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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS
COCTABJICHA HA OCHOBE TpeOOBaHWW K pE3yJbTaTaM OCBOEHUS OCHOBHOM
oOpa3oBaTenbHOI IPOrpaMMBbl OCHOBHOTI'O oO1ero oOpa3oBaHus,
npeacrasieHHbix B GI'OC OO0, a Takxke Ha OCHOBe (QeaepanbHON paboueit
MporpaMMbl BOCIHUTaHUS U C Y4YETOM KOHUEMIMM TMPErnojiaBaHus Yy4eOHOTO
npeaMeTa « XuMush» B 00pa3oBaresibHbIX opranuzanusax Poccuiickoit denepanum.

[Iporpamma 1mo XuMuu Aa€T MOpECTaBICHUE O IENsAX, OOIIeld CcTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE COJIepKaHue,
IpeayCMaTpUBaET pACIpEAeICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM IMPOTrpaMMbl IO XHUMHUH, OMNpPEIETseT KOJUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcs, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMWI K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPeOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1eJIeH N3YUYEHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIHOM JIEATEIbHOCTH OO0YyYarolmerocs IO OCBOEHUIO
y4e0HOTO co/iepKaHusl.

3HaHMEe XWMHH CIY)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromnierocsi, ero MpeACcTaBICHU O MaTepuaIbHOM E€IHMHCTBE MHUpPa, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MaCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMupoOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICIOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMUT CO CHeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
L[EJTOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITHXCS;



CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHHHM XUMHH OOECHedYMBaIOTCS CrHelupuKon
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAETCA W3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OJMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpyKalomuil MHpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOU KYJBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOIIEHNH K HayYyHbIM METOJAaM T[IO3HAHUA TPU U3YYEHHUU BEILIECTB U
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1anTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBU, CITIOCOOCTBYIONMIUX MTPUOOPETEHUIO O0YyYatOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3UYHBIX BUJOB IE€ATEIbHOCTH;

— (dopmupoBanue oOmeNd (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHHEe y OOy4YaOIIMXCS TyMaHUCTUYECKUX OTHOIICHHM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTUBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JAJIbHEHUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEP)KAHUE OBYUEHUA
8 KJIACC
IlepBoHauya/ibHbIE XUMHYECKUE OHATHS

[Tpenmer xumun. Poib XMMUU B JKU3HH 4YelIOBEeKa. XHMHS B CUCTEME HAyK.
Tena wu BemecTBa. DU3NYECKUE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSHHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECei.

ATOMBI W MOJIEKYJBl. XHUMHUYECKHE dIeMEHThl. CHMBOJBI XUMHUYECKUX
arieMeHTOB. [IpocThie U CI0XKHBIE BelIeCTBa. ATOMHO-MOJICKYJISIPHOE YICHHE.

Xumuueckasi ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToOMHas Macca.
OTHOCUTENbHAS MOJIEKYJISIpHAst Macca. MaccoBas oJisi XMMHUYECKOTO JJIEMEHTa B
COETUHEHUH.

KonuuectBo BemectBa. Monbs. MossipHas Macca. B3auMocCBsI3b KOJMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IAWHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHECHU.

du3nyecKre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakius v e¢ MPU3HAKH.
3aKOH COXpaHEHHWS MacChl BEIIECTB. XMMHUUYEcKHe ypaBHeHUs. Knaccuduxarus
XUMHUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepuMeHm:

3HAKOMCTBO C XHMHUYECKOH IMOCYI0H, paBuiIaMu paboThl B JTaOOpAaTOPUU H
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBaHUEM, W3YUYEHUE U OINMCAHUE
bu3UecKuX CBOWCTB 00pa3l0OB HEOPTaHUYECKHX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBIE MeJa C KUCIIOTON) SBIEHUH, HAOIIOIeHUE U
OMHMCAaHWE TMPU3HAKOB MPOTEKAHWS XWMUYECKHX peakiuii (pa3iloKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xee3a ¢ pactBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3elIeHHs CMecei: C TOMOIIbI0 MarHuTa, (UIbTPOBAaHUE,
BBITIAPUBAHUE, AUCTHILIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TOBApESHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHHS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWS MAacCChl, CO3JaHHE MOJIEIeH MOJIEKY
(I1IapOCTEePKHEBBIX ).

BaxkHeiiume npeacTraBuTe M HEOPraHUYECKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucnmopon — anemMeHT U mpocToe
BemecTBo. HaxoknmeHuwe kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenue xucmopoma. CmocoObI



MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpHUM H MPOMBINIIEHHOCTH. KpyroBopot
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE PEaKIUU. TOIUIMBO: Yroib W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpupoJie U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue M XUMHUYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. Gusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKY KJIaCCaAMU HEOPIraHUYECKUX COCIMHEHHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpas3liaMu OKCHUIIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJbBI C METAJLIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCIIEIOBAaHUE O00pa3lloB HEOPraHMYECKHX BEIIECTB PA3IUYHBIX KIJIACCOB,
Ha0JI0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIEJIOUEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a7ad o Teme «BaxHeimmue Kiaacchl HEOPraHUYECKHX
COECTUHEHUI».

Hepuoauueckuii 3akoH U [lepuoanyeckass cucreMa XUMHYECKUX
3jieMeHTOB [I. U. MenpesieeBa. CTpoenre aToMOB. XUMHUYECKAs CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. [loHsTHE O
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE U IIEJTOYHO3EMENbHBIE METAIbI,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIbI
Y TUJIPOKCHU/IBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Tepuonnueckoii cucrembl xumuueckux anemMeHToB [[. . Menneneesa. Ilepuoas
u rpynnsl. OHU3NYECKUH CMBICT IOPSAKOBOIO HOMEpPA, HOMEPOB IEpUoaa M
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB TepBbIX 20 XUMHUYECKHMX  DJIEMEHTOB
ITepuomnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTUKAa XHUMHUUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaAM.

3nauenue [lepuoanueckoro 3axkoHa u [leprnoauyeckoi CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuTUA Hayku W mnpaktuku. . M. MenneneeB — yd€Hbli u
IpaKIaHUH.

