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PaGouast mporpaMMa OpHEHTHpPOBAaHAa Ha II€JIEBBIE NPHOPUTETHL, CGHOPMYIUPOBAHHBIC B
denepanbHOI paboueli mporpaMMe BOCIUTAHUS U B paboyei mporpaMme BOCIIUTAHUS

MAOQOY COL Ne56

OO11ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEIrO
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezlen0), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHauYa/bHbIe XUMHYECKHE MOHSITHS

IIpenmer xumuu. Posib XMMUM B KU3HM 4YeJlOBEKa. XUMHS B CUCTEME HaykK. Tena u
BemecTBa. dusnueckue CBONCTBAa BemIECTB. ArperatHoe cocTosiHue BemiecTB. [loHsitue o
METO/IaxX MO3HaHMs B XUMHH. UHCThIE BemecTBa U cMecu. CiocoObl pa3ieiieHus: CMecei.

ATOMBI U MOJIEKYJbl. XHUMUYECKHE dJIeMEHThl. CHUMBOIIBI XUMHUYECKUX JIIEMEHTOB.
[IpocTsie U clIOKHBIE BEelIecTBa. ATOMHO-MOJIEKYIIPHOE yUEHUE.

Xumuyeckass Qpopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTENIbHASI MOJIEKYJIsSipHast
Macca. MaccoBas 10J19 XMMHAYECKOT0 3JIEMEHTA B COEINHEHHH.

KomnyectBo BemectBa. Mok, MousipHas macca. B3auMocBsI3p KOJIMYECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €IHHHUII BenlecTBa. Pacd€rel mo hopMynaM XMMHUYECKHX COCTUHCHHUM.

dusnyeckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss U e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIEeCTB. XuMUUeckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coenMHEHUs, Pa3IOKEHHUS, 3aMEIIEHUS, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYJOM, MpaBHJIaMH pabOThl B JJAOOpaTOpPHH M MpUEMaMHU
oOpartieHus ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YUYCHHE W ONHUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HAOM0IeHHe (PM3NYeCKUX (TIaBJICHUE BOCKA, TasTHHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJCHCAIIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAHNE METHOUN MPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KUCJIOTOM) SBJICHHM, HaOII0/IeH e
M ONHCAaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuuid (pa3ioxeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszioxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (1), usydenwe crocoOoB
pa3ieneHus CMeceil: C TOMOIIBI0 MarHuTa, (PUIBTpOBaHWE, BHIIAPUBAHUE, IUCTUIIIISAINUA,
xpomaTtorpadusi, TMpOBEIEHHWE OUYUCTKA TMOBAPEHHON COJHM, HAOMIOJICHHEe W ONHCAaHUE
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3[aHUE
MoIeNIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XMMHUECKHUE CBOWCTBA (peaKiud TOPEHHUS).
Oxkcuppl. Ilpumenenue xucmopoma. CrmocoObl MOTydeHUS KHCIOpojaa B JjabopaTopuu U
MPOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoge. O30H — almoTpornHas MOIu(HUKaIys
KHCIIOPO/Ja.



TennoBoit >(pdekT XUMHUYECKOH peakluh, TEPMOXHMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuMU. TOoIaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
HNapHUKOBOTO AP QeKTa, pa3pyluIeHne 030HOBOTO CIIOS.

Bonmopon — »nemMeHT M mpoctoe BemiecTBO. HaxoxaeHue Bojopoaa B IPHUPOIE,
buznyeckue 1 XuMHUYeCcKre CBOMCTBA, MPUMEHEHHE, CIIOCOObI oydeHus. KucioTsl u comnu.

Monsipublii 00bEM ra30B. Pacu€Thl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpolcTBa BOAbl. Boxa kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACBIIICHHbIE PAacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas [0yl BellecTBa B
pacTBope. XUMHUYECKUE CBOMCTBA BOAbl. OcHOBaHMs. Poib pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupojie. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OUMCTKA
IPUPOJIHBIX BOJ.

Knaccudukanus nHeopranmdeckux coeauneHuit. Oxcuapl. Kiaccudukanus OKcHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecoyieoOpaszyromue. HomenknaTypa
OKCHJ0B. PU3NYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHue okCcuaos.

OcHoBanus. Knaccudukanus ocHOBaHMM: IIENOYM UM HEPACTBOPUMBIE OCHOBAHMS.
Homenkinatypa ocHoBaHuid. Pu3znueckue M XUMUYECKHE CBOWCTBa OcHOBaHWMM. [lomyuenue
OCHOBAaHMH.

Kucnorsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nueckue 1 XUMHYECKUE
cBoiicTBa kuciot. Psan akruBnoctu metamuioB H. H. bekerosa. Ilonyuenue Kucior.

Conu. Homenknatypa coisieid. @Pu3znueckue U XUMHUUYECKHE cBoicTBa cojel. [lomydyenue
COJICH.

I'eneTndeckas CBA3b MEXKy KJIACCAMHU HEOPTAaHUYECKUX COCIUHECHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIMpeeNieHue COJep>KaHusl KUCIOpoa B BO3yXe, MOIydeHue, cobupaHue,
pacrno3HaBaHHEe M HM3y4YEHUE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U INpEKpallleHusi ropeHus (moskapa), 03HaKOMJIEHHE C
oOpa3liaMu OKCHJOB U ONHUCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHHE, DPACIIO3HABAaHUE U
U3y4eHHe CBOWCTB BojaOpojaa (ropeHue), B3aumojeicrBue Bopopoaa c¢ okcuaoMm menu (II)
(BO3MOKHO MCIIOJIb30BaHME BUAEOMATEPHAJIOB), HAOMIOIeHHEe 00pa30B BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOEHHOCTEW PAacTBOPEHHS BEIIECTB C Pa3jIMYHON PacTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJIEIICTBME BOJBl C MeETalJaMHM (HaTpUeM WU Kajbl[eM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEAOBAaHHE OOpa3llOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJII0/IEHNE W3MEHEHUs OKpacKM MHAMKATOPOB B pAacTBOpPax KHCIOT U LIEJIOYEH, U3ydyeHHe
B3aumojieicTBusi okcuga meau (1) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMU,
peakuyii HEWTpalau3alMH, IOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIEHUE SKCIIEPUMEHTANIBHBIX 3a]a4 110 TeMe «BaxHelmue
KJIACChl HEOPTAaHUYECKUX COECTUHEHUI.

Ilepuoauuecknii 3axkoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
Menpneseea. Ctpoenune aToMOB. XUMHYeCKasi CBSI3b. OKHCIUTETbHO-BOCCTAHOBHUTEIbHbBIC
peakuuu

[lepBble TOMBITKH KJIACCUPUKALMUU XUMHUECKUX diieMeHToB. [loHsTHe O rpynmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U HIETIOYHO3EMENIbHBIE METAUIbI, TaJOreHbl, THEPTHBIE ra3bl).
DJeMEeHTHhI, KOTOpble 00pa3yIoT aM(OoTepHbIE OKCUIIBI M THAPOKCUIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckas cucremMa xumuueckux diemeHros J[. M.
MenneneeBa. Koporkonepuognas u junHHONepuoaHas (opmbl Ilepuoanueckoit cucteMbl



xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonbst u rpynmbl. Du3ndecKuil CMBICT
HOPSIKOBOTO HOMEPA, HOMEPOB NEPUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB artomMHbIX saep. W3oromsl. OnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000J04YEK aTOMOB MepBbIX 20 XUMUYECKUX AJIeMEeHTOB [lepuonnyeckoil cucTemsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJlnyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IrPYIIaM U IEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cUCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMunyeckas CBSI3b. Kosanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
DJIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBs3b.

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4eHHEe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMu KUCIOT W ILIEJIOYEel, MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (rOpeHUE, pEaKuu pPa3yioKeHUs, COETUHEHHUS).

Mescnpeomemmnunie céasu

Peanuzanus MexnpenMeTHbIX CBSA3€H MpPHU U3YYEHUH XMMHUU B 8 KJIacce OCYILIECTBISAETCA
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK | MOHSITHH,
ABJIAIOLIUXCSI CHCTEMHBIMHU U1l OT/AIETIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmme ecTecTBEHHO-HAYYHbIE IOHSTHA: HAy4YHBIM (DakT, TUIIOTE3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KilacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aTOM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUECKUN 3apsisi, BELIECTBO, TeJI0, O0BbEM, arperaTHoe
COCTOSIHUE BEUIEeCTBa, a3, (hU3NYECKHe BEJIWYMHBI, €IUHUIIBI W3MEPEHHUs, KOCMOC, IUIaHETHl,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: armocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOJBI, TOJE3HbIE
HCKOIIa€MBbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMUYECKHX dieMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMUYECKHX
DJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaIbLUs W UX COECAUHEHMM B COOTBETCTBUM C
MOJIO’KEHHEM 3JieMeHTOB B [leproauyeckoii cucteMe U CTpOEHHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKOM CBA3M. THIBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIIA KPHUCTAUIMYECKOW PEMIETKHM M BHJIA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMUYECKUX peakuil Mo pa3IudHbIM MPpU3HAKaM (110 YHCITY M COCTaBY
YYaCTBYIOIIMX B pEaKklUU BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo HU3MEHEHHMIO CTeleHen



OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO Y4YacTHIO KaTaau3aTopa). JK30- U
AHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTne 0 cxopocTu XUMHUYecKoi peakiuu. [lonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [loHATHE O TOMOrEHHBIX M TeTEepOreHHbIX peakuusx. Ilonstue o
karanuse. llonarne o XxumuueckoM paBHOBecuu. DPakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUUYECKON PEaKLMU U I0JI0KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, SJCKTPOHHBIA OanaHC OKUCIUTEIHHO-
BOCCTAHOBUTENBHON peakuuu. CoCTaBlIeHWE YPaBHEHHH OKHUCIMTEIBbHO-BOCCTAHOBUTEIBHBIX
peakuMii ¢ UCIOJIb30BaHUEM METO/1a HJIEKTPOHHOI 0 OanaHca.

Teopust 3IEKTPOIUTUUECKON IUCCOLMALNU. DIEKTPOJIUTHI U HEIEKTPOJIUThI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pa3jIMYHbIMM BHJAMHU XHMHMUYECKOH CBS3H.
Crenens quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIUTHI.

Peakiun moHHOro oomeHa. YcioBHsI IPOTEKAHUS PeaKIMi MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KUCJIOT, OCHOBAaHUN M COJIEH B CBETE
IpEJCTaBICHUM 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE pEaKIUU Ha HOHBI.
[TonsiTvie 0 TUAPONIN3E CONEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HeMeTauioB (rpadura W anMmasza), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUM OT BO3ACUCTBHS DPA3IUYHBIX
(bakTOpOB, HCCIIE0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IpoLEcca AUCCOLMALUN
KHUCJIOT, ILIEeJIoYe M cojedl (BO3MOKHO HCIIOJIb30BAaHME BHUJEO MAaTEpUANOB), IPOBEJIECHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TPU3HAKK NMPOTEKAHUS pEeakiuii MOHHOro oOMeHa (oOpasoBaHue
ocajika, BbIAEJICHME Tra3a, 00pa3oBaHME BOJbI), OINBITOB, WUIIOCTPUPYIOLIUX [PUMEPHI
OKHMCIIUTEIbHO-BOCCTAHOBUTENbHBIX pEaKUUil (FOpeHue, peakluu pa3iokKeHUs, COeAUHEHUs),
pacno3HaBaHUE HEOPraHMYECKUX BELIECTB C IOMOIIbIO KAa4eCTBEHHBIX pEakUUd Ha HOHBI,
pelIeHre IKCIIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 1 MX COeJUHEHHSA

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHue M (U3HUecKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XvMHYeCcKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaM{, HEeMEeTallaMu,
menoyamu). XsopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIyYyeHHE,
npuMeHeHue. JlelficTBHe XJIopa U XJI0pOBOAOPO/Ia HAa OPTaHN3M 4YesloBeKa. BaxkHelme Xaopuasl
U X HaXO0X/IEHUE B IPUPO/IE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pu3NyYecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U cepbl. AJUIOTPONHbIE MOJU(PHUKAIIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOMCTBA
ceprl. CepoBomopos, cTpoeHue, (U3MYECKHEe M XUMHUYECKHE CBOMCTBA. OKCHUIBI CEphl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeacTaBUTENs Kilacca KUCIOT M crneuupudeckue). XUMHUYECKHE PEaKIHH,
JeKallde B OCHOBE MHPOMBIIIICHHOTO croco0a IMoyyuyeHus: cepHoil KucinoTel. Ilpumenenue
cepHoil kucnotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaTr-uoH. Haxoxnenue
ceppl U €€ CcoelMHEHUH B TMpupoAe. XHUMHUECKOe 3arpsA3HEHHE OKpYKalollel Ccpeibl
COEIMHEHUSIMU Cepbl (KHCIOTHBIE NOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.



OOmas xapakTtepucTuka 53JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpOCTpaHEHHWE B NpUpoAe, (QHU3UYECKUE H
XUMHUYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYECKHUe
CBOIICTBa, nony4yeHue u npumeHeHne. Conu aMMOHHUsI, UX (HU3MUECKUE U XUMHUYECKHE CBOWCTBA,
npuMmenenue. KadecTBeHHas peaklds Ha MOHBI aMMOHHS. A30THas KHUCIOTa, €€ MOJyuyeHHE,
¢u3nueckue M XMUMHUYECKHME CBOiicTBa (0OmIMe Kak TNpeACTaBUTENs Kiacca KUCIOT |
cneunduyeckne). Mcnoiapb3oBaHWe HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynobpenuii. XuMHuecKkoe 3arps3HeHHe OKPYXarolle cpeibl COeMHEHUSIMH a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOAOEMOB). Docdop, amioTporHble MoAUbUKALNUN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosiyueHue. Mcmomb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHHIA.

OO6mas xapaktepucTuka djeMeHTOB I[VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENECHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINN, PACTIPOCTPAaHEHHE B
npupoje, Gu3ndeckne u XUMUYECKUE CBOMCTBa. Ancopoums. KpyroBopot yriepona B mpupoe.
Oxkcunpl yraeposaa, ux (U3NYecKue U XMMUYECKHE CBOWCTBA, JICUCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIyuYeHUE U MPUMEHEHHE. DKOJIOTnYeckue MpobieMsbl, CBSI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTe3a TII00aJBHOTO TMOTEIUICHUS KiIMMarta, MapHUKOBBIH 3ddekt. YrompHas kucimora U e
CONM, WX (PU3MUECKHME M XUMHUYECKHE CBOWCTBA, IMOJNy4yeHHE W TIpuMeHeHue. KauecTBeHHas
peakiuss Ha  KapOoHar-uoHbl. Mcmonp3oBanue  kapOOHaToB B OBITY, MEIUIIMHE,
MIPOMBIIIJICHHOCTH U CEIHCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, S3TaHOJ, IJHULEPUH, YyKCycHas kuciota). Ilpuponnsie
WCTOYHUKU YTIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPThb), MPOAYKTHI HX MEepepadOTKU
(OeH3uH), uX poJib B OBITY U MPOMBIIUIEHHOCTH. [IOHATHE O OUONIOrMYECKH Ba)KHBIX BEIECTBAX:
KUpax, Oeskax, yrjaeBoJax — M HMX pOJIM B KHU3HU YelOBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPTaHMYECKUX COCTMHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBa, IOJyu€HHE M IpPUMEHEHHE.
CoenuHenus kpemHuss B mnpupoje. OOmmue mnpenacrasieHus o0 okcuae kpemHus (IV) u
KpeMHHEBOH kuciaoTe. CHIIMKATHI, UX UCIOIB30BaHNE B OBITY, B TPOMBIILICHHOCTH. BaxkHelme
CTPOUTENbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEeMEHT, OeToH, jxene300eToH. I[IpoGiemsl
0€30I1aCHOr0 MCI0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEIECHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPWA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpakarolye (pU3NYecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIMOJIb30BaHUE BHJEOMATEpPHANiOB), O3HAKOMIIEHHE C OO0pa3liaMu XJIOPUAOB (TaJIOTEHHJIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHAIIOB), HAONMIOJCHWE TMporecca OOyriauBaHMsS — caxapa TMOJ  JICHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yuYe€HHE XUMHUECKUX CBOICTB pa30aBICHHON CepHOM
KUCJIOTHI, MPOBEJICHHE KaYeCTBEHHOW peakiMM Ha Cyiab(paT-HOH M HaOIIOJeHHE NMpU3HaKa eé
IPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M HX COEIUHEHUN
(BO3MOYKHO HCIIOJI30BaHHUE BHIEOMATEpUANIOB), 00pa3iaMu a30THBIX U (PochHOpHBIX ynoOpeHui,
nojy4deHue, coOupaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaKa, IPOBEACHUE
Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA M (ocdarT-uOH M H3yuYeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO



UCIIOJIb30BaHNE BUJCOMATEPHANIOB), U3yYEHUE MOJIENed KPHUCTAUIMYECKUX PEHIETOK anMmasa,
rpaduTa, (¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOTa3a, MOJyYyeHUE, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHE KaueCTBEHHBIX peakiuii Ha KapOoOHAT U
CUJIMKAT-UOHbl M W3Yy4Y€HUE IMPU3HAKOB HMX IPOTEKAHUS, O3HAKOMJICHHUE C MPOAYKIUEH
CUJIMKAaTHOM MPOMBILIJIEHHOCTH, PELICHUE 3KCIEPUMEHTAIBHBIX 3ajay 1o teme «Baxnenmue
HEMETAJUIBl U UX COCIUHEHHUS.

