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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHUM Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs COCTaBJICHA Ha
OCHOBe TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0OOpa3oBaTEIbHON MpOrpamMMbI
OCHOBHOTO 00mmiero oOpasoBanus, npencraBieHHbIXx B @I'OC OO0, a Takxke Ha OCHOBE
denepanpHOl paboueil MporpaMMbl BOCHHUTAHHA U C YYETOM KOHIICTIMM IPETNoJaBaHUs
yueOHOTOo npeaMeTa « XuMus» B 00pa3oBaTesibHbIX opranuzanusx Poccuiickoit deneparuu.

[Iporpamma 1mo xuMuu AA€T MPENCTABICHUE O IENSIX, OOIIeH CTpaTeruu O0y4YeHus,
BOCITUTAHUSI U Pa3BUTHUSL OOYYaIOIIUXCS CPEACTBAMU Y4YEOHOIro MpeaMera, yCTaHaBIMBAET
00s3aTeNbHOE PEIMETHOE COAEPKAHNE, IPEyCMATPUBAET PaCIIPEICIICHUE €ro Mo Kilaccam
U CTPYKTYpUpPOBaHHME MO pasfeiaM M TeMaM TMpOorpaMMbl IO XUMHH, OIpenesseT
KOJIMYECTBEHHbIE W KAYECTBEHHBIE XApaKTEPUCTUKU COJCPKAHUS, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh U3YUYEHUS XUMHUU C YUYETOM MEXIPEIAMETHBIX U BHYTPHUIIPEAMETHBIX
CBSI3€H, TOTHUKU Y4€OHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yUaromuXcsl, OnpeaenseT
BO3MOXXHOCTH TIpeaMeTa IS pealn3aiuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTeIbHONM MPOTpaMMbl HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs, a TaKkKe
TpeOOBaHUIl K pe3yjpTaTaM OOy4YeHHUs XMMUU Ha YpPOBHE Li€JIeH H3ydeHus IpeaMera u
OCHOBHBIX BHJIOB Y4Y€OHO-IIO3HABATEJIbHOM JEATENBHOCTH OOY4YaroIIerocs MO OCBOEHHUIO
y4eOHOT0 CO/IepKAHUSI.

3HaHWE XMMUHU CIYKUT OCHOBOM I (POPMUPOBAHUS MUPOBO33PEHUSI 00yUYarOIIerocs,
€ro MpeJICTaBICHUH O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIE
XUMHEW NPEJCTaBICHUS O B3aUMOINPEBPALICHUSIX SHEPTUM M OO 3BOJIIOLUHU BELIECTB B
IPUPOJIE, O MyTIX PElIeHUs III00aJbHBIX MPOOJIEM YCTOMUMBOIO pPa3BUTHS YEJIOBEUECTBA —
CBIPbEBOM, DSHEPreTHYECKOW, TMHIIEBOM M SKOJOTMYECKOM O€30MacHOCTH, MpolIeM
3IpaBOOXPAHEHUSI.

N3ydyeHnne xumuu:

CHOCOOCTBYET pealn3allud BO3MOXKHOCTEM Uil camMopa3BUTUS M (HOPMUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 0011e 1 PYyHKIIMOHAIBHON TPAaMOTHOCTH;

BHOCUT BKJIaJl B (QOpPMHUpPOBAHUE MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEH
oOyJaronmxcs, HaBBIKOB ux CaMOCTOSITENIbHOM yaeOHo JeSITeIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HMCCIEOBATEIbCKUX YMEHUHN, HEOOXOAMMBIX KaK B IOBCEIHEBHOU
’KU3HU, TaK U B IPO(PECCUOHAIBHON 1eATENbHOCTH;

3HAKOMUT CO CHEIU(PUKON HAYYHOTO MBIIICHUS, 3aKJIaJbIBa€T OCHOBBI I[EIOCTHOTO
B3IJISiIa HAa €IWHCTBO TIPUPOIBI M UEIOBEKa, SBISETCS OTBETCTBEHHBIM JTallOoM B
(GbOpMUPOBaHNN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YyYarOIINXCS;

croco6cTByeT (OPMUPOBAHUIO IICHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUAM, K TPUPOJIEe, K UYEJIOBEKY, BHOCUT CBOHM BKJaJ B JKOJIOrMUeckoe oOpa3zoBaHHE
00y4aromuxcsl.

JlaHHBIE HAMpaBJICHUsI B O0YUYEHUN XUMUU 00€CIIeUNBAIOTCS CIICIIU(UKON COMepPIKaHUS
y4eOHOTo TpeaMeTa, KOTOPBIA SIBISAETCA TMENarorHuyecKd aJalnTHPOBaHHBIM OTPAKCHHUEM
0a30BOI1 HAYKM XMMHH HA OTIPEICTIEHHOM 3Tare €€ pa3BUTHS.



Kypc xumun Ha ypoBHE OCHOBHOTO OOIIero 00pa3oBaHUsI OPUEHTUPOBAH HAa OCBOEHHE
OOy4aroIIMMUCS CHUCTEMbl [EPBOHAYAIBHBIX MOHSATHUH XUMHH, OCHOB HEOPraHUYECKOU
XUMHUH U HEKOTOPBIX OTJIEIbHBIX 3HAYUMBIX MOHATUA OPTaHUYECKON XUMUH.

CrtpykTypa cofepkaHusi IpOrpaMMbl 10 XUMHUHU C(HOPMUPOBAHA HA OCHOBE CUCTEMHOIO
noaxona k €€ uzyuennro. Conep:kaHue CKIIAIBIBAETCS U3 CUCTEMBI IMOHITUI O XUMHUYECKOM
AJIEMEHTE W BEUIECTBE M CUCTEMBI MOHATUH O XHUMHUYecKoW peakumu. O0€ 3TH CHUCTEMBI
CTPYKTYPHO OPraHM30BaHbl IO MPUHUUITY ITOCIEA0BATEILHOIO PA3BUTHS 3HAHUI Ha OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akona /. 1. MeHneneeBa Kak OCHOBHOI'O 3aKOHA XMMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3U;

— IIpeJICTaBICHU 00 JIEKTPOIUTUYECKON TUCCOLIMALIMY BEIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMaTPUBAIOTCS HA OCHOBE AMITMPUYECKHU TOJYYEHHBIX U
OCMBICJIEHHBIX (PaKTOB, pPa3BUBAIOTCS IOCJIEIOBATEIbHO OT OJHOTO YPOBHS K JpPYromy,
BBINIOJIHSISE PYHKIMU OOBSICHEHUS U TPOTHO3UPOBAHMS CBOMCTB, CTPOCHHSI U BO3MOKHOCTEMN
MPAKTUYECKOIO MPUMEHEHUS U MOJTYUEHUS U3YUaeMbIX BEILIECTB.

OcBoeHME MPOrpaMMbl 10 XUMHUHU CIIOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHUS O
XUMHUYECKON COCTABIIAIOLICH HAyYHOM KAPTHUHBI MUpa B JIOTUKE €€ CUCTEMHOM NPHUPOJBI,
LIEHHOCTHOTO OTHOIIECHMSI K HAYYHOMY 3HAHMIO M METOJaM ITO3HaHWsA B Hayke. M3yueHue
XUMHUHU MPOUCXOJUT C MPUBJICUYEHUEM 3HAHUWA U3 paHEE U3YUYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorusi. 5—7 knacce» u «duszuka. 7 Kiaccy.

[Ipy u3ydyeHUH XUMHUHU MPOUCXOAUT (POPMUPOBAHHUE 3HAHUI OCHOB XMMUYECKOW HAYKH
KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, PAKTUUECKOMN JIEATEIbHOCTH YeIOBEKa U Kak
OJIHOTO W3 KOMIIOHEHTOB MHPOBOH KyJbTYyphl. 3ajada ydyeOHOTrO NpeIMETa COCTOUT B
(hOpMHUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUN — BaXXHEHUIINX (PAKTOB, MOHATUMN, 3aKOHOB U
TEOPETUYECKUX TIOJIOKEHUN, JTOCTYMHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOTO XapakTepa,
A3bIKa HAyKW, B MPUOOIIEHUH K HAYYHBIM METOJaM TO3HAHUS MPU W3YYECHUU BEUIECTB U
XUMUYECKUX peakiuid, B (OPMHUPOBAHWM M PA3BUTHUU II0O3HABATEIBHBIX YMEHUH W HUX
MPUMEHEHUN B Y4eOHO-TIO3HABATEIbHOM U Yy4e€OHO-HCCIIEOBATENbCKON JEATEIbHOCTH,
OCBOEHMH MPABUJI O€30I1aCHOr0 OOpaIleHMsI C BEIIECTBAMU B TOBCEAHEBHOM KU3HU.

[Ipu “3ydeHHH XUMHUHM Ha YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHMs BaKHOE 3HAUEHUE
MpUOOpENH TaKHUE IeJd, KaK:

—  (opmupoBaHME  UHTEIUIEKTYaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYITHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO PELIEHUH, CITOCOOHOMN
aJanTUPOBATHCS K OBICTPO MEHSAIOMIMMCS YCIOBUSIM KU3HH;

— HANpaBJIICHHOCTh OOYYEHMsI HAa CHUCTEMaTUYECKOe NPHOOIICHHE OO0YYaromuXcs K
CaMOCTOSATEJIbHOM  ITO3HABATEJIbHOM  JEATEIbHOCTH, HAyYHbIM METOJAaM IO3HaHUA,
(GhOpMUPYIOIUM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEN K XMMHH;

— obecrnieyeHne YCIOBHM, CIMOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYaIOMMHUCS OIbITA
Pa3HOOOpa3HOM JIEATEIbHOCTH, TO3HAHUS U CAMOIIO3HAHMS, KJIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIN ), UMEIOLMX YHUBEPCATbHOE 3HAYEHUE JIs PAa3IUUYHbIX BUAOB JI€ATEIbHOCTH;



— ¢opMupoBanue o0IIeH (PYHKIIMOHAIIBHON M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B
TOM 4YHUCJI€ YMEHHM OOBSCHATh M OLICHUBATH SBJICHHUS] OKPYXAIOLIETO0 MHUpPA, HCHOJIb3Ys
3HAHUS U OIBIT, MOJTYYEHHBIE IPU U3YYEHUU XUMUU, IPUMEHSTh UX MPU PEIICHUH MPOOIeM
B MTOBCEHEBHOM KM3HU U TPYAOBOU JEATEIbHOCTH;

— (opmupoBanue y 0O0y4aromuXxcsi TYMAaHUCTHYECKUX OTHOIICHUHN, TOHUMAHUS
IIEHHOCTH XUMHUYECKUX 3HAHUN JIJIS1 BBIPAOOTKH AKOJIOTHYECKH 11eTIECO00Pa3HOTO MOBEICHUS
B OBITY U TPYAOBOW JIEITEILHOCTH B IIEJIIX COXPAHEHMsI CBOETO 3J0POBBS U OKpYXkKaroleh
IPUPOIHON Cpebl;

— pa3BUTHE MOTHBAllMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCHIMTAHUI0 HAa OCHOBE YCBOEHHUS OOIICYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HANPABICHHOCTH JATBHEHUIIIETO 00yUeHUSI.

OO6m1ee uncIo 4acoB, OTBEAEHHBIX IS H3YUYCHHUSI XUMHUH Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus, cocTaBisieT 134 yaca: B 8 kinacce — 68 4acoB (2 yaca B HeJlen0), B 9 kiacce —
66 yacoB (2 4aca B HEJIEIO).

®opMbI IPOMEKYTOUHOI aTTecTannu yyammxces. ®I'OC 000
[TpomesxyTouHas arTecTalus IPOBOJUTCS B arpelie-Mae.
B 8 xnacce mpomexyTouHas aTTecTanus MPOBOAUTCS CIENYIOIIMM 00pazoM:
-o0s3aTenbHas cllaya OJHOro IMpeaMera o BelOopy (MH(popmatuka, ucropus Poccun. BeeoOmias
UCTOpUs, 00IIeCTBO3HAaHUE, reorpadust, Gusnuka, Xxumus, Ononorus) B popMe 3K3aMEHAIMOHHON pabOTHI B
dopmate OI'D.
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COAEPKXAHUE OBYYEHMUA

8 KJIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipenmer xumuun. Posib XMMUM B )KU3HHU YEIOBEKAa. XUMHS B CHCTEME HayK.
Tena u BemiecTBa. (PU3NYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeToax MoO3HaHMS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJNEKYJIbl. XHUMHUYECKHE 3SJIEMEHThl. CUMBOJBI XHUMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnyeckasi ¢opmyna. BajJeHTHOCTP aTOMOB XHWMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHas Macca.
OTtHocHTeNbHAs MOJIEKYJsIpHas Macca. MaccoBasi 10Ji1 XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUH.

KonunuectBo BemecrBa. Monbs. MoisipHass Macca. B3anMOCBsI3b KOJIMYECTBA,
Macchl M 4YHUCJIAa CTPYKTYpPHBIX €OUHUL BenlecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCIMHEHU.

Pu3NYeCKUe U XUMHUUYECKUE ABJICHUSA. XUMHUECKasl peakuusa U €€ MpU3HaKu.
3aKOH COXpaHEHHsS Macchl BeUIECTB. XuUMHUUeckue ypaBHeHMs. Knaccudukanus
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOW MOCYJ0M, MpaBuiIaMu paboThl B JaOOpPaTOpUH U
npuéMaMu oOpauieHust ¢ 1a00paTOpHbIM O00OpPYIOBAaHUEM, U3yUEHUE U OMHCAHUE
bu3MUecKkuXx CBOMCTB 00pa3lloB HEOPTraHMYECKUX BEIIECTB, HAOII0/ICHNE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUpPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCAIMS BOJAbI) U XUMHYECKUX (TOpPEHHE CBEYM, MPOKATMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Mela C KUCTIOTON) SIBJICHHM, HAOMIOACHUE U
OMMCAaHWE MPHU3HAKOB MPOTEKAHUS XMMHUYECKHUX peakiui (pasjiokKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUAOM Oapus, pa3joXKeHUe THAPOKCUAA
menu (I1) mpu HarpeBanuu, B3auMOJICUCTBUE Kelie3a ¢ pacTBopoM cosid meau (11),
U3y4YeHUE CIOCOOOB pa3JelieHHs] CMEcei: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BbITIApUBAHUE, JUCTHILISAINS, XpoMaTtorpadusi, MpoBeeHNe OYUCTKU TTOBAPEHHON
CoiMM, HaOJIOJACHHE W  ONHCAHHME  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsi MacChl, CO3JaHUE MOJENed MOJEKYII
(IIapoCTEePIKHEBBIX ).

BaskHeiinmue npeacTaBuTe 1M HEOPrAHNYECKUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — 3ineMeHT W MpOCToe
BenlecTBo. HaxoxneHuwe kuciaopojga B mpupoje, (pusnMueckue M XUMHUECKUE
cBoiictBa (peakiuu ropenus). Oxcuabl. [lpumenenue kucinopoga. CrocoOsl



MOJIYYCHHUST KHUCIopoAa B J1abOpaTOpuuM W TPOMBIIUICHHOCTH. KpyroBopor
KHciopoa B mpupoze. O30H — aioTporHas MoauGUKaIus KUcaopoaa.

