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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIISIIINN MPENOoaBaHusl yaIeOHOTO MpeaMeTa « XUMUsD»
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMuM Na€T MNPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
IpeayCMaTpUBaeT pACIpEAeICHHEe €ro IO KilaccaM M CTPYKTYpUPOBAHHUE I10
pazienaM M TeMaM MpPOrpaMMbl MO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4€OHOro Mmpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTH TMpeaMera st
peanu3aiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPeOOBaHUN K
pesynbraram oOy4eHHUs XUMUU Ha YPOBHE I1eJIel U3y4ueHus MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO co/IepKaHusl.

3HaHMEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4aromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GopMUpPyEMbIe XHUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUs KYyJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIINJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMXxcs, HABBIKOB HUX CAMOCTOSTEIBHOW Y4EOHOW  JACSITEIBHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOMN €SI TeIbHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOITUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K MPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTUYECKOE



oOpa3oBaHue 00yJarONUXCs.

JlanHbIe HampaBJICHUS B OOYYCHHHM XUMHH OOECIEYMBAIOTCS CHEIU(PUKON
COIepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTHPOBAHHBIM OTpak€eHHEeM 0a30BOM HAyYKH XMMHH Ha OINpeeIEHHOM dTare eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0OIller0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATHUM XWUMHUU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAUYMMBIX TOHSATUU
OPraHUYEeCKON XUMHUH.

CtpykTypa coaepskaHusi MPOrpaMMbl IO XUMHH C(POpMHUpOBaHA Ha OCHOBE
CUCTEMHOI0 mnojaxoaa K €€ uzydeHuro. Copaep:kaHue CKIAIbIBACTCS U3 CUCTEMBI
TTOHSATHI 0 XUMHYECKOM JJICMEHTE M BEISCTBE M CHCTEMBI ITOHITUH O XUMHYCCKOM
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbBI IO IPHUHIIMITY
MOCJICIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUUYECKHUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3U;

— TIPEACTaBIICHHH 00 JJICKTPOJMTHYCCKONH JTUCCOIIMAIIMM BEIISCTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OAMIIUPUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YpPOBHS K JPYyroMy, BBITIONHSASA (QYHKIUM OOBSCHEHHS U IIPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI M BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHHUS U TOJYyYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICYECHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosnorus. 5—7 kimacce» n «Dusnka. 7 kinace.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA U KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B
NpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWSI TP HW3YYCHUW BEIIECTB U
XUMHUYECKUX PEaKIui, B (GOPMUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUHN U



UX TPUMEHEHUU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATENbCKON
NEeATEIbHOCTH, OCBOCHHHM NPAaBWJI 0€30MacHOro OOpamieHus ¢ BEUIECTBAMH B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3HauYEHUE MPUOOPENH TaKHe 11U, KaK:

— (¢GOpMHpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLIMI), UMEIOIINX YHHBEPCAIBHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXKAIOLEro MHpA, MCIHOJIb3Ys 3HAHUS U ONBIT, NOJyYECHHBIC NPH H3YYECHUU
XUMUH, TPUMEHSATh MX MPU PEIICHUH MNpoOJeM B MOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW U1 BBIPAOOTKH 3KOJOTUYECKU
1EeJIecO00pa3HOro TOBEAEHUST B OBITY WU TPYAOBOH JEATENIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTI0 00111eT0 00pa3zoBaHus, coctasisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Tpenmer xumun. Ponk XMMUW B JKW3HH 4YelOBEeKa. XUMHS B CUCTEME HAYK.
Tena u BemecTBa. DU3NYECKUE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSHHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEMIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI W MOJIEKYJBl. XHUMHYECKUE dJIeMEHTbl. CHMBOJBI XUMHUYCCKUX
aneMeHTOB. [IpocThie U CIOXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckasi ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aTOMHas Macca.
OTHOCHUTENbHAA MOJICKYJISIpHAs Macca. MaccoBasi ot XUMHYECKOTO 3JIEMEHTa B
COETUHEHUH.

KonuuectBo BemectBa. Mosnb. MossipHas macca. B3auMocBsi3b KOJIMYECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTMHECHU.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakius v e¢ MPU3HAKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XWMHUYECKHe ypaBHeHusa. Kiaccudukaius
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKCnepuMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
bu3UecKuX CBOWCTB 0O0pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOJIIOJACHHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SBICHUM, HAOII0IeHUE U
OMKMCAaHKWE TPU3HAKOB MPOTEKAHUS XWMHUYECKHX Peakiuil (pasziiokKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosid meau (I1),
U3yYeHHE CMOCOOOB pa3/elieHHsi CMEce: C TOMOIIBbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHILIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TOBApESHHOMN
CONM, HaONIOJICHWE W  ONMUCaHWe  pe3yJIbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAaCChl, CO3JaHHE MOJIEJeH MOJICKYJ
(IrapocTepKHEBBIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — anemMeHT U mpocToe
BenlecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl
MOJTydeHHUs] KHUCJIOpoJa B JIaOpaTOPUU | MPOMBIIUIEHHOCTH. KpyroBopor



Kuciopoaa B mpupoae. O30H — ajutoTportHas MOAUGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — anemeHT M mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nony4yeHust. Kucmorel u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEUIECTB B BOJIE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Pose pacTBOpOB B mpUpOZie M B XKU3HU 4esnoBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcuoB. Dusnyueckue M XUMHUUECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. @usnueckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHEe U XMMHYECKHUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HHUKHOBEHUS U
MpeKpaileHus TopeHus (Mmokapa), O3HAKOMJICHHME C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJYy4YeHUE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJ0poJa (TOpeHue), B3auMozelcTBue Bojopoaa ¢ okcujaoMm Mmeau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAaHUE OCOOEHHOCTEH pacTBOPEHUSI BEILECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),
UCCJEeIOBaHUE O0pa3lOB HEOPraHWYECKUX BEIIECTB PpAa3JIMYHBIX KIJIACCOB,



HaOJII0/IeHNEe U3MEHEHHsI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIEJIOUEH,
u3ydyeHue B3zaumojeicTBua okcuga meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KHCIIOT C METajllaMH, pPEeaKkUuid HEUTpaTu3alH, IOJIyYeHUE HEpPaCTBOPUMBIX
OCHOBAHMI, BBITECHEHHME OJIHOIO METajula APYTMM M3 pacTBOpa COJIM, PEIICHHE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 Teme «BaxHelmme Kiacchl HEOPraHWYECKHX
COCTUHEHUI».

Ilepuoguyecknii 3axkoH u Ilepmoamyeckasi cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHe o
IpYIIax CXOJHBIX JJEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCHUIBL.

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JIUHHONEpuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux emMeHToB J[. . Menneneesa. [lepuoas
u Tpynnbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crtpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[lepnognueckonn cucremsl [[. 1. MenneneeBa. XapaKTEpUCTUKA XUMHYECKOTO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuTuA Hayku W npaktuku. . M. MenneneeB — yd€Hblii u
IpaKJaHuH.

Xumuueckass cBs3b. KoBaJleHTHas (HOJisipHass M HENOJSpHas) CBS3b.
DNEeKTPOOTPULIATENBHOCTh XUMHUYECKUX AJIEMEHTOB. lOHHAs CBA3b.

Crenenb  okucieHusi.  OKHUCIMTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIUU.
[Iponecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
THAPOKCUJA IMHKA C pPAacTBOpaMU KHCIOT M IIEJIOYei, MPOBEIACHUE OIbITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEeaKkUUl
(ropenue, peakLMK pa3yIoKeHHs], COETUHEHN).

Mesicnpeomemmuoie ceéa3u

Peanuzanuss MeXNpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYILECTBIISIETCSl 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX



IIOHSATHM, TAK W MOHATHUM, SIBISIOIIMXCS CUCTEMHBIMM IS OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKT, TMIOTE3a, TEOpHS,
3aKOH, aHallu3, CHUHTE3, KiIacCU(UKaIMsA, MEePUOJUYHOCTb, HaONIO/IEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@usuka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKIHUJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUUYECKUM 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, a3, (PU3NUYECKHE BEIMYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3BE€3/1b!1, ConHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakuus

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUH CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kaaus, KAIbIUA W HX
COCIVMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM DJJIeMEHTOB B llepunomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BemecTBa: BHIBI XUMHUYECKOW CBSI3M. THIBI KPUCTAIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakluuid Mo pa3auyHbIM MpU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHe O TOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMMHUYECKOW pEaKUMW M TOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHCAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKlUU,  JJIEKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI

OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIIOJBb30BaHHUECM MECTO4a
SJICKTPOHHOTI'O OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MeXaHu3M IHCCOLMAIIMN BEIIECTB C PA3JIMYHBIMHA BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUs PEeaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W coliell B CBET€ MPEACTABICHUN 00 3JICKTPOIUTUYECKOM
nuccounanuu. KauectBeHHble peakiny Ha MOHBIL. [IoHATHE O TMApONIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAaHUE 3aBUCUMOCTA CKOPOCTH XUMHUYECKON peakluu
OT BO3JICUCTBHS pa3JIMYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTH
pacTBOpOB  BELIECTB, IpoLecca AUCCOLNMALMMA KHUCIOT, LIEI0YEeH U  COJIEH
(BO3MOXKHO  MCIIOJIB30BAaHME  BHJEO  MaTepUaioB), NPOBEIACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuuid HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIMX —~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakUuu pas3ioKEeHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKIU HAa HOHBI, pEIIEHUE
DKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTauibl 1 X COeIMHEHUS

OOmast xapakTtepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJIoYaMH). XJIOPOBOJOPO/I.
ConsHass KucioTa, XMMUYECKHE CBOMCTBA, IOJyYECHHE, NMpUMEHeHHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHeWnue XJIOpHIbl U HX
HAaxO0JICHUE B IIPUPOJIE.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue M (pU3MyecKkue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Quznueckue U XUMHUYECKHE CBOMCTBa (00IIME Kak
MpEACTaBUTENsST Kjacca KHCIOT W crneurduyeckue). XHUMUYECKHE pPEaKIuHu,
JeKale B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMY4YeHHsS] CEpHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cynb(dar-uon. Haxoxmenue cepbl U €€ COCNMHEHHMA B MPUPOJe. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,



3arpsi3HEHHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OOmast xapakTtepucTuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHU OKHCICHHS. A30T, pacpOCTPAHCHHUE B MPHUPOJIE,
dbusnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHeHue. Com aMMOHUS,
X (U3NYECKUE U XUMUIECKHE CBOWCTBA, MpUMeHeHNe. KauecTBeHHAs peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJNydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoopeHuil. XuMru4ecKoe 3arps3HeHUEe OKPYKaIOIIeH Cpelibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
alloTponHele Moaudukauuu (ochopa, (pU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciaora, Pu3ndecKie U XUMUIECKHIE CBOMCTRA,
nosyuenue. Mcnons3oBanue GpocdaToB B KaUeCTBE MUHEPAIBHBIX YI00pEHUH.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHBIE  CTCMICHH  OKHUCJICHHWS.  YTJIEpOA,  aJUTOTPOITHBIC
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3HUYECKHE W XUMHUYCCKHEC
cBoiicTBa. AncopOius. Kpyrosopot yriepoaa B npupojge. OKcuabl yriaepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0aqbHOrO TOTEIJICHUS KIMMaTta, MapHUKOBBINA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPraHWYECKHUX BEIIECTBaX KaK O COCIMHECHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIIEPUH, YKCYCHAsI KACTIOTA).
[IpupogHbie MCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOIHBIN Ta3, HEDTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: JKHUpaX, OeNkax, yriieBojax — U uX
poJii B OKM3HM YeJOBeKa. MaTepualbHOE€ CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npuMenenue. CoenuHeHus: KpeMHusi B mpupojge. OOuiue mnpeacraBieHus 00
okcuzae kpemuus (IV) u xpemuueBor kucinore. CUIMKAThl, UX UCIOJb30BaHUE B
ObITy, B TIPOMBIIIUICHHOCTH. BakHelinne CTpouTeNnbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIb30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuui Ikcnepumenm:



U3ydeHUE 0Opa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-WOHBI U HAOIOJACHHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHe W XUMHYECKHE CBOMCTBA
raJIOTEHOB M WX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHUE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMH  (BO3MOXHO  HCIIOJB30BAaHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIIMBAaHUS caxapa IMoJ JACHUCTBHEM
KOHILICHTPUPOBAHHON CEPHOM  KHUCJIOTBI, M3YYEHUE XHUMHYECKHX CBOMICTB
pa30aBlIeHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HAOJIOJeHHWE TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMH a3oTa, (ochopa M HX COETMHEHHM (BO3MOMKHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHUE,
coOuMpaHue, pacrno3HaBaHWEe U M3YYEHHE CBOMCTB aMMHakKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX TIPOTEKAHHUsI, B3AMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOU KHCIIOTBI C MENIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), M3y4CHUE MOJIeIen
KPUCTAUIMYECKUX pEIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTUBOTras3a, MojyuyeHue, coOupaHue, pacro3HaBaHUE U M3yUCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl WM W3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMeTaJUIbl U UX COCTUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO6m1as XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTauioB. MeTrayindeckasi CBsi3b U
METAJJIMYECKasi ~ KpPUCTA/UIMUECKass  pelmi€Tka.  DJIEKTPOXUMUYECKUU Pl
HaIpspKeHU MeTaioB. u3znueckue U XMMHUYECKHE CBOMCTBA MeTayioB. OO0mue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIE
criocoObl 3anuThl WX OT Koppo3uu. CrjaBbl (CTajlb, YYTYH, JIOPATIOMUHUM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie meTampl: nonoxeHue B llepuoamyeckon cucreme XMMHUUYECKHX
anemenToB /. 1. MenpaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbI U
TUIAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHWe IENOYHBIX METaNIOB M HX
COEIMHECHUM.

