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IlepBoHaYa/ibHbIE XUMUYECKHUE OHATHS

[IpeameTr xumun. Posib XUMUK B KU3HU YEJIOBEKA. XUMHUSI B CHCTEME HayK.
Tena u BemiecTBa. PU3WUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOomax Mo3HAHMA B XMUMHMHU. YHCTBIE BemeCTBA M CMECH.
CrniocoOnI paszjeneHust cMecei.

ATOMBI U MOJIEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢Gopmyna. BaleHTHOCTP aTOMOB XUMHUYECKUX DJIEMEHTOB.
3akOH TMIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTEIbHAsA aTOMHAas Macca.
OTtHOcUTENbHAs MOJIEKYJIsIpHAss Macca. MaccoBasi JoJisi XUMHUECKOTO 3JIEMEHTA B
COCIUHCHUMU.



KomnuectBo Bemectsa. Monb. MomnsipHas macca. BzanmocBsi3p KommyecTsa,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAWHHI] BemiectBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTUHEHUHN.

@u3NYEeCKUEe U XUMHUUYECKUE SBJICHUS. XMMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpAaHEHMs] MacChl BEIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMHYECKHUX peaKlnii (COeTUHEHHMs, Pa3I0KEHHsI, 3aMEIICHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCYI0H, MpaBuUiaMu paboThl B JIaOOpaTOpUH U
npuémMamu oOpalleHus: ¢ J1abopaTopHbIM 00OpPYAOBaHUEM, U3YUCHUE U OMUCAHUE
bu3nUecKkux CBOMCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOIOJACHUE
¢usnyeckux (TIaBI€HUWE BOCKA, TasHUE JbJla, pAacTUpaHHWE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEYH, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIOTOMN) SBJICHUM, HAOII0IeHUE U
ONKMCAHWE TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pasiiokeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kelie3a ¢ pactBopoM cosr meau (11),
U3y4YeHUE CIOCOOOB PA3JEIICHHUS] CMECEH: C MOMOILIBI0 MAarHuTa, (UIBTPOBAHUE,
BbITIApUBAHUE, AUCTWLIAIUA, XpoMaTorpadusi, MPoOBEACHUE OUYUCTKHU MMOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONUCaHWE  pe3yJIbTaTOB  MPOBEACHHS  OIbITA,
WJUTIOCTPUPYIOLIETO0 3aKOH COXPAaHEHWS MAcChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(ILIapoCTEePKHEBBIX ).

BaxxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaoposn — 3J€MEHT U MpOCTOE
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (U3HMYECKHE W XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Oxcuapl. IIpumenenune kuciopoga. CrocoObl
MOJIyYeHHUs] KUclopoAa B JabopaTOpuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoae. O30H — ajuioTporHas MoAudUKaIs KUCIopoaa.

TernoBod »h(dEKT XUMHUUECKOW pEakluy, TEPMOXUMHUYECKHUE ypaBHEHUS,
DK30- M DJHAOTEPMHUYECKHE pEaKUuW. TOIUIMBO: yrojb W METaH. 3arpsA3HEHHE
BO3]lyXa, YCUJICHHE MAPHUKOBOIO0 3(pdekra, pazpylieHne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT u mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GUNYECKUEe ¢ XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
noxyuyeHus. KucimoTsl u conu.

Monsipabiii 00bEM razoB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kkak pactBoputesib. PacTBOphI.
HacplllleHHbIE M HEHACBIIIEHHbIE PacTBOPhI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Ji BellleCcTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B MpUPOJI€ U B KU3HU 4YelloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arpsi3HeHHre NpUpPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJAHBIX BOJI.



Knaccudukarnus neopranmuecknx coemuHennid. Oxcupapl. Kmaccudukamms
OKCHUJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HecosieoOpasyromue. Homenkmarypa okcuaoB. Du3mdeckue U XUMHUYECKUE
CBOMCTBa OKCUIO0B. [lonyueHne OKCUI0B.

OcHoBanus. Knaccudukanuss ocHOBaHMI: WIENOYM W HEPACTBOPUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuu. [lonydyenne oCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenkinarypa kuciot. dusndeckue u
XMMUYECKHE CBOWCTBa KHUCIOT. Psn axktuBHocTM MmetayuioB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Conu. Homenkinarypa cosieil. @U3ndyeckrue U XMMHUYECKHUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCTUHEHHUIA.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJepKaHusl KUCIOpoJa B BO3yXe, MOTyUEHHUE,
coOupaHue, pacrno3HABAaHUE M W3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HMKHOBEHUS W
MpeKpalieHus TOpeHus (moxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCUIOB U
ONKMCAHWE HX CBOWMCTB, MOJYy4YEHUE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/ia (TOpPEHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIB30BaHUE BUJIEOMATEPUATIOB), HAOJIOJICHHE O0pa3lloB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBICHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOW J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOABI C METAJJIaMU
(HatpyeM ©  KajibllueM) (BO3MOXKHO HCIOJIb30BAaHHE BHJICOMATEPUAIIOB),
uccieoBaHue oOpas3lOB  HEOPraHWYECKUX BEIIECTB PAa3UYHBIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IEJIOYEH,
u3ydeHue B3aumojeiictBus okxcuma menu (II) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C MeTajulaMHW, pPEeakUWil HEUTpAIN3alrH, ITOJIYyYEHHE HEpPACTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHUE OJIHOTO MeTajlla JPYTMM U3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTAJBHBIX 3aJlad Mo TeMme «BakHeline KiaacChl HEOPraHUYEeCKUX
COCOMHEHUI.

IHepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemeHToB JI. U. MengeneeBa. CrpoeHne aroMoB. XHUMHYECKasi CBA3b.
OxHCANTETBLHO-BOCCTAHOBHUTEILHbIE PeAKIIMU

[lepBble TOMBITKM KIACCU(PHUKAIMN XUMUYECKUX dJeMeHTOB. [loHsiTHe O
IPYIIax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE U WIEJIOYHO3EMEIbHBIE METAJUIbI,
raJIOTeHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3ytoT aM()OTEPHBIC OKCUIBI
U TUAPOKCHUJIBI.



[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTtkomepuonHas W JJIUHHONEpHOAHass  (Gopmbl
[lepnogmueckon cucteMbl Xumuyeckux 3meMeHToB 1. . MenneneeBa. Ilepuonst
u rpynmbl. DOu3znyeckui CMBICH MOPSAJKOBOTO HOMEpPA, HOMEpPOB NEpUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[Tepuomnueckont cucremnl . M. MenneneeBa. XapakTepucTUKa XUMHUUYECKOTO
AJIEMEHTA 110 ero nosoxxeHuro B [lepuonnyeckoii cucreme /1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJinyca aTOMOB XUMHUYECKUX BJIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKNUX CBOMCTB IO IPYIIaM U IEPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [leproandeckoil CHCTEMbI XUMUYECKHX
AJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. WM. MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuueckas cBs3b. KoBalleHTHas (ToJisipHass M HEMOJSpHas) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. VIOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIMTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIICHN. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCUJA [HMHKA C pPACTBOpPAMHM KHCJIOT M UIENOYEH, IMPOBEICHHUE OIBITOB,
WUIIOCTPUPYIOLUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakluy pas3iokKeHHsl, COeITUHEHUS).

Mesrcnpeomemnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHH, SIBIAIOIIUXCS CUCTEMHBIMU ISl OTAEJIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAY4YHbIN (DAKT, runoresa, Teopus,
3aKOH, AaHaJlu3, CHHTE3, Kiaccudukanusi, NEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

dusznka: marepusi, aTroM, OdJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHUI,
M30TOIIbI, PaAUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsll, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (M3MYECKUE BEIUYUHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE3/1bI, CONHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocepa, ruapochepa, MHHEpaIbl, TOPHBIC TOPOJIHI,
IIOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KNIACC



BemecTBo U XMMHYECKasl peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPHUOJOB, Kalaus, KaJIbLUA U HX
COCIMHEHUI B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepmoanueckoit
CHUCTEME U CTPOCHUEM HX AaTOMOB.

CtpoeHue BelIeCcTBA: BHJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATITUYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIA KPUCTATUIMYECKONW PEHIETKHU U
BHUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COEMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILECTB.

Knaccudukanysa XuMuuecKux peakiuii Mo pa3auyHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUUYECCKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH Xxumudeckoil peakuuu. [lonstre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMUMHUYECKUX peakiusx. [IoHsITHEe 0 TOMOTreHHBIX U TeTepPOreHHBIX
peakuusx. [lonsarne o karanuse. [Tonstue 0 xumuyeckom paBHoBecun. DakTopel,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pEAKIUU MU TOJOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIILHOU peaKunu. CocraBiienue YPaBHEHUM
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHM C  HMCIOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPOTUTHUECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
Katnonsl, aHnoHbl. MexaHu3Mm aucCOLMallii BELIECTB C PAa3JIMYHBIMU BUIAMHU
xuMuueckoit cBsa3u. Crenenp quccornuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuiun noHHoro oOMeHa. Y cloBus MPOTEKaHUS peakuii HOHHOTO OOMeHa,
IOJIHBIE W COKpAIIEHHBIE WOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM U COJel B CBeTE TMPEACTaBICHUH 00 DIEKTPOIUTHUYECCKOM
nucconunanyu. KauecTBeHHbIE peakiiui Ha HOHBL. [IoHSATHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCII[ECTB — METAJIOB W HeMeTaioB (Tpadura m anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIuu
OT BO3JICUCTBHUS PA3IUYHBIX (PAKTOPOB, HCCIENOBAHUE BJICKTPOIPOBOTHOCTH
pacTBOpOB BEUIECTB, IMpoLecca AUCCOLNMALNM KHCIOT, WIEI0YEed U  COJIEH



(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEPUAIOB), MPOBEJACHHE  OMbITOB,
WUTIOCTPUPYIOIINX ~ TPHU3HAKA  TPOTEKAHWS]  PEaKIMid  HMOHHOTO  OOMeEHa
(oOpa3oBanme ocanka, BBIIEJICHHWE Tas3a, oOpa30BaHWE BOBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakiuu pasIoKEeHHs, COCTUHEHUS), pacllO3HABaHUE HEOPraHMYECKUX
BCIIECTB C TOMOINIBI0O KAUYECTBEHHBIX pEaKIMid Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

Hemertanbl 1 uX coeiuHEeHUS

OOmast xapaktepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XHUMHUYECKHME CBOWCTBA Ha MNpUMEpe XJopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMETaUIaMH, WIeso4amMu). XJIOPOBOAOPOI.
ConsiHast KuCIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHHE, NMpuMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpraHW3M 4YeJjoBeKa. BakHeWlne XJIopuabl U HX
HaXOXKJEHUE B IPUPOJE.

Oo6mas xapakrtepuctuka 31neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTENeHH OoKuciaeHus. CTpoeHue W (pU3MUecKue CBOICTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJIIOTPOITHbIE MOIU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMUYecKrue cBoMcTBAa. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHIOB.
CepHas kuciora, (Qu3UUeCKue W XUMHUYECKHE CBOMCTBa (00mME Kak
MPEACTaBUTENST Kjacca KHCIOT W chnenuduyeckue). XHUMUYECKHE pPEaKIuu,
JeKalie B OCHOBE IMPOMBIIUIEHHOTO CHOco0a MOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoit KucinoThl. Coau CepHON KUCIOTHI, KAYECTBEHHAs pPEeaKlMs Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COEIMHEHHMA B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CpeAbl COCIMHEHUSIMH Ccepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPOJIE,
bu3nueckue u XuMHIecKue cBoiicTBa. KpyroBopor azora B npupoje. AMMUaK, ero
(bu3MUecKue 1 XUMUYECKHUE CBOMCTBA, MOJMyuyeHrue U npuMeHeHune. Conu aMMOHUS,
X QU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHHe. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYECKUE U XHUMHYCCKUE
cBOiicTBa (0OIlIME Kak TMpeJCTaBUTENS KJlacca KHUCIOT U  clelu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpaIbHBIX
ynoOpeHuil. XuMHU4YecKoe 3arps3HeHUE OKPYKAOIIEH CPelbl COeTMHEHHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsA3HEHHE BO3AyXa, MOYBBI U BOAoéMoB). Docdop,
aloTponHbie Moaudukammu (ochopa, GU3MUECKHE W XUMHUYECKHE CBOWMCTBA.



Oxcun docdopa (V) u dhochopras kuciora, GU3NIECKHUE U XUMHUIECKHUE CBONCTBA,
nonydenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOPEHUIA.

OoOmas xapakrepuctuka 31eMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHS.  YIJIEpoJa,  aJUIOTPOIHBIC
MOAU(UKALIMKM, pACHpPOCTpaHEHUE B TNpuUpojae, (PU3MYECKUEe U XUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
dusznyeckue W XUMHYECKHE CBOWCTBA, JCMCTBUE Ha >KUBbIE OPTaHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao6albHOTO TMOTEIUICHUs] KIUMaTa, apHUKOBBIM
abdexT. YronbHas KuciaoTa U €€ colu, ux (U3NUYECKue U XMMHYECKUE CBOICTBA,
NoJIydeHUEe U npuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO35UCTBE.

[lepBoHaUaNIbHBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpupogHbple HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
IPOJAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIIIECHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KMUpaX, OeNKax, yrieBojax — U ux
poiii B OKM3HM UelioBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTMHEHU.

KpeMHuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, INOJYyYCHHE H
npuMmeHenue. CoequHeHHs KpeMHus B mpupoge. OOmue npenacrtaBieHus o0
okcuzae kpemuus (IV) u kpemuueBoil kucnote. CHIMKAThl, X UCIOJIb30BAaHUE B
ObITy, B TIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCHOJIb30BAHUS
CTPOUTEIbHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumMeHm:

H3y4eHHe 00pa3Il0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBE/ICHHE KAYECTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMSI, OMBITHL, OTPAXKAIOIIHNE (PU3NYECKHE M XHMHUYECKHE CBOMCTBA
TaJIOTEHOB M UX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHHE C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHHE
BHUJICOMATEpUAIIOB), HAOJIIOCHUE Tpollecca OOyIJIMBaHUS caxapa IoJ IeUCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, HW3y4YEHHE XUMHYECKHX CBOMCTB
pa30aBlIeHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cyabdar-
HMOH U HaOIoZieHHe MpHU3HaKa e€ MpPOTEeKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa W MX CcoeIWHEHUH (BO3MOXHO HCIOJb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJydYeHuE,



coOMpaHue, pacrno3HaBaHUE U H3YYCHUE CBOICTB aMMHaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pochar-moH u n3ydeHne Nmpu3HAKOB
UX IPOTEKAHMUsI, B3AMMOJIEUCTBHE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHHE Mozenein
KPUCTAJUIMUECKUX PEIIETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYEHUE, COOMpaHue, pacro3HABaHUE U U3YUYCHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenme HEMETAIUTbI U UX COCTUHEHUS.

MeTasuibl 4 UX COCAMHEHUS

OO01mast xapakTepUCTHUKa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux noyiokeHuss B llepuommueckoy cucreme xumuyeckux diaemeHtoB . U.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauIoB. MeTannnyeckas CBSI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HamnpspKeHU MetamioB. Ouznueckue U XUMHUYECKUE CBOMCTBA MeTaiioB. O0mue
CrocoObl TONy4eHus: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3amMUThl UX OT Kopposuu. CrutaBel (CTaslb, YyTyH, AIOPATIOMUHUMH,
OpoOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepmoamyeckoil cucremMe XMMHUYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJIEHUE B IPUPOJE.
duznyueckre U XMMHUUECKUE CBOMCTBA (HA mpuMepe HaTpus U Kamus). OKcuabl u
TUAPOKCHABI HATpusg W Kanusa. [IpuMeHeHue MIeNOYHbIX METauIOB M HX
COECIVHEHNH.

[[lenoyno3emenbHble METaUIbl MarHuii W KaJblMi: IIOJIOXKECHHE B
Ilepunonnueckoin cucreMe xumudeckux snemeHToB [[. Y. MenneneeBa, crpoeHue
MX aTOMOB, HaxOXJAeHue B Ipupoe. Pu3nueckue 1 XUuMUIECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AlroMuHUN: TIo10)keHue B [lepronueckor CUCTeME XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aToma, HaxOoxJcHHE B mnpupone. dusznueckue u
XUMUYECKHE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucreme XMMUYECKUX 3J€MEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HAXOXKJAEHUE B mpupoae. Pusnmyeckue Hu
XUMHUUYECKUE CBOMCTBA xene3a. Okcuibl, rTuapokcuabl U conu xenesa (I1) u sxxenesza
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuiui IKcnepumenm:



O3HAKOMJIEHHE C oOpaslaMu METAUIOB W CIUIABOB, HX (PU3NYECKUMHU
CBOMCTBAMH, W3yUYCHHE PE3yJbTaTOB  KOPPO3WHM  METALIOB  (BO3MOIXKHO
WCITOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCUCTBHUS OKCHIA
KaJbIUg W HaTpUs C BOJOM (BO3MOXKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB *KECTKOM BOJBI, MPOIECCa TOPEHUS JKeie3a B KHUCIOPOJIe
(BO3MOXXHO  HCIIOIB30BAHWE  BHUJICOMATEPUAIOB), TPU3HAKOB  IPOTEKAHUS
KaueCTBCHHBIX PEAKIM HAa WMOHBI: MAarHWs, KaJbIWs, aJIOMUHUS, ITUHKA, Kele3a
(I u xenesza (111), menu (11), HaOmOaCHKE U ONMKCAHUE MPOILIECCOB OKPAIIMBAHHS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kalblus (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB T'MIPOKCHUIA ATIOMUHUS
¥ THAPOKCH/IA IIWHKA, PEIIEHUE YKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «Bakuenme
METaJUTBl M X COCTMHCHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemiectBa m matepuanbl B MOBCEAHEBHOM >KM3HHM 4yenoBeka. bezomacHoe
WCITOJIb30BAaHUE BEIICCTB M XUMUYCCKUX peaknuii B ObiTy. [lepBas momornis mpu
XUMHUYECKUX 0YKOTaX M OTPABICHUSX.

XHWMHYECKOE 3arps3HCHUE OKpYKaromeh cpenbl (MpeaenbHas IOmyCTHMast
KoHIIeHTparus BemecTB, aanee — [1JIK). Poias xumun B perieHnn 3KoJI0rHueCcKuxX
npo0em.

Xumuueckuii IKCnepumMeHm:

M3yueHHe OO0paslloB MaTepUalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIUMEPHBIC
MaTepHuabl).

Mesrcnpeomemmnbnie ceasu

Peanuzanusi MeXIpeaMETHBIX CBSI3€M MpU HM3yYEeHUH XUMHH B 9 Kiacce
OCYIICCTBJISICTCS 4Yepe3 MCIONb30BAaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHITHH, SIBJISIONIAXCS CUCTEMHBIMH JIJIT OTACTBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBJICHUE, TapHUKOBBIN
s dekT, TEXHOIOTHS, MaTEPHUAIIBI.

dusznka: marepusi, aTroM, OdJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHUI,
W30TOMBI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYECKUN 3apsiyi, MPOBOJIHUKH,
MOJTYNIPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSTHUE BEIECTBA, T'a3, paCTBOP, PAaCTBOPUMOCTb, KPUCTAIITNICCKAS
peméTKa, CIUIaBbl, (PU3NYECKHE BEIWYUHBI, SAMHUIIBI W3MEPEHHs, KOCMHUUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocuntes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.



['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE TMOPOJIBI,
NIOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COILMOKYJIbTYPHBIMH U JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATHIMU B
oOlIlleCTBE TMpaBWJIaMH W HOPMaMHU IIOBEJACHUS M CIIOCOOCTBYIOT IIporieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAlUM U
pacCIIMpPEHUE OMbITA IEITEIBHOCTH HA €€ OCHOBE, B TOM YUCJIE B YACTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBBIX JIOCTHKECHUSX M OTKPBITUSX MHPOBOM M OTECUYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLNUAIBHBIX HOPMax M TMPaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3)LIEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYyJIbTYphl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HMCCIEI0BaTEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)¢popMuUpOBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KWU3HU, OCO3HAHUE TMOCIEICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil U Tpyia pa3iudHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6)3K0JI0rM4eCKOro0 BOCIIUTAHMS

HKOJIOTUYECKU II€JIECO00Pa3HOE OTHOIIEHUWE K MPUPOJIE KaK HCTOUHHKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALIMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3ylbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE PaCCyXIeHUS (MHIYKTUBHBIC, ACAYKTUBHBIC, IO aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXke B KayeCTBE OCHOBBI MJii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, NMOIYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JMJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO UCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENHCKONU JEATEIbHOCTH UH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBy  oOcyXmaemMol  Tembl, (OPMYIHPOBATH CBOU  MPEHAJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEpPUMEHTa (11a00paTOpPHOTO OINbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEHATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aJITOPUTM JEWCTBUM TIPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 3aJaHU.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, CcHenupuIecKue il TPEAMETHOW o00JacT «XUMHUS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

1) dopmupoBaHue nepBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUMA
O BEIECTBAX, HUX MPEBPALIECHUAX MU MPAKTUYECKOM NPUMEHEHUH; OBJIAJICHUE
MOHSATUMHBIM annapaToM U CUMBOJUYECKUM SI3IKOM XUMUU;

2) oco3HaHWE€ OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH Kak
0o0JaCTM  COBPEMEHHOTO  €CTECTBO3HAHMS,  XUMHUYECKUX  IPEBpaIlCHUI
HEOPTaHWYECKUX U OPraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHHH KUBOU U
HEXHUBOM MPUPOJIbI; YIIIYOJIEHHE TMPEACTaBICHU O MaTepUaIbHOM €JIHHCTBE
MUpa;

3) OBIaJeHHE OCHOBAMHM XHMHUYECKOW TPaMOTHOCTHU: CIIOCOOHOCTBIO
aHAIM3UPOBaTh U OOBEKTUBHO OLICHUBATHh >KU3HEHHBIC CUTYyallUH, CBSI3aHHBIC C
XUMUEHN, HaBbIKaMU 0€30I1aCHOTO OOpalleHHs C BEIECTBAMH, UCIOJIb3yeMbIMU B
MOBCEIHEBHON JKM3HU, YMEHHEM aHAJIU3UPOBATH U IJIAHUPOBATH HKOJOTHMYECKHU
0e30macHOe MOBEJCHUE B LEJAX COXPAHEHHUS 3J0POBbS U OKPY’KAIOIIEH Cpebl;

4) (¢opMHupoBaHME YMEHUM yCTaHABIMBAaTh CBSI3U MEXIY PpEaJbHO
HAOJIOaeMbIMU XUMHUYECKUMHU SIBIICHUSAMH M TPOLIECCAMM, MPOUCXOISIIMMU B
MUKPOMHUPE, OOBSCHATH MPUYMHBI MHOTOOOpa3vs BEIIECTB, 3aBUCHUMOCTb HX
CBOMCTB OT COCTaBa U CTPOEHHUS, a TaKXK€ 3aBUCUMOCTbH NMPUMEHEHUS BEIIECTB OT
HX CBOICTB;

5) mpuoOpeTeHHe OIbITa HMCHOJIB30BAHUS PA3IMUYHBIX METOJOB H3yUCHHUS
BEIIIECTB: HAOIO/IEHUS 3a WX TMPEBPAIECHUSMHU TPU TMPOBEACHUM HECIOXKHBIX
XUMHUYECKUX IKCIIEPUMEHTOB C UCIOJIb30BAaHUEM JIA0OPATOPHOTO 000OPYAOBaHUS U
npudOpOB;

6) dopMupoBaHHEe MNPEACTABICHUNM O 3HAYECHWU XUMHUUYECKOM HayKud B
pEIICHNH  COBPEMEHHBIX  OJKOJOTUYECKHX MpodiieM, B TOM 4YHCJIE B
MPEIOTBPAIICHUN TEXHOTCHHBIX M 9KOJIOTUYECKHUX KaTacTpod;

7) Mg cAenblX M CIA0OBUIAIIMX OOYYArOUIMXCS: BJAJCHUE MpaBUIaMU
3aMUCH XUMHYECKUX (OPMYJT C HCIOJb30BAaHUEM PENbe(HO-TOUECUHON CHUCTEMBI
o0o3Hauenuit JI. bpaiins;

8) mia 0o0ydaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSAMH 3J0POBbS, IS
WHBAJIUJOB, JAETEH HWHBAIMIOB: BIAJECHHWE OCHOBHBIMU JOCTYINHBIMU METOAaMU
HAay4YHOTO MTO3HAHUS, UCTIOJIH3YEMBIMUA B XUMUH.

