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HOACHUTEJIBHASA 3AIIUCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa3oBaHUs, MPEICTABICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eAepanbHOoil paboyeil mporpaMMbl BOCTIUTAHUS
U C Y4YeTOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUs» B
oOpazoBaTebHbIX opranuzanusax Poccutickoit @eneparuu.

[Iporpamma mo xumuu 1aéT TpeACTaBICHUE O LENAX, OOIIeH CTpaTreruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4EOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTeNbHOe MpeIMETHOE coJiepKaHue,
npeaycCMaTpUBAET pPACHpPEICIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazienaM M TeMaM MPOTPaMMbl IO XUMHUH, OMNpPEETseT KOJIUYECTBEHHBIC W
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYaroIIerocsi MO OCBOEHHUIO
y4eOHOT0 coJiepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QOopMUPYEMblE XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUAX
HHEPTrUM M 00 SBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEHICHHUS TriI00aJbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

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

BHOCHUT BKJaJ B ()OPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSITEJIBHOW Y4eOHOW  JIeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO()ECCHOHATLHOM 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 rPaMOTHOCTH 00YyYaOIINXCS;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO 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 ~ y4eOHOro TmpeaMmeTra, KOTOpbIM  fABIAETCS  NEeAaroruuecku
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
HEOPraHMYEeCKOM XUMHUHM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHIM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro noaxoga kK €€ uzydyeHuro. ConepkaHue CKIAAbIBAETCS U3 CHCTEMBI
MOHSATUN 0 XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI MOHITHI O XUMHUYECKON
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona JI. 1. MeHnneneeBa Kak OCHOBHOTO 3aKOHA XMMUU,

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeACTaBJICHUN 00 DIIEKTPOJMTUYECKOW JUCCOIMAIIMK BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE AMIMPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBIMOTHSS (YHKIUHU OOBSICHEHHS W IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XMMUUYECKOM COCTABJISIOLICH HAYYHOW KapTHHBI MUpPA B JIOTHUKE
€€ CUCTEMHOM NPHUPObl, IEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HaHHIO U METOJIaM
MO3HAHUSl B Hayke. M3yueHune XMMHUU MPOUCXOAHUT C MPHUBICUYECHUEM 3HAHUU U3
paHee HU3y4YEHHBIX yuyeOHBbIX mpenmeToB: «Okpyxaromuid mupy», «buomorus. 5—7
kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAYKH KaK O0JACTU COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTHYECKON
JEATEeIbHOCTHU YEJI0OBEKa 1 KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpbl. 3aJa4ua
y4e0HOTO TpeaMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMBl XUMHUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHNI MUPOBO33PEHUECKOTO XapaKTepa, sS3blka HayKd, B MPUOOIICHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH MU3YYCHUM BEIICCTB M XMMHYCCKUX PEAKIIUH, B
(bopMHUpPOBaHUY U PA3BUTHH ITO3HABATECIIEHBIX YMEHUHN M UX PUMEHECHUHU B yU4eOHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON EATEIbHOCTH, OCBOEHUHU MPABUI
0e30MmacHOro o0panieHus ¢ BEIIeCTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUH XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsS Ba)KHOE
3HaYEHUE MPUOOPENIN TaKHUe LI, KaK:

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

—  HalpaBJICHHOCTh OOyYeHHs Ha CHCTEMaTHYeCKOe MPHOOIICHUE
oOydJarmmXxcs K CaMOCTOSTEIBPHOW TO3HABATEIBHOW JACATCIBHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrieueHre YCIOBUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIbITAa Pa3HOOOPA3HOUW JEATECTLHOCTH, ITO3HAHWS W CAMOIIO3HAHUS, KIIIOUYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHHUC IS
Pa3IUYHBIX BUOB JICATCILHOCTH,

— (dopmupoBaHue O0OIICH (YHKIMOHATLHOM ¥ ECTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBACHATH W OLICHUBATh SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJyYCHHBIE MPH H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B MOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEHbHOCTH;

— ¢opMmHpoBaHHE Yy O0OyYalolUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHS TEHHOCTH XHUMHYECKHUX 3HAHUWU JJIs BBIPAOOTKH DKOJIOTUYECKH
1eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOI Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHUS OOINIEUYETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUSI.

OO611ee uncio 4acoB, OTBEIEHHBIX /IS U3YUCHHSI XUMHUH HA YPOBHE OCHOBHOT'O
obmero obpaszoBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJneno), B 9 kitacce — 68 yacoB (2 4yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
a1eMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCT aTOMOB XMMHUYECKHUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAS
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUH.

KomuuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHMI] BemlecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

OU3NYECKUE U XMMUYECKUE ABJICHUS. XUMUYECKasi peakius U €€ MpU3HaKHu.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Kmaccudukarms
XUMHYECKUX PEAKINi (COeAMHEHUS, PA3JIOKEHHUS, 3aMEIICHHs, 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, pPAacCTHUPAaHHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIOTOW) SIBJICHHM, HaOJI0ICHUE U
ONMMCaHUE MPU3HAKOB MPOTEKAHHS XUMHUUYECKUX peakluuil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
meau (II) mpu HarpeBaHuM, B3auMoAeHCTBHUE kese3a ¢ pactBopoM coiu meau (10),
M3y4YeHHE CIOCOOOB pa3/IeNIieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbIIApUBAHUE, AUCTHWUIAIUSA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TOBAPEHHOMN
COJIM, HAOIIOJEHHE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJENIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 3JaeMEHT U MPOCTOE
BemlecTBo. HaxokaeHue kuciopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopona. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U MOpOMbIIUIEHHOCTH. Kpyrosopot
KHUCJIOopoa B ipupojie. O30H — aluIoTponHasi 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 u npoctoe BemecTBo. Haxoxnenue Bonopoaa B NpUpoe,
dbu3YecKre U XUMHUYECKUE CBOMCTRA, MPUMEHEHHUE, CTIOCOOKI TToTydeHus. KUCIIOThI
U COJIH.

Momnsipabiii 00BEM ra3oB. Pacy€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoMCTBa BOAbL. Boma Kkak pactBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jis1 BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponp pacTBOpOB B IpUpOJie M B )KU3HU 4YenoBeKa. KpyroBopoT Bozbl B IpUPO/IE.
3arpsi3HeHUE MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanuss neopranuueckux coeauHeHui. Oxcuabl. Knaccudukanus
OKCHJOB:  coyieoOpa3yroniie  (OCHOBHBbIE, KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHnoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HomeHkiatypa ocHOBaHui. DPU3NUECKME M XWMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHoctn MertayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Comu. Homenknarypa comneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUMN.

Xumuueckuit IKCnepumenm:

KA4EeCTBEHHOE ONPEAEIIEHUE COJIEPKAHUS KUCIOpOia B BO3AYyXe, MOJIYUCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Toxkapa), 03HaKOMJIEHUE ¢ 00pa3IaMu OKCUIO0B U OTICAHHE
UX CBOMCTB, MOJy4Ye€HHE, COOHMpaHWE, PACHO3HABAHME U HW3YUYEHHUE CBOICTB
BOJIOpoJa (ropeHue), B3auMoaencTBie Bojiopoaa ¢ okcuaom meau (1) (BozmoxHO
MCITOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PAa3I0OB BEIIECTB KOJTUIECTBOM
1 ™monb, uccnegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOM
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MACCOBOW JOJEU
PacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHE BOJBI C MeTaUlaMH (HATpUeM U
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHME  BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IoB HEOPTraHUUYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCKy MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, N3yUEHUE B3aUMOICCTBUS



okcuna meau (II) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUM
HEUTpaJIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
METaJllIa JPYTUM W3 PAcCTBOPA COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BaxHenIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

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

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX 3JieMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIEIOYHBIE M IIETOYHO3EMENIbHBIC METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucremMa XMMUYECKUX AJIEMEHTOB /l.
N. Menpneneesa. Koporkonepuoanas u juimHHONIeproiHast popmbl [lepuoanueckoit
cuctembl xumudeckux asnemeHtoB J[. WM. MenpaeneeBa. Ilepuonsl ¥ TpyHIibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUO/Ia U TPYIIIIbI SJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepuonnueckont cucremsl . M. MeHnneneea. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAUINYECKUX U HEMETAIINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoandeckoi cucTeMbl XUMHUYECKUX
BJIEMEHTOB U1 pa3BUTHsA Hayku W npaktuku. J[. M. MenneneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumuueckas cBsi3b. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPULATENBHOCTh XUMUUYECKUX 3JIEMEHTOB. lloHHAs CBS3b.

Crenenp  okucneHusd.  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHIA LHMHKA C pPACTBOPaMH KHCJIOT M IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunie cea3u

Peanuzamus MexXnpeaMETHBIX CBSI3€M NMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBJISIIOIIUXCS CUCTEMHBIMM ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIH (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KiIacCH(UKAIMs, TMEePUOJUIHOCTh, HAOIOICHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPECHHE, MOJIEIb, SIBIICHHUC.

dwusnka: MaTepus, aTOM, MJIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIN, H30TOIIHI,
pPaOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPHUYECKHU 3apsj, BEIIECTBO, TEN0, O00BEM,
arperaTHOe¢ COCTOSIHME BEIECTBa, Ta3, (U3WYCCKUE BEIMYWHBI, CIHHHIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CoNHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI, TOJIE3HBIC
HCKOTIaeMbI€, TOTUTMBO, BOJTHBIC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. [leproanueckasl cucteMa XUMUYECKUX AJIEMEHTOB [l.
N. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMHU CBOWCTB
XUMHUYECKHUX FJIEMEHTOB MEPBBIX TPEX MEPHUOA0B, KA, KAIbIUS U UX COCTUHECHU
B COOTBETCTBUHM C TIOJOXEHUEM »HJeMeHTOB B Ilepumoaudeckoil cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THIIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUYECKON PEIIETKU U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCAIIMUXCA K Pa3IWYHbIM KJlaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (TI0 YHUCTY
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TeEIJIoBOoMY 3(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKMCIICHUS XUMHUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYacTHUIO KaTanu3aropa). JK30- U SHAOTEPMUUYECKHE PEAKINH, TEPMOXUMUUYECKUE
YpaBHEHUS.

[lonsitTue o ckopocTH xumMudeckoil peaknuu. [loHsTHe 00 0OpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakuusix. [IoHsITHE O TOMOreHHBIX U TeTEPOr €HHBIX
peakuusx. llonstue o karamuse. [lonsTue o xumnueckoM paBHoBecun. DaKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTENTBHO-BOCCTAHOBUTEIBHOU peaxKuum. CocraBnenue YPaBHEHUM

OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIMid ¢  HCMHOJIb30BAaHUEM  MeETOJa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHNW3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECKOU cBsi3u. CTeneHp auccounannu. CUIIbHbBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUST PEeAKIIM HOHHOTO OOMEHa,
IIOJIHBIE M COKpAall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON TUCCOLIMALIIH.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THApPONHU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HEMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEJOBaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON peaKIuu OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, TPOLIECcCa AUCCOLUALUU KUCTIOT, 1IeJ0Yel U coiel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHUAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKaHWs peakiuil HMOHHOro oOmeHa (oOpa3oBaHuE OCajKa,
BbIJIEJIEHUE Ta3a, 0Opa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEHUe, pEeaklUHMH pas3iioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KAUYECTBEHHBIX PEAKIIMK HA UOHBI, PEIIEHNE dKCIIEPUMEHTAJIbHBIX 3a/]1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapakrepucTuka TranoreHoB. (OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEILIECTB — raJJor€HOB. XMMHUUYECKHUE CBOMCTBA Ha MpUMeEpe Xj1opa (B3auMOAEHCTBIE
C MeTaJUlaMH, HEMeTajUlaMH, Iuesnoyamu). XiiopoBojmopon. ConsiHasg KHCIIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTtBue xjaopa H
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YeJIOBEKA. BaxkHenme XJIopuabl U UX HaX0XKICHUE B
IPUPOJE.

O6mras xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTpoeHue U (QU3MYEecKHe CBOICTBA
MPOCTBIX BEUIECTB — KHCIOPOa U CePbl. AJNIOTPOINHbIE MOAU(DUKAIIMM KUCIOPOa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOIOPOA, CTpOCHUE, (PU3HMUECKHE U
XUMH4YECKUE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB.
CepHas kuciora, (U3nyecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeACTaBUTEIIS
KJjlacca KHUCJIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO CINOC00a MOMy4YeHUs CEpHOM KHUCIOTHL. [IpuMeHenuwe cepHOM
kucaoTel. COJM CEepHOM KHCIOTHI, KadeCTBEHHas peakuus Ha CyJb(paT-HuOH.
Haxoxnenue cepbl u €€ cOeNMHEHUNW B TpUPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpellbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE J0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPEOTBPAILECHHUS.



OO6mas xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUSA. A30T, pacIpOCTPAHEHUE B MPHUPOJE,
dbu3nueckue U XumMuieckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XMMUYECKUE CBOMCTBA, ModyuyeHue u npumeHenue. Coau aMMoHMS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHe U XUMUUYECKHUE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENSl Kjlacca KHUCIOT W crueruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUSI B KAYECTBE MUHEPAIBHBIX YI0OPEHUH.
XUMHUYECKOE 3arps3HEHNE OKPYKalollel cpejibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHuEe BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTporHbie
moaudukauuu gocdopa, pusndyeckue u xumuueckue cormctsa. Oxcup docdopa
(V) u dochopnas kucnora, ¢pu3nuecKkue U XUMHUECKHE CBOWCTBA, MOJIyYECHHE.
Hcnonb3oBanue ¢pocharoB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHBIE CTENICHN OKUCIICHUS. YTIIepOI, AJTIOTPOITHbIE MOIU(PHUKAIINH,
pacnpocTpaHeHue B IpUpoje, PU3nYecKue U XUMMUYECKUue CBOMCTBA. AncopOius.
Kpyrosopor yriepoga B mnpupone. OKcuabl yriaepoja, uX (QuU3Wyeckue Hu
XUMUYECKHE CBOWMCTBA, JEWCTBUE HA JKUBBIE OpPraHW3MBbI, I[IOJIyYE€HHE U
npUMEHEeHHe. DKOJIOTMYecKre MpoOiieMbl, CBsi3aHHbIE ¢ okcujoMm yriepona (IV),
TUIIOTE3a TJ00AIBHOTO TOTEIJICHUS KIWMarTa, NMapHUKOBBIA 3 deKT. YroibHas
Kacinora U e€ conu, uX (U3MYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYEHUE H
npuMmeHenne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJIEHHOCTH U CETLCKOM XO35HCTBE.