TemnmoBoit 3¢ (deKT XUMHUECKON peakinu, TePMOXUMUYECKHE YpaBHEHUS,
9K30- U HHAOTEPMHUYECKHE peakUuH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTta, pazpylieHrne 030HOBOTO CIOSI.

Bomopon — asnemeHT W mpoctoe BemecTtBo. HaxoxkaeHwe Bomopona B
npupoae, GU3MYECKMe UM XUMUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI
nony4yeHust. Kucmorel u comnu.

MomnsipHbiii 006EM Ta30B. PacuéThl N0 XUMUUYECKUM YPABHEHUSIM.

dusnyeckue cBoucrBa BoAbl. Boma kak pacrtBopurens.  PacTBOpBI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAaCcTBOpPBI. PacTBOPUMOCTH BEILIECTB B BOJE.
MaccoBast 10J1 BelllecTBa B pacTBOpe. XMMHUUECKHUE CBOMCTBA BOAbI. OCHOBAHUS.
Ponb pacTtBOpoB B IMpupo/ie U B XKU3HU 4YesioBeKa. KpyroBopot BoAbI B MPHUPOJIE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranumdeckux coemaunenuit. Oxcunpl. Knaccudukanms
OKCHJIOB:  cosieoOpa3yroniue (OCHOBHBIE, KHUCIOTHBbIe, amMOTepHbIE) U
HecosieoOpasyromue. HomeHnknarypa okcuaoB. Dusmyeckne M XUMUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IMENOYM U HEPACTBOPUMBIC
ocHoBaHusd. HoMeHknatypa ocHoBaHMil. PU3MYECKHE W XHUMUYECKHE CBOICTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnot. dusndyeckue u
XUMHYECKHE cBoMcTBa KHCIOT. Pan axtmBHOocTM MertanioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. Homenkiarypa coneil. @u3nueckue U XMMHUYECKUE CBOWCTBA COJIEH.
[lonyuenue coneu.

['eHeTyecKas CBA3b MEXKY KJIacCaMU HEOPTaHUYECKUX COECITMHEHU.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJEPkKaHUs KUCIOpOJa B BO3IyX€E, IMOJyUYECHHUE,
coOupaHue, pacro3HaBaHWE M M3y4YEHHE CBOMCTB KHUCJIOpOAa, HaOJI0IEeHHE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM U YCJIOBUSI BO3HUKHOBEHHUS W
MpeKpalieHus TOpeHus (moXapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
OMKMCAHWE WX CBOMCTB, IMOJy4Ye€HHE, COOMpaHUE, pACIIO3HABAHHE U HW3YUYCHUE
CBOMCTB BOJIOpoJia (TOpeHue), B3auMojelcTBUEe Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUANIOB), HAOIO/ICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUSI BEILECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, MPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHOM
MacCOBOM J0Jiel pacTBOPEHHOTO BENIECTBA, B3AUMOJCICTBUE BOJbI C METAJLUIAMU
(HatpueM ©  KajmblueM) (BO3MOXXHO HCIIOJIb30BaHUE BHUIACOMATEPHUAIIOB),



WCCJIEIOBaHNE OO0pa3IOB HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJII0/ICHNE U3MEHEHHUS OKPACKU MHJIMKATOPOB B PACTBOpax KHUCIIOT U IIEJT0YEH,
nu3ydeHue B3aumojercTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIIOTHI,
KMCJIOT C MeETaJUIaMH, pPEaKIui HeUuTpaiu3aluu, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METAJUIa JAPYTMM W3 PacTBOpa COJIM, PEIICHUE
AKCIICPUMEHTAIIBHBIX 3a/a4d N0 TeMme «BaxHeWmme Kiaacchl HEOPTaHUYECKUX
COCIMHECHUN.

HHepuoauueckud 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemenToB JI. WM. MengeneeBa. CtpoeHne aroMoB. XUMHYECKAsl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBbie TOMBITKM KiIacCU(PHUKAIMA XUMHUYECKHX 3JeMeHTOB. [loHsTHE O
IPYINaxX CXOJHBIX DJIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMEIbHbIC METaJIbI,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIEe 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUJIPOKCUBI.

[lepnonnueckuit 3axoH. [leproguyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
HN. MengeneeBa. KopoTkonepuonHas ©  JJIuHHONEpUoAHas  (hOpMbI
IIepronnueckoii cucrembl xumuueckux 3iemeHToB 1. . Menneneesa. [lepuoasl
u rpynnbl. OU3NMYECKU CMBICI ITOPSIKOBOIO HOMEPA, HOMEPOB IIEpUOAA U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTonsl. Dinektponsl. CtpoeHne
AJNIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHUX  DIIEMEHTOB
ITepuonnueckoin cucremsl JI. M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paguyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [leproauueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMUYECKHUX
AJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MennpeneeB — yd€HbIM U
IpaXIaHUH.

Xumuyeckass cBsi3b. KoBaneHTHas (moyisipHass YW HEMOJSIpHAs) CBA3b.
DJEKTPOOTPULIATENLHOCTh XUMHUUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucieHusi.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
[Ipouieccrl OKUCTEHNS U BOCCTAHOBIICHUSI. OKMCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAJJIOB, B3aWMOJICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAaMHM KHUCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmunie céazu



Peanuzauus MeXNpeAMETHBIX CBSA3€M MPU H3YYEHHM XUMUU B &8 Kjacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJIb30BAHME Kak OOLIMX €CTECTBEHHO-HAYYHbIX
NOHATUH, TaK U MOHATUH, SABISAIOIINUXCSA CUCTEMHBIMU I OTHEJIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAayUHbIE MOHSTHS: HAay4yHBIM (paKT, runoresa, TEOpHs,
3aKOH, AaHaJu3, CHUHTE3, KiIacCU(UKAIMsA, TMEePUOJUYHOCTb, HAONIIOJECHHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

@usuka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOIBI, PaAMOAKTUBHOCTb, MOJIEKYJA, YJIEKTPUYECKUN 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (U3NYECKUE BEITUUYMHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: hotocuntes, npixanue, buocdepa.

['eorpagusi: armocdepa, ruapocdepa, MHUHEpaibl, TOpPHbIE IOPOAIbI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeiecTBo U XUuMHYecKas peakuus

[lepnogmueckuit 3akoH. [leprnoguyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJJIIEMEHTOB TMEPBBIX TPEX NEPUONOB, Kaiuus, KalblUusig H HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B llepmoamyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUABI XMMHUYECKOW CBS3U. THIBI KPUCTAJUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTALIMYECKOW PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukauus v HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMAYeCKUX peakiyii Mo pa3InyHbIM IpU3HAKAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BEIIECTB, MO TeIoBoMy 3¢@deKTy, 1o
U3MEHEHUIO CTETEHEW OKHCIIEHUS XMMUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U SHAOTEPMUUYECKUE PEAKLIUH, TEPMOXUMHUECKHUE
YPaBHEHUSI.

[loHsiTue O CKOPOCTHM XUMHUYecKOM peakuuu. lloHsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonsarne o karammse. [loHsTre 0 xumMuueckom paBHoBecuu. DakTopsl,
BIIMAIOLIME HA CKOPOCTh XUMHUYECKOW PpEAKUUH M TIOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKUCIAUTENbHO-BOCCTAHOBUTEIbHBIE — pEaKLMH,  JJIEKTPOHHBIA  OajaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIILHOM  PEaKLMHU. CocraBneHue  ypaBHEHUU



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUUAd C  HCIOJb30BAHUEM  METOJA
AIIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOUALUU. DIEKTPOIUTHI U HENEKTPOJIUTHI.
Karnonpl, aHMOHBI. MeXaHW3M AMCCOLMALMH BEIIECTB C PA3JIMYHBIMU BUJIAMU
XxuMu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CIOBUS MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHa,
MOJHBIE M COKpAlIEHHbIE HWOHHBIE YpaBHEHUs peakiuid. CBOICTBA KHUCIOT,
OCHOBAHM W COJE€il B CBETE€ MPEICTAaBICHUHA OO0 3JIEKTPOJIUTUYECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKHX PEIIETOK HEOPraHWYECKUX
BEIIECTB — METAUIOB U HEMETauloB (rpadura M ammasa), CIOKHBIX BEIIECTB
(x70puaa HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKON peakluu
OT BO3JCHCTBUS pa3IUYHbIX (PAKTOPOB, HCCIECJOBAHUE AJIEKTPONPOBOJHOCTH
pPacTBOpPOB BEWUIECTB, IPOLECCA AWCCOLMALMNA KHCIOT, WIENOYEd U  COJIEH
(BO3MOXXHO ~ HCHOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEACHHE  OIbBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKW  [POTEKAHWS  peakuuid HMOHHOIO  OOMeHa
(oOpa3oBaHue oOcajka, BBIJIEJICHME Ta3a, OOpa30BaHUWE BOJIbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMU
(ropeHue, peaklMy pasyIoKEeHHUsl, COCIMHEHHUS), PACIO3HABAHUE HEOPTraHUYECKHX
BEIIECTB C TIOMOLIBIO KAayeCTBEHHBIX pPEAKUUHA Ha HOHBI, pEIICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemertanibl 1 X coeUHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (hU3HUecKue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKME CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJEHCTBUE C METalJlaMU, HEMETallaMy, IIeJIo4aMH). XJIOPOBOAOPO/I.
ConsHas KucioTa, XUMUYECKHE CBOMCTBA, IOJyYEeHHUE, NMpUMeHeHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHelmnue XJIOpHIbI U HX
HAXOXKJEHUE B IPUPOJE.

OO6mast xapaktepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue W (pu3myeckue CBOICTBA
MPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJUIOTPONHbIE MOAU(DUKALIUN KUCIOPOIa
U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOMOPO, CTpoeHHE, (PU3HUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (Quznueckue U XUMHYECKHE CBOMcTBa (00mIuMe Kak
NpeACTaBUTENsl Kacca KHUCIOT M crneruduyeckne). XHUMHUYECKUE pEeakluH,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a TMOJMYy4YEHUsT CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThI. CONMM CEPHOM KUCTOThI, KAUECTBEHHAS] PEAKIIUs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl U €€ COCOTUHEHHM B mpupoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeW cpeabl COCNUHEHMSIMU cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapaktepucTtuka 37eMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIEC CTENEHU OKHUCIECHHS. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
dusznyeckue u xumMmuyeckue cBoiictra. KpyroBopot azora B npupojae. AMMHUaK, €ro
dusznyecKkrue u XMMHYECKHUE CBOMCTBA, oNydyeHue u npumMeHerune. Coau aMMOHUS,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (PU3NYECKUe U XUMUYECKUE
cBOMcTBa (0OIIME KaK MPEICTAaBUTENS Kjlacca KHUCIOT W crnenuduyueckue).
Hcnonb3oBaHWEe HUTPATOB M COJEM aMMOHHUS B KAayeCTBE MHHEPAIBHBIX
yn00peHnil. XMMHUYECKOE 3arps3HEHUE OKPYIKAOIIEH Cpelibl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIIM, 3arpsA3HEHHE BO3AyXa, MOuYBbl U BoxoéMoB). docdop,
ayoTpornuele Moaupukamuu ¢ocdopa, (puU3MUECKUE M XMMHUYECKHE CBOWCTBA.
Oxcun dochopa (V) u pochopras kuciiora, Gu3nNdecKre 1 XMMHISCKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

OO6mast xapakrepuctuka 31aeMeHTOB [VA-rpymnmbel. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTJIEepoJ,  aJUIOTPOIHbIE
Moau(pUKalMKM, PACIPOCTPAaHEHHE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepoaa B npupoje. Okcuapl yriaepoja, ux
¢usznyeckue M XUMHYECKHE CBOWCTBA, JEMCTBHE Ha JKUBbIE OpPraHU3MBI,
MOJIy4YEeHUE M MPUMEHEHHE. DKOJOTMYECKHE IMPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza r1100aibHOTO TMOTEIUICHUS] KJIMMaTa, MapHUKOBBIN
addekr. YronapHas KUcaoTa U €€ comM, X GU3NIYECKUEe M XMMHUYCCKHE CBONCTBA,
nojsyuyeHue u npumeHeHue. KadecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIMLHUHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO35UCTBE.

[lepBoHavaIbHbBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUIX
yraepoja (MeTaH, 3TaH, 3THJIEH, alleTUIIEH, 3TaHOJ, IIUIEPHUH, YKCYCHas KUCIIO0TA).
[TpuposnHble MCTOYHUKH YIJIEBOAOPOJOB (yroyib, MOPUPOJAHBIM ra3, HEPTH),
IPOAYKThl UX mepepaboTku (O€H3WH), UX POJib B OBITY U MPOMBIIIJIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: KUpaX, OesKax, yrieBoJaax — U ux
poJiM B JKM3HM YEJNOBEKAa. MaTepualbHOE €IMHCTBO OpPraHWYECKHX W
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usnueckue U XUMHUYECKHE CBOWCTBA, TOJYyYCHHUE W
npuMmenenue. CoenuHeHUs KpeMmHUs B mnpupoge. OOmme mnpenctaBieHHs 00
okcunie kpemausi (IV) u kpemuueBoil kucnore. CWIMKAThl, X WCIOJb30BAaHUE B
ObITY, B IIPOMBIIUIEHHOCTH. BakHeille cTpouTeabHble MaTepHalbl: KEpaMuKa,



CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIb30BAHMUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUe 00pa30B HEOPTAaHMYECKUX BEUIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI M HAOJIO/IEHUE TPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpa)karoniue (QU3uYecKhe M XUMUYECKHE CBOWCTBA
raJlOr€HOB M HX COEAMHEHW (BO3MOXXHO HMCIOJIb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C o00pa3naMu XJOpPUAOB (TajJOr€HUJIOB), O3HAKOMJICHUE C
oOpaslaMu cepbl M €€  COCIMHEHUAMH  (BO3MOXXHO  HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HAOIIOAEHUE Mpoliecca OOYTIIMBaHUS caxapa MoJl IeUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHUYECKUX CBOMCTB
pa30aBICeHHOI CEPHOI KUCIOTHI, MPOBEICHNE KaUeCTBEHHOW peakiuu Ha Cyab(aT-
WOH W HAONIOJIeHWEe TpHU3HaKa e€ MPOTEKAHMs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBoiicTBaMM a30oTa, Qocdopa M UX coeAMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCPOpHBIX yTOOpEHUM, MOTydYEeHHE,
coOupaHue, pacro3HaBaHWE€ M U3YYCHUE CBOMCTB aMMHUaKa, M[POBEICHUE
KaueCTBEHHBIX PEaKlUii Ha MOH aMMOHHS U GocdaT-uOH U U3yYCHHE MPU3HAKOB
UX IPOTEKaHUsI, B3aUMOAECHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJIbIO
(BO3MOXHO MCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YEeHUE Mozelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  anCcopOLMKU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOrasa, MOJydeHHe, coOMpaHHe, paclio3HaBaHUE U U3yUYCHHE
CBOMCTB YIJICKMCJIOTO Ta3a, MPOBEICHUE KaueCTBEHHBIX peakiii Ha KapOoHAT U
CWIMKAT-UOHBl M M3yYECHHE TMPU3HAKOB UX TMPOTEKaHUsA, O3HAKOMIIEHHE C
NPOAYKUUEH CHUJIMKATHOM TMPOMBIIIJIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJsibl U UX COCAUHEHUS

OO01ast xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuueckux a3emeHtoB J[. W.
MenpneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTayuloB. MeTtamindeckas CBsA3b U
METAIMYECKAsT ~ KPUCTAJUIMYECKass  PEMmETKA.  DIEKTPOXMMHUYECKUU  psf
HaIpspKeHU MeTaioB. @U3nyeckrue U XMMUYECKHE CBOWCTBa MeTayioB. OOmue
crocoObl MoydyeHus MeTamioB. I[loHSATHE O KOpPpO3WHM METaJUIOB, OCHOBHbBIE
CrocOOBI 3amuThl UX OT Kopposuw. CriaBel (CTajib, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[lenounble MeTaIbl: MojoxkeHue B [lepuoanyeckoi cucteMe XMMHYECKHX
anemeHToB /. 1. MenzaeneeBa, CTpoOeHUE UX aTOMOB, HAaXOXKJCHUE B IIPUPOLE.
du3nyecKue U XUMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCHAbl U



TUIAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHWe IeNOYHBIX METaNIOB M HX
COEIUHEHUM.