Xumuueckass cBsi3zb. KoBasieHTHas (ToJisipHasi W HEMOJSIpHAsl) CBSI3b.
DJIEKTPOOTPULATENBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT M UIENOYEH, NMPOBEICHHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid
(ropenue, peakliy pa3yioKEeHUs], COSTUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOIUIHOCTh, HAOIOIEHNUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC
BemecTBo M XMMHUYecKasi peaKkIus

[lepnommueckuit 3axoH. [leprognyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTEMEHEeW OKMCIICHHS XUMHYECKHUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX U T€TEPOreHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLUH. CocraBneHue  ypaBHEHUI



OKHCJIUTEIIbHO--BOCCTAHOBUTENbHBIX ~PEAaKIUd C HUCIOJb30BAaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKoil cBsizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIIMU KHCIOT, IIEJIOYEed U  COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKKM  MPOTEKaHUS  peakluil HMOHHOro  OOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMuid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTanssl 1 X coeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHYECKHE CBOWCTBA Ha TNpPUMEpEe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMe XJIOpPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

Ob6mas xapaktepuctuka s1nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOIOpOJ, CTPOCHUE, (PUBUUYECKUE U
XUMH4YecKkue cBorcTtBa. OKCHABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalnue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMY4YeHUS CEPHOW KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. Haxoxnenue ceppl U €€ COSAMHEHHM B MpPUPOJE. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
bu3nYecKue 1 XUMUYECKHUE CBOMCTBA, OJTydeHne U npuMeHeHue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb30BaHWEe HUTPATOB U COJIeH aMMOHMSI B KayeCTBE MMHEPAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukanuu (ochopa, GuU3MUECKHEe U XUMHUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHW  OKUCIEHHS.  YTIEpoJd,  aJUIOTPOIHbIE
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
MOJIyYeHUE U TPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojgyyeHue W TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO34MCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Tra3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IMOJyYEeHUE U
npumeHenue. CoenuHeHHs KpeMmHHs B mpuponae. OOmme mpeacTtaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [IpobiemMpl 6€30macHOTO MCITOIH30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIOJACHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl ©u €€  COEAUHEHUSMHU  (BO3MOXKHO  MCIOJIb30BaHUE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
VMOH U HaOJIOJeHUE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMIIEHHE C (PU3HMUECKUMHU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U PocdaT-uOH U U3y4YEeHHE MPU3HAKOB
UX [POTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MOXHO WCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJICOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTausibl 1 X COeIMHEHUS

OO0mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosiokeHus B llepuomuueckon cucreme xumudeckux osnemeHros [, .
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetaioB. [loHsTHEe O KOpPpO3WM METauIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnpl: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anementoB /. . MenaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXXJIEHUE B IPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUIBl HaTtpusi W Kanuda. [IpuMeHeHHWe MIeNOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB . M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TTo10keHre B [leproindeckoil CuCTeMe XUMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOCHHE aToma, HAXOXICHUE B mpupoac. DU3NYECKHE U
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HATpus, Kalusg M KalblUs (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABbHBIX 3a7a4 1o TeMe «BaxkHenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAOLIAS Cpeaa

Bemectsa u Marepuasnbl B ITOBCEIHEBHOM XU3HM 4YeEJIOBEKa. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTs, nainee — [1/1K). Ponb xumMun B pemieHnn dK0JIOTHYECKUX
npoOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYECHHUH XMMHH B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBCHHO--HAyYHOTO IHKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, TMapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: Marepus, aToM, OJJCKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyIPOBOHUKY, AUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanve, OuMocdepa, IKOCUCTEMA, MHUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMUBI 11O

XUMHUHU HA YPOBHE OCHOBHOT O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHOU IEATEIIBHOCTH B COOTBETCTBUU C TPAIAULIUOHHBIMA POCCUHMCKUMU
COLMOKYJIbTYPHBIMA W JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATBIMU B
oOIIECTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIINK 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WTHBHBIX LIEHHOCTHBIX OPUEHTALHU W
pacIIMpEHUE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIECHHOCTHOI'0 OTHOWIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIUIO, TTOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOILECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HMH(pOpMAaIMel o
MEPENOBBIX JOCTHMKEHUAX W OTKPBITHUSAX MHUPOBOM M OTE€YECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMSI:

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBWIAX MEXKIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JeSITEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTU IpU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/a4, BBIMIOJIHEHUH XWMHUYECKHUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOINIOHUMAHHIO
YW B3aUMOIIOMOIIM B TIpolLiecce ATOW Yy4yeOHOM JEeATeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHHWE M IIOCTYNKM CBOMX TOBApPHUILEH C ITO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEJCTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM U COCTaBIISIOLINE
OCHOBY I TOHMMAHHUS CYIIHOCTH HAyYHOW KapTHHBI MUPA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHs NIPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MTO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOTUMBIE Ui OOBACHEHHUS HAOJIOaeMbIX MPOILECCOB U SIBICHUM,
MO03HABATENIbHOM, MHPOPMAIMOHHON W YHTATEIbCKOM KYyJIbTYpbl, B TOM 4HCIIE
HABBIKOB CaMOCTOSITEIBHOM pabOThl C y4e€OHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CPEICTBAMH HWHGOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYYCHHIO W TIO3HAHUWIO, JIO0O03HATEIHHOCTh, TOTOBHOCTH M
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYATLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUs ¢ yUETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GbU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPEIOU, JIJISI TIOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX MPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HaHUMU: PACKPBIBATh CMBICT XMUMHUYECKHX MOHSATUM (BBIACISATH UX XapaKTEPHBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIH, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISIBISATh M XapaKTEpU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe IeiCTBHUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJJaTh 3a XOJO0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aIpOChl MPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu ¢popmamMu rpadyKu U UX KOMOWHAIUSMU,

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JCHCTBHS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3EHTALUI0
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIENOBAaTEIbCKONW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTD, BBIOUpaTh Hanbonee 3PPeKTUBHBIE CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJibTaTa 3asBIICHHOW IIeJIM, YMEHUE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCS HAy4HbIE 3HAHUS, YMEHHUS U CHOCOObI



NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mact  «XUMHS», BHIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COSTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TEII0BON A EKT peakiumy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTPAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», Manesie u
OONbIIE TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMHUYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTeMaTHU3aluIo, KJacCU(pUKAIUIO,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUA  XUMHYECKOM  MOCynod |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEACIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJICHTHOCTb, J3JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMbBIE pPEaKIHH, OKHCIUTEILHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW pEaKUHH, TMPEIEIbHO JOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIINM;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBAaTh M XapaKTEPU30BAThH
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJblX MEPUOJIOB U TIIABHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEUN U COJIEH, TTOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUN HOHHOTO



oOMeHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUAMH 110 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHCTEMATHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE BocnurareabHblii
HanmeHnoBanme
Ne (undposbie) KOMIIOHEHT
pa3iesioB U TeEM Konrpoasnsie  IIpakruyeckue
n/n Bcero o0pa3oBaTe/bHbIE
nporpamMmMel padoThI padoThI
pecypcsl
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
VYcraHoBIEHNE NOBEPUTEIBHBIX
OTHOLLEHUN MEXIY YUUTEJIEM
U €r0 yYeHHUKaMHU,
XUMHS — BaKHas CIOCOOCTBYIOLINX
o0mnacTb MIO3UTUBHOMY BOCIPUSIITHIO
11 €CTECTBO3HAHUSA U 5 5 bubnmnoreka HOK y4aluMucs TpeOoBaHUHN U
' IPaKTHYECKOI https://m.eds00.ru/7f41837c = mpock0 yuurens,
NeSTeTbHOCTH MPUBJICYCHHUIO UX BHUMAHUS K
yeJioBeKa o0cyxaeMoi Ha ypoKe
uH(pOpMaIuH, aKTUBU3AIUUUX
MO3HABaTEJIbHON
JeSATEIbHOCTH.
[IpuBneyeHne BHUMaHMS
IIKOJIbHUKOB K IIEHHOCTHOMY
aCIEeKTYy U3y4aeMbIX Ha ypoKax
BemectBa u SIBJICHUH, OpraHu3alus ux
1.2 XUMUYECKHE 15 1 Bubmmorexa [IOK abOoTBI ¢ IOTy4yaeMol Ha
' https://m.edso0o.ru/7f41837c p y .
peakuuu YPOKE COLMAIbHO 3HAYUMOI

nHpopmanuen,
WHULMUPOBAHUE €€
00CyXJIeHUS, BBICKa3bIBAHUS



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

YUYalUMHUCS CBOETO MHEHUS 10
€€ TIOBOJy, BRIPAOOTKH CBOETO
K HEll OTHOIIICHUS.