[lepBoHaUanbHBIC TOHIATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHIX
yriaepona (MeTaH, 3TaH, STUJIEH, alleTUJIEH, STAHOJI, TJIMLIEPUH, YKCYCHas KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTH),
IPOJIYKTHl WX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHH .

KpemHunii, ero ¢usnueckne ¥ XUMHYECKHE CBONCTBA, IMOJYYCHHE U
npumeHenue. CoenuHenust kpeMuawust B nmpupoje. Ooire npeacTaBaeHust 00 OKCUe
kpemuus (IV) u kpemHueBoi kucinotre. CUIUKAThI, KX MCIOJIB30BAaHUE B OBITY, B
MPOMBIIIJIEHHOCTU. BakHeHIne CTpouTelibHbIE MaTepualibl: KepaMHKa, CTEKIIO,
IeMeHT, OeToH, Xene300eToH. [IpoOmembr  O€30MMaCHOrO0  WCIOJIL30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B MIOBCEHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHUE 00pa3l0B HEOPTraHUUYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB



WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOPHUI0B (TAJIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl W €€ COCNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BaHUE BHUACOMATEPUAIIOB),
HaOJII0/IeHNEe TIpoliecca 00YTIIMBaHUsl caxapa MoJj| JeMCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOTbI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuu Ha CyJib(paT-uoH U HaOJII0/IeHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (DPU3MYECKUMM CBOWMCTBaMHU a3zoTa, ¢ochopa U HUX
coeIMHEHU (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ocopHBIX yT0OpeHH, ToydyeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWMCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH U U3yYeHUE TPU3HAKOB WX TMPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOW KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpUAIOB), HW3yYEHHE MOJCNICH KPUCTAIMYECKUX PeIIETOK anamasa,
rpaduta, QymiepeHa, O3HAKOMJIEHHWE C TPOIECCOM aJCOpPOIUM PACTBOPEHHBIX
BEIIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYYCHHE,
cobupaHue, pacrio3HaBaHWE U M3YyUYCHHE CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB HUX
MPOTEKAHUs, O3HAKOMJICHME C NPOAYKIHUEH CHIMKATHOMW MPOMBIIICHHOCTH,
pellIeHNEe SKCIEPUMEHTANbHBIX 3ajau 1Mo Teme «BaxkHeillne HemeTamabl U HUX
COCZTMHECHUSD.

MeTta/ulbl M UX COeTHMHEHMSI

OO6mas xapakTepUCTHKa XUMHUYECKUX IJIEMEHTOB — METAJNIOB Ha OCHOBAaHUH
ux mnonoxeHuss B Ilepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l H.
MengeneeBa u ctpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAUIMYECKasi  KPUCTAIMYECKass  pemeTka.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. dU3nyeckre U XMMHUYECKHe CBOKCcTBa MeTamuioB. O01me
crocoObl ToyyeHus MeTawioB. [loHATHE O KOppO3WHM METAJIOB, OCHOBHBIE
crocoOBbl 3aIUTHI X OT Koppo3un. CiuiaBsl (CTalb, YyT'yH, TIOPATFOMUHHM, OpOH3a)
U UX OIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[lenoynble MeTaibl: noJjioxkeHue B llepuoandeckor cucteMe XUMHYECKHX
snementoB JI. M. MenaeneeBa, CTpOCHHME HMX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
dusnyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl u
TUJAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue IMIeNOYHBIX METAUIOB U HUX
COEMHEHUM.

[[lenoyHo3eMeNnbHBIE METAJUIBI MAarHMd W KaJIbIWM: TOJIOKEHUE B
[Tepunoanueckoit cucreme xumuueckux 3emMenToB 1. 1. MenaeneeBa, CTpoeHUE HX
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XUuMUUECKHUE CBOMCTBA MarHus U



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

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

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOCHHE aroma, HAaXOXJAeHUE B npupoac. Pusuyeckue U
XUMUYECKHE CBOMCTBA xee3a. OKCUIbl, TUAPOKCUIBLI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4€HHUE PE3yJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCIIEIOBAaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCMOJBb30BAHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTCKAHHS
KAueCTBEHHBIX PEAaKIIU HA MOHBI: MAarHUSs, KaJIbLIUs, aTIOMUHUS, LIMHKA, >kese3a (II)
u sxene3a (III), menu (II), HaGaromeHMEe W ONMMCAHWE TPOILIECCOB OKpPAIIHMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaiuus ¢ Kajablus (BO3MOXHO 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 Beuects, nainee — [1/IK). Ponp xumuu B pemieHnn 3K0JIOrM4eCcKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4eHHEe O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mesrcnpeomemmnpwie cea3u

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHATHM, SBJISIIOIIMXCS CUCTEMHBIMH JJIs1 OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KJIacCUPUKANUSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPECHHE, MOJICNb, SIBICHHE, MapHUKOBBIN
3 PeKT, TEXHOJIOT UL, MAaTEPUAIIBI.

dwusnka: MaTepus, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, H30TOIIbI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUICCKUI 3aps, IIPOBOIHUKH,
MOMYPOBOJHUKH, JUDIIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OO0BEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, ra3, pacTBOpP, paCTBOPUMOCTb, KPUCTAJUTHUECKAs
pemérka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3b1, COIHIIE.

buonorus: dortocunHTe3, npixanue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJIEMECHTHI, TUTATEIIbHBIC BEIICCTRA.

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



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUS

JINYHOCTHBIE PE3YJIbTATDI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMUU B E€IMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBe TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3UTHUBHBIX IIEHHOCTHBIX OpUEHTallUd U
paciIlpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUsS XUMHUYECKOW HAYKHM B KWU3HU
COBPEMEHHOI'0 O00IIeCTBa, CMOCOOHOCTH BJIAAETh JIOCTOBEPHON HH(pOpMaIUei o
NEPEIOBbIX JOCTMXKEHUSAX W OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAIbHBIX HOpPMax W MPaBUJIAX MEKIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
0JIE3HOM, y4eOHOMCCIIeI0BATEIBCKOM, TBOPUYECKON U IPYTUX BUJIAX ICSITEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MAESTENBHOCTH TMPHU BBITTOJIHEHUH
y4eOHBIX, TO03HABATEIBHBIX 3a/a4, BHIIOJHEHHUH XUMUYECKHX HKCIIEPUMEHTOB,
CO3JJaHUH YYEOHBIX TPOECKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAaHHIO ¥ B3aUMOIIOMOIIIH
B MpoIiecce ITON YueOHOU NeSITebHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApPHUILIEH C MO3UIMU HPABCTBEHHBIX W IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOI' 0 NMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE MU XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIIOBEKA C
MPUPOJTHOM CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA TMOJIYYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOAUMBIE NJisi OOBSICHEHHS HaOII0IaeMbIX MPOIECCOB W SBICHUH,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHBIMHU TEKCTaMHu, CIPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHWIO, JTI0003HATENBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IICHHOCTH KW3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEATbHOMN KU3HMU;

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 3HAaHUW 1O  XWMHUH, OCO3HAaHHBIA  BBIOOD
WHIMBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOHM MpodheCCUOHAIBHOM JEATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6) ’3K0J10rM4eCcKOro BOCIIUTAHUS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPO/IE KAK UICTOYHHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CyYIIEeCTBOBAaHUSA, NOHUMAHHWE ILIEHHOCTH 3J0pPOBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznueckoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBMJI 0€30MIACHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUH, IS
pELIeHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEIOM, ISl OBBILIEHUS
YPOBHSl  DKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHsS TJIOOAIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEeM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MMO3HABATEIbHOM,
KOMMYHHUKAaTHBHOW U COLIMAJIbHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC IOHATHUS (3aKOH, TEOPHS, TPUHIIHNII,
runore3a, (akt, cucrema, NPOLECC, HSKCIEPUMEHT U JPYroe.), KOTOphIE
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, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHUPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAHUMN: PAaCKPBIBATh CMBICI XMUMHUYECKUX TMOHATUU (BBIACIATH UX XapaKTEPHbBIC
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUSI (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 10 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpolleCCe€ TO3HAHMUS TOHATHS (TIPEAMETHBIC W
MeTarpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DSJIEMEHTa), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH y4eOHO-IM03HABATENbHBIX 33a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUI BBIABIATh U XapaKTEpHU30BATh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBble uccienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUTIOTE3BI IO TTPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TPOBEICHUIO
YUEHUYECKHX HKCIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOJ0M IIpoliecca,
CaMOCTOSATEIILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POopMyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 MpojenaHHol padorte.

Pabora ¢ ungopmaumeii:

yMEHUE BbIOMpATh, AHAIM3UPOBATh W HHTEPIPETUPOBATH HHPOPMAIUIO
pPa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJAEpP)KaHUS, CIPAaBOYHBIC
mocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO MH(POpMAIIHIO;



yMEHHE MPHUMEHSTH Pa3jIMYHbIe METOABI U 3alpOChl MPH TOUCKE U 0TOOpe
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, MPUOOPETEHUE OIBITA B
o0nacTd MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYIbTYpPOW aKTHBHOTO MCIIOJIB30BaHUS PA3IMUHBIX TTIOUCKOBBIX CHUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WLUTIOCTPUPOBATh peEIIaeMble 3aJaydl HECIOXKHBIMH CXEMaMH, IuarpaMMaMu,
ApyruMH opMaMu rpauKy U UX KOMOMHALUAMY;

yMEHHE WCIOJB30BaTh M aHAJM3UpOBaTh B Tpolecce Yy4eOHOW U
MCCIIEZIOBATEIBCKON JEATEILHOCTH MH()OPMAIMIO O BIMSHUH MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO31CTBa M TPAHCIOPTa HA COCTOSIHHE OKPYXAIOIIeH MPHPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

YMEHUS 33]1aBaTh BOIIPOCHI (B X0JI€ AMajora u (WJIK) JTUCKYCCHH) 110 CYIIECTBY
oO0CyxmaemMol TeMbl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCHTEIHHO
BBITTOJTHCHUS TTPEITIOKECHHON 3a1a4H;

YMEHUS  TIPEACTaBIATh  IOJYYCHHBIE  pe3ydbTaThl  I[MO3HABATEIHHON
ACSTENIFHOCTH B YCTHBIX M TUCHBMEHHBIX TEKCTaxX;, JeNiaTh IPE3CHTAIHIO
PE3yNIbTATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUSI y4eOHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEAOBATENIIbCKOM  NESITENbHOCTH  MPU  PEIICHUH
BO3HHUKAIONIMX MPOOJIeM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3unuil (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U APYTHE).

PerynsiTuBHBIe YHHBepcaibHbIe YueOHbIe elicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBISATh, KOHTPOJIUPOBATh U INPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »h(HeKTUBHBIE CIIOCOOBI PEIICHHs] YIEOHBIX U
MO3HABATENbHBIX 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 IMOJYUYEHHOTO pe3yjbTaTa 3asBICHHOW IEIH, yMEHHUE
MCIIOJIb30BaTh M aHAJU3UPOBATh KOHTEKCTHI, IPejIaraéMble B YCIOBUH 3a/1aHUH.

HNPEAMETHBIE PE3YJIBTATDBI
B cocraBe mnpeaMeTHBIX PE3yJAbTATOB IO OCBOCHUIO 00SA3aTEIHLHOIO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHOW (eaepanbHOM paboueil mnporpamMmon,



BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCA HAy4HbIE 3HAHUS, YMEHUS M CIIOCOOBI
NeucTBUM, crneuuduueckue s OpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUSA, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 kiiacce npeMeTHbIC Pe3yJIbTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOIHASE M HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJib, DJEKTPOOTPHUIATEIBLHOCTh, CTEMEHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiaccUuPuKaius peakiuil: peakiuu
COCMHEHUS, pEeaKIUu pasJIoKEHUs, pEaKIu 3aMEIICHUs, peaKiuu
oOMeHa, HK30- U SHJOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIIPO aToMa, SJICKTPOHHBIN CJIOM aTOMa, aTOMHasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBsI3b, MOJIIPHAsI U HETMOJspHAs KOBaJE€HTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJi1 BeIIecTBa
(MpoleHTHAsI KOHIIEHTPAIIKsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHATHH H
NPUMEHATH 3TH MOHSITUS MIPU ONUCAHUU BELIECTB U MX MPEBPALLCHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNIeHb  OKUCJCHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COEIUHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHass M HOHHAasi) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT MX mojiokeHus B llepuogumueckoid cucreme,
3aKOHOB COXpPAaHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUSsI, 3aKOHA ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Illepuogmyeckoii
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3iuyaTh [MOHATUS  «TJIaBHAs
noarpymnma (A-rpymnmna)» u «rmobounas nmoarpynna (b-rpymnma)y», manbie u
OomnbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabnune «llepuonnueckas cucrema xumudeckux osjgementoB J[. .
MenneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsi AApa, 00LIEe YUCIIO ANEKTPOHOB U
pacnpesiesIeHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pEeaKUuu (MO YHUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKUUU
BEULIECTB, MO TEIIIOBOMY 3D (PexTy);

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

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTM MPOTEKAHUS XHWMHUYECKMX IPEBpPALICHUNA B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa MO (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOW peaKlny;

IPUMEHATh OCHOBHBIE ONEPALlMN MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMaTU3alio, KiaccudUKaIuio,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI U3y4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpEHue, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BaHUS XUMUUECKOM TOCYA0H U 1ab0paTOpHBIM
o0opyaoBaHMEM, a TakKe IMpaBuWiaM oOOpalleHHus C BelleCTBaMU B
COOTBETCTBHM C MHCTPYKUMUSIMH TIO BBIIIOJIHEHUIO J1ab00paTOPHBIX
XUMHYECKUX OTBITOB 110 MOTYUYEHUIO U COOMPAHMIO ra3000pa3HbBIX BEIIECTB
(BoOpOZla M KHCIIOPOJA), MPUTOTOBIEHHUIO PACTBOPOB C OMNPEACIEHHOM
MacCcOBOW J0JIEM PacTBOPEHHOTO BEILECTBA, IUIAHUPOBATH U IMPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI II0 PACIIO3HABAHUIO PACTBOPOB ILEJIOYEH U
KUCJIOT C MIOMOIIbIO MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U ApyrHe).

