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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHbIX
B ®I'OC 00O, a Takke Ha OCHOBE (eAepanbHOoil paboyeil mporpaMMbl BOCTIUTAHUS
M C Yy4éTOM KOHLENUHUU TNpenojaBaHus ydeOHOro mnpeamera «XuMUS» B
oOpazoBaTebHbIX opranuzanusax Poccutickoit @eneparuu.

[Iporpamma 1o XxuMuu [1a€T NpEACTaBICHUE O LENsAX, oOleH cTpaTeruu
oOydeHHMs, BOCHHUTAHMS M PpPa3BUTUSA OOYYaIOLIUXCS CPEACTBAMH Y4eOHOTO
npenMera, YCTaHABJIMBAET o0s3aTenbHOe MpeIMETHOE coJiepKaHue,
npelycMaTpUBaeT pachpeliesieHne €ero Mo KiaccaM W CTPYKTypUpOBaHHUE TIO
paszgenaM M TeMaM MPOrpaMMbl MO XWMHH, OMNPEIEISET KOJIUYECTBEHHBbIE U
KayeCTBEHHbIE XapaKTePUCTUKH COJIep KaHMs, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro  Tpolecca, BO3PACTHBIX
0CcOOEHHOCTEW O00ydYarouuxcsi, ONpelnessieT BO3MOXKHOCTU — MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocss MO OCBOEHHUIO
y4eOHOT0 coiepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QOopMUPYEMblE XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUAX
DHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX PEHICHUS TrI00aJbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CHOCOOCTBYET  pealu3ald  BO3MOXKHOCTEH  JJisi  caMOpa3BUTHA |
dbopMupoBaHUS KyIbTYphl TUYHOCTH, €€ 001IeH U (PYHKIIMOHATBFHON TPAaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOy4aroUIuXxcs, HAaBBIKOB WX CAMOCTOSITEIbHOW Y4eOHOM  J1eATeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(DECCHOHATLHON eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIS/1a HA €MHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBISETCA  IEJaroru4ecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHMYeCKOM XUMHUHM U HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSITUH
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro noaxoga kK €€ uzydyeHuro. ConepkaHue CKIAAbIBAETCS U3 CHCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeACTaBJICHUN 00 DIIEKTPOJMTUYECKOW JUCCOIMAIIMK BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE AMIMPHYECKU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENHHO OT OJTHOTO
YPOBHS K IPYTOMY, BBIMOIHSS (YHKIUHA OOBSICHEHHS W IPOTHO3WPOBAHUS CBOMCTB,
CTPOEHHS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKON COCTABISAIOIIEN HAYYHON KApPTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOM NPHUPObI, IEHHOCTHOI'O OTHOIIEHUS! K HAYYHOMY 3HaHHIO U METOJIaM
MO3HAHUSl B Hayke. M3yueHrne XMMHUU MPOUCXOAHUT C MPUBICUYECHUEM 3HAHUU U3
paHee HU3y4YEHHBIX yuyeOHbIX mpenmeToB: «Okpyxaromuid mupy», «buonorusa. 57
Kkiacce» u «dusuka. 7 knacey.

[Ipy wW3yyeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEeNIbHOCTHU YEJI0OBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphIL. 3a/1aua
y4e0HOTO TpeaMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMBl XUMHUYECKUX 3HAHUN —
BOKHEUIINX (PaKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYITHBIX
00001IEHNI MUPOBO33PEHUECKOTO XapaKTepa, S3blka HAyKd, B MPUOOIICHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH MU3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIIHi, B
(bopMHUPOBaHUY U PA3BUTHH ITO3HABATEIIBHBIX YMEHUN U UX IPUMECHEHUH B YI€OHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON EATEIbHOCTH, OCBOEHUHU MPABUI
0e30MmacHOro o0panieHus ¢ BEIIeCTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKUe 1eJd, KaK:

— (opMuUpOBaHHE WHTEIUICKTYaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJAHHYECTBY, CAaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aTalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HalpaBJIICHHOCTh OOyYeHHs Ha CHUCTEMAaTHYeCKOe MPHOOIICHHE
oOydJarmmXxcs K CaMOCTOSTEIBPHOW TO3HABATEIBHOW JACATCIBHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrieueHre YCIOBUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATCILHOCTH, IMO3HAHHWS W CaMOIIO3HAHHMS, KIIFOYECBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHHUC IS
Pa3IUYHBIX BUOB JICATCILHOCTH,

— (dopmupoBaHue O0OIICH (YHKIMOHATLHOM ¥ ECTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpPA, UCIOJIb3Ysl 3HAHUS U ONBIT, MOJYYCHHBIE MPU H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B MOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEHbHOCTH;

— ¢opMmHpoBaHHE Yy O0OyYalolUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHUS 1EHHOCTH XHMHYECKHX 3HAHUW JJs1 BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOI Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHHIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOoGuUis M HANPaBICHHOCTH JaTbHEHUIIIETO
o0yJeHHUSI.

OO611ee uncio 4acoB, OTBEIEHHBIX /1T U3YUCHHSI XUMHUH HA YPOBHE OCHOBHOT'O
obmero oOpaszoBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAax MO3HAHMUS B XUMHUM. UHCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJIbIl. XHUMHUYECKHE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
a1eMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIgpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUH.

KomuuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTUHEHMUIA.

DU3NYECKUE U XMMUYECKUE ABJICHUS. XUMHUYECKasi peakius U €€ MpU3HaKu.
3aK0H COXpaHEHMsI MacChl BemecTB. XuMmuueckue ypaBHeHus. Knmaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B Jab0OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJO0BAaHUEM, U3yUYEHUE U OIMHUCAHUE
¢uznuecknux CBOMCTB 00pa3llOB HEOPTraHWYECKUX BEIIECTB, HaOI0/IeHHe
¢usznuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIIKe,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIOTOW) SIBJICHHM, HaOJI0ICHUE U
ONMCaHUE MPU3HAKOB IMPOTEKAHUS XUMHUUYECKUX peaklUHil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwisi, pa3ioKeHHe THAPOKCHUIA
meau (II) mpu HarpeBaHuM, B3auMoAeHCTBHUE kese3a ¢ pactBopoM coiu meau (10),
M3y4YeHHE CIOCOOOB pa3/IeNIieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoOBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAaHUE  Pe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEJIE MOJEKYJ
(1apocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopon — 3jaeMEHT U MpoCcToe
BemlecTBo. Haxokaenue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopona. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0oparopuu U MOpOMbIIUIEHHOCTH. Kpyrosopot
KHciopoa B mpupoje. O30H — alioTponHasi MOAU(PUKAIUS KUCIOPOaa.



TermnoBoit >P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCHJIEHHE MAPHUKOBOTO 3((PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — aneMeHT n npoctoe BemecTBo. Haxoxnenue Bonopoaa B Ipupoe,
dbu3nYecKre U XUMHUYECKUE CBOMCTRA, MPUMEHEHUE, CLIOCOOKI TToTydeHus. KUCIIOThI
U COJIH.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoMCTBa BOAbL. Boma Kkak pactBoputenb. PacTBOpBHI.
HaceblllieHHbIE W HEHACHIIIEHHBIE PacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHUSI.
Ponp pacTBOpOB B IpUpoOJie M B )KU3HU 4YenoBeKa. KpyroBopoT Bozbl B IPUPO/IE.
3arpsi3HeHUEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOJAHBIX BOJI.

Knaccudukanus neopranuueckux coeauHenuil. Oxcuasl. Knaccuduxarms
OKCHJOB:  coyieoOpa3syroniie  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHknaTypa ocHoBaHui. PU3NYECKME M XWMHYECKHME CBOWCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknatypa cosieil. @uzndeckue 1 XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

I'eneTnueckas CBsI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKaHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, pacro3HaBaHWE M U3YYCHHE CBONCTB KHUCIOPOJa, HAOIIOJCHUE
B3aUMOJCHCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Toxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTICAHHE
UX CBOMCTB, MOJy4YeHHE, CcOOHMpaHHE, paClO3HABaHHE U M3YYEHUE CBOWCTB
BOJIOpoJa (ropeHue), B3auMojiericTBue Bojgopoaa ¢ okcuaom meau (1) (BoamoxHo
MCIIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00Pa3I[OB BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C Pa3IUYHOM
PacTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C ONPEAEIEHHON MACCOBOM J0JIEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBUE BOJbI C MeETalJlaMH (HATpUEM U
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPHUAJIOB), HCCIEI0BaHUE
00pa3IoB HEOPTraHUUYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCJIOT U IIEIOYEH, U3yUEHNE B3aUMOICHCTBUS



okcuna meau (II) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpaJIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
METaJllIa JPYTUM W3 PAcCTBOPA COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BakHeHnIne Kiaccbl HEOPraHUYECKUX COCIUHEHUNY.

HHepuoanuecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CTpoeHne aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX 3JieMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucremMa XMMUYECKUX AJIEMEHTOB /l.
N. Menpneneera. Koporkonepuoanas u jyimHHOTIEpHoaHas popmbl [lepuoanueckoit
cuctemMbl xumudeckux snemeHtoB [[. WM. Menneneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUO/Ia U TPYIIIIbI SJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aTOMOB TepBbIX 20 XUMHUUYECKHUX  DJIIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 €ro MoJIoKeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIaM U NEPUOaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
AJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4yéHbli U
rpaXkJaHUH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBS3b.
DNEKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHusd.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHNUS ).

Mexcnpeomemmunie ceasu

Peanuzamus MexXnpeaMETHBIX CBS3€HM MPU HM3YYEHHM XMMUHA B 8 Kilacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHUM, SIBJISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.



OO01muMe ecTecCTBEHHO-HAYYHbIE MOHATHUS: HAay4yHBIM (DakT, runoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KJIacCuPUKauus, MEePUOJUYHOCTh, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOJIETTUPOBAHKE, U3MEPEHUE, MOJIENb, IBJICHHUE.

®dusznka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUI 3apsj, BEIIEeCTBO, TEJNO, OOBEM,
arperaTHOe€ COCTOSIHME BEIEeCTBA, ra3, (U3MUECKHE BEJIUYUHBI, E€IUHUIIBI
U3MEpPEHHUs, KOCMOC, TUTaHeThl, 3BE3/b1, COMHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
HCKONIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo M XUMHMYecKasi peaKI s

[lepuonuueckuii 3akoH. [lepronuueckas cucteMa XUMHUUECKUX 3J€MEHTOB /1.
N. MenpneneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB
XUMHUYECKHUX AJIEMEHTOB NIEPBLIX TPEX MEPUOJIOB, KaJUsl, KAJIbIHUI U UX COSTUHCHU
B COOTBETCTBMM C TIOJIO)KEHHEM »dJeMeHTOB B llepuoanueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CtpoeHue BelecTBa: BHUJIbI XUMUYECKOM CBSI3H. THIBI KPUCTATIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHWYECKUX BEHIECTB. XHUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYecKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (110 YUCTy
M COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
U3MEHECHHIO CTETICHEW OKHUCIICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
Y4acTHIO KaTanu3aropa). JK30- U SHAOTEPMUUYECKHE PEAKINH, TEPMOXUMUUYECKUE
YpaBHEHHS.

[Tonsitue o ckopocTH xumudeckoi peaknuu. [loHsTHe 00 0OpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsATHE 0 rOMOTeHHBIX M IreTepOTreHHBIX
peakuusx. llonstue o karamuse. [lonsTue o xumnueckoM paBHoBecun. DaKTOPHI,
BIUSIOIIME HA CKOPOCTb XWMHUYECKONW PEAaKUHH U IOJIOKEHUE XHUMHYECKOrO
paBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUU,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHON ~ pEaKIUH. CocraBnenue ypaBHEHHUI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMil €  HUCIOJB30BAaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHHW3M IUCCOLUMALMU BEIIECTB C Pa3JIMYHBIMHU BUIAAMU
XUMHYECKOU cBsi3u. Ctenens auccounanuu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUST PEeAKIIM HOHHOTO OOMEHa,
IIOJIHBIE M COKpAall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBAHHUM U COJIEH B CBETE MPE/ICTABICHUN 00 3IEKTPOIUTUUECKOM TUCCOLUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THApPONHU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasza), CIOXKHBIX BELIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, TPOLIECcCa AUCCOLUALUU KUCTIOT, 1IeJ0Yel U coiel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHAIOB), MPOBEACHUE OIBITOB, WIUTIOCTPUPYIOLINX
NpU3HAKU TPOTEKAaHUs peakuuii HOHHOro obOmeHa (oOpa3oBaHuE oOcajika,
BbIJIEJIEHUE Ta3a, 0Opa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEHUe, pEeaklUHMH pas3iioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KAUYECTBEHHBIX PEAKIIMM HA UOHBI, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TrajoreHoB. (OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEII[ECTB — raJIoTeHOB. XMMUYECKHUE CBOMCTBA HA IIPUMEPE XJI0pa (B3auMOICHCTBHE
C MeTaJUlaMH, HEMeTajUlaMH, Iuesioyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHUYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTtBue xjaopa H
XJIOPOBOJOPOJA HA OPTaHU3M 4YeJIOBEKA. BakHenme XJIIopuabl U UX HaX0XKICHUE B
IPUPOJE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTtpoeHue U (PuU3MYecKue CBOICTBA
MPOCTBIX BEUIECTB — KUCIOPOa U Cepbl. AJNIOTPOIIHbIE MOAU(DUKAIIMM KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKHE U
XUMH4YECKUEe CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (U3nYecKue 1 XuMUIeCcKre CBOMCTBa (0011I1e KaK MPeACTaBUTEIIS
KJlacca KHMCJIOT M crenuduueckne). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MONy4YeHUs CEpHOM KHUCHOThl. [IprmeHeHnue cepHol
kucaoTel. CoJM CepHOM KHCIOTHI, KadeCTBEHHas peakuus Ha CyJab(paT-HuOH.
Haxoxnenne cepbl u €€ cOeNMHEHUW B TpUPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpelbl COCAUHEHUSMU Cepbl (KUCIOTHBIE JI0XKAH, 3arpsA3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPEeIOTBPALLECHU.



OO6mas xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUSA. A30T, pacIpOCTPAHEHUE B MPHUPOJE,
dbuznueckue U XumMnuieckue cBoiictea. KpyroBopot azora B npupoje. AMMHUAK, €ro
dbu3nYecKue U XMMHUYECKUE CBOMCTBA, MofyueHue u npuMmeHenue. Coam aMMOHUS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHe U XUMUUYECKHUE
cBocTBa (0OIIME€ KaK TMPEICTaBUTENS Kjacca KHUCIOT U crnenuduyeckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEHNE OKPY Karollel cpejibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKJM, 3arps3HEHuEe BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTporHbie
moaudukanuu gocdopa, pusmyeckue u xumuueckue cBoictra. Okcua docdopa
(V) u dochopnas kucnora, ¢pu3nuecKue U XUMHUECKHE CBOWCTBA, MOJIyYECHHE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCoOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEepHbIE CTENIEHN OKUCIIEHUS. Y TIIEpO/I, AJTIOTPOIHbIE MOJU(DUKAIIIH,
pacnpocTpaHeHue B Ipupoje, PU3nyecKue U XUMUYECKHUe CBOMCTBA. AJCOpOIuS.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uX (QU3WYecKue Hu
XUMUYECKUE CBOWMCTBA, JEWCTBUE HA JKUBBIE OpPraHU3MBbI, I[IOJYYCHUE U
IpUMEHEHHE. DKOJIOTHYECKUE MPOOJIeMBbl, CBs3aHHBIE ¢ OKcuaoM yriepoaa (IV),
TUIIOTE3a TJ00AIBHOTO TOTEIJICHUS KIWMaTa, NMapHUKOBBIA 3 GdeKT. YroibHas
Kacinora U e€ conu, uX (U3MYECKUE M XUMHUYECKHME CBOMCTBA, IMOIYYCHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTU U CEIBCKOM XO3SIICTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, ITAHOJ, TIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKK YIIIEBOJOPOAOB (Yroiab, NIPHUPOAHBIA Ta3, HedTh),
IPOJIYKTHl MX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BAXKHBIX BEIIECTBAX: KUPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHHH.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, MOJNYYCHHE W
npumeHenue. CoenuHenust kpeMuwusi B npupoje. Ooire npeacTaBaeHust 00 OKCUe
kpemuus (IV) u kpemuueBoi kucnore. CUIUKATBI, UX HCIOJIB30BAaHUE B OBITY, B
MPOMBINIJIEHHOCTU. BakHelme cTpouTelbHbIE MaTepHalibl: KepaMHKa, CTEKIIO,
IeMeHT, OeToH, xkene300eToH. IIpoOimembl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIOJCHUE MPU3HAKOB



WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOPHUI0B (TAJIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl U €€ COCNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BaHUE BUIACOMATEPHUATIOB),
HaOJII0/IeHNEe TIpoliecca 00YTIIMBaHUsl caxapa MoJj| JeMCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTbhI, U3YYEHHE XUMUYECKUX CBOMCTB pa30aBIeHHON CEpHOM KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJI0ICHUE MPU3HaKa e
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MUYECKUMHU CBOMCTBaMM a30Ta, gocdopa U ux
coeIMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE BHJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u ocopHBIX yT0OpeHH, ToNydyeHUue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEJCHHE KAaYECTBEHHBIX pEAKIMid HAa HOH aMMOHHUS H
dochar-uoH uW U3yYeHHUE TPUZHAKOB WX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI C MeJbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3yUYCHHE MOJCICH KPUCTAIUIMYECKUX PEIIETOK anamasa,
rpaduta, QymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJcopOIMH PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYYEHHE,
cobupaHue, pacrio3HaBaHWE U M3YyUYCHHE CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX PEaKIuii Ha KapOOHAT U CUJIMKAT-UOHBI U W3yUYCHHUE MPU3HAKOB MX
OPOTEKaHUs, O3HAKOMJIEHME C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelieHrne SKCIEPUMEHTANIbHBIX 3a/ad Mo TeMe «BaxHellmue HeMmeTaibl U UX
COEIMHEHUSD).

MeTausibl M UX COeIMHEHUS

OO61mast XxapakTepUCTUKAa XUMUUECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnonoxeHuss B llepumomuueckoirt cucreMe xumuueckux siemeHtoB [l .
MenpneneeBa u cTpoeHHss aToMOB. CTpoeHHe MeTalioB. MeTainyeckasl CBA3b U
METaJUIM4YecKass  KpUCTAJUIMYECKAass  peleETKa.  DIEKTPOXUMHYECKUU  psij
HaIpsDKEHUH MeTauioB. dU3nyeckre U XMMHUYECKHe CBOKCcTBa MeTauioB. Oo1me
CrocoObl  TONMy4deHus: MeTaioB. [loHATHE O KOPpPO3WM METAIIOB, OCHOBHBIC
crocoOBbl 3aIUThI X OT Koppo3un. CiuiaBsl (CTalb, YyT'yH, TIOPATIOMUHHMN, OpOH3a)
U UX OIPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[llemounble MeTasuibl: MOJIOKEeHUE B [lepruoanyeckon cucteMe XMMUYECKHUX
anemenToB JI. 1. MenzneneeBa, CTpoeHHME MX aTOMOB, HAXOXICHHE B MPHUPOJIE.
du3nyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl u
TUAPOKCUABI HaTpust M Kanud. [IpuMeHeHue MIeNOYHBIX METAVIOB W HUX
COEIMHEHU .

[IleoYHO3EMENBHBIE METAJUIBI MAarHMi W KaJIbLUW: TIOJIOXKEHUE B
[Tepunoanueckoit cucreme xumuueckux daemMenToB Jl. 1. MenaeneeBa, CTpoeHUE Ux
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XuMUUECKHUE CBOMCTBA MarHus U



Kaubliusl. Baxueiie coefuHeHus Kaiblus (OKCU, TUIPOKCUI, cOu). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOMCTBA OKCUJA U THAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucteMe XUMUYECKUX AIEMEHTOB /I,
. MenneneeBa, CTpoeHHE aroma, HaxoxiaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA xee3a. OKCUIbl, TUAPOKCUIBLI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMu METAJIOB U CIUIaBOB, HMX (PU3MUECKUMHU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCIIeIOBAaHUE CBOMCTB KECTKOM BOJBI, Ipollecca TOPEHUS kKeje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
KAueCTBEHHBIX PEAaKIIU HA MOHBI: MAarHUSs, KaJIbLIUs, aTIOMUHUS, LIMHKA, >kese3a (II)
u sxene3a (III), menu (II), HaGaromeHMEe W ONMMCAHWE TPOILIECCOB OKpPAIIHMBAHMUS
IUIaMEHW WOHAMHU HATpus, Kalusg M KaiblHs (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), UCCIIeI0BaHNE aM(OTEPHBIX CBONCTB T'HIPOKCH/IA AJTIOMUHUS U
TUAPOKCHIA [IMHKA, PELICHUE JKCIEPUMEHTAIbHBIX 3a7a4d 10 Teme «Baxnenmue
METAJUIbI U UX COCAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B MOBCEHEBHOM KHW3HHU YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKHX OKOrax U OTPaBIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarolleh cpenbl (IpeAenbHas TOMycTHUMast
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4ecKuX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3I0oB MaTepHalioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTtepuarbl).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 HCIOJIb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KJIacCU(PUKANUSI, TEePUOJTUIHOCTh, HAOIIOICHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIN
3 PeKT, TEXHOJIOT UL, MAaTEPUAIIBI.

dwusnka: MaTepus, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, H30TOIIbI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUICCKUI 3aps, IIPOBOIHUKH,
MOMYPOBOJHUKH, JTUDIEKTPUKH, (POTORIEMEHT, BEIIEeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
pemérka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3b1, CoJHIIE.

buonorus: dorocuHTE3, NBIXaHHWE, OMocdepa, IKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIbI, MTOJIE3HBIC
HCKOIIaeMbIC, TOIUTMBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIn4HOCTHBIE pE3yibTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBe TMpaBWJIaMd U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
pacuIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAydyHOMY HaCJEIHWI0, TOHUMAHUS 3HAYEHUS XUMHUUYECKOW HAYKM B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJETh JIOCTOBEPHON HHOpMAIUCH O
NEPEIOBbIX JOCTUXKEHUSX U OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
0JIE3HOM, y4eOHOMCCIIeI0BATEeIBCKOM, TBOPUYECKON U IPYTUX BUJIAX ICSITEIHHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOM COBMECTHON JIEeATEIBHOCTH TPU BBINOJIHEHUHU
y4eOHBIX, TMO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUM XUMUYECKHUX HKCIIEPUMEHTOB,
CO3JJaHUH YYEOHBIX TPOECKTOB, CTPEMJICHHUSI K B3aUMOIIOHUMAaHHIO ¥ B3aUMOITOMOIIIH
B MpoIiecce ITON YueOHOU eI TeTbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApHUIIEH C MO3UIIMU HPABCTBEHHBIX U IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI IOCIEACTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKW U COCTaBISIOLINAEC
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHbIE MOTHUBBI, HAIPABICHHbIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOJ0IaeMBIX IMPOIECCOB W SIBICHHM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHBIMHU TEKCTaMHu, CIPaBOYHOMN



TUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CpPEIACTBAaMH HUHQPOPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHuA KYJbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TIpU  OOpalieHuu C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IndyHOro poja,
yBaXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOM ESITEIHLHOCTH, B TOM YHCIIC HA OCHOBE
OPUMEHEHHMs]  TPEJAMETHBIX 3HAHWM 1O  XUMHUHU, OCO3HAHHBIA  BBIOOD
WHIMBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUST 00pa3oBaHus ¢ yUYETOM JIMUHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOHM MpodheCCUOHAIBHOM JEATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPElIE;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHUE K TPUPOIE KAK UICTOYHHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CyYIIEeCTBOBAaHUSA, NOHUMAHHWE ILIEHHOCTH 3J0pPOBOTO H
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznueckoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
npaBMII 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJIy9aeMble MPU WU3YYCHHH XUMHH, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEANOM, I MOBBILICHUS
YPOBHSI  DKOJOTHMYECKOW  KYJIbTYpbl, OCO3HaHHS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MpPOOJeM M MyTel UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC OHATHUS (3aKOH, TEOPHS, TPUHIIHNII,
runore3a, (akt, cucrema, MpOILECC, OKCIHEPUMEHT U JpYyroe.), KOTopble
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATHBHBIE), KOTOpbIE 00ECHEeUnBaAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIPOIlECCE TO3HAHUSI TOHATHS (TPEAMETHBIE U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiu — MpU pelIeHUH y4eOHO-TT03HABATENbHBIX 33a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCAX U SIBICHUSX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, 4 TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUIIOTE3BI IO TPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOPETeHNE ONbITa MO TUIAHWPOBAHUIO, OpPraHU3AlMU W TIPOBEICHUIO
YUYEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOAOM Mpolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojeIaHHOMN padoTe.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM MIPEACTABICHUS, MOTYy4YaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPaBOYHBIC
mocoOus, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPEYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATENbHBIX 3a7a4 ONPEIEAEHHOr0 TUIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJaud HECJIOXKHBIMU CXEMaMH, JHarpaMmMmaMu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034iCTBAa M TPAHCIOPTAa HA COCTOSHUE OKpPY’KaoIIeW MPUpPOIHON
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxaeMoi Tembl, (HOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  PE3yJdbTaThl  IMO3HABATEIHLHOMN
JCSTENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIIUIO
PE3YJIbTATOB BBHIMOJHEHUSI XMMUYECKOTO JKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

YMEHHUSI y4eOHOr0 COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M  MCCIEOBATENIbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIMX MpOOJieM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3unui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OMNpeNeieHHe KpUTEPUEB IO OIEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHbIe YHHBepcalbHbIe YUueOHbIe eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanbosee 3 (PEeKTUBHBIE CTIOCOOBI PENICHHS YICOHBIX U
MO3HABAaTENbHBIX 3aJ]a4, CaMOCTOSITENIbHO COCTAaBJIATh WJIM KOPPEKTHPOBAThH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUU MPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asiBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJU3UPOBATh KOHTEKCTHI, IPE/jIaraéMble B YCIOBUH 3a/1aHUH.

MHNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHOM (QeaepasibHOW paboueil mporpammon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCS HAyYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATENBHOCTA 1O  MOJYYCHHIO HOBOTO  3HAHUS, €ro HWHTEPIPETALUH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOIHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEeaKIUU
oOMeHa, 9K30- U SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIIPO aToMa, JICKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBsI3b, MOJIIPHAsI U HEMOJspHAs KOBaJEHTHAsl CBS3b, MOHHAS
CBSI3b, MOH, KAaTHMOH, AaHWUOH, pacTBOpP, MaccoBas [JOJs BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIKs ) B PaCTBOPE;

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

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOM CBsi3M (KOBajJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpbeiBaTh cMbica llepmogmueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBAaTh IMOHHUMAaHWE NEPUOJNYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT HUX mojoxkeHus B [lepuogmueckoit cucrteme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHSI, 3aKOHA ABOTrapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmdeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS  «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobounas noarpymma (b-rpymnma)y, Mansie u
OOJbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepuoguyeckass cucrema xXuMuueckux diemenrtoB [l U.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX EMEHTOB (COCTAB U 3aps AApa, 0OILIEe YUCIO AIEKTPOHOB U
pacnpesiesIeHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh XUMUYECKHE DJIEMEHTBI, HEOPraHWYECKUE BEIECTBA,
XUMHYECKUE pEeaKUuu (MO YHUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKUUU
BEULIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, IMOATBEPIKIAAs OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

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

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO [IOJII0 XMMHYECKOrOo 3JIEeMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJANUTH PACUETHI IO YPABHEHUIO
XUMUYECKOW peaKuu;

IPUMEHATh OCHOBHBIE ONEPALlMH MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMaTU3aluio, KiacCu(UKaIHUIo,
BBISIBIICHUE NPUYMHHO-CIEICTBEHHBIX CBA3E€U — NI M3y4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAy4YHbIE METO/bI
NO3HAHUSI — HAONIOIEHHE, W3MEpPEHHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0OBAaTh MpaBUiIaM MOJIb30BAHUS XUMHUUECKOU OCYA0M U 1a00paTOPHBIM
o0opyaoBaHMEM, a TakXKe IMpaBWiIaM oOOpalleHHus C BEIleCTBaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJTHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(BolOpoZla M KHCIIOPOJA), MPUTOTOBICHUIO PACTBOPOB C OMNPEACIEHHOM
MacCOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U IMPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI II0 PACIIO3HABAHUIO PACTBOPOB ILEJIOYEH U
KUCJIOT ¢ MOMOIIbIO MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U IpYyrue).

