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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHWUU K pe3ylbTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBe (denepanbHONM pabodeil mporpaMmMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro peaMeTa « XUMHUS
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE COJIepKaHue,
mpeayCMaTpUBAET pPACHpECICHUE €ro Mo KilaccaM M CTPYKTYpUpPOBaHHUE TIO
pasienaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUH C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKA  y4eOHOro  Mmpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHUsl, a TakKKe TpeOOBaHUHN K
pesynbrataMm oOy4eHHUs] XUMUU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XHMHUH CIY>KUT OCHOBOM Miis (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJOTUYECKON O€30MacHOCTH, MPOOIIEeM 31paBOOXPAHECHUSI.

N3yuyenne xumuu:

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

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITEIBbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO()ECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIsSI1a HA €IMHCTBO MPUPOIbI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOT'O 00Iero o0pa3oBaHUs OPUEHTUPOBAH HA
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ m3ydeHuto. CojaepkaHuE€ CKIIAABIBACTCS W3 CUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HA OCHOBE TEOPETUUYECKUX MPE/ICTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeACTaBJICHUN 00 DIIEKTPOJMTUYECKOW JUCCOIMAIIMK BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE AMIMPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHUYECKOTIO MPUMEHEHHUS W MOJYy4ECHUs
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUpPOAbl, LEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHHs B Hayke. M3ydeHue XUMUU TPOUCXOAUT C MPUBICYECHUEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5—7 xkmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIbHOCTU YEJIOBEKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TOJOKEHUH,
JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
NEeSATENbHOCTH, OCBOEHUMU TNpPaBHJI OE€30IaCHOrO OOpallleHUsT C BELIECTBAMHU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HauYEHUE MPUOOPENIN TaKKe LI, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYJHHYECTBY, CAMOCTOSTEIbHOMY MPUHATUIO pEUICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh  OOyYEeHMs] HAa  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIbHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TO3HAaHMs, (POPMUPYIOIMIMM MOTHBAIMIO U Pa3BUTUE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHHUIO 00yYatOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM NEATETHLHOCTH, IMO3HAHUA W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJYYCHHBIE MPH H3YYCHUH
XUMHH, TPUMEHATh HMX TPH pEUIeHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM J1eATETLHOCTH;

— ¢opMmupoBaHHE y O0OyYalOlUMXCS TYMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS [EHHOCTH XHMHYECKMX 3HAHUU HJs BBIPAOOTKH DKOJIOTHUYECKH
IeJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW MACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUSI.

OOmiee 4MCIO YacOB, OTBEAEHHBIX I HU3YyUYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3oBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BeniecTB. [loHATHE O MeTOonax Mo3HAaHMS B XMMHUHU. UHUCThIE BEIIECTBAa U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIBl. XHUMHUYECKHE OdJeMeHThl. CHMBOJIBI XHUMHUYECKUX
a1eMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHocuTENbHAS MOJEKYJIsIpHas Macca. MaccoBas 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4HCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkrue U XUMHUUYECKHUE SBIICHHS. XUMHUUECKasl peakius U e€ MpU3HaKU.
3aK0H COXpaHCHHS MacChl BeIIeCTB. XUMHUUYeckue ypaBHeHus. Kiaccudukamms
XUMUYECKUX peaKIui (COequHEHUs, Pa3JIOKCHHS, 3aMEIICHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYA0H, MpaBuiaaMu paboThl B J1abopaTopuul U
npuémMaMu obOpalleHus ¢ 1abopaTOpHbIM 00OpPYAOBAaHHUEM, U3YUYCHHE U OINHUCAHUE
GU3UYECKUX CBOHCTB 00pa3llOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
bu3uveckux (TUIaBJIeHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBUE Mela ¢ KUCIIOTOM) SBJICHUH, HAOIIOACHUE U
ONHMCaHUE TPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPUIOM Oapwuisi, pa3ioKCHHE THIPOKCHIIA
meau (II) mpu HarpeBaHuM, B3auMoAeHCTBHUE kese3a ¢ pactBopoM coiu meau (10),
M3yUYEHHUE CIIOCOOOB pa3/ICNICHHS CMECEH: ¢ IMOMOIIBI0 MarHuTa, (prIbTpOBaHME,
BBITIAPUBAHUE, JUCTUULAIUSA, XpoMaTorpadus, MpoBeeHNE OYUCTKH TTOBAPECHHOMN
conM, HaAOJIOJICHUE W  ONHKCAHWUE  PEe3yJbTaTOB  IPOBEICHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHWS MACCHI, CO3JaHWE MOJEJIEH MOJIEKYJI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopon — 3JaeMEHT U MpoCcToe
BemiecTBO. Haxokmenwe kuciopoja B Mpupoje, (Ppu3ndeckue M XUMHUUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kuciopona. CrocoObl



MOJIyYeHUs KUCIOpoJa B Ja0OpaTopud U MOpPOMBIIUIEHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHUE MapHUKOBOIO 3 dekra, pazpylieHue 030HOBOTO CIIOS.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUecKue MW XUMUYECKHUE CBOWCTBa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

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

Odusznyeckue CBOMCTBA BOABL. Bojga Kkak pacTBoputelb. PacTBOpHIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHre NPUPOIHBIX BOJ. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neoprannmdeckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syronie  (OCHOBHBbIC,  KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue M XUMHUYECKHE
cBoicTBa OKCU0B. [loyueHune okcuaoB.

OcnoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duszndeckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psan axkruBHoctu MmertayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue couen.

I'eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJIECPKAHUS KUCIOPOa B BO3AYyXe, MOJIy4YEHHUE,
coOupaHue, paclio3HaBaHWE M H3YyUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0neHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpalnieHus TopeHus (Mokapa), O3HAKOMJIEHHE C oO0pa3laMu OKCHIAOB U
ONMCAaHWE WX CBOWCTB, MOJYy4YeHUE, COOMpaHHE, paCIO3HABAHWE W W3YYCHHE
CBOWCTB BOAOpoJia (ropeHue), B3aumojecicTeue Boaopoga ¢ okcugom menu (II)
(BO3MOXHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTHIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJUIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUAJIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUIaMH, PEaKIUi HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'O MeETajula APYrMM M3 pacTBOpa COJM, PELICHUE
AKCIIEPUMEHTAJBHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoagnuecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. U. MenpgeneeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAIUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJEMEHTOB (IEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XMuMHUYECKUX JIEMEHTOB /I,
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpPUOJIHAsA  (QOpPMBI
[Tepuonnueckoit cucrtembl xumuueckux 3nneMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. PU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3oronsl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aToMOB MepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MeHnneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 €ro MoJIoKeHUIO B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSl paJhyca aTOMOB XUMHUYECKUX HJIIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [leproanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHsA Hayku W npaktuku. J[. M. MenneneeB — y4yé€Hbli U
rpaXkIaHUH.

Xumuueckass cBsizb. KoBaneHTHass (MOJsipHAas M HEMOJSIpHAsi) CBSI3b.
DNEeKTPOOTPUIATETBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3ydeHHe oOpa3lloB BEIIECTB METAUNIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COeTUHEHNUS ).

Mexcnpeomemmnnie ceasu



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: Hay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusg, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKHUI 3apsij, BEIIECTBO, TEJIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

l'eorpadusi: armocdepa, ruapochepa, MHHEpadbl, TOPHbBIE MOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIEC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHe aToOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TMEPBBIX TPEX NEPUOMOB, Kalus, KaJIbIUi U HX
COCIMHEHUI B COOTBETCTBHHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIIBI KPUCTATIMYECKUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEUIETKH U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIHIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILIECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukaims XuMUYeCKUX PEaKIIUi MO Pa3INdHbIM MpU3HAKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIHIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHENW OKUCIICHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, MO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIMU, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuyeckoil peakiuu. llonstue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKHX peakiuax. [[oHATHe 0 TOMOTEHHBIX M TeTePOTCHHBIX
peakuusx. llonstue o karamuse. [IoHsTne 0 xumnueckoM paBHoBecun. DAKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA €  HCHOJIb30BAHUEM  METOJa
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCONUALIMN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMS peakuuii. CBoWcTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEeJCTaBICHUN 00 3IEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPOINPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECCAa AMCCOLMAIMM KHUCJIOT, IIEJIoYed U COJIeH
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MaTepUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM ~ TPOTEKAHWS  pEaKIMid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS), pacllO3HaBaHHE HEOPTaHMYECKHX
BEIIECTB C TIOMOIIbKD KAYECTBEHHBIX pEaKUMd Ha HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTaJibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TaloreHoB. (OCOOEHHOCTHM CTPOCHUS ATOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (PU3MYECKHE CBOWMCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEpE  XJopa
(B3auMozeiicTBUE € METAJJIaMH, HEMETa/IaMH, IlesioyamMu). XJIOpPOBOAOPOA.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHMU3M 4YeJIOBEKa. BakHeumume XJIOpUAbl U HX
HaXO0XJCHHE B IIPUPOJIE.

O6miast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U CepPhbl. AJUIOTPOITHBIE MOAU(PUKAIINK KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoWcTBa cepbl. CepoBOOpPOa, CTpoeHUE, (pu3ndecKkue u
XUMu4eckre cBorcTBa. OKCHIBI CE€pPbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (QuU3HUecCKHe © XHMHYCCKHE CBOWCTBA (00mHME Kak
MPEACTaBUTENSI Kjacca KHUCJIOT W crenududeckne). XUMUUYECKHE pPEaKIuy,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO Croco0a MOJYyYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH Cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTEINIEHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuznyeckue U XuMu4eckue cBorctra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojyueHue u npumeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHCJIOTa, €€ ToJiydeHue, (U3NYECKHEe U XUMUUYECKHUe
cBoiicTBa (0OmIME€ KaK TMPENCTaBUTENSI Kilacca KHUCIOT W craeruduueckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMHUUeCKoe 3arpsi3sHEHNE OKPYKaroIIel cpelibl COSITMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXIHW, 3arpsi3HEHUWE BO3AyXa, MOYBBI W BoaoémoB). docdop,
ajutoTponHbie Mogudukanuu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcua docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUUECKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapaktepucTuka snemMeHToB IV A-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Monu(UKALMK, PACHPOCTPAaHEHHE B Mpupone, (HU3UUYECKUE U XHUMUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopor yrinepona B mpupozae. Okcunbl yriaepoaa, ux
dusznueckre W XUMUYECKHWE CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1100aqbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ CONMM, UX (PU3NYECKHE M XUMHYECKHE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE OHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCAUHEHHUSX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIMLEPHUH, YKCYCHAs! KUCJIOTA).
[IpupongHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONIOTMYECKHN BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYeCKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHUE U
npuMmeHerne. CoenuHeHHs KpeMHHsS B mpupojge. OOmmue mpeacTaBieHus o0
okcune kpemuusi (IV) u kpemaueBoit kucinore. CHUIMKAThl, UX UCIOJIb30BaHUE B
OBITY, B IPOMBILIJICHHOCTU. BakHelue CTpOUTEIbHbIE MaTepHallbl: KEpaMUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa30B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHE CBOWMCTBA
rajoreHoB M UX COCAMHEHUM (BO3MOXKHO KCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3laMu XJOPHUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHHE C
oOpasmamMmu  ceppl W €€  CcOeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEJACHUE KAYECTBEHHOW peaklinu Ha Cyibdar-
MOH W HaOJIOJICHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3HUUYECKUMHU
cBoMicTBamMHu azora, ¢ochopa W UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpasamMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, pacro3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUeE Mozenein
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, (QyuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJEHUE KAYECTBEHHBIX peakluil Ha KapOoHAT U
CWIMKAT-UOHbBl W HW3yYEHHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIBHBIX
3az1a4 o treme «BakHelne HeMeTaJuIbl U UX COCIUHEHU)).

MeTanibl M UX COeIMHEHUS

OO0mIast XxapakTEepUCTUKA XUMHYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTainyeckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAIMYECKass  pem€rka.  DJNEKTPOXUMHUYECKUA  Psif
HanpsHKeHu MeTtamnoB. dusnyeckue U XMMUYECKHUe CBOMCTBA MeTauioB. O0rime
crocoObl TosyyeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrnaBbl (CTajdb, YyryH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIIICHHOCTH.

[Ilenounble MeTauibl: MoJjioxkeHue B llepuognyeckoil cucreMe XUMHUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHe MX aTOMOB, HAaXOXIEHHUE B MPUPOJIE.
dusnuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl u



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKHUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Bakuelmue coequHeHUs] KalblMs (OKCUI, THUAPOKCHUI, COJH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCHJIA U THUAPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
. MenpneneeBa, CTpOEHHUE aToMa, HaxoXJeHWEe B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUAbl, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHIA
KIbIIUA W HATpUsd C BOJOM (BO3MOXKHO HCIOJIb30BAHHE BHJICOMATEPUAIIOB),
UCCIIEJOBAHME CBOWCTB >KECTKOM BOBI, IPOLIECCA TOPECHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIOJB30BAaHHUE  BUIEOMATEpPUATIOB), IPU3HAKOB  MPOTECKAHUS
KAQYECTBEHHBIX PEaKIU HAa MOHBI: MArHUs, KAJIbLHUs, aJIOMHUHUS, IIUHKA, JKEJe3a
(I1) u xene3a (III), meau (II), HabmomeHNE M ONMKMCaHUE TPOILIECCOB OKPAIIHBAHMUS
IJJaMEHU MOHAaMU HaTpus, Kaausg W Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BHJIEOMAaTEpHaJIOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB THPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHeunue
METaJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B MOBCEIHEBHOM KW3HH YEJIOBEKa. be3omacHoe
MCITOJIb30BaHUE BEIIECTB U XMMHYECKUX peakuuii B ObiTy. [lepBas momorinb mpu
XUMHUYECKHX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYyXKarollel cpeabl (MpelaenbHas AOMyCTUMAs
KOHIIeHTpainus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeM.

