb, YYr'yH, AIOPATIOMUHUN, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CITIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[IpupoHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MPHUPOJIHBIA Ta3, He(PTh),

MPOIYKTHI X TepepaboTKu (OEH3HH), UX POJb B OBITY M MIPOMBIIILIEHHOCTH

6.5

HepBOHa‘IaIIBHBIe MOHATHS 00 OPraHrNvCCKUX BCHICCTBAX KaK O COCAUMHCHUAX
yriaepoaa (MeTaH, 9TaH, 9THUJICH, alCTWICH, 3TaHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).

[ToHsATHE O OMOJOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6em<ax, YIIICBOAAX — U UX
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POJIA B ’)KU3HHU YCJIOBCKA

7 Pacuérnr:
7.1 1o opMmynaM XUMHYECKHX COEAUHEHHIH
7.2 Macchl (MacCoBOM) JIOJIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMHUYECKAM yPaBHEHUSIM

49




YYEBHO-METOIANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumusi: 8-i1 kinacc: 6a30BbI YPOBEHb: YUEOHUK; 5-¢ u3naHue, nepepadoTaHHOE
I'abpuenssa O.C., OctpoymoB W.I'., CnagxkoB C.A. AKIMOHEpHOE OOLIECTBO
«3narensctBo «lIpocsemenue»

* Xumusi: 9-1 kinacc: 0a30BbIM ypOBEHB: YUeOHUK; 3-€ U3JaHue, nepepadoTaHHOE
INabpuensn O.C., OctpoymoB WN.I'., CnankoB C.A. AKuuoHEpHOE O0OILECTBO

«M3parenscTBO «lIpocBenienne

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Xumus : 8—9-e kmaccel : 0a30BBI ypOBEHb : METOAMYECKOE MOCOOHME K
yueOnukam O. C. T'abpuensna, M. I'. Octpoymona, C. A. Cnaakxosa / O.C.
I'abpuensn, C. A. CnaakoB. — 4-e u3n., nepepad. — Mocksa : [Ipocsemienue,
2023. — 80 c.

2. Xumus: 8 kmacc: COOpHHK 3a7ad W ymnpaxkHeHuil: yaeOHoe mocooue / O.C.
IMabpuensn, U.B. Tpury6uak - 7-¢ usm., crep. - Mocksa: [Ipocsemenue, 2025. -
143 c. : un.

3. Xomuenko W.I'. - COopHHK 3a7a4d W yHIpaKHEHUH MO XUMHUU JJIS CpeaHei

IMKOJIBI., 2023. - 216 ¢

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbHI CETH
UHTEPHET
1. @enepasibHOE TOCYIapCTBEHHOE OIOMKETHOE HAyYHOE  YUpEKJEHUE

«DenepanbHBI HHCTHTYT MeJarormdeckux uamepenuin» https:/fipi.ru/oge

2. Buptyanbabie nabopaTopHbIe 151 MIPAKTUYECKUE paboThI

https://content.edsoo.ru/lab/

3. ChemistryPRO - Omnmaitn JlabopaTopHbie PaGoTst

https://chemistrypro.onrender.com/experiments

4. TlonynspHas OMOJIMOTEKAa XUMUYECKUX dJIeMeHTOB http://n-t.ru/ri/ps



https://fipi.ru/oge
https://content.edsoo.ru/lab/
https://chemistrypro.onrender.com/experiments
http://n-t.ru/ri/ps

5. Koncrpykrop tectoB https://onlinetestpad.com
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