MeTa/lIbl M MX COCAUHEHUS

OO0mass xapakTepUCTHUKAa XHUMHYECKHX OJJIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme Xxumudeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBs3b M METAJUIMYECKas KpUCTAJUTMYeCKas
peméTka. DJIEKTPOXUMHUYECKUN psJ HanpspkeHuH MertauioB. (DU3MYecKne W XUMHUYECKHE
cBoiicTBa MetayioB. OOmmMe crnocoObl MoxydeHuss MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[[{eounble MeTaIIBL: TIOJIOKEHUE B [leproanueckoi cucteMe XMMUYECKUX 31eMeHTOB /1.
H. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. Puznueckue U XUMHUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHs U Kanus. [Ipumenenue
LIEJTOYHBIX METAJJIOB U UX COCMHECHUM.

[[{enouHO3emMenbHBIE METAUIBI MarHuid M KajabUui: mnojoxkenue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpoe€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusg W Kajblus. BaxkHeimme coenuHeHus
KaJbLHs (OKCHUJI, THAPOKCUI, o). JKECTKOCTH BOABI M CITOCOOBI €€ YCTpaHCHHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. H.
MenpeneeBa, CTpO€HHUE aToOMa, HaXxoXJaeHue B npupoje. Gusnyeckue U XMMUYECKHE CBOMCTBA
aTFOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHUJIA U THIPOKCH 1A TFOMUHUS.

Kenezo: mnonoxenue B Ilepronnueckod cucrtemMe XuMUYecKux a3nemeHtoB J[. H.
MenneneeBa, CTpoeHHUE aTOMa, HaxOXAeHUE B npuponae. Puznueckne 1 XMMUYECKUE CBOMCTBA
xkene3a. Okcunsl, Tuapokeunsl U conu skenesa (II) m sxenmesa (III), mx cocraB, cBoiicTBa u
IIOJIyYECHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMh MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3YYEHHUE PE3YNbTAaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONBH30BAHHE BHAEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJECHCTBUS OKCUAA KaJbIUs U HATPUS C BOJOW (BO3MOXHO MCHOJIb30BAHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHWE CBOMCTB JKECTKOM BOJIBI, TpoIlecca TOPEHHUS Keie3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHUs, KaJbIlHs, alFOMUHUA, [IMHKa, xkene3a (II) u xenesa
(III), meau (II), HaGmroieHNE W OMKMCAHUE MPOLIECCOB OKpAIIMBaHUS IUIAMEHU MOHAMH HaTpus,
KaJIis ¥ KaJIbIHs (BO3MOXKHO HCIIOB30BaHUE BUICOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BaxkHeline MeTaulbl U UX COCTUHEHUS.

XuMus M OKpyxKaouas cpeaa

BemecTtBa n Marepuansl B MOBCEIHEBHON *KWU3HU 4YeloBeKa. be3omacHoe MCHoOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax |
OTPABJICHUSIX.



XUMHYECKOE 3arpsA3HEHUE OKPYKAIOIICH cpebl (TTpeaesibHast JOMYCTUMast KOHIICHTPaIUs
Beriects, nanee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJUMEPHBIC MATEPUAJIBI).

Meosricnpeomemmnie ceazu

Peanuzanus MeXIpeAMETHBIX CBA3EH MPU U3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
SIBJISIFOIIMXCSI CHCTEMHBIMU JUIS1 OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHATHUS: HAay4YHBIM (akT, TUmore3a, 3aKOH, TEOpHs,
aHanms, CHUHTE3, KIacCU(pUKaLs, MEPUOIUYHOCTb, HaOJIIOICHHUE, AKCIIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA dPPEKT, TEXHOJIOTHSI, MATCPHUAITHI.

®duszuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJA, HN30TOIIbI,
pPaIMOaKTUBHOCTb, MOJIEKYJA, OJJICKTPUUYECKUW 3apsil, MPOBOAHUKH, IOJYIPOBOJHUKH,
JTUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BhEM, arperaTHOe COCTOSIHHE BEIIECTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpajIbHbIe YAOOpPEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IOJC3HBIC
HCKOIIaeMbl€, TOIUINBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS NPOTrpaMMbl OCHOBHOTO 0OmIiero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0J1€¢ 00Y4YEeHHsI XUMUHU B €IMHCTBE Y4€OHOW M BOCIIUTATEIbHOM 1€ATEIbHOCTH B
COOTBETCTBUM C  TPAJAWIMOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMA W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpPaBUIAMHU M HOpPMaMM HOBEJICHUS U
CHOCOOCTBYIOT MpOLIeccCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALINN 00YUarOIUXCS.

JIn4HOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAarOIIMXCS PYKOBOACTBOBATHCS
CUCTEMOMN NO3UTHBHBIX IIEHHOCTHBIX OPHEHTAllMi M pacIIMpEeHHE ONbITa ACSITEIbHOCTU Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpMoTHYeCKOro BOCHUTAHMA:

LIEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUECKOMY M HAyYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAuU€HUs XHUMHUYECKOM HayKH B J>KM3HH COBPEMEHHOro OOILECTBa,
CHOCOOHOCTH BJaJIETh JOCTOBEPHON HMH(OpMaIueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUpPOBOW M OTEUECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 yCTpoicTBe
MHpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHUS:

NpPECTaBICHNUs O COLHUAIBHBIX HOpPMax M IMpaBHJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOINECTBEHHO  IOJIE3HOM,
yueOHOMCCIIeI0BATEIbCKOM, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTU K
pa3Ho00pa3HOi COBMECTHOW JI€ATENBHOCTH MPHU BHIMOIHEHUH Y4€OHBIX, TO3HABATENIbHBIX 3a/1a4,
BBIMOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TONH y4eOHOW IesITeIbHOCTH, TOTOBHOCTH



OIICHUBATh CBOE TIOBEICHWE M TOCTYNKH CBOMX TOBApHUINCH C TO3WIIMH HPABCTBEHHBIX M
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUs ITOCIEACTBUMN IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 O3HAHMS:

MHPOBO33PCHUYECKHE  TPEJACTABICHHUs O  BEIIECTBE MW  XHMHYECKOW  pPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIONIAE OCHOBY IS
MOHMMAHUS  CYINIHOCTH HAYYHOW KapTHHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOIBI, B3aMMOCBS3SX YEIOBEKA C MPUPOTHON CPEIOi, O poJin
XHMUH B IIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHBIC MOTHBBI, HAIPaBJICHHBIC HA IIOJyYE€HHWE HOBBIX 3HAHUW 10 XHMUH,
HEOOXOMUMBIC JUJIsi OOBSCHEHUS HAOJIOIaeMbIX TMPOIECCOB U SIBICHUMN, IO3HABATEIIBHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIBTYpPhI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIILHON pabOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHOHN JIUTEPATypOH, MOCTYIHBIMH TEXHHUYECKHMMH CPEACTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYyYEHHIO W TIO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
€caM000pa30BaHUI0, IPOSKTHOW M HMCCIEAOBATEIBCKON JIEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBIEHHOCTU U YPOBHs 00y4YeHUS B JajbHEHIIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbA:

OCO3HAHHWE IIEHHOCTH JKH3HH, OTBETCTBCHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 3JIOPOBBI 00pa3 JKW3HH, OCO3HAHWE IMOCICACTBHUA W HEMPHUATHE BPEIHBIX
NpUBBIYEK (YHOTPEOIEHUS alKOrojisi, HapKOTUKOB, KYpEHHUs), HEOOXOAMMOCTH COOIIOJICHUS
npaBusl 0€30MacCHOCTU MpH OOpallleHMH € XMMHYECKHMHU BEIIECTBAMH B OBITY U peallbHOMN
JKHA3HU,

S) TPy10BOr0 BOCIIUTAHUSA:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOQPEeCcCHil U TPpyAa pa3iuyHOro pojia, YBaXKEHHUE K
TpyAy M pe3yibTaTaM TPYIOBOW [EATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HpPUMEHEHUs
NPEIMETHBIX 3HAHWW 110 XUMHH, OCO3HAaHHBIM BBIOOP WHIMBUAYAIBHOW TPACKTOPUU
MIPOJIOJDKCHHST O00pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil nmpodecCHOHaIbHOU NesSTENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJaTUPOBATHCS B MPOGECCHOHATBHON CPeIE;

6) PKO0JIOrMY€eCKOro BOCIIUTaHHUA:

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K TPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emIre,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 30POBOTO0 M 0€30MacHOro oOpasa >KWU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIIOJIEHHUS TPaBHJI O€30MacHOTO MOBEJAEHUS TP padOTe C BEIIECTBAMH,
a TaKKe B CUTYAIUSX, YIPOKAIOIINX 370POBBIO M KU3HU JTFOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, TMOJIydaeMble NpPU H3YYECHUH XHUMHH, IS PElIeHUs
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPEIOil, ISl OBBIIIEHHUS YPOBHS SKOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJIOOATFHOTO XapakTepa SKOJIOTHYESCKHX MPOOJIeM W MyTeld WX PemieHUs
MOCPEJACTBOM METOJIOB XMMHH, SKOJIOTHIECKOTO MBINIICHHS, YMEHHUS PYKOBOJICTBOBATLCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLIMATBHON MTPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX PE3yJIbTaTOB BBIICISIIOT 3HAYMMBIC JUIS (OPMHUPOBAHUS
MHUPOBO33pEHHUsT OOIICHAYYHBIC MMOHATHS (3aKOH, TCOPHS, MPUHIIUI, TUTOoTe3a, (aKT, CHCTEMa,
MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEeIMETOB (JOPMUPOBATH MPEIICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHHE MHpa, U YHHUBEpCAIbHBIC ydcOHBIC NeHCTBUS (TIO3HABATEIbHBIC,



KOMMYHHKATHBHBIE, PETYJISTHUBHBIE), KOTOpbIE OOECIeYMBaOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIECTBICHUIO YUeOHON EATEIIbHOCTH.

ITo3HaBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornueckue aeiicTBus:

YMEHMSI HCIOJIB30BaTh IPUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOCHUU 3HAHUMU:
pacKpblBaTh CMBICI XMMMUYECKHUX MOHATHM (BBIAECJIATH MX XapaKTEpHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C APYTUMH MOHSTUSMH), UCTIONB30BATh MOHATHS U1 OOBSCHEHUS
OTIENbHBIX (DAaKTOB W SBJIEHHH, BBIOMpAaTb OCHOBaHMS M KPUTEPUM MAJs KiacCU(UKaLUU
XUMHUUYECKHX BEILECTB U XMMUUYECKUX PEaKLUM, yCTaHABIUBATh IPUYMHHO-CIECICTBEHHBIC CBSI3U
MEXy 0OBEKTaMHU U3YUEHUsI, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, 1€AYKTUBHBIE,
10 aHAJIOTMH), AEJIaTh BBIBObI U 3aKIIOUECHUS;

yMEHHUE MPUMEHATh B MpoLecce MO3HAHUSA MOHATHS (IPEIMETHbIE M METalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, IpeoOpa3oBbIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMH4YecKass (GopMylna M YypaBHEHHWE XHMMHUYECKOH pEakIuu — NP pPEIICHHH Y4eOHO-
IIO3HABATEJIBHBIX 3alad, C Y4€TOM OTHUX MOJEJIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepu30BaTh CYILECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEILECTB U
XUMHYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBS3U H
IIPOTUBOPEYMS B U3yYaEMBIX IIPOLIECCAX U SABJICHUSIX.

ba3zoBble nuccienoBarebCcKue 1eHCTBUSA:

YMEHHME HCIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHl B Kau€CTBE MHCTPYMEHTa IIO3HAHUSA, a
TaKK€ B KayeCTBE OCHOBBI i1 (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHMIO, OPraHM3allid U MPOBEJICHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HAa0II01aTh 3@ X0/10M IPOLIEcca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €TI0
pe3yabTar, (HOopMyIHpPOBATH OOOOLICHHS W BBIBOJBI IO pe3yiabTaTaM MPOBEAEHHOTO OIBITA,
UCCJIEIOBaHMsI, COCTABIISATh OTUET O POEIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMeHUue BbIOUpAaTh, aHATU3UPOBATh U HHTEPIPETUPOBATh HH(OPMALMIO PA3TMUHBIX BUI0B
1 (GOpM IPECTaBICHHUS, TOJYyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-MOMYJIspHAsl IUTEpaTypa
XUMHYECKOTO COJIEp’)KaHMs, CIpaBOYHbIE MocoOus, pecypchl WHTepHeTa), KpUTHUYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHUE NPUMEHSTh Pa3IMuHble METObI U 3aMPOCHI MPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX ISl BBIITOJIHEHUS YYE€OHBIX U IMO3HABATEIbHBIX 3aa4
ONpeAeNéHHOr0 THIMA, MPUOOPETEHHE OMbITa B 00JACTH HUCIOJIb30BaHUS HH(OPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJ€HUE KYIbTYPOH aKTUBHOI'O HCIIOJI30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTENbHO BBIOMpPATh ONTUMAJbHYIO (HOpPMY IperCTaBICHUS]
uH(pOpMallMl ¥ WIUIIOCTPUPOBATH pEIIaeMble 3a/aydl HECJIOXKHBIMU CXEMaMH, JuarpaMMaMi,
apyrumu popmamu rpaduku U X KOMOWHAIUSAMU;

yYMEHHUE HCMOIb30BaTh M aHATU3UPOBaTh B Mpolecce y4yeOHOM M HcCiIe0BaTeNnbCKOM
NeSITebHOCTH HH(POPMAIIMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIbCKOT0 X035HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY KaroIeHd TPUPOJHON Cpebl.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUA:

yMEHUsl 3agaBaTh BOINpPOCH (B XoJe jauanora M (WiM) AUCKYCCHH) IO CYIIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATH CBOM NPEIJIOKEHHS] OTHOCUTENBHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;



YMEHHUsI IPEACTABIIATH MOMy4YEHHBIE PE3yIbTaThl TO3HABATEIBHOMN JAEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eJlaTh MPE3CHTALMI0 Pe3yJbTaTOB BBIMOJHEHUS XHMUYECKOTO
JKCIIepUMeHTa (Ja00opaTOpPHOTO OMbITa, JTA0OPATOPHOW pPAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

yYMEHHsI y4eOHOTO0 COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJILHON U
HCCIIEIOBATEIbCKON JICATEIIBHOCTU TPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX WHTEPECOB U COTJAcCOBaHMs NO3MLUK (00CYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMbI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/ieJieHe KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJITHEHHOW pabOThI U IpyTHe).