K xoHiy o0yuenus B 8 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XHWMHYECKHUX IOHATHI: aTOM, MOJEKYJa,

XUMHUUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U



MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO JIEMEHTAa B COCTMHEHUHN, MOJISIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasi peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 9K30- M SHAOTEPMHUUYECKUE PEaKINH, TeTIOBON 3((PEKT peakiiuH,
AIpO aToMa, BJEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOUTalb, PaaAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSpPHAs KOBAJICHTHAs CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIIECTBA
(MponeHTHAsE KOHLIEHTpAIUsi) B PaCTBOPE;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUA H
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BELIESCTB U UX MPEBPAIICHUI;

e ICTIOJIB30BAaTh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

e OTIPEICTSATh BAJCHTHOCTH aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIMHEHUSX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUN IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona [I. WM. Mengeneena:
JIEMOHCTPUPOBATh MOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT MX MojoxxkeHus B Ilepuogmyeckoid cucreme,
3aKOHOB COXPAaHEHMSI MacChl BELIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHA ABOTrajpo;

¢ ONMKCHIBATh U XapakTepuszoBaTh TabmMuHyo ¢opmy Ilepuoauueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh TMOHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJbIIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepronuueckass cucteMa Xumudeckux »dyemeHToB [[. U.
MenpeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa, 00Ilee YUCIIO 3JIEKTPOHOB
U pacrpeieieHHe X MO0 SJEKTPOHHBIM CIIOSIM);

e KJTaCCU(UIIUPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHWMYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILECTB, MO TEIIOBOMY 3D deKTy);

e XapaKTEepPU30BaTh (OMUCHIBATH) OOIIHME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJATBEP KA OMUCAHUE TPUMEPAMU MOJEKYIISIPHBIX
YPAaBHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINM;



e IPOTHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTU IPOTEKAaHUS XUMHUYECKUX MPEBPALIECHUNA B
Pa3IUYHBIX YCIOBUSX;

e BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »dJjeMeHTa Mo (opMysie COEeIUHEHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PAcTBOpE, MPOBOAMTH PACUETHI IIO
YPaBHEHUIO XUMUYECKOMN peaKInu;

e IPUMEHSTh OCHOBHBIE OIEpallMi MBICIUTEIbHON ACSTENbHOCTA — aHau3 U
CUHTE3, CpaBHEHHUE, OOO0OIlIeHHe, CHUCTEeMAaTHU3aluio, KIacCU(PUKAIIUIO,
BBISIBJICHUE MPUYUHHO-CICACTBEHHBIX CBSI3ed — ISl M3YyYEHHs] CBOMCTB
BEIIECTB M XHWMHUYECKUX PpEaKIMil, €CTECTBEHHO-HAYyYHbIE METOJIbI
NMO3HaHUs — HAOIIOJEHUE, H3MEpPEHHEe, MOJICIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CIICJIOBATh MPaBHUJIaM TOJIb30BAHUS XUMHUYECKOM MOCYI0N U TaOOpaTOPHBIM
o0oOpyZOBaHMEM, a TaKXe NpaBWiIaM OOpallleHHs C BElIeCTBaMU B
COOTBETCTBUM C MHCTPYKLUMSIMH TIO BBINOJIHEHUIO JaOOpaTOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMPAHMIO Ta3000pa3HbIX
BEUIECTB (BOJOpOJAa U KHCIOpPOJAA), IPUTOTOBICHHIO PACTBOPOB C
OINpEeNENEHHON MacCOBOW JI0JI€M PaCTBOPEHHOIO BEUIECTBA, IJIAHUPOBATH
Y TIPOBOJUTH XMMHUYECKUE IKCIEPUMEHTHI IO PaClO3HABAHUIO PACTBOPOB
HIEJIOYEN U KHUCIIOT C MOMOIIBI0 MHAMKATOPOB (JIakmyc, (heHoI(TanenH,
METUJIOPAHXK U JIpyTHe).

K koniy oOyueHus B 9 Kiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUaIOLIUXCSl YMEHHIA:

e PaCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX IMOHATHN: XHUMHYCCKUI
AIIEMEHT, aTOM, MOJEKyJa, HOH, KaTHOH, aHUOH, MPOCTOE BEUIECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATENBHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKasi CBSA3b, TEIJIOBOU ADEeKT
peakuu, MOJIb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMUTHI,
HEAJIEKTPOJUTHI, SJIEKTPOJIUTUYECKAST JTUCCOLMAINS, PEAKUUH HOHHOIO
oOMEHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U
HEeoOpaTUMbIE PEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE W  BOCCTAHOBJICHHE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBBl, CKOPOCTb XUMHUYECKOM pEaKUuHu, MNPEAeIbHO JOMyCTUMast
koHueHtpanus [IJIK Bemecrtna;

e WUUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XHMHUYECKHX TOHSTUH U
MIPUMEHSTH ATH MOHATHSI IPY OTTMCAHUH BEIICCTB U MX MPEBPAIICHHH;



e ICTION30BAaTh XUMUYECKYI0 CHMBOJIMKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINN;

e OTIPEJICTISATh BAJICHTHOCTh U CTENEHb OKUCJICHUS XUMHUYECKHUX DJIEMEHTOB B
COCIMHECHUSAX Pa3JIMYHOTO COCTaBa, IMPUHAIJICKHOCTh BEIIECTB K
OMpeeIEHHOMY KJIacCy COCIMHEHUM 1o (opMynaMm, BHU XUMHUYECKOMN
CBSI3U (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKasl) B HEOPraHUYECKHUX
COCIMHCHHUSX, 3apsii MOHA M0 XUMUYECKOH (opMylie, XapaKkTep Cpeasl B
BOJIHBIX PACTBOpPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUITMYECKOMN
PELIETKH KOHKPETHOI'O BEILIECTBA;

epackpeiBaTh cMbici Ilepuommyeckoro 3akona J[. WM. MengeneeBa u
JIEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKCHIBATH U XapaKTepu30BaTh
tabnmuunyio (opmy [leproamdeckoil CUCTEMBl XMMHYECKHX 3JIEMEHTOB:
pa3IMyath IMOHATHS «rjaBHas moarpynmna (A-Tpymnma)» H «ImoOodYHas
noarpynmna (b-rpynma)», manele u OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TNEPHUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTUKAMH  CTPOCHMSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHde HMX II0 DJICKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MCHEHHUU CBONCTB 3JIEMEHTOB W HUX COCIUHEHUU B
npejenax MajiblX TMEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS UX
aTOMOB;

e KJJAaCCU(PUITUPOBATh XUMHUYECKHE DJIEMEHTBI, HEOPTaHMYECKHE BEIECTBA,
XMMHUYECKUE peakiuu (10 YMCIAy M COCTaBy YYAaCTBYIOIIUMX B pEaKIuu
BEIIIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHCHHIO CTEIICHEH OKHCICHUS
XUMUYECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMUCHIBATh) OOIIME U CHEHUPUUECKUE XUMUYECKHUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, IMOJITBEPXKIAas OIMCAHUE
MpUMEpPaMU MOJIEKYJISIPHBIX W HMOHHBIX YpaBHEHUUM COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

e COCTABJISITh YPABHEHHUS JICKTPOJIUTUUECKON AUCCOIUAIIMU KUCIIOT, IET0UeH
U COJICH, MOJIHBIE U COKpAIIEHHbIE YPaBHEHUS peaKIuii HOHHOTO OOMEHa,
YpPaBHEHHUSI PEAKIIMM, TMOATBEPKAAIOIIMX CYIIECTBOBAHUE T€HETUUYECKOMU
CBSI3U MEXK]1y BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

e PaCKpBIBATh  CYIIHOCTh  OKHCJIMTEIHHO-BOCCTAHOBUTEIIBHBIX  PEaKIUi
MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OaiaHca ITUX PEaKIINA;

e IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHYECKMX TMPEBpalICHU B pa3IdYHbIX
YCIIOBUSIX;



¢ BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO [IOJTFO XHUMHUYECKOTO »JJeMeHTa 1o (opMysie COeIHHEHUS,
MacCOBYIO [IOJIFO BEIIECTBA B PAcCTBOPE, MPOBOAWTH PACUETHI TIO
YPaBHCHUIO XUMUYCCKOHN peaKIny;

e COONTFOZIATH TIpaBUJjIa IOJIb30BAHUS XUMHUYCCKOHN IMOCYION U J1a00paTOPHBIM
o0opyZoBaHMEM, a TaKXKe TMpaBuWia OOpamieHus ¢ BEIIeCTBAMU B
COOTBETCTBHM C HWHCTPYKIUSMH TI0 BBITIOJHEHHUIO J1ab0OpaTOPHBIX
XUMHUYCCKUX OTMBITOB 110 IOJIYYCHHUIO M COOMpaHHUIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO ra3a);

o IPOBOJIMTH PEAKIINH, MTOATBEPIKIAIOIINE KAYSCCTBEHHBIN COCTaB Pa3IuYHBIX
BCIICCTB: pACIO3HAaBaTh OIBITHBIM ITyTEM XJIOPHI-, OPOMHI-, HWOIHI-,
kapboHat-, (ocdar-, cunmkar-, cynbdar-, THIPOKCHI-UOHBI, KATHOHBI
aMMOHHSI W HMOHBI H3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTraHMYECKUX BEIICCTB;

o IPUMEHSATH OCHOBHBIC OIEPAIIUN MBICIHTEILHOW JNCATCIBHOCTH — aHAIH3 M
CUHTE3, CpaBHEHHE, O0O0O0O0IIeHHe, CHUCTEMAaTHU3alllul0, BBIABJICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3CH — JUIT W3YYCHHS CBOWCTB BEIICCTB H
XUMHUYECCKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIC METOABI IIO3HAHUSA —
HaOIII0/IeHUE, M3MEPEHHEe, MOJCITUPOBAaHUE, IKCIEPUMEHT (peaabHBId U
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne HaumeHoBaHue pa3jiejioB U Komriecrso tacon duexTponnbe (unpposbyie)
/i TeM IporpaMMbI Beero KonTposabHubie IIpakTuyeckue o0pa3oBaTesibHbIE PecypChl
padoThI padoThI
Pa3znea 1.IlepBoHavaibHble XUMHYECKHE OHATUHSA
Xumus — BakHasi 00J1aCTh
11 €CTECTBO3HAHUS U 5 2 bubnnoreka IIOK
MPAKTUYECKOU NeSATEIbHOCTH https://m.edso0.ru/7f41837c
yesoBeKa
12 BemecTBa 1 XuMuueckue 15 1 bubnnoreka IIOK
peakuuu https://m.edso0.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2.BaxHeiimme npeacTaBuTe/ i1 HEOPraHMYECKUX BelECTB
51 Boznyx. Kucnopoa. ITonstue 6 bubmuoreka [JOK
00 okcHgax https://m.edsoo.ru/7f41837c
99 Bonopoa. Ilonstue o kuciorax 8 1 bu6mmoreka IIOK
U COJISIX https://m.edso0.ru/7f41837¢
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexka HOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIC KIIACCHI 1 1 1 bu6nuorexa [IOK
HEOPraHWYECKUX COCIMHEHUN https://m.edso00.ru/7f41837c
Hroro no paszneny 30

Pasnen 3.11epunonnyeckuii 3axkoH u [lepuoguveckasi cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMoOB.

Xumuuyeckasi cBsi3b. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

3.1

[Tepuoanueckuii 3aKOH U

7

bu6nuoreka [IOK



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

IIepnonnueckas cucrema
XHUMHYECKUX djeMeHToB /I, 1.
MenaeneeBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837¢c

XUMHYeCKas CBA3b.

32 ORHCAMTEBHO- 8 Eﬁ?ﬁrﬂfﬁgg}imws?c
BOCCTAaHOBUTCIIbHBIC PCAKIIUN
bu6nmoreka [IOK
Hroro no pasaery 15 https://m.edso:)l.ru/7f41837c
PesepBHOE Bpems 3 bubnmorexa [IOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KounvecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgen 1.BemecTBO U XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHUS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubnuoreka [{OK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3.MeTa/JIbI M MX COeAUHECHUSA

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znen 4. Xumus u okpyxamwomasi cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumun. Pons XuMuu B ’KU3HU YEIIOBEKA. 1 bu6nmnorexa LIOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 ITonsiTHe 0 MeTONAX NO3HAHUSA B XUMUH 1 bubnnorexa [JOK
a https://m.edsoo.ru/ff0d227e
[Tpaxtrueckas padota Ne 1 «IIpaBuiia paboThl B
3 J1a00paTOpuu U IPUEMBI 0OpaleHus ¢ 1a00paTOPHBIM 1 bubnnorexa [JOK
patop p pait patop https://m.edsoo.ru/ff0d23dc
000pyI0OBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoOsl pa3aeneHus 1 bubmuoreka [IOK
cMmeceit https://m.edsoo.ru/ff0d26ca
5 [IpakTuyeckas pabora Ne 2 «Pa3nenenue cmeceil (Ha 1 bubmuoteka [IOK
IpUMepe OYUCTKHU MTOBAPEHHOMN COJIN)» https://m.edsoo.ru/ff0d28c8
bu6nmorexa LIOK
A 1
6 TOMBIH MOJICKYJIBT https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) 1 bubmuoreka [{OK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThle U C1OKHBIE BEMIECTBA 1 bubnnorexa [JOK
p B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIIPHOE YUEHUE 1 bubnnorexa [JOK
YIApHOE yH https://m.eds00.ru/ffod2d50
10 3aKOH NOCTOSHCTBA COCTaBa BEIIECTB. XUMHUUYECKas 1 bu6nunorexa LIOK

dbopmyna. BalneHTHOCTh aTOMOB XUMHUYECKHUX

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

9JICMCHTOB

11 OtHocurenbHas aroMHas macca. OTHOCUTEIbHAS bubmuorexa [IOK
MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10JIs1 XUMHYECKOTO dJIEMEHTA B bubnunoreka LIOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
bu6nunoreka LIOK
13 KonuuectBo BemectBa. Mosb. MousipHast Macca https://m.edso0.ru/ff0d5230
DU3NYECKUE U XUMHUYECKUE SIBJICHUS. XUMHUYECKas bubnnorexa [JOK
14
peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycaoBHs IPOTEKAHUSI XUMUYECKUX bubnuoreka [IOK
peaxiuii https://m.edso0.ru/ff0d3a16
3aKOH COXpaHEHHsI MAacChl BEIIECTB. XUMHUECKUE bubmmoreka [JOK
16
YpaBHEHUSA https://m.edsoo.ru/ff0d3b88
17 Berunciienus Koan4decTBa, MacChl BEIIECTBA MO bubmmoteka IIOK
YPaBHEHUSAM XUMUYECKUX PEaKLUN https://m.edso00.ru/ff0d5708
Knaccudukamnms XumMrudeckux peakiuii (CoeuHeHus, bubnnorexa [JOK
18
pa3lioKeHUs1, 3aMEeIIeHUsI, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoOMOHOCOB — y4€HBIA-IHIIUKIIONIEIUCT. bubnmnoreka HOK
O06o0011eHre U cucTeMaTU3alus 3HaHUN https://m.edsoo.ru/ff0d40c4
KonTponsHas pabora Nel no teme «Bemiecta u bubmmnoreka HOK
20
XUMHYECKHE PEAKIIH https://m.edso0.ru/ff0d4290
Bo3ayx — cmech razoB. CocrtaB Bo3ayxa. Kucimopon bubmmnoreka [JOK
21
— 3JIEMEHT U TpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
99 Pur3nyecKnue 1 XUMHUYECKUE CBOMCTBA KUCIOPOJa bubnuotexa [JOK
(peakuuu okucienus, ropenue). [lonsarue o0 okcumax https://m.edsoo.ru/ff0d4614
93 Crioco0sI TToTydeHusT KHUCIIOpo/ia B 1abopaTopuu u bubnuotexa [JOK
MPOMBINUIEHHOCTH. [[puMenenue kuciopoaa https://m.edsoo.ru/ff0d497a
24 TennoBoii 3¢ (hekT XUMUUECKOH peakuu, MOHATHE O bubmuotexa [JOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TCPMOXUMHYCCKOM YpPAaBHCHHHU, 5K30- U
OHAOTCPMHUUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