Hroro no pazneny

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

20

Bo3ayx. Kucnopon.
2.1 [Toustue 06
OKCHIIax

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

[IpumeHeHue Ha ypoke
MHTEPAKTUBHBIX (hOpM pabOThI
yUYalIXcs: HHTEIEKTyaIbHbIX
UT'p, CTUMYJIUPYIOIIUX
[I03HABATEJILHYIO MOTHUBALIUIO
IIKOJIbHUKOB; IUCKYCCHUH,
KOTOpbIE JAOT yYalluMCs
BO3MOXHOCTb ITPHOOpECTH
OIIBIT BECHUS
KOHCTPYKTHUBHOTO JIUAJIOra;
rpynnoBoi paboThl WK
paboTHI B apax, KOTOpbIE y4aT
IIKOJIbHUKOB KOMaHIHON
paboTe 1 B3aMMOAEHUCTBUIO C
JPYTUMH JETHMHU.

Bonopoa.Ilonstue o
KHCIIOTaxX U COJISAX

2.2

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

NuannnnpoBanue u nogaepxxka
HACCIEN0BaTEILCKOMN
JeITeIbHOCTH IIKOJILHUKOB B
paMKax peanusanuyu UMHU
WHJUBUIyaJIbHBIX U
TPYNIOBBIX
HCCIIEIOBATENBCKUX MPOEKTOB,
YTO JACT MIKOJIbHUKAM



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

Bopna. PactBopsl.

BO3MOXHOCTbH ITPHOOpECTH
HABBIK CAMOCTOSITCIIHLHOTO
PEIICHUS TEOPETUICCKOU
POOJIEMBI, HaBBIK
TCHEPUPOBAHUS U OPOPMIICHUS
COOCTBEHHBIX HMJI€H, HABBIK
YBOXHTEIHLHOTO OTHOIIECHUS K
9y)KUM UM, 0(OPMIICHHBIM
B paMKax JIpyrux
HCCJIEIOBATEICH, HaBEIK
NyOJIMYHOTO BBICTYILICHUS
nepe1 ayIuTOpHeH,
apryMEHTHPOBaHUS U
OTCTaMBaHUs CBOEH TOUKH
3peHUSL.

Opranuzanus medcTsa
MOTHUBHPOBAHHBIX U
SPYAUPOBAHHBIX YUAIIUXCS HAJ|
UX HEYCIEBAIOUIUMU

2.3 ITonsarue 00 5 bubnnorexa LIOK OJTHOKJIACCHHUKAMU, JAOIIETO
' https://m.edso0o.ru/7f41837c ’
OCHOBaHHUSIX HIKOJbHUKAM COIIMAILHO
3HAUMBIHN OIIBIT
COTPYAHUYECTBAU
B3aMMOITOMOIIIH.
Bxirouenue B YpPOK
UIPOBBIX IIPOILE KOTOpBIE
OCHOBHBIE KJIaCChI p POLEAYP, p
but6mmoreka [IOK MIOMOTaIOT Mo IepKaTh
2.4 HEOPraHUYECKUX 11 .
. https://m.eds00.ru/7f41837¢c MoOTHBaLUIO AETEH K MOTYyYEHHUIO
COeTUHEHUH ‘
3HAHWMH, HaJTaKUBAHUIO

IIO3UTUBHBIX MEXINYHOCTHBIX



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

Uroro no pazgeny

30

OTHOIIIEHUH B KJIacce, IIOMOTaioT
YCTAHOBJICHHIO
no00pokenaTeIbHOl aTMocdepbl
BO BpEMs ypOKa.

Pa3nen 3. [lepnoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux iementosn /1. U.

MenaeneeBa. CTpoe}me aTOMOB. XMMHUYeCKas CBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHDbIE

peakumuu
Hcnonb3oBanue
BOCIIUTATEIbHBIX
BO3MOKHOCTEH COJEpKaHus
Ilepuonnueckuii y4eOHOro npeameTa uepes
3aKOH U JEMOHCTPALIMIO JIETAM
[lepuoanueckast IPUMEPOB OTBETCTBEHHOTIO,
31 cucreMa 7 bubnnoreka IIOK TPaXkIaHCKOTO TOBEICHUS,

' XUMHYECKHUX https://m.eds00.ru/7f41837c = mposBIEHUS YETOBEKOIIOOHS U
anemenToB Jl. 1. N00pOCEPIEUHOCTH, Yepe3
Mengeneesa. o 100p COOTBETCBYIOIINX
Crtpoenue aToma TEKTOB JJIsl YT€HUs, 3a7a4 JAJis

pelieHus, IpoOIEeMHBIX

CUTyalui A o0CyKIEHUS B

KJ1acce.

[ToOy>kneHue MKOJIbHUKOB

co0iroaaTh Ha ypoke
XuUMHU4YECKas CBA3b.

OOLIENPUHSATHIE HOPMBbI
OKuCIUTEIBHO- but6mmoreka [IOK

3.2 8 OBEJICHUs, IIpaBUJIa OOIICHUS

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

CO CTaplIUMU (YUUTEISIMU) U
peakuuu

CBEPCTHUKAMH(ITKOJIbHUKAMH )
MPUHIIUTIBI Y9eOHOM



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

JUCHUITIIIMHBI U

caMOOpraHu3aIH.
" 15 bubnuorexa [{OK
TOTO TO Pasiety https://m.edsoo.ru/7f41837c
p 3 bubnunoreka LIOK
CICPBHOC BPEM https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO
YJACOB I10 68

I[TPOT'PAMME



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

Ne i/

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMMbI

9 KJIACC

KoaunuecTBO 4acoB

Bcero

Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu

KoHnTpoJbHbIE
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

BocnurareabHbIi
KOMIIOHEHT

11

1.2

[ToBTOpeHue u yriyoneHue
3HAHUM OCHOBHBIX
paszienoB Kypca 8 kiacca

OcHoBHbIE
3aKOHOMEPHOCTHU
XUMUYECKHUX PeaKni

bubnuoreka [{OK
https://m.edsoo.ru/7f
41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f
412636

YcranopieHue
JIOBEPUTEITBHBIX
OTHOIICHUN MEXIY
YUUTEJIEM U €ro
YUYEHUKAMH,
CHOCOOCTBYIOIINX
MTO3UTUBHOMY
BOCHIPUSTHIO YIAITIMUCS
TpeboBaHui U MPoCchO
VUUTEJIS, PUBJICUCHUIO UX
BHUMaHUs K 00CyKIaeMoii
Ha ypoke uHpopmanuu,
AKTHUBHU3ALMHNX
MMO3HABATENILHOM
JIESITENHLHOCTH.