[Ilenouno3emenpHblE META/UIBl MAarHMd W KaJdbLUH: TOJOXKEHUE B
[Tepuognueckon cucreme xumuueckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue



VX aTOMOB, HaxX0XJeHUE B rpupoae. PU3nuecKue 1 XUMAYECKUE CBOMCTBA MarHus
U Kanblius. BaxuHelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AJFOMUHHIA: TI0JI0kKEHUE B [lepnonndeckoi cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOXAcHWE B mpupoae. Dusumueckue u
XUMUYECKHAE CBOMCTBA aTlOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3JEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcu b, TuApoKcH bl U coiu xenesa (1) u sxenesa
(IIT), mx cocraB, CBOICTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXHO ~ HCIOJNB30BAaHWE  BHUICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHMS
Ka4ECTBEHHBIX PEAKIMi HAa WOHBI: MarHus, KajbLMs, aTIOMUHU, [IUHKA, JKeje3a
(IT) u xeneza (III), mequ (II), HaGnroAEHNE U OMMCAHUE MPOLECCOB OKPALIUBAHUS
MJJaMEHH MWOHAaMU HaTpus, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TMIAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA LIMHKA, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 0 TeMe «BakHeuime
METaJUIbl U KX COCTUHEHHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW XU3HM YeloBeKa. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momomib mpu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromeh cpeabl (MpeaeiabHas I0mycTuMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasiioB MaTtepuanoB (CTEKJIO, CIIaBBI METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mescnpeomemmnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 MCIONB30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATUM, SIBJISIIOIINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsl, MPOBOJIHHKH,
MOJIYIPOBOJHUKH, — JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSTHUE BEUIECTBA, ra3, pacCTBOP, PACTBOPUMOCTh, KpUCTATIINYECKas
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TMOPOJIHI,
M0JIE3HBIE UCKOIAeMbIe, TOIUIMBO, BOJAHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCSI B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHUCKUMU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMU, NPUHSATHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN O0yYaOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHMBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHNE ONbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHNA

LIECHHOCTHOI'0 OTHOWICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIUIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JAOCTOBEPHOW MH(pOpMaIeil o
MEPENOBBIX JOCTHKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTE€YECTBEHHOM XHWMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

NIPEACTABICHUS. O COLMAIBHBIX HOPMAax W MNPAaBUWJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JESITEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HOW COBMECTHOM JAEATEIbHOCTU MpPHU
BBITIOJIHGHUHM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUHN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpollecCe€ OITOM Y4YEOHOM JESITEIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBO€ TMOBEACHUWE M IIOCTYNKM CBOMX TOBApHUIIEH C IO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSI:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM W COCTAaBIISIOLINE
OCHOBY I TOHMMAaHUSI CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEDHOCTSX PpAa3BUTHs NIPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKa C
MPUPOIHON CPENOH, O POJIM XMMHUH B TO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MTO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBbIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIUMBIE JUIs OOBACHEHHUS HAOII0JaeMbIX MPOIECCOB U SIBICHMIA,
MO03HABATEJIbHOM, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaIMOHHBIX



TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHWMIO, TPOCKTHOW W  HMCCICIOBATEIHCKOU
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUsS B
JaJIbHEHIIIEM;

4) popmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOAMMOCTA COOJNIOJIEHUs TIpaBui OE€30MacHOCTH TMpU  OOpallleHuH C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3y4YeHHUI0 TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaXKEHHUE K TPYAy M peE3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHHS NPEAMETHBIX 3HAHUM MO XUMHUHM, OCO3HAHHBIA BBHIOOD
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGHEeCCUOHATBHOM CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKHU 11eJ1IeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYecCKOMYy M TICHXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuWJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIINX 3JOPOBBIO U KU3HHU JIFOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pELICHUS 33/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJHONU CPENOH, IS MOBBIIICHUA
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphl, OCO3HAHHUS TJIO0AJIBLHOTO  XapakTepa
AKOJIOTUUECKUX MPOOJEM M IMyTed WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3YJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopwus,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPhIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICJIOCTHOU
HAy4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE IEUCTBUS (IT03HABATENIbHbIE,



KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE oOOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUITAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEeIIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiicCTBUS

Bba3oBble jJjoruueckue JeMicTBUA:

YMEHUS HCIOIL30BaTh MPUEMBI JIOTUUECKOTO MBINIJICHUSI TPU OCBOCHUHU
3HAHWM: PACKPBIBaTh CMBICT XUMHUYECKHX TMOHATHHA (BBIACIATh WX XapaKTEPHBIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB M SBJICHU, BEIOUpPATh OCHOBAHUS U
KPUTEPUH U1l KIaCCU(PUKAIMKM XUMHUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHA,
yCTaHABIMBATh TMPUIMHHO-CIICACTBEHHBIC CBS3U MEXIY OOBCKTAMHU H3yUCHUS,
CTPOUTH JIOTHYECKHUE PACCYXKACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (NPEAMETHBIE U
METanpeIMETHBIEC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIU, UCTIOJb3yEMbIE B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TTPEICTABICHUAS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XuMudeckas (opmylia W YypaBHEHUE
XUMHUYECKON PEAKIUU — MPU PEIICHUN y4eOHO-TI03HABATEIBHBIX 3371a4, C YUYETOM
ATUX MOJICTBHBIX MPEJICTABICHUN BBISIBIISITH W XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKN M3y4aeMbIX O0BEKTOB — XUMHUYCCKUX BEIIECTB U XUMHUCCKUX PEAKITUH,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U W
MPOTUBOPEYHS B U3YHAEMBIX MPOIIECCAX U SIBJICHUSX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [Jii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

NpUOOPETEHUE OMbITa M0 TUIAHUPOBAHUIO, OPTaHU3AIMU W TPOBEICHHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, YyMEHHWE HaO0MomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTIaHHOM padoTe.

Pabora c nundopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pPa3IMYHBIX BHIOB U (OPM MPECTABICHUS, TOJYIaeMYI0 M3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXaHUs, CIPABOYHBIC
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATH MPOTUBOPECUMUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;

yMEHUE TPUMEHSITh PA3IUYHBIC METOJIBl U 3aMpOChl MPU TOWCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS



y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPEIEIEHHOTO TUIIA, MPUOOPETEHUE OIbITA B
o0nacTd MCHOJB30BAaHUS  HHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BHIOMPATH ONTUMANBHYIO (hOpMY TIpecTaBieHUs] HHPOpMaAUU U
WUIIOCTPUPOBATh pEHIaEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JuarpaMmaMu,
npyrumu popmamu rpauKu ¥ UX KOMOWHAIUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HAa COCTOSIHUE OKPYXAKOWIEH NPUPOTHON
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eiCTBHA:

YMEHHUs 3aJilaBaTh BOINPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKCHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS IPEJIOKEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJibTaThl  IO3HABATEIHLHOMU
NEATEIbHOCTH B YCTHBIX M TIMCBMEHHBIX TEKCTax; JeJlaTh MpPEe3EHTALUIO
pPE3yNbTATOB BBINOJHEHUS XUMHUYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO ONBITA,
1abopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEJIbHOM M MCCIENOBAaTEIbCKOM  JACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COrJIacOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JCHCTBUHM, OIpPEACIICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPEEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeILHOCTh, BRIOUPATh Hanbonee dPpPeKTuBHBIE CIIOCOOBI pelieHusT yUeOHbIX U
MO3HABATENIbHBIX 33/7a4, CAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO PE3YJIbTAaTa 3asBJICHHON LIEJW, YMEHUE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33JIaHUN.

MHNPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHHUIO 00s3aTEIbHOrO
COJEpKaHUsl, YCTAaHOBJIEHHOTO MJaHHOM (QeaepanbHON paboyeil mporpammon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIBHOCTH MO  IOJYYEHHID HOBOIO  3HAHUS, €ro  MWHTEpIpETalH,



peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYaITUsX.
K xonIty oOydenus B 8 kiiacce nmpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX MOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(UKAIUs pPEeaKIui: peakiuu
COCJIMHEHHUS, pEaKUWUd Pa3JIoKEHUsA, PEaKUUU 3aMEIICHUs, peakuuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIOBOU A((EKT peakiuu,
AIpO aToOMa, HJIEKTPOHHBIM CIOM aroma, aToMHasi OpOUTallb, PaJUyC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAS W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MaccoBas J0Ji BeEIlEeCTBa
(TpolLieHTHAs! KOHIICHTPAIUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSITh 3TU TIOHATHUSA MPU ONMCAHUU BEILECTB U UX MPEBPAILICHUIA;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJIICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONpPEENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
INPUHAIEKHOCTh BELIECTB K ONPEIEIEHHOMY KJIACCy COEIWHEHUW II0
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAs) B
HEOPTaHUYECKUX COECTUHEHUSX;

packpeiBath cmbicn [lepuogmueckoro 3akona [[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJIOXKeHUs B lleprogmyeckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO yY€HUs, 3aK0OHa ABOTajIpo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opmy [lepuoanueckoit
CUCTEMbl XHUMHYECKUX OJJIEMEHTOB: pa3iu4aTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymnma)», Maneie u
OoJbIIME TEPUOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoanueckass cucremMa XxuMuyeckux osaementoB . .
MenaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 00IIee YUCIO AIIEKTPOHOB
U PACIPEIEICHUE X N0 SJEKTPOHHBIM CJIOSIM);



KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, 10 TeII0BOMY 3D dekry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX NPEBpAICHUNA B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYKO MaccChl
BEILECTB, MAaCCOBYIO [OJII0 XHMHUYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHH S, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOW pEaKInu;

MIPUMEHSTh OCHOBHBIE OIEPAlMM MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI1 M3Yy4YCHUSI CBOMCTB
BEIIECTB U XUMHUYECKUX PpPEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOIbI
MO3HAHUA — HAOJIOJICHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU 10 BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOM JIOJEH PAaCTBOPEHHOIO BEILIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XUMHYECKHE  AKCHEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT C TOMOIIBIO HHIUKATOPOB
(;makmyc, henondTarenH, METHIIOPAHXK U APYTHE).

K xoHI1y oOydenus B 9 kiiacce npeIMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHMYECKHX TMOHSATHH: XUMHYECKUU
JJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYecKas CBs3b, TEIUIOBOU >PdeKT
peakiuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, 3JIEKTPOJIMTHYECKAs TUCCOLMALMS, PEAKLHH HOHHOTO
oOMeHa, KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE PEAKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,



aJIoTponus, aM(pOTEPHOCTh, XUMHUECKas CBS3b (KOBAJICHTHAs, MOHHAS,
METaJUINYecKasi), KpHUCTAIUIMYECKass pEIETKa, KOppO3Us METAILIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIUu, TMPEAeNbHO JOMyCTUMAs
koHueHtpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITh 3TU TOHSATHUS MPU OMKUCAHUU BEUIECTB U X MPEBPAILICHUII;
UCIIONb30BaTh XHUMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMIA;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOIO COCTaBa, MNPHUHAJIEKHOCTh BEUIECTB K
ONpeNeNnEHHOMY KJIACCY COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HMOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA] UOHA MO0 XMMHUYECKOH (hopmyre, XapakTep Cpelsl B
BOJHBIX PACTBOPAaX HEOPraHWYECKUX COECIWHEHHM, THUIl KPUCTALIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. Menneneera u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
TabnnuyHyo (opmy llepuoanueckoil cucTeMbl XMMHUECKHX 3JIE€MEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynma (A-rpynma)y U «modouyHas
noarpynna (b-rpynma)», mansie u OOJbIIME MEPUOBI, COOTHOCHUTH
0003HayeHusl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
JIEMEHTOB (COCTaB M 3apsia  sijapa, oOImee 4YUCIO DJIEKTPOHOB H
pacnpesesieHne UX 10 JJIGKTPOHHBIM  CIIOSIM), OOBACHATH 0OIIue
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B
npenaesax MallbIX NMEePUOIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (M0 YUCIy U COCTaBy YYACTBYIOUIUMX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W CHEHUPUUECKHE XUMHUYECKHE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOATBEpPXAasi OINHUCAHUE
OpUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHMH COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIINN;

COCTABJISITH YPaBHEHUS JJEKTPOJUTUYECKON JIHUCCOLUMALUU  KHCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO
oOMeHa, YypaBHEHHS pEaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TF€HETUYECKOW CBSI3U MEXKIY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;



pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEAICTBOM COCTABJICHHS SJIEKTPOHHOTO OanaHca STUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXXHOCTH TIPOTCKaHUS XHUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMEeHTa 1o (opmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHCHHUIO XUMUIECKOU PEaAKIIHH;

coONIoaTh  MpaBuUjia  MOJB30BAHUA  XUMHMUYECKOW  MOCYyAOH H
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TakXke mpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAKa U YIJICKUCIIOTO ra3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uoaua-, kKapOonart-, ¢ocdar-, cuiaMkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPAX HEOPTAHHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON IEATESIbHOCTH — aHAJH3
U CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEMATU3aIMI0, BBISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUSI —
HaOJI0ICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBbIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB u duekTpoHHbIe (LM (POBbLIE)
n/n TeM MPOrpaMMbl Beero Koutpo.ibHbre IpakTHyeckue 00pa3oBaTeabHbIE PeCypChl
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumusi — BaKHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK
' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 xumnueckue 15 1 bu6nmorexa LIOK
' peakuuu https://m.edso0.ru/7f41837c
Htoro no pazneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. ITonstue 5 bubmuoreka [IOK
' 00 oKcuIax https://m.eds00.ru/7f41837c
59 Bonopoa. ITonstue o kuciorax 3 1 bubmuoreka [JOK
' U COJISX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoteka [IOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837c
OCHOBHBIC KIIACCHI bu6nmorexa [IOK
24 . 11 1 1
HEOPTaHWYECKUX COEIUHEHUN https://m.edso00.ru/7f41837c
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3j1emeHToB [[. U. MenaeneeBa. CTpoeHue aToMOB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu

3.1

[lepronnueckuii 3aKOH U

7

bu6nunorexa LIOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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[Iepnoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837¢c

XUMHYECKas CBI3b.