[[lenoyHno3emenbHblE METAIbl MarHuid W KaJdbLIMK: MOJOXKEHHE B
[lepnoguyeckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaX0XJIeHUE B npupojae. uznueckue u XMUMHUECKUE CBOMCTBA MarHus
U Kanpuud. Baxdeimue coeauHeHUs Kaiublus (OKCUI, TUIPOKCHI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmomMuHuN: TosioxkeHue B [lepuoauyeckoid cUCTEME XUMUUECKUX AJIEMEHTOB
J. . Menneneesa, cTpoeHue aroMa, HaxoKIEHUE B Ipupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIA U THAPOKCUIA
AIIFOMUHUS.

Keneso: nomoxenne B llepuoanueckon CHCTEME XUMUYECKUX JIEMEHTOB /Jl.
N. MeHnneneeBa, CTpOEHHE aroma, HaXOXKICHHE B npupone. Pu3nUecKue Hu
XUMHYECKHE CBOMCTBa jkeie3a. OKCuabl, rTuapoKcuasl U cou xkenesa (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METauioB U CIUIABOB, UX (HU3UYECKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIblIU U HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOW BOJBI, MPOLIECCA TOPEHUS Kele3a B KUCIOPOAE
(BO3BMOXKHO  KCIOJIb30BAHME  BHUJICOMATEPUANIOB), MPU3HAKOB  IMPOTEKAHUs
KAueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablys, aTIOMHHUS, [IMHKA, JKelie3a
(IT) u xeneza (I1I), mequ (II), HaGnroaeHNEe U OMMCaHUE MPOIECCOB OKPAITUBAHUS
IJIaMEHU HWOHAMHU HaTpHsl, Kajdus W Kalblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEUIEHHE DKCIIEPUMEHTANIBHBIX 3aja4 10 TeMe «Baxueiue
METAJUTbI U KX COSTUHCHUSI.

XHMHUS M OKPYKAKOLIAs cpeaa

BemectBa m Marepuanbl B TMOBCEIHEBHOW >KM3HM 4YeJlOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXKarolieh cpenbl (mpenenbHas AOMyCTUMAast
KOHIIeHTpaius BemlecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:

H3yueHue oOpasIoB MaTepUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJMMEPHBIC
MaTepuabl).

Mexcnpeomemmunie céazu



Peanuzanmsi MEeXNpeaMETHBIX CBS3€H MPU M3YYCHWH XUMUU B 9 Kiacce
OCYIICCTBJISICTCS 4Yepe3 HCIIOIb30BaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHATHUH, TaK W MOHATUH, ABJISIOMIUXCSA CUCTEMHBIMU IS OTACIBHBIX IIPEIMETOB
CCTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE TIOHSATHUS: HAay4YHBIM (pakT, TMIoTe3a, 3aKoH,
TEOpHs, aHallu3, CHHTE3, KiacCU(pUKAIUA, TICPHOIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJeb, SBIICHHE, MMAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®dusnka: Marepus, aToOM, D3JEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIBI, PATUOAKTUBHOCTh, MOJICKYJIA, DSJICKTPUUYCCKHHA 3apsj, IPOBOJIHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIIECTBA, a3, pacTBOP, PACTBOPUMOCTD, KPUCTALITUICCKAS
peméTKa, CIUIaBbl, (PU3MYECKHE BEIMYUHBI, €AUHUIIBI W3MEPECHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE31b1, COJIHIIE.

buonorus: dorocunres, npixanue, Omocdepa, IKOCHCTEMa, MHHEpaTbHBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIESCTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
MIOJIC3HBIC UCKOITaeMbIe, TOTUIMBO, BOJAHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNbTATBl OCBOEHUS MPOTrpaMMbl OCHOBHOTO OOLIETrO
o0Opa3oBaHMs JOCTUTAIOTCS B Xoie OOy4eHHs XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMM M JTYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, IPUHSITHIMU B
oOlIecTBEe MpaBWJIaMd M HOPMaMU T[OBEICHUS M CIHOCOOCTBYIOT MpoIeccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYarOIIHUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPA)KalOT  TOTOBHOCTh  OOYyYarOIIUXCSA
PYKOBOJICTBOBATbCSI CHCTEMOW MO3UTHBHBIX I[EHHOCTHBIX OPUEHTAMA U
pacILIMpEeHUe OIIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpHOTHYECKOT0 BOCTIMTAHUS:

LIECHHOCTHOI'O OTHOWLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
M HAy4YHOMY HACJIEAWIO, MOHUMAaHUS 3HAYCHHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OO0IIEeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(pOpManuen o
[IEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

2) rPaKIAHCKOT0 BOCIIUTAHUS

IPEJCTABJICHUS] O COLHUAIBHBIX HOPMAaxX M NpaBWIaX MEXIMYHOCTHBIX
OTHONIEHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEIbCKOM, TBOPYECKOM W APYrMX  BHAAX
NEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOPa3HON COBMECTHOM MAESITENbHOCTH MpH
BBITIOJTHEHUU Y4YeOHBIX, TIO3HABATEIbHBIX 3aJlad, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IaHNN YUEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOINIOMOIIM B TMIpollecC€ H3TOM yueOHOW JAeSITeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE€ TOBEICHHE M TIIOCTYIIKM CBOMX TOBApHILEW C IO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUMI MOCTYIIKOB;

3) IEHHOCTH HAYYHOT0 MO3HAHNA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XUMHUYECKOW PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH M COCTaBIIIOLINE
OCHOBY JIJI1 TIOHUMaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MTO3HABATEJIbHBIE MOTHUBBI, HAMPABJIEHHBIE HA MOJYyYEHUE HOBBIX 3HAHWU IO
XUMHUH, HEOOXOJUMBIE Jisi OOBACHEHHUS HAOJI0JaeMBbIX TMPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, WH(DOPMAIMOHHOW M YUTATENbCKOM KYJIbTYpHI, B TOM YHCIIEC
HABBIKOB CAMOCTOSITEIbHOM pPabOThl ¢ y4YEOHBIMU TEKCTAaMH, CIPABOYHOMN



JUTEPATypOi, MOCTYMHBIMH TEXHHUYECKUMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

uHTepeC K OOyYEHHI0O W TO3HAHMIO, JIOO0O03HATENHHOCTb, TOTOBHOCTH H
CIOCOOHOCTP K  €aMo0Opa3oBaHWIO, TPOEKTHOM H  HCCIEI0BATEIbCKON
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHSA OOy4Y€HHUS B
JaJbHEHIIEeM;

4) hpopMHUPOBAHUS KYJIbTYPbI 310POBbS:

OCO3HAHHWE IIEHHOCTU >KW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pOBBbI 00pa3 »W3HH, OCO3HAHUE IOCIEICTBUIA U
HETIPUSTHE BPEAHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTOMs, HAPKOTHKOB, KYPEHH),
HEOOXOMMMOCTH COOJIONEHUS TIpaBUI OE€30MacCHOCTH TMpU  OOpaIieHuH ¢
XUMHUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEpEC K MPaKTUUECKOMY M3yUYEHUIO Npodeccuil U Tpyia pa3aIudHoro poja,
YBaXEHUE K TPyAYy U pe3ynbTaTam TPYAOBOW NIEATEIBHOCTH, B TOM YHUCIE Ha
OCHOBE TPUMEHEHMsI MPEAMETHBIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOP
WHIUBUYAIbHON TPAEKTOPUU MPOAOHKEHUS 00pa30BaHus C YUYETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCIEeHOM Mpo(eCCUOHATIBHON AEATEIbHOCTH U PA3BUTUSI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(ECCUOHATIBHOM Cpeie;

6) 9K0JIOrM4eCKOTr0 BOCIIUTAHHUS:

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIIEHHWE K MPHUPOAE KAaK HCTOYHHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyLIECTBOBAaHHUs, TOHUMAHUE IEHHOCTH 3J0POBOr0 H
O0e3zomacHoro obOpa3a >KU3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 3[I0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJCHUS
paBuJ O€30MACHOTO MOBEIEHUS TPU paboTe C BEILIECTBAMH, a TAK)KE B CUTYaLIUsX,
YTPOXKAOLIUX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH NPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMUHU, IS
pELIEeHUS 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEN MPUPOJTHOU CPEIOH, ISl OBBIICHUS
YPOBHSI  3KOJIOTUYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAJBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON ITPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaIMETHBIX pE3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHUST MHUPOBO33PEHUS OOIIECHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
MPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U JPYTOE.), KOTOPbIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMpeIMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHMM U3 3TUX NMPEAMETOB (POPMUPOBATH MPEACTABICHUE O LETOCTHOU



HAyYHOW KapTUHE MUPA, U YHUBEPCATbHbIE YUeOHbIC ACHCTBUA (TT03HABATEIBHEIC,
KOMMYHUKATHUBHBIE, DPETYJISTHUBHBIE), KOTOpble oOecneunBaroT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHHUIO M OCYIIECTBICHUIO Y4EOHOMU
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI HCTOJIB30BaTh NPHUEMBI JIOTHUECKOTO MBINIIEHUS TPU OCBOCHUU
3HAHWH: PacKphIBaTh CMBICT XMMHYECKUX TOHSITHH (BBIICIATH MX XapaKTEPHBIC
MPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMH TMOHSTUSMHU), UCIOIH30BAThH
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIacCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh MPUINHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH HW3YYCHHS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTUBHBIC, NCAYKTUBHBIC, TI0O aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TPUMEHITh B IMIpoIlecCe IIO3HAHMS TMOHATUSA (MPEIMETHBIE U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIU, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIC B XUMHH MOJIEITHHBIC TTPEACTABICHHS —
XUMHUYECKUW 3HAK (CUMBOJ DJJIEMEHTa), XUMHUUeckas (opMmyrna U ypaBHEHHE
XUMHUYECKON peakiuu — MpU pelieHuH y4yeOHO-TI03HABATENbHBIX 33j1a4, C YYETOM
ATUX MOJIENBHBIX TPEJICTABIICHUN BBISBIATH U XapAaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKN U3y4aeMbIX 00bEKTOB — XUMHUYECKHUX BEIIECTB M XUMUYECKHUX PEaAKITHH,
BBEISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYHMHHO-CIEACTBEHHBIC CBS3U W
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3oBble ucciieoBarebCKkie 1eHCTBUSL:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TakKKe B KadeCTBE OCHOBBI i1 (OPMHPOBAHUS THUIIOTE3bI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

NpPUOOPETEHUE OIbITa M0 TUIAHUPOBAHUIO, OPTaHU3AIMH U IPOBEICHUIO
YUYCHMUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM IpoIllecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 PE3yNbTaT, (OPMYITUPOBATH 0OOOIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEIEHHOTO OMbITa, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpOJIeTITaHHOM padoTe.

PaGora c undgopmanmueii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M WHTEPIPETHPOBATH WH(OOpPMAIUIO
Pa3IMYHBIX BHJIOB U (DOPM TPEICTABIICHHUS, ITOTYYaeMYyI0 U3 Pa3HBIX MCTOYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpKaHUs, CIPABOYHbBIC
nocoOus, pecypcel MHTepHETa), KPUTHUYECKH OICHWBATh IMPOTUBOPCUYUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJBl U 3alpOChl NPU MOHCKE M OTOOpE
uH(OpMAIMU U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJIWMBIX JJii BBINOJHEHUS
y4eOHBIX U TO3HABATEIbHBIX 3a]]a4 ONpPENeIEHHOTO THIIa, TPUOOPETEHUE OMbITA B
0o0JaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBIIJICHUE KYJIbTYpPO aKTUBHOTO MCIIOIb30BAHMS PA3IMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBHIOMPATh ONTUMANIbHYIO (POpMY IpeaCcTaBiIeHUs HHPOPMAIIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd  HECJIOXHBIMH CXEMaMH, JuarpaMMami,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpoliecce Y4yeOHOW U
MCCJIEIOBATENLCKONU JEATEIbHOCTH MUH(MOPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOT0 XO35MCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYKAIOUIEH ITPUPOIHOM
Cpebl.

KoMMmyHuKaTHBHbIE yHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS:

YMEHMs 3a/aBaTh BONPOCHl (B XOA€ Juajora W (WJIU) JUCKYCCHM) IIO
CyLmleCcTBY  OOCyXJaeMoll  TeMbl, (OpPMYyJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBIIIOJHEHUS NMPEAJIOKEHHOM 3a/1a4u;

YMEHHSI ~ TPEACTaBIATh  TOJYYEHHBIE  PE3yNbTaThl  TO3HABATEIBbHOM
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTAIUI0
PE3yJIbTaTOB BBINOJHEHUS] XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOPHOro OIbITa,
71a00paTOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIILHON M HWCCIIEOBATENLCKOM  JIEATEIBHOCTH TPH  PEIICHUH
BO3ZHUKAIOIIMX TpoOJieM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTIACOBAHUSA
no3unui (00CyX aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIWHAIUS
COBMECTHBIX JIEWCTBUH, OIpelneleHHe KpPUTEpUEeB IO OILIEHKE KauecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIe yHUBepcaIbHbIE yUeOHbIE 1eiCTBUS:

YMEHHE CaMOCTOATEIbHO OMPEACNATh LENH eATEIbHOCTH, IJIaHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO
NesATeILHOCTD, BHIOUpaTh Harbosee 3PpheKkTUBHBIE CIIOCOOBI pelieHusT Y9eOHbIX U
MO3HABATENbHBIX 3a/lad, CaMOCTOSATEIBHO COCTaBIATh WA KOPPEKTHPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JICMCTBUM TPHU BBINOJHEHUM 33aJaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3Yy4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKITUSX,
OLICHMBAaTh COOTBETCTBUE IOJIYUEHHOTO pe3yJbTaTa 3asBJICHHOW LIE€TH, YMEHUE
UCTIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPE/jlaraeMbIe B yCIIOBUH 3aJaHHA.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTeIHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHOH pabodeil mporpaMMoH,
BBIJICTISIIOT: OCBOEHHBIE OOYYarOIIMMHUCA HAy4yHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIBHOCTH MO  MOJYyYEHUID HOBOIO 3HaHWs, €ro HHTEpIpETalnH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUSX.