[TpuBneueHre BHUMaHUS
IIKOJIbHUKOB K
LIEHHOCTHOMY acCIIeKTy
M3y4aeMbIX Ha YpOoKax
ﬂBHeHHﬁ, oprann3anus ux
paboThI ¢ moayyaemMoin Ha
YPOKE COIHAIBHO



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

DNEeKTPOTUTHYECKAS
1.3 IUCCOIMAINI. XUMHUYECKUE
pEaKIuu B pacTBOPax

bubmmoteka IIOK
https://m.edsoo.ru/7f
41a636

3HAYMMO HH(pOpMaIIHEH,
MHHUILUMPOBAHHE €€
o0CyXIeHMS,
BBICKA3bIBaHHS
YYaIIIMHUCS CBOETO
MHEHHS T10 €€ TMOBOLY,
BBIPAOOTKH CBOETO K HEl
OTHOIICHHUS.

[Tpumenenue Ha ypoke
MHTEPAKTUBHBIX (GOPM
paboThI yUaIuxcs:
MHTEIJUICKTYaJIbHBIX UTP,
CTUMYJTUPYIOIINX
MO03HABATEIBHYIO
MOTHBALIUIO IIKOJIHHUKOB;
JMCKYCCUH, KOTOpPBIE TAI0T
y4aIyuMcs BO3MOXKHOCTh
pUOOPECTH OMBIT
BEJICHUSI KOHCTPYKTUBHOTO
JIAajora; rpyninoBoi
paboTh! MK paboTHI B
napax, KOTOpble ydaT
MIKOJIbHUKOB KOMaHTHOM
pabote u
B3aUMOJICHCTBHIO C
JOPYTHMU JIETHMHU.

Uroro no pazgeny

Pa3zgen 2. HeMeTa/JIBI M UX COCIUHEHUSA

17



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

OO6m1as xapakTepucTuka bubnnorexa LIOK NuunmupoBanue u
2.1 XUMHUUYECKHUX DJIEMEHTOB 4 https://m.edsoo.ru/7f MOJJIEPIKKA
VIA-rpynnsl. ["anoreHsr 412636 HCCIIEIOBATEIBCKOU
OO01as xapakTepuCTHKa JIeSATEIBHOCTH
XMMHYECKHX 3JIEMEHTOB brbmorexa HOK 1o b ko B pamkax
2.2 VIA-rpymms, Cepa i e 6 Zat;);;)/gm.edsoo.ruﬂf peATH3AIHH HMH
COCIMHECHUS - WH/IUBUYAIbHBIX U
OO61mas XapakTepUCTUKA TPYIIIOBBIX
23 XMMHYECKUX JIEMEHTOB - Bubmorexa LIOK HCCICNOBATCIBCKIX
' VA-rpymisl. A3ot, hocdop Zatgégém.edsoo.ru/ i} IIPOCKTOB, 4TO AACT
U MX COEIUHEHHS - HIKOJIbHUKaM
BO3MOXKHOCTh IIPHOOPECTH
HaBBIK CAMOCTOSITEIILHOTO
pEIIeHUs TCOPETUIECCKOM
POOJIEMBI, HABBIK
TCHEPUPOBAHUS U
oopmIieHus
COOCTBEHHBIX HJEH, HaBBIK
OO61as xapakTepuCcTHKa BuGmorexa LIOK YBAKHTENBHOTO
2.4 XHMHACCRIX SIICMEHTOB 8 https://m.edsoo.ru/7f =~ OTHOMICHHIA K ¥yXXUM
IVA'FP}:HHH' Yruepon u 4123636 uaesM, o(hOpMIICHHBIM B
KPEMHHUU ¥ UX COCTUHECHUS pAMKaX JPyrHX
HCCIIeI0BaTeIICH, HaBBIK
MyOJIMYHOTO BBICTYILUICHUS
nepes ayauTopue,
apryMEHTHPOBAHUS U
OTCTAauBaHUs CBOCH TOUKH
3pEHHSI.
Hroro 1o pasneny 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
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

3.1

3.2

OO01e CBOMCTBA METAJLIOB

Baxxneiinie MeTauibl U UX
COCIMHEHUS

16

bub6nmoreka [IOK
https://m.edsoo.ru/7f
412636

bubnuoreka [{OK
https://m.edsoo.ru/7f
412636

Bxitouenue B ypok
UTPOBBIX IPOLEAYD,
KOTOpBIE IOMOTAIOT
MOJIEPKATh MOTHUBALIUIO
JleTeH K IOIy4YEHUIO
3HAHUU, HAJTAXKUBAHHUIO
MO3UTUBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHUH B KJlacce,
[IOMOTal0T YCTaHOBJICHUIO
JI0OpO’KeNnaTeIbHON
aTMoc(hepsl BO BpeMs

ypoKa.

Hroro no pasaceiny

20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1

BemectBa u maTepuansl B
SKU3HU YEJI0BEKa

bu6nmorexa LIOK
https://m.edsoo.ru/7f
41a636

Hcnonp3oBanue
BOCITMTATEIbHBIX
BO3MOKHOCTEH
coJiep>KaHusl y4eOHOT O
MpeaMeTa yepes
JIEMOHCTPAIIHIO JAETSIM
MIPUMEPOB
OTBETCTBEHHOTIO,
IPa’KJaHCKOTO MOBEJICHUS,
MPOSIBJICHUS
YeJIOBEKOJIIO0OUS U
JI0OpOCEPICUHOCTH, Yepe3



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

Hroro no pazneny

PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f
41a636

1o100p COOTBETCBYIOIINX
TEKTOB JUIsl YTCHHUS, 33/1a4
JUISL peLICHHS,
HpOOJIEMHBIX CUTYaLHUit
JU1sl 00CYKIeHHS B KJ1acce.



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

IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIACC

Kosaun4yecTBo 4acoB Jdara nzyyenus JIeKTPOHHbBbIE
Ne uudposbie
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI UIaH daxr pecypenI
[Ipenmer xumuu. Ponb xumuu B

1 enoBeka. Tenma u 1 5.09 bubmmorexa [TOK
FRHBHI HE e ' https://m.edsoo.ru/ff0d210c
BEIIeCTBA

5 ITonsiTe 0 MeTo/1aX MO3HAHUS B 1 9.09 bu6mmorexa [IOK
XMMUH ' https://m.edsoo.ru/ff0d227e
IIpakTnueckas padora Ne 1

11 00ThHI B

3 « 6P ABIIA PADOTE . 1 1 12.09 bubmmoreka [JOK
TIAbOPATOPUI M [PHEMDE ' https://m.edso0o.ru/ff0d23dc
o0pameHusn ¢ 1a00PpaTOPHBIM
o0opynoBaHnEeM»

4 YucThie BellecTBa U CMECH. 1 16.09 bu6mmoreka [IOK
Crioco0Obl pasjiesieHus cMeceit ' https://m.edsoo.ru/ff0d26ca
IIpakTnyeckas padora Ne 2
«Pa3nenenne cmeceii (Ha bubmuorexa [JOK

5 1 1 19.09
npuMepe 0YUCTKH https://m.edsoo.ru/ff0d28c8
MOBAPEHHOM COJIN)»

bubmuorexa [JOK
23.