K koHily 00ydenus B 9 kjacce npeIMETHbIE pe3yJIbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHUSI, XUMUYECKasi pPeaKius, XUMUYECKasi CBs3b, TEILUIOBOM 3P deKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIMUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIHS,
aM(OoTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKasl ), KpUCTAJUTMYECKAs PEIIETKA, KOPPO3HsI METAILIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKOW peakiuu, MpeaeiabHO JOMYCTUMAas KOHIIEHTpAILMs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB U YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTPENIECNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PaA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COCIMHEHUN 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, METaJUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUSX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTaHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUYCCKOMN
PEMETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTepU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoAarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Mameie U OoJibIIME TEPHOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCITIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOmIee YUCIO DJIEKTPOHOB M paclpelesieHue HX IO
AJIIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUH B Mpeaeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YaCTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOmME W CHEMU(UUECKUEe XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIasi OIMNHCAHUE
MpUMepaMHi MOJICKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIH;

COCTaBJSITh YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEN, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTaBJICHHSI 3JICKTPOHHOTO OanaHca 3TUX PEeaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHMS XUMHUYCCKUX TMPEBPAIICHUH B Pa3THMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHYECKOTO »JJeMEeHTa 10 (opMysie COeIUHECHHS,
MaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHUYECKOUN peaKinu;

COOJTIOIaTh TIPaBHJIIA TIOJIH30BAHM XUMUYECKOU MOCYAON U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpamieHUs C BEIIeCTBAMHU B
COOTBETCTBHH C HWHCTPYKIMSAMH TI0 BBIMIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTIBITOB IO TIOTYYSHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

MPOBOJIUTH PEAKIINH, TIOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATH ONBITHBIM MYTEM XIOPUA-, OPOMHUI-, WOIUMI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, NMPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OTEpaIlUi MBICTUTEIBHON AESTEIHbHOCTU — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHUE, CUCTEMATH3AIUIO, BBISIBJICHUE TPUYUHHO-
CJIEICTBEHHBIX CBA3€H — NJIi M3yYEeHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbIE€ METOJIbl TO3HAHHMS — HAOII0IeHuE,
U3MEepeHne, MOJICTIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoJbHbie IIpakTH4eckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TOHATHS
Xumusi — BakHast 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubnuotexa [JOK

' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢

4yernoBeKa

12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
71 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK

) 00 OKCHIax https://m.edsoo.ru/7f41837c
29 Bopopon. [Tonsitue o 2 1 bubnuoreka [IOK

' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK

' OCHOBAaHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCBI 1 | 1 bubnuoreka [JOK

' HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c¢

Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /. U. https://m.edsoo.ru/7f41837¢
MemnneneeBa. CtpoeHue atoma

12| Oumemmenmo, : BiuGmiorexa LOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIINHT
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpemst 3 Bubamorera [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nen 1. BemecTBo  XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/JILI M UX COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01ast XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBoiCTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [JOK
3.2 Baxneliime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»kaiomnias cpeaa
4.1 BemectBa 1 MaTepuaibl B >KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMs 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl

| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c

bu6moreka [IOK

2 ITonarre o MeTogaxX MO3HAHUSI B XUMUH 1

https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl
N bubmuorexa [JOK
3 B JIaOOpaTOpHUH U MPUEMBI OOpAIICHUS C 1
https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYI0OBAHUEM)

4 Yuctele BemecTBa u cMecu. CriocoObl | bubmuorexa [JOK
pa3aeiieHus: cMecein https://m.edsoo.ru/ff0d26ca
[Ipaktrueckast padota Ne 2 «Paznenenue

5 cMmecelt (Ha mpuMepe OYUCTKY TOBAPEHHOM 1 bubmmorexa [TOK

prvep P https://m.edsoo.ru/ff0d28c8
COJIH )»
bu6 OK

6 ATOMBI U MOJIEKYJIbI 1 nommorexa L

https://m.edsoo.ru/ff0d2a6¢

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) | bubnuoreka [JOK
XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8

bubnuoreka [JOK

8 [IpocThlie 1 croXXHBIE BElIECTBA 1

https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 nomorexa O

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 Xumnueckas popmyia. BareHTHOCTh aTOMOB
https://m.edsoo.ru/ff0d2eae
XUMUYECKUX DJIEMEHTOB
1 OTtHocCuTENBHAS aTOMHAsT Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XUMHYECKOT0 3JIEMEHTa B bubmmoreka [{OK
COCJIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuecTtBo BemecTBa. Moibs. MossipHast bubnuoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKrue U XUMHUYECKHE SIBICHUSI. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koandecTBa, MacChl BEIIECTBA 110 bubmuorexa [JOK
YpPaBHEHUSAM XUMHUYECKUX PEAKIUNA https://m.edsoo.ru/ff0d5708
Knaccudukanuss XaMU4eCcKuX peakiinii
bu6mmoreka [JOK
18 (coennHEeHMS, pA3JIOKEHUS, 3aMCIICHHUS,
https://m.edsoo.ru/ff0d3f34
oOmMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
bubmuoreka [JOK
19 sHIKIIoneaucT. O000ImeHne 1
. https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHUM
20 Kountponsnas pabora Nel mo teme «Bemectsa bubnnoreka [JOK
A XUMHYECKUE pEAKIAN» https://m.edsoo.ru/ff0d4290
Bo3gyx — cMmech razos. CoctaB Bo3ayxa.
yx yx bubnunoreka [JOK
21 Kucnopos — aneMeHT u npocToe BEIIECTBO.

O30H

https://m.edsoo.ru/ff0d448e




duznueckue U XUMUYECKUE CBOUCTBA

bubmuoreka [JOK
22 KHCII0po/ia (peaklIMU OKUCIIEHUS, TOPEHHUE).
https://m.edsoo.ru/ff0d4614
IMousarue 06 oxkcugax
Crioco0BI MMOJTydeHHsT KHUCIOpOoia B
23 J1a00paTOPHUH U IIPOMBIILIEHHOCTH bubnmorera [TOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoit 3 PexT XuMHIEeCcKoi peakiuy,
bubmmoreka [IOK
24 MIOHSATHE O TEPMOXUMHUYECKOM YPAaBHEHHH,
https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUECKHUX PEAKITUIX
Tomnuso (HedTh, Yroiab U METaH).
(edpp, yr ) Bu6nuorexa [IOK
25 3arpsi3HeHne BO3/IyXa, CIIOCOOBI €ro
https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAIICHUS
[IpakTnueckas padota Ne 3 o Teme
bu6moreka [IOK
26 «ITonmyuenue u coOupaHue KUCIOPOa,
. https://m.edsoo.ru/ff0d4ae2
HU3yYEHHUE €r0 CBOMCTBY
7 Boaopon — sneMeHT 1 mpocToe BEMIECTBO. bu6mmoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 dOu3ndecKknue U XMMHUYECKHUE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHaTHE O KHCIIOTAX U COJISIX bubnmorera [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPoIa B bubnnoreka [JOK
J1a00paTopuu https://m.edsoo.ru/ff0d4dd0
ITpaxTtrueckas padora Ne 4 o Teme
31 «IPIOH eHHue I/II():O6I/I aHNe BOJIOPOJa bubmmorexa [JOK
i . p A10poZa, https://m.edsoo.ru/ff0d4{42
W3Yy4YEHUE €ro CBOUCTBY
.. bu6 OK
32 ModnsipHblil 00bEM ra3oB. 3akoH ABOTapo nomrorexa [

https://m.edsoo.ru/ff0d542e




Brrunciienus 00bEMa, KOJIMUECTBA BEIECTBA

bubmuoreka [JOK

33 ra3a I0 €ro U3BECTHOMY KOJINYECTBY
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA WM 00bEMY
Beruncnenus 006EMOB ra30B 10 YpaBHEHHIO
34 €aKI[M1 Ha OCHOBE 3aKOHA 00BbEMHBIX bubmmorexa [TOK
pealtii Ha https://m.edsoo.ru/ff0d5708
OTHOIIICHUM ra30B
35 du3nyeckre U XUMUYECKHE CBOMCTBA BOJIBI bubmorexa [OK
A https://m.edsoo.ru/ff0d587a
bubmmoreka [{OK
36 CoctaB ocHoBanuii. [1o e 00 aTopa
TaB OCHOBAHII. HIOTATHE 0O HIARKATOpaX https:/m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HachiliieHHBIC 1
37 HeIfaCLI epHHHe paCTBo Bl MaIcIICOBa;[ OJISt bubmorera [IOK
B PavTBOPEL A https://m.edsoo.ru/ff0d5b40
BEI[ECTBA B PaCTBOPE
[IpakTrueckast pabota Ne 5 mo Teme
.. bu6mmoreka [IOK
38 «[IpurotoBieHue pacTBOPOB € ONPEACIEHHON
o o . https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIIECTBA
39 KonTtponsHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
bubmuoreka [JOK
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHOB
4 OcHoBaHus: cOCTaB, Ki1accudukams, bubnnoreka [JOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenune u XuMU4eCKHe CBOWCTBA bu6nuoreka [IOK

OCHOBaHUHN

https://m.edsoo.ru/ff0d67ca




Kucnotsl: cocras, knaccudukanus,

bubmuoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITomydenne m XuUMHUYECKHE CBOMCTBA KUCIOT bubmorexa HOK
va https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CoCOObI bubnuoreka [JOK
MOJIY4YCHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpaxTnueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBsi3b MKy KiaccaMH bu6moreka [IOK
HEOPraHUYECKUX COETNHEHUIN https://m.edsoo.ru/00ad9a50
. bubmunoreka IJOK
49 O000111eH1E U CUCTEMATH3ALMS 3HAHUI 1
https://m.edsoo.ru/00ad9cb2
50 KonTtponbHas padota Ne3 o reme "OcHOBHBIE bubnuoreka [IOK
KJIACChl HEOPTraHMYECKUX COCTUHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie MOTBITKH KIacCUpUKAITIT
51 XHUMHYECKUX 31eMeHTOB. IloHsTHE 0 rpymnmax bubmorexa LHOK
' 26 https://m.edsoo.ru/00ad9ffa
CXOTHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoandeckas
bu6mmoreka [JOK
52 CHCTEMa XMMHUYECKHX djieMeHToB JI. W.
https://m.edsoo.ru/00ada52c
Menneneesa
53 Ilepuoasl, rpymnobl, IOATPYIIIIEI Bubmiorexa OK
P » TPYTHIBL, pyn https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bu6mmoreka [JOK

30TOmNEI

https://m.edsoo.ru/00ada342




CtpoeHue 1eKTPOHHBIX 000JI0YEK aTOMOB

bubmuoreka [JOK

55 anemeHToB Ilepuonnueckoit cucremsr /1. 1.
https://m.edsoo.ru/00ada6bc
Meuneneena
XapakTepucTuKa XUMUUECKOTO 3JIEMEHTA 110
. bubnuoreka [JOK
56 ero noJjioxkeHuto B Ilepuoauueckoit cucreme
https://m.edsoo.ru/00ada824
. N. MenneneeBa
3navenue [leproanueckoro 3aKoHa ajis
bubmmoreka [IOK
57 pa3BuTHA HayKu U npaktuku. 1. 1.
L https://m.edsoo.ru/00ada96e
MenpeneeB — yu€HbIN, IEAror U rpakIaHuH
PesepBurrii ypok. O000111€HIE 1
P P N N bubmuorexa [JOK
58 cuctemarusanus 3HaHuii / Beepoccuiickast
https://m.edsoo.ru/00adb33c
poBepoyHasi paboTa
KonTtponsnas padora Ne4 o teme «CtpoeHue
. bubmuotexa [JOK
59 aToMa. XuMHuieckas cBs3b» / Becepoccuiickast
https://m.edsoo.ru/00adb486
MpoBepoyHas padbora
60 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHYECKHUX DJIEMECHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 HMounas xumnueckas CBsI3b
https://m.edsoo.ru/00adac34
62 KoBanenTHas noyiapHasg XuMU4UeCcKas CBI3b bubnmorexa [IOK
p https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
63 KoBaneHntHas HenossipHasi XMMUYECKasl CBSI3b
https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUSA Bubmiorexa OK
https://m.edsoo.ru/00adae28
bu6mmoreka [JOK
65 OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIINU

https://m.edsoo.ru/00adb076




bu6mmoreka [{OK

66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1
https://m.edsoo.ru/00adb076
PesepBHrlil ypok. O60011€HIE U
P P . bubnuorexa [JOK
67 cucTeMartusanus 3HaHui 1o reme «CtpoeHue 1
https://m.edsoo.ru/00ad9cb2
aToMa. XUMHAYECKas CBI3bY»
68 PesepBHbIit ypok. O000IICHNE T | bubmoreka [IOK
cUcTeMaTu3anys 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne undposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
[Tepuonnueckuii 3akoH. [leproanueckas
bubmmoreka [{OK
1 cucTeMa XMMHYeCKuX 3yemenToB JI. W. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
N bubmuorexa [JOK
2 XUMHWYECKNX IIEMEHTOB MEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MepUOI0B
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHUYeCKUX BELLECTB https://m.edsoo.ru/00adb7e2
4 Bunnl xXuMuueckoil CBS3U U THIIEI | bu6mmoreka [IOK
KPUCTALUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padorta Nel o teme
5 «IToBTOpeHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/esIoB Kypca 8 Kiacca»
6 Kiaccudukanus XuMu4ecKuX peakiui 1mo | bubnuoreka [JOK
Pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsaTHE 0 CKOPOCTH XUMHUYECKOHN pEeaKIUU.
bubnuoreka [JOK
7 [ToHATHE O TOMOTE€HHBIX U I'€TEPOTr€HHBIX 1
https://m.edsoo.ru/00adbe9a
peakumsx
[ToHATHE O XUMHUYECKOM PABHOBECHUHU.
8 @akTOpbI, BIUAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK

XHUMHYECKOU PCaKun U MOJIOKCHUC
XUMHUYCCKOTO paBHOBCCHUS

https://m.edsoo.ru/00adc28c




OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

NPHUMCHCHUC

9
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 2NEKTPOIIUTUYECKON JUCCOLMALIUH. bubnuorexa [JOK
CunbHbIE U clTaOble AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68

. bubnuoreka [JOK
11 HoHHbIE ypaBHEHHUSI peaKkui
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUM
. bubnuoreka [JOK
12 B CBETE MPEJICTABIICHU 00
. https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUUECKON JUCCOIHAIIIT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
. . bubmuorexa [JOK
13 MpeACTaBICHUIN 00 AIEKTPOIUTHUECKON
https://m.edsoo.ru/00add8b2
JTUCCOTHAITAN
. bubmuorexa [JOK
14 [TonsiTue o ruapoIU3e coJien
https://m.edsoo.ru/00add9d4
. bubmuorexa [JOK

15 O06o01enre 1 cucTeMaTru3amus 3HaHUH nommoreka L

https://m.edsoo.ru/00addd12

16 [Ipaktrueckas padota Ne 1. «Pemenne bubnuoreka [IOK
JKCIIEPUMEHTAIIBHBIX 33124 https://m.edsoo.ru/00addbfa
KontponbHas padota Ne2 no teme

bu6mmoreka [JOK
17 «INEKTPOJIUTHYECKAS TUCCOIUALIHS.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B paCTBOPaX»

18 OO11as XapakTeprUCTUKa raJIoreHOB. bubnunorexa [JOK
XUMHUYECKUE CBOMCTBA HA MpUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ComsiHas KUCIOTa,