PeryasiTuBHbIEe yHHBepcalbHble yueOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENILHO OMPEACIATh eI IeSTeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBaTh W MpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
HanOosiee 3¢ (EKTUBHBIE CIOCOOBI  peIIeHHWs Y4YeOHBIX M IIO3HABATENbHBIX  3ajad,
CaMOCTOSATENIBHO COCTABIIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEWCTBUM IpU
BBIITOJIHEHUH 33JaHUH C y4ETOM TMOJNyYeHHs] HOBBIX 3HAaHMHA 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEAKIIMIX, OLIEHUBATh COOTBETCTBUE MOJNYUYEHHOTO pEe3ysbTara 3asBIICHHON 1LIeMu,
YMEHHE HCI0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJaHUI.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yNbTAaTOB IO OCBOCHHUIO 0053aTENBHOTO COJEPIKAHHMS,
YCTaHOBJICHHOTO JaHHOM (enepanpHOil paboueid mTporpaMMoi, BBIAEISIOT: OCBOEHHBIC
oOydJaromuMucs Hay4YHble 3HAHUS, YMEHHS U CHOCOObI JeWCTBUH, creuuduyeckue s
OPeIMETHOW 00acTH «XUMHS», BUIBl JNEITEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €0
MHTEPIpPETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHIA:

® pacKphIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHSTHUI: aTOM, MOJEKYJa, XUMUUYECKHM
3JIEMEHT, MPOCTOE BEIECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/HAsI), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas JOJISi XHMHUYECKOTO
3JIEMEHTAa B COEIMHEHHMH, MOJISIPHBIM 00BEM, OKCUA, KHCIOTa, OCHOBAaHHUE, COJIb,
3IIEKTPOOTPHLIATENILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peakiysl, Kiaccuukanus
PEaKIHii: peakIui COSAMHEHUS, PEaKIIUH Pa3NIOKECHHS, PEaKIINH 3aMEICHHS, PEaKIInU
o0OMeHa, 9K30- ¥ YHJIOTEPMUYECKHE PEaKINH, TETUIOBON A(P(PEKT peakiuu, SApo aToma,
AJIEKTPOHHBIN CJION aTroma, aTOMHas OopOWTanb, paguyC aToMa, XUMHYECKas CBS3b,
MOJIIpHAasl W HETOJIApHAas KOBAJIGHTHAsl CBSI3b, MOHHASI CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBop, MaccoBasi 10JIs BemlecTBa (IPOIEHTHAsI KOHIICHTPAIINs) B PaCTBOPE;

® WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XWMHUYECKHX TMOHITHH W TPUMEHSATH ITH
TIOHSATHS TIPH OTIMCAaHUH BEUIECTB U MX TPEBPAIICHUN;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJSi COCTaBIeHHS (OpMYT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

e OmpeneNsITh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETICHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, MPHHAUICKHOCTh BEIIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1O QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHAs! U MOHHAs) B HEOPTAaHUYECKUX COCTUHEHUSX;

e packpeiBath cMbich Ilepuonuueckoro 3akona J[. M. MenneneeBa: 1eMOHCTPHPOBATH
NOHUMaHHE MEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB OT HX



nojoxeHus B Ilepuonnmyeckoil cucreme, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUs, 3aKOHAa ABOIaJipo;

ONHKCBHIBATh M XapakTepu3oBaTb TabmuuHyo (opmy Ilepuoanyeckoit cucremsl
XUMHUYECKMX JIEMEHTOB: pa3jinyaTh IOHATUS «J1aBHas noarpymnna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble U OonblMe MEPHOAbI, COOTHOCHUTH
0003HaueHusl, KoTopele UMeroTcst B Tabiuue «llepuonuueckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COocTaB M 3apsj sapa, o0llee 4YHUCIO JJIEKTPOHOB U
pacripe/ielieHUe UX I10 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIMPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIJIOBOMY
ahdexry);

XapakTepu3oBaTh (OMMCHIBATh) OOIIME XMMHUYECKHE CBOMCTBAa BEIIECTB Pa3IMYHbBIX
KJIacCOB, IOATBEpXKJas  ONMCAHUE IPUMEPAMU  MOJIEKYJIPHBIX  ypaBHEHUH
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

IPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKHUX IIPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (OpMyJie COEUHEHNS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peakiuy;

IPUMEHSTh OCHOBHBIE ONEpALMU MBICIUTEIbHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEeHHE, 0000IIeHHE, CUCTEMATH3alMI0, KIAaCCU(UKALMIO, BBIBICHUE MPUYUHHO-
CJICZICTBEHHBIX CBsI3ed — JUIl M3Y4YEHHUs CBOICTB BEIECTB UM XMMHMYECKHX PEaKIH,
€CTECTBEHHO-Hay4YHbIE ~ METOJbl  IIO3HaHUS  —  HAONMIOJEHUEe,  HU3MEpEeHHUE,
MOJIEJUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

cleoBaTh IpaBWJIaM TOJb30BAaHUS XUMHYECKOM TMOCYyI0M U 1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBuWiaM OOpallleHus C BEUIeCTBAaMH B COOTBETCTBHH C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYEHHIO
U cOOMpPaHUIO Tra3000pa3HBIX BEHIECTB (BOJOPOJA U KHUCIOpPOJA), MPHUTOTOBIECHUIO
pacTBOPOB € ONPEAECIEHHON MacCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, IUIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PAaCIIO3HABAaHUIO PACTBOPOB IlETIOUYEeH U
KHCJIOT ¢ TOMOIIBIO UHIMKATOPOB (JTakMyc, peHoN(TaIenH, METUIOPAHXK U ApYTrHe).

K xoHuy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y 00YHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX IMOHATHNA: XUMUYECKHUU DIIEMEHT, aTOM,
MOJIEKYJIA, NOH, KATUOH, aHMOH, IIPOCTOE BEIECTBO, CI0KHOE BEIECTBO, BAJICHTHOCTD,
AJIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKUCIEHUS, XUMHUUYECKas peakLHs, XUMHUYECKas
CBSI3b, TEIUIOBOU 3((EKT peakinu, MOJIb, MOJSIPHBIH 00BEM, PACTBOP, HIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIUs, peaklUWd HOHHOrO OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE peaKluu,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAaKIUM,  OKHCIHUTEIb,  BOCCTAHOBUTEIND,
OKHCIICHME€ M BOCCTaHOBJIECHUE, AIJIOTPONHs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTAUIMYecKas pemeérka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XHMHUYECKOM pEeakluH, IPEeAesIbHO JIONyCTUMAas
koHueHrpanus [1/IK Bemectsa;



WLUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHSATHH M TPUMEHSTH STH
MOHSTHS IIPH OMTUCAHUH BEILIECTB U UX MPEBPAIICHUN;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY [UIsI COCTaBJi€HHUS (OpMyn BeIIecTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;

ONpeAeNATh BaJCHTHOCTh M CTENEHb OKHUCJICHHS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPUHAAJIEC)KHOCTh BEIIECTB K OINpeAcIEHHOMY
KJIACCy COCNMHEHUN 1o Qopmyiam, BUJ XUMUYCCKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJUInYecKas) B HEOPraHMYECKUX COCIMHEHUSX, 3apsii HOHAa MO XHUMHUYECKOH
dbopMmyre, xapakTep Cpellbl B BOAHBIX PACTBOpPaxX HEOPraHWYECKUX COCIMHEHUH, TUI
KPUCTAIITMYECKON PEeIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro TOHUMAaHUE: ONMMCHIBATh U XapaKTepu3oBaTh Tabnuunyo ¢opmy Ilepuonnyeckoit
CHCTEMBl XMMHMYECKHX OJJIEMEHTOB: pasiHuaTh IMOHATHA «TJaBHas mnoirpymma (A-
rpymmna)» u «mobounas mnoxarpymnma (b-rpynma)», Mameie W OOJBIINME TIEPUOJIBI,
COOTHOCUTh O0O3HAuUEHUS, KOTOpPhIE HMEIOTCI B MEPHOAUMYECKON Tabnuie, ¢
YHCJIOBBIMH XapaKTEPUCTHUKAMH CTPOSHHSI aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB U
3apsij siipa, o0Iee YMCio AIEKTPOHOB U PACIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HX
COCIMHEHUI B MpeJenax MalbIX MEPUOJIOB U TJABHBIX MOJATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE AIIEMEHTHI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENIEHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) OOMIMEe W cHenu(uYecKrne XHUMHUYECKHE CBOICTBA
IPOCTHIX M CIIOKHBIX BEIECTB, MIOATBEPKIasi ONMMCAHUE IIPUMEPAMH MOJICKYIISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

COCTaBJISITh YPABHEHHUS HJICKTPOJIUTHUECKON TUCCOLUUAIIMU KHUCIIOT, IIEJI0YEd U COJIEH,
MOJIHBIE U COKpALIEHHBIE YpaBHEHUS peaklMii HOHHOTO OOMEHa, ypaBHEHUS PeaKIIHid,
HNOJATBEPXKIAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BelleCTBaMHU
Pa3INYHbIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIui;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT HUX CTPOEHMSI, BO3MOXHOCTHU
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUH B PA3INYHBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTO AJIEMEHTA M0 (OpMyJie COEJUHEHHS], MACCOBYIO JIOJIIO BELIECTBA B
pacTBoOpe, MPOBOJIUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOUN pEaKInu;

coOnrofarh TMpaBuia MOJb30BAaHUS XHMMHUYECKOM TMOCyqol M JabopaTopHBIM
0o0OpyJIOBaHUEM, a TaK)Ke IpaBHUia OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMH TI0 BBITOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB TIO TIOTYYECHHUIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKUCIIOTO rasa);

MIPOBOJUTH PEAKIIMH, TTOATBEPIKIAIOIINE KAYEeCTBEHHBI COCTAaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJOpPHUI-, OpoMHI-, HOAMI-, KapOoHatr-, Qocdar-,
CWJIHKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS H HOHBI H3YUYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHHMUECKUX BEIIECTB;



MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON IEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMATHU3aIlMI0, BBISIBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
HAayYyHbIC METOJbI [O3HAHUS — HaONIOJICHWE, W3MEPEeHHUEe, MOJCIMPOBAHUE,
AKCTIEPUMEHT (PEabHBIA U MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KosuyecTBO 4acoB
Ne HaumenoBaHue pa3jieioB U JyekTpoHHbIe (U(PPOBBIE)
n/n TeM NPOrpaMMbl Bcero Konrpoapurie Tpakriecikue o0pa3oBaTesibHbIE PeCypchbl
padoThI padoThI
Pasznea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMus — BaxHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 ) bubnuorexa [JOK
MPaKTUYECKON JeATETbHOCTH https://m.edsoo.ru/7t41837¢
4yeJoBeKa
12 BemntecTBa 1 xumMmueckue 15 | bu6mmoreka [JOK
peakiu https://m.edsoo.ru/7f41837c
Hroro no pazgeny 20
Paznen 2. Baxkneililme npeacTaBuTe/ I HEOPraHU4eCKHX BellecTB
1 Bosnyx. Kucnopona. [lonsarue 6 1 bubnnorexa [JOK
00 okcHmax https://m.edsoo.ru/7f41837¢c
5 Bonopon. [onsitue o g | bu6mmorexa [IOK
KHCJIOTaX U COJISAX https://m.edsoo.ru/7f41837c
)3 Boga. PactBopsl. [Tonsitue 06 5 ] | bu6mmoreka [JOK
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJTIACCHI bubnuorexa [JOK

2.4 . 11 1
HEOPraHUYECKUX COCIUHEHUN

https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Paszgea 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuU

3.1 [lepuonuueckuii 3aKOH U 7

bu6mmoreka [JOK




[lepuoaunueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma

Xumudeckas CBSI3b.

https://m.edsoo.ru/7f41837¢c

bu6mmoreka [JOK
3.2 O - 8 2
FHETITEIRHO https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKLINU
Htoro mo pazaen 15 Bubmmorera LIOK
pasAcIy https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmmorera LIOK
P P https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10 68 5
I[TPOI'PAMME
9 KJIACC
Konu4yecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHue pa3iejioB H TeM uugpoBbie
Ne ni/m P Konrpoabnbie IIpakruyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
Pa3nen 1. BemecTBO M XMMU4ecKHe peaKuu
[ToBTOpeHue U yriydieHrne 3HaHui bubmuoreka [IOK
1.1 5 1
OCHOBHBIX pa3/iesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuorexa [IOK
' peaxmmit https://m.edsoo.ru/7f41a636
DNEKTPOIUTHYECKAsT JUCCOLIUALIM. bubmuorexa [JOK
1.3 8 1 1
XHUMHUUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17

Pasznen 2. HeMeTaJJIbI M HX cOeTMHEHHUS




1 OO0m1as xapakTeprucTUKa XUMHYECKUX 4 bubnuorexa [IOK
’ anemeHToB VIIA-rpynmel. ["agorenst https://m.edsoo.ru/7f41a636
s Oimeem xap'ciflTAepHcha xg:mqeczlx ) BuGmorexa LIOK
) HICMEHTOB “TPYHHEL epa i https://m.edsoo.ru/7f41a636
COEIUHEHUS
23 | oxemenror VAoymams Avon docpoprm |7 BuGuorera LIOK
' : Py ' ’ p https://m.edsoo.ru/7f41a636
COEIUHEHUS
e | S s 8
) " . YL, YTIEpOl https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Hroro no pazneny 25
Pasznea 3. Merajliibl M MX COCIUHEHUS
3.1 OO01111e cBOMCTBA METAIIIIOB 4 bubmorexa [OK
' HIHE CBONCTRA METATIO https://m.eds0o.ru/7f41a636
bubmmoreka IIOK
2 B i 1
3 AKHENIIINE METAIIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Paszgea 4. Xumus u oKpysKammas cpeaa
4.1 B TBa U MaTepHUabl B )KU3HHU YEIOBEKA 3 bubmorexa HOK
' eHee P 3 IoBe https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
p BHOE BhEMS 3 bubmuoreka [{OK
C3CPBHOC Bpe https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
N KounyecTBo 4yacoB JJleKTPOHHBbIE HU(PPOBHIE
wn Tema ypoka Beero Kontpoabnbie IlpakTuueckue  00pasoBaTejbHbIe
padoThI padoThI pecypcbl
| IIpeamer xumun. Poiap XMMUU B KU3HU 1 bu6mmoreka [JOK
yeJjoBeka. Tea U BelmecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTO/IaX TO3HAHUS B XUMUU 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuna
3 paboThl B 1a00paTOPUU U IPUEMBI | 1 bubnunoreka [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucrtele BemecTBa U cMecu. CiocoObl | bu6nmoreka [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktrueckas padota Ne 2 «Paznenenue
5 c;[)eceﬁ (Ha HpI/III)VIepe OUYUCTKHU H(ﬁsapeHHoﬁ 1 1 Brbmiorexa LIOK
COJIN)» https://m.edsoo.ru/ff0d28c8
bubnmuorexa [JOK
6 ATOMEL H MOIICKYTEL 1 https://m.edscL)E).ru/fdeZa6c
7 XuUMHUYECKUE TTEMEHTHI. 3HAKH (CUMBOJIBI) | bubnmoreka [JOK
XUMHYECKUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u crnoxHBIE BELIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUECHHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubnmoreka [JOK




Xumunyeckas popmyina. BaneHTHOCTh aTOMOB
XUMHUYECKUX HJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 OrtHocuTenbHas aTOMHAs Macca. bu6mmoreka [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XMMAYECKOTO 3JIEMEHTa B bubmuoreka [JOK
COCMHECHUH https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Moiib. MossipHast bu6mmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 du3znyecKkrue U XUMHUYECKUE SIBICHUS. bubmuoreka [JOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs MPOTEKAHUS bubmmorexa [IOK
XUMHUYECKHUX PEeaKIMi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MacChl BEIIIECTB. bu6mmoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus kojimuecTBa, MacChl BEIIECTBA bubmuoreka [JOK
10 YPaBHEHUAM XUMHUYECKUX PEaKLIUi https://m.edsoo.ru/ff0d5708
Knaccudukamnus XuMHIecKux peakiui
18 (coenHHq;HmI,IpasnomeHm, 3a1\IZe1ueIims[, bubmorexa HOK
https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHITUKJIONEIUCT. O6O6YI[IIIGHI/IG n bubmorexa [TOK
R https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIs 3HAHUI
20 KontponsHas padora Nel no teme bubmuorexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bos — cmech ra3zoB. CocTaB BO3ayXa.
21 KI/ICJJI'I}:I()OJI — BIIEMEHT U TPOCTOE Bellllly;(CTBO. bubmorexa [OK
https://m.edsoo.ru/ff0d448e
O3zoH
22 dusnvecKkrue 1 XUMUYECKHE CBOMCTBA bu6mmoreka [JOK