6 ATOMEL H MOTICKYJIbI 1 3.09 https://m.edsoo.ru/ff0d2a6c
XUMHYECKHE DJIEMEHTBI. 3HAKH

7 (CHMBOJTBI) XUMUYECKUX 1 23.09 bubmmorexa LIOK

9JICMCHTOB

https://m.edsoo.ru/ff0d2be8
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bubmuorexa [JOK

8 [IpocThie U CIIOXKHBIE BEIIECTBA 26.09 https://m.edsoo.ru/fod2a6e

bu6mmoreka [IOK

o ATOMHO-MOJICKYJIAPHOC yHeHHE 26.09 https://m.edsoo.ru/ff0d2d50
3aKO0H ITOCTOSHCTBA COCTaBa
BeELIeCTB. XUMHUUECKast bu6mmoreka [IOK

10 30.09
¢dbopmyna. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XAMHYECKHX DIIEMEHTOB
OTHOCHUTENbLHAA AaTOMHAsI

11 Macca. OTHocUTeIbHAS 3.10 bubmorexa [TOK

' ' https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHasl Macca

12 MaccoBasi 107151 XMUMHYECKOTO 14.10 bu6mmorexa [IOK
3JIEMEHTA B COEIUHEHUHU ' https://m.edsoo.ru/ff0d350c

13 KomngectBo BemecTBa. Mob. 1710 bu6mmoreka [IOK
MousipHast Macca ' https://m.edsoo.ru/ff0d5230

14 DOu3nvecKkrue U XUMUIECKHUE 9110 bu6mmoreka [IOK
sIBJIEHUsI. XUMHUUYECKasl peaKLUs ' https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u ycnosus

15 MIPOTEKAHUS XUMHUYECKAX 24.10 bubmmorexa LHOK

P . ' https://m.edsoo.ru/ff0d3al6
peakuui
3aKoH COXpaHEHHUs MacChl
16 BEIIECTB. XUMHUYECKHUE 28.10 bubmorexa LOK
HecTs. ' https://m.eds00.ru/ff0d3b88
YpaBHCHHUS
BreruncieHus KoaIu4ecTBa,

17 MacChI BEIISCTBA 10 3110 bubmuorexa [JOK
YPaBHEHUAM XUMHYECKUX ' https://m.edso00.ru/ff0d5708
peakuuii

18 Knaccudukanus XumMuueckux 7.11 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2a6c
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peakiuii (coequHeHus,
pa3noKeHusl, 3aMeIICHuUs,
oOMeHa)

https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIN-

bubmuoreka [JOK
1 . 11.11
9 | ommmnomcgucr. OSobmerHe 1 https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAHUH
KonTpoabnasi padora Nel mo
20 TeMe «BewecrBa u 14.11 bubmorexa HOK
B ' https://m.edsoo.ru/ff0d4290
XUMHYECKHE PeaKIIHN»
Boznyx — cmech razos. Coctas
21 BO3 nya Kucnopox — snemeHT 25.11 bubmorexa LHOK
Y%, pon ' https://m.edsoo.ru/ff0d448e
u pocToe BemiecTBo. O30H
dusnueckue U XUMUYECKHE
99 CBOICTBa KHCIIOpoa (peakiuu 98.11 bubnuorexa [JOK
okucieHus, ropenue). [lonarue ' https://m.edsoo.ru/ff0d4614
00 okcuaax
Crioco0sl nostyueHus
93 KHCJIOPOAa B 1a00OpaToOpuu U 512 bubnnorexka [JOK
MIPOMBIIUIEHHOCTH. ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoii 3¢ hekT xumMuueckomn
peaKIuu, MOHSATHE O
24 TEPMOXHUMHUYECKOM YPaBHEHHUU 5.12 bubmorexa HOK
P P ’ ' https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX
peaKnusax
Tomnuso (Hed Tk, yroib u
25 MeTaH). 3arps3HeHre BO3/IyXa, 5.12 bubmmorexa [OK

CITIOCOOBI €0 MpeaoTBPAIICHUA

https://m.edsoo.ru/ff0d4c4a
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IIpakTnyeckas padora Ne 3
no teme «Ilosyyenue u

bubmuoreka [JOK

26 9.12
coOnpaHue KMCJI0pPoaA, https://m.edsoo.ru/ff0d4ae2
U3y4YyeHHe ero CBOMCTB)

Bonopox — anemeHT u npocroe
27 BE Hefﬂfo Haxoxnenue 113) 12.12 bubmorexa OK
HHECTEO. A ' https://m.edsoo.ru/ff0d4ddo
MIPUPOJIC
DOU3NYECKUE U XUMUUYECKUE
28 CBOICTBa BOJAOpOaa 16.12 bubmmorexa [JOK
Aopoa. ' https://m.edsoo.ru/ffod4ddo
[Ipumenenue Bogopoaa
bubmuorexa [JOK

29 [ToHsATHE O KUCIOTAX U COJIAX 19.12 https://m.edsoo.ru/ff0d50d2

30 Crioco6bl ToTy4eHust BOAOPO1a 93.12 bubnunoreka [JOK
B J1abOpaTopuu ' https://m.edsoo.ru/ff0d4dd0
IIpakTHyeckas: padora Ne 4

31 no teme «Ilosyuenne n 96.12 bubnuoreka [IOK
codupanme Boaopoaa, ' https://m.edsoo.ru/ff0d4f42
U3y4YeHHe ero CBOMCTB)

39 MossipHblii 00BEM ra30B. 3aKOH 9.01 bubnnorexka [HOK
Asoraapo ' https://m.edsoo.ru/ff0d542e
Brrunciaenus o0néma,

KOJIMYECTBA BEIIECTBA ra3a 1o bu6mmoreka [IOK

33 13.01
€ro U3BECTHOMY KOJIUYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY
Boraucienns 006EMOB Ta30B 110