K koHIy 00yueHus B 8 kiacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsl U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTa B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEICHBb
OKHUCJICHHS, XUMHUYECKas PEaKIus, KIacCU(UKAIUS PEaKIHii: peaKIuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, pPEaKUUW 3aMELICHUs, peaKuuu
oOMEHa, HK30- U IHJOTEPMHUUECKHE PEAKIINH, TEIII0BOU A((EKT peakiiui,
AIpO aToMa, JJIEKTPOHHBIA CJIOM aroMa, aroMHas oOpOuTalb, pPaaNycC
aToMa, XUMHUYECKasl CBSI3b, MOJSIPHAs U HEMOJSpHAs KOBaJECHTHAas CBS3b,
WOHHAs CBSA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUUYECKYIO CHUMBOJHUKY JUIsl COCTaBieHUs (opmyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEAEIEHHOMY KJIACcCy COEIUHEHHI MO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT W HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMmbIci [lepuoanueckoro 3akona JI. M. Mennaeneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKONW 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHus B llepuoandeckoi cucreme,
3aKOHOB COXPAHEHHUsSI MaCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy I[lepuonnueckon
CUCTEMbl XMMHMUYECKHMX OJJEMEHTOB: pa3jiuyaTh IMOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJNBINIE TIEPHOJBI, COOTHOCUTH OOO3HAYEHHUs, KOTOPHhIE HMEIOTCS B
tabnuie «llepuonuueckass cucrteMa Xumudeckux osnemeHtoB J[. .
MeHnneneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij spa, 00IIee YUCIO IIEKTPOHOB
U pacrpeeieHre UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTAaHUYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YMCIy U COCTAaBY YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHKUE PUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMUYECKUX MPEBpAIllCHUH B
Pa3INYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJSIPHYI0O W MOJISIDHYIO  MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUUYECKOU PEaKIny;

MPUMEHSTH OCHOBHBIE OTEpAllMU MBICTUTEIBHON JIEATETbHOCTH — aHau3
U CHUHTE3, CpaBHEHHUE, 0000IleHHEe, CUCTEMAaTHU3allulo, KJacCU(pUKAIUIO,
BBISIBJICHUE TPUYMHHO-CIEACTBEHHBIX CBS3€H — I WM3YYCHHUS CBOWCTB
BEIIECTB M XHMHYECKUX PEAKIUH, eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUA — HAONIOZCHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUS ~ XUMHYECKOM  TOCYAOM U
7a00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXKe IMpaBWwiIaM OOpalieHusi C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIHUSIMH TIO BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIMBITOB IO TIOJYyYEHHUIO M COOHMpaHUIO
ra3zoo0pa3HbIX BEHIECTB (BOAOPOJAa M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOAUTH  XUMHUYECKHE  OKCIEPUMEHTBI  TI0
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C TTOMOIIBIO WHIUKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K xoHIy 00yueHus B 9 Kjacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHMYECKHX ITOHATHW: XHMHUYECKHM
DJIEMEHT, aTOM, MOJIEKYJda, WOH, KaTHOH, AHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BEUIECTBO, BAJICEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl peaklns, XUMUYecKasi CBA3b, TEIIOBOU 3(PdeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pAacTBOpP,  AJNEKTPOJIUTHI,
HERJIEKTPOJIMUTHI, AJIEKTPOJIUTHYECKAS] IUCCOLMALMSA, PEAKUIUH HOHHOIO
oOMeHa, KaTaJiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME M  BOCCTAHOBIICHHUE,
aloTponusi, aMmpOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJCHTHAsl, MOHHAS,
MeTaJuInuecKas), KpUCTANIMYecKas pemeéTka, KOppo3us METasuioB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, TMpeaebHO JOMyCTHUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHSITHUU H
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BAJICHTHOCTh U CTEIIEHb OKUCICHUS] XUMUYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa, IMPUHAIJICKHOCTh BEIIECTB K
ONpeAeNnEHHOMY KJAacCy COEIMHEHHUW 1o (opmyaaM, BUA XHUMHUYECKOM
CBs3M (KOBaJCHTHas, WOHHAsg, MeETAUIMYecKas)) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpelbl B
BOJIHBIX PACTBOpax HEOPTraHUYECKUX COCAMHEHUM, TUM KPUCTALTAYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuomnueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIHUChIBaTh U XapaKTEPU30BAThH
tabnuunyio (opmy Ilepuoamdeckoil cuUCTeMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «moOodHas
noarpynna (b-rpynma)», manbsie u OOJbIIME TEPUOJBI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEITCA B IEPHOJWYSCKON Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHHUSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, oOIIee 4YHCIO JJIEKTPOHOB U
pacmpeqieieHde WX 10 JJIEKTPOHHBIM  CIIOSIM), OOBSACHATH OO0IIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U WX COCIMHEHUUN B
npeaenax MajblX NEPUOJIOB U TIAaBHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B peaKIuu
BEILIECTB, MO TEIUIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEMEHEW OKHUCIICHUS
XUMHUYECKHUX DJICMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHCIUPUICCKUE XUMHUYCCKUE
CBOMCTBAa TNPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKAasi OMNUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTaBIISAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIMCCOLMAIMU  KHUCIOT,
LIEJIOYEHN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHUS pEaKIWi, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISPHYIO W MOJSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOro »JJeMeHTa 1o (opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEILIECTBA B paCTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKInu;

coOM0JaTh  MpaBWja  MOJb30BAaHHUS ~ XMUMHYECKOM  HOCYIOM M
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a Tak)Ke IMpaBWia OOpaIlCHUS C
BCIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSIMH TIO BBITOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OIMBITOB IO TOJYyYEHUI0 M COOUpaHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEaKIWH, TOATBEPKTAIONINE  KAUYeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
uonu-, kKapoOonart-, docdar-, cunukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HMOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTCIIBHON NEATeIbHOCTH — aHaJU3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMAaTHU3allUI0, BBISIBIICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJIS M3yYCHUS] CBOWMCTB BEIIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHBbIE METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNe, MOJCIMPOBAHNE, SKCIECPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosunyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB u JaeKkTpoHHbIE (IU(PPOBHIE)
KoHTpoJsbHbIe IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypChl
padoTsbI padoThbI
Pa3nen 1. [lepBoHavajibHble XUMHYECKHE MTOHATHUS
XuMHS — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK
' MPAKTUYECKOU JIEeATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecTBa 1 xumMmnueckue 15 1 bubmnoreka LIOK
' peaKkuu https://m.edsoo.ru/7f41837¢
Wroro mo pazneny 20
Pazgen 2. BaxHelimue npeacTaBuTe I HEOPraHMYeCKHX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 5 bubnuoreka [IOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopoxa. ITonstue o kuciorax 7 1 bubnuorexa [HOK
' U COJISIX https://m.edsoo.ru/7f41837¢c
53 Bopna. PactBopstl. [Tonsitre 06 4 1 1 bu6mmoreka [JOK
' OCHOBaHHMSX https://m.eds00.ru/7f41837¢
OCHOBHBIE KJIacChI but6mmoreka [IOK
2.4 . 13 1 1
HEOPraHUYECKUX COECAUHEHUN https://m.edsoo0.ru/7f41837c
Hroro mo pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnyeckux 3j1eMeHToB J[. . MenaeseeBa. CTpoeHune aToMoB.
XI/IMI/I‘leCKaH CBA3b. OKI/[C.III/ITeJII)HO-BOCCTaHOBI/ITeJIbele pealcum[



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

[lepuoauueckuii 3aK0H U

31 [Tepuonnueckas cucrtema 6 Bbu6moreka [JOK
XAMHUYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue atoma
XUMHYECKas CBA3b. BuGorexa LIOK

32 OxueuTenso- J https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBHUTCJIILHBIC peaKHI/II/I

Hroro o paszerny 15 ngi/ﬁfeediiﬁasf41837c
PesepBHOE BpeMst 3 bubmmorera [IOK

https://m.edsoo0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68

[TIPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Kontpoabnsie | Ilpakrndeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BeniecTBo M XUMHYECKHE PeaKIIUN
11 [ToBTOpEeHME U yriayonenue 3HaHUN 6 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IelIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6nuoreka [IOK
' peakuii https://m.eds00.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 7 1 1 bu6nuoreka [IOK
' XHUMUYECKHUE PEAKIIMHU B PACTBOpPaX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
21 OO11ast XapakTepUCTUKA XMMUYECKUX 3 1 bubnnorexa [HIOK
' anemeHTOoB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO61mas XxapakTepuCcTUKa XUMHYECKIX
2.2 anemeHTOB VIA-rpymmel. Cepa u e€ 6 buomorexa LIOK
' PyTHEL. L-ep https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMHYECKIX
2.3 aseMeHTOB VA-rpyninsl. A30T, pochop 1 ux 7 1 bubmmorexa [IOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO1ast XxapakTepUCTUKA XUMHYECKIX
24 snemeHToB [VA-rpynnel. Yriepon u 9 1 2 buommorexa LIOK
' Ny PYHHEL- pol https://m.eds00.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS
Hroro mo pasnery 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

Paszgea 3. Mera/ibl M UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpue croicTEa METAIIOB > https://m.edso00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueinme Metayuisl U UX COEAUHEHUS 15 httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. XuMus u okpy:kawias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YEJIOBEKA 3 bubmorexa [OK
' B P https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 buGmnorexa [JOK
P P https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
- KoanuecTBo yacoB
]
- Tema ypoka
/i yp Beero KonTtposabHbie IIpakTHnyeckue

padoThbI padoThI

[Ipenmet xumuu. Posib XuMUH B KU3HU

! yesioBeka. Tena u BeliecTa 1

2 [TonsTHEe 0 METOAAX MMO3HAHUS B XUMHUH 1
[TpakTrueckas padora Ne 1 «IIpaBuiia

3 paboThI B 1a00paTOpHH U PUEMBI 1

oOparieHus ¢ 1abopaTopHbIM
000pyIOBaHUEM

Yucrele BemrecTsa U cMecr. Crioco0bl
pa3aeneHus cMecen

[TpakTuyeckas padora Ne 2 «Paznenenne
5 cMeceii (Ha IpuMepe OYMCTKH TTOBApEHHOM 1
COJIH)»

ATOMBI 1 MOJIEKYJIBI. XUMUYECKHE
6 3JIEMEHTHI. 3HaKH (CUMBOJIbI) XUMHUYECKUX 1
251eMeHTOB. OTHOCHUTEIbHAS aTOMHAs Macca.

[IpocTeie u cloKHbBIE BEllleCTBa

ATOMHO-MOJIEKYJIIPHOE YUCHHUE

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
9 Xumunyeckas popmyia. OTHOCUTETbHAs 1
MOJIEKYJISIpHas Macca.

10 MaccoBas 10J11 XUMHUYECKOTO DJIEMEHTA B 1

COCINHCHHUMN. Pemenne 3aJa4 Ha BIYHMCIICHHUEC




MacCOBOM J10JIM XUMUYECKOTO AJIEMEHTA 110
dbopMyIie coeTuHEHUS.

BanenTtHocts. OnpesienieHrue BaJIEHTHOCTH
XUMHYECKHX 3JIEMEHTOB 10 (popmynam ux

1 coenuHeHnil. COCTaBIEHNE XUMUUECKUX
(hopMyII IO BaJICHTHOCTH.

12 Kommuectso BemecTBa. Moiib. MonsipHas
Mmacca

13 Pemenue 3anau
Ouznyeckue U XUMHUUECKHUE SIBICHUS.

14 Xumunyeckas peakuus. [IpusHaku u ycinoBus
MPOTEKAHUS XUMHUECKUX PeaKlui

15 3aKOH COXpaHEHHUs MacChl BEIIECTB.
Xumudeckue ypaBHeHus. KosphuimeHTsr.
Knaccudukanms XuMuuecKkux peaxiiui

16 (coenuHeHust, pa3IOKEHUs, 3aMEIICHHUS,
oOMeHa)

17 Brruncnenus KoinmuecTBa, Macchl BeIECTBA
0 YPABHCHHUSIM XUMUYICCKUX PEAKITUIl

18 Pemenue 3amau

19 KonTponbnas padota Nel o teme
«BermecTBa 1 XUMUYECKUE PEAKITHID)
Bo3nyx — cmech razos. Cocras Bo3ayxa.

20 Kucnopon — sneMeHT ¥ pocToe BEHIECTBO.
O30H
®U3NYECKUE U XUMUYECKHE CBOMCTBA

21 KHUCJIOPOAa (peakluy OKUCICHHSI, TOPEHHE).

ITousttue 00 oxcumax




22

CriocoObI osTy4eHus: KUCIOPoa B
1abopaTopun v MPOMBIIIEHHOCTH.
[Ipumenenue kucnopoa

23

TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,
MOHSTHE O TEPMOXUMHUYECKOM YPABHCHHH,
9K30- U SHIOTEPMUYECCKHUX PEAKIHIX

24

TomuBo (HETh, yrojib U METaH).
3arpsi3HEeHUE BO3/yXa, CIIOCOOBI €ro
MIPEIOTBPAICHHS

25

[TpakTryeckas padora Ne 3 o Teme
«ITonmydenue u cobrpanue Kucaopoaa,
W3YUYCHHE €r0 CBOHCTBY

26

Bonopo — 35eMeHT 1 IpocToe BELECTBO.
Haxoxnenue B mpupose

27

dusnueckue 1 XMMHUYECKUE CBOMCTBA
Bosopoza. [IpuMeHeHne Boiopoaa

28

CrniocoOrl oTy4YeHHs BOIOpoa B
nabopaTtopuu

29

IIpakTryeckas pabora Ne 4 o Teme
«ITomyuenue u cobrupanue Bo10po/a,
U3yY€HHE €ro CBOMCTBY

30

Mosmsipabiii 006EM Ta30B. 3aKOH ABOTaIPO

31

Brruucienus o00béMa, KOJIMYECTBA BEIECTBA
rasza 1o ero u3BeCTHOMY KOJIMYECTBY
BEIIIECTBA U 00BEMY

32

Brruncnenust 06bEMOB ra3oB 10 YpaBHEHHUIO
peaKkiy Ha OCHOBE 3aKOHA 0ObEMHBIX
OTHOIIIEHW ra30B




Boz[a KaK paCTBOPUTEIIb. Hacpimennsie u

33 HEHaCBIIIEHHbIE pacTBOPHL. MaccoBas 101
BELIECTBA B pacTBOpE

34 Pemenue 3amau Ha Ha pacu€T MaccoBOM 101U
BEILIECTBA B pacTBOPE.
[Tpaktuyeckas padora Ne 5 mo Teme

35 «[IpuroroBnenue pacTBOPOB C ONpeAeNEHHOM
MAacCOBOM J0JIeH paCTBOPEHHOTO BEIIECTBA»

36 KontponsHas padora Ne2 mo teme
«Kucnopoa. Bonopoa. Bona»

37 Oxcuapl: cocTaB, Kiaccupukanus,
HOMEHKJIaTypa

38 OcHoBaHus: cocTaB, KJlacCHpUKaIus,
HOMEHKJIaTypa

39 Kucnotsl: coctas, knaccudukanms,
HOMEHKJIaTypa
Conu (cpenHue): cocTaB, KIacCupuKaIus,

40 HOMEHKJIaTypa, CII0COObI MOJTy4eHHs,
XMMHYECKHUE CBOMCTBA
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
OKCHJIOB

42 XUMHUYECKUE CBOMCTBA, IOJIYYEHHE U
MIPUMEHEHUE OCHOBAHUM.

43 AmMdoTepHbIE OKCUBI U TUAPOKCHIBI

4 XUMHUYECKUE CBOMCTBA, IIOJYYEHHUE U
MIPUMEHEHUE KUCIIOT.

45 XHWMHYECKUE CBOWCTBA, MOJy4YECHNUE U




MPUMEHEHUE COJICH

46

[Tpaktuyeckas padota Ne 6. Pemenue
HKCHEPUMEHTAIbHBIX 3374 110 TEME
«OCHOBHBIE KJIacChl HEOPraHUYECKUX
COEIMHEHUN

47

I'eneTnyeckas CBI3b MCKAY KilaCCaMU
HCOPraHN4YCCKUX COCI[I/IHGHI/Iﬁ

48

O06001IeHYE U cucTEMATU3alUs 3HAHUN

49

KonTponbnas pabota Ne3 mo teme
"OcHOBHBIE KJIaCChl HEOPTaHUYECKUX
COeTMHEHUI"

50

Crpoenue aromoB. CocTaB aTOMHBIX sLJIEP.
N3otorbr

51

CtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB
aneMeHToB [lepuoanueckoint cucrems /1. U.
Menneneena

52

CtpoeHue 3NIeKTPOHHBIX 000JI0YEeK aTOMOB
aneMeHToB [lepuonnueckoit cucrems /1. .
Menneneena

53

[Tepuoanueckas cucTeMa XMMUYECKUX
3JIEMEHTOB B CBETE CTPOCHUS aTOMA.
®du3nYeCKuil CMBICI aTOMHOI'O
(IOpsAKOBOr0) HOMEPA XUMUYECKOTO
3JIEMEHTA, HOMEepa IPyNIIbl U [IeprUoa
[Iepronueckoi CUCTEMBI..