KHCIIOpo/ia (peakIui OKUCIICHHS, TOPCHHE).
ITonsaTHEe 00 OKCUIAX

CriocoOslI MosTy4eHus KUCI0poia B

https://m.edsoo.ru/ff0d4614

bu6mmoreka [JOK

23 71a00paTOPUH U MTPOMBIIIIICHHOCTH. https-//m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoit 3 PeKT XUMUICCKON pEeaKIIHu,
24 IIOHATHE O T(i);)bMOXI/IMI/I‘-IGCKOM yII))aBH:HHH, Bubnnorexa HOK
https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJO0TEPMHUUECKHUX PEaKIIMIX
TomnuBo (HedTh, yroib U METaH).
25 3arpﬂ3Helgne(11;03ﬂyy§(a, CIocoObI Zro Bubmmorexa LIOK
https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «lPlonyquHe u I(2061/1paH1/1e KHUCJI0pO/Ja, Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE e€ro CBOMCTBY
7 Boxopon — 351eMeHT U IIpOCTOE BELECTBO. bub6nuorexa [IOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
)3 du3nyecKkre 1 XMMUYECKHUEe CBOMCTBA bu6mmoreka [IOK
Bogopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHCIIOTAX U COMSX Bubmiorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus BOAOPOa B bubnmoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
31 «lPlonyquHe u I():061/1paH1/Ie BOJIOPO/IA, bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4{42
M3Yy4YEHUE €ro CBOMCTBY
N N bubnuorexa [JOK
32 Mosmsipabiii 00bEM ra3oB. 3aK0H ABOTaIpO hitps://m.edsoo.ru/ff0d542e
33 Breruncnenus o0b€Ma, KOTHYECTBA BEIIECTBA bubnmoreka [JOK




rasa o ero U3BECTHOMY KOJIHMYECTBY
BEIIECTBA UIIH 00BEMY

Boruncnenust 006EMOB ra3oB M0 ypaBHEHUIO

https://m.edsoo.ru/ff0d55a0

bu6mmoreka [JOK

34 peakuu Hil OCHOBE 3aKOHa 00BEMHBIX hitps-//m.edsoo.ru/f0d5708
OTHOIIICHUI Ta30B
35 dusnyeckue 1 XUMHUYECKHUE CBOMCTBA BOJBI bubmorexa HOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 bubnmoreka [JOK
MHUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBopuTenb. HackleHHbIe 1
37 HelfacmmeHHe EaCTBopH. Mat:]f:OBa;I JIOJISt Bubmmorexa LIOK
https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 1o Teme
38 «I?IpI/IFOTOBJ'ICHEC PacTBOPOB C ONPeNEIEHHON bubmmorexa LIOK
N N .. https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA»
39 KonTponbnas padora Ne2 no teme bubnnorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiaccupUKalus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydeHue u XUMHUUYECKHE CBOMCTRA
41 KI/ICJ‘Iy(jFHBIX OCHOBHBIX U aM(OTEPHBIX bubmiorexa OK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubmuorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bubmuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2




bu6mmoreka [JOK

45 Ilonyyenne u XMMUYECKHE CBOMCTBA KUCIOT
YA https://m.edsoo.ru/ffOdfee2
Comnu (cpemHue): HOMEHKIIATypa, CIIOCOOBI bubmuoreka [JOK
46 .
MOJyYEeHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue
3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubmmoreka [JOK
47
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
I'eneTndeckas cBsI3b MEXKIy Ki1accamu bubmmorexa [IOK
48 .
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
49 0606 . bu6mmoreka [JOK
00IlIeHrEe U CUCTEeMaTH3aIisl 3HAaHUIA
= . https://m.edsoo.ru/00ad9cb2
KonTponbras padora Ne3 1o Teme
50 "0 P P bubmmnoreka [IOK
CHOBHBI€ KJIaCChl HEOPTaHMYECKUX
o P https://m.edsoo.ru/00ad9ela
COCMHEHUI
[TepBbIe MOMBITKY KiTacCU(DHUKAITHI
51 g ec 3JIEMEHTO ?[0 ; €eo a bubmmorexa LIOK
XUMHUYECKHX dJIeMeHTOB. [IoHATHE 0 Tpymmax
20 https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 2JIEMEHTOB
Ilepuonnueckuii 3akoH u [leprnoanyeckas
52 c f e I; ec a71e ep oﬂll 14 Bubnrorexa LIOK
HcTeMa XUMUYECKHX deMeHnToB []. 1.
https://m.edsoo.ru/00ada52¢c
Menneneena
53 I bubnmoreka [JOK
€PHO/IbI, TPYIIIHI, TIOATPYIIITHI
PHOARL TPY APy https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX SIJIED. bubnmuorexa [JOK
H3otomns https://m.edsoo.ru/00ada342
CTtpoeHue IIEeKTPOHHBIX 000JI0YEK aTOMOB
p p B bu6mmoreka [IOK
55 aneMeHToB [lepuoanyeckoii cucremsr . U.

Menpeneena

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




XapaKTepI/ICTI/IKa XHUMHUYECKOI'O 3JICMCHTA I10

56 ero nosioxeHuto B [lepuoguyeckoit cucreme Bubmiorexa LIOK
https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa ajis
57 pa3BUTHS HayKu U nipakTuku. [. 1. bubmuoreka [JOK
MenaeneeB — y4€HbIN, IEAror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
PesepBHbIil ypok. O0001ICHHE 1
58 CI/ICTI;MaTI/ISZEI/I}I 3HaHHfIHl / Beepoccuiickast bubmorexa [OK
https://m.edsoo.ru/00adb33c¢
poBepoyHas padbora
KonTponbras padora Ne4 1o Teme
59 <<CTp(I:€HI/IC aT(I))Ma. Xumudeckas CBsi3by / Bubmorexa HOK
. https://m.edsoo.ru/00adb486
Bcepoccuiickas npoBepouHas pabota
60 DNEeKTPOOTPHUIIATEITFHOCTh ATOMOB bubnuotexa [JOK
XHMHYECKUX JJICMEHTOB https://m.edsoo.ru/00adaab8
61 HMonHasg xumMuueckas CBI3b Brbmmorexa LIOK
https://m.edsoo.ru/00adac34
62 KoBasieHTHas monsipHast XMMUYECKasi CBA3b Bubmrotexa LIOK
https://m.edsoo.ru/00adaab8
63 KoBasieHTHas1 HeMosIpHAs XUMUYECKas CBSI3b Brbmiorexa LIOK
https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
o4 CreneHb okHCICHHA https://m.edsoo.ru/00adae28
65 OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIC PEAKIINU bubmorexa [TOK
https://m.edsoo.ru/00adb076
66 OKUCIUTEIN U BOCCTAHOBUTEIH Brbnrorexa LIOK
https://m.edsoo.ru/00adb076
67 PesepBHelit ypok. O6001ICHNE 1 bubnmoreka [JOK




cuctemaTusanus 3HaHuil o reme «CTtpoeHue
aToMa. XUMHUYECKas CBA3bLY

https://m.edsoo.ru/00ad9cb?2

68 PeszepBHbIil ypok. O60011IeHIE 1 | bubmuoreka [JOK
cucTeMaTu3alus 3HaHU| https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 6
9 KJIACC
KouunyecTBo 4yacoB DJIeKTPOHHBbIE HU(PPOBHIE
Ne ni/m Tema YpoKka K()]-[Tpo,m,]-u,[e HpaKanecxne oﬁpasoBaTeanme
Beero padoThI padoThI pecypcel
|| cnorens moacesa stewenton 1. 1 EuGmonesa LIOK
https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
2 XI/IMI/I‘IGCKII:/)IX 3JIEMEHTOB MEPBbIX TPEX 1 Brbmiorexa LIOK
https://m.edsoo.ru/00adb6b6
MIEpHOJIOB
3 Knaccugukanus 1 HOMEHKIaTypa | bub6nuorexa [IOK
HEOpPraHMYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Bupl XuMH4eCcKOil CBSA3U U THUIIBI bubmuoreka [JOK
4 . 1
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme
5 «IToBTOpeHue u yriy0neHne 3HaHUIA 1 1
OCHOBHBIX pa3/ieNIoB Kypca 8 Kjacca»
Krnaccudukanys XuMHUECKUX peaklui Mo bubnnoreka [JOK
6 1
Pa3IMYHbBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
7 ITonsiTHE O CKOPOCTU XMMHYECKOU PEaKIUH. | bubnuorexa [IOK

IToHsATHE O TOMOTCHHBIX U TCTCPOrCHHBIX

https://m.edsoo.ru/00adbe9a




pCaKknusax

IloHsaTHE 0 XUMHUYECKOM paBHOBCCHUMU.
(DaKTOpr, BJIMAIOIIME HA CKOPOCTH

bu6mmoreka [JOK

XUMHUYECKUE CBOMCTBA HA IPUMEPE XJIOpa

8 XMMHYECKON PEaKIuu U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO pPaBHOBECHS
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnmoreka [JOK
9
peakiumn https://m.edsoo.ru/00adcade
10 Teopus 31EKTPOIUTUYECKON JUCCOLMALINH. bubmmorexa [IOK
CunpHbIe U clladble AJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHHUS peakui bubmorexa IOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUM
12 B CBETE MPEJCTABICHU 00 bubmorexa HOK
N https://m.edsoo.ru/00add5d8
ANEKTPOIIUTUYECKON TUCCOLIUAIIUU
XHUMUYECKUE CBOKCTBA COJIEN B CBETE
13 MPEACTABICHUHN 00 AIEKTPOTUTHUECKON bubmmorexa LIOK
https://m.edsoo.ru/00add8b2
JTUCCOITHAITIT
14 [TonsThe o runponuse conen bubmorexa HOK
https://m.edsoo.ru/00add9d4
. bubmuorexa [IOK
15 O00011IeHIE U CUCTEMATH3aIU 3HAHUI hitps//m.cdsoo.ru/00addd12
16 [IpakTuueckas padora Ne 1. «Pemienue bubnuoreka [JOK
AKCIIEPUMEHTAIbHBIX 331a4» https://m.edsoo.ru/00addbfa
KonTponpHas pabota No2 mo teme
17 <<3HCII;)TpOJII/ITI/Ip‘leCKaSI JTUCCOLIHAITHS. Bubmiorexa LIOK
https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX))
13 OO01mmas XxapakTepuCTHKA TaJIOTeHOB. bubnmoreka [JOK

https://m.edsoo.ru/00addfe2




Xnopooaopoa. ConsiHasi KUCIIOTa,

bu6mmoreka [JOK

19 XUMHYECKHUE CBOMCTBA, IIOJIYUCHUE,
v https://m.edsoo.ru/00ade 104
MIPUMCHECHUE
IIpaktrueckas padora Ne 2 o teme
20 IEI) crite p . S bu6mmoreka [JOK
«ITonydyeHnue CONTHON KMCIOTEI, H3yUYEHU
. yzl yi https://m.edsoo.ru/00ade348
€€ CBOMCTB»
BruruucieHus mo ypaBHEHUSIM XUMHYECKUX
)1 B yp bu6mmoreka [JOK
€aKIMii, eClIM OJMH U3 PeareHToB JaH B
peaxh A p a https://m.edsoo.ru/00ade488
n30bITKE
OO01mmas xapakTepucTuka 31eMeHTOB VIA- bubmmoreka [JOK
22
TPYIITIBI https://m.edsoo.ru/00ade64a
Annorpomnnsie MOAU(MHUKALIUU CEPLI.
3 - p d . 1 p N bu6mmoreka [JOK
axo’KIEHHUE CEPBI U €€ coeTUHEHHI B
p . https://m.edsoo.ru/00ade64a
npupojie. XuMHUUYECKHE CBOMCTBA CEPhI
CepoBogopo/, ctpoeHue, GpuzndecKkue u bu6mmoreka [JOK
24 .
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepel. CepHas KUCIIOTA,
25 ¢buz Jlec E ; €CKIe CBOMCTBA bubmorexa HOK
W3UYECKHE U XUMHUYECKHE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMUYECKUE PEAKIINH, JIEKAIIUE B OCHOBE
26 MIPOMBIIIIJIEHHOT'O CII0C00a MOIy4eHUs bubnnoreka [JOK
CEpPHOM KUCIOThl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COEUHEHUSIMU CEPhI
7 Brraucnenme MaccoBOM TOIH BEIXOJa but6mmorekxa [{OK
MIPOJYKTa peaKuu https://m.edsoo.ru/00adec8a
OO01mast XapakTePUCTHUKA DIIEMEHTOB VA-
B P P bubmuorexa [JOK
28 rpynmnsl. A30T, paclipocTpaHEHHE B

npupoje, Gu3ndeckue 1 XUMHYECKHIe

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




CBOICTBa

AMMHaK, ero Gpu3nYecKkue 1 XUMHIECKUE

bubmuorexa [JOK

29 CBOMCTBA, MOJIyYCHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuyeckas padora Ne 3 o Teme

30 <<1?IOJIY‘-ICHI/IG aleMHaKa U3Y4YEHHE €r0 Bubmorexa HOK

. ’ https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, e€ (U3nIecKue u bubnunoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH

0 aMMOHHS B KaUeCTBE MHUHEPATbHBIX bubnunoreka [JOK
ynoopenuit. XuMuueckoe 3arpsisHeHue https://m.edsoo.ru/00adf518
OKpY>Karollen cpeabl COeTMHEHUIMU a30Ta
dochop. Oxeun pocdopa (V) u pochopnas

33 Kncnq())Tz (I)I/ISI/II?G(}:)KI/IS) I/IpXI/I(MI/I)‘le(:iI)(I/qu) ’ bubmorexa HOK

L https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIy4eHHE
Ucnons3zoBanne pocdaToB B KayecTBe
34 MHHEPAJIbHBIX yﬂq())6p(£Hm?1. 3arpsizHeHue Brbmiorexa LIOK
. https://m.edsoo.ru/00adfc20
MPUPOAHOM cperbl hpochaTamu

35 Yruepon, pacupocTpaHeHUe B IPUPOJIE, bub6nuorexa [IOK
¢bu3nyeckrue 1 XMuMHUYeCKHe CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusnveckue u

36 XHMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuoreka [JOK
MpOoOJIeMBbI, CBSI3aHHBIE C OKCHJIOM YTIIepoja https://m.edsoo.ru/00adfebe
Iv)

37 YronbHasg KUCI0Ta U €€ COIU Bubmiorexa LIOK

https://m.edsoo.ru/00ae006¢

18 [TpakTrueckas padota Ne 4 o Teme bubmuotexa [JOK

"I[Tony4yeHue yriieKuciaoro rasa.

https://m.edsoo.ru/00ae027¢e




KadectBenHnas peaxiyus Ha kKapOoOHAT-HOH"

[TepBoHayabHBIE TOHATHS 00

39 OpPraHWYECKHUX BEIIECTBAaX KaK O Bubmmorexa LIOK
https://m.edsoo.ru/00ae054¢
COCAMHEHMSX YIJIepo/ia
40 Kpemuuii u ero coeguHeHus bubmorexa HOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmmoreka [JOK
«Baxueimme HeMeTaJlIbl U UX https://m.edsoo.ru/00ae0bf2
COCIUHCHHS»

KonTponbHas padora Ne3 1o Teme
42 «Baxcrl){eﬁmne EeMeTaJ:]I\j:ILI " UX Bubmmorexa LIOK
https://m.edsoo.ru/00aec0e18
COCIUHCHHS»
OO61mas xapakTepuCcTHKa XUMUYECKIX

43 3JIEMEHTOB — METAJIOB. MeTajuinyeckas bubmuoreka [JOK
CBSI3b U METAJUIMYECKAS] KPUCTAIIINYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA METAJLIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMHUYECKUH PsJi HAIPSHDKEHNI bubmorexa HOK

https://m.edsoo.ru/00ael1 156
METAJLJIOB
OO6mmwme crmocoOb! MOTYyYEHUST METAJLIOB.

45 CnuiaBel. Beruucienus no ypaBHEHUSAM bubmuorexa [JOK
XUMHUYECKHUX PEaKIUi, €ClIi OJIUH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJAEPKUT MPUMECH

46 [TonsATHE O KOPPO3UH METAILIOB Brbmiorexa LIOK

https://m.edsoo.ru/00ael1278

47 [I{emouHbIe METAIIIBI brbmiorexa HOK

https://m.edsoo.ru/00ae14b2




bu6mmoreka [JOK

48 OKcuIbI M TUAPOKCUIBI HATPUS U KaJIUSI https://m.edsoo.ru/00ac 14b2
49 Illenoyno3eMenbHbIE METAJIIbI — KAJIBIUN 1 bu6mmoreka [JOK
MarHui https://m.edsoo.ru/00ael5e8
50 Baxueiine coequHEHNS KaAJIbIU bubmorexa HOK
https://m.edsoo.ru/00ael5e8
51 O000111eHIE U CUCTEMATH3aIUs 3HAHUI
52 XKécTtrocTh BOJBI U CIOCOOBI €€ yCTpaHEHH S bubmorexa HOK
https://m.edsoo.ru/00ae1886
5| THeomomsomn nerom et bimnorera LIOK
yerpaterms” https://m.edsoo.ru/00aelaed
54 JN— bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U bu6nuorexa [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnuoteka [JOK
36 AHeneso https://m.edscI;E).ru/Oanld86
57 Oxcunsl, TUIPOKCH B U conu xene3a (I1) u bubmuorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cucTeMaTr3aIus 3HaHHHA
9 | e oo bimnorera LIOK
«BaxxHelnme MeTauIbl 1 X COSIUHEHUS https://m.edso0.ru/00ae3de8
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
60 peaKuuii, €CJI OJIMH U3 PEareHTOB JaH B bu6mmoreka [IOK

M30BITKE WIIN COJCPKUT TIPUMECH.
Brruncnenus MaccoBOU TOJIH BEIXOZA

https://m.edsoo.ru/00ael1750




MPOYKTA PEAKIIH
61 O06o001IeHre U CUCTEMAaTH3aIisl 3HAHHUIA 1
2 KonrtponsHas padora Ne4 o reme |
«Baxuelnine MeTaibl U KX COCIUHEHUSY
63 BemiecTBa 1 maTepuaibl B TOBCEIHEBHOM 1 bu6mmoreka [JOK
JKM3HHU YEI0BEKa https://m.edsoo.ru/00ae3f50
64 XHWMHMUYECKOE 3arpsA3HEHUE OKPYXKaIOIEen | bubmmorexa [IOK
Cpelbl https://m.edsoo.ru/00ae4270
65 Ponb xumMuM B perieHny SKOJIOrHYECKUX 1 bubmmorexa [IOK
pooem https://m.edsoo.ru/00ae4270
66 PesepBHrliit ypok. O60011eHNE U 1 bu6mmoreka [JOK
cucTeMaTu3als 3HaHU! https://m.edsoo.ru/00ae0dOa
67 PesepBHblil ypok. O60611eHHE 1 | bubnnorexa [JOK
CHCTEMAaTH3alUs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O600611eHE 1 | bubnnorexa [JOK
CHCTEMAaTH3alUs 3HAHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT' PAMMBI