K koHily 00ydenus B 9 kjacce npeMEeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJEKYyJla, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJE€HTHOCTb, B3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUIECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIMTHYECKAsT HUCCOLMALNS, PEAKIUA HOHHOTO
oOMeHa, KaTalu3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIMUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIHS,
aM(OoTepHOCTD, XUMHAYECKAS CBSI3b (koBajJIEHTHAS, HMOHHas,
METAJTUYECKasl ), KpUCTAJUTMYECKAs PEIIETKA, KOPPO3HsI METAILIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKOU peakIuu, MpeAebHO JOMYyCTUMAasT KOHIIEHTpAILIUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSATH T MOHSTHUS MPU ONMCAHUM BEIIECTB U UX MIPEBPaICHU;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

OTPENIECNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, NPUHAICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIacCy COCIMHEHUW 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTraHWYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEmETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHME: OIMUCHIBATh M XapaKTEpPU30BaTh
Tabiunyto ¢opmy Ileprognyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyarh TOHSATUS «rJaBHas mnoarpymnmna (A-rpymnma)y U «mnoOodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOIBI, COOTHOCHUTH
0003HauYeHus1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee YMCIO DJIEKTPOHOB M paclpelefieHue HX I0
AJNIEKTPOHHBIM CIIOSIM), OOBACHITH OOIME 3aKOHOMEPHOCTH B U3MEHEHHH
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUH B Mpeaeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS X AaTOMOB;

KIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (MO YUCIy U COCTAaBY YYACTBYIOLIUX B pPEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMU(UUECKUEC XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEpPKIas OIMNHCAHUE
MpUMepaMHi MOJICKYJISIDHBIX M HOHHBIX YpaBHEHUW COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIH;

COCTaBJSITh YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBSA3U MEXy BEIIECTBAMH PA3TUYHBIX KIIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPANICHUH B Pa3TUIHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO »JJIeMEHTa 1o (opMylie COEeIMHEHUS,
MaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHUYECKOUN peaKinu;

COOJTIOIaTh TIPaBHIA TIOJIB30BAHUS XUMUYECKOU MOCYA0N U 1aOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpamieHUs C BEIIeCTBAMHU B
COOTBETCTBHHM C HWHCTPYKIUSMH TIO BBITIOJHEHUIO 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 HEOPraHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OTEpaIlUi MBICTUTEIBHON AESTEIHbHOCTU — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHUE, CUCTEMATHU3AIINIO, BBISIBICHUE PUIMHHO-
CJIEICTBEHHBIX CBA3€H — NJIi M3yYEeHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HaHUS — HaOII0IeHuE,
U3MEepeHne, MOJICTIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
No HanmenoBanue pa3aeioB u KouaunuyecrBo yacos
DJIeKTpOHHbIe (LN (POBbIE)
n/n TEeM MPOorpaMmMabl Bceero KonTpoabHubie IIpakTuyeckue
o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE TOHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubnuotexa [JOK
' MIPAKTHUYECKON IEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyernoBeKa
12 BemecTBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHax https://m.edsoo.ru/7f41837¢
29 Bopopon. [lonsitue o 2 1 bubnuoreka [IOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonstue 06 5 1 | bu6mmoreka [IOK
' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCBI 1 | 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c¢
Wroro no pazgeny 30

Paspnen 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsi3b. OKNCJIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN




[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
3.1 XI/H\I/)H/I‘-I:CKI/IX 3JEMEHTOB /] 7 bubmorexa HOK
' ) https://m.edsoo.ru/7f41837¢
N. MenneneeBa. Ctpoenue
aToMa
XUMHYECKas CBSA3b.
32 OKHCIITIEHO 3 ) bubmmoreka [{OK
. KHUCJIUTEIIbHO-
AHTel https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIINHI
bubmmoreka [{OK
14 15
TOTO T pasneNy https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpemst 3 bubmorexa OK
P P https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB 68 5
1O ITTPOI'PAMME
9 KJIACC
KoauvecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHUe pa3/iejioB U TeM
Ne i/ Kontpoabubie | IIpakTuyeckue (uudpossbie)
MPOrpaMmMabl Bcero
padoThI padoThI o0pa3oBaTe/bHbIC
pecypchl
Pa3znen 1. BenecTBo 1 XUMMYECKHE PeaKU
11 [ToBTOpeHue u yrinyOnenue 3HaHUN 5 | bubnuoreka [IOK
' OCHOBHBIX Pa3/IelIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnunoreka [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOLIMALIMS. g | 1 bubnunoreka [JOK
' XHUMHUYECKUE PEAKIUU B pacTBOPax https://m.edsoo.ru/7f41a636
Hroro no pasaeny 17




Pazgen 2. HemeTa bl M UX COeAUHEHU ST

OOm1ast XxapakTepUCTUKAa XMMUYECKHX

bubmuoreka [JOK

2.1 4
anemeHToB VIIA-rpymmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6mast XxapakTepuCTUKa XUMUYECKUX
. bubnuorexa [JOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHCHUS
OO0111ast XapaKTEpUCTHUKA XUMHUYECKUX
= P P bubmmoreka [{OK
2.3 anemMeHTOoB VA-Tpymnmbl. A3ot, hochop u 7
https://m.edsoo.ru/7f41a636
HUX COEIUHEHUS
OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX
2.4 asieMeHToB IVA-Tpyrmel. Yriepon n 8 bubmorera [IOK
' . PYHIIBL post https://m.edsoo.ru/7f41a636
KPEMHHH U UX COSIMHEHUS
Hroro mo pazgeny 25
Pa3nen 3. Merasiibl M X cOeANHEHHUS
3.1 OO01me CBOMCTBA METAILIOB 4 bubmorexa LOK
https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
3.2 B 7 16
aXKHEHIINe METaJUIBI M UX COSIUHEHUS hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus n okpy»kamomas cpeaa
bubmuorexka [JOK
4.1 BeniecTBa 1 MmaTepualbl B )KHU3HU YeIOBEKa 3
https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PeszepBHoe Bpems 3 bubmmorexa [TOK

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




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68




IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HMara
Tema ypoka Konrpoabubie | IlpakTuuyeckue uupposbie
n/n Bcero H3YYeHH S
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
| [Ipenmer xumuu. Poss xumuu B | bubmmorekxa [{OK
JKU3HU 4YesoBeKa. Tena u BemecTna https://m.edsoo.ru/ff0d210c
) ITonsaTtue o MeToMax MO3HAHUS B 1 bubmmoreka [{OK
XUMHUU https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI : bubmuoteka [{OK
oOparenus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yuctele BemecTBa 1 cMech. CriocoObl | bubmuorexa [JOK
pa3aeiieHus: cMecein https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
. bu6mmoreka [JOK
5 «Paznenenne cmeceit (Ha mpumepe 1
. https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bu6 OK
6 ATOMBI U MOJIEKYJIbI 1 nommorexa L
https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHThI. 3HAKH | bubnuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
8 [IpocTble U coKHBIE BELECTBA 1
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJICKYJIIPHOE YUEHHUE 1 bubmorexa HOK
YIp yi https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 Xumnueckas popmyina. BareHTHOCTD
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OTtHocuTeNBHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAsT Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
DJIEMEHTA B COCAUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemnecta. MoJib. bubmmoreka [IOK
Moumnspaas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMHUYECKHE SBICHUS. bu6moreka [IOK
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHsI MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust Koau4yecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSAM bubamorexa LOK
B YPABHEH https://m.edsoo.ru/f0d5708
XUMUYECKUX PEAKIUN
Knaccudukanus XuMu4ecKux
. bu6mmoreka [JOK
18 peakiuii (CoequHEeH s, Pa3IoKEeHHUSI,
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
bubmuoreka [JOK
19 sHImKIIoneaucT. O000IeHnE 1
. https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHUH
20 KonTtponeHas padota Nel mo teme bu6nuoreka [IOK

«BeliecTBa U XUMHYECKHUE PCaKum»

https://m.edsoo.ru/ff0d4290




Bo3ayx — cmech razos. Cocras

bubmuoreka [JOK

21 Bo3ayxa. Kucnopoa — sneMeHt u
https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
Ddu3n4eCcKrue U XMMUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKuy OKUCICHUS bubmmorexa [TOK
poJia {peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOplI MostyueHust KUCIopo/ia B
bubmmoreka [IOK
23 1a00paTOPUH U MPOMBIIIJICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckon
24 peaKuuu, MOHITHE O bu6moreka [IOK
TEPMOXUMHUYECKOM YpPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKITHIX
TormumBo (HedTh, yroias U METaH).
bu6mmoreka [IOK
25 3arpsi3HEHUE BO3/IyXa, CIOCOOBI €T0
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
[IpakTrueckast padota Ne 3 o Teme
bu6mmoreka [JOK
26 «ITonmyuenue u cobupanme
. https://m.edsoo.ru/ff0d4ae2
KHUCJI0PO/JIa, U3YYEHHUE €r0 CBOMCTBY
7 Bopopon — sneMeHT u mpoctoe bubnuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
73 dOu3nvecKue U XUMHUYECKHE CBOMCTBA bubnuoreka [JOK
Bozopoaa. [IpumeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonaTtue o KuCIOTax MU COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0slI motyueHust BOAOPoIa B bubnunoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0




[Ipaktuyeckas padora Ne 4 o reme

bubmuoreka [JOK

1 11

3 «lomyrerne i CO§HpaHHe BOAOPOAA, https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY

1 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrunciienus 00béMa, KOJIMYECTBa

33 eIllecTBA Ir'a3a IO €ro U3BECTHOM bubmiorexa HOK
B TBA T

t My https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEILlECTBA WK 00BEMY
Brruuciienus 006EMOB ra3oB 1o

34 ABHEHHIO PEaKIIMU Ha OCHOBE bubmorexa HOK

BHEHU

P "p " o https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHEIX OTHOIIEHHUI Ira30B

35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
CoctaB ocHoBaHui. [TousTre 00 bubmuorexa [JOK

36
WHIUKATOpaX https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpUTEb.

37 Hacsiiiennbie 1 HEHACHIIIICHHBIC bubmuorexa [JOK
pacTtBOpbl. MaccoBas J10J1s BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTruueckast pabota Ne 5 o Teme

33 «lIpurotoBneHne pacTBOPOB C bubnunoreka [JOK
onpeaesiEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»

39 KounTtponsnas pabora No2 mo teme bubnunorexa [JOK
«Kucnopoa. Bonopon. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK
41 KHUCJIOTHBIX, OCHOBHBIX H
https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OcHoBaHusI: COCTaB, KIaccu(UKaIms, bubnuorexa [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnnorexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHne u XUMHUYECKHE CBONCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIaTypa,
(cpenne) P Bu6morexa 1[OK
46 CHOCOOBI OJTYyYEHHS, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktrueckas padota Ne 6. Permenue
A7 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN)
I'eneTnueckas CBSI3b MEXKIY
bu6mmoreka [JOK
48 KJIacCaMU HEOPraHUYECKUX
. https://m.edsoo.ru/00ad9as50
COCIMHEHU M
49 O06001eHne U cucTeMaTu3alus bubnunorexa [JOK
3HAHUI https://m.edsoo.ru/00ad9cb2
KounTtponsnas padora Ne3 mo teme
" bubnnoreka [JOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela




[TepBbIe MOTBITKU KIIACCH(PUKAITUU

bubmuoreka [JOK
51 XUMHUYECKUX d71eMeHTOB. [ToHsITHE O
https://m.edsoo.ru/00ad9ffa
rpynnax cXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
50 [lepuoauueckas cucrema bubnuorexa [JOK
XUMHUYeCKnX deMeHToB J1. 1. https://m.edsoo.ru/00ada52¢
Meneneera
53 Ilepuoapl, TPyIHIIbI, TOATPYIIIEI bubmorera [TOK
PHOJPL, TPYIHIEL, HOATDYH https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
anep. M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
. bubmuorexa [JOK
55 aToOMOB 35ieMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00adabbc
cuctemsl /1. 1. Menaeneena
XapakTepucTUKa XUMHUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B bubmuorexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproanyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NMPAKTUKH. [l bubnuoreka [JOK
N. MenpaeneeB — y4€Hbli, eAaror 1 https://m.edsoo.ru/00ada96e
rpak JaHuH
PesepBurblii ypok. O00011I€HIE U
P P N bubmuoreka [JOK
58 cUcTeMarTu3alus 3HaHui /
. https://m.edsoo.ru/00adb33¢c
Bcepoccuiickast mpoBepouHas pabota
KonTtponsHas pabota Ne4 mo teme
59 «Ctpoenue aroma. XUMHUYECKas bubnuoreka [IOK

cBsi3b» / Beepoccuiickas
IpoBepoyYHas pabora

https://m.edsoo.ru/00adb486




60 DIEKTPOOTPULIATEILHOCTH ATOMOB | bubnmoreka [JOK
XUMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmorexa [IOK
61 HonHas XuMuecKas casb ! https://m.edsoo.ru/00adac34
& KoBanenTnas nossipHas XuMu4eckas 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHntHas HenomsipHast | bubnuoreka [JOK
XUMHUYECKAS CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS 1 bubmorera [OK
https://m.edsoo.ru/00adae28
65 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
66 OKHCIIUTENTN U BOCCTAHOBUTEIH 1 bubmorexa OK
https://m.edsoo.ru/00adb076
Peseprubiit ypok. O6001eHNE 1
67 CHCTEMAaTH3alMsI 3HAHUH 10 TeME | bubmuorexa [JOK
«Ctpoenue aToma. XUMHUYECKast https://m.edsoo.ru/00ad9cb2
CBSI3bY
68 PesepBubiit ypok. O6001meHNEe 1 1 bubnuoreka [JOK
cUCcTeMAaTU3aIys 3HaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68
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9 KUIIACC