34 YpaBHEHUIO peaKklii Ha OCHOBE 16.01 bubnuoreka [IOK

3aK0HA 00 BbEMHBIX OTHOIIIEHUH
rasoB

https://m.edsoo.ru/ff0d5708
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35 du3nYecKre U XMMUYECKUe 20.01 bubmuoreka [JOK
CBOWCTBA BOJIbI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [lonsitue 93.01 bubmuorexa [JOK
00 MHIUKATOpax ' https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTenb.
Hacepinenasie u
37 HEHACHIIIICHHBIC PACTBOPHI 27.01 bubmorexa HOK
- P pEL- ' https://m.edsoo.ru/ff0d5b40
MaccoBas 10151 BEILLIECTBA B
pacTBope
IIpakTHyeckasi padora Ne §
no teme «Ilpurorosienue
38 aCTBOPOB ¢ onpeaeIEHHOM 30.01 bubmmorexa [JOK
P pu P e ' https://m.edsoo.ru/ff0d5eba
MaccoBO¥i J0J1eit
PacTBOPEHHOI0 BelIeCTBA)
KonTpoabsHnasi padora Ne2 mo
39 TEeMe ancno (I)) Bonopo 3.02 bubmmorexa [JOK
POA. BOAOPOA. ' https://m.edsoo.ru/ff0d6342
Boga»
OKcHuBI: COCTaB, bu6mmoreka [IOK
40 6.02
KJIaccH(pUKaLusl, HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[Tonyuyenue u xummdeckne
41 CBOWCTBA KHCJIOTHBIX, 10.02 bubnuotexa [JOK
OCHOBHBIX U aM(OTEPHBIX ' https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcCHOBaHUS: COCTaB, bubmuorexa [JOK
42 13.02
KJaccuuKalys, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u xumu4eckue 17.02 bubnnoreka [JOK
CBOWCTBA OCHOBAHHIA ' https://m.edsoo.ru/ff0d67ca
44 Kwucnotsr: cocras, 20.02 bubnmuotexa [JOK



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

Kiaccu(uKanus, HOMEHKIIATypa

https://m.edsoo.ru/ffOdfee2

HOHy‘IeHI/IC N XUMHYCCKHE

bu6mmoreka [IOK

4 24.02
> CBOWCTBA KUCJIOT 0 https://m.edsoo.ru/ffOdfee2

Conu (cpeanue):
HOMEHKJIATypa, CIIOCOObI bubnmoreka [JOK

46 27.02
MOJYYCHUS, XUMUYECKHUE https://m.edso0.ru/00ad9474
CBOICTBA
IIpakTHyeckasi padora Ne 6.
Pemenue

47 JIKCNEPUMEHTAJIBLHBIX 32124 3.03 bubnuorexa [JOK
1o Teme «OCHOBHBIE KJIACChI ' https://m.edsoo.ru/00ad9b7c
HEOpPraHu4ecKux
COeIMHEeHUI»
I'enetnueckas CBS3b MEKAY

48 KJIaCCaMH HEOPTaHHUYECKUX 6.03 bubmorexa LHOK

. P ' https://m.eds00.ru/00ad9a50

COeTMHEHU I

49 O06001IeHre U CUCTEMATU3AIIHS 10.03 bubnuoteka [JOK
3HAHWH ' https://m.edsoo.ru/00ad9ch?
KonTtpoabnas pa6ora Ne3 no
TeMme "OCHOBHBIE KJIACCHI bu6mmoreka [JOK

50 13.03
HEOPraHU4eCKUux https://m.edsoo.ru/00ad9ela
coequHeHun"
[TepBbie MOMBITKH
KJIacCU(PUKALUU XUMUYECKUX bubmuorexa [IOK

51 17.03
anemeHToB. [IoHsTHE O rpynIIax https://m.edsoo.ru/00ad9ffa
CXOJHBIX JICMCHTOB

59 [lepuonnueckuii 3aKoH 1 20.03 bu6mmoreka [JOK

HepnozmquKaﬂ cucTreMa

https://m.edsoo.ru/00ada52¢
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XUMHUYECKUX 3jieMeHTOB [[. 1.

Meunpeneena
bubmuoreka [JOK
53 HepHozet, rpyLl, MOArpYIIIS 24.03 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. Coctas 97 05 bubnnoreka [HOK
aTOMHBIX saep. M3oronbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX
55 000JI0YEK aTOMOB 3JICMCHTOB 704 bubmuorexa [JOK
[Tepuoanueckoit cucremsi /. U. https://m.edsoo.ru/00ada6bc
Menpeneena
XapaKkTepUCTUKa XUMHUYECKOTO
3JIEMEHTA TI0 ero MOJO0KESHUIO B bubnnoreka [JOK
56 . 10.04
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuonnyeckoro
3aKOHA Ul pa3BUTHUS HAYKH U bubnuoreka [IOK
57 14.04
npaktuku. 1. 1. MenneneeB — https://m.edsoo.ru/00ada96e
Y4E€HBIN, TIEIATOT U TPaKTaHUH
ONEeKTPOOTPULATENBHOCTD bubnnorexka [HOK
58 17.04
aTOMOB XMMHUYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HNonnas xumMuueckas CBsi3b 21.04 https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHast 24,04 bubnuotexa [JOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenonspHas 98.04 bubnuoreka [IOK
XAMUYECKAs! CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS 5.05 bubmorexa HOK

https://m.edsoo.ru/00adae28
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63 OKuCIUTENbHO- 1 12,05 bubmuoreka [JOK
BOCCTaHOBUTEJIbHBIE PEAKIINH ' https://m.edsoo.ru/00adb076
bubmuoreka [JOK
64 OKuCIUTEN U BOCCTAHOBUTEIIH 1 15.05 https://m.eds00.ru/00adb076
K o6ora Ned
reme «LTPOeHHe aToma. ' https://m.eds00.ru/00adb486
XuMu4ueckas CBsI3b»
66 PesepBubIil ypok. O600611eHIE 1 99 05 bubnnoreka [HOK
W CUCTEMATHU3ALMS 3HAHUN ' https://m.edsoo.ru/00adb33c
PezepHblil ypok. O6001eHue bubnnorexa [HOK
67 . 1 26.05
U CUCTEMAaTH3alys 3SHAaHUH https://m.edsoo.ru/00ad9cb?2
68 PesepBHEIit ypok. O600ICHHE 1 96.05 bubmmoreka [JOK
U CHCTEMATH3alus 3HAHWUIM ' https://m.edso0.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

Kosun4yecTBo 4acos JaTa nzydyenus JIeKTPOHHbIE
Ne nudposbie
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bcero oOpa3oBaTeJibHbIE
padoTbI padoThbI JIaH daxr pecypebi
[lepuoauueckuii 3aK0H.