54

[Tepuonnueckuii 3axoH u [lepuonnueckas
cUCcTeMa XUMHUYEeCKuX dnemMeHToB [[. 1.
MenneneeBa. 3nauenue [leproanueckoro




3aKOHA JJIs Pa3BUTHSI HAYKH U MTPAKTUKH. J].
N. MenneneeB — y4€Hbli, Iearor u
rpaXKTaHUH

XapaKTepI/ICTI/IKa XHUMHUYECKOI'O 3JICMCHTA I10

55 ero nojoxxeHuto B [leprognueckoit cucreme
. . MenneneeBa

56 HNonnas xumudeckas CBs3b
DIEKTPOOTPUIIATEIILHOCTh ATOMOB

57 XUMHUYECKUX dJIeMeHTOB. KoBaneHTHas
HEMoJIIpHAs XUMUYECKasi CBSI3b

58 KoBanentHas monspHas XuMuieckast CBs3b

59 O06o001IeHre ¥ cUCTEeMAaTH3aIUs 3HAHHIA
KonTponbnas padota Ne4 o teme

60 «Ctpoenue atoma. XuMU4ecKast CBSI3b» /
Bcepoccuiickas npoBepouHas paboTta

61 CreneHb OKUCIEHUS

62 OKHUCIHUTENEHO-BOCCTAHOBUTENTBHBIE PEAKITIH

63 OxkucnuTenu 1 BOCCTAHOBUTETHU
PesepubIil ypok. O000611eHNE 1

64 cucTeMaTu3alus 3HaHui 1o reme «CTpoeHue
aToMa. XMMHYECKast CBSI3b)»

65 PeseprubIiil ypok. O60061IeHNE 1
cHCTEMaTH3aINsI 3HAaHUH.

66 PesepBHbIit ypok. O6001IeHNE U
cHCTEMaTH3aINsI 3HAaHUH.

67 PezepHblil ypok. O6001IeHE U
cHCTEeMaTH3aInsI 3HAaHUH.

68 PezepHblil ypok. O60011eHIE U




cUCcTeEMaTH3alMs 3HAHUH.

OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME

68




9 KJIACC

Ne n/m

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHnTpoabHbie
padoThI

IIpakTnyeckue
padoThI

Ilepuoanueckuii 3akoH. Ilepuoanyeckas
crucTeMa XuMHU4YecKux anemeHToB 1. M.
MenneneeBa

3aKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX
NIEPHOIOB

CrtpoeHnue BemecTBa: BUAbl XUMHUYECKOM
CBSI3U U TUIIBI KPUCTAJUIMYECKUX PELIETOK.

Knaccudukanus u HOMEHKIaTypa
HEOPTraHUYECKHUX BEIIECTB.

XHUMHUYECKHE CBOMCTBA BEIICCTB,
OTHOCSIIIUXCA K pa3JIMYHbIM KJIaccaM
HEOPraHWYECKUX COCIMHEHUN,
T€HETHYECKas CBSI3b HEOPraHUYECKUX
BEILIECTB.

Konrtponbnas padora Nel no teme
«[ToBTOpEHUE U yriaydaeHue 3HaHui
OCHOBHBIX pa3JieoB Kypca 8 Kiracca

Knaccudukanus XuMu4ecKux peakuui no
pa3IMYHBIM [IPU3HAKAM

[TonsiTHE O CKOPOCTH XUMHYECKOMN
peakuuu. [IoHATHE O TOMOT€HHBIX U
TreTEPOTeHHBIX PEAKLIUIX




[ToHsiTHE O XUMUYECKOM PaBHOBECHH.
@DaKTOpPBI, BIUAIOIIME HA CKOPOCTh
XUMHYECKON PEAKLUU U ITOJIOKEHUE
XUMHUYECKOTI'O PABHOBECHUS

10

OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIC
peakuuu, 3IeKTPOHHBIN OanaHc
OKHCJTUTEIILHO-BOCCTAHOBUTEIIHHOM
peaKIHH.

11

Teopus 37EKTPOITUTHYECKOMN AUCCOITHALIIH.
CubHbIE U clTa0ble AIEKTPOITUTHI

12

Peakiuu nonHoro ooMeHa. Y clioBus
POTEKAHHUS peaKuii HOHHOro 0OOMeHa,
MOJIHBIC U COKPAIIEHHBIC HOHHBIC
YPaBHEHUS PEAKLUI.

13

XUMHYECKHE CBOMCTBA KUCIIOT U
OCHOBaHUH B CBETE MPEJICTABIEHUN 00
JJIEKTPOJIUTUYECKON AUCCOLUALINU

14

XMMHYECKHE CBOMCTBAa OCHOBAHMII B CBETE
MPEJICTaBICHUIA 00 IEKTPOIUTUYECKOM
JUCCOIIAIIUH

15

XHUMHUYECKHE CBOMCTBA COJICH B CBETE
MPEJICTaBICHUI 00 AIEKTPOTUTHIECKON
nuccounanuu. [Tonstue o runponuse
cosei

16

[Ipaktuueckas padborta Ne 1. «Pemienue
IKCIIEPUMEHTAIBHBIX 337121

17

KonTponbnas padota Ne2 o teme
«OIIEKTPOJINTUYECKAS TUCCOLIALINS.




XUMUYECKUE pEakliy B paCTBOPAX»

18

OO0m1as XxapakTepucTHKa rajJoreHoB.
XUMHYECKUE CBOMCTBA HA IIPUMEPE XJIOpa

19

Xnoposonopon. ConsiHas KUCIIOTa,
XMMHYECKHE CBOWCTBA, MOJTyYCHUE,
pUMEHEHHE

20

[TpakTrueckas padora Ne 2 o Teme
«[lony4yeHue cCoNTHON KUCIIOTHI, U3yUECHUE
€€ CBOICTB»

21

OO11ast xapakTepucTHKa 31eMeHTOB VIA-
rpymniibl. AJFIOTPOIHbIE MOAU(UKALUI
cepbl. HaxoxneHune cepsl ¥ €€ COeIMHEHNI
B IIpupoJe. XUMUYECKHE CBOMCTBA CEPBI

22

CepoBoaopoj, cTpoeHue, GU3NIECKUEC U
XUMHUYECKUE CBOWCTBA

23

Oxcupel cepsl.

24

Cepnas kucnora, pusndeckue u
XMMHUYECKHE CBOICTBA, IPUMEHEHHE

25

XUMUYECKUE PEAKLIUH, JIEXKAIIUE B OCHOBE
MPOMBINIIEHHOTO CII0Cc00a MOTy4eHus
CEpPHOM KUCIOTBL. XUMUYECKOE
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl
COEIMHEHUSIMH CEPBI

26

Brluncnenue MaccoBo# J10JIM BBIXOJA
IIPOJIYKTa PEAKIINH

27

OO11ast XapaKTepUCTHUKA HIEMEHTOB V A-
rpynnsl. A30T, pacpocTpaHEHHE B
npupoe, Gu3ndeckue 1 XUMHYECKUe




CBOMICTBA

28

AMMHaK, ero Gu3NYecKre U XUMHUUECKUE
CBOMCTBA, ITOJIy4YCHUE U IIPUMECHEHUE

29

[IpaxTuueckas padora Ne 3 o Teme
«[Tomyuenune aMmmuaka, U3yueHHe ero
CBOICTBY»

30

A30THas KUCIOTA, € hu3nYecKue u
XMUMHYECKUE CBOHCTBA

31

Hcnonbs3oBaHnue HUTPATOB U COJIEH
aMMOHHUS B KaU€CTBE MUHEPAJIbHbIX
ynoOpeHuit. XumMu4yeckoe 3arps3HeHue
OKPY’KaIOILleH Cpeibl COETMHEHUSMU a30Ta

32

dochop. Oxeun pocdopa (V) u
docdopHas kucnora, GU3NIESCKHUE U
XAMHYECKHE CBOMCTBA, MOJyYEHUE

33

Hcnonb3oBanue pocdaroB B KauecTse
MUHEPATBHBIX y100peHUil. 3arpsa3HeHue
npupoaHoii cpenbl hocharamu

34

Yrnepon, pacipoCTpaHeHUE B IPUPOJE,
¢duznyecKkue 1 XuMHUYECKHE CBONCTBA

35

Oxkcuppl yraepoaa, ux Gpusndeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTUICCKHE
poOJIEMBbI, CBSI3aHHBIE C OKCHIOM

yriepona (IV)

36

VYroapHasg KACI0Ta U €€ COJIH

37

[IpakTuueckas pabora Ne 4 o reme
"ITosrydeHne yrieKucioro rasa.
KauectBenHnas peakuus Ha kapOoHaT-HOH"




38

HCpBOHa‘IaJIBHBIG IIOHATHS 00
OpTraHU4YC€CKUX BCHICCTBAX KaK O
COCIMHCHUAX Yriiepoga

39

Kpemuuii u ero coenuHeHus

40

CHITIKaThI, MX UCIIOJIH30BAHKE B OBITY, B
IIPOMBILIUIEHHOCTH. BaskHeine
CTPOUTEIIbHBIE MaTEpHAJIbI: KepaMHUKa,
CTEKJIO, LIEMEHT, OETOH, JKEJI€300ETOH.
[TpoGaemMbI 6€30maCHOTO UCITOJIH30BAHUS
CTPOUTEIILHBIX MaTEPUAJIOB B
MMOBCEIHEBHOM KU3HH.

41

[IpakTuyeckas padora Ne 5. Perenune
SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«Baxnenme HeMeTauIbl U X
COCITMHCHUS

42

KonTpoabnas padora Ne3 o teme
«BaxHelIe HeMeTalIIbl U UX
COEIMHEHUS)

43

OO61as XxapakTepucTUKa XMMUYECKHX
3JIEMEHTOB — METAJUIOB. MeTauinaecKast
CBSI3b M METAJUTMYECKAsi KPHCTAIUTNIECKast
peméTka. u3nuecKue CBOMCTBa METAJUIOB

44

XHWMHUYECKUE CBOMCTBA METAJLIOB.
DIIEKTPOXUMUYECKNH PSAJT HAIIPSKEHNUI
METAJIJIOB

45

Brrurcnenus mo ypaBHEHUSIM XUMHUYECKHX
peaxIuii, €CIu OJUH U3 PEareHTOB JIaH B
n30BITKE.




OO6m1ue criocoObl MOTYYSHHUST METAILTIOB.
CmnaBel. BeraucneHus mo ypaBHEHUSM

46 XUMHUYECKHUX PEAKIIHiA, €CIIU OJIUH U3
PEareHTOB COACPKUT MIPUMECH

47 [TonsiTHE O KOPPO3UHU METAIIIOB

48 I1lenounble METaUIBI

49 Oxcuibl ¥ THIPOKCHUJIBI HATPUS M KaJIUs

50 [IIemouHO3eMETbHBIE METAILIBI — KAJIBITHI
Y MarHum

51 Baxneime coetnHeHUs KATbIHI

59 JKEcTkoCTh BOIBI U CIIOCOOBI €8
yCTpaHEHHUS
[IpakTuyeckas pabora Ne 6 o reme

53 "YKEcTKOCTh BOJIBI M METOIBI €€
ycTpaHeHus"

54 AmomMuHUH

55 AmM@oTepHbIe CBOMCTBA OKCHIA U
THJIPOKCHIA

56 Keneso

57 Oxcuipl, THAPOKCHIBI U coin xkenesa (1) u
xenesa (I10)
[IpaxTuyeckas paborta Ne 7. Perenue

58 SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe
«BakHelme MeTaibl U UX COSIUHEHHS
Brrurcnenus mo ypaBHEHUSIM XUMHYECKHX

59 peaxIuii, €CIu OJUH U3 PEareHTOB JIaH B

M30BITKE UJIN COJACPIKUT MPHUMECH.
Brrunciaenus maccoBoit J0JIM BbIXOJa




MPOJYKTa PeaKkluu

60 Pemenue 3anau

61 O06o01IeHre U cucTeMaTU3aIus 3HAHUH

62 Kontponbnas pabora Ned o teme 1
«BaxHeimme MeTauibl U UX COCAMHEHHS
BemecTBa 1 Matepualibl B TOBCETHEBHOM

63 JKA3HU 4YeJoBeKa. besonacHoe 1
UCIIOJTb30BaHUE BEIIECTB U XUMHUCCKUX
peaxIuii B OBITY.

64 XUMHUYECKOE 3arps3HCHHUE OKPYKAIOMICH 1
Cpepbl.

65 Posib XuMuH B peICHUN SKOJIOTUIECKUX 1
pobemM

66 PesepBHrlit ypok. O60011eHNE U 1
CUCTEMAaTH3aIIHsI 3HAHHHA

67 PesepBHbIit ypoK. O606IvueHHe u 1
CUCTeMAaTH3aIHsl 3HAHHHA

68 PesepBHbIit ypoK. 06061516HI/IC U 1
CUCTEMAaTH3AIIHsI 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJBHOMN ITPOTPAMMBbBI

8 KJIACC

Kon
MPoBeEPSIEMOro
pe3yJjabTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThbl 0OCBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI7[ nporpaMmMbI OCHOBHOT'O 06mer0 06pa30BaHl/lﬂ

1

ITo Teme: ((HepBOHaan'ILHbIe XUMHNYCCKUC ITOHATHA»