KosunyecTBo yacos DJIeKTPOHHbIE

Ne Jara

Tema ypoka KonTpoabu IIpakTuyeckue uupposbie
n/n Bcero H3YYeHH S
ble padoThI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
[Iepnoanyeckuil 3aK0H.

| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHUYECKUX AnemeHToB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

. bubmuorexa [JOK
2 CBOMCTB XUMHYECKUX IJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa | bubmuorexa [JOK
HEOPraHUY€eCKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckoil CBS3U U THIEI | bu6mmoreka [IOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padorta Nel o teme

5 «[loBTOpeEeHue u yrioyonenue | |
3HaHUH OCHOBHBIX Pa3/IesoB Kypca
8 Kiacca»

6 Knaccudukanus XuMuaeckux | bubnunorexa [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsATHE O CKOPOCTU XUMHUYECKOI

bubmuoreka [JOK
7 peakuuu. IIoHsTHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaAKIIMIX
[TonaTHe 0 XUMHYECKOM
bu6mmoreka [JOK
8 paBHOBecHU. PAKTOPBI, BIUSAIOLIUE 1

Ha CKOPOCTb XHMHUYECKOH pcaknumn

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




1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBeECHs
9 OKuCIUTEIbHO- bubmmorexa [{OK
BOCCTAaHOBUTEIBHBIE PEAKI[UN https://m.edsoo.ru/00adcade
Teopust 2NEKTPOIUTHYECKOU
bu6mmorexa [IOK
10 nmucconuarui. CuibHbBIE B clladbie
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubnuoreka [JOK
11 HoHHbIE ypaBHEHHUsI peaKkIuil
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
2 OCHOBAHMU B CBETE MPEACTABICHHI bubmuorexa [JOK
00 2JIEKTPOJIUTUUECKON https://m.edsoo.ru/00add5d8
JTUCCOTHAITAN
XHUMHUYECKUE CBOMCTBA COJIEH B
. bu6mmoreka [IOK
13 CBETE MPEACTABICHUI 00
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON AUCCOIUALINHT
. bu6mmoreka [IOK
14 [TonsiTue o ruapoIU3e coieit
https://m.edsoo.ru/00add9d4
1 O06o001IeHNEe U CHCTEMAaTH3aIIHS bubnuoreka [JOK
3HAHUM https://m.edsoo.ru/00addd12
[IpakTuueckas paborta Ne 1.
bubmuoreka [JOK
16 «Pemenune 3KcrepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a7a9»
KounTtponsnas padora Ne2 no teme
17 «QIEeKTpOJINTHYECKAs bu6nuoreka [IOK

Jucconuanusa. XUMHAYeCKue
pCaKknuu B paCTBOpAX»

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




OO01mas XxapakTepucTUKa raJIoreHOB.

. bubmmoreka [JOK
18 XUMHYECKUE CBOMCTBA HA IPUMEPE
https://m.edsoo.ru/00addfe2
xJiopa
Xnoposojopoa. CossiHast KUCIIOTA,
19 XUMHUUYECKUE CBOMCTBA, MOJYYCHUE bubmmorexa [OK
> HOMYH ’ https://m.eds0o.ru/00ade104
MIPUMEHEHUE
[IpaxTueckas padota Ne 2 o Teme
. bubnuoreka [JOK
20 «ITonmydeHnue consTHON KUCTOTHI,
. . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruncnenus mo ypaBHEHUSIM
. bubmuorexa [JOK
21 XUMHWYECKNX PEAKINM, €CIIN OJUH
https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE

2 OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.

3 Haxoxnenue cepol u €€ bubnuoreka [IOK
COCIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoopo/i, CTpOCHHE,

P P P bu6mmoreka [JOK
24 (br3UYEeCKre U XUMHUYECKUE
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcunpl cepbl. CepHas KUCIOTA,
bubmuoreka [JOK
25 (bM3UYEeCKUEe U XUMHUYECKUE
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE
XUMHUYECKUE PEAKIUH, JIEIKAILNE B
26 OCHOBE MTPOMBIIIJICHHOTO criocoba bubnunoreka [JOK

MOJIYYCHUA cepHoﬁ KHUCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a




OKpYKaroLIEH CpeJIbl
COCIMHEHUSIMU CEPbI

Briuucienune MmaccoBo 101U

bubmmorexa [{OK

27
BBIXOJIa IIPOAYKTa peaKIuu https://m.edsoo.ru/00adec8a
OO61ras XxapakTepUCTUKA SJIEMEHTOB
VA-rpynmsl. A30T,

bubmmoreka [{OK
28 pacrpoCcTpaHeHHEe B PUPOJIE,
https://m.edsoo.ru/00adeeab
(bu3UYecKue U XUMHUYECKUE
CBOMCTBA
AmMuak, ero usnyeckue u
. bubmuorexa [JOK
29 XUMHUYECKUE CBOMCTBA, MOTyYECHUE
https://m.edsoo.ru/00adf004
Y IPUMEHEHNE
[IpakTnueckas padota Ne 3 o Teme
bu6mmoreka [IOK
30 «ITonyyenrne aMmmuaka, u3y4yeHue
. https://m.edsoo.ru/00adf180
€ro CBOWCTB»

31 A3oTHas kucnora, eé Gpusndeckue u bubnuoreka [IOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B KAU€CTBE MUHEPAIBbHBIX

. bu6mmoreka [JOK
32 ynoOpeHuii. XuMuueckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroUIEH Cpeibl
COCIMHEHUSIMU a30Ta
dochop. Oxcun dbochopa (V) u
$op docgopa (V) bubnuoreka [JOK
33 dhochopHas kucinoTa, GPU3NIECKUE U
. https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOMCTBA, MOTYYEHUE
34 Hcnonw3oBanue pochaToB B bu6nuoreka [IOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20




ynoopeHuil. 3arps3HeHne
MIPUPOIHOM cpenbl hocdaTamu

Yraepoa, pacipocTpaHEeHHE B

bu6mmorexa [IOK
35 npupo e, Gu3nueckue u
. https://m.edsoo.ru/00adfd9c
XHMHUYECKHE CBOMCTBA
Oxcuppl yriaeponaa, ux pusndeckue
M XUMHYECKHE CBOMCTBA.
bubmmoreka [IOK
36 DKOJIOTHYECKHE MTPOOIIEMBI,
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yriiepoja
(IV)
.. bubmunoreka IJOK
37 VropHas KUCIIOTa U €€ COJTn a
https://m.edsoo.ru/00ae006¢
[IpakTnueckas padota Ne 4 o Teme
18 "IlostydeHue yriieKucioro rasa. bubnuoreka [IOK
KauecTBeHHas peaknusa Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-uOH"
[IepBoHauanbHBIC TOHATHS 00
bu6mmoreka [JOK
39 OPraHUYECKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢e
COCIMHEHUSIX YIiIepo/ia
. bubnmuoreka IHOK
40 Kpemuuii u ero coequHeHus 1
https://m.edsoo.ru/00ae080a
[IpakTuueckas paborta Ne 5.
A1 Pemenne skcriepuMeHTanbHBIX bubnnoreka [JOK
3a7a4 1o teme «Baxkuelimniue https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBl U UX COEIUHEHUI
KonTponpeHas padota Ne3 o teme
N bubmuoreka [JOK
42 «Baxueiime HeMeTauIbl U UX

COCAUHCHU A

https://m.edsoo.ru/00ae0el 8




OOmast xapakTepuCTUKA
XAMHAYECKUX DJIEMEHTOB —
MeTalIoB. MeTtaiuindeckas CBsI3b U

bubmmorexa [IOK

43
MeTaJlJInYeCcKas KpUCTaIIndecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKre CBOKMCTBA
METAaJIJIOB
XUMHUYEeCKHEe CBOMCTBA METAJIJIOB.
. bubnuoreka [JOK
44 DNEeKTPOXUMHUYECKUN PSIJT
. https://m.edsoo.ru/00ael 156
HaIpsHKEHU METaJUIOB
O61ue crnocoObl NOTy4YeHUS
MeTaioB. CiuiaBel. BeranciaeHus
bu6mmoreka [IOK
45 10 YpaBHEHUSIM XUMHYECKHIX
. https://m.edsoo.ru/00ael 156
peaKIuii, ecliv OJIMH U3 PEarcHTOB
COIEPKUT IPUMECH
bu6mmoreka [IOK
46 [TonsaTHE O KOPPO3UU METAJLIOB
https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47 Illenounbie METaJIbI 1
https://m.edsoo.ru/00ael14b2
43 OKcuIpl M TUAPOKCUIBI HATPUS U bubnmuoteka [JOK
Kanus https://m.edsoo.ru/00ael14b2
49 [IenoyHO3€eMENBbHBIE METAILIIBI — bubnuoreka [IOK
KaJIbIIMA U Mardui https://m.edsoo.ru/00ael 5e8
. bubnuoreka [JOK
50 Baxueiiime coequHeHUS KaJIbUA
https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATU3ALIUS
3HaHUI
50 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK

YCTpaHEHHUS

https://m.edsoo.ru/00ae1 886




[Ipaktuyeckas padora Ne 6 o reme

bubmuoreka [JOK

53 "YKEcTKOCTL BOALI U METOIBI €6
" https://m.edsoo.ru/00aelaes
YCTpaHEHUS
54 J— bubmmorexa [{OK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Keeso bubmmoreka [{OK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIIBI U COJTH bubmuorexa [JOK
xenesa (II) u xxemnesa (I11) https://m.edsoo.ru/00ae35e6
53 O06o01enre U cucTeMaTru3arus
3HaAHUH
[TpakTrueckas padota Ne 7.
59 Pemenune skcnepuMeHTanbHbBIX bubnuoreka [IOK
3a7a4 o teme «BakHelniue https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COETUHECHHUS
Brrunciienus no ypaBHEHUSIM
XUMHUUYECKUX PEAKIMH, €ClIu OJUH
60 W3 pEareHTOB JaH B M30BITKE WIIH bubnuorexa [JOK
COJEPKUT IpUMecH. Beruucienus https://m.edsoo.ru/00ael 750
MAacCOBOM JIOJIM BBIXOJa IPOIYKTA
peakuu
61 O00011IeHIE U CUCTEMATU3ALIUS
3HaHUU
KonTtponsHas pabota Ne4 mo teme
62 «BaxHeine MeTaJlIbl U UX

COCAUHCHU A




63 BemectBa 1 Marepuasl B | bubmuoreka [IOK
IMOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHNE | bubnuorexa [JOK
OKpYXKaIOILEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponbe xumuu B perieHnn | bubnuorexa [JOK
HKOJIOTUIECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011IeHNE U | bubnnorexa [JOK
CUCTEMaTHU3alUs 3HAHUI https://m.edsoo.ru/00ae0dOa
67 PesepBubiit ypok. O60011eHNE 1 | bubnuoreka [JOK
CHCTEMaTH3allMs 3HAHUI https://m.edsoo.ru/00adb33c
68 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMAaTH3allHs 3HAHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O

8 KUIACC

OBLHIEI'O OBPA3OBAHUA

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NnpeaAMETHBIC PE3yJIbTaTbhbl 0CBOCHUSN OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmsbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

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

1.1

PaCKpheIBaTb CMBICII OCHOBHBIX XHWMHWYCCKUX HOHATHIH: aToM,
MOJIEKyJIa, XUMHUYECKHI DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMech (OAHOpPOMHAS W HEOJHOPOJIHAs), BAJICHTHOCTD,
OTHOCHTENIbHAs aTOMHAasi M MOJEKYJISIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi JOJIST XHMHUYECKOTO
JJIEMEHTa B COCTUHECHUH, MOJIAPHBIN 00BEM, XUMHUYECKask PEaKIIHs,
KIaccuUKaIMs ~ peaklui: peakuud COCIAWHEHHS, PpEeaKIiH
pa3IOKCHUs, pPEaKIUU 3aMelIeHHs, peakimuu OOMeHa, 93K30- W
SHIOTEPMHUUYCCKHE PEAKIUHU, TETUIOBON 3(PPEKT peakinu, pacTBOp,

MaccoBasi J10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIMsl) B pacTBOPe

1.2

HUIITIOCTPHUPOBATH B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MMOHATHI U

IIPUMCEHATH OTU IIOHATHUA IIPU OITMCAHUHU BEIICCTB U UX npeBpameHI/Iﬁ

1.3

HCII0JIb30BaTh XUMHUUYCCKYIO CHUMBOJIMKY JJIs1 COCTABJICHUA (bOpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIUi

1.4

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

ABoraapo

1.5

OonpeacsiTb BaJICHTHOCTbL aTOMOB 3JJICMCHTOB B 6I/IHapHBIX

COCAUHCHUAX

1.6

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

Y4YaCTBYIOIIMX B PeaKIH BELIECTB, 110 TEeIJI0BOMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYIIIPHYIO WU MOJIAPHYIO MACCBhI

BCIICCTB




1.8

BBIUUCIIATH MAacCCOBYIO JIOJIO XHMMHYECKOTO 3JIEMEHTa 1Mo (popmyse

COCIUHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCIICCTBA B PACTBOPE

1.10

IPUMEHSTh ECTECTBEHHOHAYYHbIE METO/IbI IO3HAHUS — HAOJII0/IEHUE,
U3MEpPEHUE, MOJEIUPOBAHUE,  OKCIEPUMEHT  (peajbHbli 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 Gopmynam

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 CBOMCTBA BECIICCTB 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 COOTBETCTBUU C HMHCTPYKLUUSMH IO BBIIOJIHEHHUIO
71a00PATOPHBIX XUMHUYECKUX OTMBITOB MO MOJYYEHUIO U COOMPaHHIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOJA M KUCIOPOa), IPUTOTOBICHUIO
pacTBOPOB C OMNPENECIEHHON MaccoBOM [0Jiell PacTBOPEHHOTO
BEIIECTBA, MIIAHUPOBATh U MPOBOJUTH XUMUYECKUE IKCIEPUMEHTHI
[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 aTromoB.

Xummnueckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIC peaKkum»

3.1

PACKpPBIBATH CMBICIT OCHOBHBIX XUMHWYCCKUX MOHSITHM: AApO aTroMa,

BHGKTpOHHLIﬁ clion aToMa, aTOMHas1 Op6I/ITaHB, paauyc aroma,




XUMUYECKasi CBSI3b, MOJIApHAs U HEMNOJIsIpHAas KOBAJCHTHAs CBS3b,
AJIEKTPOOTPUIIATEILHOCTh, HMOHHAs CBS3b, HMOH, KaTHOH, AHUOH,

CTCIICHDb OKHCJICHUA

3.2

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

33

OTIMCBIBATh U XapaKTepu30BaTh Ta0InuHyto Gopmy [leprnoanueckoit
CUCTEMBl XMMMUECKHUX 3JIEMEHTOB: DPa3jinyaTh MOHATUS «TJIaBHas
noarpynna (Arpymnmna)» u «nobounas noarpynna (brpymma)y,

«MaJIpIe» B «OO0JIBIITIE) MEproabI

34

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

[Tepnoguueckoit cucreme

3.5

COOTHOCUTh O00O3HAYEHMs, KOTOpPbIE WMEIOTCSI B  TaOJHIle
«Ilepmognyeckass  cucrtemMma  XuUMUYecKux  snemeHToB ..
MenpeneeBa» ¢ YUCIOBBIMU XapAaKTEPUCTUKAMU CTPOEHHUSI AaTOMOB
XMMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsj sjapa, oOlee Yucio

AJIEKTPOHOB U pacnpeeNieHue X MO AIEKTPOHHBIM 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 npeMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo 1 XuMHU4ecKas peaKnus»

1.1

pacKpbIBaTb CMBIC]I OCHOBHBLIX XHMHUYCCKUX IMOHSTHM: pacTBoOp,
OJICKTPOJIUTBI, HEIJICKTPOJUTBI, SJICKTPOJIHUTHYCCKAsA AUCCOLHALINS,
pCaKkiiuu UMOHHOTO O6MeHa, KaTaJn3aTop, XUMHUYCCKOC PABHOBCCHC,
O6paTI/IMLIe 151 HeO6paTI/IMLIe peaKkuuu,
OKHCIIUTCIbHOBOCCTAHOBHUTCIIbHBIC p€aKkuuu, OKHCIIUTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHUC W BOCCTAHOBJICHUC, aJIJIOTPOIINA,

aM(i)OTepHOCTL, XUMHUYCCKasa CBA3b (KOBaJICHTHaH, HNOHHAas,




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 YPAaBHEHUSI IEKTPOJIUTUUYECKON NUCCOIMALUUA KUCIIOT,
LIEJIOYEH M COJIEH, IIOJIHBIE M COKPAIEHHBIE YPAaBHEHUS PEaKLUU

WOHHOTO OOMEHA

1.4

PACKpPBIBATE CYHIHOCTb OKHUCIIMTCIIbHO-BOCCTAHOBUTECIIbHBIX peaKquI

MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX pPeaKIHi

1.5

MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaknu

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

COETMHEHU S

2.1

XapakTepu3oBaTh  (OmHMChIBaTh) oOmMe W crneurduyeckue
XMMHUYECKHE CBOMCTBA MPOCTHIX U CIOXHBIX BEIIECTB, MOATBEPKIas
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 COOTBETCTBUU C HMHCTPYKLUHUSMH IO BBIIOJIHEHHUIO
71a00PATOPHBIX XUMHUYECKUX OTMBITOB MO MOJYYEHUIO U COOMPAHHIO

l"8.3006p83HLIX BCIICCTB (aMMI/IaKa " YIICKHUCJIOI'O rasa)

2.5

IPOBOAUTH PEAKIHH, IOITBEPXKIAIONINE KAadyeCTBEHHBI COCTaB
Pa3MMYHBIX BEIIECTB: PAClO3HABaTh ONBITHBIM IyTEM XJIOPHI-,
Opomua, uoaAMJ, KapOoHaT, Qocdar, cuiIMKar, Cyibdar,
TUJIPOKCUMOHBI, KATHOHBl aMMOHMSI, MOHBI H3yYEHHBIX METaJJIOB,

MMPUCYTCTBYIOIHEC B BOOAHLIX pACTBOPAX HECOPIraHNMYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpyXKaroIias cpeia»

3.1

PACKpBIBATh CMBICII OCHOBHBIX XHMHWYCCKHUX MMOHSTHI: 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; eCTCCTBeHHOHay‘-IHBIG
METOJIbI TIO3HAHUS — HAONIOJCHWE, M3MEPEHHE, MOJICIUPOBAHUE,

9KCIIEPUMEHT (PEaJbHbIA U MBICICHHBIN)




8 KUIACC

MHNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUS

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XMMUM B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. OU3NUECKUE CBOMCTBA BEIIECTB. ArperaTHoe COCTOSIHHE

BCIICCTB

1.2

IlonstHe o METOJaX ITO3HAHUA B XUMHH. Yucteie B€HIICCTBA N1 CMECH. Crioco0n1

pa3aeieHust cMecen

1.3

ATOMBEI H© MOJICKYJIBI. XnMudeckne dineMeHTH.. CHMBOJIBI XHUMHYECKHX

51eMeHTOB. [IpocTeie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumunyeckas popMyina. BaleHTHOCTh aTOMOB XUMUYECKHX IEMEHTOB. 3aKOH
IIOCTOSAHCTBA  cocTaBa  BemiecTB. (OTHOCHTENbHAas  aTOMHas — Macca.
OtHocuTenbHass MoJIEKyJsApHast Macca. MaccoBag H0ns XMMHYECKOTO

9JIECMCHTA B COCAMHCHUU

1.5

KonnuectBo BemiectBa. Mousib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBa,
Macchl M 4YMcia CTPYKTYPHBIX €AMHHUIl BeulecTBa. Pacuérel mo dopmynam

XUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

Ou3nyecKkue U XUMHUYECKHUE ABJICHUS. XUMHUUECKas peakuus U e€ MpU3HaKU.
3aKOH  COXpaHEHHs  MacChl  BEHIECTB.  XHUMHUYECKHUE  ypaBHEHHUS.
Knaccudpukanuss  xuMuueckux  peakuuil  (COCAMHEHHS,  Pa3JIoKEeHHUs,

3aMeInieHus, 0OMeHa)

1.7

XUMUYECKUN OKCIHEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM IIOCYAOH, C
npaBUIaMHy pabOThI B TaOOpAaTOPUH U MpruéMaMu oOpaIiieHus ¢ 1ab0paTOpHBIM
o0opynoBaHHEM, H3Y4Ye€HHE U OINUcaHuEe (U3MUYECKUX CBOMCTB 00pa3loB
HEOPraHWYECKUX BEIICCTB, HaONogeHHe (U3MYecKuX (TUIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KHTICHHE U KOHJEHCAIIUs BOJIbI) U
XUMUYECKUX (TOPEHUE CBEYM, NPOKAIMBAHUE MEOHOW  IPOBOJIOKH,
B3aUMOJICCTBHME Mejla C KHCIOTOW) SIBJICHHM, HAOIIOJCHUE W OIHMCAHUE
IPU3HAKOB TMPOTEKAHUS XUMUYECKHUX peakluuil (paslokeHue caxapa,
B3aMMOJICIICTBIE CEPHON KHUCIOTHI C XJIOpUAOM Oapusi, paszIoKEHUE
ruapokcuaa meau(Il) mpu HarpeBanuu, B3aMMOJICHCTBUE KeEJI€3a C PACTBOPOM

conu meau(1l), u3ydenue cmoco6oB pazaeneHus cMecei (C TOMOIIbIO MarHUTA,




¢wIbTpOBaHNe, BHIIApUBAHKE, TUCTUUIALMS, XpoMarorpadus), IpoBeIeHHe
OYMCTKHM IIOBAapEHHON COJM, HAOJIOJEHUE U OIMCAaHUE pEe3yJbTaTOB
IIPOBEICHUSA OIIBITA, UJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHue

MO/IeIeN MOJIEKYI (IIapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech raso. CoctaB Bo3myxa. Kucnopox — anmemeHT u mpocrtoe
BemiecTBo. HaxoxkieHne Kuciaopoaa B mMpupoje, Gpusndeckrne u XUMUIECKUE
cBoiictBa (peakuuu ropenus). Oxcupsl. [Ipumenenune kucinopoaa. CrnocoObl
MOJIy4eHHs KUCIIOpOJa B J1a0OpaTOpuu M IMpOMBIIUIEHHOCTH. Kpyrosopor

KHcopoa B pupoae. O30H — aloTponHast MoAU(UKALIMSL KUCIOpoaa

2.2

TemnoBoil 3¢p(deKkT XUMHUEeCKON peaklHH, TEPMOXUMHYECKHE YypaBHEHUS,
9K30- U DHJIOTEpMUYECKHE peakluu. TOMIMBO: yroib U METaH. 3arps3HeHne

BO3/yXa, YCWJICHHE TApHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIIOsI

2.3

Bomopox — anemeHT u mpoctoe BemecTBo. HaxoxkeHue Boopoia B IPUPO/IE,
¢b3uYecKkie W XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI TTOTydeHHSI.

Kucnore! u conu
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Monsipabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM yPaBHEHHSIM

2.5

duznyeckue CcBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBOpHI.
Haceimennbie 1 HEHACKIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIECTB B BOJIE.
MaccoBasg 107 BEIIECTBA B pPAacTBOpE. XHUMHUYECKHME CBOMCTBA BOJbI.
OcHoBanus. Posb pacTBOpoB B MpHUPOJIE U B KU3HM YesioBeka. Kpyrosopor
BOJIbI B TMpHUpOJe. 3arps3HEHHE MNpUPOJHBIX BoJ. OxpaHa M OYHMCTKA

IMPUPOIHBIX BOJ

2.6

Knaccudukanus neopranmueckux coenmHenuit. Oxcuawl. Knaccudukarmys
OKCHJOB: colieoOpa3yomiue (OCHOBHBbIE, KHUCIOTHBIE, aM(oTepHble) U
HecolieoOpazyromue. Homenknarypa okcuaoB. @u3nyYecKue U XUMHUYECKHE

CBOMCTBaA OKCHJIOB. HOJ’Iy‘IeHI/IC OKCHUJIOB

2.7

OcHoBanus. Krnaccudukanuss ocCHOBaHMN: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHnknatypa ocHoBaHuil. @U3nyeckre 1 XMMUUYECKHE CBOMCTBA

ocHoBaHui. [loyuenne ocHOBaHUM

2.8

Kucnotel. Knaccudpukanus kucnor. Homenknarypa kucior. Ouzndeckue u
XUMHYECKHEe cBolicTBa kuciaoT. Psan akrtuBHoctn MetasuioB H.H. Bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenxiatypa coneil. @U3nYecKue U XUMHUYECKUE CBOMCTBA COJIEH.

ITony4yenue coien




2.10

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

2.11

XUMUYECKUN JKCIIEPUMEHT: KAayeCTBEHHOE OIPEIEICHUE COJEpKaHUs
KHCJIOpOJa B BO3/yXe, MOJIydeHHEe, cOOMpaHnue, pacrio3HaBaHUE U W3yYCHHE
CBOMCTB KUCJIOPOJa, Ha0JII0IeHUE B3aUMOIEHCTBUS BELIECTB C KUCIOPOJOM U
yCIIOBUSI BO3HUKHOBEHHUS U IIPEKpallleHusl TopeHus (Iokapa), 03HaKOMJICHHUE C
o0Opa3aMu OKCHAOB M OINKCAaHWE WX CBOWCTB, IOJy4eHHE, COOMpaHUeE,
pacrno3HaBaHUE W WU3Y4YE€HUE CBOMCTB BOJOpPOAA (TOpEHUE), B3aUMOJAEHCTBUE
BOJOpOJa C OKCHJIOM meau(1l) (BO3MOXHO UCIIOJIb30BaHUE
BHJIEOMATEpHUaJIOB), HAONIOIEHHE OO0pa3ll0B BEHIECTB KOJUYECTBOM | MOJIb,
HCCIIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHHS BELIECTB C  Pa3JIMYHOU
pacTBOPUMOCTBIO, TPUTOTOBIIEHUE PACTBOPOB C OMPEACIEHHON MAaCCOBOM
JIOJIE pacTBOPEHHOTO BEILIECTBA, B3aUMOJECHCTBHE BOJBI C MeETaylaMu
(matpueM u KanmpliieM) (BO3MOXKHO MCIOJIb30BaHUE BHIEOMATEPUATIOB),
OTIpeJIeNIeHue PAacTBOPOB KHUCJIOT M IIeN0Yed ¢ TOMOIIbI0 HHIUKATOPOB,
uccieoBaHuEe 00pa3lioB HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIAcCoB,
HaO0/IeHNe W3MEHEHHsS OKpacKM HMHAMKATOPOB B pacTBOpax KHCIOT U
niesouei, n3ydeHue B3aumoaenctBus okcuaa meau(Il) ¢ pactBopom cepHoit
KHCIIOTBI, KHCJIOT C MeTa/llaMH, peakuuid HeWTpanuzaluy, MoJydyeHUue
HEpPACTBOPUMBIX OCHOBAaHMI, BBITECHEHHE OJHOTO MeTajula IPYyruM U3
pacTBoOpa COJIH, pellleHne SKCIIEPUMEHTANBHBIX 3a7a4d 1o TeMe «Baxueiimue

KJIaCChl HCOPraHUYCCKUX COCI[PIHCHHfI»

[Tepuonuueckuii 3akon u [leproauueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYECKasi CBSA3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINHN

3.1

[lepBple MOMBITKM KIACCH(PUKAUU XUMHUYECKUX 3iieMeHTOB. [lonstue o
TPYIIAaxX CXOJHBIX 3JIEMEHTOB (LIEJIOYHbIE U IIETOYHO3EMENbHbIE METAJLIbL,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yroT am¢oTepHbIC

OKCHUABI U TUAPOKCHUABI

3.2

[Tepuonnueckuii 3akoH. llepumoamyeckas cucremMa XMMHUYECKHX 3JIEMEHTOB
.M. MenneneeBa. KopoTkomepuoanas H UIMHHONEpUOIHAs (QOPMBI
[lepuonnueckont cucremsl xumudeckux oanemeHroB .M. Menneneesa.
[lepuoast u rpynmnbl. @U3HUECKUIT CMBICH MOPSIKOBOTO HOMEpA, HOMEPOB