25 TormmBo (HedTh, yroiab 1 MeTaH). 3arpsi3HEHHE bubmunoreka [JOK
BO3/yXa, CIIOCOOBI €ro MPEIOTBPALICHHS https://m.edsoo.ru/ff0d4c4a

26 [TpakTueckas paborta Ne 3 no teme «llonyyenue u bubmmoreka [JOK
cobupaHue KUCIOPO/ia, U3YYCHHE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2

97 Bomopon — a5ieMeHT U MpocToe BEIIECTBO. bubnunoreka LIOK
Haxoxnenue B ipupoje https://m.edsoo.ru/ff0d4dd0

28 PuU3nYECKUEe U XMMHAYECKUE CBOMCTBA BOJIOPOA. bubnnorexa [JOK
IIpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 [TonsaTue o KucIOTaX U CONMSIX bubmrorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0slI MoTydeHus BOAOPO/Ia B TAOOpaTOpHH Eg{iﬁ;ﬁjﬁﬁ)gﬁﬁfo d4ddo

31 [Tpaktuyeckas padora Ne 4 o teme «[lonyuenue u bubmuoteka [IOK
cobupaHue BOJOpOa, U3yUYEeHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 MonsipHblif 00bEM ra3oB. 3akoH ABOTaapo ]r?tlfr?sj?/l//lr(])f:(;(se:)grou/ﬁffo 4542

33 Breruucnenus 00b€Ma, KOTUYECTBA BEIISCTBA Ta3a 1Mo bubnuoreka [{OK
€ro U3BECTHOMY KOJIMUYECTBY BEIECTBA UM 00BEMY https://m.edsoo.ru/ff0d55a0

34 Brruucnenust 00bEMOB Ta30B 110 YPAaBHEHHUIO PEAKITUN bubnuotexa [JOK
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIICHH ra30B https://m.edsoo.ru/ff0d5708

35 DuU3nYeCKne 1 XUMUYECKHE CBOMCTBA BOJIbI Bubmmorexa [IOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTre 00 HHIMKAaTOpaX E;Ir?sj?/ljr?:gi)gr?/}:fo 45962

37 Bona kak pactBopurens. HaceleHHbIE 1 bu6muoreka [JOK

HCHACBIIICHHBIC PACTBOPHI. MaccoBas 10J1s BellecTBa

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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B pacTBOpe

[Tpaktrueckas padora Ne 5 o teme «lIpurorornenue

bu6nmorexa [IOK

38 paCTBOp?B C omnpene’aEHHON MacCOBOH JToei https://m.edsoo.ru/ffod5eba
PacTBOPEHHOTO BEIECTBAY
39 KonTponbnas pabota Ne2 no reme «Kucnopoz. bubmmoreka [JOK
Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: coctaB, kiaccupuKaiys, HOMEHKIaTypa bubmmorexa [JOK
AR ’ H P https://m.edsoo.ru/ff0d664e
[TosryueHne 1 XUMHUYECKHE CBOMCTBA KUCIOTHBIX, Bbu6mmoteka [JOK
41
OCHOBHBIX U aM()OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHuUsI: cOCTaB, Ki1accuduKalysl, HOMEHKIaTypa bubmorexa LIOK
' ’ e P https://m.edsoo.ru/ff0d67ca
43 [TomyueHnue u XuMUYECKUE CBOWCTBA OCHOBAaHUI bubmorexa LIOK
yi https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukariysi, HOMEHKIATypa bubmmorexa LTOK
' ’ e, P https://m.edsoo.ru/ffOdfee2
45 [TomyueHnue 1 XUMHUYECKHE CBOWCTBA KUCIOT bubmmorexa [JOK
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIIATypa, CoCcOObI bubnnorexa [JOK
MOJIYYEHUS, XMMUYECKUE CBONCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckast padborta Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 33/1a4 0 TeMe «OCHOBHBIE Bubmmorexa [IOK
p a . https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAHUYECKUX COSTMHEHUI
48 ['eneTndeckas CBA3b MEXKIY KJIaCCaMH bubnunorexa LIOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bubnunorexa LIOK
49 0606 i
ODIICHHEC I CHCTCMATH3ATIA SHAHIH https://m.edsoo.ru/00ad9ch2
50 Kontponbnas padora Ne3 mo teme "OCHOBHBIC bubnuoreka [JOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0d67ca
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KJIACChl HEOPTraHUYECKUX COCTMHEHUM"

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

HCpBLIe IIOIIBITKH KJ'IaCCI/I(I)I/IKaHI/II/I XUMHYCCKHUX

bub6nmoreka [IOK

51
aneMeHTOB. [IoHATHE O rpynnax CXOAHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema bubmmoreka [JOK
52
xumMuueckux diaemenToB 1. . MenaeneeBa https://m.edsoo.ru/00ada52c
53 [Tepuonpl, rpymmbl, TOATPYIIITHI bubmmorexa [JOK
PHOZEL, TPYITHEL, HOATPYH https://m.edsoo.ru/00ada52¢c
bubnuorexa [JOK
54 Crtpoenue atomoB. CocTtaB aTOMHBIX sep. M3oTombl
P Hep https://m.edsoo.ru/00ada342
CtpoeHue JIEKTPOHHBIX 000JI0YEK aTOMOB
55 anemeHToB Ilepuoanueckoii cucremsl J. 1 bubmorexa OK
pHoA o https://m.edsoo.ru/00ada6hc
MenneneeBa
XapakTepucTuka XUMHYECKOTO 3JIEMEHTA 0 €T0
56 nojioxkeHuto B Ilepuoanueckoit cucreme . U bubmorexa OK
p o https://m.edsoo.ru/00ada824
Menneneera
3nauenue [lepuoanueckoro 3akoHa JjIsi pa3BUTHUS
57 Hayku U npaktuku. [. . MeHnneneeB — y4€HbIN bubmmorexa [JOK
. P o A v ’ https://m.edsoo.ru/00ada96e
Mearor ¥ rpaxaaHuH
58 PesepBHblit ypok. O000111€HNE U CUCTEMaTH3aIH bubmuoteka [IOK
3HaHui / Beepoccuiickas mpoepouHas pabota https://m.edsoo.ru/00adb33c
KonTtpomnpHas padota Ne4 mo Teme «CTpoeHue aroma.
59 Xumuueckas cBs3b» / Becepoccuiickas mpoBepoyHast bubmorexa [TOK
p POBEp https://m.edsoo.ru/00adb486
pabora
DJIEKTPOOTPHUIIATETLHOCTh ATOMOB XMMUYECKUX bubnuotexa [JOK
60
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnmnorexa LIOK
61 HNonna ecKasi CBS3
FIHAUT XHMITIECRQ CBASE https://m.edsoo.ru/00adac34
62 KoBanieHTHas monsipHasi XUMHUYECKasi CBS3b bubnuorexa [JOK



https://m.edsoo.ru/00ad9e1a
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https://m.edsoo.ru/00adaab8

63 KoBasienTHas HemosipHas XUMUYECKas! CBA3b 1 buGnuorexa [IOK
p https://m.edsoo.ru/00adaab8
bu6nmoreka IIOK
64 Crenexy okucieHus 1 https://m.edsoo.ru/00adae28
65 OKHUCINUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 1 Bubmaorexa ITOK
peak https://m.edsoo.ru/00adb076
bubnuoreka [{OK
66 OKUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/00adb076
67 O06o001IeHre U CUCTEMAaTH3all|sl 3HAHHUI 110 TEME 1 bubnuoreka [{OK
«CTtpoenue aroma. XUMHUYECKAsI CBS3bY https://m.edsoo.ru/00ad9ch2
. bubmuoreka [{OK
68 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 https://m.edsoo.ru/ffOd61c6
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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9 KJIACC

KosunyecTBo 4acoB JIeKTPOHHbIE
undgposbie
Nen/m Tema ypoka Konrpoabubie  IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 [Tepuoanueckuii 3akoH. [lepuoanueckas cucrema 1 bubmuorexa [JOK
XUMHYeCcKuX demeHToB M. Y. MenaeneeBa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 1 bubnnoreka [JOK
XUMHYECKHX JIEMEHTOB IIEPBBIX TPEX MEPUOLOB https://m.edso00.ru/00adb6b6
3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOpPraHWYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XUMUYECKOI CBSI3U U TUIIBI 1 bubnuotexa [JOK
KPUCTAJUTMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme «IloBropenue u
5) yrayOseHre 3HaHU OCHOBHBIX pa3zesioB Kypca 8 1 1
KJ1acca
5 Knaccuukanus XuMU4ecKkux peakiui no 1 bubnuoreka [IOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMHUYECKOM peaKInu.
7 [ToHsAITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1 bubnuorexa LIOK
p https://m.edsoo.ru/00adbe9a
peakiusx
[ToHsiTHE O XMMUYECKOM paBHOBECHHU. DaKTOPHI,
8 BIIMSIOIINE HA CKOPOCTh XMMHYECKON peaKIuu U 1 bubmmorexa [OK
p P https://m.edsoo.ru/00adc28c
MOJIOKEHNE XMMUYECKOTO PABHOBECUS
9 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN 1 bubmmorexa [OK
p https://m.edsoo.ru/00adcade
10 Teopust 37EKTPOIUTHUECKOM THCCOLMALINN. 1 bubnuorexa [IOK
CuIibHBIE U CJTa0bIe SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
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bubmuoreka [JOK