11

pacKpblBaTh CMBICT OCHOBHBIX XMMHUYECKMX TIOHSATHH: aToM,
MOJIEKYJ1a, XHUMUYECKUH JIIEMEHT, IPOCTOE BEILECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs U HEOAHOPOJHAs), BaJCHTHOCTb,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJsIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJISIpDHAs Macca, MaccoBas [0S XMMUYECKOIO
9JIEMEHTa B COEIMHEHUHU, MOJISIPHBI OOBEM, XMMHUYECKas peaxius,
KiIaccuuKanus — peakuMid:  peakUUM — COEAMHEHUs,  PeaKkLuu
pa3joKeHus, peaklUHUy 3aMEeUIeHMs, peakuuu oOMeHa, 5K30- U
SH/IOTEPMHUECKUE DPEAKLUHU, TEMJIOBOH A(PQEKT peakuuu, pacTBop,

MaccCoBas O0Jid BEIICCTBA (HpOHeHTHaH KOHLIeHTpaLII/I}I) B paCcTBOpPC

1.2

HWILNTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKHUX TIOHATHI W

MPHUMCHATH OTU MMOHATUS ITPH OITMCAaHWUN BCIICCTB U UX HpeBpaHIGHI/II\/II

13

HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUIsl COCTaBIeHHS (HOopMys

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

14

PaCKpbIBATh CMBICJI 3aKOHOB COXpaHCHUSA MacCcChI BCUICCTB,
MOCTOSAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O  Y4YC€HUSA, 3aKOHaA

ABoraapo

15

OIpCACIIAATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COEIMHEHUSIX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC PpCaKIUU (HO qucily " COCTaBy

YUYaCTBYIOIIMX B PEAKIIMU BEIIECTB, [0 TEMIOBOMY dPPEKTy)

1.7

BBIUUCIIAT OTHOCHTEJBHYIO MOJIEKYJISPHYIO M MOJISIPHYKO MAacChl

BEIIECTB




18

BBIUHCIISATH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMeHTa 1o Qopmyre

COEINHEHUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIFO BCIICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/IbI TIO3HAHUS — HAOII0ACHHE,
W3MEpEHUe,  MOJICTUPOBAHUE,  OSKCIEPUMEHT  (peajbHbBld U

MBICJICHHBIH )

Ilo Teme: «Bakueiimme NpEaACTAaBUTCIIN HCOPIraHUYCCKHUX BECILIECCTB»

2.1

pPaCKpbIBAaTb CMBICTI OCHOBHBIX XHMHWYCCKHX TTOHSITHIA: OKCH,

KHCJI0Ta, OCHOBAaHUE, COJIb

2.2

OIIPCACIIATh IMPHUHATICKHOCTE BEIIECCTB K OHpeI[eJ'IéHHOMy KJIaCCy

coeMHEHUI 1o popMynam

2.3

KJIacCU(UIUPOBATh HEOPraHUYECKHE BEIIECTBA

2.4

XapakTepu3oBaTh  (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA
BEILIECTB PAa3IUYHBIX KJIACCOB, MOATBEPXKJas ONMUCAHUE IPUMEpaMHU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIIUX XUMHNYCCKUX peaKHI/Iﬁ

25

IIPOTrHO3UPOBATH CBOICTBa BCIICCTB B  3aBHCHMOCTHU OoT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTHU IIPOTCKAHWUA XHUMHUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIOBHUAX

2.6

clieoBaTh MpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYIOol U
nabopaTOpHBIM O00OpPYIOBAaHHEM, a TakK)Ke IMpaBHJIaM OOpaIIeHHs] C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIHUSMU TIO BBHIMOTHEHUIO
na6opaT0pme XUMHUYCCKUX OINBITOB IO IMOJYYCHUIO U CO6I/IpaHI/II-O
ra3o00pa3HbIX BeEmIeCTB (BOJOPOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEIIECTBA, MNIAHUPOBATH U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI TI0
pacrno3HaBaHUIO pacTBOPOB IIEIOYEH M KHCIOT C TOMOIIBIO

UHAUKATOPOB (JIakMyc, peHon(Tanent, MeTHIOPAaHX U JPyTrHe)

2.7

MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH

[To Teme: «llepuognueckuii 3akoH u Ilepuommueckas cucrema
xumuyeckux snemeHToB J[. WM. MenneneeBa. CTpoeHue aToMOB.

Xumuyeckas cBA3b. OKMCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIAN)

3.1

PaCKpBIBATE CMBICII OCHOBHBIX XHMHYCCKHX THOHSTHH: AApO aroma,
JNIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOWTalnb, pajuyCc aroma,

XUMHYECKasd CBA3b, IOJAPHAA MW HCEIOJISIPHAsd KOBAJICHTHAs CBA3b,




OJICKTPOOTPULATCIIBHOCTh, HOHHasd CBA3b, HWOH, KaTHOH, AaHHWOH,

CTCIICHb OKUCJICHUS

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHUYCCKUC JJICMCHTHI

3.3

OIMCHIBATh M XapaKTepHU30BaTh TaOimuHyr Gopmy [lepuommueckoii
CUCTEMBl XHMHYECKUX 3JIEMEHTOB: pa3jNdaTh MOHITHS «TJaBHAsS
noarpynma (Arpynma)» u «mobouyHas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOJbI

3.4

packpeiBaTh cMbica Ilepuoamueckoro 3axkona [[.M. Menneneena:
JIEMOHCTPUPOBATH MOHUMAHUE MEPUOJINYECKON 3aBUCUMOCTH CBOMCTB
XMMHYECKHUX DJJIEMEHTOB OT uX mnoJjiokeHus B Ilepuoanueckoit

CUCTCEMC

35

COOTHOCUTh  00O3HAuYEHUs, KOTOpbIE HUMETcS B  Tabnwuie
«[lepuomuyeckass  cuctemMa  XUMHUecKUx  anemeHtoB  JI.U.
MenzeneeBa» C YHUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHUS aTOMOB
XUMHAYECKHX D3JIEMEHTOB (COCTaB MW 3apsii siapa, oOliee YHcIio

QJICKTPOHOB H PACIPCACICHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

OIpCACIIATh CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHI)IX

COCIUHCHUAX

3.7

OIIpCACIIATL BHU XHUMHYECKOH CBS3U (KOBaJ'ICHTHaSI n I/IOHHaﬂ) B

HCOPraHUYCCKUX COCAUHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yabTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus

1

ITo Teme: «BemecTBo U XUMUYECKAs] pEAKIUS

11

PACKpPBIBATE CMBICJI OCHOBHBIX XWMHYCCKUX TTOHSATHH: pacTBoOp,
QJICKTPOJUTBI, HEIJCKTPOJIUTHI, IJJICKTPOJIUTHUYCCKAA JAucConuanus,
p€aKkuu HOHHOI'O O6MeHa, KaTajJnu3aTtop, XUMHUYCCKOEC PaBHOBECHUC,
O6paTI/IMBIe n H606paTI/IMBIC pcakuunu,
OKHUCJIMTCIIbHOBOCCTAHOBHUTCIIbHBIC pCaKkuunu, OKUCJINTCIIb,
BOCCTAHOBUTCIIb, OKHUCJICHHUC W  BOCCTAHOBJICHUC, aAJIJIOTPOIIN:,
aM(l)OTepHOCTI), XUMHUYCCKaA CBA3b (KOBaHeHTHaSI, HWOHHa#d,

MeTaJlJIn4yecKas), KpHUCTaJUIMYecKass pemeTKa, CIUIaBbl, CKOPOCTh




XUMHYECKOHN peaKkuu

1.2

HUIUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYCCKHUX MMOHATHUA W

MNPUMCHATH OTU MMOHATUS ITPHU OIIMCAaHUU BCIICCTB U UX HpeBpaH_IeHI/Iﬁ

13

COCTaBJIATh YPABHEHUS 3JIEKTPOJUTUYECKON JUCCOLUALMU KUCIIOT,
LIEJIOYEH M COJIEH, IOJHBIE U COKpAlICHHBIC YPAaBHEHUS PEaKLMN

HOHHOTrO OOMeHa

14

PACKpbIBAaTh CYIIHOCTb OKHCJIUTCIbHO-BOCCTAHOBUTCIIBHBIX pCaKHI/Iﬁ

IIOCPEACTBOM COCTABJICHUA 3JICKTPOHHOI'O 0anaHca 3THUX peaKuHﬁ

15

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIIUU

Ilo Ttemam: «HemeTammel u nx COCOAUHECHUA» H «MeTaniael M KX

COCAUHCHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATH) 00IIKE U CICU(PUIECKUE XUMUUECKIE
CBOMCTBA TPOCTBIX U CIIOKHBIX BEIIECTB, MOJATBEPXKIasi OMHCAHHE
MpUMepaMu MOJICKYJIIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHNYCCKHUX peaKI_II/Iﬁ

2.2

COCTaBJISITb YpPaBHCHHUA peaKHI/Iﬁ, MMOATBCPKAAIOIINX CYHICCTBOBAHUC

TCHETHYCCKOM CBSI3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IIPpOrHO3UPOBAThb CBOMCTBa BCHICCTB B 3aBUCUMOCTH OT UX CTPOCHU,
BO3MOXHOCTH IMPOTCKAHUA XMMHYCCKUX HpeBpameHHﬁ B pas/IMYHbIX

YCIIOBUSX

24

cleoBaTh MpaBWJIaM  TIOJB30BAaHUS XUMHUYECKOW TOCyIOol U
a0opaTOpHBIM O0OPYIOBAaHHEM, a TaK)Ke IMpaBUJIaM OOpAIIEHUS C
BEIIECTBAMH B COOTBETCTBUU C HUHCTPYKIUSMHU IO BBINOJTHEHUIO
na6opaT0prlx XUMHYCCKUX OIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/IIO

ra3006paSHLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

25

HpOBO}II/ITI) pCaKHI/II/I, HOI[TBep)K}IaIOHH/IC Ka‘-ICCTBeHHI)II\/JI COCTaB
pPa3NUYHBIX BEIIECTB: pPACIO3HABATh OMBITHBIM NYTEM XJIOPHU-,
Opomun, womun,  kapOoHat, Qocdar, cumukar, cynabdar,
THUAPOKCUAUOHBI, KaTHOHBl aMMOHHS, MOHBI M3yYEHHBIX METaJUIOB,

NMPUCYTCTBYIOIINEC B BOJAHBIX PACTBOPAX HCOPIraHNYCCKHUX BCIIICCTB

ITo Teme: «XuMUS 1 OKpyXk)aromiasi Cpeaa»

3.1

pacKpbIBaTh  CMBICI OCHOBHBIX  XuMmH4eckux moHstui: [IJIK

BCIICCTBA, KOPPO3UA MCTAJIJIOB

3.2

NPUMCHATE OCHOBHBLIC OIICpallin MBICJIUTEIIBHON JI€ITEIbHOCTH —




aHaIM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTeMAaTHU3aIHIo,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJICIICTBCHHBIX CBH3€I‘/JI — JId I/I3y‘-IeHI/ISI
CBOMCTB BEIIECTB M XHUMHYECKHX PEAKIIHMI, ©CTCCTBCHHOHAYUYHBIC
METOJIbI TIO3HAHWS — HAOMIOJACHUE, H3MEPEHUE, MOJICIIUPOBAHUE,

SKCHEPUMEHT (pEaIbHbIN U MBICJICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 31eMeHT COIePKAHMS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATHUA

11

[Ipenmer xumuu. Ponp XMMUM B JKM3HHM 4YEJIOBEKA. XHMMHS B CHCTEME HayK.
Tena u BemecTBa. PU3UUECKUE CBOICTBA BELIECTB. ATpEeraTHoOe€ COCTOSHUE

BCIICCTB

1.2

IlousTue o METOJaxX ITO3HAHHUA B XUMMUH. YucTele B€IIECTBA U CMECH. CnocoObl

PasaciICHUsA cMmecer

13

ATOMBI W MOJICKYIJIBI. Xumuyeckne dj1eMeHThl. CHMBOIBI  XHUMHUYECKHX

251eMeHTOB. [IpocTbIe U Cll0KHBIE BEIEeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

14

XumMuueckas (bOpMy.]'Ia. BaneHTHOCThP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BC€IICCTB. OtHocuTenbHas aTOMHas macca.
OTtHOCHUTENIBHAS MOJICKYJISIpHAs Macca. MaccoBas 107151 XMMHUYECKOT0 3JIeMEHTa

B COCIMHCHNH

15

KommuectBo BemiecTBa. MoJIb. MOJ'IHpHaH Macca. B3aumocss3b KOJIMYCCTBA,
MacCChbl M YHCJIA CTPYKTYPHBIX CIWMHHIl BCHICCTBA. Pacuétel mo (bopMynaM

XUMHYECKHUX COCIMHEHUM

1.6

Pusznueckue U XUMUYECKUE sBICHUSA. XUMUYECKas peaklus U €€ NMPU3HAKU.
3aKOH COXpaHEHUsl Macchl BellecTB. XuMuueckue ypaBHeHus. Kiaccuduxanms

XUMHUYCCKUX peaKI_[I/Iﬁ (COCI[I/IHGHI/IH, Ppa3IOKCHU:, 3aMCIICHUA, O6MeHa)

1.7

XUMHUECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOW MOCY/10H, ¢ MpaBUiIaMH
paGotel B saboparopun u mnpuéMamMu oOparieHuss ¢ J1abopaTOpHBIM
o0OpyJIOBaHUEM, HU3yUYeHHE W OIUCaHWe (HU3UUECKUX CBOWCTB 00pasloB
HEOPraHMYeCKUX BeUIecTB, HaOdrofeHue (Qu3Mueckux (IUIaBJICHHE BOCKA,
TasHUE JIb/Ia, pAaCTHPAHHUE caxapa B CTYIKE, KUTICHHE M KOHICHCAIUS BOIBI) U
XUMUYECKHX  (TOpeHHe  CBeYM, NPOKAIMBAHUE  METHOW  IPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHUCJIOTOH) SIBJICHWM, HAOJIOJCHHE W OIHMCaHUE
NPU3HAKOB MPOTEKaHMs XUMHMYECKHX peakuuid (pasjoxkeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHCIOTHI C XJOPUIOM Oapus, pasoKeHHE
runpokcuaa meau(Il) mpu HarpeBaHUM, B3aMMOJEHCTBHE XKelle3a C pacCTBOPOM

comu meau(Il), uzydenne cnocoboB pazaeneHus cMeceit (C TOMOIIbIO MAarHUTA,




(¢bunpTpOoBaHUE, BBIMAPWBAHHUE, TUCTHUIUIAIMSA, Xpomatorpadus), MpoBeICHUE
OYHNCTKHN HOBapeHHOI\/'I coJju, HaGJHOI[eHI/Ie " O CaHUC PE3YyJIbTATOB ITPOBCACHUA
OIbITa, WJUTFOCTPUPYIONIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOjeieh

MOJIEKYJI (IIIApOCTEPIKHEBBIX )

Baxnerinme npeacTaBuTeIN HEOPraHUYECKUX BEILIECTB

2.1

Bosnyx — cmech razos. CocraB Bozayxa. Kucinopog — aneMeHT U mpoctoe
BemecTBo. HaxokneHue kucimopoaa B mpupope, GU3NYECKUE U XUMUYECKUE
cBoiictBa (peakumu ropenus). Oxcunbl. Ilpumenenue kucimopoga. CrocoObl
MONyYeHUs KHUCIopoga B JabopaTopuM M NPOMBINUIEHHOCTH. KpyroBopot

Kucnopoa B npupoje. O30H — ajuIoTponHasi MOAU(PHUKAIUS KUCIOpOoia

2.2

TennoBoit 3¢ ekt XUMUIECKOH peaknu, TEePMOXUMUYECKHE YPaBHEHHUS, 9K30-
U DHJI0TEpPMUYECKHE peakluy. TOIIMBO: Yroib U METaH. 3arpsa3HeHHe BO31yXa,

YCUIICHHUEC ITAPHUKOBOTO 3(1)(1)eKTa, pa3pyuI€HUC 030HOBOI'O CJIOA

2.3

Bomopoa — anemeHT u npoctoe BemiectBo. HaxoxaeHue Boopoia B pHpo/Ie,
¢dusnveckue W XMMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CIOCOOBI IMOIYYCHHSI.