Xumuueckuii IKcnepumenm:

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

Mexcnpeomemmunle cea3u



Peanuzanmst MeXIpeIMETHBIX CBS3eH NpPU M3YYCHHM XUMUU B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUSA, TMEePUOJIUIHOCTh, HaOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MaPHUKOBBIH
3 PeKT, TEXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: wmartepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTHBHOCTh, MOJICKYJIA, DJCKTPUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JAUDJCKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAIUTHUECKAs
peméTka, CIUIaBbl, (PU3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
IPOCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIxaHue, OWocdepa, SPKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MHUHEpadbl, TOPHBIC TMOPOIHI,
TI0JIC3HBIC UCKOIAeMBbIC, TOIIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpeHUe ONbITa AEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpuoTH4YeCKOro BOCIMTAHUS :

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B KWU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JTOCTOBEpPHON MHpOpMaIME 0
MEPEIOBBIX JOCTMXKEHUSX W OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOW XHMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIECTBa;

2)rpaskIaHCKOro BOCIIUTAHUSA

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEILCKOM,  TBOPUECKOM W JPyrux  BUJAX
JESITEHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIPH
BBITIOJTHEHUU YYEOHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YY€OHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOU JesATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapuUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI NTOCTYIIKOB;

3)HEHHOCTH HAYYHOI'0 IIO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABISIOIINE
OCHOBY Ui TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHUS TPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKA C
MPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA TMOJYYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHON, MH(OPMALMOHHON M YUTATEIbCKOW KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHBIMHU TEKCTaMHu, CIPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM H  HUCCIEIOBATEIBCKOM
NESATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH U YPOBHsS OOy4YeHUS B
JIATbHEUIIIEM;

4)¢opMupoBaHMS KYJbTYPHI 310POBbS:

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE TMOCICACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuit u Tpyaa pa3indyHOro poa,
yBOKEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJIbHON TPACKTOPUH MPOJOJDKEHHS 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHENTHOHM MpoheCCHOHAIIBHOM JeATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6)3K0J10rH49eCKOro BOCIIUTAHMSA:

HKOJIOTHYECKH 11€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
npaBMII 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIpOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TMOJIydaeMble MPU U3YYCHUH XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEAOM, I MOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyNbTYpPhl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MNpeIMeTax M MO3BOJIAIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHHUIO M OCYIIECTBIEHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSTHSIMHU), UCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKT€pU30BaTh CYIIECTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BATh IOCTABICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KAaueCTBE OCHOBBI HJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABHIIBHOCTHU BBICKA3bIBAEMBbIX CYKJICHHUII;

NpUOOPETeHUE OMbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKUX HKCIEPUMEHTOB, yMEHUE HalmoIaTh 3a XOJ0M Ipoliecca,
CaMOCTOSATEIILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POpMyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenIaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
pPa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOTYy4YaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHMS, CIPaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSTh PA3IMYHbIE METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIU3UPOBATh B Mpolecce ydyeOHOU H
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

YMEHHS 3aJaBaTh BOIpPOCH (B XoJe Auanora W (WiM) JUCKYCCHUH) TIO
CyLIECTBY  OOCyXJaeMoW  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
JCSATENTFHOCTH B YCTHBIX W THUCHBMEHHBIX TEKCTaX; JeNiaTh MPEe3CHTAIUI0
PE3YJIbTATOB BBIMOJHEHUSI XMMUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEJOBATENIbCKOM  NIEATENbHOCTH  TPH  pEHIeHUU
BO3HHUKAIONIMX MPOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerynsiTuBHbIe YHUBepPcaJbHbIe YyeOHbIe NelCTBUSA:

YMEHHE CaMOCTOSITENIbHO OIpENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee 2 (HEeKTUBHBIE CIIOCOOBI PEIIeHUs] YICOHBIX U
MO3HABAaTEeNbHBIX 3aJ]a4, CAMOCTOSITEJIbHO COCTaBIATh WM KOPPEKTHUPOBAThH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asiBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M AaHAJTU3UPOBATh KOHTEKCTHI, IIPe/jlaraéMble B YCIOBUH 3a1aHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanbHON paboueil mnporpammon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCA HAyYHbIE 3HAHUS, YMEHHS H CIIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHAS ¥ HEOHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsS U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, KiaccuPukamus peakiuii: peaxiuu
COCIMHEHUS, pEeaKIUu pPasJIoKEHUs, PEaKIMU 3aMEIICHUs, pPeakKiuu
oOMeHa, HK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, PaguycC
aToMa, XMMHYECKasl CBs3b, MOJSPHAS W HEMOJSIpHAs KOBaJIGHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBasi JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIKs) B PaCTBOPE;

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

e HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUIsI COCTaBJIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHUYECKOW CBsi3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHHMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepuoamueckoil cucreme,
3aKOHOB COXpPAaHEHMS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJABHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpynma)», Mansie u
OombIIMe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema xXuMmueckux diemenroB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, 00llee YUCIIO 3JIEKTPOHOB
U pacrnpeereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pEeaKUuu (MO YHUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKUUU
BEULIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, IMOATBEPIKIAAs OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHU COOTBETCTBYIOILUX XUMUYECKUX PEAKIUN;

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

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYK) MacChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNSI, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOMN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEpPAlMM MBICIUTEIIBHOW AEATEIbHOCTA — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTU3alnio, Kiaccu(UKaIuIo,
BBISIBIICHUE NPUYMHHO-CIEICTBEHHBIX CBA3E€U — NJI1 U3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUSI — HAONIOJIEHHE, W3MEpEHUe, MOJEIMPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NpaBWJiaM  [IOJb30BaHUS ~ XUMHUYECKOM  TOCYIOH U
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpaleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHIO U COOUPaHUIO
ra3oo0pa3HbIX BemIeCTB (BOJAOpPOAA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEAECIEHHONM MAaCCOBOM J0OJI€ pacTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M NPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTHI MO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT C IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTaNenH, METUIIOPAHK U IPYTHE).

K koHily 00ydenus B 9 kiacce npeMETHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasl PeaKIlusi, XUMHUIECKasi CBSI3b, TEIUIOBON A(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs JUCCOLHUALMS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTrop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNINYecKasi), KpHUCTAJUIMYEcKass pemérka, KOppo3us METAJIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEACIbHO IOMyCTUMAas
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
MPUMEHSTH 3TH MOHITHUS PU ONMUCAHUM BEIIECTB U UX MIPEBPAICHUIA;
UCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJUKY JUIsi COCTaBJICHHS (opMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
OnpeNeIEHHOMY KJacCy COeIUMHEHUH 1o ¢GopMmynaMm, BHJ XHUMHYECKOM
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIMHEHUM, TUIl KPUCTALTMYECKOU
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBAaTh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTth TOHATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnoOodHas
noarpynmna (b-rpynma)», Maneie W OOJbIIME TEPHOIbI, COOTHOCHTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesielieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 3JIEMEHTOB M MX COCIUHEHUHN B
npeaenax MallblX MEPUOJ0B U IIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluH (M0 YUCIYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PdeKTy, M0 M3MEHEHHUIO CTETICHEH OKHUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHEMU(UUECKUEC XUMUUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIasi OIMHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUM;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO W MOJSIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COEUHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON peaKIInu;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHbIM OOOpYIOBaHWEM, a TakKKe TMpaBWwiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEHICCTB: PACIIO3HABATH ONBITHBIM IYTEM XJIOPUI-, OPOMHI-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OIEpaIlMi MBICIUTEIBHON JeSTEIbHOCTH — aHAIIU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBHISBIICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJII0IeHNe, M3MEpPEHUE, MOJCIUPOBAHUE, HKCICPUMEHT (pealbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
N KouunyecTBouacos DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (ungposbie)
n/ Bcer | Kontpoabhbiepabor | IlpakTudeckuepador
TeMIIPOrpaMMBbl o0pa3oBaTeibHbIEPeECYP
1| ) bI bl
CBI
Paszgea 1.1lepBoHavyaibHbIeXUMHYECKHETIOH I TUS
XuMusg — BakHas 00J1aCcTh
. bubnuoreka [JOK
1.1 €CTECTBO3HAHUSA U NPAKTUYECKOU 5 2
https://m.edsoo.ru/7f41837¢
ESITENILHOCTH YEJIOBEKA
buo OK
1.2 BeniecTBa n XuMHU4YeCKUEpEaAKIIUU 15 1 nbmmorexa 11
https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2.BaxHeiilue npeacTaBUTe I HEOPraHNYeCKNX BellecTB
bu6 OK
2.1 Bo3nyx. Kucnopon. [Tonsarue 06 okcumax 6 nomorexa L
https://m.edsoo.ru/7f41837c¢
bub OK
2.2 Boaopoa. [lonsitue o KUCIOTAaX U COAX 8 1 nomorexa L
https://m.edsoo.ru/7f41837¢
bub OK
2.3 Bopna. PactBopsl. [TonsTHe 006 OCHOBaHUAX 5 1 1 nosmorexa L
https://m.edsoo.ru/7f41837¢
24 OCHOBHBIEKJIACCHIHEOPTraHUUECKUXCOCTHE 11 | 1 bu6mmoreka [JOK
' HUU https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paspnen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckasi cucrema xumuueckux 31eMeHToB JI. . MenneseeBa. CTpoeHueaTomMoB.
XuMn4yeckascBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIHU

3.1 [Tepuonnueckuii 3akoH u Ilepuoanueckas 7 bubnmoreka [JOK




cUcTeMa XUMUYECKUX 351eMeHTOB [I. U.
MemnneneeBa. CtpoeHueaToma

https://m.edsoo.ru/7f41837c¢

Xumudeckas cBsizb. OKHCIUTEIBLHO- bubmmorexa [{OK
3.2 8
BOCCTaHOBUTEIBHBIE PEAKI[UN https://m.edsoo.ru/7f41837c
o 15 bubmmoreka [{OK
TOTo HO pasiety https://m.edsoo.ru/7f41837¢
p 3 bubmmoreka [IOK
C3CPBHOCEPEMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME




9 KUIIACC

N KoanuecTBouacon DJIeKTPOHHBbIE
[
HaumeHoBaHuepas3aejioB U (ungposbie)
n/ Bcer | KonTpoubHbiepado IIpakTnyeckuepado
TeMIIPOrpaMMBbl o0pa3oBaTebHbIEpeCyp
1 0 ThbI TBI
ChlI
Pa3nes 1.BemecTBo U XMMHYecKHe peakuu
1 [ToBTOpEHue u yriyoienne 3HaHUN 5 | bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUXPEA 4 bubmuorexa [JOK
' KITUH https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHS. 3 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUSA
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u 6
. https://m.edsoo.ru/7f41a636
e€COoeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTBL post https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCIUHEHUS
Hroro no paszneny 25




Pazgen 3.MeTa/iibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 ObmuecpolicTeameTa OB 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [JOK
3.2 Bakueinue MeTauisl 1 UX COSTUHEHUS 16 hitps://m.cdsoo.ru/7f412636
Hroro no pazgeny 20
Pasznen 4.Xumus u okpyskaouias cpeaa
4.1 B TBa M MaTEPHUAJIbl B )KU3HU YeJIOBEKa 3 bubmmorera [TOK
' ciee p https://m.edsoo.ru/7f41a636
Uroronopazneny 3
PesepBHOECBpEeMs 3 Bubnmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne KoanuecTBouacon
DJleKTpoHHbIenu¢ poBbIeOOpa3oBaTeJl
Temaypoxka Bce | KonrtpoabHbiep | IIpakTuyeckuep
n/ bHbIEpecypchl
I ro a00ThbI a00ThbI
[Ipeamer xumuu. Posib Xumuu B KU3HA | bubnuorexa [JOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
bu6mmoreka [JOK
[TonsaTre o MeTO1aX MO3HAHUS B XUMUHU 1
https://m.edsoo.ru/ff0d227e
[IpaxTueckas padorta Ne 1 «[Ipasuia
paboTHI B Ta0OPATOPUU U TIPUEMBI 1 bubnuoteka [JOK
oOpareHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Uuctele BemecTBa u cMecH. CriocoObl | bubnuorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2 «PazneneHue
cMmecelt (Ha mpuMepe OYUCTKH 1 bubmmorexa [TOK
JIpHMED https://m.edsoo.ru/ff0d28c8
MTOBAPEHHOM COJIN )
ATOMBI U MOJIEKYJIbI 1 bubmmorexa [TOK
y https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKHUE FIIEMEHTbI. 3HAKU | bubmuoreka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
[IpocThie U cIOKHBIEBELIECTBA 1
https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYISIPHOCYUECHHE 1 Bubmrorexa LIOK
yp yi https://m.edsoo.ru/ff0d2d50




3aKOH MMOCTOSIHCTBA COCTaBa BEILICCTB.
Xumuueckas hopmyia.

bubmuoreka [IOK

10
BaneHTHOCThaTOMOBXMMHYECKUXIIEMEHT https://m.edsoo.ru/ff0d2eae
OB
1 OTtHocuTenbHAsE aTOMHAs Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10Jis1 XUMHYECKOTO dJIeMEHTa B bubmmoreka [{OK
COECJIMHEHUHU https://m.edsoo.ru/ff0d350c
13 KomnnuectBo BemecrBa. Mosbs. MossipHast bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMuyecKast peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
XUMHUYECKUX pPeaKInil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChl BEIIECTB. bubnuoreka [IOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJiM4ecTBa, MacChl
17 BEIIECTBA MO YPABHEHUSIM XUMHUYECKUX bubmmorexa [TOK
HHeCTBA HO YP https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanus XuMuueckux peakiuii
bu6mmoreka [JOK
18 (coenuHEHMS, PA3JIOKEHUS, 3aMECIICHHUS,
https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
bubnuoreka [JOK
19 sHIKIIoneaucT. O0o0ImeHne n
. https://m.edsoo.ru/ff0d40c4
CHUCTeMaTHU3alsI3HaHU I
20 KonTtponpHas padota Nel mo teme bubnuoreka [IOK
«BelmecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecsk razos. CocTaB Bo3ayxa. bubnuorexa LIOK




Kucnopon — snemeHT u npocroe
BelecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMHUYECKUE CBOUCTBA

bu6mmoreka [{OK
22 KHCJIOpOJia (peaKuy OKUCIICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lorsTueobokcuIax
CriocoOBI MOTydeHHUsT KHCIIOPO/1a B
bubmmoreka [{OK
23 a00paTOPUH U MPOMBIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Tpumenennexuciopoaa
TennoBoii 3 pexT XuMHIeCcKoi peakiuy,

4 MTOHATHE O TEPMOXHUMHUYECKOM bubnuoreka [JOK
YPaBHEHUU, IK30- U SHJIOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peaKImsIx
TommBo (HedTh, yroiabs U METaH).