INepruoaa U IrpyIiibl 3JICMCHTA
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CTpOGHI/Ie atroMoB. CocTaB aTOMHEIX Aaep. H3oTomkl. 3HeKTpOHLI. CTpOGHI/Ie

QJICKTPOHHBIX 000JI0YEeK aTOMOB MEPBLIX 20 XUMHYECKUX DJIEMEHTOB




ITepnoguueckoii cucremsl .M. MenzaeneeBa. XapakTepucTUKa XUMHAYECKOTO

3JIEMEHTA 1O €ro nojoxxeHuro B [lepuoanueckoit cucreme .M. Menaeneena
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3aKOHOMEPHOCTH HM3MEHEHUs pajnyca aTOMOB XMMMUYECKUX JIIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB MO IpylIaM U IIEpUOAAM.
3nauenue Ilepuoanueckoro 3akoHa u Ileproauueckoi CUCTEMbI XMMHUECKUX
AJIEMEHTOB JUISl Pa3BUTHS HAaykKu W mpakTtuku. .M. MenneneeB — yuyéHblid u

IpaklaHUH

3.5

Xumudeckasi cBa3b. KoBaneHTHass (TMOJsipHAs W HEMOJspPHAasi) CBS3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenb oxkuciaeHus. OKHCIUTEIEHOBOCCTAHOBUTEIBHBIC peaKkmuu. Hpoueccm

OKHCJICHHS B BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH 3KCIIEPUMEHT: H3yuyeHHEe OO0pa3loB BEHIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHIA LWHKA C PAaCTBOPAMM KHCIOT U
LIeJI04Y€el, TPOBEACHHE OIBITOB, MILTIOCTPUPYIOIINX TPUMEPBI OKUCIUTEIBHO -

BOCCTaHOBMUTEJIbHBIX peakiuil (ropeHue, peakluu pas3iokKeHUsl, COETUHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[lepuonuueckuii 3akoH. Ilepuoanueckass cuctemMa XMMUYECKHX 3JIEMEHTOB
H.N. Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMMHUYECKHUX DJIEMEHTOB MEpPBBIX TPEX MEPHOJOB, KaIWs, KaIbIUS U UX
COEIMHEHUIN B COOTBETCTBUU C TOJIOKEHUEM 3JieMeHTOB B Ilepuoanueckoit

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA:. BHBI XUMHWYECKOH CBs3U. THIIBI KPpUCTAJUIMICCKHUX
peH_IéTOK, 3aBHCUMOCTh CBOMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOﬁ
pCH_IéTKI/I 1 BHI4 XUMHWYECKOH CBS3H. KHaCCI/I(bI/IKaI_II/IH U HOMCHKIJIATYpa
HCOPraHMYCCKUX BCIICCTB (MG)K,I[YHapOI[HaH n TpI/IBI/IaJ'ILHaSI). XHUMHYECKHE
CBOMCTBA BCIICCTB, OTHOCAIINXCA K Pa3JIMYHBIM KJIaCCaM HCOPraHNU4YCCKUX

COG,Z[I/IHCHI/II\;I, TFCHCTUYCCKAaA CBA3b HCOPTAHNYICCKUX BCIICCTB

1.3

Knaccn(bnxaunﬁ XUMHWYCCKUX peaKI_II/Iﬁ IO pa3JIMYHBIM IIPpU3HAKAM (HO qucity
U COCTAaBy YYACTBYIOIIHUX B PCAKIHUU BCIICCTB, IO TCIIJIOBOMY B(I)(I)CKTy, Io

H3MEHEHHUIO CTEIEeHEW OKHCICHUS XUMHUYECKUX QJICMCHTOB, I1I0 O6paTI/IMOCTI/I,




M0 YYacCTHIO Karaju3aropa). OK30- M HHAOTEPMUUYECKHE PEaKLUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCCKOM pCaKkuuun

1.4

[onsitne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTue o
FOMOTE€HHBIX M TETEpOreHHBIX peakuusax. lloHsatme o0 XMMHYECKOM
paBHOBecHH. DaKTOPBI, BIMAIOIIME HAa CKOPOCTh XMMHUYECKOM pEaKUUu U

IMOJIOKCHHUEC XUMHUUYCCKOI'0 PaBHOBCCHUA

1.5

OKHCANTENBbHO-BOCCTAHOBUTENBHBIE  pEaKLUu,  3JEKTPOHHBIM  OamaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBieHUE YypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKIMM C HCIIOJIb30BAHMEM METOJA

AJIEKTPOHHOTO OajaHca

1.6

Teopus 21EKTPONUTUYECKON AUCCOIMAIMU. DIEKTPOJIUTHI U HEAIEKTPOIIUTHL.
Karnonsl, aHnoHbl. MexaHu3M JTUCCOLMAlMU BEIIECTB C Pa3IMYHbBIMU BUIaMU
xuMHueckol cBs3u. Crenens quccounanui. CuibHbIE U ca0ble AIEKTPOJIUTHL.
Peakiiun nonHoro oOmMeHa. YCloBUs MPOTEKAHUS PEaKInii MOHHOTO OOMEHa,
IIOJIHBIE M COKpAlIEHHBIE MOHHBIE ypaBHEHHUs peakiui. CBOWCTBA KHCIIOT,
OCHOBaHMUW M COJiel B CBeTE TMPEACTABICHUH 00 DIEKTPOIMTHIECCKOU

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

1.7

XUMHUYECKUH SKCIEPUMEHT: O3HAKOMJICHHE C MOJECISMH KPHCTATHICCKUX
PEImETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB W HEMeTawioB (Tpadura u
ajMasa), CJIOXKHBIX BEIISCTB (XJIOpUJIa HATPHSs); UCCIICIOBAHNE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW pEaKIMH OT BO3ACUCTBHUS PA3JIMYHBIX (DaKTOPOB;
UCCIICIOBAHUE  DJIEKTPOIPOBOTHOCTH  PAcTBOPOB  BEIIECTB,  Ipoliecca
JIMCCOIMALIMN  KHCJIOT, WIeJoYe M coJieil (BO3MOKHO HCHOJIb30BaHUE
BUICOMATEPHAJIOB); TPOBEICHHE OIBITOB, HIUTIOCTPUPYIONINX TMPU3HAKU
NPOTEKaHMS PEaKIMii HOHHOTO 0OMeHa (00pa3oBaHMe 0CaJIKa, BBIJICIICHUE ra3a,
o0pa3oBaHue BOJbI); OIBITOB, WJLTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil (TOpPEHHE, PEaKIUU Pa3IIOKEHHsI, COCTUHCHHUS);
pacrio3HaBaHHE HEOPTraHMYECKMX BEIIECTB C IIOMOIIBI KAueCTBEHHBIX

peaKuHﬁ Ha MOHBI; PCHICHHC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemerannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCpUCTUKa TaJIOT'CHOB. OcobeHHOCTH CTPOCHUA AaTOMOB,
XApaKTCPHBIC CTCIICHU OKHCJICHUA. CTpOCHI/Ie 151 (I)I/BI/I‘IGCKI/IG CBOMCTBA
IMPOCTBIX BCHICCTB — I'aJIOT'CHOB. XHUMHUYECKHE CBOMCTBa Ha puMepe xJjopa
(B3aHMOHeﬁCTBHC C MCETaliaMHu, HEMCTaJlllaMU, I_I_[CJ'IO‘-IaMI/I). XJ’IOpOBO,Z[OpOI[.

Consnas KHUCJI0Ta, XHMHUYCCKUC CBOﬁCTBa, IMOJIy4CHUC, TIPUMCHCHUC.




[elictBue xJiopa ¥ XJIOPOBOJOPOJA HAa OPraHu3M 4YesoBeKa. Baxnenmue

XJIOPUJIBI U UX HAXO0XKJICHUE B MIPUPOIE

2.2

OOmast xapakTepucTuka 31MeMeHTOB VIA-rpynnbsl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTeNeH: OKkucaeHus. CTpoeHne 1 GU3NIecKue CBOMCTBa
IOPOCTBIX BEIIECTB — KHUCJIOPOAA U Cepbl. AJUIOTPONHBIE MOJIU(UKALNN
KHUCIIOpOJia M cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOPOI, CTPOCHHUE,
(1)H3quc1cne M XUMHWYECKHE CBOMCTBA. OKCI/II[I)I CCPblI KaK IMPCACTAaBHUTCIN
KHCJIIOTHBIX OKCHIOB. CepHaﬂ KHCJI0Ta, (bHBI/II-IGCKI/IG 1 XUMHYECKHE CBOMCTBA
(oOmMe kak mpescTaBUTENs Kilacca KUCIOT U criequduieckre). XUMUUECKHe
peaxiuu, Jeale B OCHOBE NMPOMBIIIIEHHOTO Croco0a MoJydeHUsl CepHOU
KHCJIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, KAYCCTBCHHAsA PCAKIUA Ha
cynbdar-noH. HaxoxeHnue cepsl 1 €€ COeAMHEHUN B NMPUPOJE. XUMUUECKOE
3arpsi3sHEHUE OKPYXKAIOMIEH Cpeabl COSTUHEHUSAMU CEePhl (KUCIOTHBIE JOXKIIH,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPeI0TBPAIICHHS

2.3

OOmas xapakTepucTuka 3JeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapakTepHble CTENEHU OKHUCIEHUsA. A30T, pAaclIpoCTpaHEHHE B
pupoje, pu3ndeckue u XuMudyeckue cBoiictsa. KpyroBopot azora B mpupoe.
AmMMMaK, ero (u3MYeCKMe W XUMHUYECKUE CBOMCTBA, MOJIyYCHHE U
npuMeHenne. Conu aMMOHHUSA, UX (PU3MUYECKHME UM XMMHUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakiys Ha MIOHbI aMMOHUS. A30THasi KUCJIOTa, €€
noJjiy4eHue, (pusnyeckre 1 XuMUYECKue CBOMCTBa (00IMe Kak MpeICTaBUTENs]
K1acca KHCIOT M cnenuduueckue). Vcnosnap3oBaHue HUTPATOB U coJieid
aMMOHUS B KaueCTBE MHHEpAIbHBIX yA0OpeHHH. XHUMHUECKOe 3arps3HEeHue
OKpY>Karolllel cpe/ibl COeIMHEHUAMU a30Ta (KUCIOTHbIE JOXK/HU, 3arpsa3HEHUE

BO3/1yXa, OYBBI U BOJIOEMOB)
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docdop, amorponHbie MoarduKanuu Gochopa, GU3NIECKHE 1 XUMUYECKUEC
cBoiictBa. Oxcun Qochopa(V) u dochopHas kucnora, QGu3MYecKkue u
XUMUYECKHE CBOWCTBA, mosydeHue. lcronb3oBaHue ¢ochaToB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmast xapakTepucTuka s1eMeHTOB IVA-rpynmnsl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHA. YTIEpOJ, aUIOTPOIHbIE
MoJu(UKAIMK, PACIPOCTpaHEHHE B NpUpoAe, (U3NYECKHEe U XUMHYECKHE
cBoiictBa. Ancopouus. KpyroBopot yriaepona B npupojie. Okcusl yrieposa,
ux (U3MYEeCKue M XMMUYECKHE CBOWCTBA, NEMCTBUE HA JKUBBIE OPTaHU3MBI,

MOJIYYCHHC U [TPUMCHCHHUC. DKOJOTUYCCKHUE HpO6HCMBI, CBsA3aHHBIC C OKCHUI0OM




yraepoaa(lV); rumore3a 11006ambHOTO TOTEIUICHUS KJIMMATa; MAapHUKOBBIM
addekr. YronpHas KuCIOTa U €€ CconM, WX (PU3UYECKHEe U XUMHYECKUE
CBOICTBA, MOJydyeHHE W MpuUMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-
HoHEIL. Mcnoabp3oBanue Kap6OHaTOB B 6I)ITy, MCIUIUHEC, ITPOMBIIIJICHHOCTH U

CEJILCKOM XO3AUCTBE

2.6

[lepBoHauanbHbIC TOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COCTUHEHUSX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJ, TJIMIEpPUH, YKCyCHas
kucioTta). Ux coctaB m xumuueckoe crpoeHue. [lonarne o Ouonoruyecku
BXKHBIX BEIIECTBAX: >KHMpaxX, OelikaxX, yrieBoJaX — M HX POJIM B KU3HU
yenoBeka. MarepuanbHOE €IMHCTBO OPTaHWYECKUX W HEOPTraHWYECKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usmueckue M XUMUYECKHE CBOWMCTBA, IMOJIyY€HUE U
npuMenenne. CoequHeHus KpeMHus B mpupoje. OOmme mpeacTaBieHus o0
okcuzae kpemHusA(I1V) u kpemuueBoit kucnote. CHIMKATBI, UX HUCIIOJI30BAHUE
B ObITYy, MeJMIMHE, NPOMBIIUICHHOCTH. BaxHelue CTpOUTENbHbIE
Martepuaibl: KepaMuKa, CTEKJIO, IEMEHT, OeTOH, kene300eToH. [IpoGmemsl
0€30I1aCHOTO MCIIOJIb30BAaHUs CTPOUTEIbHBIX MaTepHajoB B IOBCEJHEBHOH