Kucnore! u conu

2.4

Mousipabiii 00BEM ra3oB. PacuéTsl 1o XMMHUUECKUM ypaBHEHUSAM

2.5

Odusnyeckue CcBoMcTBAa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
Hacpiiennbsle 1 HEHACBIILIEHHBIE PACTBOPHI. PaCTBOPHUMOCTH BELIECTB B BOJE.
MaccoBasg nons Bemectsa B pacTBOpe. XUMHUYECKHE CBOWMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpupOAE U B KU3HM 4YenoBeka. Kpyrosopor
BOABI B TMpupoje. 3arps3HEeHHWe MNpUPOAHBIX BOJ. OXxpaHa M OYMCTKA

MPUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHuid. Okcuabl. Kiaccuduxanums
OKCHJIOB: cojeoOpasyromue (OCHOBHbBIE, KHUCIOTHbIE, amMQoOTepHble) U
HecoseoOpasyrone. Homenknarypa okcuioB. Du3nueckue W XHUMHUYECKHE

CBOMCTBA OKCUIOB. [lonydyeHne okcnuaoB

2.7

OcHoBanus. Kiaccudukanust ocHoBaHMH: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHuil. OU3nUeCcKrue U XUMHYECKHAE CBOMCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUA

2.8

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucnor. dusmdeckue u
XUMHUecKHne cBoiicTBa KHcIIOoT. Pan aktuBHOocTH MetamiaoB H.H. bekerosa.

HOJ’Iy‘{eHI/IC KHUCJIOT

2.9

Comu. Homenkimarypa coneil. dusnueckue M XMUMHUYECKUE CBOMCTBA COJEH.

ITonyuyenue cone




2.10

I'eneTnueckast CBA3b MCXKIY KilaCCaMH HCOPIraHUYCCKUX COG)II/IHGHI/II\/'I

2.11

XUMUYECKUN  DKCIEPUMEHT: KAa4eCTBEHHOE  OINpPEACICHUE  COACpKaHMS
KHCJIOpOAa B BO3JyXe, IMOJydyeHHE, cOOMpaHHe, paclio3HaBaHHE U HM3y4YCHUE
CBOWCTB KHCJIOPO/a, HAOIIOAEHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
yCIIOBUSI BOSHUKHOBEHUS U NpPEKpallleHusl TOpeHus (Iokapa), 0O3HaKOMJIEHHUE C
o0Opa3llaMu OKCHJOB M OINHUCAHME HX CBOMCTB, IOJy4eHHE, COOMpaHHeE,
pacro3HaBaHUE W HM3Y4YEHUE CBOWCTB BOJOpOJa (FOpeHHue), B3auMOJICUCTBUE
Boztopoza ¢ okcuoM mMenu(ll) (Bo3aMOXXHO HMCIOIB30BAHUE BUCOMATEPUAIIOB),
HaOmogeHne oOpas3loB BEIIECTB KOJIWYECTBOM | MO, HCCIIEOBaHHE
0COOEHHOCTEM pacTBOpEHUs BEIIECTB C PA3JIMYHOM  pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCCOBOM JOJIEH PaCTBOPEHHOIO
BEIIECTBA, B3aUMOJCICTBHE BOABI C MeTaulaMd (HaTpUeM M KaJlbLUEM)
(BO3MOYKHO HCIOJB30BaHUE BUJICOMATEPHAIIOB), OIPEAEIECHUE PACTBOPOB
KUCIOT M IIeJIOYed C IOMOUIbI0 HMHIUKATOPOB, HCcieloBaHHE 0Opas3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOIACHHE W3MEHEHUs
OKpPAacCKM HHJIUKAaTOpPOB B pacTBOpax KHCIOT U INEJIoYel, H3ydeHHE
B3auMozeiicTBus okcuga meau(Il) ¢ pacTBopoM cepHOM KUCIOTHI, KHCIOT €
METaJUIAMM, PEAKLINNA HEUTPAIU3ALHNH, TI0JyYCHHE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOIO0 MeTajyla JPYI'MM U3 pacTBOpa COJM, pELIEHUE
SKCIIEPUMEHTAJIBHBIX 3aJa4 1o TeMme «Baxneline Kiacchl HEOPraHMYECKHX

COETMHEHUN))

IIepnonnueckuit 3akoH u [lepnonnueckas cucreMa XUMAYECKHUX JJIEMEHTOB
J.U. MenneneeBa. CtpoeHue aToMOB. XUMHYECKasi CBsI3b. OKUCIUTEIHHO-

BOCCTAHOBUTCIIbHBIC PCAKITNU

3.1

[lepBpie TOMBITKA KIACCU(PUKALMKM XUMHUYECKUX dJeMeHTOB. [loHsTHe o0
TPYIIax CXOJHBIX JJIEMEHTOB (IIETOYHBIE U IETOYHO3EMENIbHBIE METAJIIbI,
rajloreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyloT amdoTepHbIe

OKCHUABI U TUAPOKCHIbI

3.2

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XuMHIeCKUX 31aeMeHToB J1.1.
Meneneesa. KopoTkonepuonnas u JUIMHHOTIEpUOHAS (bopMbI
[lepuoanueckot cucrembl xumuueckux odnemMeHroB J[.M. Menneneesa.
[Iepuonsr u rpynmbel. OU3NYECKHIA CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB

Inepruoaa U rpymibl 3JIEMCHTA

3.3

CTpOeHI/IC atroMoB. CocTaB aTOMHBIX AACP. H3oTomEl. 3HeKTp0HBI. CTpOCHI/IC

QJICKTPOHHBIX 000JI0UE€K  aTOMOB MECPBBIX 20 XUMHYECKHX DJIEMCHTOB




[Tepuonnueckoit cucremsl J[.M. MenaeneeBa. XapakTrepucTuKa XUMHUYECKOTO

3JIEMEHTa 1o ero noJjioxenuto B [lepuoanueckoit cucreme [1.M1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMSI pajJnyca aToOMOB XHMMHYECKUX JJIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TpylnmaM M IEPUOJAM.
3nauenue [lepuoguueckoro 3akoHa u Ilepmonnyueckoil CUCTEMbl XUMHYECKUX
3JIEMEHTOB ISl pa3BUTUs Hayku WU npaktuku. .M. MennaeneeB — y4€HbIA U

I'paXXJIaHHUH

3.5

Xumnueckass cBsa3b. KoBaneHTHas (monisipHas M HEMOJSIpHAs)  CBS3b.

9J'IeKTp00TpI/II_[aTeJ'IBHOCTB XHMHYECKHX 3JIeMeHTOB. oHHAas CBA3b

3.6

Crenenpb okucicHus. OKHCIUTEIFHOBOCCTAHOBUTCIIHHEIC pCeakunu. Hpoueccm

OKHCJICHMS ¥ BOCCTaHOBJICHHA. OKUCIIMTEIN U BOCCTAHOBUTEIIN

3.7

XUMHYECKUM OKCIICPUMCHT. HU3YYCHUC 06pa3u0B BCIICCTB MCTALLIOB H
HEMCTAJIJIOB, B3aUMOICHCTBHE THAPOKCHIAA IUWHKAa C paCTBOpaMud KHUCIOT H
menoqeﬁ, MMPOBCACHUEC OIBbITOB, WIUIIOCTPUPYIOINHUX IMPUMEPBI OKUCIHUTCIIbHO-

BOCCTAHOBUTEJBHBIX peakiuii (TOpeHue, peakiuy pa3ioKeHHs], COSTUHEHNS)

9 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

BemectBo 1 xumnueckas peakuus. [loBropenune

11

[Tepuonnueckuii 3akoH. Ilepuoguyeckas cucreMa XUMUYECKUX diiemMeHToB 1. M.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, KalblUusi MU HX
COCMHEHHI B COOTBETCTBHM C MOJIOKEHHUEM 3JIeMEHTOB B llepuommyeckoi

CUCTCMC U CTPOCHUECM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHJbl XHUMHMUYECKON CBA3U. THNBI KpHUCTaNIMYECKUX
pEelETOK, 3aBUCUMOCTb CBOVWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJa XuMudeckoi cBsizu. Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BEIIECTB,
OTHOCAIIMXCA K Ppa3IM4HBIM KJIACCAM HEOPTaHMYECKUX  COEIMHEHUH,

TFCHECTUYCCKAA CBA3b HCOPraHUYCCKHX BCIICCTB

13

Knaccugukanus XuMUYeCKUX peakiuil Mo pa3InyHbIM MpU3HaKaM (110 YUCIY U
COCTaBy YYaCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(QeKTy, Mo

N3MCHCHHIO CTEIICHECH OKHCIICHHS XHMMHYSCKHX 9JIEMCHTOB, II0 O6paTI/IMOCTI/I,




MO0 y4YacTUIO KaTajam3aropa). OK30- W OSHAOTEPMHUYECKHE  PEaKIIHy,

TEPMOXUMHUYECKHE ypaBHEHUs. [[oHATHE O CKOPOCTH XUMHUYECKOH peaKun

14

[Tonarue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOTEHHBIX M TeTePOTreHHBIX peakiusax. [IoHITHe 0 XUMHUYECKOM PaBHOBECHH.
@akToppl, BIMIIONIME HAa CKOPOCTh XHUMHYECKOM PEAKUUH W IIOJIOKEHHE

XUMHNYCCKOTI'O PaBHOBCCHA

15

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKknuu, BHCKTpOHHBIﬁ OaaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKknu. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ C HUCIOJb30BaHHUECM MCTOJAa

OJICKTPOHHOI'O Oananca

1.6

Teopust 2JIEKTPOIIMTUUECKONH TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, annoHsl. MexaHU3M JUCCOLMAIMHU BEIIECTB C Pa3IMYHbIMU BUAAMU
xuMudeckol cBsa3u. Crenenp nucconuanuu. CuibHbIE U cIa0ble 3JEKTPOJIUTHI.
Peaknmm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMii MOHHOTO OOMEHa,
IIOJIHBIE U COKpAIEHHBIE HOHHBIE ypaBHEHMsI peakuuid. CBONCTBa KHCIIOT,
OCHOBAaHMH U COJE B CBETE€ MPEACTABICHHA OO0 3JIEKTPOIUTHYECKON

Aucconnualnuu. KauecTtBeHHBIE pC€aKuu Ha HOHBI. ITonsatue o TUAPOIU3C coJieit

1.7

XUMHU4YeCKUH OKCIICPUMCHT: O3HAKOMIJICHHC C MOJACIAMU KPUCTATINYCCKUX
PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAUIOB M HEMeTauioB (rpadura u
anmMasa), CJIOKHBIX BEIIECTB (XJIOpUJa HATpHsi); UCCICIOBAHUE 3aBHUCHUMOCTH
CKOPOCTH XHUMHYECKOW peakluud OT BO3ACHCTBUS Pa3TUYHBIX (PAKTOPOB;
WCCIICIOBAaHUE  DJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JTUCCOLMAIMU  KHCIOT, IIeNo4Yeid u coliell  (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB); TIPOBEJACHUE ONBITOB, WIUIIOCTPUPYIOMIUX MPH3HAKH
MPOTEKaHUs PeaKInii MOHHOTO oOMeHa (00pa3oBaHUEe OCalKa, BhIACIECHUE ra3a,
oOpa3oBaHHE BOJIbl); OMNBITOB, HWIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peakluii (TOpeHHe, PeaKkIuu Pa3JIoKEeHUS, COCIUHEHUs);
pacro3HaBaHNe HEOPTaHUICCKUX BEIIECTB C MOMOIIBI0 KAYeCTBEHHBIX PEaKIIHIA

Ha MOHBI; pCIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4

HemeTamisl 1 UX COeAUHEHUS

2.1

OO6mast  xapaktepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe cTeneHu okucineHnus. CTpoeHne u (pu3ndeckre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XWMHYECKHME CBOWCTBAa Ha TMpHUMEPE XJopa
(B3auMo/IeliCTBE C MeTaUlaMU, HEMETaJUIaMH, MIeIo4aMu). XIIOPOBOIOPO.

ComnsiHast KUCI0Ta, XMMHUUECKHUE CBOWCTBA, MOIy4YeHHe, MpuMeHeHue. JlelicTBue




XJIOpa U XJIOPOBOJOPO/Ia Ha OpPraHu3M uejioBeKa. BaxkHeilline XJI0puabl U UX

HaxO0’KJICHHUE B MIPUPOJIC

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHn okucieHus. CtpoeHue u pusnyeckue CBOWCTBA
MPOCTBIX BEUIECTB — KHUCIOpPOJAa M Cepbl. AJUIOTPOIHBIC MOIU(DUKAIIH
KHCIOpPOAa W cephl. XUMHYECKHe CBoicTBa cepbl. CepoBOIOpOJ, CTPOEHUE,
¢dusnveckne W XUMHUYECKHE CBOWCTBA. OKCHIBI Cepbl KaK MpPEICTaBUTEIH
KHUCJIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKUE CBOICTBA
(oOmue Kak mpencTaBHTENs Kilacca KUCIOT W crienuduueckue). XUMHUYECKHE
peakiuu, JeKale B OCHOBE MPOMBIIIICHHOTO CIOc00a IMONy4eHUs! CEepHOM
kucioThl. Ilpumenenne. Conmu CepHOM KHCIOTHI, Ka4eCTBEHHAs peakius Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ COCOUHEHUH B MpHUPOJE. XUMHUECKOE
3arpsi3HCHUE OKPYIKAIOIICH Cpelbl COCIUHCHHUSIMHU Cepbl (KUCIOTHBIC TOXIIH,

3arpsA3HCHUC BO31yXa U BOI[OéMOB), CII0COOBI €T0 MpCaAOTBPALICHUS

2.3

OO6miass xapakTepucTuka 3JeMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEPHBIE CTETIEHNU OKUCIICHUS. A30T, paCIpOCTpaHEHUE B IPHUPO/IE,
¢dusnveckne u XUMU4Iecknue cBoiictBa. Kpyrosopor a3ora B mpupozae. AMMHUAK,
ero (u3MYeckre M XUMUYECKHE CBOICTBa, MojydyeHHe U mpumeHeHue. Conu
aMMOHUA, ux (1)I/I3I/I‘-IGCKI/I€ n XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHHUC.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUA. A30THas KUCIIOTa, €€ MOJydeHue,
¢bu3nvecKkue M XUMHUYECKHE CBOMCTBa (0OIIME Kak MPEACTaBUTENs Kiacca
KUCIOT M cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJEd aMMOHUS B
KauecTBE MHMHEpAIbHBIX y100peHuil. XUMHUYECKOE 3arpsi3HEHUE OKpy’Karolei
Cpezbl COeMHEHUSIMH a30Ta (KUCIOTHBIE JI0K/H, 3arpsi3HEHNE BO3/yXa, MOYBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, puMUEcKre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, Qusnueckue u
XUMHUYECKUE CBOWCTBa, monydeHue. Mcmomp3zoBanue QocdaToB B KayecTBe