P P N bubnuoreka [JOK

19 XUMHUUYECKUE CBOMCTBA, MOJyYEHUE,

https://m.edsoo.ru/00ade104




[Ipaktuyeckas padora Ne 2 o reme

. bubmmoreka [JOK
20 «IIomydeHune CONTHOM KUCIOTHI, U3YYCHHE
. . https://m.edsoo.ru/00ade348
€€ CBOMCTB»
Brruncnenus mo ypaBHEHUSM XUMHUUYECKHX
21 €aKIIUil, eCJIN OMH W3 PearcHToB JIaH B bubnmorera [TOK
P ’ P https://m.edsoo.ru/00ade488
M30bITKE
2 OO6mras xapakTepucTuka 31eMeHToB VIA- bubnuoreka [JOK
TPYIIIIEI https://m.edsoo.ru/00ade64a
AIOTpOTIHBIE MOTU(UKAITUU CEPBI.
P L N P . bubmmorekxa [{OK
23 Haxoxnenue cepbl U €€ COeTMHEHUH B
N https://m.edsoo.ru/00ade64a
npupoje. XMMHYECKHUE CBOMCTBA CEPbI
4 CepoBonopo, cTpoeHue, pu3ndeckue u bubmuorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KUCIIOTA,
. bu6mmoreka [IOK
25 (br3UYecCKre U XUMUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKIUH, JIEIKAIE B OCHOBE
26 MPOMBIIIJICHHOTO CTII0C00a MOJTyYeHUs bubmuoreka [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXaIoLEel cpeibl COEAMHEHUSIMU CEPBI
7 Brruncnenune maccoBoii J0IM BBEIXOa bubnuoreka [JOK
MPOAYKTa PEaKLNU https://m.edsoo.ru/00adec8a
OO1as XxapakTepucTUKa AIEeMEeHTOB V A-
)3 rpynnsl. A30T, paclipOCTpaHEHHUE B bubnunorexa [JOK
npupoje, Gpu3nyeckre U XUMHYECKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AmMHaK, ero GU3NYecKue U XMMUYECKHe bubnuoreka [IOK

CBOﬁCTBa, MOJIYYCHUC U ITPUMCHCHUC

https://m.edsoo.ru/00adf004




[Ipaktuyeckas padora Ne 3 o reme

bubmuoreka [JOK
30 «[lonyyeHne aMmMuaka, U3y4eHUeE €ro
. https://m.edsoo.ru/00adf180
CBOMCTB»
a1 A3oTHas kucioTa, e€¢ pusndeckue u bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJIEH
1 aMMOHMUS B KAYECTBE MUHEPAIIbHBIX bubnuoreka [JOK
yaoOpeHui. XMMHUECKOe 3arpsi3sHeHUE https://m.edsoo.ru/00adf518
OKpYXAaIOIIEH Cpebl COEAMHEHUSIMH a30Ta
®docdop. Oxcua pocdopa (V) u pochopHas
bu6moreka [IOK
33 KHUCJIOTa, GU3UIECKUE U XUMHUUECKHE
. https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJTYYCHUE
Ucnonb3oBanue pocdaTtoB B kKauecTBe
. bubmuotexa [JOK
34 MHHEPATBHBIX YI00pEeHU. 3arps3HeHNnE
. https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
35 VYrnepon, pacnpocTpaHEeHHE B IPUPOJIE, bubnuoreka [IOK
(buznueckrue u XMUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE bubmuoreka [JOK
poOJIeMBI, CBSI3aHHBIC C OKCUJIOM YyIJIepoja https://m.edsoo.ru/00adfebe
V)
. bubnuoreka [JOK
37 YropHas KMCIIOTa U €€ COJIn 1
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padota Ne 4 o Teme
" bubnnoreka [JOK
38 [TomydeHune yriaekucioro rasa.

KavecTBeHHas peakiyst Ha KapOOHAT-HOH"

https://m.edsoo.ru/00ae027¢e




[TepBoHauanbHBIE TOHATHUS 00

bubmuoreka [JOK
39 OpraHUYEeCKUX BELIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriiepo/ia
. bubmmorexa [{OK
40 Kpemuuii u ero coeuHeHns 1
https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 5. Pemenue

41 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUSDY
KonTtponbHas pabora Ne3 no teme

. bubmuorexa [JOK
42 «BaxHeie HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COCTMHCHUSDY
OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX

43 3JIEMEHTOB — METAJUIOB. MeTannudeckas bubmuorexa [JOK
CBSA3b U METAJUIMYECKAS KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkre CBOKMCTBA METAIIIOB
XUMHUYECKUE CBOMCTBA METAJIIOB.

. . bu6mmoreka [JOK
44 DIIEKTPOXUMHUYECKHUI P HATPSKECHUI
https://m.edsoo.ru/00ael 156
METaJJIOB
OO6mme cnocoObI MOTYYCHHUS METAJIOB.

45 CmuiaBbl. Beruncienus o ypaBHEHUAM bubnuorexa [JOK
XUMHUUYECKUX PEaKIUi, €ClIi OJUH 13 https://m.edsoo.ru/00ael 156
pEareHToB COJACPKUT MPUMECH

bubnuoreka [JOK

46 [TonsiTue 0 KOPPO3UU METAIIIOB
https://m.edsoo.ru/00ael278
bubmuoreka [JOK

47 [IlenouyHble MeTAIITBI H

https://m.edsoo.ru/00ae14b2
bu6mmoreka [JOK

48 OKcHbl ¥ THAPOKCUIBI HATPUSA U KNS

https://m.edsoo.ru/00ael14b2




Ilemouyno3eMeabHbIC METAIIBI — KAIbIUN U

bubmuoreka [JOK

49
MarHui https://m.edsoo.ru/00ael5e8
50 Baxneiiime coeTuHEHNS KaJIbIUI bubnmorera [TOK
a H https://m.edsoo.ru/00ael5e8
51 O0001Ienne U cucTeMaTH3ays 3HAHAN
.. .. bubnuoreka IHOK
52 XKécTkoCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS 1
https://m.edsoo.ru/00ae1886
[IpaxTueckas padota Ne 6 o Teme
- .. bubmmoreka [IOK
53 JKécTkocTh BOABLI M METOIBI €6
" https://m.edsoo.ru/00aelael
YCTpaHEHHS
b K
54 ATtoMUHHK mommorexa 110
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuoreka [IOK
TUAPOKCHUA https://m.edsoo.ru/00aelc64
bubmuoreka IIOK
56 Keneso nommorexa 11
https://m.edsoo.ru/00ael1d86
57 Oxkcunpl, THAPOKCUIBI 1 conn kenesa (1) u bubmuorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O000111eH1E U CUCTEMATHU3AIUS 3HAHUN
[Ipaktrueckas padota Ne 7. Pemenue
bu6mmoreka [JOK
59 AKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TEME
. https://m.edsoo.ru/00ae3de8
«Baxknennire MeTalIbl U UX COETUHEHUS
Brruncnenus o ypaBHEHUSIM XUMHUYECKUX
€aKIMii, eCJIM OJUH U3 PearcHTOB JaH B
P P bubnuoreka [JOK
60 130BITKE WK COAEPIKUT MPUMECH.
. https://m.edsoo.ru/00ael750
BrraucneHust MaccoBOM JOJIHM BBIXOIa
MPOAYKTA PEaKLnU
61 O00011IeHNE U CUCTEMATHU3ALMS 3HAHUI




KonTtposneHas padota Ne4 mo teme

62 «BaxHeiye MeTaJibl U UX COCAUHECHU S !
63 BeniecTBa u maTepualbl B TOBCEAHEBHOM | bubmmorexa [{OK
JKA3HU 4E€JIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH | bubnuoreka [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pelIeHNH SKOJIOTUYECKUX | bubnnorexa [JOK
npooieM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011IeHNE U | bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHCTEeMaTH3aIs 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001IeHNE U | bubnuoreka [IOK
cUcTeEMaTu3aIys 3HaHUuH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmsbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

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

1.1

PaCKpbeIBaTb CMBICII OCHOBHBIX XHWMHWYCCKUX HOHATHIH: aToM,
MOJIEKyJla, XUMHUYECKHI ODJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMech (OAHOpPOMHAS W HEOJHOPOJIHAs), BAJICHTHOCTD,
OTHOCHTENIbHAs aTOMHAasi M MOJEKYJIsIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi JOJISI XHMHUYECKOTO
JJIEMEHTa B COCTUHECHUH, MOJIAPHBIN 00BEM, XUMHUYECKash PEaKIIHs,
KIacCUUKAIMS ~ peakuil: peakuuu  COCAWHEHHs, PEaKIHU
pa3IOKEHUs, pPEaKIUU 3aMelIeHHs, peakiuu OOMeHa, 3K30- W
SHIOTEPMHUYECKHE PEAKITUH, TETUIOBON 3(PdEKT peakinu, pacTBOp,

MaccoBasi J10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIIHsI) B pacTBOPE

1.2

HUIITIOCTPUPOBATh B3aWMMOCBA3b OCHOBHBIX XUMHUUYCCKHUX MMOHATUN H

IIPUMCEHATH OTU IIOHATHUA IIPU OITMCAHUHU BEIICCTB U UX npeBpameHI/Iﬁ

1.3

HCII0JIb30BaTh XUMHUUYCCKYIO CHUMBOJIMKY JJIs1 COCTABJICHUA (bOpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

pacKpbIBaTb CMBICII 3aKOHOB COXpaHCHHA MACCbl BCHICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YUYCHUA, 3adKOHa

ABoraapo

1.5

onpeAciiAiTb  BAJICHTHOCTL aTOMOB  JJICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

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

Y4YaCTBYIOIIMX B peaKIH BELIECTB, 10 TEeMI0BOMY 3 deKTy)

1.7

BBIUTUCIIATE OTHOCHUTCIIBHYIO MOJICKYJISPHYIO W MOJIAPHYIO MACChI

BCIICCTB




1.8

BBIUUCIIATH MAacCCOBYIO JIOJIO XHMMHYECKOTO 3JIEMEHTa 1Mo (popmyse

COCIUHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCIICCTBA B PACTBOPE

1.10

MPUMEHATH €CTECTBEHHOHAYYHBIE METO/IbI IO3HAHMS — HAOJIIOICHHE,
U3MEPEHHE,  MOJICJIUPOBAHME,  OKCIEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

ITo Teme: «BaxHeime NpeacTaBUTENN HEOPraHUYECKHUX BEIIECTB)

2.1

PaCKphBIBATh CMBICII OCHOBHBIX XWMHWYCCKUX TTOHSATHH: OKCHI,

KHCJ10Ta, OCHOBAaHHEC, COJIb

2.2

OTIPENENIATh NMPUHAAICKHOCTh BEIIECTB K OMNPENENIEHHOMY KJaccy

coenuHeHul no popMynam

2.3

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

2.4

XapaKTepu30BaTh (OMHMCHIBATh) OOIIHE XHWMUYECKHE CBOWCTBA
BEIIECTB Pa3IMYHbIX KJIACCOB, MOATBEPXK/Iasi OMHCAaHUE MpUMepaMu
MOJIEKYJISIPHBIX ~ YpPaBHEHHUH  COOTBETCTBYIOIIMX  XHMHUYECKUX

peakuuii

2.5

ITPOrHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBHCUMOCTH OT HX
Ka4C€CTBCHHOI'0O COCTaBa, BO3MOXKHOCTH IPOTCKAHUA XHMHUYCCKHX

IPEBpaLICHUH B pa3IMYHbIX YCIOBHIX

2.6

cleoBaTh MpaBWIaM IOJIb30BaHUSA XHMHYECKOM Tmocyaod U
1abopaTopHbIM 000PYAOBaHUEM, a TaKXkKe MpaBHUiIaM OOpalleHUs C
BELIECTBAMU B COOTBETCTBHUH C HMHCTPYKLUHUSMHU IO BBIMOJIHEHHUIO
71a00PATOPHBIX XUMHUYECKUX OTMBITOB MO MOJYYEHUIO U COOMPaHHIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOJA M KUCIOPOa), IPUTOTOBICHUIO
pacTBOPOB C OMNPENECIEHHON MaccoBOM [0Jiell PacTBOPEHHOTO
BEIIECTBA, MIIAHUPOBATh U MPOBOJUTH XUMHUYECKUE SKCIIEPHUMEHTHI
[0 PACIO3HABAHUIO PACTBOPOB MIEIOYEH M KUCIOT C MOMOIIBIO

UHAMKATOPOB (JaKkMyc, heHondTanenH, METUIOPAHK U IpyTue)

2.7

IMPOBOAUTD paC‘{éTLI 10 YpaBHCHUIO XHMHUYECKOH peaknuun

[Io Tteme: «llepmommueckuit 3axkoH u llepmommueckas cucrema
xumudeckux snemeHtoB JI. M. MenneneeBa. CtpoeHue aTromos.

Xummnueckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIC peaKkum»

3.1

PACKpPBIBATH CMBICIT OCHOBHBIX XUMHWYCCKUX MOHSITHM: AApO aTroMa,

BHGKTpOHHLIﬁ clion aToMa, aTOMHas 0p6I/ITaJ'IB, paanuyc aroma,




XUMUYECKasi CBSI3b, MOJIAPHAs U HEMOJIIpHAs KOBAJCHTHAsi CBS3b,
AJIEKTPOOTPUIIATEILHOCTh, HMOHHAs CBS3b, HMOH, KaTHOH, AHUOH,

CTCIICHDb OKHCJICHUA

3.2

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

33

OTIMCBIBATh U XapaKTepu30BaTh Ta0IMuHyt0 Gopmy [leproanueckoii
CUCTEMBl XMMMUECKUX DJIEMEHTOB: pPa3inyaTh IOHATUS «TJaBHas
noarpynna (Arpymnmna)» u «nobounas noarpynna (brpymma)y,

«MaJIpIe» B «OO0JIBIITIE) MEproabI

34

packpsiBaTh cMmbici Ilepumoamueckoro 3akona [[.M. MeHnneneesa:
JACMOHCTPUPOBATH IIOHUMAaHUue HCpHOJIPI'—ICCKOfI 3aBUCHUMOCTH
CBOMCTB XUMHUYCCKUX JJICMECHTOB oT nux TIOJIOKCHUA B

[Iepnoanueckoil cucreme

3.5

COOTHOCUTh O00O3HAYEHMs, KOTOpPbIE WMEIOTCSI B  TaOJHIle
«Ilepmognyeckass  cucrtemMma  XuUMUYecKux  snemeHToB ..
MeHpeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsn sjapa, oOiiee dYucio

AJIEKTPOHOB U pacrpeiesieHue UX MO IEKTPOHHBIM CIIOSIM)

3.6

ONpeCAciIsATb CTCIICHb  OKHUCJICHHUA  OJICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

3.7

OTIPENIeNIATh BHUJI XMMHYECKOW CBS3U (KOBAJICHTHAs W HOHHAs) B

HEOPraHN4€CKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBEePsSIEMOro
pe3yJabTaTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo 1 XuMHU4eckKas peaKnus»

1.1

PacCKpbIBATb CMBICII OCHOBHBIX XHMHYCCKHUX MMOHATHI: pacTBOp,
QJICKTPOJIUTBI, HEIJICKTPOJUTBI, SJICKTPOJIHUTHYCCKAA AUCCOLHAINA,
pCaKkiiuu UOHHOTO O6MeHa, KaTaJin3aTop, XUMHUYCCKOC PABHOBCECHC,
O6paTI/IMLIe 151 HeO6paTI/IMLIe pCaKkiuu,
OKHCIIUTCIbHOBOCCTAHOBHUTCIIbHBIC pc€aKknuuu, OKHCIIUTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHC W BOCCTAHOBJICHUC, aJIJIOTPOIINA,

aM(i)OTepHOCTL, XUMHUYCCKasa CBA3b (KOBaJICHTHa}I, HOHHAasd,




METaJIJINYECKast), KpPUCTAJUIMUECKasi pelI€TKa, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKkuu

1.2

HUITIOCTPHUPOBATh B3aWUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUMN U

IMPUMCHATDH O3TU MOHATHUA IIPHU OIMMUCAHUHN BEUICCTB U UX HpeBpaHICHI/If/'I

1.3

COCTaBJIATh YPABHEHMSI EKTPOJIUTUYECKON AMCCOLMAIIMU KUCIIOT,
LIEJIOYEH M COJIEH, IIOJIHBIE M COKPAIEHHBIE YPAaBHEHUS PEaKLUU

WOHHOTO OOMEHA

1.4

PACKpPBIBATE CYHIHOCTb OKHUCIIMTCIIbHO-BOCCTAHOBUTECIIbHBIX peaKHI/If/'I

MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOIO OajaHca ITUX pPeaKIHi

1.5

MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON peakInu

IIo temam: «HemeTamnel m nux COCAUHCHUS» U «MeTtanael U UX

COETMHEHU S

2.1

XapakTepu3oBaTh  (OmHMChIBaTh) oOmMe W crneurduyeckue
XMMHUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOITBEPKIast
OTNHMCAaHHWE TpPUMEpPaMH MOJIEKYJISIPHBIX U HWOHHBIX ypaBHEHUI

COOTBETCTBYIOIINX XUMHWYCCKUX peaKHI/Iﬁ

2.2

COCTaBJISITh YPABHEHUS PEAKIIHH, TIOITBEPKIAIOIIUX CYIIICCTBOBAHHE

T€HETHYECKOH CBSA3H MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

ITPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOXXHOCTH ITPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHbIX

YCIIOBUAX
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cleoBaTh MpaBWIaM IOJIb30BaHUA XUMHYECKOM TMoCcyaod U
1abopaTopHbIM 000PYAOBAHUEM, a TaKXkKe MpaBUiIaM OOpalieHUs C
BELIECTBAMU B COOTBETCTBHUH C HMHCTPYKUHUSMHU IO BBIMOJIHEHHUIO
71a00PATOPHBIX XUMHYECKUX OTBITOB MO MOJYYEHUIO U COOUPAHUIO

Fa3006p83HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOI'O rasa)

2.5

IPOBOAUTH PEAKIHH, IOITBEPXKIAIONINE KAadyeCTBEHHBI COCTaB
Pa3MUYHBIX BEIIECTB: PAClO3HABaTh ONBITHBIM IyTEM XJIOPUA-,
Opomua, uoaAMJ, KapOoHaT, Qocdar, cuiIMKar, Cyibdar,
TUJIPOKCUMOHBI, KATHOHBI aMMOHMsI, MOHbl M3YYEHHBIX METAJUIOB,

MMPUCYTCTBYIOIHEC B BOOAHLIX pACTBOPAX HECOPIraHNMYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpyXKaroIias cpeia»

3.1

PACKpBIBATh CMBICII OCHOBHBIX XHMHWYCCKHUX MOHSATHH: HI[K

BCIICCTBA; KOPPO3Us METAIJIOB




3.2

HpI/IMeHSITB OCHOBHBIC OHepaI_II/II/I MBICHHTGHBHOﬁ OCATCIIBHOCTU —
aHaJIM3 W CHHTE3, CpaBHEHHE, O0O0OOIIECHHE, CHUCTEeMATHU3alUIO,
BBISIBJICHHUC HpI/I‘-II/IHHO—CJIeI[CTBeHHBIX CB513€I>’I — A I/ISy‘-IeHI/ISI
CBOﬁCTB BCHICCTB U XMUMHYCCKUX pCaKHHﬁ; eCTGCTBeHHOHayLIHI)Ie
METOJIbI TIO3HAHUS — HAONIOJICHWE, M3MEPEHHE, MOJICIUPOBAHUE,

9KCIIEPUMEHT (PEaJbHBIN U MBICICHHBIN)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumun. Ponp XMMHUU B KWU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. OU3NUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIICCTB

1.2

IlonstHe 0O METOJaX ITO3HAHUA B XUMHH. Yucteie B€HIICCTBA 1 CMECH. Crioco0On1

pa3aeneHust cMecen

1.3

ATOMBEI H© MOJICKYJIbI. XumMuueckre dieMeHTH.. CHMBOJIBI XHUMHYECKHX

a51eMeHTOB. [IpocTeie U c10XkHbIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumuyeckas popmyina. BalneHTHOCTh aTOMOB XUMUYECKHX JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA  cocTaBa  BemiecTB. (OTHOCHTENbHAas  aTOMHas — Macca.
OtHocuTenbHas MOJIEKyJIsIpHass Mmacca. MaccoBasg 10N XHMHYECKOTO

9JIECMCHTA B COCAMHCHUU

1.5

KonunuecTBo BemniectBa. Mosib. MonsipHas macca. B3auMocBsi3b KOJIMUECTBA,
Macchl M 4YMcia CTPYKTYPHBIX €IMHHUIl BeulecTBa. Pacuérel mo dopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

Ou3nyecKkue U XUMHUYECKHUE ABJICHUS. XUMHUUYECKasi peakius U e€ mpu3HaKu.
3aKOH  COXpaHEHHs  MacChl  BEIIECTB.  XHUMHUYECKHUE  ypaBHEHHUS.
Knaccudpukanuss  XuMHYECKUX  peakuui  (COCAMHEHHUS,  Pa3JIoKEHUs,

3aMelieHus, 0OMeHa)

1.7

XUMUYECKUN OKCIHEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM IIOCYAOH, C
npaBUIaMU pabOTHI B TaOOpAaTOPUH U TpUEMaMHU oOpalIeHus ¢ 1abopaTOPHBIM
o0opy/noBaHHEM, H3Yy4e€HHE U OINucaHue (U3MUYECKUX CBOMCTB 00pa3loB
HEOPraHWYECKUX BEIICCTB, HaONogcHHEe (U3MYecKuX (TUIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KHTICHHE U KOHJEHCAIIUs BOJIbI) U
XUMUYECKUX (TOPEHHE CBEYM, NPOKAIMBAHUE MEJAHOW MPOBOJIOKH,
B3aUMOJICCTBHE Mejla C KHCIOTOW) SIBJICHHM, HAOIOJCHUE W OIHMCAHUE
NPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakuuil (paslokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTBI C XIOPHAOM Oapus, pa3lioKeHHe

ruapokcuaa meau(Il) mpu HarpeBanum, B3auMOIEHCTBUE KeEI€3a C PACTBOPOM




conu Meau(1l), m3ydenne crmoco6oB pa3aeneHus cMecei (C TOMOIIBIO MarHUTA,
(bunbTpOBaHUE, BBIMMAPUBAHUE, AUCTUILIALMS, XpoMaTorpadus), mpoBeIeHue
OUMCTKH TIOBAPEHHON COJIM, HAOJIOJCHWE | ONHMCAaHUE pPe3yJIbTaTOB
IPOBE/ICHUS OMBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHsI MacChl, CO3/IaHHE

MOJIEIeN MOJIEKYI (1IapOCTEPHKHEBBIX )

Baxwuelinne npeacTaBuTeIn HEOPraHUYECKUX BEIIECTB

2.1

Bo3ayx — cmech raso. CoctaB Bo3myxa. Kucinopox — anmemeHT u mpocrtoe
BemiecTBo. HaxoxkmeHne Kucaopoaa B MpHpoe, PU3NUECKUE M XUMHUIECKUE
cBoiictBa (peakuuu ropenus). Okcunpl. [Ipumenenue kucinopoaa. CrnocoObl
MOJIydeHHUs KUCIIOpOJa B J1a0OpaTopuy M TMpOMbINUIEHHOCTH. Kpyrosopor

KHcIopoa B npupoae. O30H — alyioTponHast MoAU(UKALIMSL KUCIOpoaa

2.2

TermnoBoil 3¢(deKkT XUMHUECKON peaklMH, TEPMOXUMHUYECKUE YpPaBHEHMS,
9K30- ¥ DHJIOTEPMUYECKUE peaknnU. TOIIMBO: yroib U METaH. 3arpsA3HEHHE

BO3/1yXa, yCUJICHHE MTAPHUKOBOTO 3(dekTa, pa3pylieHre 030HOBOTO CIOs

2.3

Bonopon — anemeHT u npocroe BemecTso. HaxoxaeHue Bogopoa B PUPOJE,
¢usnueckre U XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOObI MOTYy4eHHS.

Kuciote! 1 conu
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Monsipabiii 00b€M ra3oB. PacuéTel M0 XUMUYECKUM YpaBHEHUSM

2.5

duznyeckue CcBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBOpHI.
HacslinienHble 1 HeHaChIIIEHHBIE pacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast [ojis BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbI.
OcHoBanus. Pons pacTBOpoB B MpUpoe U B KU3HU uenoBeka. Kpyrosopot
BOABl B MpUpoAe. 3arpsi3HEHUE MpUPOAHbIX BojA. OXpaHa U OYHCTKa

IMPUPOIHBIX BO

2.6

Knaccudukanus neopranmueckux coemuHeHuit. Oxcuapl. Knaccudukaruys
OKCHJOB: coJjieoOpa3yomiue (OCHOBHBIC, KHUCIOTHBIE, aM(OTepHbIE) U
HecolieoOpazyromue. Homenknarypa okcuaoB. OU3NYECKUE U XUMHUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHUIOB

2.7

OcnoBanus. Kiaccudukanus OCHOBaHMM: IIENOYM U HEPaCTBOPHMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. Pu3nyecKue U XUMUYECKUE CBONCTBA

ocHoBaHui. [loiryuenne ocHoOBaHMM

2.8

Kucnotel. Knaccudpukanus kucnot. Homenknarypa kucnor. @usudeckue u
XUMHYECKHEe cBoMcTBa KHUCIOT. Psan aktuBHocTth MetaioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT




2.9

Conu. Homenknarypa coseil. @u3nyeckue U XMMUYECKHUE CBOMCTBA COJICH.

[Tony4yenue coien

2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPTaHUYCCKHUX COGI[I/IHGHI/Iﬁ

2.11

XHWMHUYECKUN JKCIEPUMEHT: KAayeCTBEHHOE OIIPEICIICHHE COICPKAHMS
KHCJIOpOJia B BO3MyXe, MOJIydeHUE, cOOMpaHHe, pacliO3HAaBaHUE U U3yUCHHE
CBOMCTB KUCJIOPOJa, Ha0JII0IEHUE B3aUMOIEHCTBUS BELIECTB C KUCIOPOJOM U
yCIIOBUSI BO3SHUKHOBEHHUS U IIPEKpaIleHUs TOpEeHHUs (I10Kapa), O3HAKOMJIEHHUE C
oOpa3llaMu OKCHJIOB M OINMCAHME HUX CBOMCTB, IMOJIyd€HUE, cOOHpaHue,
pacrno3HaBaHUe W W3Y4YE€HHE CBOMCTB BOJOpPOAA (TOpEHHUE), B3aUMOJEHCTBHE
BOJIOpOJIa C OKCHJIOM meau(1l) (BO3MOXHO HCIIOJIb30BaHNE
BHJIEOMATEpHUasoB), HAOIOeHHEe O0pa3IlloB BEMIECTB KOJIUYECTBOM | MOIb,
HCCIIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C  Pa3JIMYHON
pacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOM
JIOJIE pacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBHE BOJBI C MeETaulaMU
(matpueM u KampliieM) (BO3MOXXKHO MCIOJIb30BAaHUE BHICOMATEPHAIIOB),
OTIpeJieNieHue PacTBOPOB KHUCJIOT M IIEN0Yed ¢ TMOMOINbI0 HHIUKATOPOB,
uccienoBaHue o0pa3loB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB,
HaOMO/IeHNe W3MEHEHUS OKpacKU HHAMKATOPOB B pacTBOpax KHCIOT U
nienouei, n3ydeHue B3aumojenicteus okcuaa meau(Il) ¢ pactBopom cepHoit
KHCIIOTBI, KHCJIOT C METAJUIaMH, PEaKIU{ HEeUTpaln3aluuu, IOJy4YECHHE
HEpPacCTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJIHOIO MeETaula JPYTMM U3
pacTBOpa COJM, pelIeHUE SKCIEPUMEHTAIBHBIX 337a4 1o Teme «BaxHeimue

KJIaCChl HCOPraHM4CCKUX COCHHHCHHﬁ))

[Tepuonuueckuii 3axkoH u [leproanueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINHN

3.1

[lepBpie MOMBITKM KIACCH(PHUKAIUU XUMHUYECKUX 3ieMeHTOB. [lonstue o
TPYIIax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE U IIETOYHO3EMENbHbIE METAJLIbI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yroT am¢oTepHbIC

OKCHUIBbI U TUAPOKCHUIBI

3.2

[lepuognueckuit 3akoH. Ilepuoanyeckas cucreMa XUMHUYECKHX AJIEMEHTOB
.M. MenneneeBa. KopoTkomepuoanas M UIMHHONEpUOIHAs (OPMBI
[lepuonnueckont cucremsl Xumudeckux oanemeHroB .M. Menneneesa.
[lepuoast u rpynmnbl. @U3HUECKUI CMBICH MOPSIKOBOTO HOMEpa, HOMEPOB

nepuoJa v rpyuIibl 2JICMCHTA
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Crpoenue aromoB. CoctaB aroMHbIX sifep. M3oronsl. Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0ueK aTroMoOB TeEpBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepnoguueckoit cucremsl .M. MenzaeneeBa. XapakTepucTUKa XUMHAYECKOTO