KHN3HHU

2.8

XUMHUYECKUN IKCIEPUMEHT: U3YYCHHE 00pa3I0oB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISTHOM KUCJIOTHI; MPOBEICHUE KAYECTBEHHBIX PEAKIIUN Ha XJIOPHUI-
WOHBI W HAOJIOJICHUE TPHU3HAKOB HMX IPOTEKAHHUS, OIBITHI, OTPAKAIOIINE
(bM3HYeCKre U XUMUYECKHUE CBOMCTBA TAJIOTCHOB U MX COCTMHEHHH (BO3MOKHO
WCIIOJIb30BaHNE BHUACOMATEPHAJIOB); O3HAKOMJICHHE C 00paslamMu XJIOPHJIOB
(rayoTeHnI0B); O3HAKOMJIGHHE C oOpas3liaMu cepbl U €€ COCTUHEHUSIMH
(BO3MOXHO WCIOJIb30BAaHUE BHJICOMATEPHANIOB); HAOMIOJCHUE IIpolecca
oOyrinuBaHus caxapa MoJ JAeWCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KUCIOTHI,
U3y4eHHEe XUMHUYECKUX CBOMCTB pa30aBIeHHON CEpHOMN KUCIIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuu Ha cyab(haT-uoH U HaONIoJeHUE TMpuU3HaKa e&
MPOTEKAHUS;, 03HAKOMJICHUE ¢ PU3NYSCKUMH CBOMCTBaMHM a30Ta, (hochopa u ux
coenMHEHUN (BO3MOXXHO HCMONB30BAaHHE BHIEOMATEPUATIOB), OOpa3lamMu
a30THBIX U (HOCHOPHBIX yAOOpeHui; monydeHune, coOupanue, pacro3HaBaHue
U U3y4EHUE CBOMCTB aMMHAKa; MPOBEACHHE KAUYECTBEHHBIX PEAKUIUU Ha MOH
aMmMoHHMsT W (QochaT-MOH © UIyUyEHUE TMPU3HAKOB HX MPOTEKAHMUS,
B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEIbIO (BO3MOKHO
WCIIOJb30BAHUE BHUIEOMATEPUAJIOB); M3yYE€HUE MOJENEeN KPHUCTAIITMYECKUX

peméTok anMasa, Trpadura, ¢yIepeHa; O3HAKOMIIEHHE C IpOIECCOM




azicopOIMK pacTBOPEHHBIX BEUIECTB AKTMBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IIPOTHBOra3a; MOJIydeHHe, COOMpaHHe, pPaclo3HaBaHUE M HU3ydEHHE CBOICTB
YIJIEKUCIIOTO Ta3a; MpOBEICHHE KAadeCTBEHHBIX pPEaKUUi Ha KapOOHAT- H
CUJIMKAT-UOHBl M WM3y4YECHHE IPU3HAKOB MX IPOTEKAHMS; O3HAKOMIICHHUE C
IPOAYKUMEN CHIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHNUE dKCIEPUMEHTAIBHBIX

3a/71a4 110 TeMe «BakHennre HeMeTaUIbl U UX COEIUHEHUS))

Merannsl 1 ux COCINMHCHUA

3.1

OO0mas xapakTepuCcTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHHUHU
ux nosnoxeHusa B Ilepuonmueckoil cucreMe XMMHYECKMX 31eMeHToB J[M.
MeneneeBa u ctpoeHHs aToMOB. CTpoeHHEe MeTaIOB. MeTalnnyeckas CBsI3b
U MeTajyindyeckas KpHUCTaJUIMYecKash pemérka. OIEeKTPOXUMHUYECKHH psij

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XMMUYecKHue cBoiicTBa MeTauioB. OO1Ie crnocoObl MOJTy4yeHus
MeTaiuioB. [loHsATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIlIUTHI UX OT
koppo3uu. CrutaBsl (CTalb, UyryH, AIOPATIOMUHUN, OpOH3a) U X IPUMEHEHHE

B OBITY U MPOMBIIIJIEHHOCTH

3.3

[llenounble MeTauibl: MoJjiokeHue B Ileproauyeckoil cUCTEME XUMHUYECKHX
anemeHntoB /.. MenzeneeBa; CTpO€HUE UX aTOMOB; HAXOXKJIECHUE B MIPUPOJE.
dusnvecKkue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpHs U Kajus). OKCHIBI
Y THAPOKCUIBI HATpus M Kanus. [I[pUMEHEHHE MICIOYHBIX METAUIOB U HX

COEeIUHEHNN

34

IllemouyHo3eMeIbHBICE METAUIBI MArHMM W KaJdbLM: IIOJOKCHUE B
[lepuonuueckoit cucremMe xumuueckux osiaemeHToB JI.M. Menpaeneena;
CTPOCHHE MX aTOMOB; HaxXxOXJeHUE B mpupoje. OU3ndeckue U XUMUUYECKUE
CBOWMCTBA MarHusi W KaJbliusgd. BaKHeWIIMe COCTUHEHUS KalbIUs (OKCHII,

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

3.5

ANIOMUHHI: TIOJIOKEHHE B Hepnomzmecxoﬁ CUCTEMEC XMMHNYCCKHX OJJICMCHTOB
I[I/I MCHILCJ'ICCBa; CTPOCHUC aTOMa; HAaXOXACHHUC B IIPUPOIC. ®dusnyeckue u
XHMHYECKHE CBOMCTBA AaJIOMUHMSL. AM(bOTepHHC CBOMCTBA OKcHUJa H

TUAPOKCH A A TFOMUHUA

3.6

Keneso: monoxenue B HCpI/IOI[I/I"IeCKOI\/’I CUCTEMEC XUMHUYCCKUX 3JICMCHTOB Z[I/I
MeHz[eneeBa; CTPOCHHUEC aTOMa; HAXOXKJACHUC B IPHUPOIAC. dusznueckue u
XHUMHUYECKHE CBOMCTBA JKeje3a. OKCI/II[BI, TUAPOKCHUIBI U COJIN )KCJ'IC38.(H) u

xene3a(Ill), ux cocras, CBONCTBA U MOTyuYEeHUE




3.7

XUMHUUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3LaMy METaJIOB U CILIABOB,
X (pU3MYECKMMH CBOMCTBAMU; M3Y4YE€HHE PE3yJbTaTOB KOPPO3UU METAJUIOB
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), ocobeHHOCTeH
B3aMMOJCHCTBUS OKCHUJA KajlblUsig M HaTpus C BOAOH (BO3MOXHO
UCIIOJIb30BaHUE BHUAEOMATEPUAIIOB); MCCIEAOBAHUE CBOMCTB MKECTKOW BOMBI;
nporecca TOpPEeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO HCHOJb30BAHUE
BUJICOMATEPHUAJIOB); IPU3HAKOB NPOTEKAHMSI KAUECTBEHHBIX PEAKIMI HAa HOHBI
(MarHus, Kaupliug, amoMuHus, nuHka, sxenesa(ll) u xeneza(Ill), meau(Il);
Ha0Jt0/IeHUE U ONMCaHME MPOLIECCOB OKpAIIMBaHUs IIJITAMEHH HOHAMU HATpHs,
Kamuss W KajublMs  (BO3MOXHO  HCIIOJIb30BaHHUE  BUJEOMAaTEpHAJOB);
uccienoBaHue aM(OTEPHBIX CBOWCTB TMAPOKCUAA aIFOMMHMSI M THIPOKCHIA
LIMHKA; pellIeHNEe SKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMe «BakHelue MeTabl

1 UX COCIUHCHU)

XHUMHS ¥ OKpYKarolas cpeia

4.1

HoBsie maTepuansl 1 TeXHOJIOTMHU. BelecTBa 1 Marepualibl B MOBCEAHEBHOM
JKU3HU YeJIOBEKa. XUMUS U 3I0pOBbe. be3omacHoe ucnonb30BaHrEe BENIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBast momMoIp Npu XUMHUYECKUX OXKOTaX U

OTpPAaBJIICHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOW  TPAMOTHOCTH.  XUMHUYECKOE  3arps3HECHHE
okpyxatomeit cpeabl [IJIK. Posib Xumuu B perieHu# 3K0JIOTHIECKUX TTPoOIeM.
[IpupoaHble MCTOYHUKU YIIEBOAOPOAOB (Yroyib, MPUPOAHBIA ra3, HE(Th),

IPOIYKTHI UX MepepabOTKH, UX POJIb B OBITY U MPOMBIIILIEHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: U3ydyeHHe 00pa3lioB MaTepHaoB (CTEKIIO, CILIaBbI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30BAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

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

1

[IpencraBnenue:

1.1

0 TI03HAaBAa€MOCTH SIBJICHUH NPUPOJIbl, NOHMMaHUE OOBEKTHUBHOM
3HAYUMOCTH OCHOB XMMHMUYECKON HayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0IIel KyJIbTyphl U NPaKTUYECKOU
NeITENbHOCTH 4YEJIOBEKa B YCIOBHMSX COBPEMEHHOIO OOIIECTBA;

IIOHMMAaHUEC MECTa XUMUHU CPEAN JPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJaX IMO3HAHH, B TOM YHCJIC SKCIICPUMEHTAJIBHBIX U
TCOPECTUYCCKHUX METOJAaX HUCCICAOBAHUA BCHICCTB H HU3YUYCHUA
XUMHNYECKHX peammﬁ; YMCHHUEC HCIOJB30BaTh MOACIU  JJId

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccHoHATLHON AEATEIbHOCTH, CBSI3aHHBIX C XUMHEH
U COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha IOCTIIKEHHSIX
XMUMUYECKOH HAayKH, YTO IMO3BOJUT OOyJArOIIUMCSl pacCMaTpUBATh
XUMHUIO Kak cdepy cBoedl Oyamymed  mpodecCHoHaIbHOU
NEeSITEeIbHOCTH ¥ CIEJIaTh OCO3HAHHBIM BBIOOD XUMHH  Kak
npo(WIFHOTO TpEeaMeTa NpH IEepeXoie Ha YPOBEHb CPEIHEro

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
HEOJTHOPOJHAs CMECh, OTHOCHUTEIBHBIE AaTOMHAasi U MOJIEKYJIIpHAas
Macchbl, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca, MOJIIPHBIN
00bEM, OKCHJ, KHCIOTa, OCHOBAHHE, COJNb (CPEaHssl), XUMHUEecKas
peakuys, peakUuu COCIUMHEHMs, PEaKUUH pPas3JIOKEHUs, pPEaKLuu
3aMellleHHs], peaklul oOMeHa, TEeIUIOBOM 3((EeKT peakiuu, K30- U
9HAOTEPMHUUECKNE PEAKIMH, PACTBOP, MAcCOBasl OISl XUMUYECKOTO

OJICMCHTAa B  COCAMHCHMH, MaCCOBass JHOJId U  MNPOUCHTHAaA




KOHIICHTPALUA BEUIECTBA B PACTBOPE, AP0 aTOMA, JIIEKTPOHHBIN CIIOK
aToma, aTOMHas OpOuTa b, PaJHyC aTOMa, BaJEHTHOCTb, CTEIECHb
OKHUCJICHMs], XUMHUYECKAs CBS3b, JJIEKTPOOTPULIATEILHOCTD, ITOJISPHAS
Y HENOJSAPHAs KOBAJECHTHAs CBs3b, MOHHAs CBS3b, METAUIMYECKAs
CBS3b, KpUCTAJUINYECKAs pEIETKA (ATOMHAs!, MOHHAs, METAJUIMYECKas],
MOJIEKYJISIpHAs1), MOH, KaTUOH, aHUOH, JIEKTPOJIUT U HEJIEKTPOJIUT,
JNMEKTPOJINTHYECKAsT IUCCOIMAIMS, pPEaKIuH HMOHHOTO OOMeEHa,
OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKLUU,  OKHUCIUTENIb U
BOCCTAaHOBHTENb, OKHCICHUE M BOCCTAaHOBJIICHHE, DJIECKTPOJIM3,
XMMHUYECKOE paBHOBECUE, OOpaTHMble M HEOOpaTUMbIE peakIHu,
CKOPOCTb XUMHYECKOW peakiuu, karanusarop, 11K, kopposus

MCTaJIIIOB, CITJIaBbI

2.2

OCHOBOTIOJIATAIOIINE 3aKOHBI XWMHH: 3aKOH COXpPaHEHHUS MacChl,
nepuoanueckuii 3akoH JI.M. MengeneeBa, 3aKOH TMOCTOSIHCTBA

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
MaTepuaibsl (B TOM YHWCIIE MHHEpalbHbIE yIOOpEHUs, METaJUIbl U
CIUIaBbI, TIPOJYKTHI  MEpepabOTKU  MPHUPOJTHBIX  HUCTOYHHUKOB
YTII€BOIOPOJOB (YIJIsl, TPUPOIHOTO raza, HedTH) B OBITY, CEIBCKOM
XO3SCTBE, HA MPOM3BOJCTBE M TOHUMAaHHWE 3HAYCHUS IHKHPOB,
OelKOB,  YIJICBOJOB  JUIA  OpraHM3Ma  YEJIOBEKa;  yMEHHUE
IPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMHUYECKUX IMPOIECCOB Ha

OpraHu3M YCJIOBCKA U OKPYKAIOLIYIO IIPUPOJAHYIO CPEAY

3.2

YMCHHUEC UHTCTPUPOBATD XUMUYCCKHUE 3HAHUA CO 3HAHUAMU APYTrUX

y‘le6HBIX IpeamMETOB

33

HaJIM4Me OMbITa paboThI C Pa3IMUYHBIMU UCTOYHUKAMU MHGOPMALUU
[0 XMMUM (HaydyHass U HAY4YHO-TIOMYJISpHasl 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




Bnanenune ocHOBaMM MOHSATUHMHOIO anmapara U CUMBOJIMYECKOTO
SI3BIKA XUMHH JJI COCTaBICHUS (JOPMYT HEOPraHMYECKUX BEIIECTB,
YPaBHEHUM  XMMHYECKUX PpEAKUU; OCHOBAMU  XUMHYECKOU

HoMmeHknarypsl (IUPAC u TpuBHaiibHOIN)

YMeHne 0ObSCHATH CBSI3b MOJIOKEHH neMeHTa B [lepuoanaeckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOECHUS aTOMOB
XMMUYECKUX DJJIEMEHTOB (COCTaB M 3apsii sapa, oOliee 4Yucio
UIEKTPOHOB), PACIPEICIIEHUEM 3JIEKTPOHOB IO JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX NEpUOa0B, KaJIUAd U KaJIbLUA

IIpencraBinenne 0  NEPUOAUMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMUYECKUX IJIEMEHTOB (pauyc aToMa, JIEKTPOOTPUIIATETLHOCTS ),
MPOCTHIX M CIIOKHBIX BEIIECTB OT TIOJIOKEHHUSI DJIEMEHTOB B
[lepuognueckoit cucrteme (B MalblX TMEpUOAaX U TJIABHBIX