(edpp, yr ) BuGnuorexa [IOK
25 3arpsi3HEeHHE BO3IyXa, CITOCOOHI €T0
https://m.edsoo.ru/ff0d4c4a
MPETOTBPALLICHUS
[TpakTuueckas padota Ne 3 o Teme
26 «[Tonmyuenue u coOMpaHme KUCIOPOIa Bu6nmorera [IOK
i onp posa, https://m.edsoo.ru/ff0ddae?
H3yYEHHE €ro CBOMCTBY

7 Boaopon — sneMeHT u mpocToe bubnuorexa [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0

73 dOu3nyecKue U XUMUYECKHUE CBOMCTBA bubmuoreka [{OK
Bojiopoa. I [pumenenneBogopoaa https://m.edsoo.ru/ff0d4dd0

29 ITonaTtue o KuCIOTax M COJISIX bubmorexa OK

https://m.edsoo.ru/ff0d50d2

30 CriocoOsI mostydeHus: BOAOPOia B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0

31 ITpaktnyeckas padora Ne 4 o Teme bubnuorexa [IOK

«ITomyuenue u cobupanue BoJ10po/a,

https://m.edsoo.ru/ff0d4{42




WU3yYEHHUE ETO CBOMCTB)

MonsipHblid 00bEM Ta30B. 3aKOH

bubmuoreka [IOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYECTBa
bu6mmoreka [{OK
33 BEIIECTBA Ia3a 110 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WM 00BEMY
Borancnenus 006EMOB ra3oB 110
bubmmoreka [{OK
34 YPaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA
.. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 dusnvecKknue U XMMHUYECKHUE CBOMCTBA bu6mmoreka [IOK
BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [lonsitue 06 bubnuotexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIE U
bu6moreka [IOK
37 HEHACBIIIEHHBIE PaCTBOPBI. MaccoBas
https://m.edsoo.ru/ff0d5b40
JI0J1s1 BEILIECTBA B pacTBOPE
[TpakTruueckas padota Ne 5 o Teme
13 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [JOK
onpeaesEHHON MacCOBOM 10J1eH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KonTponsnas pabora No2 mo teme bubnuoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiiaccupuKanus, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomyueHne u XuMHUYECKUE CBOMCTBA
bu6mmoreka [JOK
41 KHCTIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KJIacCcU(UKALINA, bu6mmoreka [JOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITony4yeHue U XUMUYECKUE CBOMCTBA bubnuorexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
m Kucnortsr: cocras, knaccudukanms, bu6mmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne u XUMHYECKUE CBOMCTBA bubnuorexa [JOK
KUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaune): HOMEHKIIATypa,
(cp ) P bubmmoreka [{OK
46 CHOCOOBI OJYUEHHS, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTrueckas padota Ne 6. Pemenue
A7 AKCIEPUMEHTAIBHBIX 33714 10 TEME bubnuotexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBsi3b MEXKy KiaccaMHu bubnuoreka [IOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9as50
. bubnuoreka [IOK
49 O000111eH1E U CUCTEMATH3AUI3HAHUN 1
https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 no teme
" bubnuoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX
. https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[lepBbie MOMBITKU KIIACCHU(PUKAIIUU
bubmuoreka [JOK
51 XUMUYECKUX 3JIeMeHTOB. [loHsTHE 0
https://m.edsoo.ru/00ad9ffa
rpynnax cXOAHbIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u Ilepuoanueckas
bu6mmoreka [JOK
52 cucTeMa XMMU4ecKkux 3nemeHnToB /. U.
https://m.edsoo.ru/00adaS2c
MenneneeBa
53 [Tepuonsl, rpyniibsl, OATPYIIIBI bubnmoreka [JOK




https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [IOK

54
sanep. M3otonsl https://m.edsoo.ru/00ada342
CtpoeHnue 3JIeKTPOHHBIX 000JI0UeK
. bubnuorexa [JOK
55 aToOMOB 351eMeHTOB [lepuonnyeckoit
https://m.edsoo.ru/00adabbc
cucremsl JI. . MenpeneeBa
XapakTepucTUKa XUMHUUECKOTO DJIEMEHTA
. bubnuorexa [JOK
56 IO ero noJsioxkeHuto B [lepuonnyeckoit
https://m.edsoo.ru/00ada824
cucteme /1. . Menaeneera
3navenue [leproanueckoro 3akoHa s
57 pa3BuTHs Hayku U npaktuku. /. 1. bubnuoreka [JOK
MenneneeB — y4€HbIH, IEJAror U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
Pesepsuslil ypok. O000IIIEHNE U
P P N bu6moreka [IOK
58 CUCTEMaTH3aIus 3HAaHUH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas padoTa
Kontponbras padota Ned4 o teme
bu6mmoreka [JOK
59 «Ctpoenue aroma. XUMHYECKas CBA3bY /
. https://m.edsoo.ru/00adb486
Bcepoccuiickas mpoBepodHas paboTa
60 DJIEKTPOOTPUIIATETLHOCTHATOMOBXUMUYE bubnuoreka [JOK
CKHUXJJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6 K
61 HNonnasxuMuueckascBszb uommorexa T10
https://m.edsoo.ru/00adac34
bubmuoreka [JOK
62 KoBaneHTHasmoasipHasXuMHUYECKAsACBA3b
https://m.edsoo.ru/00adaab8
63 KoBaneHTHasHENMONApHAIXUMUYECKASICBS bubmuoreka [JOK
3b https://m.edsoo.ru/00adaab8
64 CTeneHbOKUCICHUS bubmuoreka [JOK




https://m.edsoo.ru/00adae28

65 OKucIuTeIbHO- ! bubmmoreka [{OK
BOCCTAaHOBUTEIBHBIEPEAKIIUN https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
1
66 OKHUCIUTEIN U BOCCTAHOBUTEIN hitps-//m.edsoo.r/00adb076
Pesepsusblii ypok. O000IIIEHNE 1
67 CI/ICTIe)MaTI/BZp s 3HaHI/H;1lI 10 TEME 1 bubnmorexa [TOK
I https://m.edsoo.ru/00ad9cb2
«Ctpoenne atoMa. XUMHYECKasICBSI3b)»
68 PesepBHblit ypok. O60011eHE U | bubnuorexa [JOK
cUCTEMAaTH3alUs 3HAHWUI https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

Ne KoanuecTBouacon
DJleKTpOoHHbIeU(pPOBbICOOPa3OBAT
n Temaypoka Bce | KonTpoubHbIe IIpakTuyeckue
eJibHbIepecypchl
/ ro padoThI paboThbI
n
[Tepuonnueckuii 3akoH. [leproanueckas
bubmmorexa [IOK
cucTeMa XUMUYECKUX 3neMeHToB /. U. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
" bubnuorexa [JOK
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MepUOIOB
Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bunel XuMH4yeCcKoi CBS3U U THUIIEI | bu6moreka [IOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
«IToBTOpEHUe U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiacca»
Knaccudukanys XuMU4eCcKuX peakiui 1mo | bubmuoreka [{OK
Pa3IMYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUUYECKON PEaAKIUU.
bubmuoreka [JOK
[ToHsiTHE O TOMOTE€HHBIX U T€TEPOTCHHBIX 1
https://m.edsoo.ru/00adbe9a
peakuusx
[TonaTHE O XUMHYECKOM PaBHOBECHH.
bu6mmoreka [JOK
@akTOpbl, BIUSAIOIINE HA CKOPOCTh 1
. https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKlUU U MOJIOKEHUE




XHUMHUYCCKOTO paBHOBCCHUS

9 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBICPEAKIINH bubamorexa [OK
peartt https://m.edsoo.ru/00adcade
10 Teopust 2NEKTPONUTHYECKON TUCCOLUALUH. bubnuorexa [JOK
CunbHbI€ U ci1a0ble AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
. bubnuorexa [JOK
11 HNoHHbIEypaBHEHUApEAKIU I
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI
. bubnuorexa [JOK
12 B CBETE IPEJCTABICHUN 00
. https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAITIT
XHWUMHUYECKUE CBOMCTBA COJIEN B CBETE
. . bubnuotexa [JOK
13 MIPEJICTaBICHUH 00 IEKTPOITUTUYECKOM
https://m.edsoo.ru/00add8b2
JTUCCOTTHAITIN
. bu6mmoreka [IOK
14 [TonsiTue o ruaponn3ecosieit
https://m.edsoo.ru/00add9d4
. bubnuoreka [JOK

15 O0001IeHrEe U cUCcTeEMaTU3 a3 HAHNI nommorexa I

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

16 [Ipaktuueckas padota Ne 1. «Pemenue bubnuoreka [JOK
JKCIIEPUMEHTAIIBHBIX 33124 https://m.edsoo.ru/00addbfa
KontponbHas padota Ne2 mo teme

bu6mmoreka [JOK
17 «DNEKTPOJIUTUYECKAS TUCCOLIUALIUSL.
https://m.edsoo.ru/00addecO
XUMHUYECKHUEPEAKIIUU B PACTBOPAX»

13 OO1as XxapakTepUCTUKa raJIoreHOB. bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA HA MMPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoisHas KUCIIOTA,

P P N bubmuoreka [JOK
19 XUMUYECKHE CBOMCTBA, MOIYUYEHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 IIpaktuyeckas padora Ne 2 o Teme bubnuoreka [IOK




«IlomydeHune COITHOM KUCIOTHI, U3YYEHHE €€

https://m.edsoo.ru/00ade348

CBOMCTB»
Brruucnenus mo ypaBHEHUSAM XUMHUUYECKHUX
. bubnuorexa [JOK
21 peakuuii, eciii OIMH U3 PEareHTOB JaH B
https://m.edsoo.ru/00ade488
M30BITKE
2 OO0mmas xapakTepucTuka MeMeHToB VIA- bubnuorexa [JOK
TPYIIIIBL https://m.edsoo.ru/00ade64a
AIOTpOTIHBIE MOU(UKAITUU CEPBHI.
P L N P . bubmmoreka [JOK
23 Haxoxnenue cepbl U €€ coeTuHEHMI B
. https://m.edsoo.ru/00ade64a
pupoJie. XMMUYECKUECBONCTBACEPHI
4 CepoBonopo, cTpoeHue, (pu3ndeckue u bubnuorexa [JOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
)5 Oxcunpl cepbl. CepHast KUCIIOTa, GU3HIECKUE bubnuotexa [JOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XHWMHUYECKUE PEAKIUH, JIEKAIE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCcO0a MoTydYeHus: CepHON
bu6moreka [IOK
26 KHUCIIOTBHI.
. https://m.edsoo.ru/00adec8a
XHUMHUYECKOE3arpsI3HEHNEOKPYKAOLIEHCPE b
COEIMHEHUSIMUCEPBI
7 Brruncnenne MmaccoBoii 011 BBIXO/1a bubnuoreka [JOK
MPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO0111ast XapaKTepUCTHKA DJIEMEHTOB V A-
28 TPYIIIBI Ap30T pacn OCTPAHEHHUE B IPUPOJIEC Bubmmorexa LIOK
PYHIIBL. » pactipoctp . PHpOJIE, https://m.edsoo.ru/00adeea6
¢buznueckue U XuMUYeCKHe CBOKWCTBA
29 AmMHaK, ero GuU3NYecKue U XMMUYECKHe bubnuorexa [IOK
CBOMCTBA, [TOJIyYEHHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 ITpaktnyeckas padora Ne 3 o teme bubnuorexa [IOK

((HOJIy‘{eHI/IC aMMHaKa, U3y4CHHC €ro

https://m.edsoo.ru/00adf180




CBOWCTBY

A30THas KHCIOTa, e€ PU3nUecKue u

bubmuoreka [IOK

31
XUMHUUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanne HUTPATOB U COJIEH aMMOHUS
0 B KQU€CTBE MUHEPAIBHBIX YI0OpEHUHN. bubnuotexa [JOK
XHAMHMYECKOE3arpsI3HEHNEOKPYKAOIIEHCPE bl https://m.edsoo.ru/00adf518
COCIMHCHUSIMUA30Ta
®docdop. Oxcua pocdopa (V) u pochopHas
bubmmoreka [JOK
33 KHCIJIOTa, GU3HUYECKUE U XUMUUECKHE
. https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJTYICHHE
Ucnonb3oBanue pocdaTtoB B KauecTBe
N bubnuotexa [JOK
34 MUHEPaAJIbHBIX YIOOPEHUIA.
. https://m.edsoo.ru/00adfc20
3arps3HeHuenpupoaHoiicpeasihocharamu
35 Yraepoa, pacipocTpaHeHHE B IPUPOJE, bubnuoreka [IOK
(r3UYeCKre U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusndeckue u
36 XUMHUYECKHE CBOMCTBA. DKOJIOTHICCKHUE bubnuorexa [JOK
poOJIeMBI, CBSI3aHHBIC C OKCHJIOM YyIIepoja https://m.edsoo.ru/00adfebe
Iv)
" bubnuoreka [JOK
37 VYroJibHAs KUCOTA U €€ CONn 1
https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o Teme
" bubnuoreka [JOK
38 [Tonyuyenue yriaekucnoro rasa.
" https://m.edsoo.ru/00ae027¢e
KauecTBeHHas peakius Ha KapOOHAT-HOH
39 IlepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX bubnuorexa [IOK
BEIIECTBAX KaK O COCANHEHUAX YIIIEpoaa https://m.edsoo.ru/00ae054¢e
. bubnmoreka [JOK
40 Kpemuuii u erocoenuHenus 1

https://m.edsoo.ru/00ae080a




[Tpaktuyeckas padora Ne 5. Pemenue

bubmuoreka [IOK
41 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME
. https://m.edsoo.ru/00ae0bf2
«BakHele HeMeTauIbl M UX COCTUHCHUS

4 KonTtponeHast padota Ne3 mo teme bubmmoreka LIOK
«BaxaeHmne HeMeTaIbl U UX COCTMHCHUS https://m.edsoo.ru/00ae0el8
OO0mas XxapakTepUCTUKA XUMUIECCKHIX

43 3JIEMEHTOB — METaJIOB. MeTajuinueckas bubnuorexa [JOK
CBA3b U METAJUINYECKAs KPUCTAININYECKAS https://m.edsoo.ru/00ae103e
pemérka. OU3NUEeCKMECBONCTBAMETAIIIIOB
XUMHUYeCcKHe CBOMCTBA METAJIJIOB.

. . bubnuorexa [JOK
44 DIEeKTPOXUMHUYECKUH PsiJl HAPSDKEHUN
https://m.edsoo.ru/00ael 156
METaJJIOB
OO6mmme cnocoObI MOTYYSHHUS METAJLIOB.

45 CmutaBel. BeruncieHnus o ypaBHEHUAM bubnuoreka [JOK
XUMHUUYECKUX PEAKINH, €CIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COACPKUT MPUMECH

bu6moreka [IOK

46 [TonsiTue 0 KOPPO3UKMMETAIIIOB
https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK

47 IllenoynbIeMeTaIIbI 1

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

48 OKcuabl ¥ TUAPOKCHUIBI HATPUS U KAJIUS

https://m.edsoo.ru/00ael14b2
49 Illenoyno3eMeNnbHBIC METAIIIbI — KAIbIHI 1 bu6mmoreka [JOK
MarHuu https://m.edsoo.ru/00ael5e8
N bubmuoreka [JOK
50 Baxxnelnmecoe TMHEHUIKAIBIIUS
https://m.edsoo.ru/00ael5e8
51 O0o001IeHNEe B CHCTEMAaTH3alUsI3HAaHU T
52 XKécTroCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS bubnmoreka [JOK




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

53 [Ipaktuyeckas padora Ne 6 o Teme bubnuorexa [IOK
"YKécTkoCTb BOJIBI U METOIbI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
. bubmuoreka IHOK
54 AnroMuHAI I
https://m.edsoo.ru/00aelc64
. bubnuotexa [JOK
55 AMdoTepHbIe CBOMCTBA OKCHA U THIPOKCHUIA
https://m.edsoo.ru/00aelc64
bubnunoreka IHOK
56 Keneso 1
https://m.edsoo.ru/00ael1d86
57 Oxcunpl, THAPOKCUIBI 1 cosn xkene3a (1) u bubnuotexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O000111eH1E U CUCTEMATH3ALUI3HAHU I
[IpakTueckas pabora Ne 7. Pemenue
bu6mmoreka [IOK
59 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME
. https://m.edsoo.ru/00ae3de8
«Bakaennne MeTalIbl M UX COCTUHCHHS
Brrunciienus no ypaBHEHHSIM XUMHYECKUX
€aKI1H, eCJIM OJUH 13 PEarcHTOB JTaH B
P P bu6mmoreka [JOK
60 M30BITKE WIIA COJICPKUT TIPUMECH.
. https://m.edsoo.ru/00ael750
BrrunciieHussMaccoBON 10 IMBBIX0AAMPOTYKTA
peakuuu
61 O000111eHNE U CUCTEMATH3AUI3HAHU I
62 KonTponsnas pabora Ne4 mo teme
«Baknennne MeTalJIbl M UX COCTUHCHUY
63 BemiecTBa 1 maTepualnbl B TOBCEAHEBHOM bu6mmoreka [JOK
JKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMH4ecKoe3arpsa3HeHUEOK aroliercpe bl bubmorexa [IOK
p Py p https://m.edsoo.ru/00ae4270
65 Posnb XuMuUM B PELLIEHUH YKOJIOTUYECKUX bubnuorexa [IOK




npooieM https://m.edsoo.ru/00ae4270
66 PezepBublit ypok. O000ICHNE U 1 bubnuorexa [JOK

CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O60011EHE U 1 bubnuorexa [IOK

CHCTeMaTH3alus 3HaHuI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IEHNE U | bubnuoreka [JOK

cHCTEMaTH3alls 3HAHUI https://m.edsoo.ru/00ad9cb2
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBbBI

8 KUIIACC

KogmpoBepﬂeMorope3y.m>TaTa

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI
OCBOEHHSI OCHOBHOI 00pa30BaTe/ibHON MPOrpaMMbl
OCHOBHOT'0 00111€er0 00pa3oBaHus

IIo Teme: «HepBOHaLIaJ'IBHI)IC XUMHNUYCCKHUE ITOHATUS)

1.1

PACKpBIBATH CMBICI OCHOBHBIX XUMHWYCCKHUX HOHATHIH:
aTOM, MOJICKyJa, XHUMHYECKUU D3JIEMEHT, TPOCTOe
BEIIECTBO, CII0)KHOE BEUIECTBO, CMECh (OHOPOTHAS H
HEOJIHOPOJIHAS),  BAJIEHTHOCTh,  OTHOCHTEIIbHAS
aTOMHasi H MOJICKYJIsIpHas Macca, KOJHWYECTBO
BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas IOJI
XUMHUYECKOI'O JJIEMEHTA B COCIWMHCHUHU, MOJ'IS[pHI:IfI
00bEM, XUMHYECKas peakmus, KiacCuUuKamms
PEaKIHii: peaknuu COCIMHEHMS, peakuuu
pa3I0KEHUs, PEaKIMU 3aMEICHHs, pEeaKIii 0OMeHa,
9K30- W DOHAOTEPMHYECKHE PEAKIMH, TEIJIOBOM
s dexT peakiuu, pacTBOp, MaccoBas JI0JIsl BEIIECTBa

(mpolleHTHAs KOHIEHTPAllKs) B pacTBOpPE

1.2

HIUIFOCTPpUPOBATDH B3aUMOCBA3b OCHOBHBIX
XHUMHUYECKUX IOHSITHI 1 IIPUMCHATE 3TU IOHATHA ITPU

OIIMCaHHH BC€HICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIB30BAaThb XUMHUYICCKYIO CHUMBOJIUKY JIIA
COCTaBJICHUA (I)OpMy.]'I BCIICCTB H ypaBHCHI/Iﬁ

XUMHNYCCKHNX peaKHI/Iﬁ

1.4

pacCKpbIBaTb CMBICII 3dKOHOB COXpPAaHCHHUS MacCChl
BCIICCTB, IIOCTOAHCTBA COoCTaBa, aTOMHO-

MOJICKYJIIPHOTO YYCHUSA, 3aKOHA ABOF&I{pO

1.5

OonpeAciiiTb BaJICHTHOCTL ATOMOB J3JICMCHTOB B

6I/IHapHBIX COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/II_II/IpOBaTL XUMHUYCCKHUEC PCAKIIUU (HO qUCIy

U COCTaBy YYAaCTBYIOIIUX B PCAKIMU BCHICCTB, IIO




TETIOBOMY 3P PEKTY)

1.7

BBIUNCIIATD  OTHOCHUTEJIBHYK)  MOJIEKYJISIDHYIO U

MOJISIPHYIO MacChl BEILIECTB

1.8

BBIYUCIIATHE MACCOBYIO JOJIIO XUMHUUYCCKOTO 3JICMCHTA

1o GopmyIie CoeTMHEHUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE

1.10

MPUMEHATh €CTECTBEHHOHAYYHBIE METOJIbl MTO3HAHUS
—  HaOmrofieHWEe, UW3MEpPEeHHe, MOJCIUPOBAHUE,

SKCIEPUMEHT (peabHbIM U MBICICHHBIN)

ITo TEeMe: «Baxnenmmue MIPEICTaBUTEINN

HEOPraHN4YCCKUX BCIICCTB»

2.1

PACKpPBIBATH CMBICI OCHOBHBIX XUMHWYCCKHUX MMOHSITHH:

OKCH/JI, KHCIIOTa, OCHOBaHHE, COJIb

2.2

OIIPCACIIATD MPHUHAJIICKHOCTD BCIIICCTB K

onpenenéHHOMY Kiaccy coelMHeHuI o popMynam

2.3

KJIaCCU(PUIIMPOBATHHEOPraHMYECKHUEBELIECTBA

24

XapaKTepU30BaTh (OMHUCHIBATh) OOIIHME XWMHYECKHE
CBO¥CTBa BEIIIECTB Pa3IMYHBIX KJIaCCOB,
MOJITBEPK/Iasi ONMMCAHUE MPUMEPAMU MOJICKYJISPHBIX

YpaBHEHUH COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHI

2.5

IMPOIrHO3UPOBATH CBOMCTBA BEIISCTB B 3aBHCHMOCTH
OT HUX Ka4e€CTBCHHOI'O COCTaBa, BO3MO>XHOCTHU
IIPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B

Pa3JINIHBIX YCIIOBUAX

2.6

cleoBaTh IMpaBWaM IOJb30BAHUS XHMHYECKOU
MOCY/I0OH U abopaTOopHBIM 000pPYIOBAaHUEM, & TAKKE
npaBujIaM oOpaIeHus C BEIIECTBAMHA B COOTBETCTBUH
C UHCTPYKIUSMHU IO BBINOJHEHHIO JabOpaTOPHBIX
XUMHYECKUX OMBITOB MO TOIYYEHHIO U COOMPAHUIO
ra3o00pa3HbIX BeUIECTB (BOJOpPOAAa M KHUCIOPOJA),
IPUTOTOBJICHUIO  PAaCTBOPOB  C  OINPEACIEHHOU
MacCoBOH JIOJIEH  pacTBOPEHHOTO BEIIIECTBA,
MJIaHUPOBATH i MPOBOJIUTH XUMHUYECKHUE

OKCIICPUMCHTBI 110 pacrno3HaBaHUIO pacTBOpPOB




IIEeI0Ye M KHCIOT C HOMOIIBIO HHIUKATOPOB

(makmyc, GeHondTanenH, METUIIOPAHK U APYTHUE)

2.7

MPOBOJAUTH PACYETHl [0 YPABHEHUIO XUMHYECKOU

peakuuu

ITo Teme: «Ilepuoguueckuit 3akoH u Ilepuoanyeckas
cucteMa xumuueckux aneMeHToB J[. . Menpeneena.
CtpoeHneaTtomoB. XUMHUUYECKASICBA3D.

OKI/ICJ'II/ITGJ'II)HO-BOCCTaHOBI/ITGJ'II)HI)IepeaKHI/II/I»

3.1

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX TTOHSATHH:
AIp0O aTroMma, JJIEKTPOHHBIM CJOH aroma, aTOMHas
opOuTanp, paauyc aToma, XHMHUYECKas CBs3b,
HoJiApHasT M HEMOJIApHas KOBAJIEHTHas  CBs3b,
3JEKTPOOTPUIIATENILHOCTh, HMOHHAs  CBf3b, HOH,

KaTuOH, aHHUOH, CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(bHHI/IpOBaTBXI/IMI/I'-IeCKI/IeC)J'IeMeHTBI

3.3

OTHMCHIBATh U XapaKTepHu30BaTh TaOIMUHYIO (GopMy
[lepnoanueckoil CUCTEMBI XMMHYECKUX SJIEMEHTOB:
pasnuyath MOHSTHUS «TJ1aBHAast noArpymmna
(Arpynma)» u «mobounas moarpymnma (brpymma)y,

«MaJIple» U «OOJIBIINE) JI(S10)5 (0PI 1331

34

packpbiBaTh cwmbici [lepuoanueckoro 3akona [.U.
Menneneesa: JEMOHCTPUPOBATH MMOHUMaHUE
NEPUOTNYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX
JJIEMEHTOB OT uX mosioxkeHus B Ilepuommueckoit

CHUCTCMC

3.5

COOTHOCHUTh 0003HA4YCHHUsS, KOTOPHIE HMECIOTCS B
tabmune «llepronuueckas cucreMa XHUMHYECKUX
snemenToB .M. MeHaeneeBay» ¢  YHCIOBBIMH
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XHMHYECKHUX
9JIEeMEHTOB (COCTaB W 3apsja sapa, oOllee Yucio
JJIEKTPOHOB U PACHpPENCIICHUE UX IO JJIEKTPOHHBIM

CJI0SIM)

3.6

OonpeAciisiTb  CTCIICHb  OKUCJICHUA  3JIEMCHTOB B

6I/IHapHBIX COCAUMHECHUAX

3.7

ONpCACIIATL BU XHUMHUYECKOM CBS3U (I(OBaJ'ICHTHa}I )51




HOHHaH) B HCOPraHM4CCKUX COCAMHCHUAX

9 KUIIACC

KogmpoBepﬂeMorope3y.m>TaTa

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI
OCBOEHHSI OCHOBHOI 00pa30BaTe/ibHON MPOrpaMMbl
OCHOBHOT'0 00111€er0 00pa3oBaHus

ITo Teme: «BeliecTBO U XUMUYECKasT PEAKIIUS»

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSITUMN:
pacTBop, JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS TUCCOLIMALINS, PEAKIIMU HOHHOTO
oOMeHa, KaTaJlu3aTop, XHMHUYECKOE paBHOBECHE,
obpaTtumble u HeoOpaTuMble peakuuu,
OKHCJIMUTEITbHOBOCCTAHOBUTEIbHbBIE peaxuuu,
OKUCJIMTENIb,  BOCCTAHOBHUTEIb,  OKHUCIEHHE U
BOCCTAHOBJICHME,  aUIOTPONUs,  aM(OTEpHOCTH,
XUMHYecKas  CBA3b  (KOBaJEHTHAasi,  HOHHaf,
MeTajuIn4ecKas), KpHUCTaJlIn4yecKas peméTka,

CIUIaBbl, CKOPOCTh XUMUYECKOU PEaKINH

1.2

HUIITIOCTPHUPOBATH B3aMMOCBS3b OCHOBHBIX
XHUMHUYECKHUX IOHSITHI 1 IIPUMCHATD OTU IIOHATHSA IIPHU

OIIMCaHHH BC€IICCTB U UX HpCBpaHlCHHI;'I

1.3

COCTaBIISATh YpaBHEHUS ANEKTPOJIUTUUECKON
JUACCOLMAIIMM KHCJIOT, IeJ0Yel U COJIeH, MOJHbBIE U

COKpaH_IéHHBIe YPpaBHCHUA peaKI_II/Iﬁ HOHHOTO 0OMeHa

1.4

PaCKpbIBATb CYIIHOCTDb OKHUCJINTCIIBHO-
BOCCTAHOBHUTCIIbHBIX peaKuHﬁ moCpcaACTBOM

COCTABJICHHA 2JICKTPOHHOT'O OanaHca 3TUX pCaKI_II/Iﬁ

1.5

MMPOBOIUTH paC‘IéTLI 0 YpaBHCHHIO XHMHUYECKOM

peaxiuu

IIo Temam: «Hemeramnbl W HMX COCOUHEHHUS» U

«MeTallibl ¥ UX COSTMHEHU

2.1

XapaKTepU30BaTh (omuCHIBaTH) oOmue "
cneurduyeckue XUMUYECKHE CBOMCTBA MPOCTBHIX U

CJIOKHBIX BCIICCTB, MOATBCPIKAAA OITMCAaHHC




IIpUMEpaMU MOJICKYJISIPHBIX M HWOHHBIX YPaBHEHHUU

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKum”I

2.2

COCTABJIATh YpaBHCHUA peaKum”I, MOATBCPKAAOIIUX
CyIICCTBOBAaHHUC TCHETHYCCKOM CBA3U MCKIY

BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOrHO3UPOBATH CBOMCTBa B€IICCTB B 3aBHMCHMOCTH
oT ux CTPOCHHA, BO3MO>XHOCTHU MMPOTCKAHW A

XUMHUYECKUX IPEBPALLECHUN B Pa3JINYHBIX YCIOBHSX
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CIeIOBaTh TPaBWJIAM TIOJb30BAHUS XHUMHYECKOU
MOCYJI0M M J1abOpaTOPHBIM O0OPYIOBAHHEM, & TAKKE
MpaBWJIaM OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUU
C HUHCTPYKIUAMH 110 BBIIIOJIHCHHIO na60paT0pHI)1x
XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa H YTJIIEKHCIOTO

rasa)

2.5

MPOBOJAUTH peakuuu, MOATBEPKAAIOLINE
Ka4eCTBEHHBIH  COCTaB  pPa3lIMYHBIX  BEIIECTB:
pacro3HaBaTh ONBITHBIM TIYTEM XJIOpUA-, OPOMUI,
noaua, kapOonar, docdar, cuaukar, cyabdar,
THIPOKCUIMOHBI,  KaTHOHBl ~ aMMOHHS,  HOHBI
U3YyYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIINE B BOJHBIX

pacTBOpaxX HCOPraHM4ECCKNX BCUICCTB

[To Teme: «XuMHSI U OKPYKAIOILIAsl CPeIar

3.1

PacKpbeIBaTh CMBIC]I OCHOBHBIX XUMHUYCCKUX MMOHSATHH:

ITJIK BemiecTBa; KOppO3us METAIIIOB

3.2

INPUMCHATb OCHOBHBIC OIICpalllU MBICITUTEIBHON
ACATCIIbHOCTH — AaHaJIu3 W CHUHTC3, CpPABHCHUC,
O606H.[€HI/IC, CUCTCMAaTHU3alHIo, BBISIBJICHHUC
IMPUYIUHHO-CIICACTBCHHBIX CBsA3EH — AJIL U3YyUCHUA
CBOMCTB BCIICCTB n XUMHWYCCKHUX peaKL{HfI;
C€CTCCTBCHHOHAYYHBIC MCTO/bI IIO3HAaHUA —
Ha6J'IIO,I[eHI/IC, HU3MEPCHUE, MOJCIINPOBAHUC,

9KCIIEPUMEHT (peaNbHbIi U MBICTICHHBIN)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

Hp0BepﬂeMblﬁaﬂeMeHTconepmaHnﬂ

1

HepBOHa‘-IaJII)HI)IGXI/IMI/I‘-IGCKI/ICHOHﬂTI/ISI

1.1

[Ipenmer xumun. Ponp XMMUK B JKM3HHM YEJIOBEKAa. XHUMHUS B CHCTEME Hayk.
Tena u BEIIECTBA. Ddu3nyeckuecBOUCTBAaBEIIECTB.

Ar PEraTHOCCOCTOSTHUCBCILICCTB

1.2

Ilonsatue o METOJaX IMO3HaHHUA B XUMHHU. Ywucteie BCIICCTBA U CMCCH. CriocoOrbl

pa3aeieHus: cMecen

1.3

ATOMBI U MOJICKYIJIBI. Xumuyeckrue daeMeHThl. CHMBOJBI  XHMHUYECKHX

a51eMeHTOB. [IpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOEYUEHHE

1.4

Xumunyeckass Gopmysna. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocraBa  BemecTB.  OTHOcHTenbHAass  aroMHas  Macca.
OTtHOocHTenbHAsIMONEKYIIPHAAIMAacca. MaccoBasgOIAXUMHIECKOTOMIEMEHTA B

COEIUHEHUN

1.5

KonnuectBo BemectBa. Mosb. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl u qucna CTPYKTYPHBIX €IMHHIL BEIIECTBA.