3JIEMEHTA MO €ro nojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa
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3aKOHOMEPHOCTH HW3MEHEHHUsl pajuyca aTOMOB XHMMHMUYECKHUX JIJIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO IpylIaM U IIEpUOAAM.
3nauenue Ilepuoanueckoro 3akoHa u [leproauueckoi CUCTEMbI XMMHUECKUX
AJIEMEHTOB JUISl Pa3BUTHS Hayku W npakTuku. .M. MenneneeB — yuyéHblid u

IpakJIaHUH

3.5

Xumudeckasi cBa3b. KoBaneHTHass (MOJsipHAs W HEMOJSpPHAsi) CBS3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenb oxkuciaeHus. OKHCIUTEIEHOBOCCTAHOBUTEIBHBIC peaKkmuu. Hpoueccm

OKHCJICHMS B BOCCTaHOBJICHMUA. OKHUCINTEIIN U BOCCTAHOBHUTEIIN

3.7

XUMUYECKUH 3KCIIEPUMEHT: H3yuyeHHEe O0O0pa3loB BEHIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHJA LWHKA C PAaCTBOPAMM KHCIOT U
LIeJI04Y€el, TPOBEACHHE OIBITOB, MILTIOCTPUPYIOIINX TPUMEPBI OKUCIUTEIBHO -

BOCCTAaHOBUTEJBHBIX peakiuil (ropeHre, peakliuy pa3ioKeH s, COeTMHEHU )

9 KUIIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO 1 XUMHUYCCKasA pCaKusl. HOBTOpeHI/IC

1.1

[lepuonuueckuii 3akoH. Ilepuoanueckas cuctemMa XMMUYECKHX 3JIEMEHTOB
H.N. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMUMHUYECKUX JIIEMEHTOB MEPBBIX TPEX MEPHOJIOB, KalHs, KalbLUsi U UX
COEIMHEHUIN B COOTBETCTBUM C TOJIOKEHUEM 3JieMeHTOB B [lepuoamueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA:. BHBI XUMHWYECKOH CBs3U. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTh CBOMCTB BEIIeCTBA OT THIIA KpI/ICTaJIJIH‘IGCKOﬁ
peH_IéTKI/I U BHJa XUMHYECKOM CBSI3H. KHaCCI/I(I)I/IKaI_II/ISI U HOMCHKIJIATYypa
HCOPraHN4YCCKUX BCLICCTB (MC)KI[YHapOI[HaH 151 TpI/IBI/IaJ'ILHaH). XHUMHYECKHE
CBOMCTBA BCIICCTB, OTHOCAIIMNXCA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKHUX

COCHHHCHHﬁ, IFCHCTUYCCKAsA CBA3b HCOPTAHNYCCKUX BCIICCTB




1.3

Knaccugukanus XuMU4eCKUX peaKkIuid 10 Pa3iuYHbIM MPU3HAKaM (110 YHCITY
U COCTaBY y4YaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, IO
U3MEHEHUIO CTEIICHEN OKHUCIICHUS XUMHUYECKUX 3JIEMCHTOB, I1I0 O6paTI/IMOCTI/I,
M0 Y4YacTUIO KaTajau3aropa). OK30- W DJHIOTEPMHUYECKHE PEaAKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCCKOMN pCaKkuuun

1.4

[onsitne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTre o
FOMOTE€HHBIX M TETEpOreHHBIX peakuusax. lloHsaTme o0 XMMHYECKOM
paBHOBecHHM. DaKTOPBI, BIMAIOIMIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU H

IMOJIOKCHUEC XUMHUYCCKOTIO paBHOBECH A

1.5

OKHCIANTENbHO-BOCCTAHOBUTENBHBIE  pEaKlUu,  3JIEKTPOHHBIM  OamaHc
OKHUCJIMUTEIbHO-BOCCTAaHOBUTENbHON  peakuuu. CocTaBieHuEe ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAaKIUM C HCIOJIBb30BAHHEM METOJa

AJIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOTUTUYECKON TUCCOLUALMN. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTI/IOHBI, aHHOHEL. MexaHu3m Jucconrannu BEMIECTB C pa3JIMYHbBIMU BUJaMU
XUMUYecKoH cBsi3u. Crernenp aucconuanuu. CUIbHBIE U CI1a0bIe JIEKTPOJIUTHI.
Peakiiuu nonHoro o6mMeHa. YCoBUs MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
MOJIHBIE M COKpalléHHbIE MOHHBIE ypaBHEHUs peakiui. CBOWCTBA KHUCIOT,
OCHOBaHMUH M COJICl B CBeTE TMPEACTABICHUA 00 3JIEKTPOIMTHICCKOU

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

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMYECKUX
pPEIETOK HEOPraHWUYECKUX BEIECTB — METAUIOB M HEeMeTauioB (rpadura u
anMasa), CJIOXKHBIX BEIIECTB (XJIOpUJA HATpHsl); UCCIIEOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOH peakUuud OT BO3JIEHCTBUS PaA3IUYHBIX (HaKTOPOB;
UCCIIEJIOBAaHHE  3JIEKTPONPOBOJHOCTH  PACTBOPOB  BEIECTB, Ipoliecca
JUCCOLMAIMU  KHUCJIOT, WIeJo4Yed U coiei (BO3MOXKHO HCIIOJIb30BaHKE
BUJICOMATEPHAIIOB); IPOBEICHUE OIMBITOB, WUIIOCTPUPYIOUIUX MPHU3HAKU
MPOTEKaHUs peaKuii HOHHOTO 0OMeHa (0Opa3oBaHHe OCajKa, BbIICICHHE rasa,
00pa3oBaHUE BO/JIbI); OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX peakluil (TOpeHHe, peakiluu Pa3ioKeHHs], COSIUHEHHUS);
pacno3HaBaHUE HEOPraHWYECKUX BELIECTB C MOMOIIBI0 KAaue€CTBEHHBIX

peaKLII/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

061_1_[351 XapaKTCpUCTUKAa TaJIOTCHOB. OcobeHHOCTH CTPOCHUA AaTOMOB,

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




MPOCTBIX BEIIECTB — rajoreHoB. XUMHUYECKHE CBOWCTBA Ha MpUMEpE XJopa
(B3auMozelicTBHE ¢ METaUIaM{, HEMETaJJIaMH, 1el04amMu). XJI0POBOJOPOI.
Consgnas KHCJIOTa, XHMHUYCCKHC CBOﬁCTBa, MOJIydeHUEC, TMPHUMCHCHUC.
JelictBue xJjiopa W XJIOPOBOJOPOJA HAa OPraHu3M 4YesjoBeKa. Baxkneinmue

XJIOPUABI 1 KX HAXOXICHUC B IPUPOJLC

2.2

OO6mas xapaktepuctuka 3eMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTereH OkuciaeHus. CTpoeHue u (U3nIecKue CBOMCTBa
IOPOCTBIX BEIIECTB — KHUCJIOPOAAa U CEpbl. AJUIOTPONHBIE MOJIU(UKALNN
KHCJIOpOJia U cepbl. XUMHYECKUE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE,
(1)I/ISI/I‘~IGCKI/IC M XUMHWYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MPEACTAaBHUTCIN
KHCJIOTHBIX OKCHUJIOB. CepHasl KHCJIOTAa, (i)I/ISI/ILIeCKI/IG 1 XUMHWYECKHE CBOMCTBA
(oOmMe Kak mpeCcTaBUTENs Kilacca KUCIOT U criequduieckue). XUMUUECKHe
peaxiuu, Jexalye B OCHOBE MPOMBIIIIEHHOTO Ccroco0a MoJydeHusl CepHOU
KHCIIOTHI. HpI/IMeHeHI/Ie. Comn cepH0171 KHCJIOTBI, KAYE€CTBCHHAsA pPCAKIUsA Ha
cynbdar-uon. HaxoxmeHnue cepsl U €€ COeTMHEHNI B IPUPOJe. XUMUIECKOE
3arpsi3HEHUE OKPYXKAIOMEH Cpeabl COSTMHEHUSAMU CEePhlI (KUCIOTHBIE JOXKIH,

3arpsi3HeHuE BO3AyXa U BOJAOEMOB), CIOCOOBI €T0 MPeI0TBPAaILeHuUs

2.3

OO6mrast xapakTepucThKa 37eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble CTENEHU OKHUCIEHUSA. A30T, pAaclpoCTpaHEHHE B
npupoe, puzndeckue U XuMudeckue cBoiictsa. KpyroBopot azoTa B npupoe.
AmMuak, ero (u3MyYecKue M XUMUYECKHE CBOWCTBA, MOJY4Y€HHE U
npumenenrue. Coin amMMOHHUA, UX (U3HUECKHEe W XHMHUYECKUE CBOMCTBA,
npuMmeHnenue. KauectBeHHas peakiusi Ha HOHbl aMMOHUS. A30THAs KHCIIOTa, €€
noJiyueHue, pu3nveckre U XuMUYecKue cBoicTBa (001I1e Kak MpecTaBUTeNs
Kjacca KHUCIOT U crnenuduueckue). lcmnonb3oBaHue HUTPATOB M coJied
aMMOHHMSI B Ka4eCTBE MHHEPAJIbHBIX yaoOpeHuil. XuMHUYECKOe 3arps3HeHHE
OKpY)KaloIlel cpeqbl COeNNHEHUSIMU a30Ta (KUCIOTHBIE 0K/, 3arpsi3HeHNe

BO3/yXa, MOYBBI U BOJIOEMOB)
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docdop, amorponHbie MoauduKanuu Gochopa, GU3NIECKHE 1 XUMUYECKUEC
cBoiictBa. Oxcun dochopa(V) u dochopHas kucnora, (QpuU3MUECKHE U
XMMHYECKHEe CBOWCTBa, mosydyeHue. Mcronb3oBanue ¢ochaToB B KadecTBe

MUHEpaJIbHBIX YA00peHU

2.5

OOmast xapakTepucTuka s1eMeHTOB IVA-rpynmnsl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHA. YTIEpOJ, aUIOTPOIHbIE

MOAU(DUKAIIK, paclpoCTpaHeHHe B Hpupoje, (HU3NUYEeCKue U XUMHUYECKUE




cBoiictBa. Ancopouusi. Kpyrosopot yriaepona B npupoje. OKcusl yrieposa,
X (pU3MYecKre U XMMUYECKUE CBOWMCTBA, JCWCTBUE HA JKUBBIC OPTaHU3MBI,
MOJTy4eHHUE ¥ IPUMECHEHHE. DKOJIOTHYECKUE TIPOOIEMBI, CBS3aHHBIC C OKCHIOM
yraepoaa(IV); rumore3a 1100ambHOTO TOTEIUICHUS KJIMMATA; MAPHUKOBBIM
addekr. YronpHas KuCiIoTa W €€ COonM, WX (PU3UYECKHEe U XUMHYCCKUE
CBONCTBa, MOJy4YCHHE W TpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-
WOHBI. Vcronb30Banne KapOOHATOB B OBITY, MEIHUIIMHE, TIPOMBIIIJICHHOCTH H

CEJILCKOM XO03AUCTBE

2.6

[lepBoHauanbHbIE TOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCTUHEHUSIX
yriepoja (MeTaH, 3TaH, JTWJIEH, alETWIEH, 3TaHOJI, TIIUIEPUH, YKCYCHas
kucioTa). MIx coctaB m xummuueckoe crpoeHue. [lonstue o OGuonornuecku
BAJKHBIX BEILIECTBAX: JKUpax, OelKax, YrieBoJax — M HX POJU B KU3HU
yeloBeKa. MarepualbHOe €IUHCTBO OpPraHMYECKUX W HEOPraHu4ecKHX

CoeqUHEHNN

2.7

Kpemuuii, ero ¢usnueckue u XUMUYECKHE CBOWMCTBA, IMOJIyuY€HUE U
npuMenenne. CoequHeHus KpeMHus B mpupoje. OOmme mpeacTaBieHus o0
okcune kpemuusa(I1V) u kpemuueBoit kucnore. CHIUKATHI, KX MCTOJb30BaHUE
B ObITYy, MeAMIMHE, NPOMBIIUICHHOCTH. BakHelue CTpOUTENbHBIC
Marepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpoGmembl
0€30MacHOTO HUCIOJB30BAaHUSI CTPOUTEIBHBIX MAaTepUalOB B IOBCEIHEBHOMN

KHU3HHU

2.8

XUMUYECKUHN 3KCIIEPUMEHT: M3ydeHHE 00pa3lioB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHUCJIOTHI; IPOBEICHUE KAYECTBEHHBIX PEaKIUil HA XJIOPHI-
UMOHbl M HAONIOICHWE NPU3HAKOB HMX MPOTEKAHUS; OIbITHI, OTPAKAIOIINE
(uznueckre U XMMHYECKHE CBOMCTBA raJOT€HOB U UX COEIMHEHUH (BO3MOMXKHO
UCIOJIb30BaHUE BUJEOMATEPHAIIOB); O3HAKOMIICHHE C OOpas3lamMH XJIOPHIOB
(ramoreHuIoB); O3HAKOMIIEHHE C OOpa3lamMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXKHO HCIIOJIb30BAHME BHJICOMATEPHANIOB); HAOMIOACHHE Ipoliecca
oOyriuBaHUs caxapa MoJ JAeUCTBUEM KOHIICHTPUPOBAHHOM CEPHOU KUCIIOTHI,
U3y4eHHEe XUMHUYECKUX CBOMCTB pa30aBIeHHON CEpHOM KHUCIOTHI, IPOBEICHUE
Ka4yeCTBEHHOW peakuuu Ha cyab(haT-uoH U HaONIOJeHHWE TMpU3HaKa e&
MPOTEKAHUS; 03HAKOMJIEHHE C (PU3NYECKUMU CBOICTBaMU a30Ta, pochopa u ux
coeMHEHUN (BO3MOXXHO HCMONB30BAaHUE BHIEOMATEPUAIOB), OOpa3amMu
a30THBIX U (HOCPOPHBIX YAOOpEeHUi; molydeHne, coOupanue, pacrno3HaBaHue
U U3y4€HUE CBOMCTB aMMMaKa; MPOBEACHUE KaU€CTBEHHBIX PEaKlMi HAa MOH

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




B3aUMO/JICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIOTHI C MEZIBIO (BO3MOKHO
HCII0JIb30BAHNE BUIECOMATEPHUAIIOB); H3YYEHUE MOJEIEH KpUCTAIIIMYECKHX
pemérok anMasa, rpadura, ¢QynIepeHa; O3HAKOMIICHHE C IIPOIECCOM
azcopOLuu pacTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM
IIPOTUBOIa3a; MOJy4eHUE, COOMpaHUE, PaclO3HABaHUE U U3Yy4CHHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; MpPOBEACHUE KadeCTBEHHBIX PEaKUWii Ha KapOoHAT- |
CUJIMKAT-UOHBl M WM3y4YECHHE IPU3HAKOB MX IPOTEKAHMS; O3HAKOMIICHHUE C
IPOAYKUMEN CHIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHNUE dKCIIEPUMEHTAIBHBIX