3.9 0 ) 8 bubnunoreka LIOK
' KUCIHTCIBHO https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCJIIHLHEBIC peaKHI/II/I
" 15 bubnunoreka LIOK
TOTO o pasieiy https://m.edso0.ru/7f41837¢
p 3 bubnunoreka LIOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KVIACC

KoauuecTBo yacos DJIEKTPOHHbIE
Ne i/ HaumeHoBaHue pa3jiesioB U TeM K - (undposbie)
) MpPOrpaMMblI Beero OHTPOJILHbIE PAKTHHECKHE | oGpazopaTebHbIC
padoThI padoThI pecypeb
Pa3zgea 1. BemmecTBO M XUMHYeECKHEe peaKkuu
11 [ToBTOpEeHUE 1 yroyOneHne 3HAHUA 5 1 bubnmnoreka HOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaxiui https://m.edso00.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEakiuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazgeny 17
Pazgen 2. HeMeTa/JILI M UX CO€IHHEHUSA
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmmnoreka HOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edso0o.ru/7f41a636
OO0mas XxapakTepucTUKa XUMHUUECKIX G oK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 nommoreka I
https://m.edso0o.ru/7f41a636
COEZIMHEHUs
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX B OK
2.3 aneMeHTOB VA-Tpymmsl. A30T, pochop u ux 7 1 nommorexa L
coemmie https://m.edso0o.ru/7f41a636
TTIUHCHYS
OO01mas XxapakTepUCTHKa XUMUYECKUX Eus OK
2.4 anemeHToB [VA-rpynnel. Yraepoa u 8 1 2 nomorexa L
. https://m.edsoo.ru/7f41a636
KPEMHUH B UX COCAMHCHUS
Hroro no paszneny 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. MeTaJIbl M X COCIUHEHU S

. bubnnorexa [JOK
3.1 O6uwme CBOHCTR MeTAIIOB 4 https://m.eds00.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxkueiimre Metauibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edso00.ru/7f41a636
Htoro no pazneny 3
PeszepBHOE BpeMst 3 Bubmiorexa OK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

8 KIIACC
KosnyecTBo 4acos DJIeKTPOHHbBIE
Ne Tema vDOKa uudposbie
/o Yp Beero Konrpoabnsie | Ilpakrnyeckue 06pazoBaTebHbIe
padoThI padoThI pecypeb
1 [Ipenmer xumuu. Poias XuMuu B KU3HU 1 bubnunorexa LIOK
yejgoBeKka. Terna 1 BemecTsa https://m.edsoo.ru/ff0d210c
2 [TousgTre 0 MeTOAAaX MO3HAHUSI B XUMHUHU 1 bubmorexa HOK
A https://m.eds0o.ru/ff0d227e
IIpaktrueckas padora Ne 1 «I[IpaBuita paboTEI
3 B §a6o aro I/II/IpI/I pUEMBI 00 5 eHI/I}II:: 1 bubmorexa HOK
PATOP P pati https://m.edsoo.ru/ffod23dc
71a00paTOPHBIM 000PYIOBAHUEM
4 Yucrtele BemecTsa u cMecu. CriocoObl 1 bubnunoreka LIOK
pas3aeneHus cmecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2 «Paznenenue
5 cMecelt (Ha mpuUMepe OYMCTKU TTOBAPEHHOM 1 bubmmorexa [IOK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nmorexa LIOK
A 1
6 TOMBIH MOJICKYJIBT https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnnorexa [JOK
XUMHAYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U CI0XKHBIE BEIIECTBA 1 bubnnorexa [JOK
p Hl https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIIPHOE YUEHUE 1 bubmorexa LHOK
yap v https://m.edsoo.ru/ff0d2d50
10 3aKOH IMOCTOSTHCTBA COCTaBa BEIICCTB. 1 bubmuoreka [{OK

Xumunyeckas popmyina. BaneHTHOCTh aTOMOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
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XUMHUYCCKUX 3JICMCHTOB

OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
11
OTtHocuTenbHasE MOJIEKYJIIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10JIs1 XUMHYECKOTO dJIEMEHTA B bubnunorexa LIOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BeniectBa. Mosb. MossipHas bubmmoreka [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 DU3NYECKUEe U XUMUYECKUE SBJICHHUS. bubmuoreka [{OK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BUS IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubmmoreka [JOK
XHUMHUUECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 BerunciieHus KoaM4uecTBa, MacChl BEIIECTBA bubmuoreka [IOK
[0 YPABHEHUSIM XMMHYECKUX PEAKIUN https://m.edso0.ru/ff0d5708
Knaccudukanus XuMHUECKUX peakinui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS 3a1\12e eLIIms{ bubmmorexa LIOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6o0eHne u bubmmorexa [IOK
H T, HVI https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHUI
20 Konrtponsnas padora Nel o teme bubmmnoreka HOK
«BemiecTBa 1 XUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
Bosnyx — cmecs razos. CocTas Bo3nyxa.
21 Knci}cl)xo — 3JIEMEHT U TIPOCTOE Belly;(CTBO bubmorexa [TOK
poZt p Hl ’ https://m.edsoo.ru/ff0d448e
O3oH
29 du3nyeckre 1 XUMUYECKHE CBOMCTBA bu6nunorexa LIOK

KHCIIOpO/a (peaKkuy OKUCIIEHUs], TOPEHNUE).

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
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TTonsaTue 00 oxcugax

Crioco0bl MosTy4eHus: KUCI0Poa B

23 J1a00paTOPUH U MIPOMBIIIICHHOCTH bubmorexa [IOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PekT XUMUIECKON peaKInu,
24 MTOHSATHE O TEPMOXUMHYECKOM YPaBHCHUU bubmorexa [IOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEaAKIIHIX
TomnuBo (He()Th, Yrojiab U METaH).
25 3ar ﬂSHeI-EI/ICq];OS ’ a, CII0COOBI zzro bubmorexa OK
P xS, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[IpakTrueckast padora Ne 3 o teme
26 «ITonyuenne u coOrpaHue KHCIOpoaa bubmorexa HOK
yi N p poad, https://m.edsoo.ru/ff0d4ae2
U3yUYEHHE €r0 CBOHCTBY
97 Bonopo — 3neMeHT U IpocToe BELECTBO. Bbu6moteka [IOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
08 du3nyecKre 1 XMMUYECKHue CBOMCTBA bubmuoreka [IOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nunorexa LIOK
2 II
d OIUITHE O KUCIOTAX | COMAX https://m.edsoo.ru/ff0d50d2
30 CniocoObI moy4eHus BOAOPoOia B bubnnorexa [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4dd0
ITpakTuueckas padora Ne 4 1o Teme
31 «Hpon €HUE U EO6I/I aHue BOJOpOa bubmorexa LOK
i . p AOPOA, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €r0 CBOWCTBY
but6mmoreka [IOK
32 M i & . A
OJISIpHBINA 00BEM razoB. 3akoH ABOraapo https://m.edsoo.ru/ff0d542e
33 Boeruucnenus 00b€Ma, KOJTUYECTBA BEIISCTBA but6mmorekxa [IOK

Trasa 1o €ro U3BCCTHOMY KOJIMYCCTBY

https://m.edsoo.ru/ff0d55a0
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BEIIIECTBA UIIH 00BEMY

Boruncnenus 005EMOB ra30B M0 ypaBHEHUIO

34 €aKI[MH1 Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa LOK
peakt . https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
35 duznyeckre 1 XUMUUECKHE CBOMCTBA BOJIBI bubmorexa LOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubnuorexa [IOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Boaa xak pactBoputens. HacblieHHbIe U
37 HEHACHIIIIEHHBIE pPacTBOPHL. MaccoBas J0Jis bubmorexa LHOK
= p ppL. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
IIpakTuyeckas padora Ne 5 mo TeMe
38 «§ I/IFOTOBJ‘IGHII/:I)C aCTBOPOB C ONpeIeNEHHON bubsmorexa [IOK
P . N P p bea https://m.edsoo.ru/ff0d5eba
MacCOBOM 10JIei paCTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 no teme Bbu6moteka [IOK
«Kucnopoa. Bogopoa. Bona» https://m.edso0.ru/ff0d6342
OKcupl: coCTaB, KiIaccudUKaIus, bu6nunorexa LIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonydyenune u XuMHUYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmorexa LHOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Kinaccuduxarms, bubmmoteka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonmy4yeHnue u XUMHUYECKUE CBOMCTBA bu6muoreka [JOK
OCHOBaHMHI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxarmus, bu6nunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuyenue u XMMHUYECKHE CBOMCTBA KUCIIOT bubmuoteka [IOK
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Comnu (cpenHue): HOMEHKIIATypa, CIIOCOObI

bubnunoreka LIOK

46
MOJTYy4YEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuyeckas pabora Ne 6. Pemenue
47 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'eneTuyeckas cBsI3b MEXy KilaccaMmu bubnnorexa [JOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bubmuoreka [IOK
49 O0o01IeHre U CHCTeMAaTU3alus 3HAHUH
- i https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACChI HECOPTAHUIECCKUX bubmorexa HOK
. P https://m.eds00.ru/00ad9ela
COCTMHEHUH
[TepBbie MOMBITKH KiIacCUpUKAITUN
51 XUMHUYECKHX d1eMeHToB. [loHsTHE O Tpymmax bubmorexa HOK
' 26 https://m.edsoo.ru/00ad9ffa
CXOJHBIX 3JIEMCHTOB
[Tepnonuueckuii 3akoH u [leproanyeckas
52 CI/I(?FCM& XUMHUYECKUX BJIeMeIlzTOB AN bubmorexa [IOK
T https://m.edsoo.ru/00ada52c
Menneneera
53 [Tepuonasl, rpynmbl, HOATPYIIIBI bubmorexa LOK
PUOIBL, TPYHITHL THOAPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SI/IEP. bubnuotexa [JOK
H3oTonbl https://m.edsoo.ru/00ada342
CTpoeHHe IEKTPOHHBIX 000I0YCK aTOMOB
55 anemeHToB [leproanueckoit cuctemsr J{. U bubmorexa [JOK
pHOA o https://m.edsoo.ru/00ada6bc
Menneneera
56 XapakTepucTuKa XMMHUIECKOTO 3JIEMEHTA 110 bubnuotexa [JOK
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ero nosioxeHuto B [lepuoguueckoit cucreme
J. . MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [lepuoanueckoro 3akoHa st
pa3BuTUsA HayKu U npaktuku. 1. 1.

bubnunoreka LIOK

57
MeneneeB — y4€HbIN, IEJAror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBHrlii ypok. O0001IEHIE U
58 CI/ICTEMaTm:p Hst 3HaHI/II;IH / Beepoccuiickast bubnmorexa LHOK
H p https://m.edsoo.ru/00adb33c
poBepoyHas pabora
KonTponbnas paborta Ne4 no teme «CtpoeHue
59 aroMa. XUMHA4YecKas cBA3b» / Beepoccuiickas bubnnorexa [JOK
’ p https://m.edsoo.ru/00adb486
IpoBepoyHas pabora
60 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubmmoreka [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
61 Honnas XHMHECKaA CBA3E https://m.edsoo.ru/00adac34
62 KoBasnieHTHAs mOJIsIpHAs XUMHUYECKas! CBA3b bubnmorexa [JOK
p https://m.edsoo.ru/00adaab8
63 KoBanieHTHAs HEMOMApHAS XUMHUUECKAS CBI3b Bubmiorexa ITOK
p https://m.edsoo.ru/00adaab8
bu6nmnorexa LIOK
4
6 Crenexn okncIeHus https://m.edsoo.ru/00adae28
65 OKUCINTEIBHO-BOCCTAHOBUTEBHBIE PEAKIIUHI bubmorexa HOK
peaxil https://m.edso00.ru/00adb076
66 OKHUCITUTENN U BOCCTAHOBUTEIHU bubnnorexa LOK
https://m.edso0.ru/00adb076
67 PesepBublit ypok. O0o0mIeH e U bubmuorexa [IOK

cHCTeMaTHu3allus 3HaHuM 110 TeMe ((CTpOeHI/Ie

https://m.edsoo.ru/00ad9ch2
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aToMa. XUMHUYECKas CBSI3b)»

PesepBHeiit ypok. O600ICHHE 1

68 cucreMaru3anus 3HaHui. [Ipomexyrounas 1 bubamorexa LIOK
https://m.edsoo.ru/ff0d61c6
aTTecTaIus
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d61c6

9 KVIACC

KosuyecTBo yacoB DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka
yp Beero Konrpoabnsie | Ilpakrnyeckue 06pazoBaTebHbIe
padoThI padoThI pecypeb
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 cHUCTeMa XMMUYeCKuX anemMeHToB [[. U 1 bubmorexa HOK
Y https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 bubmmorexa [JOK
PERIX TP https://m.eds00.ru/00adb6b6
MIePHOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bu6nmorexa LIOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunanr XuMu4yeckoil CBA3U U THIEI 1 bu6nmorexa LIOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtpomnsHast padora Nel o reme

5 «IToBTOpEHuUe U yriybiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»

6 Krnaccudukanys XuMHUECKUX peaklmi 1o 1 bubmmnoreka HOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XMMHYECKOM PEaKIUH.

7 ITonsiTE O TOMOTEHHBIX U T€TEPOTCHHBIX 1 bubmorexa HOK

p https://m.edsoo.ru/00adbe9a
peaKIusx
[ToHsiTHE 0 XUMHYECKOM PaBHOBECHH.