PacuéreimodopMynaMXuMHIeCKIXCOSTUHEHU

1.6

OuznyecKkue U XUMHUYECKUE SBJICHUSA. XUMUYECKas peakluus U e€ MPU3HAKH.
3aK0H COXpaHEHHS MacChl BEUIECTB. XUMUYECKUEe ypaBHeHH. Kimaccudukamms

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

1.7

XUMUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XUMUYECKOH TOCYJ0H, C TIPaBUIaAMHU
paboTel B sabopatopuu © npuéMaMu OOpamieHus ¢ J1abopaTOPHBIM
00OpyJIOBaHMEM, HW3yYeHHE M ONHCaHWue (U3NYECKUX CBOWCTB OOpa3loB
HEOPraHMYECKUX BEUIECTB, HAOIOJeHUE (U3NYeCKUX (IJIaBJICHUE BOCKA,
TasHUE JIbJIa, PACTHUPAHKUE caxapa B CTYIKE, KUIICHUE W KOHICHCAIIMs BOJbI) U
XUMUYECKUX  (TOpEHWE  CBEYW, MPOKAJTMBAHHE MEIHON  IPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCIOTOH) sIBIEHHWH, HaOMIOeHHe W OMHUCaHHe
NPU3HAKOB TMPOTEKAHHUS XUMHUUYECKUX peakimuil (pa3iokeHue caxapa,
B3aMMO/ICHCTBUE CEPHON KUCIIOTHI C XJIOPUJIOM Oapus, pa3iokKeHHe THAPOKCHIA
veau(Il) mpu HarpeBaHWH, B3aMMOJCICTBHE Kele3a C PACTBOPOM COJIH
menu(Il), m3ydenwe cmocoOoB pazaeneHusi cMecedl (C TMOMOIIBIO MAarHuTa,

¢uIbTpOBaHUE, BBIMAPUBAHUE, JUCTWIUIALMSA, XpoMartorpadus), IpoBeAEHUE




OYUCTKH HOBapeHHOﬁ COJINn, Ha6JIIOIIeHI/I€ " OIMUCAHUC PC3YJIbTATOB IIPOBCACHUS
OIIbITAa, HWJIIOCTPHUPYIOLICTO 3aKOH COXpPAaHCHUSA MACChbl, CO3JaHUC MOJeIeH

MOJIEKYJ (IIapOCTEPKHEBBIX)

BaxuelmmenpeacTaBUTEIIMHEOPraHUYECKUXBEILIECTB

2.1

Bo3nyx — cmech rasos. CoctaB Bo3myxa. Kuciopox — amemeHT m mpocrtoe
BemecTBO. HaxoxaeHue Kuciopoaa B MpUpoZe, (U3UUECKUE W XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunpl. Ilpumenenue kucnopona. CriocoObl
MONyd4eHWs  Kuciopoga B JyabopaTopul ¥ IPOMBIIUIEHHOCTH.
KpyrosopoTkucioposa B HpUPO/IE. O30H -

AIJIOTPOTHASIMO AU (PUKALUSKUCIIOPO1a

2.2

TemnoBoil A3ppeKT XUMUUECKONH peaKkIMi, TEPMOXUMUYECKHE YPAaBHEHUS, IK30-
U SHJO0TEPMHUYECKHE peakluu. TomamBo: yrojib U MeTaH. 3arpsi3HEHHE BO3AyXa,

yCcUJIEHUE MTApHUKOBOTO YPdeKTa, pa3pylIeHHEe 030HOBOTO CIIOS

2.3

Bonopon — anemeHT u mpocroe BemectBo. HaxokneHne Bogopoaa B HPUPOJE,
¢u3nueckre W XUMHUYECKHE CBOICTBA, INPHUMEHEHHE, CHOCOOBI IOJTy4EHHUS.

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

2.5

duznyeckue cBoiicTBa Boabl. Boma kak  pactBopuTenb.  PacTBOpBI.
Haceimmennpie 1 HEHACHIIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasg 10y BemiecTBa B pacTBOpE. XHUMHUUYECKHME CBOWCTBA BOJbI.
OcHoBanusi. Ponbs pacTBOpoB B IpHpoje W B KM3HU 4eloBeka. Kpyrosopor
BO/JIBI B MIPUPOJIE. 3arps3HEHUETTPUPOTHBIXBOI. OxpaHa u

OYUCTKAIIPUPOAHBIXBOJ

2.6

Knaccudukanus nHeopranmyeckux coeauHeHuit. Oxcunbl. Knaccudukarus
OKCHJOB: colieoOpasywome (OCHOBHBIC, KHUCIOTHbIE, amQOTepHbIE) U
HecoJieo0pa3yrolue. Howmenxkmnarypa OKCHIOB. dusnueckue 51

XHUMHYECKHECBONCTBAOKCHU/IOB. HOJ'Iy‘IeHI/ICOKCI/I,I[OB

2.7

OcHoBanus. Knaccudukamuss OCHOBaHMIA: IIETOYM U HEPACTBOPUMBIE
OCHOBaHMUSI. HomMmeHnknatypaocHOBaHHUI. duznueckue u

XUMHUUYECKUECBONCTBAOCHOBAaHMM. [losryueHneocHoBaHMM

2.8

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. dusnueckue u
XUMHYECKHE cBoMcTBa KHCIOT. PsamaktmBHoctuMeTauioB H.H. bekxetosa.

HOHy‘ICHI/IeKI/ICHOT

2.9

Comu. Homenknatypa coneil. dusnueckue M XMMUYECKHE CBOMCTBAa COJEH.

ITony4yenuecoien




2.10

I'enernueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COCIII/IHGHI/If/'I

2.11

XUMUYECKUN  AKCHEPUMEHT: KAueCTBEHHOE  OIPEICIIEHUE  COJEPIKAHUS
KHUCJIOpOAa B BO3/yXe, MOJydeHHe, coOOMpaHue, paclo3HaBaHHE M HM3yueHUE
CBOMCTB KHCJIOpOJia, HAaOJIIOJIEHUE B3aUMOJICHCTBUS BELIECTB C KUCIOPOJOM U
yCIIOBUSI BOBHUKHOBEHUS U MPEKpalIeHUs] TOpeHus (Ioxkapa), 03HaKOMJIEHUE C
oOpa3laMu OKCHIOB M OIMCAHUE HUX CBOMCTB, IOJIyd€HUE, coOUpaHHe,
pacrno3HaBaHUEe M HM3y4EHHE CBOICTB BOJIOpOAa (FOpEHHE), B3aMMOJEHCTBHE
BoJiopoaa ¢ okcuaoM Meau(Il) (Bo3MOKHO HCIIOIB30BAHUE BHAEOMATEPUATIOB),
HaOmoJeHne 00pa3lloB BEIIECTB KOJWYECTBOM | MOJb, HCCIIEIOBaHUE
OCOOEHHOCTEHl  PAacTBOpPEHMsI BEIIECTB C Pa3IU4YHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOW MACCOBOW JOJIEH PACTBOPEHHOTO
BEIIECTBA, B3aUMOJCICTBHE BOAbBI C MeTalJIaMH (HaTpueM M KaJbIUEM)
(BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEPUANIOB), OIPEIEICHUE PaCTBOPOB
KHCIIOT M IIeJoYed ¢ TOMOIIbI0 HHAWKATOPOB, HCCIEN0oBaHHE OOpa3loB
HEOPraHMYECKUX BEUIECTB pAa3IMYHBIX KJIACCOB, HAONIOJIEHWE W3MEHEHHS
OKpackd MHJIMKAaTOpPOB B pAacTBOpax KUCJIOT U IIejoyel, Hu3ydyeHue
B3aumoneiictBust okcuna memu(Il) ¢ pacTBOpomM CEepHOM KHCIOTBI, KHCIOT C
METaJlIaMH, PEaKIUid HEUTpaIu3aluu, NoJy4eHue HEPACTBOPUMBIX OCHOBaHUM,
BBITECHEHHE OJIHOTO MeTajyla JpyruM U3 pacTBopa COJIM, PpELIECHHE
9KCIIEPUMEHTAJIbHBIX 33/a4 Mo Teme «BaxHeiilmme kiacchl HEOPraHUYECKUX

COECIUHEHUI

[Tepuonuueckuii 3axkon u [leproauueckas cucteMa XMUMHUYECKUX 3JIEMEHTOB
.. MenaeneeBa. CTpoeHnEaToOMOB. XUMUYECKasACBA3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBICPCAKIINH

3.1

HepBHe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_[I/II/I XAMHYECKUX »3JeMeHTOB. IloHsATHE O
rpynmnax CXOAHBIX 3JIEMCHTOB (H_IGJ'IOIIHBIG H IICIOYHO3CMCIBHBIC MCTAJJIbI,
T'aJIOI'CHBI, HHCPTHBIC raSLI). BHCMCHTH,

KOTOpLIeO6p213y}0TaM(1)OTeprIeOKCI/II[bI N TUAPOKCUBI

3.2

Ilepuonnueckuit 3akoH. [lepuoauueckas cuctemMa XUuMUYECKUX 311eMeHToB JI. M.
Menaeneena. KopoTkonepuonas u JUIMHHOIIEpUOIHAs (hopMbI
[lepuonnueckont cucremel xumuueckux anemeHtoB J[.M. Menneneesa.
[lepuonsl u rpynmel. PU3HMYECKUN CMBICT MOPSAKOBOIO HOMEpA, HOMEPOB

INepruoaa U IrpyIiibl 3JICMCHTA
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CTpOGHI/Ie atroMoB. CoCcTaB aTOMHEIX AACP. H3oTomnsl. BHCKTpOHH. CTpOCHI/IC

OJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XMMHYECKHMX DIICMCHTOB




[Iepnognueckoit cucremsl [I.JM1. MenneneeBa. XapakTepuCTUKa XMUMHUYECKOTO

3JIEMEHTA 10 €ro NnojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa
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3aKOHOMEPHOCTH HW3MEHEHHs pajuyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAJUIMYECKMX M HEMETAUIMYECKUX CBOWCTB IO TIpylmaM M IEPHOJaM.
3nauenue Ilepuoanueckoro 3akoHa u [leprnoauueckoil CUCTEMbl XUMUYECKUX
BJIEMEHTOB IJis pa3BUTHs Hayku WU npaktuku. .M. MenpaeneeB — y4€Hbld U

IpakIaHUH

3.5

Xumuueckasi cBsi3b. KoBaneHTHast (ToJisipHas W HEMOJSIpHAsi)  CBS3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenb okuciieHus. OKUCIUTEILHOBOCCTAHOBHUTEILHEIE pCaKkuu. HpOIICCCBI

OKHCJICHHS B BOCCTaHOBJICHUs. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN OKCHEPUMEHT: H3ydeHHe oOpa3loB BEUIECTB METAIJIOB H
HEMETAJUIOB, B3aMMOJCICTBHE THJAPOKCHIA LMHKA C pacTBOpaMU KHCIOT H
[IEJ0YEe, MPOBEACHNUE OMNBITOB, WUIFOCTPUPYIOUIUX MPHUMEPHI OKUCIUTEIBHO-

BOCCTaHOBUTEJbHBIX peakiuil (ropeHue, peakluy pa3ioKeHHsl, COeTUHEHMU )

9 KUIIACC

Kon

IIpoBepsieMbIiidJIEeMEHTCOEPKAHMS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucreMa XuMU4YeCKuX 3aeMeHToB [I.1.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX IMEPUOJOB, Kallds, KaJIbIHMSI M WX
COCIMHCHUN B COOTBETCTBHHU C TMOJIOKCHHEM 3JeMeHTOB B [lepnoamdeckoii

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHABI XUMHWYECKOH CBSI3H. THIBI KpUCTAJUIMYCCKUX
peH_IéTOK, 3aBHUCHUMOCTh CBOMCTB BEIIeCTBA OT THUIIA KpHCT&J’IJ’IH‘lCCKOﬁ peH_IéTKI/I
U BUJA XMMHUYECKOHN CBS3U. KJ'IaCCI/Iq)I/IKaI_II/IH U HOMCHKJIATYpa HCOPTaHUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XYUMHYECKHE CBOMCTBA BCIIICCTB,
OTHOCAIIHNXCA K Ppa3JINYHbIM Kil1acCaM HCOPraHn4eCKux COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMHUUECKUX peakUuid MO pa3MYHbIM MpU3HAKaM (110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PpEAKIUH BEIIECTB, MO TemIoBoMy 3¢¢eKTy, Mo

W3MEHEHHUIO CTENEHEH OKMCICHUS XUMHYSCKUX QJICMCHTOB, II0 O6paTI/IMOCTI/I, 1o




y4acTUIO KaraauzaTopa). OK30- u SHAOTEPMUUYECKUE peakuuu,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCCKOM pCaKkuuun

1.4

[Monsitue 06 OOpaTUMBIX W HEOOPATHUMBIX XMMHUYECKUX peakiusax. [lonsrue o
TOMOTEHHBIX M I'€TePOTreHHBIX peakuusax. IIoHsaTne 0 XMMHUYECKOM PaBHOBECHUMU.
@akTOophl, BIMAKOIIME HA CKOPOCTh XUMHUYECKOM PEAaKIUU M IIOJIO)KCHHUE

XHUMHNYCCKOT'O PaBHOBCCHUS

1.5

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, IEKTPOHHBIN OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON  peakuuu.  CocraBieHue  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUMH C HCIOJB30BAHUEM METOJAA

9JIEKTPOHHOTO OajaHca

1.6

Teopust AMEKTPOIUTUUECKON TUCCOLMALUU. DJIEKTPOJUTHI U HEDIIEKTPOIUTHI.
Karnonsl, annonsl. MexaHn3M AMcCONMAIMU BEIIECTB C Pa3IMYHBIMU BUAAMHU
xumMudeckon cBs3u. CreneHp aucconuanuu. CUIbHBIE U CIa0bIe dJIEKTPOJIHTHI.
Peaknun moHHOTrOo OOMEHa. YCIOBUSA MPOTEKAHUS PEAKIMd MOHHOTO OOMEHa,
MIOJHBIE M COKpAIEHHBIE WOHHBIE ypaBHEHUs peakuuid. CBOWCTBAa KHUCIOT,
OCHOBaHMUH W COJEH B CBETE TPEACTABICHUH 00 JIEKTPOIUTHIECKOMN

nucconuanuu. KauectBeHHbIepeakKIMMHAUOHKI. [ToHsTHE O TUIpoIM3ecoIen

1.7

XUMHUYECKUH DKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISIMHU KPUCTAJUIMYCCKUX
pEemETOK HEOpPraHMYECKMX BEIIECTB — METaUIOB M HemeTauioB (rpadura u
anMasa), CIOXKHBIX BEIIEeCTB (XJopuaa HaTpusl); MCCIIEIOBAHUE 3aBUCHUMOCTH
CKOPOCTH XHMHYECKOW pEaKIuu OT BO3JCHCTBHUS pPAa3IMYHBIX (PAKTOPOB;
UCCIICIOBAHKE  AJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEINECTB,  Ipolecca
JMCCOIMALIMM  KHUCIIOT, IIeJoYed u  coJieii  (BO3MOXHO  HCIIOJIb30BaHHE
BUICOMATEPHAJIOB); TIPOBEJICHHE OIBITOB, HUIIOCTPUPYIOIIMX MPU3HAKU
NPOTEKaHMS PEaKIMii HOHHOTO OOMeHa (0Opa3oBaHWE OCajKa, BBIICICHUE Ta3a,
o0pa3oBaHuE BOJIbI); OIBITOB, WUTIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTEIIBHBIX pEaKIMidi (TOpEeHUe, PEeaKlUu Pa3IoKCHHUs, COCIUHCHHS);
pacrio3HaBaHHE HEOPraHUYECKUX BEIIECTB C TIOMOIIBI0 KaYeCTBEHHBIX PEaKIIHii

Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 uxcoeauHeHU

2.1

0611[35{ XapaKTCPUCTHUKA  T'aJIOTCHOB. OcobeHHOCTH CTPOCHUA  ATOMOB,
XapaKTCPHBIC CTCIICHU OKUCJICHUA. CTpOCHI/IC 151 (I)I/BI/I‘IGCKI/IG CBOMCTBA MMPOCTBIX
BCIICCTB — TaJIOTCHOB. XHUMHUYECKHE CBOMCTBA Ha npumMepe  XJjopa
(B3aHMOHeﬁCTBHC ¢ MCTalllaMH, HCEMCTallllaMu, I_I_IG.IIO‘-IaMI/I). XJ'IOpOBO,Z[OpO,Z[.