1 [lepuoauueckas cucrema 1 3.09 bu6nuoreka [IOK
XMMHY€ECKUX 3j1eMenToB JI. U. ' https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHYECKUX bubnuoreka [{OK

2 N 1 4.09
3JIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6b6
MIEPHOIOB
Knaccudukanms u

3 HOMEHKJIaTypa HEOPTraHUYECKUX 1 10.09 bubmmorexa [JOK

P P ' https://m.eds00.ru/00adb7e2
BEIIIECTB
Buner xummudeckoit cBSI3U U
4 THIIBI KPUCTAJUTHUECKUX 1 11.09 bubmorexa [JOK

. P ' https://m.edsoo.ru/00adbac6
peméTox
Kountpoasnas padora Nel no
Teme «I[loBTOpEHUE H

5 yriaybjeHue 3HAHUIA 1 1 17.09
OCHOBHBIX pa3/eJioB Kypca 8
KJ1accay
Knaccudukanmst xumMmuaeckux

. bubmuoreka [IOK

6 peaKkIuii o pa3IudHbIM 1 18.09

pU3HaKaM

https://m.edsoo.ru/00adbch0
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[IonsaTue o ckopoctu
XUMHYECKOHU peakiuu. [lonarue

bubnunoreka LIOK

7 24.09
0 TOMOT'E€HHBIX U T€TEPOTr€HHBIX https://m.edsoo.ru/00adbe9a
peaKImsIX
IlousTie 0 XUMHYECKOM
paBHOBecuu. DakTOpHI,
BIIUSIIOIIIME HA CKOPOCTh bubnunoreka LIOK
8 . 25.09
XUMHYECKON peaKIuu U https://m.edsoo.ru/00adc28c
[OJIOKEHNE XUMUYECKOTO
paBHOBECHS
OKHCITUTENTBHO- bubnuoreka [JOK
9 1.10
BOCCTAHOBHUTEJIbHBIC PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 2IEKTPOITUTHYECKON
10 nccorarui. CHIbHBIE U 2.10 bubnmorexa [JOK
A THHAITHL. ' https://m.edsoo.ru/00adcd68
ci1a0ble AIEKTPOJIUTHI
bubnmorexa LIOK
11 u i 15.1
OHHBIC YPABHCHHA Peakiiii 5.10 https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT
1 OCHOBAHUU B CBETE Bu6 110K
HOJINOTEKA
12 i1 00 16.10
MPEACTABICHHI O . https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
JIMCCOIAIIAN
XuMHUYecKHe CBOMCTBA COJIeH B
13 CBeTE TMpeACTaBICHUH 00 99 10 bubnmnoreka [JOK
DIIEKTPOITUTHIECKOM ' https://m.edso0.ru/00add8b2
IUCCOLMAIAA
bubnunorexa LIOK
14 IT % 23.10
OHATHE O THIPOJHZE COICH https://m.edsoo.ru/00add9d4
15 O00011eHre U CUCTEMATU3ALIS 29.10 but6mmoreka [IOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

3HAHUI https://m.edsoo.ru/00addd12
IIpakTnyeckas padora Ne 1.
16 «Perenu 30.10 bubmorexa HOK
cluerme ' https://m.edsoo.ru/00addbfa
IKCIMEPUMEHTAIBHBIX 32129
KonTpoasnas padora Ne2 no
17 TeMe «DJIeKTPOJTUTHYECKAS 511 bu6muorexa [JOK
JUCCOIHALMA. XUMHYECKHE ' https://m.edsoo.ru/00addecO
peakuuu B pacTBOPax»
OO0mas xapakTepUCTHUKa
18 ranI:)lreHOBp XI/IMII)/I‘IGCKI/IC 6.11 bubmorexa [IOK
_ ' ' https://m.edsoo.ru/00addfe2
CBOICTBa Ha IpUMeEpE XJIopa
Xnoposogopo. ConsHast
19 KI/ICJfOTa J;[(I/II?\/queCKHe CBOMCTBaA 12.11 bubsmorexa [IOK
’ ’ ' https://m.edsoo.ru/00ade104
NOJTy4YCHHUE, IPUMEHEHHE
IIpakTnyeckas padora Ne 2 no
TeMe «Ilosryyenne cosissHoOM bubnuorexa [JOK
20 ) 13.11
KHUCJIO0TbI, U3y4YeHHne eé https://m.edsoo.ru/00ade348
CBOMCTB)
Brruucnenus no ypaBHeHUSM
XUMUYECKUX PEaKIUi, ECIH bubnmmorexa LIOK
21 26.11
OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
H30BITKE
99 OO01mas xapakTepucTHKa 27 11 bubnmnorexa [JOK
a51eMeHTOB VIA-rpymiisl ' https://m.edsoo.ru/00ade64a
AnnoTponHbie Mo (DUKAIIH
93 cepbl. Haxoxnenue cepel u e€ 312 bubnuotexa [JOK

COEIMHEHUH B IIPUPOJE.
XUMHUUYECKUE CBOWCTBA CEPBI

https://m.edsoo.ru/00ade64a
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CepoBoaopoj1, CTpOCHHUE,

bubnunoreka LIOK

24 ecKue eCKHE 4.12
(bmidq CHHE T XUMITHCECHRH https://m.edso0.ru/00ade802
CBOICTBA
Oxcuppl cepbl. CepHas KHCIIOTA,

25 ¢u3nvecKkrne 1 XUMHYECKHE 10.12 bubmmorexa LIOK

. ' https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XHUMHUYECKUE PEAKIIUH,
JIeKAIIKE B OCHOBE
IPOMBIIIJICHHOTO CItocoba
26 ITOJIyYEHMS CEPHOM KUCIIOTHI 11.12 bu6morexa HOK
i P ' ' https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHUE
OKpY’KaroIIen cpeibl
COCTUHEHUSIMU CEPBI

97 Brrunciaenue maccoBoii 1oim 1712 bu6nmmorexa LIOK
BBIXOJa MPOIYKTA PEAKLIHHI ' https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa
aneMeHToB VA-rpynisl. A30T,

28 acIpOCTPaHEHHE B IIPUPOJIE 18.12 bubmorexa [JOK
pactipoctp PHPOZE, ' https://m.edsoo.ru/00adeea6
(duU3HYECKUE M XUMUICCKHEC
CBOMCTBaA
AMMHUak, ero pusnuecKue u

29 XHUMUYECKHE CBOMCTBA 24.12 bubmorexa [JOK

’ ' https://m.eds00.ru/00adf004
MOJTyYeHUE ¥ IPUMEHEHUE
IIpakTuyeckas padora Ne 3 mo
30 Tell)we «oa qeml:e aMMHaKa 25.12 bubmorexa [JOK
y _ i ' https://m.eds00.ru/00adf180
H3y4eHHUe ero cBoiicTB»
A3oTHas KACI0TAa, €€ BuG OK
31 ¢du3nueckrue 1 XUMHUYECKHE 14.01 noimorexa L

CBOMCTBA

https://m.edsoo.ru/00adf306
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Hcnonp3oBaHnue HUTPATOB U
coJIel aMMOHUS B KauecTBe
MHUHEpAJIbHBIX Y100pEHUH.

bubnunoreka LIOK

32 15.01
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpYXKAarolIen cpeibl
COCTMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u
33 dbocdopHast KucoTa, 21,01 bubnmoreka [JOK
bu3HYecKue 1 XUMHUIECCKUE ' https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4EeHUE
Hcnons3oBanue pochatos B
KaueCTBE MUHEPAIIbHBIX bubmmoreka [JOK
34 . 22.01
ynobpenuil. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
Yraepon, pacipocTpaHeHHAE B
35 npu I()) J; g)mnlzlec;;le 17§ 28.01 bubmorexa LIOK
PHPOJIE, . ' https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBONCTBA
Okcuapl yraepojaa, ux
(duU3HYECKUE M XUMUICCKHEC B 10K
NOJIMOTEeKA
i . 29.01
36 CBOCTBA. JKosOrHICCKHE 90 https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C
okcuzom yriepoaa (1V)
" bubnuoteka [JOK
7 4.02
3 YrobHast KHEIOTa H €€ con 0 https://m.edsoo.ru/00ae006¢c
IIpakTuyeckas padora Ne 4 no
Teme "Ilosydyenne
b K
38 YIJIEKHCJIOT0 ra3a. 5.02 momorexa 110