3 @DaxTophl, BAUSIIOUINE HA CKOPOCTh 1 bubmuoreka [IOK
XMMHYECKON PEAKIUU U MOJIO0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCIUTEITFHO-BOCCTAHOBUTEILHBIC 1 bu6nunorexa LIOK
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peakuuu https://m.edsoo.ru/00adcade

10 Teopus 37EKTPOIUTUYECKON JUCCOLMALINH. bubnuoreka [JOK
CunbHbIe U crabble HIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 HMonnrle ypaBHEHUS peakIun bubnnorexa LHOK

yp peartt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT Y OCHOBAHUN
12 B CBETE IIPEICTABICHUNA 00 bubnnorexa LHOK
peA N https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKON JUCCOLIHAIITT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 PENCTABIIEHUNA 00 DIIEKTPOJIMTHUECKON Bubmiorexa OK
pedl p https://m.edsoo.ru/00add8b2
JIUCCOLIMALIAN
14 [ToHnsATHE O TUAPOIU3E COJIEN Bubmiorexa OK
AP https://m.edsoo.ru/00add9d4
bubnuoreka [{OK
15 O000111eHE U cUCTEMATH3a 3HaHUM
HHCHHE I CHCTEMATHSAIIT SHAHIHI https://m.edsoo.ru/00addd12

16 ITpakTuyeckas padora Ne 1. «Pemenune bubmuoteka [IOK
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonrtponsHasg padora Ne2 110 TeMe

17 <<9J‘IGII()T OJ'II/ITI/Ip‘{eCKaSI WCCOIIHALINS bubnmorexa HOK

p a HHATHL https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKlui B PACTBOPAX»

18 OO6mrast XxapakTepuCTHUKa rajJOreHOB. bubmuoreka [JOK
XHUMHUUYECKHUE CBOMCTBA HAa IIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xaoposomopoxa. ConstHas KHCIOTA,

19 XHMquCIJjH: c);oﬁcma OJIYUYEHUE buGnnorexa [IOK

’ ¥ ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
IIpakTuyeckas padora Ne 2 o Teme
. bubnuorexa [JOK
20 «[TomyueHne cONsTHON KUCIIOTHI, N3yYeHHUE

€€ CBOICTB»

https://m.edsoo.ru/00ade348
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Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

21 €aKIui, eclIu OJJUH U3 PEareHTOB JIaH B bubmorexa LIOK
pearin, A P A https://m.eds00.ru/00ade488
n30bITKE

99 OO01mmas xapakTepucTuka 31eMeHToB VIA- bubmmoreka [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIMYU CEPBI.

23 Haxon(p €HHE CePBI H(lzaé coe HHeII)mﬁ B bubamorexa LIOK

A p fl https://m.edsoo.ru/00ade64a
npupoje. XMMHYECKHE CBOMCTBA CEPhI

24 CepoBonopo, ctpoenue, pu3nueckue u bubnnoreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KMCIIOTA,

25 (hU3UYECKre U XMMUYECKHUE CBONCTBA bubmmorexa [IOK

’ https://m.edsoo.ru/00adea28
[IPUMEHEHHE
XHWMHMYECKHUE PEAKIUH, JIEKAIME B OCHOBE

26 IIPOMBIIIJIEHHOT'O CII0CO0a MOIy4EeHHUS Bbu6motreka [JOK
CEPHOU KUCJIOTHI. XMMUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIlel cpesibl COeIMHEHUSIMHU CEephI

97 Brrauciene MacCcoOBOM JOIU BBIXOJA bu6nmorexa LIOK
MIPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO1m1ast xapakTepuUCTHKa 31eMEHTOB VA-

28 rpynmnsl. A30T, pacripocTpaHeHHE B bubmuoteka [IOK
npupoae, Gpu3nyecKrue U XUMUYeCKue https://m.edsoo.ru/00adeeab
CBOMCTBA

29 AMMHaK, ero Gpu3nYecKkue 1 XUMHYECKUE bubmuoreka [JOK
CBOMCTBA, IIOJIyYCHUE U IPUMEHEHHUE https://m.edsoo.ru/00adf004
IIpakTuyeckas padora Ne 3 o Teme

but6mmoreka [IOK
30 «[TomyueHnne ammuaka, U3yueHue ero

CBOWCTB»

https://m.edso0.ru/00adf180
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A3oTHas KHUCIOTa, e€ pusnueckue u

bubnunorexa LIOK

31
XHMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHNne HUTPATOB M COJICH aMMOHHS
39 B KaUECTBE MUHEPATBHBIX YIOOPEHUH. bubmmoreka [JOK
XHUMHYECKOE 3arpsA3HEHNE OKPYKAOIIEeH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUSIMU a30Ta
dochop. Oxcun dpocdopa (V) u pochopras
33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE bubamorexa LIOK
L https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYCHHE
Hcnonb3oBanue pocdaToB B KauecTBe
34 MUHEpaIbHBIX yI0OpeHHi. 3arps3HeHue bubmmorexa [JOK
P . yA00P - arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
35 Yrnepon, pacnpocTpaHeHue B IpUpo/Ie, bubmmoreka [JOK
(hU3UYECKre U XMMUYECKHE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux Gu3nveckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmmoteka IIOK
po0JIeMBbl, CBA3aHHBIE C OKCUIOM YIJepoa https://m.edsoo.ru/00adfebe
(Iv)
37 VYronbHast KUCHOTA U €€ CONU brbmmorexa [TOK
https://m.eds00.ru/00ae006¢
[TpakTruyeckas padora Ne 4 o Teme
38 "[lonyueHune yriaekuciioro rasa brbmmorexa [TOK
Y1 yr ) | https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakuus Ha KapOOHAT-HOH
[TepBoHaYaIbHBIE TOHATHS 00
39 OpPraHNYECKHUX BEIIECTBAX KaK O bubmorexa TIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiepo/ia
b K
40 Kpemuuii u ero coenuneHus noamorexa 1O

https://m.edso0.ru/00ae080a
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[Tpaktuyeckas padora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4 [0 TeME

bubnunorexa LIOK

41
«Baxxuelnme HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUS
KonrtponsHas padora Ne3 o reme

42 «Baxkueiimue HeMeTawIbl U UX buGnuorexa [JOK

https://m.edsoo.ru/00ae0el18
COEIMHEHUS
OO01mmas XxapakTepruCcTHKa XUMUIECKUX

43 3JIEMEHTOB — METaJIOB. MeTajmnueckas bubnnorexa [{OK
CBSI3b M METAJUIMYECKAS] KPUCTAIIINYECKAs https://m.edsoo.ru/00ae103e
peméTka. PU3HUECKUEe CBOMCTBA METAIIIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIEKTPOXUMHAYECKUN DA HAPSHKESHUH Bubmiorexa OK

P pAl p https://m.edso00.ru/00ael1156
METAJJIOB
O61ue cnocoObl MOTyYeHUs] METAJLIOB.

45 CruiaBbl. BeruuciieHust o ypaBHEHUSIM bubnnorexa [JOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael1156
pPEareHTOB COACPKUT MPUMECH

46 ITonsaTHE O KOPPO3UK METAIIIOB bubnnorexa [TOK

Pp https://m.edsoo0.ru/00ael278
bubmmoteka IIOK

47 €JIOUYHbBIE METaJUIbI
1 https://m.edsoo.ru/00ael4b2

48 OKcHUabl U TUAPOKCUIBI HATPUS U KA bubmorexa HOK

P p https://m.edsoo.ru/00ael4b2

49 [Ile10uyHO3eMENBHBIE METAIIIBI — KATBLHUN 1 bubnuotexa [JOK

Mar"uu https://m.edsoo.ru/00ael5e8
o bubnnorexa IHIOK
50 Baxueitnue coequHEHNUS KaIbIAA nbnuorexa I

https://m.edsoo.ru/00ael5e8
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51 O0001IeHre ¥ CUCTEMATH3AM SHAHUH
bubnunorexa LIOK
52 JKécTkoCTh BOMIBI M CIIOCOOE! €€ YCTpaHEHUS
A yerp https://m.eds00.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o Teme
53 "XEcTKoCTh BOIBI 1 METOIBI €8 buGnuorexa [IOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubnunorexa LIOK
54 AnroMuHun
https://m.edso0.ru/00aelc64
AMpoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [IOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka IIOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcupl, Tupokcu sl u conu xenesa (1) u bubnnorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI
[IpakTuueckas padora Ne 7. Pemenue
59 DKCHEPUMEHTAILHLIX 3a4a4 10 TEME bubmorexa HOK
P . A https://m.edsoo.ru/00ae3de8
«BakHelIe MeTabl 1 UX COETUHEHUI
Berurcnenus mo ypaBHEHUSIM XHMHUECKHAX
€aKINi, eCJIM OJIMH M3 pearcHTOB JIaH B
60 fI36I>ITKe WM COJIE )KI/ITI:'I AMECH bubmorexa HOK
p . P ) https://m.eds00.ru/00ae1750
Brrunciaenuss MaccoBOI TOJIM BBIXOJA
MPOJYKTa PeaKiuu
61 O0001IeHE U CHCTEMATH3AIMs 3HAHUH
62 KonrtponsHast pabora Ne4 o reme
«BakHelIme MeTaIbl 1 UX COETUHEHUI
63 BemecTsa 1 maTepuasisl B TOBCETHEBHOM but6mmoreka [IOK

KHM3HHU YCJIOBCKaA

https://m.edsoo0.ru/00ae3f50
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64 XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIICH 1 bubmmoreka [JOK
cpeasl https://m.edso0.ru/00ae4270
65 Ponp Xx¥MuM B pelieHnN 9KOJIOTHYECKHUX 1 bubnuoreka [JOK
pooem https://m.eds00.ru/00ae4270
PesepBHbIil ypok. O600111IeHIE 1 bubnmnoreka HOK
66 . 1
cucTeMaTu3alus 3HaHUu| https://m.edso0.ru/00ae0dOa
67 PesepBHelil ypok. O60011eH1Ee 1 1 bubmmoreka [JOK
cucTeMaTH3allis 3HAaHUH. https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6001eHne 1 1 Bu6motreka [JOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

8 KUIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThlI OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

pacKpblBaTh CMBICII OCHOBHBIX XHMMHMYECKHX TOHSATHUN: aToM,
MOJIEKYJIa, XUMHUYECKHH 53JIEMEHT, IMPOCTOE BELIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJIsIpHas Macca, KOJIMYECTBO
BEIIECTBAa, MOJb, MOJSPHAs Macca, MaccoBas [0JiI XUMHUYECKOTO
DIIEMEHTa B COEIMHEHUHU, MOJIAPHBIA O00BEM, XMMHMUYECKas peaKius,
KIaCCU(UKALMSA  PEAKIHMA:  PEaKlUu  COCAMHCHUS,  PCaKIHH
pa3joXKEeHUs, peakluu 3aMelIeHHs, peakIuu OoOMeHa, HK30- U
SHJOTEPMUUYECKHE PEAKINHU, TEIUIOBOM 3(P(dEeKT peakiuu, pacTBop,

MaccCoBas O0JA BEIUICCTBA (HpOI_[eHTHaH KOHHeHTpaHI/Iﬂ) B paCTBOpC

1.2

HINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUU U

MMPUMCHATDH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/IfI

13

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJIUKY Ul COCTaBJICHHS (Hopmyll

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKL{I/Iﬁ

14

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COECTUHEHUIX

1.6

KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peakIMH BEUIECTB, 110 TEII0BOMY 3 deKkTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MAaCChL

BC€IICCTB

1.8

BBIUHCIISITH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIEeMEHTa Mo (GopMmyie

COCIUHECHMS,




1.9

BBIYHUCIIATE MaCCOBYIO JOJIIO BCIICCTBA B paCTBOPEC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI [MO3HAaHUS — HaAOIIOJIEHUE,
U3MEPEHHE,  MOJCIMPOBAaHUE,  OKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

ITo Teme: «BakHelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

PaCKpbIBaTb CMBICJI OCHOBHBIX XHMHYCCKUX TTOHSATHH: OKCHI,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

ONpEAEATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coenuHeHul no popMynam

2.3

KJ'IaCCI/I(bI/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOICTBa
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBA BENIECTB B 3aBHUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXXHOCTH IIPOTCKAHUA XHUMHUYCCKUX

HpeBpaH_leHI/II\/’I B PA3JIMYHBIX YCIIOBUAX

2.6

cleZloBaTh MpaBHUJaM  TOJb30BAHUS XMMHUYECKOM TMOCylol U
1abopaTOpPHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEUIECTBAMM B COOTBETCTBUM C HMHCTPYKLHUSAMH II0 BBIIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO M COOMpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB € ONPENEIIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BElIECTBa, MJIAHUPOBAThH U MPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrlo3HAaBaHUIO PacTBOPOB IIEJOYEH M KHUCIOT C TOMOILBIO

MHAUKATOPOB (1akMyc, ¢peHondTarent, MEeTUIOPaHK U IpYTHe)

2.7

IIPOBOJIUTH PACUETHI IO YPABHEHHUIO XUMUYECKON peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckass cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUN)

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX IOHATHH: SApO aToMma,
AIIEKTPOHHBIN CIIOW aToMa, aTroOMHas oOpOWTanb, paguyc aroma,
XUMHUYECKAs CBA3b, IOJIPHAs W HEMNOJSAPHAs KOBAJICHTHAsl CBSA3b,
AJIEKTPOOTPULATEIBHOCTh, HOHHAsl CBs3b, HOH, KaTHOH, aHUOH,

CTCIICHb OKUCJIICHUA




3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYECKUE 3JICMCHTHI

3.3

OIKCHIBATh W XapaKTepH30BaTh TaOIM4Hy0 Gopmy llepuoaudeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3iN4aTh MOHITHS «TJIaBHAsS
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIBIITHE) epruoabl

3.4

packpsiBaTh cMbica Ilepuoanueckoro 3akona JI.M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE MTEPUOJUYECKON 3aBUCIMOCTH CBOMCTB
XMMHUYECKHUX DJJIEMEHTOB OT WX TnoJokeHuss B Ilepuoamueckoit

CHUCTCMC

3.5

COOTHOCHTH  0003HAueHHUs, KOTOpble HUMEITCI B  Tabiuue
«Ileppuoguueckass  cucremMa  XMMHYECKMX  dineMeHToB .U
MeneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XMMHYECKMX DJJIEMEHTOB (COCTaB M 3apa] sjapa, oOliee 4uciIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COETUHEHUIX

3.7

ONpeAeNsaTh BUJ XHUMHUYECKON CBs3UM (KOBaJEHTHAasT W MOHHas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemecTBo U XUMUYECKasi PEAKIIUS)

11

PacKpeIBaTb CMBICII OCHOBHBIX XHMHWYCCKHUX HOHATHH: pacTBop,
AIIEKTPOJIUTHI, HEIJICKTPOIUTHI, DIIEKTPOIUTHYECKAS JIUCCOIHAIIHS,
peaKIuu MOHHOTO OOMEHa, KaTajlu3aTop, XHMMHYECKOE pPaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKHCIUTCIIBPHOBOCCTAHOBUTCIIBHBIC pCaKknuu, OKHUCJIHUTEIIb,
BOCCTaHOBUTCIIb, OKHCJICHUC )41 BOCCTAaHOBJICHUC, aJu10TpOoInusd,
am(doTepHOCTh, XUMHYECKass CBA3b  (KOBaJCHTHas, HOHHAas,
METaJUINYecKasi), KPUCTAJUIMYeCKas pemETKa, CIUIaBbl, CKOPOCTb