8 KUIACC
Kon
npose
psieMo IIpoBepsiemble npeAMeTHbIE Pe3yJAbTAThl 0CBOCHHS OCHOBHOM
ro o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3y.a
bTaTa
1 [To Teme: «IlepBoHaYaIbHBIE XUMHUUECKUE TTOHITH
pacKpbIBaTh CMBICII OCHOBHBIX XHMMHUYECKUX IIOHATHM: aToM, MOJIEKYIa,
XUMHUYECKUH JJIEMEHT, IPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECh
(ogHOpOAHAs M HEOIHOPOJHAs), BAJICHTHOCTb, OTHOCHUTENIbHAsI aTOMHAas M
MOJIEKYJISIpHasE Macca, KOJMYECTBO BELIECTBa, MOJIb, MOJSpHas Macca,
1.1 MaccoBasi J0JII XUMHUYECKOIO 3JIEMEHTA B COEMHEHHUHU, MOJISIPHBIH 00BEM,
XUMHUYECKas peakuus, Kiaccu(uKamus peakiuil: peakuuu COEIUHEHMS,
peaKkMM pa3joXKEeHUs, PEaKUMU 3aMElICHUs, Peakuuu OOMEeHa, 3K30- U
SHIOTEPMHUUYECKUE PEAKIIMH, TETIIOBOH A((PEKT peaKkIiu, pacTBOP, MaccoBas
707151 BellecTBa (MPOLEHTHAs: KOHLIEHTPALHs) B PaCTBOpE
15 WUIIOCTPUPOBATh  B3aHMOCBSI3b  OCHOBHBIX ~XMMHMYECKHX IOHATUH H
' MIPUMEHSTH 3TU MOHATHUS IIPU OMMCAHUN BEUIECTB U WX MpPEBpaIlleHui
13 HCIIOJIb30BaTh XUMHYECKYI0 CUMBOJMKY /ISl COCTaBJIEHUSI (DOPMYI BEIIECTB
' U YPaBHEHUN XUMHUYECKUX PEaKLUI
4 pPacKpbIBaTh CMBICJI 3aKOHOB COXPAaHEHMsI MacChl BELIECTB, IOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUs, 3aKOHa ABOraipo
1.5 OTIpeJIeNIATh BJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX
L6 KiIaccuuUupoBaTh ~XUMHUECKHME peakuuu (M0 YHUCIy M COCTaBy
' Y4acTBYIOLIUX B PEaKIMH BEIIECTB, IO TEIIOBOMY 3P (DEKTY)
1.7 BBIYHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB
L8 BBIUUCIISATH MAacCOBYIO JIOJIF0 XMMHMUYECKOTO DdJeMeHTa 1o ¢opMmylie
' COEIMHEHMS,
1.9 BBIYHCIISTH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MPUMEHITh €CTeCTBEHHOHAayYHble METOAbl IMO3HAaHUS — HaOJIo/eHue,

HU3MepeHue, MOICTUPOBaHNE, SKCTIEPUMEHT (PEealIbHbIN U MBICIICHHBIN )




ITo Teme: «BaxkHeiime npeACTaBUTENN HEOPTaHUUYECKUX BEIIECTB)

2.1

22

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHYECKHX MOHSITHUH: OKCHJ, KHUCIOTa,
OCHOBaHUE, COJIb
ONpEeAENATh NPUHAMJIEKHOCTh BEIIECTB K  ONpPENEIEHHOMY  KJaccy

coequHeHui no popmynam

2.3

KJ'IaCCI/I(l)I/II_[I/IpOBaTB HEOPraHN4€CKNEC BEIICCTBA

24

XapakTepu30BaTh (OMUCHIBATh) OOLIME XMMHYECKHME CBOIICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, IMOJTBEPKAasi OMHCAHUE MPUMEPAMH MOJIEKYJISPHBIX

ypaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi

2.5

2.6

2.7

3.1

IIPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHMMOCTHU OT HX Ka4CCTBCHHOI'O
cocCTaBa, BO3MOXXHOCTH INPOTCKAHUA  XHUMHUUYCCKUX npeBpameHI/Iﬁ B

PAa3IMYHBIX YCIIOBHUAX

CJIeI0BaTh IPaBUJIaM I0JIb30BaHMSI XUMHUUYECKOM MOCYA0M U J1abopaTOpHBIM
060py,[[0BaHI/IeM, a TakKXC IIpaBHJIaM 06pameHI/m C BfllecTrBaMu B
COOTBCTCTBUHA C HHCTPYKIOUAMU 110 BBIIIOJTHCHU IO J12160paT0pHI)IX
XUMHYCCKUX OIIBITOB IIO IOJTYYCHUIO U CO6I/IpaHI/IIO Fa3006pa3HBIX BCIICCTB
(Bomoposla W KHCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpPEIEIEHHOM
MacCOBOH ,I[OJ'ICI71 paCTBOpéHHOFO BCIICCTBA, IINIAHUPOBATb MU IIPOBOIUTH
XUMHUYECKHE OKCIIEPUMEHTHl 110 PACIO3HABAHMIO PACTBOPOB ILEIOYEH U
KHUCJIOT C NTOMOIIBIO MHAUKATOPOB (J'IaKMy'C, (I)CHOJ'I(I)TEUICI/IH, MCTHUJIOPAHK U
JpyrHe)

MIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEeaKIINU

[To Teme: «llepmoamueckuii 3akoH u Ilepuogmyeckas cucTeMa XUMHAYECKUX
snementoB [[. W. MengeneeBa. CTpoeHue aToMoB. XUMHUYECKas CBS3b.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE peakunumn»

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX [MOHSATHI: SApOo aroma,
ANEKTPOHHBIN CIIOM aToMa, aToMHasi OpOUTallb, Paguyc aToMa, XUMHUYECKas
CBSI3b, HOJIIpHAast U HenoJspHast KOBaJIGHTHAs CBSI3b,
ANEKTPOOTPUIATEILHOCTh, MOHHAS CBS3b, MOH, KaTHOH, AaHHUOH, CTENEHb

OKHCJICHUA

32

KJIaCCI/I(I)I/IL[I/IpOBaTL XHUMHWYCCKHUEC SJICMCHTEI

33

OIMCBIBATh M XapaKTepu3oBaTh Tabauunyto hopmy [lepuoanyeckoit cucremsl
XUMHUYECKUX JJIEMEHTOB: pas3iuyaTh IOHATUS «TJlaBHas moarpymmna (A

rpynmna)» u «mobounas noarpynna (b rpymma)», «manbsie» U «OOJbIINE




MEePUOIbI

packpeiBaTh  cmbici  Ilepuogumueckoro 3akona J[.M. MeHnneneena:

3.4 JEMOHCTPUPOBATh TOHUMAHHUE TMEPUOJAUYECKOM 3aBUCHUMOCTH  CBOWCTB
XMMHYECKUX 3JIEMEHTOB OT UX IMOJ0KeHus B [lepuoanyeckoi cucreme
COOTHOCUTH 00O3HAYEHHS, KOTOpble UMEIOTCS B Tabmuue «llepuomnueckas
cucremMa Xumuueckux odneMmenTtoB J[.JMI. MenzaeneeBa» ¢ YHCIOBBIMHU
3.5 XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XHMMHYECKHX JJIEMEHTOB (COCTaB U
3apsi ajpa, o0IIee YUCIIo JIEKTPOHOB U paclpeieIeHUE UX 10 AIEKTPOHHBIM
CJIOSIM)
3.6 OTIPEICTIATH CTENEHb OKUCICHUS AJICMEHTOB B OMHAPHBIX COCTUHEHHUSIX
37 OTpPENEeIATh BHJ XHUMHYECKOHM CBs3W (KOBAICHTHAs W HMOHHAas) B
. HEOPraHWYECKUX COEAUHEHUSIX
9 KJIACC
Kox
npoBe
psaeMo IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThl 0CBOCHUSI OCHOBHOI
ro o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJ
pTara
1 [To Teme: «BemecTBO 1 XUMUYECKAsT PEAKIIUS)
pacKpbIBaTh  CMBICA  OCHOBHBIX  XHUMHUYECKMX  MOHATHI:  pacTBop,
3JIEKTPOJIUTHI, HEAIEKTPOJIMUTHI, JIEKTPOJIUTAYECKAS AUCCOLUALUSA, PEAKLIUU
WOHHOTO OOMEHa, KarTajau3aTop, XMMHYECKOE paBHOBECHE, OOpaTUMBbIC M
1.1 HeoOpaTHMble  peaklMH, OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE  PEAKIIHH,
OKHCIIMTENb, BOCCTAHOBUTENb, OKHCICHUE W BOCCTAHOBJICHHUE, aJUIOTPOINS,
aM(pOTEepHOCTh, XUMUYECKasl CBSA3b (KOBaJIEHTHAs, MOHHAs, MeTalTnyeckas),
KPUCTAJUIMYECKAs pEUIETKA, CIIJIaBbl, CKOPOCTh XUMUYECKOW PEeaKIUH
15 WUTIOCTPUPOBATh  B3aHUMOCBS3b  OCHOBHBIX XMMHUYECKHX TOHSATHA H
' MIPUMEHSATDH 3TH IOHATHUS IIPU ONMCAHUU BELLIECTB U UX NIPEBPALLCHUI
13 COCTaBJIATh YPABHEHHUSI DJIEKTPOJIUTHYECKON TUCCOLMALMU KUCIOT, IIEI0Yei
' Y COJICH, TTOJTHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKInii HOHHOTO 0OMeHa
4 pacKpbIBaTh  CYIIHOCTh  OKHUCIIMTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIUN

OCPCACTBOM COCTABJICHUSA 3JICKTPOHHOT'O OajaHca dTUX pCaKI_II/Iﬁ




1.5

MIPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKON peaKuu

Ilo Temam: «HemeTamisl 1 ux COCAUHEHUA» U «MeTasl 1 UX COCOUHCHUA»

2.1

22

XapakTepu30BaTh (OMHUCHIBaTh) OOMmUME M CHEHUPUISCKUEC XUMHUYCCKHE
CBOWCTBA TMPOCTHIX U CIOXHBIX BEHIECTB, MOATBEPXKAas OMHCAHUE
NpUMEpPaMH MOJICKYJISIDHBIX W HWOHHBIX YpPaBHEHHH COOTBETCTBYIOIIUX

XUMHYECKUX PEAKIUI

COCTaBJISITb  YPABHCHUA peaKuHﬁ, MOATBCPXKAAOIUX  CYHIECCTBOBAHUC

TeHETUYECKOM CBA3H MECXKAY BEIICCTBAMH PA3JIMYHBIX KJIaCCOB

23

IIPpOrHO3UPOBATh CBOIMCTBa BCIIECCTB B 3aBUCHMMOCTH OT HX CTpPOCHU:,
BO3MOXHOCTH IMPOTCKAHUA XHUMHYCCKUX npeBpameHMﬁ B Ppa3IM4YHbIX

YCIOBHUAX

24

2.5

3.1

CJIeI0BaTh IPaBUJIaM I10JIb30BaHMSI XUMHUUYECKOM MOCYA0H U J1abopaTOpHBIM
o0opyJoBaHHEM, a TaKXKe IpaBWiIaM OOpalleHuss ¢ BeleCTBaMU B
COOTBETCTBMM C HMHCTPYKIUSMH TI0  BBIIOJIHEHUIO  JIA0OPATOPHBIX
XMMHUYECKHUX OIBITOB IO MOJIYYEHHIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB

(aMMMaKa 1 yrieKucsoro rasa)

MIPOBOJNTH PEAKIMU, MOATBEPIKIAONINE KAYSCTBCHHBIH COCTAB Pa3IUIHBIX
BEIIECTB: PACMO3HABATh OINBITHBIM IMYTEM XJIOpUA-, OpOMHJ, HOAUI,
kapOoHar, ocdar, cunukar, cynbdar, THIPOKCHIUOHBI, KATHOHBI AMMOHHUS,
WOHBl M3YYEHHBIX METAIJIOB, NPUCYTCTBYIOIIUE B BOJHBIX pacTBOpax

HCOPraHNYCCKUX BCIUICCTB
[To Teme: «XuMHS U OKpY’KArOIIAsl Cpeay

pacKpbIBaTh CMBICI OCHOBHBIX XMMHuYeckux mnoHsatuil: II/IK BemecTsa;

KOppO3HUsl METAJIJIOB

3.2

MIPUMEHSITh OCHOBHBIE OMEpalliy MBICIUTEIbHOU AEATEeIbHOCTH — aHallu3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEMATU3AINIO, BBISABICHHE MPUYUHHO-
CJIICICTBCHHBIX CBHSGI\/'I — JIA H3y‘~I€HI/I$[ CBOﬁCTB BCIICCTB U XHUMHUYCCKHUX
peakuuii; ecTeCTBEHHOHAY4YHbIE METOAbl TO3HaHWS — HaOIIoACeHHE,

U3MepeHue, MOICTMPOBAaHNE, SKCIIEPUMEHT (peaJIbHbII U MBICIIEHHBIH )




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

1

HepBOHa‘IaJ'IBHBIe XHUMHUYCCKHUEC ITOHATHUA

1.1

[Ipenver xumuu. Poiab XUMuM B JKU3HHM 4YeioBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIICCTB

1.2

1.3

[TonsTre o MeToAax mo3HaHusi B XuMuu. Yucrtele Bemectsa U cmecu. Crocoobl
paszaeneHus cMecen
ATOMBI H MOJICKYIJIBI. Xumuueckue d3yeMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe H CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'ISIpHOG YUYCHUC

1.4

XuMuueckas Q)opMyna. BaneHTHOCTH aTOMOB XMMHMYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTaBa BCIICCTB. OTtHOCHTEILHAS aTOMHas mMmacca.
OTHOCHUTENLHASA MOJICKYJISIpHAA Macca. MaccoBas J10J1s1 XUMHUYECKOr0 dJIEMEHTa

B COCIMHCHHNUN

1.5

KonnuectBo BemectBa. Moisib. MonsipHas Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl M YHCIAa CTPYKTYPHBIX €IWHUII BemiecTtBa. Pacuérel mo dopmynam

XUMHNYCCKHX COG)II/IHeHI/Iﬁ

1.6

Pusnueckue U XMMHUYECKUE SABJICHHUS. XUMUYECKas peakius U €€ INPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. Xumuueckue ypaBHeHus. Kiaccupukanus

XHUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHCHI/ISI, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XUMHUUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYI0M, C IpaBUIaMU
paboTel B JabopaTopun W mpuéMamMu OOpalieHus C  J1abOpaTOPHBIM
000OpyJIOBaHUEM, H3yYE€HHE W OINucaHue (U3NUYECKUX CBOMCTB 00pa3loB
HEOpPraHMYEeCKUX BEIIECTB, HaOmoaeHue (u3nueckux (IJIaBJIeHHE BOCKa,
TasHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KUIIEHHE W KOHACHCAIUs BOMAbBI) U
XUMHYECKHX  (TOpeHHe CBeYM, NPOKAIMBAaHWUE METHOH  TPOBOJOKH,
B3aMMOJICIICTBUE MeJla € KHUCJIOTOW) SBJIECHUHM, HAOMIONEHHE M ONHCaHuE
NPU3HAKOB MPOTEKAHHUS XHWMHUYECKHMX peakuuid (pas3joxkeHHe caxapa,
B3aUMOJICHICTBHE CEpHOW KHCIOTBI C XJOpUIOM Oapusi, pa3jioXeHue
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3auMOJIEHCTBUE Kelle3a ¢ PacCTBOPOM
comu menu(Il), u3ydyenue cnocoOoB paszzeneHus: cMecei (C MOMOIIbIO MarHuTa,
(bunpTpOBaHUE, BBITAPUBAHME, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE

OYHCTKH HOBapeHHOﬁ COJIN, Ha6J'IIOI[eHI/IC " OIIMCAaHUC PE3YJILTATOB NPOBCIACHUA




2.1

22

23

OMBITA, WIIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHs] MacChl, CO3JaHHE MOJelNei

MOJIEKYJI (IIIapOCTEP>KHEBBIX )
Baxneiiue npencraBuTenM HEOPraHMYeCKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sieMeHT U mpoctoe
BenlecTBo. Haxokaenuwe kuciaopoja B mpupoje, (Gu3ndeckue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoOb!
MOJIy4YeHHUsl KHUCIOpoJa B J1a0OpaTOpuud M MPOMBIIUIEHHOCTH. Kpyroopot

KUCIIOpoJa B mpupoe. O30H — alIoTponHas MoAuGUKALUs KUCIOpoIa

TennoBoil 3P PeKT XUMUIECKOH peaKkIuy, TEPMOXUMUYECKHAE YPAaBHEHHS, IK30-
Y DHAOTEPMUYECKUE Peakuuu. TOIUIMBO: yroyib U METaH. 3arpsA3HEHUE BO3yXa,

yCUJIeHHE TapHUKOBOTO 3 dekra, pa3pylieHrne 030HOBOTO CIIOs
Bogopox — anemeHt u mpocroe BemiecTBO. HaxoskleHue Bopopona B IPHUPO/IE,

(1)I/ISI/I‘ICCKI/IC n XHMHYCCKUC CBOﬁCTBa, IIPUMCHCHUC, CIIOCOOBI MOJTYUCHUA.