KauecTBenHas peakuusi Ha
KkapOoHaT-nOH"

https://m.edsoo.ru/00ae027e
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[TepBoHauanbHBIE MOHATHS 00

bubnunoreka LIOK
39 OpraHUYECKUX BEIECTBAX KaK O 11.02
p m https://m.edsoo.ru/00ae054e
COCTMHECHUSX YIIIepo1a
bubnunoreka LIOK
40 Kpemunii 1 ero coetnHeHus 12.02
P a https://m.edsoo.ru/00ae080a
IIpakTyeckas padora Ne S.
Penrenne
41 IKCIEPUMEHTAJIBHBIX 32124 18.02 buGnnorexa [IOK
P . A ' https://m.edso0.ru/00ae0bf2
nmo TemMe «BakHennime
HEMETAJJIbI U UX COeINHEHUN»
KonrpoJuannas padora Ne3 o
42 TEeMe EBamneﬁﬂme 19.02 Bubmorexa HOK
' https://m.edso0.ru/00ae0el8
HEMEeTAJJIbI U UX COeINHEHUN»
OO61as xapakTepucTUKa
XUMHYECKHAX DIIEMEHTOB —
MeTaJu10B. MeTtayumnueckast Bt LOK
noImoTeKa
43 CBSI3b U METAIUIAYECKAS 25.02
B https://m.edsoo.ru/00ae103e
KpUCTAIIITNYECKasl peméTKa.
duznueckue cBoiCcTBa
METAJUIOB
XUMHYECKHE CBOWCTBA BuG 110K
noIuoTeKa
44 METAIUIOB. DJIEKTPOXUMHUYECKUHI 26.02
vp https://m.eds00.ru/00ae1156
PSI HAIPSHKEHUI METaIIJIOB
O61mue crnocoOb! MOTyYeHUs
MeTaiuioB. CIUiaBEbl.
45 Brruucnenus no ypaBHEHUSIM 403 bu6muoreka [JOK

XUMHYECKHUX PEAKIIUH, €CIIH
OJIMH U3 PEAr€HTOB COAEPIKUT
IpUMECH

https://m.edsoo.ru/00ae1156
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bubnunoreka LIOK

46 [ToHsiTHE O KOPPO3UU METAJLIOB 5.03 https://m.edsoo.ru/00ae1278
but6mmoreka [JOK
47 Ienosmpie MeTai bl 11.03 https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ TUAPOKCUIBI HATPUS 12.03 bubnmoreka [JOK
U KaJust ' https://m.eds00.ru/00ae14hb2
IllenouHO3eMeTbHBIC METAIIBI — bubnuorexa [{OK
49 Ny y 18.03
KaJIbIIMI U MarHui https://m.edsoo.ru/00ae15e8
50 Baxueiime coeiuHeHUS 19.03 bubnuoreka [IOK
KaJTBIAS ' https://m.edsoo.ru/00ael5e8
51 O606IEIGHI/I€ A CUCTEMATU3ALMs 95.03
3HAHUHN
JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubnuorexa [JOK
52 26.03
YCTPaHEHHUS https://m.edsoo.ru/00ae1886
IpakTnyeckas padbora Ne 6 mo
53 Tellowe ")Kécncocfb BOJIbI U 8.04 bubmorexa HOK
B A ' https://m.edsoo.ru/00aelae8
MeTo/bl e€é ycTpaHeHus"
. bubmuoreka [TOK
>4 AmoMHHHT 9.04 https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOMCTBA OKCHIA bubmuotexa [IOK
55 15.04
Y TUJPOKCH]IA https://m.edsoo.ru/00aelc64
bubnmmorexa LIOK
o Keneso 16.04 https://m.eds00.ru/00ae1d86
57 Oxcuipl, TMAPOKCHUIBI U COJIN 29 04 bubmuoreka [JOK
xenesa (1) u xenesa (111) ' https://m.edsoo.ru/00ae35e6
58 O606HjeHHe M CUCTEMATH3AIHS 23.04
3HAHUH
59 IIpakTnyeckas padora Ne 7. 29.04 bubmmorexa [IOK
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Pemenne
IKCIIEPUMEHTAJBLHBIX 32124
no TemMe «BakHeiimue
MeTaJJIbI M UX COeTHHEHU S

https://m.edsoo.ru/00ae3de8

Boluncnenus o ypaBHEHUAM
XUMUYECKHUX PEAKLUM, ECIIH
OJIMH U3 PEareHToB J1aH B

bubnunoreka LIOK
60 M30LITKS MU CONEPXUT 30.04 https://m.edsoo.ru/00ae1750
npuMecH. Beraucnenus
MacCOBOM JOJIY BBIXO1a
MPOJYKTA PCAKIIUU
61 O606IEI€HI/IG U CUCTEMATU3ALMs 6.05
3HAHWI
KonTposbnas padora Ne4 no
62 TeMe «BakHelile MeTaLIbI 7.05
H UX COeTUHEHHD»
BemectBa u marepuansl B bubnmmorexa LIOK
63 . 13.05
MTOBCETHEBHOM JKM3HU YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE 14.05 bubnuorexa [JOK
OKPYXKaroIIel Cpe/ibl ' https://m.eds00.ru/00ae4270
65 Ponp xumuu B pemieHnn 20.05 bubnuorexa [JOK
9KOJIOTHIECKUX TPOOIIEM ' https://m.eds00.ru/00ae4270
PesepBHblit ypok. O0o01IeHNE U bubmuotexa [IOK
66 . 20.05
CHUCTeMaTH3aus 3HaHUU https://m.edsoo.ru/00ae0d0a
PesepBublit ypok. O6001IeHNE U bubmuorexa [IOK
67 . 21.05
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHslil ypok. O60011eH1Ee 1 21.05 bu6muoreka [JOK

cUCTeMaTHu3anus 3HaHUHN

https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

VYueonuk, O.C.I'abpuensH, Xumus, 8 kinacc, Mocksa «/[poda» 2019
VYueonuk, O.C.I'abpuensH, Xumus, 9 kinacc, Mocksa «/[poda» 2019
Mertonudeckoe mocobue k yaeonuky xumus, O.C.I'abpuensH, 8 kiacc
Mertonudeckoe mocodue k yaeonuky xumus, O.C.I"abpuensH, 9 kiacc
[{udpossie 00pazoBaTeIbHBIC PECYPCHI U PECYPCHI CETH UHTEPHET
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