XUMHUYECKON peakiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUI H




MMPUMCHATH OTU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKON JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLHUH

HOHHOTr0 oOMeHa

14

pacCKprIBaTh CYIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIPOBOJIUTH PACYETHI 110 YPAaBHEHHUIO XUMUYECKOU peaKkiuu

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

COCIUHCHU A

2.1

XapaKkTepu30BaTh (OMUCHIBAThH) OOIIME U cieU(PHUUECKUe XUMUYECKHE
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINHUCAHUE
pUMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKUi

2.2

COCTAaBJIATb YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYSCKOM CBSI3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KIIACCOB

2.3

MMPOrHO3UpPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTCKAHUSA XUMHUUYCCKUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

CJIeaoBaTh  IIpaBUJIaM  I1OJIb30BAHUS XUMHYECKOH HOCYZ[Oﬁ n
J'Ia60paTOpHLIM O60py,[[OBaHI/IeM, a TaKXC IIpaBUJIaM O6paH_ICHI/IH C
BCIICCTBAMHU B COOTBETCTBUHM C HWHCTPYKOHUAMHU 110 BBIIIOJHCHUIO
J'Ia60paTOpHLIX XUMHUYCCKUX OIIBITOB IO MMOJYUYCHUIO U CO6I/IpaHI/II-0

ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

MPOBOJUTh PEAKIMHU, IMOJATBEPKAAIONIME KAUYECTBEHHBIA COCTaB
pa3MYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymnbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAaX HEOPTAHMYECKUX BEIIECTB

[To Teme: «XuMUs 1 OKpy’Karomas cpeiar

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMu4eckux mnoHstuii: [IJK

BCIICCTBA; KOPPO3Ud MCTAJIJIOB

3.2

HpI/IMCHHTB OCHOBHBIC onepam/m MBICHHTGHBHOﬁ HCATCIIBHOCTU —
aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTH3aIUIO,

BBISABJICHUC TPUYHUHHO-CJICACTBCHHBIX CBsI3EH — Il U3YUCHUA




CBOMCTB BEIIECTB M XUMHUYECKHX PEAKINN; eCTeCTBEHHOHAYYHbBIC
METOJIbI TIO3HAHWSI — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUC ITOHATHUA

11

[Ipenver xumuu. Ponp XUMUM B JKU3HM 4YeloOBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOe COCTOSHUE

BCIICCTB

1.2

IlonsTHE O MeTOAaxX MO3HAHUSA B XMMHUM. UHCTHIEC BEIIECTBA U CMECH. Crioco051

pa3aeneHus cmecen

1.3

ATOMBI W© MOJICKYIJIBI. Xumuueckue d3neMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTHe H CJIOXXHBIC BEICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOC Y4CHHUC

1.4

XuMuueckas (1)OpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCHICCTB. OTtHOCHUTEILHAS aTOMHas mMmacca.
OTtHocuTeabHAs MOJICKYJISIpHAd Macca. MaccoBas 7015 XMMHYECKOTO 3JIeMeHTa

B COCTUHEHUH

1.5

KonnuectBo BemectBa. Monb. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo Qopmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

1.6

dusznyeckrue U XUMHUYCCKHUE SBICHHUS. XUMHUYCCKAs pcakuug u e€ IIPpU3HAKH.
3akoH COXpPAHCHUS MaCChbl BEIICCTB. XHUMHYECKHUE YpaBHCHHUA. KJ'IaCCI/I(bI/IKaI_II/IH

XUMUYECKHUX Peakinuii (COeTMHEHUS, Pa3JIOKEHUs, 3aMEIIIEHUsI, 0OMEHA)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOHM MOCY0i, C MpaBUIaMU
paboTel B Jsaboparopuu W TpuéMamMu oOpamieHuss ¢ JabopaTOPHBIM
o0opy/soBaHUEM, H3y4y€HHUE M ONucaHue (U3MYECKUX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢(u3nueckux (IUIaBJICHHE BOCKA,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KUIIEHHE U KOHJEHCAIUs BOJbI) U
XUMHYECKHX  (TOpeHHe CBEeYd, MpOKaTMBaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SBIEHWW, HAOMIOIEHWE W OIHCaHUe
MPU3HAKOB TMPOTEKAaHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(ll) mpu HarpeBanwu, B3aMMOICHCTBHE JKelie3a C PACTBOPOM
conu meau(1l), m3yuenue crnocob6oB pazaeneHus: cMeceil (C MOMOIIbI0 MarHUTa,

buIsTpOBaHWE, BBITAPUBAHKME, IUCTHIUIALMS, XpoMarorpadus), MpoBeAcCHUE




OUYHCTKHU MOBAPEHHOM coyy, HAOJIOIEHUE U ONTMCAaHKE PE3YJIbTATOB MPOBEICHHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl, CO3JaHUE MOJelien

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxuneimme MMpEACTAaBUTCIIUM HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BemecTBo. HaxokaeHwe Kuciaopoja B mpupoje, (pu3udeckrue U XUMHYCCKHE
cBoiictBa (peakumu ropeHus). Oxcunbl. [lpumenenue kucinopona. CrocoObl
NOJYYEeHUsI KHUCIopoJa B JIAOOpaTOPHUH M MPOMBIIIICHHOCTH. KpyroBopoT

Kuciopoja B mpupojie. O30H — amioTpornHas MoaupuKaius KUCIopoia

2.2

TennoBoit 3 hekT XUMUIECKON peakluy, TEPMOXUMHUECKHUE YPaBHEHHUSI, K30~
Y SHIOTEPMUUYECKHE PeaKIuu. TOMINBO: Yroiib U METaH. 3arpsi3HEHUE BO3AyXa,

YCUJICHUC ITAPHUKOBOI'O aq)@eKTa, pa3pymieHue 030HOBOI'O CJI0s

2.3

Bonopon — aneMeHT u mpocToe BemiecTBo. HaxoxkaeHue Boaopojia B MPUPOJIE,
¢usnyeckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI TOTYYCHUS.

Kucmaote! u comu

2.4

MossipHblil 00bEM Ta30B. Pacy€Thl o XUMHUUYECKUM YpaBHEHHSIM

2.5

®usnyeckue cBorcTBa BOAbl. Boma kak pacrBoputens. PacTBOpBL
HacsiiienHbple 1 HEHACHIIIEHHBIE PacTBOPbL. PacTBOPHUMOCThH BEIIECTB B BOJE.
MaccoBass nons BemecrBa B pacTBOpe. XUMHUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpuposie M B XKU3HU uenoBeka. Kpyroropor
BOJAbl B MpUpOAE. 3arpA3HEHUE MPUPOIHBIX BOA. OXpaHa U OYHMCTKA

IIPUPOJHBIX BOJ

2.6

Knaccudpukanuss nHeopranmueckux coenuHenuit. Oxcuapl. Knaccudukanus
OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecoseoOpasyromue. Homenknarypa okcuaoB. Pusznyueckue M XHUMHUYECKHE

CBOICTBa OKCHIOB. [losryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUM: WIENOYM U HEPacTBOPUMbIE
ocHoBaHus. HomeHknatypa ocHoBaHUN. PU3NYECKHE U XUMUYECKHE CBOWMCTBA

ocHoBaHu. [Torydenne ocHoOBaHM

2.8

Kucnotel. Knaccudukamus kucinor. Homenknatypa kuciaor. dusnyeckue u
XUMUYECKHE CBOMCTBa KUCIOT. Psan aktuBHocTM MerauioB H.H. bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknatypa coseil. @u3nyeckue M XUMHYECKHE CBOMCTBA COJIEH.

ITonyuenue cosen




2.10

I'ereTmueckas CBA3b MEXKIY KilaCCaMH HCOPraHN4CCKUX CO@I[I/IHGHI/Iﬁ

211

XVMMHYECKUN  DKCIEPUMEHT: KadeCTBECHHOE  OIPEACICHUE  COACpKaHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, COOMpaHMe, paclo3HaBaHHE U H3Y4YECHUE
CBOWCTB KHCIIOPOJa, HAOII0AEHNEe B3aUMOJICHCTBUS BELIECTB C KUCIOPOAOM U
YCIIOBUSL BOBHUKHOBEHUS U NPEKpallleHus: TOpeHus (Iokapa), 0O3HAKOMJIEHUE C
o0Opa3llaMu OKCHJOB U OIMCaHME HUX CBOMCTB, MOIydeHUe, coOupaHue,
pacno3HaBaHUE M M3Y4YEHUE CBOMCTB BOJIOpoja (TOpEeHHE), B3aUMOJCHCTBUE
BostopoJia ¢ okcuaoM Meau(Il) (Bo3MoKHO MCIIONIb30BaHUE BUAEOMATEPHUATIOB),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOib, HCCIEAOBAaHUE
0COOEHHOCTEH pacTBOpEHHUS BELIECTB C Pa3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MAacCCOBOM JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJEHCTBUE BOJABI C MeTalIaMH (HAaTpUEM U KaJbLMEM)
(BO3MOXHO HCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PAaCTBOPOB
KACIOT M LIeJloYeil ¢ IOMOIIbI0 MHJUKATOPOB, MCCIEJOBaHUE OO0pa3LoB
HEOPraHMYECKUX BEIIECTB pA3JIUYHbIX KJIACCOB, HAOIIOJAEHHE H3MEHEHUS
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U INENOYEH, H3y4YeHHUe
B3aumoyeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT €
MeTaJlJIaMH, peaKIIni HEUTpaIN3alni, OJyYeHUE HEPACTBOPUMBIX OCHOBaHM,
BBITECHEHHUE OJHOr0 MeTajula JpPYrMM M3 pacTBopa COJIM, pEIIeHHe
DKCIEPUMEHTAIbHBIX 3a/1ad Mo TeMe «BakHeiime Kiacchl HEOPraHMYECKHX

COETUHEHUIN)

[Tepnoanueckuit 3akoH u [lepuoanyeckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHne aToMoB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKITNN

3.1

[lepBple TOMBITKA KIACCH(PHUKAIMUA XUMHUYCCKUX JJIEMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX 3JEMEHTOB (IIeJIOYHBbIe U IIEIOYHO3EMENbHBIE METaJlIbI,
raJioreHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOphIE 00pa3yroT amdbOTepHBIC

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepuonnueckuii 3akoH. [lepuoanueckas cucreMa XMMUYECKUX 3i1eMeHTOB J[. 1.
Menneneesa. Kopotkonepuoanas 51 JUTMHHOTIEPUOIHAS (bopMbI
Ilepronnueckoit cucremsbl xumuueckux odnemMeHtoB J[.M. Menxaeneesa.
Ilepuoasr u rpynmbl. PU3UYECKUH CMBICT TOPSAKOBOTO HOMEpA, HOMEPOB

nepruoaa v rpymribl 3JICMCHTA

3.3

Crpoenue atoMoB. CoctaB aTOMHBIX sifep. M3otomnbl. Onextponsl. CtpoeHue

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBBIX 20 XUMHYECKMX DJIEMCHTOB




ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyoxeHuto B [lepuoanueckoii cucreme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTroOMOB XHMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETAIUIMYEeCKMX CBOMCTB IO TpylnmamM M IEepUOaM.
3nauenue [lepmoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenpaeneeB — yd€Hbld U

rpak1aHuH

3.5

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBSI3b.

SJIGKTpOOTpI/IHaTeHBHOCTB XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

Crenenp okucieHus. OKHUCIMTEIFHOBOCCTAHOBHUTEIIBHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBIICHUS. OKHCIUTEIN 1 BOCCTAHOBUTEIIN

3.7

XVUMUYECKUH JKCHEPUMEHT: H3Y4Y€HHME O0O0paslloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
1IeJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pE€aKuu pa3a0KCHUA, COCI[I/IHGHI/ISI)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BemecTtBo 1 XuuMu4deckas peaKkuus. HOBTOpeHI/IC

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucremMa XUMUYECKUX dy1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
XUMHUYECKUX DJEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kajus, KalblUsi U MX
COCMHEHHII B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B llepronnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHne BeliecTBa: BHMJbl XMUMHMUYECKOM CBSI3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTANIMYECKON PEIIETKA
U BHUJA XUMUYeCKOH cBs3u. Knaccudukanus 1 HOMEHKIIATypa HEOPraHUYECKHX
BeUIeCTB (MEXAYHapoAHas U TpUBHaJbHAs). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3IMYHBIM  KJacCaM  HEOPraHWYECKUX  COCIUHEHHUH,

ICHCTUYCCKAA CBA3b HCOPraHNYCCKUX BECIICCTB

1.3

Krnaccudukanys XuMu4yeckux peakiuii Mo pa3anyHbIM IpU3HaKaM (10 YUCTy U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, IO TEIUIOBOMY 3¢ dekTy, Mo
M3MEHEHHUIO CTEMEHEeH OKHCIIEHUS XMMHYECKHX AJIEMEHTOB, 10 0OpaTHUMOCTH,

[0 YYacTHUIO KaTauu3aropa). OK30- M  SHIOTEPMHUYECKHE  peakluy,




TepMOXUMHUYECKHe ypaBHeHU. [IoHATHE O CKOPOCTH XMMHUUYECKOI peakiuu

14

Ilonsatue 006 06paTI/IMI)IX u H606paTI/IMI>IX XUMHUYCCKUX PCAKIUAX. IlousTue o
TOMOT'CHHBIX U I'CTCPOrCHHBIX PCAKIHAX. IlonsTHE 0 XUMHUYECKOM paBHOBCCHUMU.
(DaKTOpBI, BJIIMAIOIIHUE Ha CKOPOCTH XHUMHYECKOH pP€aknun MW IIOJOXKCHHUEC

XUMHYCCKOI'O paBHOBECUA

1.5

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBiieHHEe  ypaBHEHUU
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIIMHA C MCIIOJIb30BAHUEM METOJa

QJICKTPOHHOI'O OanaHca

1.6

Teopus 37EKTPOIUTHUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Karunonsl, annonsl. MexaHus3m AUCCOLMAIIMN BEUIECTB C PA3JIMYHBIMU BUJIAMU
xumuueckoi cBs3u. Ctenenp aucconuanui. CHUIbHbBIE U clla0ble SJEKTPOIUTHI.
Peakumm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEAKIMi MOHHOTO OOMeEHa,
MOJIHBIE W COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ TNPEACTABICHHN 00 3JICKTPOJUTUYECKON