11 nu e e e i
OHHBIC YPABHCHI peariiny https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI B
12 CBETE MPEICTABICHUH 00 AJICKTPOITUTHICCKOMN bubmmorexa LIOK
pex P https://m.edso00.ru/00add5d8
JUCCOLUALIUU
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MIPEJICTABICHHUIA 00 IEKTPOIIUTUICCKOM bubmmorexa LIOK
P P https://m.eds00.ru/00add8b2
JUCCOLUAIIUU
14 [TonsiTue o runponuse conen bubnuorexa LIOK
AP https://m.edso0o.ru/00add9d4
bu6mmoreka [IOK
15 0606 i
ODMHCHHIE 1 CHCTEMATHSATIMA SHARMH https://m.edsoo.ru/00addd12
16 [IpaxTuueckas padora Ne 1. «Pemenue bubnnorexa [HOK
SKCIEPUMEHTAIBHBIX 3374 https://m.edsoo.ru/00addbfa
KonTponbnas padota Ne2 no teme
17 «INEKTPOIUTHYECKAS TUCCOIAAIINSI. XUMUYECKHE bubmmorexa LIOK
p A HHATIHA. https://m.edsoo.ru/00addecO
peaKkIu B PaCTBOPAX»
18 OO1m1ast xapakTepUCTHKA raJIoTeHOB. XUMUYECKHE bubnuoreka [IOK
CBOMCTBA Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBoaopoa. CoJisiHast KHCI0Ta, XUMUYECKHE bubnuotexa [JOK
CBOWCTBA, NIOJIyYEHHE, IPUMEHECHHUE https://m.edsoo.ru/00ade104
20 [IpaxTuueckas padora Ne 2 no teme «llomyuenue bubnuoreka [IOK
COJISTHOM KHMCJIOTBI, U3yYEHHE €€ CBONCTBY https://m.edsoo.ru/00ade348
21 Brruncnenus mo ypaBHEHUSIM XUMHYECKUX bubnmoreka [JOK
peaKIMii, e OJMH U3 peareHTOB JaH B U30bITKE https://m.edsoo.ru/00ade488
bu6mmorexa [IOK
22 OO6m1as xapakTeprucTruKa 3J1eMeHTOB VI A-TpyIiibl
B P P 124 https://m.edsoo.ru/00ade64a
23 Annotpomnuslie Moaudukanuu cepsl. Haxoxxaenue bubnuorexa [IOK
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cepbl U €€ COCIMHEHU B pupoie. XUMUYECKUE
CBOICTBA CEphI

https://m.edsoo.ru/00ade64a

CepoBonopo, ctpoeHne, (U3HIECKUe U bubnunoreka [HOK
24 .
XUMHUYECKHE CBOKCTBA https://m.edso00.ru/00ade802
o5 Oxcuppl cepol. CepHas KHCIOTa, (U3HUECKUE U bubnmoreka [JOK
XMMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/00adea28
XHWMHMYECKHUE PEAKIUH, JIEIKALUE B OCHOBE
26 MIPOMBIIIIJIEHHOTO CIIOCcO0a MOIy4YeHHs CepHOU bubnuotexa [JOK
KHUCJIOThl. XMMHYECKOE 3arpsA3HEHUE OKPYKaIOIIen https://m.edsoo.ru/00adec8a
Cpelbl COeIMHEHUSIMU CEPhI
97 Brrunciienne MaccoBoil 1071 BBIXOJA TPOAYKTa bubnuotexa [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO61mas xapakTepucTuKa 3J1eMeHTOB V A-TpyIIIbL.
28 A30T, pactipocTpaHeHue B IpUPoJIe, PUINICCKUE U bubmorexa [IOK
» pactp pu pHpoze, https://m.edsoo.ru/00adeea6
XUMHUYECKHUE CBOUCTBA
29 AMMHaK, ero pU3n4ecKue U XMMUYeCKHe bubnnoreka [JOK
CBOMCTBA, NIOJIy4YCHUE U IIPUMEHEHHUE https://m.eds00.ru/00adf004
30 [IpaxTuueckas padora Ne 3 o reme «llomyuenue bubnnoreka [JOK
aMMHaKa, U3y4eHUE €ro CBOMCTB https://m.edsoo.ru/00adf180
31 A3oTHas KUC0Ta, €€ GPU3NIECKHe U XUMHUYECKUE bubnunoreka [JOK
CBOMCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH aMMOHHS B
39 KauecTBE MUHEPATbHBIX YA0OpeHU. XUMUYECKOe bubnmoreka [JOK
3arpsI3HEHUE OKPYKAIOIIEH Cpelibl COEAUHEHUSAMU https://m.edsoo.ru/00adf518
azoTa
dochop. Oxcun dhocdopa (V) u dpochopras
N bu6mmorekxa [IOK
33 KHCIOTa, (PU3MUECKHE U XUMUIECKUE CBOKCTBA,

MIOJTyYeHUE

https://m.edsoo.ru/00adf68a
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Hcnonb3oBanue GochaToB B KaUeCcTBE

34 MUHEDPAJIbHBIX YI0OOpEHU. 3arpsisHEHUE bubnnorexa LIOK
p N yAoop - 24P https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpelbl hocdaTaMu
35 VYruepoa, pacupocTpaHeHue B IpUPoOJIE, bubnuoreka [IOK
(du3nUecCKre U XUMUIECKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux Gpusndeckre U XuMHYECKHe
. bu6mmoreka [IOK
36 CBOMCTBA. DKOJIOTHYECKUE TTPOOIEMBI, CBSI3aHHBIE
https://m.edsoo.ru/00adfebe
¢ okcuaoM yriaepoza (1V)
37 VYronbHasg KUCIOTa U €€ COTU bubmorexa HOK
https://m.edso0.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 o teme "l[lonyuenue
38 JeKucioro raza. KauectBennas peakius Ha bubmmorexa [JOK
_ . P https://m.edsoo.ru/00ae027e
KapOOHaT-MOH
39 IlepBoHayabHBIE TOHATHUS 00 OPraHUYECKUX bubnnoreka [JOK
BEILECTBAX KAK O COCJUHEHUAX yIiepoaa https://m.edsoo.ru/00ae054e
40 Kpemunii u ero coequHEeHHUS bubmmorexa [TOK
p https://m.edso00.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
41 JKCIIEpUMEHTAIBHBIX 3371a4 110 TeMe «BakHenmme bubmmorexa [TOK
P https://m.eds00.ru/00ae0bf2
HEMETAIIJIbl U UX COCTMHEHUS
4 Kontponbras padota Ne3 no teme «Bakueiimme bubnmoreka [JOK
HEMETAJIbl U UX COSTUHEHU https://m.edsoo.ru/00ae0el18
OO1as xapakTepuCTHKa XUMUYECKUX JIIEMEHTOB
43 — MeTaJlJIoB. MeTalmuyeckas CBsi3b U bubnmoreka [JOK
MEeTAJUINYECKasl KPUCTAJUINYECKAs PEIIETKA. https://m.edso00.ru/00ae103e
®u3nYeCcKre CBOMCTBA METAJIIIOB
44 XUMUYECKHE CBOMCTBA METAIIIIOB. bu6mmorekxa [IOK

DNEKTPOXUMHUYECKUN Psi/i HAIIPSHDKEHUH METaIIIOB

https://m.edso0.ru/00ael1156
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Oo6mue ciocoOb! monydeHus MeTauioB. CIiIaBbl.
BbruriciieHus mo ypaBHEHUSIM XUMHUYECKUX

bubmuorexa [JOK

45 peaKIuii, €CJIU OJIMH U3 PEareHTOB COJICPIKUT https://m.edso00.ru/00ae1156
puMecH
46 [TonsTHE O KOPPO3UH METAJLIOB bubmmorexa [JOK
https://m.eds00.ru/00ael1278
bubnmoreka [JOK
47 [lenotbre MeTanEL https://m.edsogru/Oan14b2
48 OKcHIBl ¥ THAPOKCUIBI HATPHUS U KU bubmorexa HOK
https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMeIbHBIE METAJLIbI — KAJIbIUN 1 bubmuorexa [JOK
MarHum https://m.edsoo.ru/00ae15e8
50 Baxuelne coefMHEHNS KaJIbLIU bubnmorexa LOK
https://m.edsoo.ru/00ae15e8
51 O06o0meHre u cucTeMaTr3aIs 3HaHHHA
52 JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS Eggj;;T‘:;igﬁfé 0261886
53 [IpaxTuueckas padora Ne 6 no teme "KeEcrtkocTh bubnuoreka [IOK
BOJIbI U METO/BI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
. bubmuorexa [JOK
>4 AJTIOMHHHIL https://m.edsogru/Oanch
55 AMdoTepHbIe CBOMCTBA OKCHIA M THIPOKCHIA bubmmorexa LOK
https://m.edsoo.ru/00aelc64
bubmuotexa [JOK
56 Keseso https://m.edsogru/OanldSG
57 Oxcupl, TuIpOKCU B U conn xkene3a (1) u xenesa bubmuorexa [JOK
) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U crcTeMaTH3alus 3HaHUN



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

[Tpaktuyeckas padora Ne 7. Pemenue

59 AKCIIEPUMEHTAIIbHBIX 3a/a4 10 TeMe «BakHelme 1 bubnnorexa LIOK
METAILIBI 1 HX COGIHHCHISY https://m.edsoo.ru/00ae3de8
Brruncnenus mo ypaBHEHUSIM XUMHYECKUX

60 peaxiuii, eciiu OJJUH U3 PEareHTOB JaH B U30BITKE 1 bubnmoreka [JOK
WJIA COAEPKUT IPUMECH. Bhruucienus MmaccoBon https://m.edso00.ru/00ae1750
JIOJIA BBIXOJ1a TIPOJIYKTa PEAKIIUU

61 O06o0011IeHre U CUCTEMAaTU3all|sl 3HAHHIMA 1

62 KonTponbnas padota Ne4 no teme «Baxneiinue 1
METAILIbI U UX COCAUHCHUSI

63 BemecTBa 1 maTepuansl B TOBCEIHEBHOW KU3HU 1 bubnuotexa [JOK
YyeoBeKa https://m.edso0.ru/00ae3f50

64 XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH CPeAbI 1 bubmmorexa [JOK

https://m.edso00.ru/00ae4270
bu6mmorexa [IOK

65 Ponb xumMum B perieHny SK0JIOrMUecKUX NpodaemM 1 https://m.edsogru/Oan4270

N bu6mmorexa [IOK

66 O00011IeHIE U CUCTEMATH3AaIU 3HAHUI 1 https://m.edsogru/OanOdOa

67 O00011IeHIE U CUCTEMATH3aIUS 3HAHUI 1 Eggjﬁ;f;i?ﬁ;é 0adb33c

68 O000111eHIE U CUCTEMATH3AaIU 3HAHUI 1 ngg;ﬁf;igrou/lé% d9ch2

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI 53JIEMEHT, IMPOCTOE BELIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JS XUMHUYECKOIrO
AJIEMEHTA B COEIMHEHUHU, MOJIAPHBIM O0BEM, XMMMUECKas peakus,
KIacCUpUKallMsg  peakiuil:  peakuuud  COCOUHEHHs,  peaKIuu
pa3NIOKEHUs, PEAaKIHMW 3aMEIICHHs, peakuud OoOMeHa, JK30- H
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIIoBoM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIs BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWMHYCCKHUX MOHATHUA U

MMPUMCHSATDH OTU IMOHATHS ITPU ONMMCAHUHN BCUICCTB U UX npeBpameHI/HZ

13

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBJI€HUS (GOpMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKL{I/Iﬁ

14

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOIO Y4YCHHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNniaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COETMHEHUSX
KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peakIMH BEUIECTB, 110 TEII0BOMY 3 dekTy)

1.7

BBIUUCJIATH OTHOCUTCIIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MacCChI

BCIICCTB




1.8

1.9

1.10

2.1

BBIUMCIISITH MAacCOBYIO JIOJIO XMMHMUYECKOTO 3JIEeMEHTa Mo (dopMmyie

COCIUHCHMUS,
BBIYMCIISATh MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE

NPUMEHATh €CTeCTBEHHOHAYYHBIE METOJbI TIO3HAHUS — HAOIIIOJCHHUE,
U3MEpEHUe,  MOJEIHUPOBAaHUE,  HKCHEPUMEHT  (pealbHbIi U
MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY»

PacCKpbeiBaTb CMBICJI OCHOBHBIX XHMHWYCCKUX MMOHSTHA: OKCHun,

KHcCJj0Ta, OCHOBaHHUEC, COJIb

2.2

ONpEAEATh MPUHAAICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coenuHeHul no popMynam

2.3

KJ'IaCCI/I(l)I/II_II/IPOBaTB HCOPraHUYCCKUEC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBa BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXXHOCTH IIPOTCKAHUA XHUMHUYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh IpaBWJIaM I[OJIb30BAHUS XUMHUYECKOHM TOCYIOM H
1abopaTOpPHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEILIECTBAMH B COOTBETCTBUHU C HUHCTPYKIHUSMU IO BBINOJHEHUIO
1a00paTOPHBIX XUMUUYECKHX OMBITOB MO TMOJYYEHUIO U COOUPaHHUIO
ra3o00pa3HbIX BelIECTB (BOAOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEHM M KHUCIOT C TOMOIIBIO
MHAMKATOPOB (JakMyc, (peHodTaner, MEeTUIOPaHXK U IpyrHe)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckass cucrema
xumudeckux osnemeHtoB . M. MenaeneeBa. CTtpoeHue aTOMOB.
Xumuueckas cBsi3b. OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN)
PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHMX MOHSITHH: SApO aToMma,
DIIEKTPOHHBIA CJIOW aToma, aTOMHas OpOWTamb, paguyc aroma,

XUMHYECCKas CBA3b, IOJIsIpHAad W HEIOJISIpHAad KOBAJCHTHad CBA3b,




3.2

3.3

SJICKTPOOTPULIATCIIBHOCTh, HOHHAasA CBA3b, HWOH, KAaTHWOH, aHHOH,

CTENEHb OKUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE DIIEMEHTHI

OMHKCHIBATh U XapaKTepu3oBaTh TaOimuHyto (opmy [leproaumdeckoit
CHUCTEMbl XMMHYECKUX DJJIEMEHTOB: pa3jIMyuyaTh IOHATHUS «IJIaBHAs
noarpynna (Arpynma)» u «nobounas mnoarpynna (brpymnma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

3.5

packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATh TOHUMAaHUE MEPUOINUECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX 3JEMEHTOB OT uX mnojnoxeHus B Ilepuoanueckoit

CHUCTEMCEC

COOTHOCUTh  00O3HAUEHMs, KOTOpbIE HMMEIOTCI B  TaOiHIle
«[lepuonuyeckass  cucrtemMa  XUMHYecKux  anemeHtoB  [I.U.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX JJIEMEHTOB (cocTaB M 3apsja  sjapa, o0lee 4YHCIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KJIACC