Kucaote! u comu

24

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YPaBHEHHSIM

2.5

2.6

duznueckue CBOMCTBA BOAbl. Bojga kak pactBopuTelb. PacTBOpEI.
Hacepiiennsle U1 HEHACHIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BELIECTB B BOJIE.
MaccoBass 10151 BelecTBa B pacTBOpe. XHMHYECKHUE CBOWCTBA BOJBI.
OcHoBanusi. Ponb pacTBOpoB B mpupoje M B KH3HU 4enoBeka. Kpyrosopor
BOJAbl B MpUpOAE. 3arpsA3HEHUE MPUPOIHBIX BoA. OXpaHa © OYHMCTKA
MIPUPOIHBIX BOJ

Knaccudukanuss neopranmdeckux coeaunenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpasywoimue (OCHOBHBIE, KHCIOTHBIE, amdQoTepHble) U
HecosieoOpaszyromnue. Homenknarypa okcuaoB. Dusznueckne M XUMHYECKHE

CBOICTBA OKCHJIOB. HOJ'IyLICHI/Ie OKCHUJI0B

2.7

OcHoBanms. Knaccudukanuss ocHOBaHWN: IMENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHnkiarypa ocHoBaHuil. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [loryyenre ocHOBaHUM

2.8

2.9

Kucnotel. Knaccudukanus kucnor. Homenkiarypa kucnor. dusnueckue u
XUMHUYECKHe CcBOMCTBa KHCIOT. Psag aktuBHocTH MeTaiuioB H.H. Bbekerosa.

[Tonyyenue kucaot

Comu. HomeHnknartypa cosieil. @U3MYECKHE W XHMHYECKHE CBOWCTBA COJIEH.

ITony4yenue conen

2.10

I'eneTnueckas CBSI3b MCKAY KiIaCCaMU HCOPTraHUYICCKUX COE€IUHEHUI




2.11

3.1

XVWMHAYECKUN  DKCHEPUMEHT: KAa4eCTBCHHOE  OINpPEACICHUE  COACpKaHMS
KHCJIOpO/a B BO3JyXe, IMOJy4YeHHEe, cOOMpaHMe, paclo3HaBaHHE U M3YUYCHUE
CBOWCTB KHCJIOPOAA, HAOIIOACHNE B3aUMOJICHCTBHS BELIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS U MPEKpallleHus: TOpeHus (I1okapa), 0O3HAaKOMJIEHHUE C
o0pa3llaMu OKCHJIOB M OINKCAaHME HUX CBOICTB, IOJy4YeHUEe, coOupaHue,
pacro3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bostopoia ¢ okcugoM Meau(1l) (Bo3MokHO MCHONBb30BaHUE BUEOMATEPHAIIOB),
HaOmo/leHue 00pa3loB  BEHIECTB KOJMYECTBOM | MOJb, WCCIEAOBAHUE
O0COOEHHOCTEH pacTBOPEHUS BELIECTB C Pa3JIM4YHOM PacTBOPUMOCTEHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEHCTBHE BOAbI C MeTallaMH (HAaTpUEM U KaJbIHEM)
(BO3MOXHO HCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPEIEICHUE PaCTBOPOB
KUCIOT M LIeJoYeil ¢ IOMOIIBI0 MHIMKATOpOB, MCCIEJOBaHUE OO0pa3loB
HEOpPraHMYECKUX BEIIECTB pa3jIUYHbIX KJIACCOB, HAONIOJIEHUE W3MEHEHUs
OKpPacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U INEJIOYEH, H3y4YeHHe
B3aumoyeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MeTaJlJIaMH, peaKLIni HEUTpaIU3aluu, 0Jy4eHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOr0 MeTaula JpyruM M3 pacTBopa COJIM, pEIICHUE
DKCIEPUMEHTAIbHBIX 3a1ad Mo TeMe «BakHeimMe Kiacchl HEOPraHUYECKHX

COEIUHEHUIT»

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHre aToMOB. XUMUYeCKast CBSA3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

[lepBple TOMBITKA KIACCH(PUKAIMUA XUMHUYECKUX dJIEMEHTOB. [loHsATHE O
IpyNmax CXOMHBIX AJIEMEHTOB (ILETOYHBbIE W IIEJIOYHO3EMEIbHbIE METalIbI,
rajJjioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amMdOoTepHBIC

OKCHUBI U THAPOKCHUIBI

3.2

3.3

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX 1eMeHToB J[. M.
MeHneneesa. Koportkonepuognas " JUIMHHOIIEPUOAHAS (bopmbl
Ilepmonnueckoir cucteMbl xuMuuyeckux adneMmeHtoB JI.MI. MeHnneneesa.
Ilepuoasl u rpynnel. PU3MYECKUII CMBICI TOPSAKOBOTO HOMEpPA, HOMEPOB
nepuoja U rpymibl JJIeMEHTa

Crpoenune atomoB. CoctaB atoMHBIX saep. M3oronsl. DmekTpoHbl. CTpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB TCPBLIX 20 XUMHYECKHUX DJIECMCHTOB

ITepuoanueckoit cucremol JI.11. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO




AJIEMEHTa Mo ero nosoxkenuto B [lepuognueckoii cucreme .M. Menneneena
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3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyINaM M TEpPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronnueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl Pa3BUTHUA HayKd W npakTuku. .M. MenneneeB — y4€HbIA U

rpaxxiaHuH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIpHAs)  CBA3b.

DIIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

Creneub okucieHus. OKHCIUTECIBFHOBOCCTAHOBUTCIBHEIC pPCaKknuu. Hpoueccm

OKHCJICHMS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBUTEIIH

3.7

9 KVIACC

Kox

XHUMHAYECKUMN OKCIICPUMCHT: HU3YYCHUC 06p8.31_[OB BCIICCTB MCTAJLZIOB H
HEMCTAJIJIOB, B3aUMOJCHCTBHE THAPOKCHAA LUWHKAa C pacTBOpaMH KHCJIOT U
H_ICJIO‘Ieﬁ, MMPOBEACHUEC ONBbITOB, WIJIFOCTPUPYIOIIUX IIPUMCEPBI OKUCIIUTCIIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_[I/Iﬁ (ropeHHe, pC€aKuuu pa3jIoKCHUA, COGI[I/IHCHI/IH)

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BeniecTBo 1 xuMuueckas peaKnus. HOBTOpeHI/Ie

1.1

[Tepuonuueckuii 3akoH. [lepuoguueckas cuctema XuMu4eckux 3yemeHToB J[.U.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEpPBBIX TPEX MNEPUOAOB, Kajus, KalblUsi U MX
COCMHEHHI B COOTBETCTBUU C TOJIOKEHHEM 3JIeMeHTOB B llepuonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOH CBS3U. THUNBI KpHUCTaNIMYECKUX
pPELIETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKOU PEIIETKU
U BUJa XuMudeckoi cBsizu. Knaccudukanyst 1 HOMEHKIaTypa HEOPraHUYEeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K PA3IMYHBIM  KJacCaM HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAasA CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XMMUYECKUX peaklUid M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBY YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo
M3MEHEHMIO CTENeHEH OKHMCICHHS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTHMMOCTH,
0 y4YacTHIO Karajmusatopa). OK30- ¢ JIHAOTEPMUYECKHUE  PEeaKIluH,

TCPMOXUMHNYCCKUC YPABHCHHUA. IlonsaTue o CKOpOCTHU XUMHYECKOMN pCaknuun




1.4

L.5

[Tonsitne 06 0OpaTUMBIX U HEOOPATUMBIX XMMHUYECKUX peakiusax. [lonarue o
TOMOT'CHHLBIX U I'CTCPOrCHHBIX PCAKIUAX. IlonsaTue o XUMHUUECKOM PaBHOBCCHUU.
@dakTopbl, BIUSIONIME HA CKOPOCTh XHMHUYECKOW pPEaKIUU W TIOJO0KCHUE

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocraBiieHHEe — ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA C HCIIOJIb30BAHUEM METOJa

OJICKTPOHHOI'O OajnaHca

1.6

Teopus 3JIEKTPOIUTHUECKON TUCCOLMALMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Karunonsl, annonsl. MexaHus3m AUCCOLMAIIMU BELIECTB C PA3JIMUYHBIMU BUJIAMU
xumuueckon cps3u. Crenenpb aucconuaui. CUIbHBIE U cIa0ble SJIEKTPOJIUTHIL.
Peaknmm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUsS PEAKIUi MOHHOTO OOMeEHa,
MOJIHBIE U COKpall€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBAaHMH W COJCH B CBETC TNPEIACTABICHHUNA OO0 3JICKTPOITHTUICCKON

Auccounalnuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoJImn3e coyen

1.7

XUMUYECKUIl SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSIMH KPUCTAJUTUUECKHX
pPEIIETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura u
anmMasa), CIIOKHBIX BELIECTB (XJIOpWAa HATpUs); MCCIIETOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOW pEaKIuH OT BO3ACUCTBUS PaA3IMUHBIX (PAKTOPOB;
UCCIICJOBAaHHE  DJICKTPOIIPOBOJHOCTH  PAacTBOPOB  BEINECTB,  Ipolecca
JIMCCOIMALUM  KHUCJIOT, INenouel M comell  (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHAJIOB); TPOBEJIEHHE OINbBITOB, MWUIIOCTPUPYIOUMX MPU3HAKU
MIPOTEKAaHUs peaKlMi HOHHOTO oOMeHa (00pa3oBaHKE OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HWUIIOCTPUPYIOUIMX HPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENbHBIX peaKIUi (TOpeHHEe, PEAKILUH Pa3sIOKEHUs, COCTUHEHUS);
pacro3HaBaHHE HEOPTAHNYECKHUX BEIIECTB C MOMOIIBI0 KAaUeCTBEHHBIX PEAKIIHA

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

HemeTannsl 1 UX COeIMHEHUS

2.1

OO6mass xapaktepuctuka raioreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u pu3nyecKue CBOMCTBa MPOCTHIX
BEIIECTB — TAJOreHOB. XHMMHUYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3auMozielicTBUE € MeTallylaMH, HEMeTajUlaMH, IIejlouaMu). XJIOPOBOAOPO/I.
ConsiHas KMCII0Ta, XUMUYECKHUE CBOMCTBA, NOJIyueHHUE, MpuMeHenue. [lelictBue
XJIOpa W XJIOPOBOAOPOJA Ha OPraHU3M 4YesjoBeKa. BaxkHeilmme XIopuabl U UX

Hax0JIEHUE B IPUPOJIE




2.2

2.3

24

OO6mras xapaktepuctuka diemMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHne u (hu3nuecKue CBOMCTBA
MPOCTBIX BEHIECTB — KHUCJIOpPOAa M CEphbl. AJUIOTPONHBIE MOAU(PUKAIIUN
KHMCIIOpo/ia U cepbl. XUMHUYECKHUe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢busznueckue M XUMHUYECKHe CcBOMCTBAa. OKCHUIBI cepbl KaK MpeICTaBUTENIH
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYECKHE CBONCTBA
(oOmue Kak mpencTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHICCKUE
peakiuu, JeKalue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJyuyeHHsI CepHOU
kucioTel. IIpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAsl pEaklUs Ha
cynbdar-uoH. HaxoxneHue cepel U €€ COSNMHEHUN B MPUPOJE. XUMUYECKOE
3arpsi3HEHUE OKPYXKAloIIel Cpellbl COCTUHEHUSMU cepbl (KHCIOTHBIE JTOX[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAILICHHS

OOmast xapaktepucTuka syeMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, pacCIpOCTpaHEHUE B IIPUPOJIE,
¢usnveckne U XUMUIecKne cBoiicTBa. Kpyrosopor a3ora B mpupojae. AMMHAK,
ero (u3nM4ecKue M XMMHUYECKHE CBOMCTBA, ModydyeHue U npumeHeHue. Coau
aMMOHUNA, ux CI)I/IBI/I‘ICCKI/IG n XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHHUC.
KayecTBeHHast peakuusi Ha MOHbI aMMOHMsI. A30THasl KUCJIOTa, €€ MOJy4YeHHUE,
¢usnveckne W XMMHYECKHE CBOWcTBa (00IIME Kak MpeICTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJiell aMMOHHS B
KauecTBE MHUHEPAIbHBIX yN0oOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY’Karolei
Cpezbl COETMHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHHE BO3yXa, MOYBbI

1 BOJJOEMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUecKre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucnora, QuMUECKUe U
XUMHUYECKHUE CBOWMCTBa, moiiyduenue. lcmonb3oBanue ¢QocdaroB B kauecTBe

MUHEpaJIbHBIX YA00peHHit

2.5

OObmiass xapaktepuctuka 3yeMeHToB IVA-rpymnmbel. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTE€pHbIE CTENEHU OKUCIEHUs. YTJIepoJ, aIOTPOIHbIE
Moau(UKAIMKM, paclpoCTpaHEHHEe B MpUpoae, (U3MUECKHe M XUMHYECKHE
cBoiicTBa. Ancopbuusa. Kpyrosopot yriepona B npupozge. OKcuasl yriepoaa,
ux (1)I/ISI/ILI€CKI/IG U XUMHNYECKHUEC CBOI\/IICTBa, HeﬁCTBHe Ha XUBBIC OpPraHU3MBbI,
MOJTy4YeHHEe M NMPHUMEHEHHEe. JKOJIorndeckre npoOaeMbl, CBA3aHHBIE C OKCHIOM
yriaepona(lV); rumoresa rno0anbHOTO TOTEIUICHHUS KIWMATa;, MapHUKOBBIMA
3pdexT. YrompHas KucCIOoTa M €€ CcolM, MX (QHU3NUECKUEe MU XHMUYECKHE

CBOICTBa, MojyyeHHe W mnpuMeHeHue. KauecTBeHHasi peakiusi Ha KapOoHaT-




2.6

nonsl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEAUILIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO03AHCTBE

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COECIUHEHUSX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTWIEeH, 3TaHol, IJHULEpPHH, YKCyCHas
kucnora). MIx coctaB u xumuueckoe crpoeHue. Ilonstue o Ouomormuecku
BaXHBIX BEILECTBAX: XMpaX, Oelkax, YriaeBoJaX — M HX pPOJIM B KU3HHU
yenoBeka. MaTepuaabHOE €IMHCTBO OPraHUYECKUX M HEOPraHMYECKUX

COETUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckue W XHUMHUYECKHE CBOMCTBA, IMOJIyUeHUE U
npumenenne. CoenuHeHuss KpeMHHS B mpupoze. OOmme mpenctaBieHus 00
okcune kpemHusA(IV) u kpemuueBoi kucioTe. CHIIMKAThI, UX UCIIOIH30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITHLHBIC MAaTEPHAIIBI:
KepaMHuKa, CTEKJIO, IIeMeHT, OeToH, jkene300eroH. I[Ipobremsbl Oe3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOI71 KU3HHU

XUMUYECKUI SKCIIEPUMEHT: W3Yy4€HUE O0pa3lloB HEOPraHUYECKUX BELIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJICHUE KAaYE€CTBEHHBIX PEAKLMN Ha XJIOpUI-
MOHBl W HaOJIO/IEHWE MPU3HAKOB HUX IMPOTEKAHUS; OIbBITHL, OTpPa)Karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA I'aJIOTCHOB M UX COEAMHEHUI (BO3MOKHO
HCIOJIb30BaHUE BUEOMATEPUATIOB); O3HAKOMJIEHME € OOpa3laMu XJIOpPUIOB
(raJloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO UCIIOJIb30BaHHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
oOyIJIMBaHUs caxapa MoJ ACWCTBHEM KOHLEHTPUPOBAHHON CEPHOM KHMCIOTHI;
M3Y4YeHHE XMMHMUYECKUX CBOMICTB pa30aBICHHON CEpHOW KHUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuud Ha Ccynb(ar-uoH U HaONIOJeHHe TIpu3HaKa eé
MIPOTEKAHU; O3HAKOMJIEHUE ¢ (PU3NUECKHMMH CBOMCTBaMHU a30Ta, Gochopa u ux
COEUHEHUN (BO3MOXHO HCIIOJIb30BAHHWE BHJEOMATEpHalioB), O0Opa3Lamu
a30THBIX U GochOpHBIX yI0OpEeHUH; monydyeHue, cooupanme, pacrno3HaBaHie U
M3Y4YEHHE CBOICTB aMMMaKa; IpPOBEIEHHE KaueCTBEHHBIX pEaKIHMi Ha HOH
aMMOHMS U (Qocdar-uoOH UM U3yyeHHE TPU3HAKOB UX MPOTEKAHU,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHOM a30THOI KHCJIOTHI C MeAbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJEOMATEPHATIOB); HM3YyUYEHUE MOJENEH KPHUCTAUNINYECKUX
pemi€rok anmasa, rpaduta, ¢yuiepeHa; O03HAKOMJIEHHE C  IPOILIECCOM
azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MPOTUBOra3a; MOJydeHUe, COOMpaHMe, pacro3HaBaHHE W H3y4YEHHE CBOICTB
YIJIEKUCIIOTO Ta3a; IpOBEACHHWE KAuYeCTBEHHBIX pEakUWid Ha KapOoHaT- u