AucCconnuanuu. KauecTBeHHEBIE PCaKIM1 Ha NOHBI. ITonstue o TUAPOJIU3C coJieit

1.7

XUMUYECKUN HKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSMU KPHUCTaJNIMYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
anMasa), CIIOKHBIX BEIIeCTB (XJIOpUIa HATpHsl); UCCIEIOBAHHE 3aBHUCHMOCTH
CKOPOCTH XHMHYECKOM peakluuu OT BO3JAEUCTBUS pa3IMUHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  DIIEKTPONPOBOJHOCTH  PAacCTBOPOB  BEIIECTB,  Ipolecca
JTUCCOIMAIMN  KHCIIOT, WIeloueld ©  cole  (BO3MOXHO  HCIIOJIh30BAHHE
BUJICOMATEPHANIOB); TMPOBEACHHUE OMNBITOB, HUTIOCTPUPYIONIUX TMPU3HAKH
MPOTEKAHUS PEaKIuii HOHHOTO oOMeHa (0O0pa3oBaHME OCaJKa, BBIJICICHUE Ta3a,
o0Opa3oBaHKe BOJbI); OIBITOB, WJUTIOCTPUPYIOMIMX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTENbHBIX peaKlUUi (TOpeHHEe, PEeaKIH pPasiIoKEHUs, COCTUHEHUS);
pacrno3HaBaHHe HEOPTAHUYECKUX BEIIECTB C TOMOIIbIO KAUeCTBEHHBIX PEaKIUit

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramis! 1 ux COCINMHCHUA

2.1

OO6mrast  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue U GU3NYECKrue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHUMHUYECKHE CBOMCTBAa Ha IIpUMepe XJopa
(B3auMozielicTBUE C MeTalylaMH, HEMeTajllaMH, IiefouyamMu). XJIOpOBOJIOPOA.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHUE, MpuMeHenue. JleiictBue

XJIOpa M XJIOPOBOJOpPOJAa Ha OpraHM3M 4YellioBeka. BakHeline XJIOpUIbl U UX




HaxO0KJICHHUE B MIPUPO/IC

2.2

OO6mas xapaktepuctuka 3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKucieHus. CTpoeHue u Gu3nYecKrue CBOKWCTBA
MPOCTBIX BEUIECTB — KHUCJIOPOAa M CEphbl. AJUIOTPONHBIE MOAM(PHUKAIIUN
KHMCIIOpo/la U cepbl. XUMHUYECKUE CBoicTBa cepbl. CepoBOIOpO, CTPOECHUE,
¢usznueckue M XUMHUYecKue cBoMCTBAa. OKCHUIBI cepbl KaK MpelICTaBUTENH
KHCIIOTHBIX OKCUAOB. CepHas KUCIOTa, (pU3UYECKHEe U XMMHUYECKHUE CBOMCTBA
(oOmue Kak mpecTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHICCKUE
peakuuu, Jiexalue B OCHOBE MPOMBILIUIEHHOTO croco0a IMOIy4YeHUs] CepHOU
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAs peaklus Ha
cynbgar-uoH. HaxoxaeHnue cepel U €€ COCNUHEHUN B MPUPOJE. XUMUYCCKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCTUHEHUSMU cepbl (KUCIOTHBIE TOX[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €0 MIPEI0TBPAICHUS

2.3

OOmast xapaktepucTuka 5yeMeHTOB VA-rpynnsl. OCOOCHHOCTH CTpPOCHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHUS. A30T, paclpoCTpaHEHHE B IIPUPOJIE,
¢usnveckre U XUMUIeCKre cBoiicTBa. KpyroBopor a3ora B mpupojae. AMMHaK,
ero ¢u3nMvecKkue M XMMUYECKHE CBOMICTBaA, MoiydyeHue u npumeHenue. Conu
aMMOHUA, nux (i)I/I?)I/I‘IeCKI/IC n XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC.
KauecTBeHHast peakuus Ha MOHBI aMMOHUA. A30THas KUCIIOTA, €€ IOJyYEHHE,
¢dbu3nvecKkue W XHUMHUYECKHE CBOMCTBa (0OlIMEe Kak TPEACTaBUTENsS Kiacca
KUCIOT U cnenuduyeckue). Mcmnonp3oBaHHEe HUTPATOB U COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yI0oOpeHHil. XUMUYECKOe 3arps3HEHHE OKpYXKarollen
Cpeabl COEMHEHUSMH a30Ta (KHCIOTHBIE TOKAM, 3arpsi3HEHNE BO3yXa, MOYBbI

1 BOJIOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpunUecKre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, Qusnyeckue u
XUMUYECKHE CBOWMCTBa, ToiiydeHue. Vcmonmb3oBanue ¢GocharoB B KayecTBe

MUHEpAIbHBIX YA00peHHit

2.5

Obmass xapaktepuctuka 31neMeHToB I[VA-rpymmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble CTENEHU OKHUCIEHUS. YIJIepoJ, aJUIOTPOIHBIE
Moau(UKaAIMK, PAcpOCTpaHEHHE B TMPUPOAE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B mpupone. OKcuabl yriepona,
ux (uznyeckre M XUMHUYECKHE CBOICTBA, JEHCTBUE Ha >KHUBBIE OpPTaHU3MBI,
MOJIy4eHUE U MpUMEHEeHHe. DKOJIIOTHYeCKue MpoOIeMbl, CBS3aHHbBIE C OKCHUIOM

yraepona(IV); rumore3a riao0anbHOTO MOTEIUICHUS KIUMAaTa; MapHUKOBBIMA




a¢pdext. YrompHas kucinora W €€ cond, UX (HUINIECKUEC U XUMUUYECKHE
CBOWCTBa, MOJy4YeHHE W mpuMeHeHue. KadecTBeHHas peakuuss Ha KapOOHAT-
noHbl. Vcnonp3oBaHue KapOOHATOB B OBITY, MEAWIIUHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3AMCTBE

2.6

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COECIUHEHUSX
yriaepoga (MeTaH, 3TaH, STWJIEH, AaleTWIEH, 3TaHoJ, TJMLEPHH, YKCyCHas
kucnora). MIx coctaB u xumuueckoe crpoeHue. Ilonstue o Ouonormyecku
BOXHBIX BEILECTBAX: XMpaX, Oelkax, yrieBoJaXx — M HX pPOJHU B IKU3HHU
yenoBeka. MaTepuaabHOE€ €IUHCTBO OPraHUYECKUX M HEOPraHWYECKUX

COCTUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue ¢ XUMHYCCKHUE CBOWCTBA, IMOJIYYCHHE U
npumenenue. CoenuHeHus KpemHuUsi B mnpupoje. OOmue mnpeacraBieHust 00
okcune kpemHusA(IV) n kpemuueBo kuciore. CHIMKAThI, UX HCIIOJIb30BAaHHE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITHLHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, »eie300eToH. [Ipobiembr OGe3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOI71 KU3HHU

2.8

XUMUYECKUIN SKCIIEPUMEHT: U3y4eHUE O0pa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJICHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUA-
WOHBl W HaOJIO/IEHWE MPU3HAKOB HX MPOTEKAaHUS; OMNBITHI, OTpa’Karolue
¢u3nyeckre U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 0Opa3laMu XJIOpPHUIOB
(rayloreHN1I0B); O3HaKOMJIEHHE C oOpa3namMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO  UCIIOJIb30BAaHWE BHUICOMATEPUANIOB); HAOMIOJIEHHE TIpoliecca
oOyrJIMBaHUs caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3Y4YeHHE XMMHMYECKHUX CBOMCTB pa30aBICHHON CEPHOW KHUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuud Ha Ccynb(ar-uoH U HaOMIOJeHHe Tpu3Haka eé
MIPOTEKAHUS; O3HAKOMIIEHHE ¢ (PU3NYECKUMH CBOICTBaMH a30Ta, pocdopa u ux
COoeMHEHUIl (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHalioB), 0Opa3laMu
a30THBIX U (OCHOPHBIX YAOOpPEHUH; TIOJyYeHHEe, COONpaHne, paclo3HaBaHue 1
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHME KaueCTBEHHBIX pPEaKIMi Ha HOH
aMMOHUA U ¢ocdar-uOH U U3yYEHHE TPU3HAKOB HUX TPOTEKaHMS,
B3alMOJICIICTBUE KOHIIEHTPUPOBAHHOM a30THON KUCJIOTBHI C MEABIO (BO3MOKHO
UCIOJIb30BAHNE BHUAEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTAITMYECKHX
peméTok anmaza, rpadura, ¢yuIepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMu pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM




MPOTHBOTa3a; MOJIy4YEeHUE, COOMpaHHe, PACIO3HABAHWE W W3YYECHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IPOBEACHHWE KAYEeCTBEHHBIX pEaKUWid Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yYCHHE NPU3HAKOB KX TPOTEKaHUsS; O3HAKOMIICHHE C
MPOAYKIIMEH CHUIMKATHOM MPOMBIINUIEHHOCTH; PEUICHUE SKCIEPUMEHTATBHBIX

3aaa4 110 TEMC «BakHene HeMeTaIbl 1 uX COCIAHNHCHU

Merannsl 1 BX COCOAUHECHUA

3.1

OOw1ast XapakTepuCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxenuss B Ilepuonuueckor cucreMe XUMHYEeCKuX daemeHToB ..
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTauioB. MeTamnueckas CBs3b U
METaJNIMYECKasi ~ KpUCTalsinyeckass pemérka. ODJIEeKTPOXUMHUYECKHH  psif

HaHpH)I(eHI/Iﬁ MCTAJJIOB

3.2

duznyeckue U XUMUYECKUE CBOICTBA MeTayuioB. O0Imue croco0bl MONTyYeHUS
MeTtayioB. [ToHSITHE 0 KOPPO3UH METAIIIOB, OCHOBHBIC CIIOCOOBI 3aIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, IIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M TPOMBILIIEHHOCTH

3.3

[[lenounsle MeTayuibl: nosnoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MenaeneeBa; CTpoeHHE X aTOMOB; HaXOXJIECHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUJIbI U
TUAPOKCUABI HaTpus M Kanud. [IpuMeHeHHMe MIENOYHBIX METauIOB M HX

COE€IUHEHUN

3.4

IIlemouHo3eMeNbHBICE  METAJIbl MarHuii W KajbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMmuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHWEe B npupoje. PU3MYecKue U XUMHUYECKHE CBOMCTBA
Marausi M Kanbplius. BaxHeilmue coenuHEHUs Kalblus (OKCHI, THIPOKCH]I,

conu). JKEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHMI: TIoNoXkeHue B llepuonnmyeckol cucTeMe XMMHYECKHX SJIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aroMa; HaxoxaeHue B npupoae. dusmdeckue u
XUMHYECKHE CBOMCTBA aMOMHHUS. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJTFOMHUHHA

3.6

Keneszo: nonoxenne B [lepuonnueckoi cucreme XumMudeckux saeMenTon J[. M.
MeHeneeBa; CTpoeHHWE aTOMa; HaxoXKJIeHue B mpupoge. Dusznueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUAb W coyn kenesa(ll) u

xenesza(lll), ux cocras, CBOMCTBA U MOIYyYEHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMi METAJUIOB U CILJIABOB,

ux (u3nueckUMH CBOMCTBAMM; H3YYEHUE pE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAJIOB), oco0eHHoCTer
B3aUMOJICHCTBUS OKCHJA KajdblKUsg M HATpusi C BOJAOM  (BO3MOXKHO
UCIIOJIb30BaHUE BHUAEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BO/IBI;
mpoiiecca TOPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMs KAUYECTBEHHBIX PEAaKIUil HAa HOHBI
(Marnus, Kanbius, androMuHus, nuHka, sxeneza(ll) u xenesa(Ill), memgu(Il);
HaOJI0/IeHNE U OMMCAaHWE MPOLECCOB OKPAIMBaHUS IUIAMEHU MOHAMM HATPHS,
Kaiuss ¢ Kajublusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOMCTB THIIPOKCHIA ATIOMHHHS W TUAPOKCHUIA
[IMHKA; PEIICHUE IKCIIEPUMEHTAIIbHBIX 3a7a4 110 TeMe «BaxxHeime MeTauuibl U

X COCOIUHCHUA

Xumus u OKpYyKaromiasa cpeaia

4.1

HoBrie MaTCepHajibl U TCXHOJIOTHUH. BemectBa u MaTcprajbl B HOBC@I[HCBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe MCIONIL30BaHHE BEIISCTB U
XUMHNYCCKHX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

4.2

OCHOBBI ~ 3KOJIOTUYECKOW  TIpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromet cpeast [IJIK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[IpuposHble HMCTOYHUKH YTJIEBOJIOPOAOB (Yrojb, NPUPOAHBIA Ta3, He(dTb),

IMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy " MIPOMBIIIJICHHOCTH

4.3

XUMUYECKUH OKCIICPUMCHT: U3YUCHUC 06pasu013 MaTcpHraIoB (CTGKJ’IO, CIIJIaBbI

METAJIJIOB, MTOJIMMEPHBIE MaTepUaIIbl)




MMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

HpCI[CTaBJICHI/IeZ

11

0 TII03HABAaEMOCTH SIBJICHUM npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOTI'O
C€CTCCTBO3HAaHHNA, KOMIIOHCHTA O6H.I€ﬁ KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAaHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XHUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJIb30BAaTh MOACIN HJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTH)KCHHSX
XUMHUYECKOH HAyKH, YTO IO3BOJIUT OOYYAIONIMMCS paccMaTphBaTh
XUMHIO Kak cepy cBoeit Oyayiieit nmpodeccuoHanbHON AeSITENEHOCTU
U Cc/eNaTh OCO3HAHHBIM BBIOOP XMMMM Kak MPO(UIBHOTO NpeaMeTa