Consnas KHUCJI0Ta, XUMHYCCKHUEC CBOﬁCTBa, MOJIy4dCHHEC, IPUMCHCHUC. I[CﬁCTBHC




XJIOpa M XJOpPOBOJOPOJAa Ha OpPraHu3M 4YeJIOBeKa. BakHeHmuexnopuabl Hu

HWXHAXOXJIEHUE B IPUPOJIE

2.2

OOmast xapakrepuctuka 3meMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHBIC CTENeHW OKucieHus. CTpoeHne u (GU3NYECKUe CBOHCTBA
IOPOCTBIX BEIIECTB — KHUCIOpOJa U cepbl. AJUIOTPONHBIE MOAU(PHUKALUU
KHUCIIOpOoJia M cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOpPO, CTPOCHHE,
(1)H3quc1cne N XUMHWYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK IMMPEACTABUTCIN
KHCIIOTHBIX OKCHIOB. CepHas{ KHCJIOTa, (1)I/ISI/I‘I€CKI/I€ A XUMHWYECKHE CBOMCTBA
(oOmme kak mpelacTaBUTEN Kiacca KUCIOT U crnenuduueckue). XUMHUYECKUe
peakiuuu, JeKallle B OCHOBE IMPOMBIIIIEHHOIO crnoco0a MOJIydeHUs CepHOMU
KHCJIIOTHI. HpI/IMeHeHI/IC. Comnn CCpHOfI KHCJIOTBI, Ka4YCCTBCHHAsA pPCAKLUA Ha
cynbdar-uoH. Haxoxaenue cepel U €€ COeIMHEHUN B IpUpojie. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIMIEH Cpenbl COSIUHEHUSMH Cepbl (KUCIOTHBIE OXKIIH,

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

2.3

OO6miass xapaktepucTuka 35eMeHTOB VA-rpynnbl. OcoOE€HHOCTH CTpOEHUs
aTOMOB, XapaKTe€pHbIE CTETIEHU OKHUCIEHUS. A30T, pacpOCTpaHEHUE B MIPUPOJE,
(dbu3nveckne U XuMHYecKre cBorcTBa. KpyroBopoT azora B mpupojae. AMMUAK,
ero (u3nyecKkue M XUMHYECKHE CBOWCTBA, moiydeHue u npumeHeHue. Comau
aMMOHHSI, UX PU3NYECKUE U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecrBeHHast
peakiusi Ha MOHbI aMMOHUS. A30THasi KUCJOTa, €€ MoJlyueHue, pu3ndeckue u
XMMHUYECKHE CcBOWcTBa (oOmIMe Kak TMpeAcTaBUTENs Kiacca KHUCIOT U
cnenuduueckue). Vcnonp3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KayecTBE
MUHEPAIBHBIX yOO0OpeHuil. XHUMHUYECKOe 3arpsi3HEHUE OKpPY)Kalollel Ccpelibl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIE JOXKAW, 3arpsi3HEHUE BO3[yXa, IOYBBI U

BOJIOEMOB)
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®docdop, amrorpornHbie Moaudukanuu Gocdopa, GU3MUECKHE M XUMHUYCCKHE
cBoiictBa. Oxcun Qochopa(V) u  dochopnas kucnora, QuUUYEcKHe U
XUMUYECKHE CBOWCTBA, MOJTy4eHHUE. Hcnonw3oanuedocharton B

Ka‘ICCTBCMI/IHepaJ'ILHLIXy,HO6peHHI>i

2.5

OOmast xapakrepuctuka 3neMeHToB IVA-rpynmnsl. OCOGEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTENEHW  OKUCJICHMs.  YTIEpoJd,  aJUIOTPOIHBIE
MoIuGUKAIMY, PaclpOCTpPaHEHWE B MpHPOJE, (PU3MUECKHE U XUMHUYECKUE
cBoiictBa. Ancopouus. Kpyrosoport yriepona B npupoje. OKcupl yriepojaa, ux
¢u3nyeckue M XUMHYECKHE CBOMCTBA, MAEWUCTBHE HA JKUBBIE OPraHU3MBL,

NOJYYCHHUEC U INPUMCHCHUC. OKOJIOTHYECKHE HpOGHeMBI, CBA3aHHBIC C OKCHIOM




yraepoaa(IV); rumote3a TH00ANBHOTO TOTEIUICHHS KJIMMATa; MapHUKOBBIN
a¢dekt. YrompHas KUCI0Ta U €€ CONU, UX (PU3NIECKHEe U XUMUIECKHIE CBOWCTBA,
MMOJIYYCHHEC W TPHUMCHCHHC. KauecTBennas pcaKknusa Ha Kap60HaT-I/IOHBI.
Hcmnonnp3oBanne Kap6OHaTOB B 6I)ITy, MCIUIHUHEC, TPOMBIIIJICHHOCTU U CCIIBCKOM

X034UCTBE

2.6

[lepBoHavanbHbIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KAaK O COCIMHEHHSAX
yrieposna (MeTaH, 3TaH, O3THJICH, AaleTWIEH, OSTaHOJ, TJMLEPUH, YKCyCHas
kucioTta). X cocraB um xummuueckoe crpoeHue. lloHsTHE O OMOJIOTHYECKH
BaXHBIX BEI[ECTBAX: JKUPAX, OCIIKaX, YrIeBOJaxX — M X POJIM B KU3HH YEIOBEKA.

MaTCpI/IaHBHOCGI[I/IHCTBOOPF&HI/I‘-ICCKI/IX u Heopl"aHI/ILIeCKI/IXCOGJII/IHeHI/Iﬁ

2.7

Kpemuuii, ero ¢pusnueckrne u XuMu4ecKre CBOWCTBA, MOJIyYeHUE U TPUMEHEHHUE.
Coenmunenust kpemHust B mpupone. OOmme mnpeacraBieHus 00 OKCHIE
kpemauA(IV) u xkpemauneBoit kuciaore. CHUIMKATBI, UX HCIOJIb30BAaHUE B OBITY,
MEIUIIMHE, MPOMBIIIJICHHOCTH. BakHelne cTpouTelnbHbIE MaTepUalbl:
KEepaMHKa, CTEKIIO, IIEMCHT, OcToH, Kee300eToH.
[Ipo061emMbI0e301acHOTONCTIOIB30BAHUACTPOUTENIBHBIXMATEPHAIOB B

HOBCEIHEBHOMKU3HU

2.8

XUMHUYECKUN JKCMEPUMEHT: HM3ydeHHE OOpasloB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHCIIOTHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIHUN HA XJIOPHU/I-
WOHBI W HaOMIO/IEHWE TPU3HAKOB WX TPOTEKAHMsS; OMBITHI, OTPAKAIOIINE
(u3uYecCKne U XMMHYECKHE CBOMCTBA TAJIOTCHOB M UX COCAMHEHHH (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPUAIIOB); O3HAKOMJICHHE C O0O0pa3laMu XJIOPHIOB
(raoreHn10B); O3HAKOMJIEHHE C oOpa3laMu cepbl W €€ COCIUHCHUSIMHU
(BO3MOXHO  HCIIOJIb30BAHME BHJICOMATEPHAIOB); HAOMIOIEHHWE IIpolecca
0o0yriMBaHUs caxapa IOJ[ JACHCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHCIIOTHI;
U3y4eHHE XUMHYECKUX CBOWCTB pa30aBICHHOW CEPHOW KHUCIOTHI, MPOBEICHUE
KayeCTBEHHOW peakuuu Ha cyabdaT-uoH W HaONIOJeHHWE TNpuU3HAaKa e&
MPOTEKAHUS;, O3HAKOMJICHHE ¢ (PM3HUYECKHUMH CBOMCTBaMH a30Ta, pocdopa u ux
COCIMHCHUN (BO3MOXHO HCIIOJIb30BAaHHWE BHJACOMATEpUaAoOB), oOpa3iamMu
a30THBIX U (hochopHBIX ynoOpeHuil; moiyuyeHue, cooupaHue, pacro3HaBaHUE U
U3yYeHUE CBOMCTB aMMHaKa; MPOBEJCHUE KAaYECTBEHHBIX pEaKklUMi Ha HOH
aMmmMoHusi W (ochaT-MOH U HIyYEHHE TPU3HAKOB HUX MPOTEKaHUS,
B3aMMO/ICHCTBIE KOHIIEHTPUPOBAHHON a30THOW KHCIOTHI C Mebl0 (BO3MOXKHO
WCIIOJb30BAHUE BUJICOMATEPUATIOB); H3YYEHUE MOJIENEeH KpPUCTAUTMYECKUX
pemérok anMasa, rpadura, QyiepeHa; 03HaKOMIIEHUE C MPOIIECCOM aacopouuu

paCTBOpéHHLIX BCIICCTB aKTUBUPOBAHHBIM yrneM n YCTpOﬁCTBOM MMpoOTHUBOIasa,




HOJy4eHue, COOMpaHue, Paclio3HaBaHUE M N3yYCHHE CBOWCTB YIVICKHCIIOTO rasa;
MMPOBCACHUC KAYCCTBCHHBIX peaKuHﬁ Ha Kap6OHaT— N CUJIMKAT-UOHBI U U3YUCHUC
NPU3HAKOB HMX TPOTCKAHUS; O3HAKOMIICHHE C TPOJYKIHMEH CHIIMKATHOM
IMPOMBINIJICHHOCTH,; PCHICHUEC SKCIICPUMCHTAJIbHBIX 3a/a4 110 TEMC «Baxueiimune

HEMCTAJJIBI 1 UX COCOAUHCHU

Merannsl u HUXCOCIMHCHU A

3.1

OO01as xapakTepUCTUKa XMMHYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX
nonoxenus B llepuogmyeckod cucreme XuMUYecKux anemeHToB  J[.M.
MeneneeBa u ctpoeHust atoMoB. CTpoeHue MeTaioB. MeTtanueckast CBsA3b U
MeTajyInyeckasl ~ KpUCTalIMyecKass  pemeéTka.  ODNEKTPOXUMHYECKUH sl

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHYECKUEe cBoicTBa MeTaisioB. OOmue crnocoObl MOTy4EeHUS
MeTayuioB. [IoHsATHE 0 KOPPO3UU METaNIOB, OCHOBHBIC CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBbl (CTallb, YyryH, JAIOPATIOMUHHM, OpOoH3a) U UX MPUMEHEHHUE B

OBITY U TPOMBIILIJICHHOCTH

3.3

[[lemounple MeTaIBI: TOJIOKEHUE B [lepuomndyeckod cHCTEME XHUMHUYECKUX
anementoB JI.M. MeHneneeBa; CTpo€HHME MX aTOMOB; HaxOXXJACHUE B MPHUPO/IE.
dusnveckue U XMMHYECKHE CBOMCTBA (Ha mpuMmepe HaTpus U Kaimus). OKCUIbl U
TUAPOKCUABI  HATpus M Kauua. [IpuMeHeHHEeIeNOYHBIXMETAUIOB U

UXCOEOUHEHNN
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[llemouyHo3eMenbHBIC  METAUIBl MarHud W KalblUHi: IIOJOXKCHHE B
[Tepuoanueckoit cucreme xumuuyeckux sneMeHToB .M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXJCHHE B mpupojac. Pu3nueckue W XHMHUYECKHE CBOWCTBA
MarHus W KaJblusa. BaxHeWinue coeIuHEHHsS KaibIus (OKCHUI, THIPOKCHUI,

conn). JKECTKOCTHBOIBI M CIIOCOOBICEYCTPAHEHHUS

3.5

ANIOMUHHI: TTOJIOKEHHE B HCpHOI[H‘I@CKOfI CUCTEMEC XMMHNYCCKHX 3JICMCHTOB I[I/I
MeHz[eneeBa; CTPOCHUC aTOMa; HAXOXKICHUC B IIPUPOIC. ®dusnueckue u
XHMHYECKHE CBOMCTBA QJIFOMUHUS. AM(bOTCpHLIC CBOMCTBA OKCUJIA U THAPOKCHU A

AJIFOMHMHMUA

3.6

Keneso: nonoxeHue B HepHOHquCKOﬁ CUCTEMEC XUMHNUYCCKHNX OJICMCHTOB Z[I/I
MeHz[eneeBa; CTPOCHUEC AaTOMa; HAXOXKJACHUC B TPHUPOIAC. dusznueckue u
XHUMHUYECKHE CBOMCTBA XKele3a. OKCI/II[BI, TUAPOKCHUABI W COJIN )KCJ'ICBa(H) u

xene3a(Ill), ux cocras, cBOICTBA U MOTyYCHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMIICHUC C 06pa3uaMI/1 MCTAJIJIOB U CIIJIaBOB,

nux (bI/I3I/ILIeCKI/IMI/I CBOﬁCTBaMH; HN3Y4YCHHUC PC3YJIbTATOB KOPPO3UHU MCTAJJIIOB




(BO3MOXXHO MCHOJIB30BaHUE BUICOMATEPHAIIOB), 0COOCHHOCTEH B3aMMOACHCTBHS
OKCHJA KalbllMsl W HATPUS C BOJOW  (BO3MOXKHO  HCIOJb30BAaHUE
BUJICOMATEPHAJIOB); MCCIIEJOBAHNE CBOWMCTB JKECTKOW BOJBI; MpoOIlecca TOPEHUS
xKele3a B KHCI0poe (BO3MOXKHO MCIIOJIb30BaHUE BHICOMATEPUAIIOB); IPHU3HAKOB
IMPOTCKAHUSA Ka4YCCTBCHHBIX peaKHI/Iﬁ Ha HWOHBI (MaFHI/Iﬂ, Kajabnus, aJIIOMHUHHA,
nuHka, xene3a(ll) u xeneza(Ill), meau(Il); HaGnrogeHNEe U oMMCaHUE MPOIECCOB
OKpalllMBaHWd IUIaMCHUM HOHAMKU HATpud, Kalud W KaJlblUd (BO3MO)KHO
UCIIOJIb30BAaHUE BUJCOMATEPHAIIOB); HCCICIOBAaHUE aMQPOTEPHBIX CBOICTB
TUAPOKCHUJA AJTOMHUHUA W TUAPOKCHJA HHHKA;, PCIICHHUC SKCICPUMCHTAJIBbHBIX

3a/1a4 1Mo TeMe «BakHeHIII1e MeTaJlbl i UX COETUHEHUS

XHUMHS ¥ OKpyKarouascpeaa

4.1

HoBeie maTepuansl U TexHOJOrMU. BemiecTBa M mMarepuaibl B MOBCEIHEBHOU
JKU3HHU 4YeJloBEKa. XHUMHS U 3I0pOBbe. be3onacHoe MCnosib30BaHUE BEIIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBasmoMOmbIpUXUMHYECKUX0KOTAX U

OTpaBJICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH
cpenbl [1JIK. Pons xumum B pemieHnH 3Kojorudeckux mpobiem. [IpupomHbie
WCTOYHUKU YTJIEBOJOPOJOB (Yrojb, MPUPOIHBIM Tra3, HE(PThH), MPOIYKTHI HX

nepepaboTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

4.3

XUMUYECKUH 3KCIIEPUMEHT: M3ydeHHE 00pa3loB MaTepUaIOB (CTEKIIO, CIUIAaBbI

MCTaJIJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

KoanposepsiemororpedoBanmusi

IIpoBepsiemble TpeOOBaHUS K MPeIMeTHBIM
pe3yJibTaTam 6a30BOro ypoOBHS OCBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMBbl
OCHOBHOT'0 00111ero 00pa3oBaHMs HA OCHOBeE
oroc

[IpencraBnenue:

1.1

O TO3HAaBAEMOCTU SIBJICHHM IPUPOJbI, MOHHUMAHHE
OOBEKTUBHON 3HAYMMOCTH OCHOB XHUMHYECKOU
HayKH Kak 00JIaCTH COBPEMEHHOTO0 €CTECTBO3HAHUS,
KOMIIOHEHTa OOuIell KyJabTyphl U MpaKTHYECKOU
JIEATEIbHOCTH 4YEJIOBEKA B YCIOBHUAX COBPEMEHHOTO
oO11ecTBa; MOHUMAaHUE MECTa XUMHUHU CpPeAU APYrux

C€CTCCTBCHHBIX HAYK

1.2

O HaY4YHBIX METOAAax IIO3HAaHHA, B TOM YHUCIC
OKCIICPUMCHTAJIBHBIX W TCOPETHYCCKUX METOAax
HCCIICA0BAaHHA BCHICCTB W H3YUYCHUA XHUMHUYCCKHX
peaKHI/Iﬁ; YMCHHUE HCIIOJB30BATh MOJCIN  IJIA

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYII

1.3

0 cdepax mpodeccuoHaNBHON  JIEATENBHOCTH,
CBA3aHHBIX C  XUMHUEH W COBPEMEHHBIMU
TEXHOJOTUSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHHSIX
XUMHYECKON HayKH, YTO MO3BOJIUT OOydYaromuMmcs
paccMaTpuBaTh XUMHUIO Kak cdepy cBoeil Oynmymiei
npodeccHoHanbHOM  JESITENPHOCTH UM CHENaTh
OCO3HAHHBI BBIOOp XMMHUHU Kak MPO(UIBLHOTO
npeAMeTa MpU MEpPeXOoJe Ha YPOBEHb CPEIHEro

oOmiero oOpa3oBaHus

Bnanenue cucremMol XMMHUYECKUX 3HAHUN U YMEHHUE
IPUMEHATh CUCTEMY XMMMYECKHUX 3HAHHUM, KOTOpas

BKJIIOYACT:

2.1

Ba)XHEHUIIINE XMMHUYECKHE IIOHATHS: XUMHYCSCKHUI




BIIEMEHT, aToOM, MOJIEKyJa, BEIIECTBO, NPOCTOE U
CJIO)KHOE BEUIECTBO, OJHOPOJHAs M HEOJHOPOIHAsS
CMCCb, OTHOCHUTCJIBHBIC aTOMHAass W MOJICKYJIIpHAasA
MacChl, KOJHMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS
Macca, MOJSIpDHBIA ~ 00BEM, OKCHJ,  KHCIOTA,
OCHOBAHHE, COJIb (CpPEImHss), XUMHYCCKAas PEaKIIHS,
peaKuu  COSAWHEHWS, PEaKIMH  Pa3JI0KCHUS,
peakuuy 3aMelIeHHs, PEeaKuu OOMEHa, TEeIJIOBOM
abdexT peakuuu, 0IK30- U IHAOTEPMHUUECKHE
peaKknuu, pacTBOp, MaccoBas JONS XHUMHUYECKOTO
JJIEeMEHTAa B COEAMHEHWH, MaccoBas JIONS U
MPOLICHTHAasA KOHLEHTpalMs BELIECTBA B PacTBOPE,
SOPO aToMa, JJIEKTPOHHBIA CJIOM aroma, aTOMHas
opOWTanh, pajdyCc aroMa, BAICHTHOCTh, CTEIICHB
OKHCJICHUA, XUMHUYCCKast CBA3b,
AJIEKTPOOTPHUIIATEIIFHOCTD, TOJSIPHAs W HEMOJSpHAs
KOBAJICHTHAsI CBSI3b, MOHHAS CBS3b, METAINTHYCCKas
CBSI3b, KpHCTAIUTMYECKasl peméTKa (aToMHasl, HOHHAS,
MeTaJUTMuecKas, MOJICKY/IsipHasi), WOH, KaTHOH,
aHMHOH, ANIEKTPOITUT u HEDJICKTPOJIUT,
ANIEKTPOJIUTAYECKAsT TUCCOIMAIIHS, PEAKIINA HOHHOTO
oOMeHa, OKHCITHTEIIbHO-BOCCTAHOBUTEIIBHBIC
pEaKIUK, OKHCIUTENIhb H BOCCTAHOBHUTEb, OKUCIICHHE
U BOCCTAaHOBJICHHE,  OJICKTPOJIM3,  XHMHYECKOE
paBHOBecue, 0OpaTHMble U HEOOpaTUMBIC PEaKIUH,
CKOpPOCTh XUMHUYECKOW peakuuu, karaimzatop, [1/IK,

KOppOo3usad METAJlJIOB, CILIABbI

OCHOBOIIOJIararomue 3aKOHBI XHUMHH: 3aKOH

COXpaHEHUsI Macchl, nepuoanueckui 3akoH J[.H.

22 MeHnpeneeBa, 3aKOH IHOCTOSHCTBA COCTaBa, 3aKOH
ABoraapo

53 TEOPUU XUMHUU: aATOMHO-MOJIEKYJSIpHAsh Teopus,

. TEOPHS IEKTPOIUTHUECKON TUCCOLMAlUN

3 Binanenue ocHoBaMHM XHMMHYECKOW T'paMOTHOCTH,

BKJTIOUAIOIIEN:




3.1

YMCHUC IIpaBHUJIbHO HUCIIOJIB30BAaTh HN3YYCHHELIC
BCIICCTBA U MAaTCPpHAJIbI (B TOM YHUCJIC MUHCPAJIbHBIC
ynoOpeHusi, MeTaulbl W CIUIaBbl, MPOJYKTHI
nepepaboTKu HPUPOIHBIX UCTOYHUKOB
YIICBOJIOPOIOB (YIJIisl, IPUPOIHOTO Ta3a, HePTH) B
6I>ITy, CCJIIbCKOM XO3$II\/JICTB6, Ha IIPOU3BOACTBEC U
MOHMMAHHUE 3HAYCHUS J>KHPOB, OCJIKOB, YIJIICBOJIOB
JUIL OpraHu3Ma YeJOBEKa; YMEHHE MPOTHO3HPOBATH
BJIMAHUEC BCIICCTB W XHUMHUCCKHUX IIPOLCCCOB Ha

OpraHu3M YeJOBEKa M OKPYKAIOIIYI0 HPHUPOIHYIO

cpeny

3.2

YMCHHUEC MHTCIPHUPOBATE XUMHYCCKHUEC 3HAHHUA CO

3HAHUSIMH IPYTUX Y4eOHBIX IPEIMETOB

3.3

HalIU4yue  omblTa  paboTel € pa3IUYHBIMU
UCTOYHUKAMU HMH(QOpPMAIMU MO XUMUU (HaydyHas U
Hay4HO-IIOMYJIsIpHAs JaUTEpaTypa, CJIOBApH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)
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yMeHHE OOBEKTUBHO OIICHUBATh HH(POPMAIHIO O
BEIIECTBAX, WX MPEBpAIICHUSIX H MPAKTUICCKOM
NPUMEHCHHH W YMEHHE HCIOJb30BaTh €€ Ui

pe€UicHuA yLIe6HO—H03HaBaTeJ'IBHBIX 3aJ1a4

Bnagenue ocHOBaMHM TOHSTUHHOTO ammapara u
CUMBOJIMYECKOTO sI3bIKA XHMHHU JJIS COCTaBJICHUS
dbopMyn HEOpPraHWYECKHUX BEIIECTB, YypaBHEHUU
XUMHYECKUX pEeakUud; OCHOBAMU XUMHUYECKOM

HomeHknarypsl (IUPAC u TpuBHanbHOI)

VYMmeHne oOBICHATH CBSA3bL IIOJIOXKEHHS DJJIEMEHTA B
HepnonnquKoﬁ CHUCTEMC C YHCJIOBBIMH
XapaKTCPUCTUKAMU CTPOCHHUA ATOMOB XHUMHUYCCKHUX
OJICMCHTOB (COCTaB Hu 3apiaa daapa, 06mee quCIIO
3HeKTpOHOB), pacipeacicHueM SJICKTPOHOB 110
OHEPIrCTUYCCKUM YPOBHAIM d4TOMOB IICPBLIX Tpex

MEprUOa0B, KaJlusd U KaJIbIIHA

HpeIlCTaB.HCHI/Ie 0 nepno;u/mecxoﬁ 3aBUCHUMOCTHU

CBOMCTB XHMMHYECKHX 3JIEMEHTOB (paIu/ch aToMa,




NEKTPOOTPHUIATENIBHOCTD), MPOCTBIX U  CIOKHBIX
BELIECTB oT MOJIOKEHUS 3JIEMEHTOB B
[Tepuoauueckoit cucreme (B MayblX MEpUOAAX U

[JIaBHBIX MOATPYIIAax) M 3JEKTPOHHOTO CTPOCHUS

aToma
7 YMmenneknaccupupoBaTh:
7.1 XUMHYECKUEITIEMEHTBI
7.2 HEOPraHWYECKHUEBEIIECTBA
7.3 XMUMHYECKUEpeaKuu
8 YMeHuneonpeaesiTh:
g1 BAJICHTHOCTh W CTENCHb OKUCJICHHS XHUMHYCCKHX
' 2JIEMEHTOB, 3apsi] HOHA
P BUJ XHUMHUYECKOW CBSI3M U THUI KPUCTATIMYECKOU
' CTPYKTYPBI B COSTUHEHHSIX
03 XapakTep Ccpelnbl B BOJHBIX pacTBOpax BEIIECTB
' (KUCTIOT, OCHOBAHUA)
8.4 OKHCIIUTEIb U BOCCTAHOBUTEIIb
9 Ymenue XapaKkTepu30BaTh ¢buznyeckue u
XUMHUYECKHE CBOMCTBA!
IPOCTBIX BEIIECTB (KHUCIOPOJZ, O30H, BOJOPOI,
91 rpaduT, aaMmas, KpeMHHUH, a3o0T, ¢ocdop, cepa, Xjop,
' HaTpUi, KaJui, MarHui, KajablUWid, aTOMUHUH,
JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCIE UX BOJHBIX
pacTBopoB  (BoJa,  aMMHaK,  XJIOPOBOAOPOZ,
CEpOBOAOPOJ, OKCHUIIBI M TUAPOKCUIBl MeTaioB [—
92 ITA rpynn, amtomunus, meau (II), nmunka, sxenesza (II
' u II), okcuner yrnepoma (II u 1V), xpemuus (IV),
azota u ¢Gocdopa (III u V), ceper (IV u VI),
CEpHHUCTAas1, CepHasi, a30TUCTas1, a30THas1, pochopHas,
yrojibHasi, KpeMHHUEBasl KUCIOTa U X COJIH)
MPOTHO3MPOBaTh M XapaKTepU30BaTh CBOMCTBA
9.3 BEIIECTB B 3aBUCUMOCTU OT MX COCTaBa U CTPOCHUS,

MNPUMCHCHUC BCIICCTB B 3aBUCUMOCTU OT HX




CBOI>'ICTB, BO3MOXHOCTb MPOTCKAHHUA XUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHbBIX YCIIOBUAX

10

YMeHHE COCTABIIATH MOJIEKYJISPHBIE W HOHHBIE

YpaBHEHUS PEAKLHi, B TOM YHUCIIE:

10.1

peaKIMiNnOHHOT00OMEHA

10.2

OKI/ICJII/ITGJIBHO-BOCCTaHOBI/ITeJIBHBIXpeaKHI/Iﬁ

10.3

WUTIOCTPUPYIOIIHUX XUMHYECKHE CBOIiCTBa
U3YYEHHBIX KJIaccoB  (TpyIIl) HEOPraHMYECKUX

BCIICCTB

10.4

MOATBCPKAAIOIIUX TCHCTUYCCKYIO B3aNMMOCBA3b

MCXKIYy HUMHU

11

YMeHueBbIYUCATh (TPOBOAUTHPACUETHI):

OTHOCHUTEIIbHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XMMUYECKOTO JIEMEHTA B

COeqUHEHNU

11.2

MacCOBYIO JIOJTIO BEIIECTBA B PacTBOPE,

11.3

KOJMYCCTBO BECUIECCTBA U €TI0 MAacCCy, 00beM T'a3oB

11.4

[0 YpaBHEHHSIM XMMHUYECKHUX PEAKIHH M HaXOAUTh
KOJIMYECTBO BEIEeCTBa, 00BEM M Maccy peareéHTOB

WM MPOJIYKTOB pEaKIuu

12

Bnanenue (3HaHHEOCHOB):

12.1

OCHOBHBIMH  METOJIAaMH  HAy4HOTO  IIO3HAHHSI
(mabmoieHue, HU3MEPEHHE, IKCIIEPUMEHT,
MOJICIUPOBAaHNE) TIPU  HM3YYECHHUH  BEHIECTB U
XMUMUYECKUX SIBJICHUH; YMEHHE C(HOPMYIUPOBATH

npoOsieMy U MPEAIOKUTh MyTH €€ pelieHus

12.2

Oe3omacHON pabOThl C XMMHYECKUMH BEIIECTBAMH,
XUMHYECKON 10197 (V)7 u 1a60paTOPHBIM

00opynoBaHueM

12.3

ImpaBujIaMnu 0e30ITacHOTO O6paH_ICHI/I$I C BCIICCTBaMHu,
HCIIOJIb3YEMbIMHA B IMOBCEIHEBHOM KHU3HU,
npaBujiaMnu TIOBCACHUA B  LEIAX C6epe)KeHI/I5I
300POBbA U oxpyxca}omeﬁ HpHpOIIHOﬁ CpcabI;

NOHMMaHWe Bpeaa (OMACHOCTH) BO3JCHCTBHUS Ha




JKUBBIC  OpPraHU3MBbl  OINPEIECIEHHBIX  BELIECTB,
CcrocoOOB YMEHBIICHHUS U MPEIOTBPAIICHUS HUX

BpPEIHOTO BO3JICUCTBHUS

13

Hanmuame IMMPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U
OCYIICCTBJICHUA CJICAYIOIIUX XUMHNYCCKUX

SKCIICPUMCHTOB!