CUJIMKAT-UOHbI MW HM3YYCHHUEC IIPHU3HAKOB HX IPOTCKAaHUA; O3HAKOMJICHUEC C




3.1

3.2

MPOJYKIMEeH CHIMKATHOM HPOMBIIUIEHHOCTH; pPEUICHHE 3KCIEePUMEHTAIbHbBIX

3a71a4 110 TeMe «BakHeNIIe HeEMETAIJILI U UX COETUHEHUS)
MeTtaiibl 1 UX COEIUHEHUS

OO0mmas xapaKTepUCTUKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMHueckux osnementoB J[.U.
MeneneeBa u ctpoeHust aroMoB. CTpoeHne MeTauioB. MeTainyeckast CBsI3b U
MeTa/UTMYecKass  KpUCTAUITMYecKass pemérka. JICKTPOXUMHYCCKHH P

HaIIpsKEHUH METaJUIOB

du3ndyecKkue U XUMUYECKUE CBOMCTBA MeTauioB. OO0IIMe CrIOCOOBI MOTYICHUS
MeTtaiioB. [loHsTHE 0 KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3allIUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyT'yH, TIOPATFOMUHUN, OpOH3a) U UX IPUMEHEHUE B

6BITy W IIPOMBINIJICHHOCTH
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3.5

[lenounsle MeTajuibl: nojiokeHue B Ilepuonmueckoil cucremMe XMMHYECKHX
aemeHToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUJbl U
TMJIPOKCUABl HAaTpus U Kaius. [IpuMeHeHHe LIeOYHbIX METaIOB U X

COE€IUHEHUN

IIlemoyHo3eMeNbHBICE  METAMIbl MarHuii W KajbIUi: TOJIOXKEHHE B
Ilepuonuueckoi cucreme xumuueckux sneMeHToB J[.1. MenaeneeBa; ctpoeHne
WX aTOMOB; HaxoXXJAeHWe B mnpupoje. PU3MYecKue U XUMHUYECKHUE CBOMCTBA
MarHusi M Kanplus. Baxueilmue coennHeHWs Kalblus (OKCHI, THIPOKCHI,

comu). JKEcTKkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs

AmoMuHUI: TIoNoXkeHue B llepuonmyeckoll crucTeMe XMMHYECKHX SJIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aroMa; HaxoxaeHue B npupoae. dusmueckue u
XUMHYECKHE CBOMCTBA aFOMHHUS. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHUIA

AJTFOMHUHUA

3.6

3.7

XKeneso: nonoxxenne B [lepnoanueckoii cucreMe XUMu4deckux aeMeHTos /.M.
MeHneneeBa; CTpOEHHME aTOMa; HaxoxJeHue B npupoge. dPusndeckue u
XMMHYECKHe CBoMcTBa sxene3a. Okcuabl, ruapokcuasl U conu oxenesa(ll) u

xene3a(lll), mx coctas, CBOICTBA U TTOJTyUCHHUE

XUMHUECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3iaMH METalIOB U CIUIABOB,
X (pU3MUecKMMH CBOMCTBAMH; U3YYCHHE PE3YyJIbTaTOB KOPPO3HH METAIIJIOB
(BO3MOXHO HCIIOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICHICTBUS  OKCHJIa Kalbllsd W HATpus C BOAOH  (BO3MOXKHO

WCIIOIb30BaHUE BHJICOMATEPHAIIOB); HCCIIEIOBAHHE CBOWCTB IKECTKOW BOJBI;




4.1

mporiecca TOpPEHHsl JKelle3a B KHCIopoje (BO3MOXHO — HCIIOJb30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMS KAYECTBECHHBIX PEAKIUI HA HOHBI
(Maramsi, Kanblus, amroMuHus, nuHKa, skeneza(ll) m sxemesa(Ill), memu(I);
HaOJII0/ICHNE U OMKMCAaHWE MPOIECCOB OKpAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kaausi W Kaublusl  (BOBMOXKHO — HWCIIOJIB30BaHUE  BUACOMATEPHAJIOB);
uccienoBaHne aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
IIUHKA; PEIICHNE YKCIIEPUMEHTAIBHBIX 33j1a4 1o TeMe «BakHeie MeTaibl 1

UX COCIMHEHHUS»
XuMHSA ¥ OKpYXKarolas cpeaa

HoBble maTepuansl u TexHonoruu. BemectBa u marepuanbl B MTOBCEIHEBHOU
JKW3HU 4YelloBeKa. XUMHUS U 370poBbe. be3onacHoe ucIoiab30BaHUE BELIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas momois NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKON  IpaMOTHOCTH.  XHMHMYECKOE  3arps3HEHue
okpyxatomen cpeasl [1/IK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yyroiib, MPUPOIHBIA Ta3, HedTh),
MPOYKTHI UX MEPEPaOOTKH, UX POJIb B OBITY U TIPOMBIIUICHHOCTH

XUMUYECKUI SKCIEPUMEHT: U3yuyeHue o0pas3I[0B MAaTEepPHANIOB (CTEKIIO, CIIJIaBbI

METAJIJIOB, [TOJINMEPHBIE MaTEPUaIIbl)




INPOBEPAEMBIE HA OI'D 10 XUMUU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
npos
epsie
MOT0
Tped
OBaH
us

1

1.1

1.2

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJjbTaTaM 0a30BOro yPpOBHS
O0CBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0O 00111€r0
oOpa3zoBaHusi Ha ocHoBe PI'OC

IIpencrasnenue:

0 TMO3HAaBAEMOCTH SIBJICHUH TIPUPO/IbI, TOHUMAHHUE 0ObEKTUBHON 3HAUUMOCTH OCHOB
XMMHUYECKOH HayKu KakK OO0JIaCTH COBPEMEHHOI'O €CTECTBO3HAHHWS, KOMIIOHEHTa
o0mie KyJIbTypbl W TIPAKTHYECKOH JEATCIILHOCTH YEJOBEKAa B  YCIOBHSX
COBPEMEHHOTr0 O0IIeCTBAa; MOHUMAHUE MECTa XUMHUH CPEAH IPYIHMX €CTECTBEHHBIX
HayK

O Hay4yHbIX METOJax IIO3HaHUA, B TOM UYHCIE OKCIECPUMEHTAIbHBIX H
TEOPETUUYECKUX METOJAX MCCIEJOBAaHUS BELIECTB M M3YYEHUsS XHUMHUYECKHUX
peakiuii; yMeHHE HCIOJIb30BaTh MOJACIU Il OOBSACHEHHS CTPOCHHUS aTOMOB U

MOJICKYII

1.3

2.1

0 cdepax mnpodeccHOHANBHON AESITETbHOCTH, CBSA3aHHBIX C XUMHEH W
COBpPCMCHHBIMU TEXHOJIOTUSAMHU, OCHOBAHHBIMHW Ha AOOCTHXXCHUAX XUMHUYECKOUI
HAyKH, YTO TIO3BOJUT OOYYarOIIMMCS paccMaTpuBaTh XHUMHIO Kak chepy cBoeit
Oynyiiei mpodeccuoHaIbHOM ACSITENIBHOCTU U ClIeNaTh OCO3HAHHBIN BHIOOP XUMHH
Kak Tpo(UIBbHOTO TpeAMeTa MpU IMepexoJe Ha YPOBEHb CPEAHEro OoOIIero

oOpazoBaHUs

Bnagenne cucreMoM XHMHYECKHX 3HAHMH H YMCHHE IIPUMCHATH CHCTCMY

XUMHNYECKUX 3H3HPII71, KOTOpas BKIIIOYACT:

BOKHEHUIIME XUMHYECKUE TIOHITHS: XUMHUYECKHH SJIEMEHT, aToM, MOJEKYIa,
BELIECTBO, MPOCTOE M CIIOKHOE BEIECTBO, OJHOPOAHAs U HEOJHOPOJHAS CMECH,
OTHOCHUTEINIbHBIE aTOMHAsi M MOJICKYJISIPHAs MacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsi Macca, MOJISIPHBIM 00BEM, OKCHJ, KUCIOTa, OCHOBAHHE, CONb (CPEIHsIs),
XUMHUYECKasl PEaKIvs, PEeaKIWH COCIUHEHHUsS, PEaKIMU pPa3IoKEHHUS, PEaKIuu
3aMelIeHus, peakuuh oOMeHa, TeruioBoi dddekr peakmuu, dSK30- U
SHAOTEPMHUUYECKUE PEaKIUU, PacTBOP, MACCOBasl JOJIS XHUMHUYECKOTO DSJIEMEHTa B

COCAMHCHNH, MaCCOoBas JO0JId U MPOLCHTHAsA KOHLCHTpAalusd BCHICCTBA B paCTBOPC,




SIpO aToMa, OJJIEKTPOHHBIM CJIOM aToMa, aToMHas opOWTanb, paauyc aroma,
BJICHTHOCTh, CTEIICHb OKHCJICHUS, XMUMHYECKas CBS3b, AJIEKTPOOTPHUIATEILHOCTD,
MOJISIPHAsL U HETOJIIpHasi KOBaJICHTHAs CBsI3b, HIOHHAS CBSI3b, METAIIMUECKAs! CBS3b,
KpHCTaJUIMYeCKasi peméTka (aToOMHasi, MOHHAS, METAJUTMYECKas, MOJEKYISApHas),
WOH, KaTHOH, aHHOH, DOJIEKTPOJUT ¢  HEIIEKTPOJIUT, DJICKTPOIUTHUYECKAs
JMCCOLMALINS, PEAKIMd HMOHHOTO OOMEHa, OKHCIUTENbHO-BOCCTAHOBUTEIBHbIC
peakiyu, OKUCIUTEIb U BOCCTAHOBHUTEJb, OKHCICHHE U BOCCTAHOBJIICHHE,
ANIEKTPOJIM3, XUMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMble pPEaKIHH,

CKOpPOCTh XUMHUYECKOH peakiuu, kaTanuzaTtop, [1IK, koppo3ust MeTasios, criiaBbl

22
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3.1

3.2

OCHOBOIIOJIAararoImMre 3aKOHBI XMMHHU: 3aKOH COXPaHCHHS MACChI, HepI/IO,Z[I/I‘ICCKI/Iﬁ

3akoH J[.M. MenieneeBa, 3aK0H MOCTOSHCTBA COCTaBa, 3aKOH ABOTapo

TCOpUHU XUMHU: AaATOMHO-MOJICKYJIAIpHASA TCOpHA, TCEOpUA SHGKTPOHHTHHSCKOﬁ

M CCOITHAITNHT
Brnanenune ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

YMEHHE NPAaBUIBHO MCIIOJIb30BaTh M3yYEHHBIE BELIECTBA M MarepHaibl (B TOM
qucie MUHEpaJbHbIE YAOOpEHMs, METaJulbl M CIUIaBbl, NMPOIYKTHI NepepaboTKu
MPUPOJHBIX HCTOYHUKOB YTJIEBOIOPOIOB (YIS, IPUPOAHOTO Ta3a, He(hTH) B OBITY,
CEeJIbCKOM XO34HCTBE, Ha MPOU3BOJACTBE M NOHMMAHHUE 3HAUEHUs KUPOB, OEIKOB,
YIJIEBOJIOB JJIs OpraHu3Ma 4ejI0OBEKa; yMEHHE IPOTHO3UPOBATh BIUSHUE BELLIECTB U
XMMHUYECKHX IPOLECCOB Ha OPraHU3M 4YeJOBEKa M OKPY)KAIOUIYI0 MPUPOAHYIO
cpeny

YMEHHE HWHTErPUPOBATh XHMMUYECKHE 3HAHMSI CO 3HAHUAMU JAPYTUX Y4EOHBIX

npeaAMETOB

33

34

HaJIM4YUe OMbITa PabOTHl C PAa3IUYHBIMA HCTOYHHKAMHU HH(DOpMAIHU [0 XUMUHU
(Hay‘-IHaf[ nu Hay‘-IHO-HOHYJ'IflpHafl nHTepaTypa, CJ'IOBapI/I, CHpaBO‘-IHI/IKI/I, I/IHTepHCT-
pecypchl)

YMCHI/IG O6T)CKTI/IBHO OIICHUBATH I/IH(l)OpMaIII/II-O O BEIIECTBAx, UX npeBpameHI/mX nu
MPAKTUYECKOM NMPUMEHEHUH M YMEHHE HCIONb30BaTh €€ A pelIeHHs] y4eOHO-

ITO3HABATEJIBHBIX 33124
Bnagenue ocHoBaMM MOHSATUITHOTO arnapara U CMHMBOJIMYECKOTO SI3bIKa XUMHH IS
cocTaBlieHUs] (OpPMYJI HEOPraHMYECKHUX BEIIeCTB, YPaBHEHUH XHMHUYECKHUX
peakuuii; ocHoBamu xuMmudeckoil HomeHkIatypsl (IUPAC u TpuBuanbHOi)

YMeHne OoOBSCHATH CBS3b TOJOKEHHS 3JieMeHTa B Ilepwomuueckoil cucrteme ¢

YHUCJIOBBIMU XAPAKTCPUCTHUKAMHU CTPOCHUA AaTOMOB XUMUYCCKHUX 3JICMCHTOB (COCTaB




U 3apsa sjpa, OO0Iee YHCIO SJIEKTPOHOB), PACIpEleICHUEM DIIEKTPOHOB TI0
JHEPTETHYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOAOB, KATTUS U KATbIIHS
[IpencraBieHrne 0 MEPUOIUYSCKON 3aBUCIMOCTH CBOMCTB XMMHYECKHX JJIEMEHTOB

(paguyc aTtoMma, 3JIEKTPOOTPULIATEIBHOCTH), MPOCTBIX M CJIOMXKHBIX BEIIECTB OT

6 I10JIOXKEHHUS 371eMEeHTOB B [lepuoandeckoil cucreme (B MaJIbIX IIEPUOJIAX U IIIaBHBIX
MOArPYIMIax) 1 3JEKTPOHHOTO CTPOCHHUS aTOMa
7 YMmenue KinaccupuIupoBaTh:
7.1 XUMHUYECKUE FTIEMEHThI
7.2 HEOpPraHUYECKUE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh M CTEIIEHb OKUCIIEHUSI XUMUUYECKUX 3JIEMEHTOB, 3apsi/i HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHUSX
8.3 XapakTep cpeibl B BOJAHBIX PacTBOpax BeUIeCTB (KUCIOT, OCHOBAHUI)
8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb
9 YMeHue xapakTepus3oBath (PU3HMUECKUE U XUMUYECKUE CBOWCTBA!
91 MPOCTHIX BEHIECTB (KHCIOPOJ, O30H, BOAOPOM, rpaduT, aima3, KPEeMHHH, a3orT,
. docdop, cepa, XJI0p, HATPHIA, KATTMi1, MATHUH, KAJIBIIUH, ATFOMUHUHN, JKEJIe30)
CIIO)KHBIX BEIIECTB, B TOM 4YHCI€ HUX BOJHBIX pacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOAOPOJ, OKCHUABI M THAPOKCHUABI MeTauioB [-IIA rpymm,
9.2 amomunus, meau (1), umuka, xeneza (II u III), okcuner yramepoma (II u IV),
kpemuus (IV), azora u docdopa (I u V), cepst (IV u VI), cepuucras, cepHas,
a30THCTad, a30THasA, pochopHas, yroapHasi, KpeMHHEBAst KUCIIOTa U UX COJIN)
MIPOTHO3UPOBATh M XapaKTEepU30BaThb CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT HUX
9.3 COCTaBa W CTPOCHUs, MPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HX CBOWCTB,
BO3MOXXHOCTh MPOTEKAHUS XUMUYECKUX MTPEBPALICHHUI B PA3TMYHBIX YCIOBUIX
10 YMeHue COCTaBISATh MOJICKYJISIPHBIE U HOHHBIE YPABHEHUS PEAKIIHiA, B TOM YHUCIIE:
10.1 peakiuii HoHHOro oOMeHa
10.2 OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKLINI
103 WUTIOCTPUPYIOIIMX ~ XUMHUYECKHE CBOICTBA HW3YYEHHBIX KJIaccoB  (Ipyrim)
' HEOPraHMUYECKUX BEILECTB
10.4 MOATBEPKIAIOIINX T€HETHUECKYIO B3aMMOCBSI3b MEXy HUMU
11 YMeHnue BIUUCIATh (IPOBOAUTD PACUETHI):