MIPH MIEPEX0/I€ HAa YPOBEHD CPEAHETO 00IIero o0pa3oBaHus

Brmanenune cuctemMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSATH

CUCTCMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOXKHOE BEUIECTBO, OAHOPOAHAS U
HEO/JIHOPOJIHAs CMeCh, OTHOCHTEJIbHBIE aTOMHas M MOJICKYJIsIpHas
MacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJISPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb (CpeAHss), XUMHYECKas
pEaKkIys, pEaKIUH COCOWHCHUS, PEaKIHH pPA3JI0KEHHS, PEaKIUH
3aMeIleHUs, PeakIMu OOMEHa, TEIUIOBOH 3((EKT peakuuu, 5K30- U
SHIOTEPMHUUYECKUE PEaKIUH, PAacTBOpP, MAaccoBas MOJSI XUMHYECKOTO

9JICMCHTA B COCAMHCHUN, MACCOBas OO U MPOLICHTHAA KOHLCHTPALHA




BEIIIECTBA B pacTBOPE, PO aTOMa, JIEKTPOHHBIHN CIIOM aToMa, aTOMHAs
opOuTasib, paguyc aToMa, BAJICHTHOCTb, CTENEHb OKUCIICHHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHASL U HETIOJIIPHAS
KOBaJICHTHAast  CBs3b, HMOHHAs  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTa/NIM4ecKass pemeérka (aToMHasi, HMOHHAs, MeTaJUInyecKasi,
MOJIEKYJISIpHAsA), MOH, KaTUOH, aHMOH, DJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPeaKUMd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHCIEHHE U  BOCCTAHOBIICHHE, AIJIEKTPOJIH3,
XUMHUYECKOE paBHOBECHE, OOpaTMMble U HEOOpaTUMBIE pPEaKIuH,
CKOpOCTh XUMHYECKOW peakiuu, karanuzarop, [IJK, xopposus

METAJIJIOB, CILIABEI

2.2

OCHOBOIIOJIararomuye 3aKOHbI XHMHUH: 3aKOH COXpPAaHCHUS MACCHhI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

2.3

TEOPUM  XHUMMHU: aTOMHO-MOJIEKYJIIpHAss ~ Teopus, TEOpUst

BHGKTPOHHTquCKOﬁ AUCCoranmn

Bnanenne ocHOBaMHM XMMHYECKOM rpaMOTHOCTH, BKJIIOYAIOIIEH:

3.1

YMEHME MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MaTEPUAIbI
(B TOM 4Hcle MUHEpaJbHbIE YAOOpEHHUs, MeTallbl U CIUIaBHl,
HOPOAYKTHl TepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HepTH) B OBITY, CEITBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsL OpraHr3Ma 4eoBeKa; yMEeHUE MPOrHO3UPOBaTh BIMSHHUE BEIIECTB

U XUMHYCCKUX IMPOLECCCOB HA OPraHMU3M YCJIOBCKA W OKPYKAIOIIYIO

MPUPOJIHYIO CPEy

3.2

YMCHHUEC HHTCIPUPOBATE XMUMHYCCKHUEC 3HAHHA CO 3HAHUAMHU IOPYTrux

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OMbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHas W HAy4HO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OILIEHHBAaTh HHGOpPMAIMIO O BELIeCTBaX, MX
NPEBpalICHUSIX M IPAKTHUYECKOM INPUMEHEHMH M yMEHHE

HUCIIOJIb30BaTh €€ IJIs PEIICHUA y‘le6HO'H03HaBaTCJ'IBHBIX 3aJa4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHHHOTO arrmapara M CHMBOJIMYECKOI'O




A3bIKa XUMUHU JJI1 COCTaBlieHUs (OpMyNl HEOpraHMYEeCKHX BEIIEeCTB,
YpaBHEHUM  XUMHYECKHMX  PEaKIUd; OCHOBAMHM  XMMHUYECKOU

HomeHkatypbl (IUPAC u TpuBranbHO)

VYMmeHne OOBICHATL CBS3b MOJIOKEHHUS DJIEMEHTa B HCpHOI{H‘ICCKOfI

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XUMUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHCiIo
DJIGKTPOHOB), PACHpPEIEICHUEM JJIEKTPOHOB TI0 JHEPreTHUYECKUM
YPOBHSIM aTOMOB II€PBBIX TPEX NMEPHOIOB, KU U KaTbIIHS
[IpenacraBnerre O  NMEPUOJAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHUYECKHX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPHUIIATEIHHOCTS),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS JJICMEHTOB B
[lepuonnueckoir cucremMe (B MalblXx TNEpHOJAX U TJIABHBIX
MOJArPYMIAax) U 3JIEKTPOHHOTO CTPOEHHUS aTOMa

7 YMmenne kinaccuuuupoBath:

7.1 XUMHYECKHE YJICMECHTBI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMUYECKHE PEaKLIUU

8 YMeHue onpenessTh:

8.1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsi

' HOHA

8.9 BUJ XUMHYECKOH CBS3M W THUN KPUCTAIUIMUECKOH CTPYKTYphl B

' COCTMHCHUSX

8.3 XapakTep Cpeibl B BOJHBIX PacTBOpaxX BeMIeCTB (KHCIOT, OCHOBAHHH )

8.4 OKHCIIUTEh ¥ BOCCTAHOBHTEIIb

9 YMeHue xapakTepu30BaTh (GU3NIECKHEe U XHUMHIECKHAE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, amMmas,

9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kamuil, MarHHiA,
KaJIBITM, aTFOMHHHM, JKEJI€30)
CIIOXHBIX BEIIECTB, B TOM YHCJIC€ WX BOJHBIX PAcTBOPOB (BOjAa,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPOJl, OKCHUIBI U THUAPOKCHUIBI

99 metawioB [-IIA rpymnn, amomunus, meau (I1), muaka, xenesa (I u

III), oxcuasr yrnepona (II u 1IV), kpemuus (IV), asora u dpocdopa (111
u V), cepet (IV m VI), cepuucras, cepnas, a30TUCTas, a30THasd,

docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)




MPOTHO3UPOBaTh W  XapaKTepU30BaTh CBOMCTBAa  BEUIECTB B

3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, IMPUMCHCHHUC BCHICCTB B

93 3aBUCUMOCTH OT MX CBOMCTB, BO3MOXXHOCTH MPOTEKAHMUS XUMHUUYECKHUX
MIPEBPAIICHHUI B PA3JIMYHBIX YCIOBHUIX
10 YMeHue CoCcTaBIsATh MOJICKYIISIPHBIC M HOHHBIC YPABHCHHSI PEaKIIUid, B
TOM 4YHCJIE:
10.1 peaKkIii HFOHHOTO OOMEeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITHit
03 WUTIOCTPUPYIOIIMX ~XMMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
' (Tpymm) HEOpraHU4YECKUX BELIECTB
104 MOTBEPKIAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEXK /Ty HUMH
11 YMeHue BBIYUCITH (IIPOBOUTH PACUETHI):
111 OTHOCUTEIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUU
11.2 MacCOBYIO JIOJIIO BELIECTBa B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YypaBHCHUSM XHUMHUYCCKHX PEAKIUH W HaXOJUTh KOJIUYECTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIuU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAY4YHOTO  TMoO3HaHUS (HaOIroAeHue,
121 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) ITPH H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; YyMeHUEe chOopMynHpoBaTh MpoOieMy u
MPEVIOKUTH MYTH €€ PEIICHUS
122 O0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCyA0H U JabopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMy OE30MACHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B IIOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEACHHS B IEISIX COCpeKCHUS
123 3I0pPOBbS U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEACIIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
13 Hannyme npakTHYecKuX HaBBHIKOB TUIAHMPOBAHUS M OCYIIECTBICHUS
CIIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
13.1 W3YYCHHE U OMHUCaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE




C (1)I/ISI/I‘ICCKI/IMPI n XUMHUYCCKUMH SIBJICHUSIMMU, OIIBITHI,

WJUTIOCTPUPYIOLTUE TPU3HAKU MPOTEKAHUS XUMUUECKUX PEaKIIUii

13.2

U3y4eHHe CIIOCOO0B pa3eeHus cMecel

13.3

NOJYy4eHHE KHUCIOPOAAa M M3Y4EHUE €ro CBOWCTB; MOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €r0 CBOWCTB; IOJyYEHHE YIJIEKUCIIOro raza u

HU3YUCHHUC €TO CBOfICTB; MOJIY4YCHHNEC aMMHAKa U U3YUCHUC CT'O CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM J0JeH

pPacTBOPEHHOIO BeLIeCTBa

135

MPUMEHEHUE WHNKATOPOB (makmyca, METHJIOpaHKa u
¢denondranenna) s OnpeneNieHUs] XapakTepa cpelnbl B pacTBOpax

KHCJIOT U menoqeﬁ

13.6

UCCIICZIOBAHUE U OMNHMCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYECHUE B3aMMOJCUCTBHS KHUCIOT C METaJUIaMH,
OKCUZAMM  METaJUIOB,  PACTBOPUMBIMM M HEPaCTBOPUMBIMU
OCHOBAHUSAMH, COJISIMHM; ITOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHME OJIHOIO MeTajula JPYrMM W3  pacTBOpa  COJH;
uccienoBaHe aM(OTEPHBIX CBOWCTB THAPOKCHUIOB aTIOMHHHS U

[IUHKA

13.7

PCHICHUC S3KCIICPUMCHTAJIBHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); ((3J'IGKTpOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxneinue HeMeTalbl U HX COCOUHCHUA,

«Baxxneiinme MeTaUIbl 1 UX COEIUHEHU

13.8

XUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAaHUs peakluii MOHHOTO OOMEHa; KauyeCTBEHHBIC PEaKIMU Ha
MPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HWOHBI: XJIOPUI-, OPOMHI-,
wonua-, cynbdar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaiabIlHs, aTFOMHHHUS,

xenesa (2+) u xenes3a (3+), menu (2+), nuHKA

14

VYMmenue:

141

MPEJCTaBIATh PE3yibTaThl JKCIEpUMEHTa B (OpMe BBIBOJOB,
JIOKa3aTeibCcTB, Tpa@uKOB M TaOMUI] W BBIABIATH SMIMPHUECKUE

3aKOHOMECPHOCTH

14.2

YCTaHABJIMBATL CBA3U MCXKAY pCaJIbHO Ha6J'IIO,Z[aCMBIMI/I XHUMHUYCCKUMH

SABJICHUSAMMU U IMPOLCCCaMU, NPOUCXOAAIIUMA B MAaKpPO- U MUKPOMUPC,




OOBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

YucTteie BemecTBa u cMecu. CriocoObI pasziesieHus: cMecei

1.2

ATOMBI H MOJICKYIJIBI. Xumuueckue dyeMeHThl. CHMBOJBI  XUMHYECKHX

9JICMCHTOB. HpOCTBIe U CJIOXKHBIC BEIICCTBA.

1.3

XumMuueckas (1)OpMy.]'Ia. BanenTHOCTE aTOMOB XMMHYECKUX 3JIeMeHTOB. CTeleHb

OKHCJIICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTeNnbHAas aTOMHAs Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAA Macca. MaccoBas goJsl XMMHUYECKOro 3JeMeHTa

B COCAMHCHUU

1.5

KonuuectBo BemectBa. Monbs. Mousipaas macca. Mousipabiii 00bEM  Ta30B.

B3aumocBs3b KOJIMYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX CANHUL] BCIICCTBA

1.6

duznyeckue U XMMHUYECKHUE SIBICHHUS. XUMHUYECKas peakuusa nu eé IIPpU3HAKU.

3aKOH COXpAaHEHHS MACChl BEIIECTB. XMMHUECKHE YPaBHEHUS

Ilepnonnueckuit 3akoH u Ilepmomnueckas cucTeMa XHMHYECKUX JSJIEMEHTOB

J.1. MenneneeBa. CTpoeHrne aToOMOB

2.1

[Iepuonnueckuii 3akoH. [lepuoauueckas cucremMa XUMUYECKUX di1eMeHTOB J1.1.
MenpneneeBa. [lepuoasl un rpynnsl. U3NYECKUl CMBICII OPSIIKOBOTO HOMEPA,

HOMCPOB II€proaa U I'pYHIIbI 3JICMCHTA

2.2

CTpOGHI/Ie atromoB. CocTaB aTOMHEIX AACP. H30TO0MEI. SJ'ICKTpOHLI. CTpOCHI/Ie
OJICKTPOHHBIX 000JIOUEeK  aTOMOB MEPBBIX 20 XHMHYECKHX DJIIEMEHTOB

[Tepuonnueckont cucremsl /.. Menneneesa

2.3

3aKOHOMepHOCTI/I B M3MCHCHHH CBOMCTB XHMMHYECKHX DJIEMECHTOB MEPBBIX TpéX
NnepuoaoB, KaJiud, KaJbIUA (pazmyca ATOMOB, J3JICKTPOOTPUIATCIIBHOCTH,
MECTATNIMYECCKUX HW  HEMCETANIMYCCKHUX CBOﬁCTB) n #ux COG)II/IHeHI/Iﬁ B
COOTBCTCTBHHM C IIOJIOKCHUEM DJJICMCHTOB B HCpI/IOI[I/I‘-IeCKOI\/'I CHUCTEME H

CTPOCHUEM HUX ATOMOB

CrpoeHue BeniecTa

3.1

Xumuyeckass cBsi3b. KoBaneHTHass (moyisipHass ¥ HEMOJSpHAsi)  CBS3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  3JeMeHTOB.  MoHHas  CBs3b.