13.1

U3ydeHHEe W ONHCaHWe (PU3UYECKHX CBOWCTB
BEUIECTB; O3HAKOMJIEHHE C  (U3UYECKUMU U
XUMHYECKUMHU SIBIICHUSIMU; OTIBITHI,
WJUTFOCTPUPYIOLINE MIPU3HAKU MIPOTEKaHUs

XUMHUYECKUX PEAKIUN

13.2

M3y4eHHecroco00BpasieIeHIsICMeceH

13.3

MOJIyY€HUE KHUCJIOpPOJa U H3Y4YEHUE €ro CBOWCTB;
MOJIyY€HUE BOJOpOJa U H3Y4YEHHUE €ro CBOWCTB;
MOJIyY€HUE YIJIEKUCIOro Ta3a W H3Y4YeHHE €ro
CBOWCTB;, TMOJyYe€HHWE aMMHaKa W H3y4eHUE ero

CBOMWCTB

13.4

NPUTOTOBIICHHE  PAcTBOPOB €  OMNpPEIEIEHHOU

MAacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA

13.5

NPUMEHEHHE WHIMKATOPOB (JIAKMyca, METHIJIOpaHKa
u (¢eHondramenHa) Uil OMPENEICHUS XapakKTepa

CpE€abl B paCTBOPAX KUCIOT U IIeoYeH

13.6

HNCCIICAOBAHHUEC U OIIMCAHHEC CBOICTB HECOPraHn4eCKux
BCIICCTB Ppa3INIHbIX KJIaCCOB, N3Y4YCHUC
BSaHMOHeﬁCTBHH KHUCJIOT C MCETalulaMHM, OKCHUIAaMM
MCTAJII10B, paCcTBOPUMBIMH n HEPACTBOPHUMbBIMH
OCHOBAaHUSIMH, COJIAMU; ITOJTYUCHUC HCPACTBOPHUMBIX
OCHOBaHHﬁ; BBITCCHCHHEC OAHOI'O METaJllla APYIr'M U3
pacTBOpPa COJIM; UCCIICAOBAHHUC aM(bOTeprIX CBOMCTB

TUAPOKCUIOB aJIFOMHUHUSA U HUHKA

13.7

pCeHICHUC OJSKCIICPUMCHTAJIBHBIX 3aJla4d II0 TEMaM:
«OCHOBHBIE KJIaCCHI HCOPraHN4YCCKUX COCHHHCHHﬁ));
((3J'IGKTpOJ'II/ITI/I‘leCKa$I JUCCOIIMAIIUA «Baxnenmue
HEMCTAJIBI MW HUX COCAUHCHUA), «Baxnermue

MCETAJlJIbl U UX COCIUHCHU )




13.8

XMMUYECKHE OKCIEPUMEHTHI, WIUIFOCTPUPYIOIINE
NPU3HAKA TPOTEKAHHMS PEaKIUii HOHHOrO OOMeEHa,
KAUEeCTBEHHBIC pEaKUUHU Ha IPUCYTCTBYIOIIUE B
BOJIHBIX pPAacTBOpax HOHBL: XJOpUI-, OpOMHI-,
noaua-, cyiabdar-, docdar-, kapOOHAT-, CHUIHKAT-
AHHUOHBI, THUAPOKCUIA-WUOHBI, KAaTUOHBI AaMMOHUA,
MarHus, KajbIus, aTIOMUHUS, Kene3a (2+) u xenes3a

(3+), menu (2+), muHKA

14

YmMmenue:

14.1

MPEACTABISTh PE3YNbTaThl AKCIIEPUMEHTa B (opme
BBIBOJIOB, JIOKA3aTelIbCTB, Ipa)MKOB W TaOMUIl M

BBIABJIATH OMIIMPUYCCKUEC 3aKOHOMCPHOCTU

14.2

yCTaHaBIUBAaTh CBS3U MEXy peasibHO
HAOMIOJaeMbIMU ~ XUMHUYECKUMHU  SBJICHUSIMH U
npolueccamM, MPOUCXOJIIMIMMH B Makpo- H
MUKpPOMHpE, OOBSCHITH TNPUYUHBI MHOTr00Opasus

BEILIECTB




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

Kox

Hp0BepﬂeMblﬁaﬂeMeHTconepmaHnﬂ

HepBOHa‘-IaJII)HI)IGXI/IMI/I‘-IGCKI/ICHOHﬂTI/ISI

1.1

YucTteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTHe " CJIOKHBIC BCIIICCTBA.

1.3

Xumuyeckass ¢opmyna. BajlleHTHOCTP aTOMOB XHMHYECKUX DJIEMEHTOB.

CreneHbOKUCIICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTelIbHAs aTOMHAs Macca.
OTHOCUTENLHAS MOJICKYJIsIpHasd macca. MaccoBas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KomnuectBo BemectBa. Monb. MomsipHass Macca. MoJpHBI 00BEM Ta3oB.

BzanMocBsa3n KOJIMYCCTBA, MAaCChl U YHCJIa CTPYKTYPHBIX CAWHUI] BEIICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa u eé IIpU3HAKH.

3aKOHCOXPaHEHUSIMACCHIBENIECTB. XUMUYECKUEYPABHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucTeEMa XUMHYECKHUX JJIEMEHTOB

H.N. MenaeneeBa. CTpoeHMEATOMOB

2.1

[Tepuonunueckuii 3akoH. [lepuoauueckas cucrema XumMudeckux sineMentoB 1. M.
MenneneeBa. I[lepuoasl U rpynibl. @U3MYECKUN CMBICIT TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenune atromoB. CoctaB aToMHbIX sjaep. M3orombl. DnekTponbl. CTpoeHue
JNEKTPOHHBIX 000JI0YeK aToMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl /.. Meneneera

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvsa, KaJbLHA (paz[I/cha dTOMOB, OJICKTPOOTPHULATCIIbHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKUX CBOﬁCTB) n HXx COGI[I/IHeHI/Iﬁ B
COOTBETCTBHM C IIOJIOKCHUEM DJOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX ATOMOB

CrpoeHnueseniecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOHHpHaH) CBA3b.
aﬂeKTpOOTpI/IL{aTCHLHOCTL XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

MerannnueckascBs3b




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOM PEIETKH M BUJIA

XUMHYECKON CBA3U

Baxwueiine mnpeacTaBUTENM HEOPraHWYECKUX BemecTB. Hemertamwbl U ux

COCAMHCHUS. Meramns u UXCOCANHCHNA

4.1

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, amM(OTepHBIC) u
HecoJieoOpa3yroliye; OCHOBaHUM (LIENOYM U HEpPAcTBOPUMbBIE OCHOBAHUS);
KHCJIOT  (KUCIIOpOACOJAEp)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KHUCIIBIX)

4.2

@u3nyecKue ¢ XHUMUYECKHE CBOMCTBAa MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOia, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS

4.3

dusnueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, KaJiys, Marauvsda u KaJlb1u4d, AJIFOMHHHA, Keiesa.

DIEKTPOXUMHUYECKUNPSAIHATPSHKEHUMETAIIIOB

4.4

dusznveckue U XUMUYECKHE CBOMCTBA BOJOPOJHBIX COCAMHEHUN HEMETaJUIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPO/Ia, AMMHAKA

4.5

dusnveckue M XUMHYECKHE CBOMCTBAa OKCHUIOB HemeTauioB: cepol (IV, VI),
azota(ll, IV, V), docdhopa(Ill, V), yraepoma(ll, IV), xpemuusa(IV).

HOHy‘IeHI/ICOKCI/IHOBHeMeTaIIHOB

4.6

Xumudeckrue cBoiicTBa OkcuaoB: MetawioB [A-IIIA rpymm, mmuka, memu(Il) u

xenesa(Il, I).ITomydyeHneokcu10BMeTaIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBAaHWM M aM(pOTEpHBIX THMIPOKCHIOB (Ha ImpuMepe
TUAPOKCUAOB  QIOMMHMA, JKene3a, uuHKa). llomydeHneocHoBanuii u

aM(bOTEPHBIXTHUAPOKCHIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOAHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ocopHOii, KpeMHUEBOH, yronbHOH. OcoObie
XMMHYECKHE CBOMCTBAa KOHILIEHTPUPOBAHHOW CEpHOM U a30THOH KHUCIOT.

HonyquI/Ie KHUCJIOT

4.9

OOume xuMudeckue cBoicTBa cpenux coeil. [lomydenneconeit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3dHaBaHue BOAOPOAA, KHUCIOPOAad, aMMHUAKA,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I

4.11

HOJ'Iy‘-ICHI/Ie aMMMakKa, CCpHOf/'I M a30THOM KHCIOT B MMPOMBIIIJIICHHOCTH.

OO0111ecnocoObINOTYYeHUSIMETATIIOB




4.12

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

XUMUYECKUEPEAKIIUU

5.1

Knaccugukamus XuMHUUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BEHIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MCHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX JIICMESHTOB

5.2

TennoBoit 3G GeKT XUMUYECKON peaKIiy, TEPMOXUMHUYECKHE ypaBHEHUS. DK30-

1 QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA

53

OKHCIUTEITEHOBOCCTAHOBUTEIILHEIC pCaKknum. OKUCIIHTEIN U BOCCTAHOBHUTEIIH.
HpOHeCCBIOKI/ICJ'IeHI/Ifl n BOCCTAaHOBJICHUA.

DNeKTPOHHBIN0ATaHCOKUCIUTEIbHOBOCCTAHOBUTEbHOMpEAaKINU

54

Teopust AeKTpOTUTHYECKON nuccoruanuu. KaTHoHbl, aHMOHBI. DJIEKTPOJIHUTHI U

HEINeKTPOJUTHI. CUITBHBIC U clTa0bIe AIEKTPOJUTHI. CTeNneHbANCCOIuaIlin

5.5

Peakiun monHoro obmeHa. YCIOBHSI MPOTEKAaHUS PEaKIUMid MOHHOTO OOMeEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS U OKpyXaronjasicpeaa

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esoBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XHMHUYECKHX PEaKIUid B JIA0OpaTopuul H OBITY.

HepBaﬂHOMOH_[BHpI/IXI/IMI/I‘ICCKI/IXO)KOFaX " OTPABJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE OKpyXaromiel cpeabl  (KUCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpPerOoTBPALICHHS
[Ipenenbras pomyctumas koHreHTpamus BemiectB (IIJK). Posp xumum B
pPElICHUH HKOJIOTMYECKUX TMpobieM. YcuieHue mNapHUKOBOTO sddexra,

Pa3spymi€HUE 030HOBOI'0 CJI0A

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHSI U X COCAUHCHHU B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIJIAaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
IPOMBIIIJICHHOCTH UX coeanHeHui. [IoHATHE 0 KOPPO3UH METAJIOB, OCHOBHBIC

CIIOCOOBI 3alllMThI UX OT KOPPO3UU

6.4

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

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

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNvCCKUX BCHICCTBAX KaK O COCAUHCHHAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTUWJICH, 5TAHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsATHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6em<ax, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




PacuéTnr:

7.1 o hopMyIaMXUMHYECKUXCOCTMHCHHH
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [IOXUMHUYECKUMYPABHEHUAM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Xumust: 8-i kinacc: 6a30BbIi ypOBeHb: YUeOHUK; 5-€ u3ianue, nepepaboTaHHOe
INa6puensn O.C., Octpoymos N.I'., CnaakoB C.A. AKiioHepHOE 00IIECTBO
«3narenscTBo «lIpocsemenue»

2. Xumust: 9-1 knacc: 6a30BbI ypOoBeHb: YU€OHUK; 5-€ u3/ianue, nepepadoTaHHOe
INa6puensn O.C., Octpoymon W.I"., CnaakoB C.A. AKiiuoHepHOE 00111€CTBO
«3parensctBO «IIpocBenienne»

3. Xumus 8 kiacc: 6a30BbIil ypOBEHb: yUeOHUK; 4 -€ U3aHue, nepepadboTaHHOe
H.E.Ky3nenosa, U.M.TuroBa, H.H.I'apa. U3narensckuit uentp «Benrana —
I'pad»

4. Xumus 9 kinacc: 0a30BbIM ypOBeHb: YUeOHUK; 9 -e uznanue, nepepadboTaHHOE

H.E.Ky3unenosa, U.M.TuroBa, H.H.I'apa. U3narensckuit uentp «Benrana —

I'pad»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. l'apmun, A. O0mas u HeopraHudeckas XMMHUS B CXeMaX, pUCYHKaX, TaOJInIax,
XUMHUYECKUX peaknusax: YueoHnoe mocoodue / A. 'apmun. - CII6.: ITutep, 2013.
2. Jlarinexo B.M. Kak HaydnTh IIKOJBHUKOB PEIIATH 33J]a41 10 OPraHUYECKOU
xumuu. — M.: [Ipocsemenne, 2012.
3. 3abpoauna P.U., Conosenkas JI.A. KauecTBeHHbIC 3a7]a4¥ B OPTaHUYECKON

xumuu. — benropon, 2012.



4. KaBepruna A.A u ap. EI'D-2018. Xumus. Kypc camonoaroroBku. TexHosorus
pemenns 3ananuid. [Ipocsemenne, 2018
5.Ky3smenko H.E. Epémun B.B., [TonkoB B.A. Xumust AJ1s1 IIKOJBHUKOB CTapIInX
KJ1accoB 1 nocrynaronux B By3sr.M.: JIpoda,2019
6.ITax M. Anroputmsl B 00ydueHuu xumuu. — M.: [Ipocsemenue, 2020.
7.1Ipotacos I1.H., [lutoBuu N.K. MeTonnka pemeHus: pac4eTHbIX 3a/1a4 110
xumuu. — M.: [Ipocsemenue, 2021.
8.Pomanognckas B.K. Pemenue 3anau. — C-IlerepOypr, 2012.
9.Cepanora, H.JI. O61mias u HeopraHudeckasi XuMus: YKCIIEPUMEHTATbHBIC
3a1auu 1 ynpaxHenus: Yueobnoe nmocooue / H.Jl. Ceepanosa. - CII6.: JIans, 2023
10.Toncronyxunckasa C.b. «O3anauennas xumusa». [Iporpamma
JOTIOTHUTENbHOTO 00pazoBanus. 8-11 kiaccel. M3natenbekuit gom 1 ceHTAOpS.
Kypnuan «Xumus». NeNe 4 |7 3a 2010 roa. http://1september.ru/
11.1Ly6epommnep, O.H. O6mias u HeopraHudeckasi XUMHUsl: SKCIIEPUMEHTaIbHbIC
3aauu U ynpaxHenus: Yueonoe nocobue / O.H. Lly6epoumnnep. - CIIO.: Jlans,
2023
12 .Inpmmaa H.B. Xumusi: npoekTHas AeATEIbHOCTh. — Bonrorpaa: «Y4urens,
2023.
13.Mtpemmiep I'.U., XoxnoB A.N. MeTonuka pacueTHbIX 3a7a4 1o XuMuu 8-11

kiaccoB. — M.: I[Ipocsemenue, 2011.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

«Enunas xosekiust tudpoBbIX 00pa3oBaTeNbHBIX pecypcoBy - http://school-
collektion.edu/ru

«DenepanpHblii MHCTUTYT MEIarorn4ecKux n3MepeHuin - http://www.fipi.ru
«DenepanbHblii  HEHTP HWHOOPMAIMOHHBIX  00pa30BATENBHBIX  PECYPCOB» -
http://fcior.edu.ru

https://proshkolu.info —«3nekTpoHHOE NEPHOIUUECKOE U3TAHUE)

college.ru - pazzaen "OTKpBITOro Kosteaxka' no xumuu. On-line TecTupoBaHue
(HeoOxoaMMa perucTparms).







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 564644994569073537114765422031472967103361152722
Braneney Max+o EBrequil Magnosuy
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