ONpeAeNaTh  CTENeHb OKHUCJICHHUA JJIEMEHTOB B  OWHApHBIX
COEUHEHUAX
ONpeNeNsiTh BUJ XUMHUYECKOW CBsI3W (KOBaJCHTHAs M HOHHAs) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
NpoBepPsAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmmbl OCHOBHOI'O 001ero 06p330BaHHﬂ

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

pPacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX TIOHSITHH: pPacTBOD,
ANEKTPOJUTHI, HEANEKTPOJIUTHI, JIICKTPOIUTHYECKAsT AUCCOLMALINS,
peakiy MOHHOTO OOMEHa, KaTajlu3aTop, XMMHYECKOE pPaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakiuu,
OKUCITUTETFHOBOCCTAHOBHUTEIILHBIC peaxIuu, OKHUCTTUTEND,
BOCCTAHOBUTEIb, OKHCIIEHHE U BOCCTAHOBIIEHHE, aJUIOTPOIHS,
am(poTepHOCTh, XUMHYECKas CBA3b  (KOBaJeHTHas, HOHHAas,

MeTaJ'IJ'II/IquKa}I), KpucTtajllindeCcKas pCIJ_IéTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKIuu

1.2

13

14

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MOHATUH U

HpI/IMeHHTB OTH IIOHATHUS HpI/I OIINCAaHUU BCIIICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTAaBJIATH ypaBHeHI/IH 3JICKTpOHHTPI‘-IeCKOI7[ Jucconuanumu KHUCIIOT,
[IeJI0Yel ¥ COJICH, IMOJIHbIE M COKpAIIEHHBIC ypaBHEHHS peaKIuil
HOHHOI'0 0OMeHa

paCKpBIBaTB CyH_IHOCTL OKHCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKHI/Iﬁ

1.5

MPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKkIuu

Ilo temam: «Hemerasuibl U HUX coequHEHUS» U «MeTaibl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUIecKre XUMHUYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINHUCAHUE
pUMepaMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKIUi

COCTAaBJIATb YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIUX CYHICCTBOBAHNC

IeHETHYSCKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCMMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKUX HpCBpaHIGHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

clenoBaTh MpaBWJIaM TONB30BAaHUS XHUMHUYECKOW TOCYIOW U
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U C06I/IpaHI/II-O

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

3.1

MNpOBOAWTL PC€aKOWM, IMOATBCPIKAAIOIINEC KQUeCTBEHHLIH COCTaB
pa3jMYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPHI-,
Opomun, wuomua, kapOonar, Qocdar, cunmkar, cymnbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOLINE B BOAHBIX PACTBOPAaX HEOPraHUIECKUX BEIIECTB
[To Teme: «XuMHUs 1 OKpy>Karomas cpear

pacKkpbIBaTh CMBICII OCHOBHBIX XuMu4eckux mnoHstuil: [IJIK

BCIICCTBA; KOPPO3UAd MECTAJIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaAlluU MBICIIUTEIbHON JI€ATEIbHOCTH —




aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIUIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSI3CI>1 —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMi;, eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWSI — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[lepBoHaYaIbHBIE XUMUYECKUE MTOHSATUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€lOBeKa. XHMHUS B CHCTEME HayK.
Tena u BemiecTBa. PU3MYECKUE CBOWMCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

ITonsrue o METOJaX IIO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECCH. Cnoco0nl

pasaciICHUus cMmecen

1.3

14

ATOMBI WH MOJICKYIJIbI. Xumudgeckue d3yeMeHThl. CHUMBOJBI  XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENIbHAas ~ aTOMHas  Macca.
OTtHOCHUTENBHAS MOJIEKYJIIpHAsA Macca. MaccoBas 107151 XUMUYECKOr0 2JI€MEHTa

B COCIUMHCHNU

1.5

1.6

1.7

KommuectBo BemectBa. Moiib. MossipHas macca. B3anmocCBsA3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHNYECKUX COGI[I/IHCHI/Iﬁ

dusznyeckrue U XUMHUYCCKHE SBJICHHUSA. XHMHYCCKAS peakuuda u e€ IMPU3HAKH.
3akoH COXpPAaHCHUS MaCChbl BEIICCTB. XHUMHYECKHUE YpaBHCHHUA. KﬂaCCH(bHKaHHH

XUMUYECKHUX peakluii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOW MOCY/IOH, C MpaBUIaMu
paboTel B Jsaboparopuu W npuéMaMu oOpamieHuss ¢ JabopaTOPHBIM
o0opy/soBaHUEM, M3yYy€HHUE M ONUCaHHe (PU3MYECKUX CBOMCTB 00pa3loB
HEOpPraHMYeCKUX BELIECTB, HaOmoJeHne (u3ndeckux (IJIaBleHHEe BOCKa,
TasiHUE JIbJla, paCTUPAHUE caxapa B CTYIKE, KUIIEHHEe U KOHJEHCAlHs BOJbI) U
XUMHUYECKHX  (TOpeHHe CBeYM, NpPOKAIMBAHUE METHOW  IMPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SBIEHWW, HAOMIOIEHWE W OIHCaHUe
IPU3HAKOB IPOTEKAHMS XHUMHUYECKMX peakuuid (pas3joXkeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJIOPHIOM Oapusi, pa3ioXKeHHEe
runpokcuaa meau(ll) mpu HarpeBaHuM, B3auMoOJICHCTBHE XKeJie3a C pacCTBOPOM

comm meau(ll), n3yuenue cmocoboB pa3aeneHus: cMecei (C MOMOIIbI0 MarHUTA,




2.1

2.2

2.3

bunsTpOBaHWE, BBITAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeACHUE
OYNCTKU HOBapeHHOI\/JI coJu, Ha6JIIOI[eHI/Ie " OIIMCaHHUC PE3YyJIbTATOB IIPOBCACHUA
OMBITA, WLTFOCTPUPYIOIIETO 3aKOH COXPaHEHHsI MAacChl, CO3JaHUE MOJIEIei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3nyxa. Kucinopom — anemMeHT W mpocToe
BenlecTBo. HaxokaeHue kuciaopoja B mpupoje, Gpusndeckue M XUMHUECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoOb
MOJIyYeHUsl KHUCIOopoJa B Ja0opaTopuud M MPOMBINUIEHHOCTH. Kpyrosopot

KUCIIopoa B mpupoae. O30H — aIoTponHas MoAu(GUKALH KACIOpoIa

TernoBoit 3P PeKT XUMUIECKOH peaKkIui, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHHUE BO3/1yXa,
ycuiIeHHe IapHUKOBOro 3¢ dexra, pa3pyieHre 030HOBOTO CII0s

Bonopon — anemeHT m npocroe BemectBo. HaxoskneHue BoIopoia B IPUPOJE,
¢u3nueckue W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBbl MOIYYEHHUS.

Kucmaote! u comu

2.4

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YPaBHEHHSIM

2.5

2.6

®uznyeckue CBOMCTBA BOAbl. Boma kak pacTBopurenb. PacTBopbl.
Haceimiennpie 1 HEHACHIILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass nons BemecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanusi. Ponb pacTBOpoB B Mpuposie M B XKM3HU ueloBeka. KpyroBopor
BOJAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHBIX BOoA. OXpaHa M OYHCTKa
MIPUPOHBIX BOJT

Knaccudpukanuss nHeopranmueckux coenunennit. Oxcuapl. Kiaccudukarus
OKCHJIOB: cojeoOpasywoimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecosieoOpaszyrone. Homenknatypa okcuaoB. Duznueckne M XUMHUYECKHE

CBOIMCTBA OKCHIOB. HonyquI/Ie OKCHUI0B

2.7

OcHoBanusi. Knaccudukanuss ocHoOBaHUU: MIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HomeHkiarypa ocHoBaHWi. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydennre ocHOBaHMM

2.8

2.9

Kucnotel. Knaccuduxamus kucinor. Homenknatypa kuciaor. dusnyeckue u
XUMHYECKHE CBOMcTBa KuCIOT. Pan axtuBHocTH MeTaiioB H.H. Bekerosa.

[Tomy4yenue kucnoT

Comu. Homenknartypa coseil. @usznueckne M XHMHYECKHE CBOWCTBA COJIEH.

[Tonyuenue coseit




2.10

I'ereTmueckas CBI3b MEXKIY KilaCCaMH HCOPraHN4CCKUX CO@I[I/IHGHI/Iﬁ
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3.1

3.2

3.3

XUMHUYECKUH  SKCIEPUMEHT: KadeCTBEHHOE ONpEENICHHE  COAEpIKaHUs
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHEe, COOMpaHMe, paclo3HaBaHHE U H3Y4YECHUE
CBOWCTB KHCIIOPOJa, HAOII0AEHNE B3aUMOJICHCTBUS BELIECTB C KUCIOPOAOM U
YCIIOBHS BO3HUKHOBEHUS M MPEKpalleHusi ropeHus (1moxkapa), 03HaKOMJICHHE C
o0Opa3llaMl OKCHJOB U OIMCaHME HUX CBOMCTB, MOIy4yeHUe, coOupaHue,
pacrno3HaBaHME€ U H3Y4YEHHE CBOWCTB BOAOpOJa (TOpeHUE), B3aUMOJECHCTBUE
Bogopoaa ¢ okcugaom Meau(ll) (BO3MOXHO HUCIIOIB30BaHKE BHICOMATEPHAIIOB),
HaOmo/ieHue 00pa3IoB  BEHIECTB KOJMYECTBOM | MOJb, WCCIEAOBAHUE
0COOEHHOCTEH pacTBOPEHUs BELIECTB C Pa3JIM4YHOM PacTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MAacCCOBOM JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJEHCTBUE BOJAbI C MeTalIaMH (HAaTpUEM U KaJbLMEM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PaCTBOPOB
KACIOT M 1IeJloYeil ¢ IOMOIIbI0 MHIUKATOPOB, MCCIEJOBaHUE OO0pasLoB
HEOPraHMYECKUX BEHIECTB DPA3JIMYHBIX KJIACCOB, HAOIIOJEHHWE W3MEHEHUS
OKpacKd MHIMKAaTOpPOB B pPacTBOpax KHUCIOT M IIeJI04Yel, MH3ydyeHue
B3aumozeiicTBus okcuga meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MeTaJulaMH, peaklil HelTpanu3alny, NoTy4eHue HepacTBOPUMBIX OCHOBAHUH,
BBITECHEHHUE OJHOrO0 METaula JApPYTMM M3 pacTBopa COJIM, pElICHUE
SKCHEPUMEHTAIbHBIX 33/1a4 IO TeMe «BaxHellne Kiacchl HEOPraHUYECKUX

COCTUHEHUIN)

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMoB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITUN

[lepBble TOMBITKM KJIACCU(UKAIMU XUMHUYECKUX 2JjieMeHTOB. [loHsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IEJOYHBIE W IIEJTOYHO3EMENIbHBIE METaJIIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amdoTepHbie

OKCHUABI U THAPOKCHUABI

ITepnonnueckuii 3akoH. [lepnonnueckas cuctema XuMU4IECKUX ieMeHToB J[. M.
Meneneesa. Koportkonepuoanast u JUIMHHONIEPUOAHAS ¢bopmbl
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHToB JI.MI. Menneneesa.
Ilepponsl u rpynmsl. PU3HYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB

nepruoaa v rpyImiibl 3JICMCHTA

Ctpoenue atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnexktponbl. CtpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB NEPBLIX 20 XUMHYECKHUX DJIECMCHTOB




3.4

3.5

ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyuoxenuto B Ilepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTroOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETAIUIMYECKHX CBOMCTB IO TpylnmamM MU IEepUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npakTuku. .M. MenpaeneeB — yd€Hbld U

IPaKIaHUH

Xumnueckass cBsizb. KoBaneHTHass (MOJsipHass M HEMOJIApHAsi) CBS3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTI) XHMHYECKHX 3j1eMeHTOB. MloHHas CBSI3h

3.6

3.7

Crenenp okucieHus. OKHUCIMTEIIFHOBOCCTAHOBHUTEIIBHEIC pPE€aKknuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBIICHU. OKUCIIUTEIN U BOCCTAHOBUTEIHN

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0O0paslloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
11eJI0YeH, MPOBEACHHUE OINBITOB, MIUIFOCTPUPYIOLUIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX pEaKIUil (TOpeHue, peakliuy pas3ioKeHUsl, COEITMHEHUS)

9 KVIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

BemecTtBo 1 XuuMu4deckas peaKkuus. HOBTOpeHI/IC

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dyemMeHTOB J[. 1.
MenneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOMICTB
XUMHUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kaius, KalblUsi U MX
COCMHEHHI B COOTBETCTBUU C TOJIOKEHHEM 3JIeMeHTOB B Ilepuonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOH CBS3U. THUMBI KpHUCTaNIMYECKUX
pELETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU
U BUJa XuMudeckoi cBsizu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUuYeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3IMYHBIM  KJaccaM HEOPraHWYEeCKHX COCIUHEHUH,

TCHCTUYCCKAas CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccugukanus XMMUYECKUX PeaklUid M0 pa3IMyHbIM MPpU3HAKaM (110 YHUCITY U
COCTaBY YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo

W3MEHEHHIO CTEIICHEH OKHCICHHUS XHMHUYECKHUX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




14

0 y4acTHUIO KaTalu3atopa). OK30- W DSHIOTEPMHUYECKHE PEaKIuH,

TEPMOXUMHUYECKHUE ypaBHEHHUs. [IoHATHE O CKOPOCTH XUMUYECKON PEAKLIUN

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTE€HHBIX U Te€TePOTeHHbIX peakuusax. [loHsATHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOH pPEaKIUU U TIOJ0XKEHUE

XUMHYECKOI'O paBHOBECHUA

1.5

1.6

1.7

2.1

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ pPEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu. CocraBiieHME  ypaBHEHHM
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKUMH C HCIOJIb30BAHUEM METOza

ANIEKTPOHHOTO OaslaHca

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaruoHnsl, aHnoHbl. MeXaHu3M IUCCOLMAIMY BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHs aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakuun MoHHOro oOMeHa. YCIoBHS MPOTEKaHMs PEaKUUii MOHHOro oOMeEHa,
IIOJIHBIE U COKpALEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojieil B CBeTe MpEeACTaBICHUH 00 3JIEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHbIE peakunu Ha MOHBI. [IoHATHE 0 TUAPOIU3E COoJIei

XUMUYECKUIl JKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPUCTALTHUECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JEHUCTBUS pPAa3IMYHBIX (AKTOPOB;
UCCIIEIOBAaHNE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Mpoliecca
JIMCCOIMAIUM  KHUCJIOT, INenodel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); TPOBEJIEHHE ONbBITOB, HWUIIOCTPUPYIOUMX MPU3HAKU
MIPOTEKAaHUs pPeaKlMii HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BbIIEICHHUE Ia3a,
o0pa3oBaHME BOJbI); ONbBITOB, HUIIOCTPUPYIOLUINX HPUMEpPbl OKUCIUTENIBHO-
BOCCTAHOBUTENbHBIX peaKlIUi (TOpeHHEe, PEaKILH pPa3IoKEHUs, COCTUHEHUS);
pacro3HaBaHMe HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKIIUN

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCINHECHUA

OO6mrast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHusi. CTpoeHue U GU3NYECKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMIPUMEpE XJopa
(B3auMoielicTBUE C MeTaJlaMH, HEMeTajUlaMH, IiellouaMu). XIJIOPOBOAOPO/I.

ConsiHast KMCIIOTa, XUMHUYECKHE CBOMCTBA, MOJIydeHHE, MpuMeHeHue. JleiicTue




2.2

XJIOpa M XJIOPOBOJOpPOJa Ha OpraHM3M 4YelloBeKa. BaxkHeiline XJIOpUAbl U UX

HaxO0JICHUE B MIPUPO/JIC

OOmas xapakTtepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUs
aTOMOB, XapaKTepHble cTeneHu okucienus. CTpoeHue u pu3nyecKrue cBOWCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYEcKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dbusnueckne W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIOTHBIX OKcuAOB. CepHasi KUCIOTa, PU3NYECKHE U XMMHYECKHE CBOMCTBA
(obmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crernududeckune). XuMHUECKHUe
peakuuu, JeKalue B OCHOBE MPOMBILIUIEHHOTO croco0a IMONMY4YeHUs CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKUusa Ha
cynbdar-uoH. Haxoxxnenue cepsl U €€ CoeMHEHUN B MpUpoJe. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npcaoTBpallCHUA

2.3

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHNU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IIPUPOJIE,
dbusznueckrue U XMMHYecKue cBoiicTBa. KpyroBopot a3zora B nmpupoje. AMMUaK,
ero (pu3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W npuMeHeHue. Conm
aMMOHUS, UX (QU3NYECKHE W XUMHUYECKHE CBOWCTBA, IPUMCHCHHE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHUSI. A30THasi KHCJIOTA, €€ MOJy4eHHUe,
¢dbu3nueckue W XUMHUYECKHe CBOMCTBa (00IIME KakK MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHUE OKPYKaIoIIei
Cpelbl COeMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHNE BO3/1yXa, TTOUBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusMUecKre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QuMUECKUe U
XUMHUYECKHUE CBOWCTBa, moiydeHue. lcnonb3oBanue QocdaroB B kauecTBe

MUHEpAJIbHBIX YA00peHHit

2.5

OOmast xapaktepuctuka s1eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTPOEHHUs
aTOMOB, XapaKTEepPHBIE CTENEHW OKUCICHUS. YTJIepoll, auIOTPOITHBIC
MOJTU(UKAIMK, PACHIpPOCTPaHEHHE B MpHpPoOJE, (U3NYECKHEe M XHMHUYECKHe
cBoiictBa. Axcopomus. Kpyrosopot yriepoaa B mpupone. OKcuabsl yrieposa,
uxX (uznyeckrue M XUMHUYECKHE CBOICTBa, JEHCTBHE Ha JKUBBIE OPraHU3MBI,

IMOJIYUYCHHEC U IIPUMCHCHHC. OKOJIOTHIECKHUE HpO6J’I€MBI, CBsA3aHHBIE C OKCHIOM




yrinepona(lV); rumoresa rino0adbHOTO TOTEIUICHUS KIIMMAaTa; MapHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
noHbl. Ucmonbp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHUHE, IMPOMBINUICHHOCTU U

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHSIX
yriaepoja (MeTaH, 3TaH, STWUJICH, AalETWJICH, 3TaHOJ, [JIHMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTHe o OHMOIOTHYECKH
BOKHBIX BEILECTBAX: XHUpax, O€nIKax, YIrJIeBoJax — M HUX POJU B KU3HU
yeyoBeka. MarepuaabHOE €IUHCTBO OPTaHMYECKUX W HEOPraHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoii kucinote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BakHel e cTpouTeabHble MaTepHAaIbl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, keye300eroH. [Ipobnembr Oe3omacHOro

HCIIOJIb30BAHHA CTPOUTCIBHBIX MATCPHUAJIOB B HOBCGﬂHCBHOﬁ JKHU3HHU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3loB HEOPraHMYECKHX BEILECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4€CTBEHHBIX PEAKIHMA HA XJIOPUA-
HMOHbI M HaOJIOJEHUE MPU3HAKOB HUX TMPOTEKAHHs; OIBITHL, OTpa’KarolIue
¢u3nyecKre 1 XMMUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3laMH XJIOpUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEeHHE Mpolecca
oOyriuBaHUs caxapa MOJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YEHHE XMMHMUYECKHUX CBOMCTB pa30aBIEHHON CEpHOU KHUCIIOTHI, POBEIECHUE
KayeCTBEHHOW peakUuMud Ha cCcynb(par-uoH U HaONIOJeHHe TIpu3HaKa eé
MIPOTEKAHU; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMATepHalioB), 0OOpa3laMu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; TOJIyIeHHE, COOMPaHNE, PaCIIO3HABAHUE U
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHME KaueCTBEHHBIX pPEaKIHMi Ha HOH
aMMOHHMA U ¢ocdar-uOH U U3yYEHHE TPU3HAKOB HUX TPOTEKaHMUS,
B3aMMOJIEICTBUE KOHIIEHTPUPOBAHHOM a30THON KUCJIOTBHI C MEABIO (BO3MOKHO
UCIOJIb30BaHNUE BUJIEOMATEPHANIOB); HM3yUYE€HUE MOJENeH KPUCTAJUTMUECKUX
pemiéTok anmasza, rpadura, ¢yulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMU PacTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; MOJy4YeHUE, COOMpaHHe, PACMO3HABAHWE W W3YYCHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KA4YeCTBEHHBIX peaKkluii Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yY€HHE NPHU3HAKOB KX IPOTEKaHUsS; O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIHEPUMEHTATbHBIX

3aaa4 110 TEMC «BakHene HeMeTamIbl 1 HX COCAHNHCHU

Meramisl 1 BX COCAUHECHUA

3.1

OO1w1ast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxenuss B Ilepuonuueckond cucreMe XUMHYECKHUX dieMeHToB J[.H.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTtaimnueckas CBs3b U
METaJNIMYECKasi ~KpUCTallIndeckass pemérka. OJIEKTPOXUMHUYECKHH  psif

HaHpH)I(eHI/Iﬁ MCTAIJIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Imue croco0bl MONTy4eHUS
MeTtayuioB. [ToHSITHE 0 KOPPO3UM METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIUICHHOCTH

[lenouynsle MeTasuibl: mosiokenue B llepumonmyeckoil cucTeMe XUMHUYECKUX
anemeHntoB [I.M. MenneneeBa; CTpo€HHE UX aTOMOB; HAaXOXJIECHHE B MPUPOJIE.
duznyeckue 1 XUMUIECKHE CBONCTBA (Ha MpuMepe HaTpus U Kamus). OKCUIIBI U
THAPOKCUABI HATPpUAd W KaJiud. HpI/IMeHeHI/Ie MISJIOYHBIX MCETAJJIOB U HUX

COeTMHEHUN

3.4

Illenoyno3eMenbpHBIE  METaIbl MarHui W KajJbLMH:  IIOJO)KCHUE B
[Tepuonnueckoit cucreme xumuueckux 3neMeHToB .M. MeHneneeBa; crpoeHue
X aTOMOB; HaXxOxJAeHHe B mnpupoje. Pusnueckue U XUMHYECKUE CBOMCTBA
MarHus W Kauplusl. Baxuelime coequHeHus Kaiblus (OKCHI, THIPOKCH],

conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHH s

3.5

3.6

AmomuHuil: nonoxkenue B Ileproanueckoil cucTreMe XUMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpOCHHE aToMa; HaxoxaeHue B npupoae. dusmveckue u
XMMUYECKHE CBOMCTBA aMOMUHMSI. AM(DOTEpHbIE CBOICTBA OKCH/IA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [lepuonnueckoi cucreme XxumMuiyeckux siaeMenTon J[. M.
MeHieneeBa; CTpOGHHE aTOMa; HaxoxJeHue B mpupoge. dPusnyeckue u
XUMHUYECKHEe CBOMCTBa jkene3a. Okcuipl, ruapokcunbl u conu sxenesa(ll) u

xene3a(lll), ux cocras, cBOICTBa U OTyUYEeHUE

3.7

XHUMHUYECKHI 9KCIICPUMCHT. O3HAKOMIICHUC C 06p3.3LIaMI/I METAJJIOB U CIIJIaBOB,

X (u3nUecKkUMH CBOMCTBAMHM; U3YyYEHHE pEe3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICMCTBUSL OKCHJA Kajbllud M HaTpus C BOJOM  (BO3MOXHO
HCIIOJIb30BaHNE BHUAEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BO/IBI;
mpolecca TOpEHUs JKejle3a B KHUCIOpoAE (BO3MOXKHO — MCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, Kanblus, amromunus, nubka, skenesa(ll) u xenmesa(lll), mexu(ll);
HaOJI0/IeHNEe U OMMCAaHWE MPOIECCOB OKpAIMBaHUS IUIAMEHU MOHAMM HATPHS,
KaIuss W Kajublusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWMCTB THJIPOKCHIA ANTIOMHHHUS M TUIAPOKCUIA
LIMHKA; PEIICHHE IKCIIEPUMEHTAIbHBIX 3a/a4 Mo TeMe «BaxkHelme MeTaibl 1

X COCIUHCHUA

Xumus u OKpYyKaromiasa cpeaia

4.1

4.2

HoBrie MaTCeprajibl U TCXHOJIOTHUH. BemectBa u MaTcpurajbl B HOBC@I[HGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKUX OXOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  IpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromeit cpensl [IJIK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIIeM.
[TpupoaHble WCTOYHHMKH YTIIEBOAOPONOB (yrojb, MPHUPOIHBIA Tra3, HE(Th),

IMPOAYKTBI UX nepepa60TKH, HX pOJib B 6LITy 1 NPOMBIIINICHHOCTHU

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pa3I[0B MaTepHalIOB (CTEKIIO, CIIJIaBbl

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOI'O OBIIIEI'O OBPA30BAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

11

0 TI03HABAaEMOCTH SIBICHHUU npupoabl, IMOHHUMAaHHUC 00BHEKTUBHOMN
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTB21;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHbIX MCETOJAX IMO3HAHUSA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOJICIN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaTbHOI AEATEILHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpHUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOIO NpenMeTa

P TIEPEX0/i€ Ha YPOBEHB CPETHET0 O0IIero o0pa3oBaHUs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPO/IHAs CMECh, OTHOCUTENIbHBIE aTOMHasi WU MOJIEKYJSpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONb (CpemHss), XUMHUYECKas
peaKiusi, peaklud COCIUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIuI
3aMeNIeHUs, peakIui OOMeHa, TeIuIoBOW A (EeKT peakluu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COEMHEHUH, MaccoBas J10JI1 U MIPOLEHTHAs KOHUEHTpaLUs

BEILIECTBA B paCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paguyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCICHHS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, IIOJISIPHASL U HETIOJIApHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIM4YecKass peleérka (aToMHas, MOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTENIb, OKHMCIEHHME M  BOCCTAHOBICHHME, JIJIEKTPOJIM3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakuuu, Kataimsarop, IIIK, xkopposus

MCTaJIIIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILICH

yYMEHUE MPaBUIIBHO UCIOIb30BATh U3yUEHHBIE BEIIECTBA U MaTepHAaIb
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METaUIbl U CIUIaBBI,
HOPOAYKTHl TepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIIEBOJOPOIOB
(yrosi, mpupoAHOrO raza, HeTH) B OBITY, CEIbCKOM XO34HCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpupoOBaTh XMMHUYECKHE 3HAHUS CO 3HAHUSMH JIPYIHX

yueOHBIX MPEIMETOB

3.3

HaJIM4YMe OmbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUu
Mo XUMUU (HayyHass W Hay4dHO-TIOMYJISpHas JHUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OIICHUBATb I/IH(I)OpMaL[I/IIO O BC€IICCTBAX, HX
MMPEBpAIICHUAX n MMPaAKTUYICCKOM IMIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ s pCIICHUA y‘-ICGHO-HO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,




YpaBHEHUH  XUMHYECKHUX  PEaKIMid; OCHOBAMH  XUMHUYECKOI
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHne oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsj sapa, oOmiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM JIIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JeKTPOOTPULIATEIbHOCTH),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHHUS JJIICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX NEPUOAAX U TIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 Ymenne kinaccuupoBarth:
7.1 XUMHYECKHUE DJIEMEHTHI
7.2 HEOpraHMYECKUe BellecTBa
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenessTh:
81 BaJICHTHOCTh U CTENEHb OKHUCIICHUS XUMUYECKUX DIIEMEHTOB, 3apsijl
' HOHA
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUITMYECKOH CTPYKTYphI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaxX BeMeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIT
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMUYSCKUE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHU#, a3oT, docdop, cepa, XJIOp, HATPUH, Kamuil, MarHHii,
KaJIbIIMH, aTFOMHHUM, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIC€ WX BOJHBIX PAcTBOPOB (BOjA,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJAOPOJ], OKCHIBI U TUIPOKCHUIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (I1), uunka, xeneza (Il u
' I1), okecuasl yrnepona (Il u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepol (IV u VI), cepuucras, cepnasi, azorucras, a3zoTHas,
docdopHasi, yronbHas, KpeMHUEBasI KUCJIOTa U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHNYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
104 MOJITBEPKTAIOIIUX TCHETHYECKYIO B3aUMOCBSI3b MKy HUMHU
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' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUU
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
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C (I)I/I3I/ILICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnii

13.2

HN3YUCHHUEC croco0oB pasacCiICHuA cMmeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; MMOJIYy4YCHUC
BOAOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOICTB

13.4
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13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENENEHHONM MaccoBOil josei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHJIOPAHkKa u
denondranenna) ans onpenereHHs XapakTepa cpeibl B pacTBOpPax

KHUCJIOT U LIeJIoYei

UCCIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOEUCTBUS KHUCIOT C METAJUIaAMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajla JpyrMM U3  pacTBopa  COJH;
uccliieioBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC SKCIICPUMCHTAJIBHLIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II7I>>; ((3JIGKTpOJII/ITI/I‘IeCKa$I
JAUCCOLIM AL, «Baxnelnme HeMeTaIbl U HX COCOUHCHUA,

«BaxHeHIe MeTajiIbl U UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHMUs peakiii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUuu Ha
MPUCYTCTBYIONINE B BOJHBIX PAcTBOpaX HMOHBI: XJOPHI-, OpOMUJI-,
uomua-, cyinbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LIMHKA
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YmMmenue:
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14.2

MNpEACTAaBIATE PE3YJIbTATbl OJKCIICPUMCHTA B (bopMe BBIBOIOB,
JA0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXY PEeaJbHO HAOIIOJaeMbIMU XUMHUUECKUMHU

SABJICHUAMMU U IPONCCCaMU, NPOUCXOAAINIUMU B MAKpO- U MUKPOMHUPE,

O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTeie BemecTBa u cMec. CriocoObl pa3ziesieHus: cMecei

1.2

13

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTHG " CJIOXKHBIC BEIICCTBA.

Xumnueckas popmyia. BanreHTHOCTh aTOMOB XMMHUYECKHX J1eMEHTOB. CTeneHb

OKHUCJICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCcHUTENbLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0as XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Mosab. MomsipHass mMacca. MoOJspHBIE 00BbEM Tra3oB.
B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nyecKkue U XUMUYECKUE SIBIICHUsA. XUMUYECKAsl peakuus U e€ INpPU3HAKH.
3aKOH COXpaHEHMsI MAacChl BEIIECTB. XUMHUECKUE YPAaBHEHUS

[lepnonnueckuit 3akoH u lIlepuonnueckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuonnueckuii 3akoH. llepuoanyeckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUil CMBICII TOPAIKOBOrO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atroMHbIX sfep. M3oromel. DnexktpoHsl. CTpoeHue
AJIEKTPOHHBIX  00070YeK aToMOB TepBhIX 20 XUMHYECKHUX DJIEMEHTOB

ITepuoanueckoit cucrems [I.11. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kaus, Kajablug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METaUIMYECKMX W HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOXEHUWEM »HJIeMEHTOB B Ilepuomuueckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSApHAs)  CBS3b.
ONEeKTPOOTPULIATETLHOCTh ~ XUMUYECKUX  dJeMeHTOB.  MoHHas  CBs3b.

Meramnnueckas CBI3b




3.2

Tunbl KpUCTAIMYECKUX pPEMETOK (aTOMHas, WOHHAsA, METaJIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss ¥ HOMEHKJIATypa HEOPraHMYECKUX COCAMHCHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIe; OCHOBAaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJLIOB: JINTHUA,
HaTpu:A, Kajlusgd, Marovugd W KajJlblHs, aJJFOMHUHUSA, KCJIC3a. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

dusznyecknue U XMMHYCCKHE CBOMCTBA BOJOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

dusnuecKkue W XMMHUYECKHE CBOMCTBA OKCHIOB HemeramioB: cepel (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u

xenesa(ll, 11). TTonmyueHne OKCHIOB METAIIIIOB

XVMHYEeCKHEe CBOMCTBA OCHOBaHHMM M aM(OTEpHBIX T'MAPOKCHIOB (Ha mpUMepe
TUAPOKCUIOB QIIOMUHUA, JKene3a, I1uHKa). [lomyuyeHue OCHOBaHMI U
aM(}OTepHBIX THAPOKCHUJIOB

OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOopHON, KPEeMHHEBOH, yroibHOU. OcoObie
XMMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEPHOW M a30THOW KHCIIOT.
[Tony4yenue kucnot

OO0mre XxuMHYECKUe CBOMCTBA cpenHux cose. [lomyuenue coneit

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

YIJICKUCIIOTO r'a3a B J1a60paT0pHH
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HOJ'Iy‘ICHI/IC aMMHMakKa, cepH0171 U a30THOM KHUCIIOT B MNPOMBIINIJIICHHOCTH. O6H_II/IC

CIOCOOBI MOTYYECHUSI METAJIJIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Knaccudukarnuss XUMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢ deKkry, Imo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENIM U BOCCTAHOBUTEIH.
[Ipouecchl  OKMCIEHHS] M BOCCTAHOBJICHHSA.  ODJEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEIBHON PEAKLIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEATEKTPONUThL. CHIIBHBIC U clTa0ble 3JIeKTPOIUTHL. CTeNeHb JUCCOIHAIH
Peakiiuu monHoro obmeHa. YCIOBHS MPOTEKaHMUS PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemectBa u MmaTtepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMMUYECKHMX peakuuil B jaboparopuud U OBITY.

HepBa;I moMoumb IIpu XUMHUYICCKUX O0KOIraX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE  OKpYXKaroleil cpeabl  (KHCIOTHBIE  JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (ITJK). Porp xumuum B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHE MapHUKOBOTO 3 dekTa,

pa3pyui€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, Gocdopa, yriepona, KpeMHHUs] U UX COEIUHEHUH B
ObITY, MEAMLMHE, MPOMBIIUIEHHOCTH U CeNbCKOM Xo3siicTBe. IlpumeneHune
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coeAuHEHUH. [ToHsITHE 0 KOppO3UK METANIIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHHKH YTIJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X TiepepaboTku (OCH3HMH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHSATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTa).
[TonsiTHEe O OMOTOTWYECKN BaXKHBIX BEIIECTBAX: JKUpPaX, OENKax, YriaeBoJax — U uxX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




KoMmnoHeHT coiep:kaHusl IPOrPAMMBbI BOCIIUTAHUS 10 Y4eOHOMY
npeaMery
«XuMH» OCHOBHOE 0011ee o0pa3oBanme 8-9 Kiacchbl
Ha 2025-2026 y4eOHbINH 1o/

LleneBble OpPHEHTHPHI PE3YJIHTATOB BOCIHUTAaHUS HAa YPOBHE OCHOBHOIO
o0111ero oOpa3oBaHus.

['paxxnaHCKO-TATPUOTUYECKOE BOCITUTAHUE:

CO3HABaTh MPUHAJJICKHOCTh K CBOEMY HApoJly M K OOUIHOCTU TpakIaH
Poccuu, nposiBIATh yBaXK€HUE K CBOEMY U APYTUM HAPOJaM;

MOHUMATH CBOIO CONMPUYACTHOCTH K MPOILIOMY, HACTOSIIIIEMY U OyayIiemMy
poaHoro xpas, ceoei Ponunsl - Poccun, Poccuiickoro rocynapcraa.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

CO3HABaTh IIEHHOCTb KaXKJIOM YEJIOBEUECKON JKU3HU, MPHU3HABATh
MHJUBUYAJIbHOCTh U JJOCTOMHCTBO KaXKJOT0 YEJIOBEKA.

®duznyueckoe BOCMUTaHUE, (OPMHPOBAHUE KYJIbTYpPbl 310pOBbI U
AMOIIMOHAJIBHOTO OJIArONOTyYns:

OepeXHO OTHOCUTBCS K (PU3NYECKOMY 3/I0pPOBBIO, COOJIOaTh OCHOBHBIE
IpaBuiia 3J0pOBOro U 0€301acHOro JIs ce0sl U IPYruX JoJei o0pasa KU3HHU, B
TOM 4HCJI€ B MHPOPMAITMOHHOM Cpelie;

BJIaJICTh OCHOBHBIMM HaBBIKAMU JIMYHOW U OOIIECTBEHHOW TUTHUEHBI,
0€301MacHOT0 MOBEEHUS B OBITY, IPUPOJE, OOILIECTBE.

TpynoBoe BoclUTaHHE:

CO3HABATh IIEHHOCTH TPYJa B )KMU3HU YEJIOBEKA, CEMbH, OOIIIECTRA;

MPOSIBJISITh YBAXEHUE K TPYIy, JIOASAM Tpynaa, OepexHOe OTHOLIEHUE K
pe3ynbTaTam TpyAa, OTBETCTBEHHOE MOTPEOJICHHUE;

IPOSIBJISITH HHTEPEC K Pa3HbIM Mpodeccusiv;

y4acTBOBATh B PAa3JIMYHBIX BHUAAX JOCTYMHOTO IO BO3pacTy Tpyna,
TPYZIOBOU JIEATEIBHOCTH.

DKOJOTMYECKOE BOCIIUTAHUE:

MMOHMMATh IIEHHOCTh MPUPObI, 3ABUCUMOCTD KU3HU JIIOJICH OT MPUPOIBI,
BJIIMSIHUE JIIOJEN HA IPUPOJY, OKPYKAIOLIYIO CPENY;

HOpOSIBISATh JHOOOBb M OEpexHOE OTHOLIEHHE K MPUPOJE, HENpusTHe
NEUCTBUMN, TIPUHOCAILLIUX BPE MPUPOJE, OCOOCHHO KUBBIM CYILIECTBAM;

BbIpakaTh TOTOBHOCTh B CBOEM JICATEIBLHOCTH MPUJICPKUBATHCS
AKOJIOTUYECKUX HOPM.

[leHHOCTH HAYYHOTO MO3HAHUS:

BBIPAXKaTh MO3HABATEILHBIE UHTEPECHI, aKTUBHOCTD, JIIOOO3HATEIIBHOCTD U
CaMOCTOSITEJIbHOCTh B TMO3HAHWM, UHTEPEC M YBAXKCHUE K HAYYHBIM 3HAHUSM,
HayKe;



o0nagaTh NEPBOHAYAIBHBIMM TMPEJICTABICHUSAMH O MPUPOJHBIX U
COLIMAJIbHBIX 00BEKTax, MHOTOOOPa3uu OOBEKTOB M SIBIICHUIN MPHUPOABI, CBSI3U
YKUBOU U HE)KMBOM IIPUPOJBI, O HAYKE, HAYYHOM 3HAHUU,

UMETh II€PBOHAYAJIbHBIE HABBIKM HAOJMIOJAEHUM, CHCTEMaTH3aluud |
OCMBICJICHHSI OTbITA B E€CTECTBEHHO-HAYYHOW UM TyMaHUTApHOW o001acTaX
3HaHUS.
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