3aJ71a4 110 TeMe «BakHene HeMeTaUIbl U UX COEAUHEHUS

Mertannsl 1 ux COCINHCHUA

3.1

OO0mas xapakTepuCcTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHHUHU
ux nosoxeHusa B Ilepuonmueckoil cucreMe XMMHYECKMX 31eMeHToB J[.M.
MenneneeBa u crpoeHust aToMoB. CTpoeHre MeTaIIOB. MeTaimnueckasi CBsI3b
U MeTAIM4YecKas KPUCTAIMYECKas pEemETKA. OINEKTPOXUMHUYECKHM P

HaIpsHKEHUH METaJUIOB
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dusnyeckue U XUMUIECKHE CBOMCTBA MeTauToB. OOIIHE CIIOCOOBI TTOJTydeHUS
MeTayutoB. [ToHsTHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CITOCOOBI 3alIIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'yH, TIOPATIOMUHHHN, OpOH3a) U UX IPUMEHEHUE

B OBITY U MPOMBIILJIEHHOCTH

3.3

[llenounble MeTauibl: MojiokeHue B Ileproauyeckoil cCUCTEME XUMHUYECKHX
anemenToB /[.1. MenpeneeBa; CTpoeHHE MX aTOMOB; HAXOXKJACHUE B IPUPO/IC.
dusnveckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kainus). OKCHIbI
U THAPOKCUIBI HAaTpus W Kaius. [[puMeHEHHE MICIIOYHBIX METALIOB M HX

COEeIUHEHNN
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Illenoyno3eMenpHbIE METAJIBl MarHdi W KajJdbLMA: IIOJOXKEHHE B
Ilepuomnueckoit cucreme xumMudeckux 3nemMeHToB J[.M. MeHneneesa;
CTPOEHUE MX aTOMOB; HaxoXXJAeHUEe B mpupoje. uzndyeckue u XUMHUYECKUE
CBOWCTBA MarHusi W KaJblius. BakHeWmne coenuHeHHs KalblIus (OKCHUI,

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

3.5

AIIIOMUHHN: TIOJIOXKEHHE B HepHOﬂquCKOﬁ CUCTCMC XMMHNYCCKHUX JJICMCHTOB
I[I/I MeHzLeneeBa; CTPOCHUC aTOMa; HAXOXKJACHHUC B IIPUPOLIC. duznyeckue u
XHMHUYECKHE CBOMICTBA AaIIOMHUHMUSL AM(I)OTepHHC CBOMCTBAa OKCHAA H

TUAPOKCH A A TFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMmuueckux 3iuemeHToB J[. 1.

MeHneneeBa; CTPOCHHUEC aTOMa; HAXOXKJACHUC B MPHUPOIAC. dusnueckue u




XUMUYECKUE CBOMCTBA sxene3a. Okcupl, ruapokcuabl u couu xkenesa(ll) u

xene3a(Ill), ux cocra, cBOMCTBA U MOTY4YECHHE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3LaMy METaJIOB U CILIABOB,
uX (U3NYECKMMHU CBOWCTBAMU; M3YYEHHUE PE3yAbTaTOB KOPPO3HU METAJUIOB
(BO3MOKHO HCIIOJIb30BAaHUE BUJICOMATEPUAJIOB), 0coOeHHOCTeH
B3aMMOJCHCTBUS OKCHMJA KajlbLUid U HaTpus C BOJAOM (BO3MOXKHO
UCIIOJIb30BAaHUE BHUAEOMATEPUAIIOB); MCCIEAOBAHUE CBOMCTB MKECTKOW BOMBI;
npolecca TOpPEeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO HCHOJb30BAHUE
BHJIEOMATEPHUAJIOB); IPU3HAKOB MPOTEKAHUs KAYECTBEHHBIX pEaKLUii HAa HOHBI
(MarHus, Kanplivg, amoMuHus, nuHka, skenesa(ll) u xeneza(Ill), meau(Il);
Ha0JII0/IEeHUE U ONMCaHUE MPOLIECCOB OKpaIIMBaHUs IIJITAMEHH HOHAMU HATpHs,
Kamuss W KajublMs  (BO3MOXHO  HCIIOJIb30BaHUE  BHUJEOMAaTEpHAaJOB);
uccienoBaHue aM(OTEpHBIX CBOWCTB THIPOKCHIA ATIOMUHUS U THAPOKCUIA
LIMHKA; pelIeHNe SKCIIEPUMEHTANBHBIX 33/1a4 1o TeMe «BakHelne MeTaibl

1 UX COCIUHCHU)

XHUMHS ¥ OKpYKarolas cpeia

4.1

HoBsie maTepuansl 1 TeXHOJIOTMU. BelecTBa 1 Marepualibl B MOBCEAHEBHOM
JKU3HU YesloBeKa. XUMUS U 370pOBhe. be3omacHoe uCob30BaHUE BEIIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBast momoImp Mpu XUMHYECKHX OXKOTax U

OTpPAaBJIICHUAX

4.2

OCHOBBI ~ 9KOJIOTMYECKOH  TIpaMOTHOCTH.  XUMHUYECKOE  3arps3HEHuE
okpyxatomei cpeabl [IJIK. Posib XuMuu B pelieHu 3K0JIOTHYECKUX TPoOIeM.
[IpupoaHble MCTOYHUKU YIIEBOAOPOIOB (Yrojib, MPUPOIHBIA ra3, HedTh),

OPOIYKTHI UX HepepaboTKH, UX POJIb B OBITY U MPOMBIIILIEHHOCTH

4.3

XUMHUYECKUM OKCIICPUMCHT: U3YUCHUC 06pa3u0B MaTcpuaoB (CTGKJ’IO, CIIJIaBbI

MCTAJIJIOB, IIOJIUMCPHLIC MaTepI/IaJIBI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

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

1

[IpencraBnenue:

1.1

0 TI03HAaBAa€MOCTH SIBIGHUM NPUPOJbl, TOHUMAaHUE OOBEKTHUBHOM
3HAYUMOCTH OCHOB XMMHYECKON HAYKH KaK 00JaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0IIel KyJIbTyphl U NPaKTUYECKOU
NeITENbHOCTH 4YEJIOBEKa B YCIOBHMSX COBPEMEHHOIO OOIIECTBA;

IIOHUMAaHUEC MECTa XUMUHU CPEAN NJPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAay4YHBIX MCTOJIaX IMO3HAHHA, B TOM YHCJIC SKCIICPUMECHTAJIbHBIX U
TCOPECTUYCCKHUX METOJAaX HUCCICAOBAHUA BCHICCTB H HU3YUYCHUA
XUMHNYECKHX peammﬁ; YMCHHUEC HCIOJB30BaTh MOACIU  JJId

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccHoHATLHON NEATeIbHOCTH, CBA3AHHBIX C XUMUEH
U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JTOCTH)KCHUSX
XMUMUYECKOH HAayKH, YTO IMO3BOJUT OOyJArOIIUMCSl pacCMaTpUBATh
XUMHUIO Kak cdepy cBoedl Oyamymed  mpodecCHoHaIbHOU
NEeSITEeIbHOCTH ¥ CIEJIaTh OCO3HAHHBIM BBIOOD XUMHH  Kak
npoWIBHOTO TpeaMeTa NpHU Tepexoje Ha YPOBEHb CPEIHETO

o01ero o0pa3oBaHus

Bnagenue cucreMo XMMHUYECKHUX 3HaHUU H YMCHHUEC IIPUMCHATDH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYaCT:

2.1

BaO)XHEHIINE XUMUYECKUE MOHATHS: XMUMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CI0XKHOE BELIECTBO, OJHOPOAHAS U
HEOJTHOPOJHAsl CMECh, OTHOCHUTEJBHBIE aTOMHAs U MOJEKYISIpHas
Macchbl, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca, MOJIIPHBIN
00bEM, OKCHJ, KHUCIOTa, OCHOBaHUE, COJb (CPEIHss), XUMHUECKas
peakuys, peakUuu COCIUMHEHMs, PEaKUUH pPas3JIOKEHUs, pPEaKLuu
3aMeIlleHHs], peakul oOMeHa, TEeIUIOBOM 3((EeKT peakiyu, K30- U
9HAOTEPMHUUECKNE PEAKIMH, PACTBOP, MAcCOBasl OISl XUMUYECKOTO

OJICMCHTA B  COCAMHCHHMH, MaACCOBad HOJIA W  MPOUCHTHaA




KOHIICHTPALUA BEUIECTBA B PACTBOPE, AP0 aTOMA, JIIEKTPOHHBIN CIIOK
aToma, aTOMHas OpOuTa b, PaJHyC aTOMa, BaJEHTHOCTb, CTEIECHb
OKHUCJICHMs], XUMHUYECKas CBS3b, JJIEKTPOOTPULIATEIILHOCTD, IOJISPHAS
Y HENOJSAPHAs KOBAJECHTHAs CBs3b, MOHHAs CBS3b, METAUIMYECKAs
CBSI3b, KpUCTAJUINYECKAs pelIETKA (ATOMHAs], MIOHHAs, METAJUIMYECKasl,
MOJIEKYJISIpHAsi), MOH, KaTUOH, aHUOH, JIEKTPOJIUT U HEJIEKTPOJIUT,
UIEKTPOJUTHYECKAs MCCOLUALNs, PEaKUMM HMOHHOIO OOMeEHa,
OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKLUW,  OKHUCIUTENIb U
BOCCTAaHOBHTENb, OKHCICHUE W BOCCTAaHOBJICHHE, DJIEKTPOJIM3,
XMMHUYECKOE paBHOBECUE, OOpaTHMble M HEOoOpaTUMblE peaKIHu,
CKOPOCTb XUMHYECKOW peakuuu, karanuszarop, IIJK, kopposus

MCTaJIIIOB, CITJIaBbI

2.2

OCHOBOTIOJIATAIOIINE 3aKOHBI XWMHH: 3aKOH COXpPaHEHHUS MacChl,
nepuoanueckuid 3akoH J[.M. MeHnneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTajJIpo

2.3

TEOPUU  XUMHUH:  ATOMHO-MOJIEKYJISIpHAs  TEOpHs,  TEOpHs

AIEKTPOJUTUYECKOU JTUCCOIHAITIN

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHHE TMPAaBWJIBHO WCIIOJB30BaTh HW3YYCHHBIC BEIIECTBA H
MaTepuaibl (B TOM YHUCIIE MHUHEpPAIbHBIC YHOOpEHUS, METaUTbl U
CIUIaBbI, TIPOJYKTHI  MEpepabOTKU  MPHUPOJTHBIX  HUCTOYHHUKOB
YTJII€BOIOPOIOB (YIJIsl, TPUPOIHOTO ra3a, HeTH) B OBITY, CEIbCKOM
XO3SCTBE, HA MPOM3BOJCTBE M TOHWMAHHWE 3HAYCHUS IHKHPOB,
OelKOB,  YIJIEBOJOB JUIi  OpraHM3Ma  YeJIOBEKa;  yMEHHE
IPOTHO3UPOBATh BIIMSHHUE BEIIECTB M XUMHUYECKUX IMPOIECCOB Ha

OpraHu3M YCJIOBCKA U OKPYKAIOLIYIO IIPUPOJHYIO CPEAY

3.2

YMCHHUEC UHTCTPUPOBATD XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYTIUX

y‘le6HBIX IpeaMETOB
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HaJIM4Me OMbITa paboThI C Pa3IMUYHBIMU UCTOYHUKAMU MHGOPMALUU
0 XMMUM (HaydHas U Hay4YHO-TIONMYJISpHas JUTeparypa, CIOBapH,

CIIPAaBOYHHMKHU, HHTEPHET-PECYPCHI)
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YMCHHC 0OBEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BCHICCTBAX, HUX
NpeBpaliCHUAX W  [MPAKTHYCCKOM MMPUMCHCHHUU n  yYMCHHUC

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




Biianenue ocHOBaMM MOHATHWHOIO anmapara U CHUMBOJHAYECKOIO
SI3bIKa XUMHH JIJIs1 COCTaBJICHUS (DOPMYIT HEOPraHMYECKHX BEUIECTB,
YpPaBHEHUM  XMMHUYECKUX PEAKUUN; OCHOBAMM XHMHMYECKOU

HoMmeHknarypsl (IUPAC u TpuBHaiibHOIN)

YMeHne 0ObSICHATH CBSI3b MOJIOKEHHsI eMeHTa B [leproanyeckoi
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOECHUS aTOMOB
XMMUYECKUX DJJIEMEHTOB (COCTaB M 3apsii sapa, oOliee 4Yucio
IEKTPOHOB), PACIPENECIICHUEM 3JIEKTPOHOB IO JHEPreTHYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX NEpUOa0B, KaJIUAd U KaJIbLUA

IIpencraBnenue O  MNEPUOJAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMUYECKUX IJIEMEHTOB (pauyc aToMa, JIEKTPOOTPUIIATETLHOCTS ),
MPOCTHIX M CIIOKHBIX BEIIECTB OT TIOJIOKEHHUSI DJIEMEHTOB B
[lTepuognueckoit cucrtemMe (B MallbIX TMEpUOAAX H  TIABHBIX

MOArpYIIax) 1 3JEKTPOHHOTO CTPOCHUS aTOMa

Ymenue knaccuuuupoBarb:

7.1

XUMHNYECKHUE IJIECMCHTBI

7.2

HEOPraHN4YCCKUEC BCIICCTBA

7.3

XUMHNYECKHUEC pCaKIINU

YMeHue onpenensiTh:

8.1

BAJICHTHOCTDb U CTCIICHb OKHCJICHUA XUMHUYCCKUX 3JICEMCHTOB, 3aps/]g

HOHa

8.2

BUJ XMMUYECKOM CBSI3U M THUI KPUCTAJUIMUECKON CTPYKTYpHI B

COCAUMHCHUAX

8.3

XapakTep cpelibl B BOJHBIX paCTBOPax BeUIeCTB (KUCIOT, OCHOBAHUH)

8.4

OKHUCJIUTCIIb U BOCCTAHOBUTCIIb

YMeHue XapaKTCpu30BaTb (bHSH‘ICCKI/Ie 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJOpOJa, Tpadur, ammas,
KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaJIMA, MarHHMH,

KaJIbIIUHA, aJTIOMHHHH, KEJIe30)

9.2

CIIOHBIX BEIIECTB, B TOM YHCJE€ HMX BOJHBIX PacTBOPOB (BOJa,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHABI U TUIPOKCHIBI
metanoB [-IIA rpymm, amromunus, meau (11), nunka, xenesa (I u