OTHOCHUTENIbHYIO MOJIEKYJIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIIO

H XMMHUYECKOT'0 3JIEMEHTA B COEAMHEHUN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ira3oB
114 [0 YPaBHEHUSIM XUMUYECKUX PEaKIUi U HAXOAUTh KOJIMYECTBO BEILIECTBA, 00BEM U
' Maccy peareéHTOB WU IPOAYKTOB PEAKIINU
12 Brnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJAMH  HAY4YHOTO TMO3HaHus (HaOdroleHue, U3MEpeHue,
12.1 AKCIIEPUMEHT, MOJICTUPOBAHKE) TIPH M3YYCHUH BEIIECTB M XUMHUYECKHUX SIBICHHI;
yMeHue chopMyIupoBaTh NPoOIIEMy U MPEATIOKHUTD MyTH €€ PelIeHUs
199 0e30MmacHOi pabOThl ¢ XUMHUYECKHMMH BEIISCTBAMHU, XUMHUYCCKOW IOCYIOU U
' 1abopaTopHBIM 000pyI0BAHUEM
mpaBwiaMd 0€30MacHOro OOpalieHus C  BEIIECTBaMH, HCIOJIb3YEeMbIMU B
MTOBCETHEBHOH JKM3HU, MPAaBHJIAMH TOBEJCHHS B LENAX COCPEKECHUS 370POBbS U
12.3 OKpY>KaloIlel MpUPOTHON cpesibl; MOHUMaHKEe Bpeaa (0OMacHOCTH) BO3/ICUCTBHS HA
KUBBIE OpraHU3Mbl ONPENCIEHHBIX BEIIECTB, CHOCOOOB YMEHBIICHHS U
IIPEIOTBPALLEHUS UX BPEIHOTO BO3AECHCTBUS
= Hanuuune npakTHueckux HAaBBIKOB IJIAHMPOBAHMSI U OCYIIECTBIIECHUS CIIETYIOIINUX
XUMHUYECKUX IKCIIEPUMEHTOB:
U3yuyeHHe U OmnucaHue (U3MYECKHX CBOMCTB BEIIECTB; O3HAKOMIIEHHE C
13.1 (HUBUYECKUMU U XUMUYECKUMHU SIBJICHUSIMU; OTBITHI, MILTIOCTPUPYIOIINE MPU3HAKU
MPOTEKAHUS XUMUYECKUX PEAKIUN
13.2 u3yueHue crnocoOoB pa3eseHus cMmecen
MIOJIyYE€HUE KHUCIIOPOJia U U3yYEHHE €T0 CBOWCTB; MOJIYYEHHE BOJOPOIA U U3yUECHHE
13.3 €ro CBOWCTB; IOJY4YEHUE YIVIEKUCIIOrO Ia3a U M3y4YEHHE €ro CBOMCTB; MOJyYECHHE
aMMHaKa 1 U3y4eHHE €T0 CBOMCTB
134 IIPUTOTOBJIICHUE PACTBOPOB C OMNPEACIEHHOW MAacCOBOW JOJIed pacTBOPEHHOTO
' BELIECTBA
13.5 MPUMEHEHHE WHIUKATOpOB (Jlakmyca, MeTWiIopaHxka u (deHondranenHa) s
' oTpesieNIeHUs] XapakTepa Cpeibl B pacTBOpax KUCIOT U Hieoueit
HCCIIEIOBaHNE W OMMCAaHUE CBOMCTB HEOPraHWYECKUX BEIECTB Pa3IMUHBIX KJIaCCOB;
13.6 W3Y4YE€HUE B3aUMOJCHCTBUA KHUCIOT C METaUlaMH, OKCHUJaMHU  METalJIOB,

PaCTBOPUMBIMH n HEPACTBOPHUMBIMHU OCHOBAaHUSIMU, COJISIMU, ITOJIYUCHHUEC

HEPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHUC OJHOI0 MCETallIa APYTHUM U3 pacTBOpa




COJIM; UccliefloBaHue aM()OTEPHBIX CBOMCTB THAPOKCHIOB ATFOMUHUS M IIMHKA

13.7

13.8

pelieHue  DKCIEPUMEHTAIbHBIX  3amad 1o TeMaM: «OCHOBHBIC  KJIacChl
HEOPraHUYeCKUX COEIUHEHHI; «DNEeKTPOIUTHYECKAS JIMCCOIIAAIIHS;
«BakHelme HeMeTa/Ibl M WX COCOUHEHHA», «BakHelimue MeTallbl M HX

COCANHCHUA»

XUMHAYECKHE IKCIEPUMEHTHI, WLTIOCTPUPYIOIINE NMPU3HAKA MPOTCKAHUS PEaKIUi
MOHHOTO OOMEHA; Ka4eCTBCHHBIC pEaKlMd Ha MPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HWOHBI: XJOpUA-, OpOoMHI-, HMOIUI-, cynbdar-, ocdar-, kapOoOHAT-,
CWJIMKAT-aHUOHBI, THIPOKCHJ-UOHBI, KATUOHBl aMMOHHS, MAarHHs, KaJbIHs,

AFOMUHUS, Kene3a (2+) u xenesa (3+), menu (2+), MUHKA
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YmMmenue:

14.1

14.2

NpEACTAaBJIATL PE3YJIbTAThl JKCIICPUMCEHTA B (I)opMe BBIBOJAOB, A0Ka3aTCJIbCTB,

rpaduKOB U TaOJIHII U BBISBISTH SMIIUPUIECKHE 3aKOHOMEPHOCTH
YCTaHABJIMBAThH CBSI3U MEXKAY PEaNbHO HAOIIOaeMBIMH XUMHUYECKUMH SBICHUSIMU

Hu mnponcccaMu, IMPOUCXOIAINHMMH B MAKpPO- U MHUKPOMUPC, 00BACHATH IMPHUYKUHBI

MHOT000pa3us BEIeCTB

IHHEPEYEHbB 3JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMbBIX HA OCHOBHOM
IroCYAJAPCTBEHHOM 3K3AMEHE 110 XUMUU

Kon IIpoBepsieMblii 3JIEeMEHT COEPKAHUS
1 [TepBoHavyaIbHBIE XUMUYECKUE TTOHATHS
1.1 UucTteie BemecTBa u cMecu. CriocoOBI pasziesieHus: cMecei
. ATOMBI M MOJEKYyJIbl. XUMHYECKHE 3JIeMEHTbl. CHMBOJIBI XHMHUYECKUX
' 271eMeHTOB. [IpocThie U cl10KHBIE BEIIECTBA.
13 Xumunyeckass Qopmyna. BaneHTHOCTP aTOMOB XUMHYECKHX 3JIEMEHTOB.
. CreneHb OKUCIEHUS
3aKkOH IIOCTOSIHCTBA cocTaBa BenlecTB. OTHOCHUTENbHAasT aTOMHas Macca.
1.4 OtHocuTenbHasE MOJIEKYJsipHAs Macca. MaccoBasg J0Jisi XHMHYECKOIO
JJIEMEHTA B COCIMHEHUH
L5 KonnyectBo BemectBa. Monb. MonsipHas macca. MossipHblii 00bEM Ta30B.
' B3anMocBs3p Konu4ecTBa, MacChl M YUCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
1.6 @u3nyecKkrue U XUMUYECKHE SIBJICHNs. XMMHUYECKasl peakus U €€ IPU3HAKU.




3aKOH COXpaHEHHS MAacChl BEIIECTB. XMMHUYECKHE YPaBHEHUS

2.1

[Mepuonnveckuii 3akoH u [leproguueckas cucTeMa XUMHUYECKUX JJIEMEHTOB
J.1. Menneneera. CTpoeHue aToMOB
[Mepuonnueckuii 3akoH. [lepuoanyeckas cucTeMa XHMHYECKHX 3JIEMEHTOB

J.. Menpneneesa. Ilepuoasl u rpynnsl. @U3NYECKUil CMBICI OPAIKOBOIO

HOMEpa, HOMEPOB II€PpUOJa U I'PYIIIEI 9JIEMCHTA

22

Ctpoenne aroMoB. CocTaB aTOMHBIX sjep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX 000704YeK aroMoB TiepBbIX 20 XUMHUYECKUX DIIEMEHTOB

[Tepuonuueckoit cucremsl .. Menaeneena
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3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMMHUYECKHUX HJIEMEHTOB MEPBBIX
TpEX MIEPUOJIOB, KaJus, KaJIbLUA (pamuyca aTOMOB,
ANEKTPOOTPHUIIATETLHOCTH, METAITNYECKIX U HEMETaNIMYECKUX CBOICTB) U
WX COCOUHEHHH B COOTBETCTBMM C IIOJIO)KEHHUEM DJIEMEHTOB B

HepHOHquCKOﬁ CUCTCMC U CTPOCHHUCM UX AaTOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumuyeckass cBs3b. KoBaneHTHas (MoyisipHass W HEMOJIApHAs) CBS3b.
DNEeKTPOOTPUILIATEILHOCTh ~ XUMHUYECKUX  dJIeMeHTOB. oOHHas  CBs3b.

Mertannuueckas CBI3b

3.2

Tunsl kpucTaUIMYECKUX PELETOK (aTOMHas, WOHHAs, MeTaJJIM4ecKas),
3aBUCHMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAJIUIMYECKON PEIIETKN U BUAA

XUMHUYECKOH CBSI3U

Baxneliye npencraBuTENM HEOPTraHMYECKHX BellecTB. Hemertamwibl U ux

COeIMHEHMS. MeTauibl 1 UX COeIUHEHUS

4.1

Knaccuukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX COEIMHEHHH: OKCHIOB
(coneobpa3zyromue: OCHOBHBIE, KHCIIOTHBIE, am(oTepHBbIE) u
Hecosieo0pa3yrole; OCHOBaHUN (LIETOYM M HEPACTBOPUMBIE OCHOBAHMS);
KHACJIOT (KUCIIOpPOACOJepKaue ¥ OeCKHCIOPOAHBIE, OXHOOCHOBHBIE W

MHOTOOCHOBHBIE); COJEH (CpeIHUX U KUCIIBIX)

4.2

4.3

4.4

®dusznueckue W XUMHUYECKHE CBOWCTBA MPOCTBHIX BEIIECTB-HEMETAIUIOB:
BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cephl, a30Ta, pocdopa, yriepona, KpeMHHUS

dusnueckre U XUMUYECKHE CBOWMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIUTHUA,
HATpUs,  Kajuus, MarHus W KaJIblUs,  QJIIOMHUHHUSA,  JKele3a.

DNEeKTPOXUMHUYECKUH Psi/l HANPSYKEHUHA METAJIOB

dusnueckue u XUMHWYECCKUEC CBOMCTBa BOAOPOIHBIX COE€IUHEHUI



HEMETAJIJIOB: XJIOPOBOI0OPOJIa, CEPOBOIOPO/IA, aMMHUaKa

4.5

dusnyeckrue U XUMHYECKUE CBOMCTBAa OKCHUIIOB HeMeTauioB: cephl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yramepoma(ll, IV), xpemuus(IV).

HOJ'Iy‘lCHI/IC OKCHJOB HEMETAJIJIIOB

4.6

Xumuyeckue cBoiictBa okcuioB: MeTaiioB IA—IIIA rpymm, munka, meau(Il) u

xene3a(Il, III). I[Tony4yeHrne OKCUIOB METAIIIIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBAaHHUW M aM(pOTEpHBIX TUAPOKCUAOB (Ha
IIpUMepe TUJIPOKCHUIOB aIFOMMHUS, *Kele3a, HuHKa). [lomyuenne ocHoBaHMit

1 aM(pOTEPHBIX TUIAPOKCUIIOB

4.8

4.9

4.10

OO6mue XUMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJIOPOJIHOM,
CEPOBOJIOPOHOM, CEPHUCTON, CEPHOM, a30THOM, (HOCPOPHOU, KPEMHHUECBOM,
yroyibHOM. OcoOble XMMHUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOW CEPHOU H

a30THOM KucnoT. [lonydenue kucior
OOme XuMUYecKre CBOWCTBa cpenHux coneil. [lomydenne coneit

[Tonyyenue, cobupanue, pacro3HaBaHHE BOJOPOJA, KHUCIOpPOJa, aMMHaKa,

YIJICKUCIIOIo ra3a B na60paTopHH

4.11

[Tonyyenne ammmaka, CEpHOM M A30THOM KHCIOT B IPOMBIILICHHOCTH.

O6H_II/Ie CIIOCOOBI MOJIYYCHUA MCTAJUIOB

4.12

I'eneTnyeckas cBs3b MCKAY KiIaCCaMU HEOPTaHUYCCKUX COG,Z[I/IHCHI/Iﬁ

XUMUYECKHE peaknuu

5.1

Knaccugukaius XuMHYeCKUX peakiyii Mo pa3IuyHbIM MPU3HAKAM: 110 YUCITY
U COCTaBY YYacTBYIOLIMX B PEAKIMU BELIECTB, MO TEMJIOBOMY 3P deKTy, Mo

W3MEHEHHIO CTEICHEW OKMCICHUS XUMUYECKHX YJIEMEHTOB

5.2

5.3

TennoBoil >pdexT XUMUYEeCKOHl peakluu, TePMOXUMHUYECKHE YpaBHEHMS.

DK30- U 3HJI0TEpMUYECKHE peakuuu. TepMoXuMuiecKre ypaBHEHHUS
OKHCINTENEHOBOCCTAHOBUTEIbHBIE peakuuu. Oxucnurenu u

BOCCTAaHOBHUTCIIN. Hpoueccm OKHCJICHHA WU BOCCTAHOBJICHHA. SJIGKTpOHHHﬁ

0ajaHC OKHCIIMTEIIbHOBOCCTAHOBUTEIILHOM peaknuun

5.4

TeOpI/IH BHCKTpOHHTquCKOﬁ AUcCCoranuu. KaTI/IOHLI, AHHUOHBI.
BHGKTPOHI/ITBI N HEDBJICKTPOJIUTEI. CuibHBIE U c1a0bIe OJICKTPOJIUTEI. CreneHb

AUccoranmn

5.5

Peaknun noHHOTO oOmeHa. YcnoBus MMPOTCKAHUA peaKL{I/Iﬁ HOHHOTO O6MCH3.,

ITOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIIMM

XHMHMS M OKpYyXaromas cpeaa




6.1

BemectBa u Marepuanibl B MOBCEIHEBHOM >KM3HM 4YesoBeka. beszomacHoe
WCTOJIb30BAHUE BEIIECTB W XMMHUYECKHUX PEaKIHii B J1a0opaTopuu U OBITY.

HepBaﬂ IIOMOIIB TP XUMHUYCCKUX OXKOT'aX U OTPABIICHHUAX

6.2

XHUMHYECKOE 3arps3HEHUE OKpYyXKaromed cpeabpl (KUCIOTHBIC —JTOXKIH,
3arpsi3HEHUE TOYBHI, BO3AyXa M BOJOEMOB), CIIOCOOBI €0 MPEJOTBPAIICHUS
[Ipenenbuas momyctumasi koHueHntpamus BemiectB (ITIJIK). Pons xumuu B
pPEIICHUH DKOJIOTUYECKUX TMpoOjeM. YCWICHHe NapHUKOBOTO 3ddekra,

Paspymi€cHue 030HOBOI'O CJI0s

6.3

6.4

[Tpumenenue cepsl, a30Ta, pochopa, yriaepoaa, KpeMHUS U UX COSTUHEHHIA B
OBITY, MEIHIIMHE, MPOMBIIUICHHOCTH M CEJIBCKOM X03siicTBe. [IpumeHeHne
METAJJIOB M CIUIaBOB (CTalb, YyryH, IIOPATIOMUHUI, OpoH3a) B OBITY U
MPOMBIIUICHHOCTH WX COeAUHEeHWH. [loHsATHE O KOpPpO3MH METaJIOB,

OCHOBHBIE CITIOCOOBI 3aLUTHI UX OT KOPPO3UH

[TpupoHbIle WCTOYHHMKH YTIIEBOJAOPOAOB (yroib, MPHUPOIHBINA ra3, HEe(QTh),

MIPOJYKTHI UX MepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

7.1
7.2

[lepBoHavaabHBIC MOHATHSA 00 OPraHMYECKUX BEHIECTBAX KAK O COEAMHEHUSX
yraeposna (MeTaH, 3TaH, STWIEH, alUeTHIEH, 3TAaHOJ, TJMIEPHH, YKCYCHas
kuciota). [loHsATHE O OMOJOrMYECKM Ba)KHBIX BEIECTBAX: JKUPax, OeKax,

YIJIEBOJAX — M UX POJIHM B KU3HU YEJIOBEKA
Pacuyérer:
1o ¢popmysaM XUMHYECKUX COCTUHEHUN

Macchl (MaccoBO#) JT0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKUM YPABHCHUAM
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