MOArpYIIax) 1 3JEKTPOHHOTO CTPOCHUS aTOMa

Ymenue knaccuuuupoBaTh:

7.1

XUMHNYECKHUE IJIECMCHTBI

7.2

HEOPraHN4YCCKUEC BCIICCTBA

7.3

XUMHNYECKHUEC pCaKIINU

YMeHue onpenensiTh:

8.1

BAJICHTHOCTDb U CTCIICHb OKHCJICHUA XUMHWYCCKHUX 3JIEMCHTOB, 3apsi/

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,
KpEeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIHK, MarHHM,

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 CBOWMCTB, BO3MOXHOCTh IPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUI B PA3JIMYHBIX YCIOBUSIX
10 YMeHHe COCTaBIISATh MOJIEKYJIIPHBIC U MOHHBIC YPAaBHEHUSI PEaKIIUH,
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 COCAMHCHUHT
11.2 MAaCCOBYIO J0JIIO BEIIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM ra3oB
114 M0 YPaBHEHUSM XHMHUYECKHX PEAKIMA 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 XMUMHYECKUX SIBJICHHM; yMeHHe chOpMyIupoBaTh MpodiemMy u
PEUIOKUTH MYTH €€ PEeIIeHUs
122 0e30macHOil pabOThl C XUMHUYECKMMH BEIIECTBAMH, XUMHUYECKON
' MOCY/IOH U J1abopaTOpHBIM 000pyI0BaHUEM
npaBUIaMu 0e301acHoOro oOpareHus c BEIISCTBaMU,
HCIIOJIb3YEMBIMH B MOBCEIHEBHOW KU3HU, IIPABUIIAMH TOBE/ICHUS B
123 Hensix cOepekeHUs 370POBbsl U OKPY)KAIOIIEH MPUPOIHON CPEIbI;

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

MMpEaAOTBPAIICHUA UX BPEAHOT'O BO3JICHCTBUSA




13

Hannuwne MPAKTUYCCKUX HABBIKOB IJIAHUPOBAHUA U OCYIICCTBIICHUA

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 pa3elIeHuUs cMecel

13.3

IOJlydeHUE KHCIOpOJa M H3Yy4eHHE €ro CBOMCTB; IOIy4EHUE
BOJIOPOJIa U U3y4EHHE €r0 CBOICTB; MOJydEHUE YIJIEKHCIIOrO ra3a u
U3y4YE€HUE €ro CBOWCTB; IMOJy4eHHE aMMHMaKa W HU3yYeHHUE €ro

CBOMCTB

13.4

IIPUTOTOBJICHUE DPACTBOPOB C OIPEACIEHHON MAacCOBOW JIOJIEH

PacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHUE  HWHIUKATOpPOB (;rakmyca, METUJIOpaHm)Xa U
dbenondTanenHa) A ONMpeAeTICHUAsS XapakTepa Cpebl B pacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

WCCIIEJIOBAHUE W OIMCAHWE CBOWMCTB HEOPTraHWUYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3aUMO/ICHCTBUS KUCIIOT C METaJUIaMH,
OKCHUIAMH  METAJIOB,  PACTBOPHUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBAaHUSIMH, COJISIMM; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOTO MeTajyla JPYrMM U3 pacTBopa COJIH;
uccienoBane amGoOTEepHBIX CBOMCTB THIPOKCHUIOB AITIOMHHHS U

LIUHKA

13.7

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

«Baxnennne MeTalIbl M UX COCIUHCHU I

13.8

XAMHUYECKHE  OKCIIEPUMEHTHI,  WLUTIOCTPUPYIOLINE  MPHU3HAKU
NPOTEKaHHs PeaKkMii HOHHOTO OOMeHa; KaueCTBEHHBIC PEaKluu Ha
IPUCYTCTBYIOLIME B BOJHBIX PAacTBOpax MOHBI: XJOpPHUA-, OpOMMI-,
uomua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
TUJIPOKCU-UOHBI, KATHOHBI AMMOHHS, MAarHUsl, KaJbIHsl, aTFOMUHMS,

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

14

YmMmenne:




NPEACTaBIATh Pe3yJabTaThl 3KCIEpUMEHTa B (opMe BBIBOJIOB,

14.1 JI0Ka3aTeNbCTB, TPaUKOB M TAOIUI] M BBIABIATH SMIUPUYECKHE
3aKOHOMEPHOCTH
yCTaHaBIMBaTh  CBA3M  MEXJAy  peajllbHO  HaOIr0JaeMbIMU
14.2 XMMHYECKUMHU SBJICHUSMU M MPOIECCAMU, NPOUCXOAAIIUMHU B

MaKpo- 1 MUKPOMHUPE, OOBACHATh IPUYHUHBI MHOTOOOpa3usl BEIIECTB




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

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUS

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATHA

1.1

Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumuyeckue daeMeHThl. CHMBOJBI  XUMHUYECKHX

OJICMCHTOB. HpOCTHe " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BaeHTHOCTh aTOMOB XUMHUYECKUX 31€MEHTOB. CTeneHb

OKHCJICHHUA

1.4

3aK0OH TIOCTOSHCTBA COCTaBa BCIIICCTB. OTtHocHuTEeNIbHASI aTOMHAs Macca.
OTHOCUTENLHAS MOJICKYJIApHAasA Macca. Maccosas J0JI1 XUHMHUYCCKOTO JJIEMEHTA

B COEIMHEHNH

1.5

KomuuectBo BemectBa. Mosb. Monsipaas Macca. MomspHbiii 00bEM Tra3oB.

BzanMocBsa3n KOJM4YCCTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €AWHUI] BEIICCTBA

1.6

dusznyecknue U XUMHUYCCKUE SBICHUI. XHUMUUYeCKas peakuusga u eé IIpU3HAKH.

3aKOH COXpaHEHUs MACChl BEIeCTB. XUMHUECKHE YPaBHEHUS

[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema XuMHIeCKuX 3eMeHToB J[. M.

MenneneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonuueckuii 3akoH. [lepuoauueckas cucremMma XuMH4eCKUX 3aeMeHToB J[. M.
MenneneeBa. [leproabl u rpynnbl. GU3NYECKHIT CMBICIT MOPSAJIKOBOTO HOMEDA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenune aroMoB. CoctaB aTomMHbIX sifep. M3oromnbl. DnekTtponsl. CTpoeHue
JNEKTPOHHBIX 000J704YeK aroMoB TMepBbIX 20 XUMHUYECKHX DJIEMEHTOB

Ilepuonnueckoit cucremsl /.M. MeneneeBa

2.3

3aKOHOMepHOCTI/I B U3MEHEHHH CBOMCTB XMMHUYECKUX DJIEMEHTOB IICPBBIX TpéX
IepuoaoB, Kaliud, KaJlbIOUs (pam/lyca aTOMOB, JJICKTPOOTPHULATCIBbHOCTH,
MCTANNIMYCCKUX U HCMCTAJINIIMYCCKUX CBOfICTB) 1 UX CO€IMHEHUM B COOTBETCTBUU

C IIOJIOKCHUEM DJICMCHTOB B HepHOHquCKOﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBI3b. KoBalmeHTHas (HOJ'I}IpHa}I )51 HCHOHﬂpHaH) CBA3b.
3HeKTpOOTpI/IL{aTeHLHOCTL XUMHWYCCKUX 9JICMCHTOB. HMonnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAUIMUECKUX pEHETOK (aTOMHas, HMOHHAs, METaJUInyecKas),
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAUIMYECKOW PELIETKH U BHJIA

XUMHYECKOH CBA3U

Baxuelimne npeacTaBUTENIM HEOPraHUYECKUX BemecTB. Hemeraiel M ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanuss ¥ HOMEHKJIATypa HEOPTaHWYECKUX COCAMHCHHA: OKCHIIOB
(conmeoOpazyromue: OCHOBHBIE, KHCIJIOTHBIE, am(poTepHBIC) "
HecoJieoOpa3yrolye; OCHOBaHMM (IIENOYM W HEPacCTBOPUMBIE OCHOBAHUS);
KACIOT (KHCIOpOJACOJAEpKaIne H OECKUCIOPOAHBIE, OJHOOCHOBHBIE W

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KHUCIIBIX)

4.2

@uU3NYeCKMe W XUMHYECKHE CBOMCTBA IPOCTBHIX BEHIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnyeckme W XUMHWYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJIJIOB: JINTHA,
HaTpus, Kajlusd, Marousgd W KaJbOWA, aJJIOMHHHS, KCIIE3a. BHCKTpOXI/IMI/I‘IeCKHﬁ

PAI HAIPSKEHUN METaIOB

4.4

DU3NYECKUE U XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COCTUHEHUN HEMETAIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, AMMHAKA

4.5

dusnveckue U XUMHUYECKHE CBOMCTBAa OKCHIOB HeMetayoB: cepol (IV, VI),
azota(ll, IV, V), dochopa(lll, V), yrnepoma(ll, IV), kpemuaus(I1V). ITonyuenne

OKCHJOB HEMCTAIJIIOB

4.6

Xumudeckrue cBoMcTBa OKcuaoB: MeTauioB [A-IIIA rpynm, muaka, mexu(Il) u

xenesa(Il, I). [Tony4yenne OKCUI0B METAIIOB

4.7

XUMHUYECKHE CBOICTBAa OCHOBAaHUMN U aM(OTEpPHBIX TUIPOKCHUIIOB (Ha MpUMepe
TUAPOKCUAOB QIIOMHHHS, JKene3a, IuHKa). [lomydyeHne oOcHOBaHWM U

amM(pOTEePHBIX THIPOKCHJIOB

4.8

OO01ue XMMHUYECKHe CBOWMCTBA KHCIOT: XJIOPOBOIOPOIHOM, CEPOBOIOPOJIHOM,
CEpHHUCTOH, CepHOM, a30THOMU, QochopHON, KpeMHUEBOH, yroibHOil. Ocolble
XUMHUUYECKME CBOMCTBA KOHILICHTPUPOBAHHOM CEPHOM M a30THOW KHUCJOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoiicTBa cpeanHux coeil. [lomyuenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacniodHaBaHrue BOOAOPOOAA, KHUCIOpOoJda, aMMHaAKa,

YIJICKUCIIOIO ra3a B J'Ia60paTOpI/II/I

4.11

HOJ'Iy‘-IeHI/IC aMMMakKka, cepH0171 1 a30THOM KHCIIOT B MMPOMBIINIJICHHOCTH. O6IJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

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

XUMUYECKUE PEAKIINU

5.1

Knaccugukanus XuMUYeCKUX Peakuid 10 pa3IMYHbIM MIPU3HAKAM: 110 YHCITY U
COCTaBy Yy4YacTBYIOIIMX B pEAKIMU BEIIECTB, MO TeIioBoMy 3¢ddekry, mo

W3MEHCHHIO CTEIICHEH OKHMCICHUS XMMHUYCCKHX dIIECMECHTOB

5.2

TernoBoit 3¢ ekt XuMUIECKON peakinu, TEPMOXUMUYECKAE YPaBHEHUS. JK30-

U OHAOTCPMHUUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘IGCKI/Ie YpaBHCHUA

53

OKHCANTENPHOBOCCTAHOBUTENbHBIE peakiui. OKUCIUTENN U BOCCTAHOBUTEIH.
IIponeccsl  OKHMCIEHHMS M BOCCTAHOBIIGHHMS.  OJEKTPOHHBIA  OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pcakuuun

54

Teopust MeKTPOUTUUECKON auccoruanuu. KaTtnoHsl, aHMOHBI. DNEKTPOIUTHI U

HEINeKTPOoJUTHl. CUITbHBIE U clTa0bIe AIEKTPOJIMTHI. CTENeHb TUCCOIAIuN

5.5

Peakiun noHHOTO OOMEHa. YCIIOBHSI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYKarolas cpeia

6.1

BemiectBa u marepuanibl B TMOBCEAHEBHOW >KM3HM 4YesoBeka. beszomacHoe
WCIIOJIb30BAHUE BEIECTB M XHMHUYECKHX PEaKIUid B J1a0OpaToOpuu U OBITY.

HepBaﬂ IIOMOIIB TP XUMHYCCKHUX 0KOIraX U OTPAaBJICHUAX

6.2

XUMHYEeCKOe 3arps3HEHHE OKpyXKarolled cpeabl (KUCIOTHBIE 10U,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MperoTBpaLICHUS
[Ipenenbras momyctumasi koHreHTpamus BemectB (ITAK). Pomp xumum B
pEelIeHUH SKOJOTMYEeCKUX MpolieM. YcuieHue MapHUKOBOro 3Qdexra,

Paspymi€HUE 030HOBOI'0 CJI0OsA

6.3

[Tpumenenue cepsl, azoTa, Gocdopa, yriepoaa, KpEeMHUS U UX COCTUHCHUN B
OBITY, MEIUIIMHE, TPOMBINUICHHOCTH M CEJIbCKOM Xo3siicTBe. [IpuMeHeHue
METAJIJIOB U CIUIaBOB (CTajlb, 4YyryH, AIOPaIlOMHHMNA, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX COeqUHEHUH. [IoHsITHE 0 KOPPO3UH METAIIJIOB, OCHOBHBIC

CITOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[IpupoHBIE HMCTOYHHMKH YIJIEBOAOPOAOB (yrojib, HMPUPOJHBIN Tra3, HE(Th),

IPOIYKTHI X TepepaboTKu (O€H3HH), MX POJb B OBITY M MIPOMBIIINIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATHS 00 OPraHNvCCKUX BCIICCTBAX KaK O COCIUHCHUAX
yriaepoaa (MeTaH, OTaH, 3TUJICH, AlICTHUJICH, 3TAHOJI, TJIMIICPUH, YKCYCHAA KI/ICJ'IOTa).
[TonsATHE O OHOJIOTMYECKH BaXKHBIX BCHICCTBAX: KUPAX, 6CJ'IKE[X, YHJIEBOAaX — U UX

POJIA B ’KU3HHU YCJIOBCKA




PacuéTnr:

7.1 o popMynaM XUMHUIECKUX COCTUHEHUIN
7.2 Macchl (MacCoBOM) JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XMMUYECKUM YPABHEHUAM
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