III), oxcunst yruepona (II u IV), kpemuus (IV), azota u docdopa (111




u V), cepot (IV u VI), cepnHucras, cepHas, a30THUCTas, a30THas,

(docdopHas, yroapHas, KpeMHHEBAsE KHCIIOTA U UX COJIH)

MpPOTHO3MPOBAaTh M  XapaKTEpU30BaTb CBOMCTBA BEIECTB B

3aBUCHUMOCTHU OT HMX COCTaBa U CTPOCHHA, NPUMCHCHUC BCIICCTB B

03 3aBUCHUMOCTH OT HMX CBOWCTB, BO3MOXHOCTh IPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUI B PA3JIMYHBIX YCIOBUSIX
10 YMeHHe COCTaBIISITh MOJIEKYJISIPHBIC U MOHHBIC YPaBHEHUS PEaKIIHil,
B TOM YHCJIE:
10.1 peakuuii HFOHHOTO 0OMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOWCTBA M3YYEHHBIX KIIACCOB
' (Tpyrmim) HEOPraHMYECKUX BEIIECTB
10.4 MOITBEPKIAFOIIUX T€HETUYECKYIO B3aUMOCBSI3b MEXKY HUMU
11 YMeHue BIUUCIITh (IPOBOAUTH PACUETHI):
11 OTHOCHUTEIIbHYI0 MOJIEKYSIPHYIO M MOJIAPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0 XUMHUUYECKOTO 3JIEMEHTA B COSMHCHUHT
11.2 MAaCCOBYIO J0JIIO BEIIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM ra3oB
114 M0 YPaBHEHUSM XUMHUUYECKHX PEAKIUHA W HAXOIUTh KOJIMYECTBO
' BEIIECTBA, 00bEM M MAcCy peareéHTOB WUJIU MPOIYKTOB PEAKIIUU
12 Bianenue (3HaHME OCHOB):
OCHOBHBIMM  METOJIaMH HAy4yHOT'O0 TMO3HaHUSA (HaAOIIOIEHUE,
121 HU3MEPEHHE, SKCIICPUMEHT, MOJCIIUPOBAHNE) TIPU U3YyUCHUH BEIISCTB
' U XMMHYECKUX SIBJICHHM; yMeHHe CchOpMyIUpoBaTh MpodiIemMy u
PEUIOKUTH MYTH €€ PEeIIeHUs
122 0e30omacHOil pabOThl C XUMHUYECKHMMH BEIIECTBAMH, XUMUYECKOU
' MOCY/IOH U J1abopaTOpHBIM 000pyI0BaHUEM
npaBUIaMu 0e301acHoOro oOpareHus c BEIISCTBaMU,
HCIIOJIb3YEMBIMH B MOBCEIHEBHOMW >KM3HU, MPAaBUJIAMH MOBEJICHUS B
123 Hensix cOepekeHUs 370POBbsl U OKPY)KAIOIIEH MPUPOIHON CPEIbI;

INOHUMAHUEC BpCaa (OHaCHOCTI/I) BO3JICHCTBUS Ha KUBBIE OpraHnu3MbI
OHpC)ICJ'IéHHLIX BCIICCTB, CII0c000B YMCHBIICHUA )51

MMpEaAOTBPAIICHUA UX BPEAHOT'O BO3JICHCTBUSI
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Hannuwne MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYILICCTBIICHUSA

CICAYIOMUX XUMHWYCCKUX SKCIICPUMCHTOB!

13.1

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

WJUTIOCTPUPYIOLUE MPU3HAKUA MPOTEKAHU XUMUYECKUX PEAKIIUI

13.2

M3y4eHHE CIIOCOO0B pa3JielIeHus cMecel

13.3

IOJlydeHUE KHCIOpOJa M H3Yy4eHHE €ro CBOMCTB; IOIy4EHUE
BOJIOPOJIa U U3y4EHHUE €r0 CBOICTB; MOJIy4EHHE YIIIEKUCIOTO raza u
U3y4YE€HUE €ro CBOWCTB; IMOJy4eHHE aMMHMaKa W HU3yYeHHUE €ro

CBOMCTB

13.4

IPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOM JOJed

PacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHUE  HWHIUKATOpPOB (;rakmyca, METUJIOpaHm)Xa U
dbenondTanenHa) Ay ONpeAeeHNs XapakTepa cpebl B pacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

WCCIIEJIOBAHUE W OIMCAHWE CBOWMCTB HEOPTraHWUYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3aUMO/ICHCTBUSI KUCIIOT C METaJUIaMH,
OKCHUIAMU  METAJIOB,  PACTBOPHUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBAaHUSIMH, COJISIMM; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOTO MeTajla JpYrMM U3 pacTBopa COJIH;
uccienoBaHe amGoOTEepHbIX CBOMCTB THUIAPOKCHUIOB AIIOMHHUS U

LIUHKA

13.7

PEIICHUEC OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEMaM: «OCHOBHBIE KJIaCCHI
HEOPraHN4CCKUX COCﬂHHGHHﬁ)); ((3H€KTpOHHTquCKaH
AUCCOL A, «Baxuelimue HeMeTallIbl U HUX COCOUHCHUA,

«Baxnennne MeTalIbl M UX COCIUHCHU I

13.8

XAMHUYECKHE  OKCIIEPUMEHTHI,  WILIIIOCTPUPYIOLIIUE  MPU3HAKU
NPOTEKaHHs PeaKkMii HOHHOTO OOMeHa; KaueCTBEHHBIC PEaKluu Ha
IPUCYTCTBYIOLIME B BOJHBIX PAacTBOpax HMOHBI: XJIOPUA-, OpOMMI-,
uomua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
TUJIPOKCU-UOHBI, KATHOHBI AMMOHHS, MAarHUsl, KaJbIHsl, aTFOMUHMS,

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

14

YmMmenne:




NPEACTaBIATh Pe3yJabTaThl 3KCIEpUMEHTa B (opMe BBIBOJIOB,

14.1 JOKA3aTeNbCTB, TPAPUKOB W TAOJIUI[ U BBISBISATH IMITUPUUYECKUE
3aKOHOMEPHOCTH
yCTaHABJIMBAaTh  CBSI3M  MEXJY  peajbHO  HAOJII0JaeMbIMU
14.2 XUMUYECKUMH SIBJICHUSMU W TPOIIECCAMH, TPOUCXOSAIIUMU B

MaKpo- 1 MUKPOMHUPE, OOBACHATh IPUYHUHBI MHOTOOOpa3usl BEIIECTB




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATHUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumuyeckue d3neMeHThl. CHMBOJIBI XHUMHYECKHX

OJICMCHTOB. HpOCTHe " CJIOKHBIC BCIIICCTBA.

1.3

Xumuyeckass ¢opmyna. BalleHTHOCTb aTOMOB XHMHMYECKHUX 3JIEMEHTOB.

CreneHp OKUCIICHUA

1.4

3aKOoH IIOCTOSHCTBA COCTaBa BCIIICCTB. OTtHocuTeNbHAs AaTOMHas Macca.
OTtHOCUTENLHAS MOJICKYJIApHaA Macca. Maccosas J0JI1 XUMHUYECCKOT'O 3JIEMECHTA

B COEIMHEHNH

1.5

KonnuectBo BemectBa. Monb. Monsipaass macca. MousipHbIii 00bEM Ta30B.

BzanMocBsa3n KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

dusznyeckrue W XUMHYECKUE SBICHUSA. XUMHUYCCKAs peaKknusa nu eé IIpHU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKHE YPaBHEHUS

[Tepuonnueckuii 3axkoH u Ilepuoanyeckas cucreMa XMMHUYECKHX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepuonuueckuit 3akoH. Ilepuoanueckas cucreMa XHUMHYECKUX DIIEMEHTOB
JA.N. Menneneesa. [lepuonsl u rpynmbl. @U3HYECKUN CMBICI MOPSIAKOBOTO

HOMEpa, HOMEPOB IICpUoJa U I'pyImIibl 3JICMEHTA

2.2

Crpoenune aromoB. CoctaB aToOMHBIX siaep. M3otonbl. Dnexkrponsl. CtpoeHue
ANEKTPOHHBIX 00004eK aToMOB TepBbIX 20 XMMHUYECKHUX DIIEMEHTOB

Ilepuonnueckoit cucremsl /[.1. MeHneneeBa

2.3

3aKOHOMepHOCTI/I B U3MCHEHHMH CBOMCTB XMMHUUYECKHX DJIEMEHTOB IICPBLIX TpéX
[epuoaoB, Kajluid, KaJlbLUA (paz[I/cha aTOMOB, OJJICKTPOOTPULATCIbHOCTH,
MCTANIMYCCKUX H HCMCTAIMYCCKUX CBOﬁCTB) U HX COCAUHCHUM B
COOTBETCTBHH C IIOJIOKCHHUEM JOJICMCHTOB B Hepnozu/lqecxoﬁ CUCTEME H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBa3b. KoBajeHTHas (HOJ'I}IpHaH )51 HCHOJ'IHpHaH) CBA3b.
aﬂeKTpOOTpI/IL{aTCHLHOCTL XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

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

XUMHYECKON CBA3U

Baxwueline npencTaBuTeNd HEOPraHWYECKUX BellecTB. Hemertamnsl u ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Krnaccudukanus ¥ HOMEHKIATypa HEOPTraHMYECKHX COCAMHCHHN: OKCHJIOB
(conmeoOpazyromue: OCHOBHBIE, KHCIJIOTHBIE, am(poTepHBIC) u
HecoJieoOpa3yrolye; OCHOBAaHMN (LIENOYM W HEpaCTBOPHUMBIE OCHOBAHHSA);
KHACIOT (KUCIIOpOJCONIepKalie ¥ OECKUCIOPOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@uU3NYeCKue W XHMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB-HEMETAJIOB:

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

4.3

dusnyeckie 1 XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MECTAJIJIOB: JIMTHA,
HaTpus, KaJiud, Mardius U KajJblus, aJJFOMUHUSA, KEJIC3a. BHCKTpOXI/IMI/I‘IeCKHﬁ

PAI HAIPSKEHUN METaIOB

4.4

DU3NYECKUE U XUMHYECKHAE CBOMCTBA BOJOPOIHBIX COCTMHEHUN HEMETAIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPO/Ia, AMMHAKA

4.5

dusndeckue U XMMUYECKHE CBOMCTBA OKCHUIOB HemeTayioB: cepsl (IV, VI),
aszota(ll, IV, V), docdopa(Ill, V), yraepona(ll, IV), kpemuaus(I1V). [lonydaenne

OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cBorictBa okcumoB: MetawioB IA-IIIA rpynm, ruaka, meau(Il) u

xenesa(Il, I). [Tonyderne OKCUI0B METAIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHUH U aM(OTEPHBIX THAPOKCUAOB (Ha IIpUMepe
TUAPOKCUIOB QIIOMHHHUSA, JKene3a, LuHKa). [logydyeHue OCHOBaHUN H

aM(pOTEePHBIX THIPOKCHUJIOB

4.8

OO01ue XUMHUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOIHOM,
CEpHHUCTOM, cepHOil, a30THOH, (pochopHOil, KpeMHHEBOH, yronbHOH. OcobObie
XMMHYECKHE CBOWCTBA KOHLEHTPUPOBAHHOW CEPHOM U a30THOW KHUCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoiicTBa cpeanux coeil. [lomyuenne comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOpPOJd4, KHUCIOPOAa, aMMHAKa,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I

4.11

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

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

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

XUMUYECKUE PEAKIINU

5.1

Knaccugukanus XuMUYeCKHX peaKifii Mo pa3InYHbIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIJIOBOMY 3PQEKTy, MO

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX SJICMECHTOB

5.2

TermnoBoit 3peKT XUMUYECKOH pEeakIuH, TEPMOXUMUYECKHE YpaBHEHHS.

DK30- U SHIOTEPMUYECKUE peakluu. TepMOXUMHUYECKHE YpaBHEHUS

53

OKHCANTENEHOBOCCTAHOBUTENIbHBIE peakuu. OKUCIUTENN U BOCCTAHOBUTEIIH.
IIponeccbl  OKMCIEHHMS M BOCCTAaHOBJIEHHUS.  OJIEKTPOHHBIM  OayaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

54

Teopust ANEKTPOTUTHIECKOH qucconuaui. KaTnoHsl, aHHOHBI. DJIEKTPOJIUTHI

1 HEeIEKTPOoJUThl. CHUIIbHBIC B cl1a0ble 2JeKTPoUThl. CTENeHb TUCCOIaIlin

5.5

Peaknun rmoHHOTO OOMEHa. YCIIOBHS MPOTEKaHUSI PEaKlnii HOHHOTO OOMeEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKUN

XHUMHS ¥ OKpYXarolias cpeia

6.1

BemiectBa u marepuanibl B MOBCEAHEBHOW KU3HM 4YesoBeka. bezomacHoe
WCTIOJIb30BAHUE BEIIECTB U XMUMHUYECKUX PEAKIHMi B J1Ta0OpaTOpuul U OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHYCCKHUX O0XKOIraX U OTPaBJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpyXaromel cpeabl (KUCIOTHBIE —JOXKIH,
3arpsi3HeHUE TOYBbI, BO3/AyXa U BOJOEMOB), CIIOCOOBI €r0 MPEeAOoTBpAILEHUs
[Ipenenbras momyctumas koHneHtparus BemiectB (I1/IK). Pomp xumuum B
pELIeHUH SKOJIOTMYECKUX MpobieMm. YcuieHwe mnapHUKoBoro 3ddekra,

Paspymi€HUE 030HOBOI'0 CJI0sA

6.3

[Mpumenenwue cepsl, a3ota, hocdopa, yrieposa, KpEMHHS U UX COCTUHCHHI B
OBITY, MEIHIIMHE, MPOMBIIUICHHOCTH M CEIILCKOM Xo3siiicTBe. [IpruMmeHeHue
METAJIJIOB W CIUIABOB (CTajlb, YYTYH, IIOPAIIOMHUHHI, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH UX COeTMHEHUH. [IOHATHE O KOPPO3UH METAJIIOB, OCHOBHBIC

CIIOCOOBI 3allIMThI UX OT KOPPO3UU

6.4

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

IPOIYKTHI X TepepaboTKu (OeH3HH), UX POJIb B OBITY M MPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNvCCKUX BCHICCTBAX KaK O COCAWHCHHUAX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, AlICTUJICH, 3TAHOJI, TTINLICPUH, YKCYCHasl I(I/ICJ'IOTa).
[ToHsATHE 0 OMOJIOTMYECKH BaXKHBIX BCHICCTBAX: KUPAX, 6em<ax, YIJICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




PacuéTnr:

7.1 o popMynaM XUMUIECKUX COCTUHEHUN
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XMMUYECKUM YPABHEHUAM
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