MeTtannuueckas CBI3b

3.2

Tunsl KpHUCTaJUIMYECKUX PEIIETOK (aTOMHAas, MOHHAasA, MeTauInyecKas),




3aBHCHMOCTh CBOMCTB BEIISCTBA OT THIIA KpPICT&JIJIH‘ICCKOﬁ peHIéTKI/I n BUJIA

XUMHUYECKOH CBI3U

Baxueimue MMPEACTAaBUTCIIN HCOPraHWYCCKUX BEIICCTB. Hemerammer u ux

) coeuHEHMs. MeTaibl ¥ UX COEIMHEHUS
Knaccupukanuss ¥ HOMEHKIIaTypa HEOPTraHMYECKHX COEAMHEHHH: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHBIC) u
4.1 HecosieoOpa3yrone; OCHOBaHMN (LIENOYM W HEPACTBOPUMBIC OCHOBAHUS);
KUCIOT  (KUCllopoJcofepkalue ¢ OeCKUCIOPOAHbIE, OJHOOCHOBHBIE M
MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)
42 @u3znyeckue M XMMHUYECKHME CBOMCTBA IPOCTBIX BEUIECTB-HEMETAJUIOB:
' BOJIOPO/1a, XJIOpa, KUCIOPOJa, Cepbl, a30Ta, pochopa, yriepoia, KpeMHHUS
dusnueckue M XUMHYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-METAIIOB: JIUTHS,
4.3 HATpUsl, Kalusl, MarHusi U KajblMs, aJlOMUHUS, jKejle3a. DJINEKTPOXUMUYECKUN
Psi HapsDKEHUH METalyIoB
4 dusznueckue U XMMHUYECKHE CBOICTBAa BOJOPOAHBIX COEAMHEHUI HEMETaJlIOB:
' XJIOPOBOJIOPO/Ia, CEPOBOAOPO/IA, AMMHUAKa
dusnyeckue U XUMHUYECKHE CBOMCTBa OKCHMIOB HeMeramwioB: cepel (IV, VI),
4.5 azota(Il, IV, V), docdopa(Ill, V), yraepona(ll, IV), xpemuus(IV). ITonyuenue
OKCHJIOB HEMETAJIOB
46 Xumnueckue cpoiictBa okcunoB: MetauioB [A-IIIA rpymn, nunaka, memu(ll) u
. xenesa(ll, III). [Tony4yenre okcUI0B METAIIOB
XUMHUYECKHE CBOMCTBA OCHOBAHUHN M aM(OTEpHBIX T'MJIPOKCUAOB (Ha MpHUMEpe
4.7 THUIPOKCUIOB  aJIOMUHHS, JKene3a, IuHKa). IllomyueHue ocHOBaHui U
aM(OTEpHBIX TUAPOKCU]IOB
OOme XMMHUYEeCKHe CBOWCTBA KHCIIOT: XJIOPOBOJOPOJHON, CEPOBOJOPOIHOM,
18 CEpHHUCTOM, CepHOU, a30THOU, (hochopHOM, KpeMHUEBOH, yroiapHOU. OcobObie
' XUMHUYECKHE CBOWCTBA KOHLEHTPUPOBAHHOW CEPHOM M Aa30THOW KHUCIOT.
[Tonyuenune xkucaor
4.9 OO6mre XuMHUYECKHE CBOMCTBA cpeHuX coneil. [Tomyuenue comeit
410 [Tony4yenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHCIOPOJa, aMMHaKa,
' YTJIIEKUCIIOTo ra3a B JlabopaTopuu
A1 [Tonydyenne amMMuaka, cepHOW M a30THOM KHMCIIOT B IPOMBINUIEHHOCTH. OO1ue
' CTIOCOOBI OJTYYECHHUSI METAJIIIOB
4.12 I'enernueckas cBS3b MEXAY KJacCaMHU HEOPTraHUYECKUX COCIUHEHUN
5 XUMHYECKUE PEAKLUU
5.1 Knaccugukanus XuMHUECKUX peakuuid MO pa3IMYHbIM MPU3HAKaM: 110 YUCIY U




COCTaBY Y4YaCTBYIOUIMX B pEAaKIUU BEIIECTB, IO TEIIOBOMY 3(PdeKTy, o

M3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUUYECKUX YJIEMCHTOB

5.2

TennoBoi 3¢ HEKT XUMHUUECKON PEaKIIuy, TEPMOXUMUYECKUE YpaBHEHUSA. JK30-

U SHJOTEPMUYECKHE peakuu. TepMOXUMUYECKUE YPABHEHHUS

5.3

OKHCIUTEIEHOBOCCTAHOBUTEILHBIC pCaKkuuu. OKHCIMTEIN U BOCCTAaHOBHUTEIIU.
HpOHGCCH OKHCIICHHUA u BOCCTaHOBJICHHA. BJICKTpOHHBIﬁ OanaHc

OKHCIIUTEIILHOBOCCTAHOBUTEIILHOM pcakuuu

5.4

Teopus anekTpoauTHdeckoil qucconuanuu. KaTnonsl, aHMOHBI. DJIEKTPOIUTHI U

HEDJICKTPOJIUTEI. CunpHbIE U cla0bIe OJICKTPOJIUTHI. CreneHb Jucconruanmumn

5.5

Peakuuu moHHOTO oOMeHa. YciaoBHs IMPOTCKAHUA peaKuHﬁ HMOHHOTI'O O6MCH8.,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIIMN

XHMHMS M OKpYXkaromas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM >KM3HM 4elloBeKa. be3zonacHoe
UCIOJb30BAHUE BELIECTB M XHUMHUYECKUX pEakuuid B J1abopaTopuu U OBITY.

HepBaﬂ IIOMOIIB ITPpHU XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMUYECKOe 3arps3HEHHE OKpy)Karoulel cpeabl  (KMCIOTHBIE  JIOXK]H,
3arps3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpeJOTBpALCHHS
[Ipenensnas nomyctumass koHueHtpauus BemectB (ITAK). Ponp xumuum B
pelIeHNH HKOJIOTHUECKUX MpobneM. VYcuieHue mapHUKOBOro 3ddekra,

pa3pylieHue 030HOBOTO CJIOS

6.3

[Ipumenenue cepwi, azora, dhocdopa, yriepona, KpeMHHS U UX COCAUHEHUN B
ObITY, MEIUIMHE, NPOMBIIUIEHHOCTH U CelbCKOM xo3siictBe. Ilpumenenue
METAJJIOB M CIJIaBOB (CTaib, YYyryH, IJIOPAJIIOMHHMNA, OpoH3a) B OBITY U
MPOMBIIIIEHHOCTH UX coequHeHul. [IoHsaTHe 0 KOppOo3uu METallJIOB, OCHOBHBIE

CIOCOOBI 3aIIUTHI X OT KOPPO3UHU

6.4

[IpupoaHble MCTOYHUKU YTIIEBOAOPOAOB (Yroib, NPUPOIHBIA Tra3, He(PTH),

MPOAYKTHI UX MepepaboTKu (OCH3MH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)IC MOHATHS 00 OpPraHMYCCKUX BCHICCTBAX KaK O COCAMHCHHUAX
yrjaepoaa (MCTaH, OTaH, OTUJICH, AlICTUJICH, 3TAHOJI, TTIMICPHUH, YKCYCHAA KI/ICJ'IOTa).
IloHaTHe 0 OMOJOTHMYECKH BaKHBIX BCHICCTBAX: KHpax, 6en1<ax, YriaeBoaax — u ux

POJIM B JKU3HU YCIIOBCKA

Pacuérrr:

7.1

o GpopmynaM XUMHUYECKUX COSTUHEHUN

7.2

Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B pPACTBOPE

7.3

M0 XUMHUYCCKUM YpPABHCHUAM




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJISA YYEHUKA

INabpuensu O.C. Xumus. 8 knacc: yueonuk/ O.C. 'abpuensu — 7-e usn., ucnp. — M.: [Ipoda,
2018. -287, (1)c.: un. — ( Poccuiickuii yaeOHUK).

Ia6puensu O.C. Xumus. 9 knacc: yueonuk/ O.C. I'abpuensa — 6-e uzn., ucnp. — M.: Jlpoda,
2018. -319, (1)c.: mi. — ( Poccutickuit yueOHUK).

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

Tpoery6osa H.I1. TToypounsie pazpadotku no xumui. 8 kiacc. — M. : BAKO. 2013. -400c. —
(B momot1ib MIKOIEHOMY YUHTEIIIO).

I'opxoenko M.IO. TToypounsie pa3padbotku o xumun. 9 kinacc. — M. : BAKO. 2013. -432c. —
(B moMo11pb UIKOJIBHOMY YUUTEINIO).

Bapassa H.D. Xumus B cxemax u Tabnunax / H.D.Bapassa. — M.: Dkcemo, 2013. — 203c¢. —
(HarnsimHo u ocTymHO).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI M1 PECYPCBI CETH

HMHTEPHET

e bubnunorexa ITOK (https://urok.apkpro.ru/)

* bubnmmorexa POIII (https://resh.edu.ru/)



®opmbl yyeTa padoyeil HporpaMMbl BOCIIUTAHUS B padoyeil mporpamMme 1o XuMuu

Pabouas nporpamma Bocriutanus MBOY ®axkensckoit COILl peanusyercs B TOM 4Hcie H
yepe3 HCIOJIb30BaHME BOCIUTATEIBHOTO IOTEHIMAla YPOKOB XUMHHM. JTta paboTta
OCYIIECTBISICTCS B CIEAYIOMUX (hopmax:

o [ToOyxnenne oOydaronuxcs coOMIOAaTh Ha ypOKe OOIICTIPUHATHIE HOPMBI TOBEICHUS,
npaBwia OOIIEHWs €O CTapIUMH (IeIarorn4ecKuMu pabOTHHKaMH) W CBEPCTHUKAMHU
(oOygarormMMucs ), TPUHIAITEI YIeOHOW TUCITUILTAHBI 1 CAMOOPTaHH3AIHH.

e [[puBneueHre BHUMaHUS 00y4YalOMMXCS K [IEHHOCTHOMY acleKTy U3y4aeMbIX Ha YpOKax
MIPEIMETOB, SBJICHUH, COOBITHIA Yepes:

- IEMOHCTPAIIHIO 00YYAFOIIMMCS TIPHMEPOB OTBETCTBEHHOT'O, IPAKIAHCKOTO TIOBEICHUS,
MIPOSIBIICHUS YEITOBEKOIIOOMS U JOOPOCEPACTHOCTH

— oOpamieHne BHHMaHUSI Ha HPABCTBEHHBIC ACIMEKThl HAYYHBIX OTKPBITHH, KOTOpHIE
M3Yy4aloTCs B JAAHHBI MOMEHT Ha YpOKE; Ha SpKUX JesTesed KylbTypbl, YUEHbIX, HOJIUTHKOB,
CBSI3aHHBIX C U3YYa€MbIMH B JIaHHBI MOMEHT T€MaMH, Ha TOT BKJIAJ, KOTOPbI OHM BHECIH B
pa3BUTHE HAlllel CTpaHbl U MHpA, HA JOCTOIHbBIE MOApPaXKaHUsI PUMEPBI UX KU3HHU, HA MOTHUBBI
UX MOCTYIKOB;

— HCIIOJIb30BaHKE Ha YPOKax MH(OpMaInK, 3aTparuBaroieil BaKHbIE COIIMATIbHbIE,
HPABCTBEHHBIE, STUYECKHE BOIPOCHI

e llcnionp30BaHue BOCIUTATENBHBIX BO3MOXKHOCTEH COJEpKAaHUs Yy4eOHOTO MpeaMeTa s
dbopMupoBaHus Yy OOYYarOIIMXCS POCCHUUCKUX TPATUIMOHHBIX JIyXOBHO-HPABCTBEHHBIX H
COLIMOKYJBTYPHBIX IIEHHOCTEH dYepe3 MoA0Op COOTBETCTBYIOIIMX TEKCTOB JJsi YTEHUS,
NpoOJIEeMHBIX CHUTYaluil Ui 00CYKIEHHs B KJacce.

e lnunuupoBanue OOCYX/IEHUH, BbICKAa3bIBAHUM CBOErO0 MHEHHs, BBIPAOOTKH CBOETro
JIMYHOCTHOT'O OTHOIIECHUS K U3Y4aeMbIM COOBITHSM, SIBICHUSIM, UICTOPUYECKUM JIEATEIISAM.

e BxiroueHHe B ypOK HIPOBBIX IPOLEAYP, KOTOPHIE MOMOrarT MOAAEPKATh MOTHUBALHIO
00yYaromuxcst K NOJTYYCHUIO 3HAHUH, HaJa)KUBAaHHUIO TIO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOILICHHN
B KJIacce, MIOMOTAI0T YCTAHOBIICHHIO TOOPOXKENaTeIbHOW aTMOC(EpBI BO BpeMsl ypOKa.

e[IpumMeHeHne Ha  ypOKe MHTEPAaKkTUBHBIX (opM  pabOThl, CTUMYIHUPYIOIIMX
MIO3HABATEJIbHYI0 MOTUBALMIO 00yUYaroIINXCs.

e [I[pumeHenne rpynmnoBoil paboTel WM pabOTBl B Mapax, KOTOpbIE CHOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaHIHON pabOThl U B3aUMOAECHCTBUIO C APYTUMHU O0yUYaIOLIUMHUCS.

e BeiOOp M UCNOIB30BaHHE HAa YPOKAaX METOAOB, METOAUK, TEXHOJOTHH npOOYKMUEHO20
YUmeHus, UpoeblxX, OKA3bIBAIOINX BOCIUTATEIBHOE BO3/IEHCTBUE HA JINYHOCTh B COOTBETCTBUU C
BOCIUTATEIbHBIM UJEAI0M, LENbIO U 3a1a4aMU BOCIIUTAHUS.

¢ lHUIIMUpOBaHUE U TIOITICPIKKA UCCIIEIOBATEILCKON A TETLHOCTH IIIKOJLHUKOB B (hopme
OpraHU3aIlMH TPYIITOBLIX U WHIUBUIYAIbHBIX UCCIICIOBAHNN (MUHU-UCCIIEIOBAHNN ), BKIIFOUCHHE
B YPOK Pa3IUYHBIX UCCIIEAOBATEILCKUX 3aJaHUi U 3a/1a4, YTO JJa€T BO3MOXKHOCThH 00YyJarOIUMCS
MPUOOPECTH HABBIKK CAMOCTOSTEIHLHOTO PEIICHUSI TEOPETUIECKOW MPOOIEMbl, TCHEPUPOBAHUS U
odopMIleHNsT COOCTBEHHBIX THUIIOTE3, YBAKUTEIHHOT'O OTHOIIECHUS K Uy)KHM HJIESIM, ITyOIUIHOTO
BBICTYILJICHHUSI, ApPTYMEHTHUPOBAHUS U OTCTAUBAHUS CBOEH TOUKHU 3PEHUSL.

® YCTaHOBIIEHHE YBaXXUTENIbHBIX, JOBEPUTEIbHBIX, HE(POPMAIbHBIX OTHOLIEHUN MeEXIy
YUUTENEM U yIeHHKaMH, CO3/IaHUe Ha YPOKaX AMOIMOHAIBHO-KOM(POPTHOM CPeIbl.
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