MUHEpaJIbHBIX Y100peHuit

2.5

OO6miass xapaktepuctuka syeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHblE CTENEHU OKHCIEHUs. YTIJepoJ, aUIOTPOIHbIE
Moau(dUKaIMK, paclpocTpaHeHHe B TpUpoje, (PU3MUeckrne U XUMHUYECKHE
cBoiictBa. Aacopomusi. Kpyrosopot yriepoaa B mpuponae. Okcuabl yriiepoaa,
ux (usuveckre W XUMHUYECKUE CBOWCTBA, JEWCTBHE HAa JKUBHIE OPraHU3MBI,

IMOJIYYCHHUEC U TPUMCHCHUC. DKOJIOTHYECKHE r[p06ner,1, CBsA3aHHBIC C OKCHUJIOM




yrinepona(IV); rumoresa rin00aabHOTO TMOTEIJICHUS KJIMMaTa, MapHUKOBBIN
apdekr. YroiapHas KuCIOTa W €€ COoNMu, HX (U3MYECKHE U XHUMUYECKUE
CBOWCTBa, TOJY4YCHHUE W TpuUMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
noHbl. Vcrmonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH H

CEJILCKOM XO3SIUCTBE

2.6

IlepBoHauyasibHblE MOHATHS 00 OPraHMYECKHUX BELIECTBAX KaK O COEAMHEHUSX
yriaepoga (MeTaH, 3TaH, ITWJICH, AaleTWIEH, 3TaHoJ, TIJHMLEPHH, YKCyCHas
kucnora). MIx coctaB u xumuueckoe crpoeHue. [lonstue o Oumosormyecku
BaXHBIX BEILECTBAX: XHpax, OelIKax, YrieBoJaX — M HMX pOJIM B KHU3HU
yenoBeka. MaTepuaabHOE €IMHCTBO OPraHMYEeCKMX M HEOPraHWYECKHUX

COETMHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHE CBOMCTBA, I[OJIyY€HUE W
npumenenue. CoenuHeHus KpemHUsi B mnpupoje. OOmue mnpeacraBieHus 00
okcune kpemuusA(IV) u kpemuueBol kuciote. CHIIMKAThI, UX UCIIOIb30BAaHHUE B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH. BakHEHTIIHE CTPOUTEIHHBIC MaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, »ejae300eToH. [IpolGiiembl Oe30macHOro

HCIIOJIb30BAaHHA CTPOUTCIIbHBIX MAaTCPUAJIOB B MOBCEIHEBHOM JKU3HHU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3Y4eHHE OOpa3l0B HEOPraHUMYECKHUX BEILECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEIECHUE KAYECTBEHHBIX PEAKUUI Ha XJIOpU[-
MOHBl WU HaONIOJICHWE IPU3HAKOB MX IMPOTEKAHHUS; OIBITHI, OTPaXKAIOIINE
¢u3nyeckre U XMMUYECKHE CBOMCTBA raJIOTEHOB U UX COEIUHEHUH (BO3MOXKHO
WCIOJIb30BaHNE BUJEOMATEPHANIOB); O3HAKOMJIEHHME C O0pa3lamMH XJIOPHJIOB
(rajloreHN1I0B); O3HAaKOMJICHME C oOpa3uamu cepbl M €€ COeIUHEHHSIMU
(BO3MOHO  HCIIOJIb30BAaHWE BHUJEOMATEPUATIOB); HAOIOJIEHHE TIpoliecca
o0yrJIMBaHUs caxapa IOJ JeHcTBUEM KOHLIEHTPUPOBAHHON CEpHOW KHUCIOTHI,
U3Y4YeHHE XMMMUYECKHUX CBOMCTB pa30aBlI€HHOW CEpHOI KHUCIIOTHI, MPOBEIECHUE
KayeCTBEHHONW peakuuu Ha cCcynb(parT-uoH M HaOJIOJeHHe Ipu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NYECKUMH CBOIICTBaMM a30Ta, pocdopa u ux
COoeMHEHUIl (BO3MOYKHO HCHOJb30BAHUE BHUJIEOMATEpUANIOB), 0Opa3Lamu
a30THBIX U (HOoChHOPHBIX YAOOPEHUH; MOTyUeHUE, COOMPaHUE, pacliO3HABAaHUE U
U3Y4YEHHE CBOICTB aMMHaKa; IPOBEJCHHE KAauyeCTBEHHBIX pEakUuil Ha HOH
aMMOHHUA U ¢docaT-uOH U U3YYEHHE TPU3HAKOB MX IMPOTEKaHUS,
B3aMMOJIEICTBUE KOHIIECHTPUPOBAHHON a30THOM KHUCIOTHI C MEIBIO (BO3MOXKHO
UCIOJIb30BaHNWE BUJIEOMATEPHANIOB); HM3YyUYE€HHE MOJENeH KPUCTAUTMUECKUX
pemiéTok anmasa, rpadurta, QymuepeHa; O3HAKOMJIEHHE C MPOLIECCOM

azicopOLIMK PacTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM




MPOTHBOTa3a; TOJY4YeHUE, COOMpaHHe, pacliO3HABAaHHE W H3YYCHHE CBOWCTB
YIJIGKHCIIOTO Ta3a; MPOBEJCHWE KAaYeCTBEHHBIX peEakiuii Ha KapOOHAT- U
CHJIMKAT-HOHBl M W3yYEHHE NPHU3HAKOB KX IPOTEKAaHUS; O3HAKOMIICHHE C
HpOHYKHHCﬁ CUJIMKATHOU MPOMBINIJICHHOCTH; PCHICHUC JSKCIICPHUMCHTAJIBHBIX

3aJ1a4 0 TeMe «Ba)kHelIne HeEMETAJUIBI Y UX COEOUHEHUY

MeTtamisl 1 BX COCIMHCHUA

3.1

OO01mmas xapaKTepUCTUKa XUMUYECKHIX JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nojoxxenus B llepuoamyeckoid cucreme xuMuueckux dieMeHtoB J[.H.
MenneneeBa u ctpoeHust atroMoB. CTpoeHue MeTauioB. MeTtaminueckas CBs3b U
MeTaJUTMYecKasi KpUCTAUIMUecKas pemeTka. ODJIEKTPOXUMHUYCCKUNA  PST

HaIIpSHKEHUN METAJIIIOB

3.2

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. OO0Iue croco0bl MOTyYeHUS
MeTauioB. [ToHATHE O KOPPO3MH METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
kopposuu. CriaBsl (CTajidb, YyT'yH, JIOPATIOMAHUAM, OpOH3a) U UX IPUMEHEHUE B

6BITy W ITPOMBIIIJIICHHOCTH

3.3

[[lenounsle MeTayuibl: nonoxeHue B llepmonnyeckoil cucteMe XMMHUYECKHUX
aemenToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HAaXOXJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpust U Kanus). OKkcuasl u
TMJIPOKCUABI HaTpus U Kanus. lIpuMeHeHue MLIeNOYHBIX METAJIOB U MX

COETMHEHUN

3.4

IIlemoyHo3eMeNbHBICE  METAJJIbl MarHuid W KaJbI[UW: TIOJOXXEHHE B
[Tepuoanueckoit cucreme xuMmuueckux 3ineMeHToB [[.1. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXXJeHue B mnpupone. PU3MYECKHe U XUMHUYECKHE CBOMCTBA
Marausi ¥ Kajblus. BakHeime coeanHeHUs KaiubIus (OKCUI, THUIAPOKCHUI,

comn). JKEcTKoCcTh BOABI M CIIOCOOBI €€ yCTpaHEHUS

3.5

AJFOMUHMI: TI0J0KeHUE B [leprnoanyeckoi cUCTEME XMMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpOEHHUE aToMa; HaxOXKJAeHUE B npupone. Puzndeckue u
XUMHUYECKHE CBOMCTBA allfoMUHMSI. AM(DOTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA

AJIFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMuyeckux 3neMenToB J[.1.
MenzeneeBa; CTpOEHHWE aTOMa; HAXOXKJIECHHE B mpupone. Dusnmyeckue u
XUMHYECKHE CBOMCTBa >kene3a. Okcuapl, ruapokcuasl U comu sxenesa(ll) u

xene3a(lll), ux coctas, CBOMCTBA U MOTYICHHE

3.7

XUMUYEeCKUH OKCIICPUMCHT: O3HAKOMIICHHE C O6pa3HaMI/I METAIJIOB U CIIJIaBOB,

X (U3NYECKHMHU CBOWCTBAMH; H3y4YEHHE pEe3YyJbTaTOB KOPPO3HH METaJIOB




(BO3MOXHO HCIIOJTh30BaHNE BHJICOMATEPHAJIOB), 0CoOeHHOCTEH
B3aUMOJCHCTBUS OKCHJA KajdbllUd M HATpusi C BOJOM  (BO3MOXKHO
HCIIOIb30BaHUE BHJICOMATEPHAIIOB); HCCJICIOBAHUE CBOMCTB JKECTKOW BOJIBI;
mpoiiecca TOpPEHHs Kejle3a B KUCIOpojAe (BO3MOXKHO — HCIOJIb30BAHUE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUsI KAaYeCTBEHHBIX PEAKIIUH Ha MOHBI
(marnus, xanbius, amoMunus, nuHka, skenesa(ll) u xenmesza(lll), menu(Il);
HaOJII0JICHUE W ONMCAaHUE MPOIECCOB OKpAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kamss W Kaublug  (BO3MOXKHO  HCIIOJIB30BaHHME  BHUACOMATEPHAJIOB),
uccienoBanre aM(pOTEPHBIX CBOWCTB THAPOKCHA ATIOMUHUS U TUIPOKCHIA
[IMHKA; PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHele MeTamibl 1

nX COCAUHCHUS)

XuMus u OKpYyzKaroias cpeaa
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Hosele MaTepuansl n TexHonoruu. BemecTBa U mMarepualbl B MOBCEJHEBHOU
JKU3HM 4YelloBeKa. XUMUS U 310pOBbE. be3onacHoe MCIonb30BaHUE BELIECTB U
XUMHUYECKUX peakiuil B ObITy. [lepBas momomb IpU XMMHUYECKHX OXKOTax U

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  TPaMOTHOCTH.  XUMHYECKOE  3arpsi3HCHHE
okpyxatomen cpeasl [1/IK. Pons xumum B pemieHnr 3KOJIOTHYECKUX TPOOIIEM.
[IpupoaHbIle HWCTOYHUKH YIIIEBOJAOPOIOB (Yroyib, MPUPOIHBIA Ta3, HE(ThH),

MPOYKTHI X TIEPepabOTKH, UX POJIb B OBITY U IPOMBIILICHHOCTH

4.3

XUMUYECKUH 3KCIEPUMEHT: U3y4yeHHe 00pa3lioB MaTepuasIoB (CTEKJIO, CIIaBbl

METAJIJIOB, MTOJIMMEPHBIE MaTEPUAIbI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBAHUSA K PEAMETHBIM pe3yJibTATAM
0a30BOIr0 YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOT'0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O II03HaBa€MOCTH SIBJICHUH NPUPOAbI, NOHUMAaHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIeH KyabTYpbl W IMPaKTHYECKOU
NeSTeIbHOCTH YEJIOBEKAa B YCIOBHMSX COBPEMEHHOIO OOIIECTBa;

IIOHUMAHHUEC MECTAa XUMHHU CPCIU NPYTHUX €CTCCTBCHHBIX HAYK

1.2

0 HAaY4YHbIX MCETOJAAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCTOAAaX HMCCICAOBAaHUA BCHICCTB U HU3YUYCHUA
XUMHNYCCKHUX peaKquI; YMCHHC HCIIOJIB30BAaTh MOJCIN JJIA

00BACHECHUS CTPOCHHA aTOMOB U MOJICKYJI

13

0 cdepax npodeccuoHaATbHON NeSATEIbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPCMCHHBIMU TCXHOJOIUAMHU, OCHOBAHHBIMU Ha JOCTUIKCHHAX
XMMHUYECKOM HAyKH, YTO IO3BOJMT OOYYarOLIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayiieil npodecCuoHaIbHON NesSTeIbHOCTH
U clieNlaTh OCO3HAHHBIM BBIOOp XMMHUHM Kak MpO(UIBLHOrO mpenmera

MIpH [Iepexo0/ie Ha YPOBEHb CPEeIHEro o0IIero oopa3oBaHus

Bianenne cucremMoll XMMHYECKMX 3HAaHMW W YMEHHE NPHUMEHATH

CUCTEMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKJIKOYACT:

2.1

BAKHEHIINE XUMUYECKHE TOHATUSA: XUMHUYECKHM DJIEMEHT, aToM,
MOJIEKYJIA, BEIECTBO, IIPOCTOE U CIOKHOE BEIIECTBO, OJAHOPOAHAS U
HEOJIHOPOJHAsl CMECh, OTHOCUTENIbHBIE aTOMHasi W MOJEKYJspHas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJSPHAas Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJIb (CpelHss), XUMHUYecKas
peakuus, peaklUHd COEOUHEHMs, PEAKLUH pPa3JIOoKEHUS, PEaKLIUuU
3aMeleHus], peakuu oOMeHa, TeroBol 3(pQexT peakiuu, 3K30- U
9HAOTEPMHUUECKHE PEAKLIUH, PAacTBOp, MaccoBas J0JII XMUMHUYECKOTO
3JIEMEHTa B COEIMHEHUH, MAacCOBast 10JIS1 U IPOLIEHTHAs! KOHIEHTpalus

BELIECTBA B PACTBOPE, SIIPO aTOMa, JIEKTPOHHBIH CIIOM aToMa, aTOMHast




opbuTanp, paauMyc aroma, BaJEHTHOCTb, CTENEHb OKUCJICHHUS,
XMUMHUYECKast CBSA3b, HNIEKTPOOTPHLIATEIBHOCT, MOJISIPHAS M HETOJIApHAs
KOBaJICHTHasl ~ CBSI3b, HMOHHAs  CBSI3b, METAJUIMYECKas  CBS3b,
KpUCTaJlIM4ecKasi pemérka (aToOMHas, HWOHHAs, MeTaJlJIM4ecKas,
MOJIEKYJISIpHAsl), MOH, KaTUOH, aHHOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
NIEKTPOJIMTUYECKAs JAUCCOLMAIMS, pPEaKIMd HMOHHOTO OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMHU,  OKUCIUTEIb U
BOCCTAaHOBUTENIb, OKHUCJICHHE U BOCCTAaHOBJICHHE, JJIEKTPOJIU3,
XHUMHAYECKOE paBHOBecHe, OOpaTMMble W HEOOpaTUMbIE pPEAKIIUH,
CKOpOCTh XUMHUYECKON peakuuu, kartamuzatop, I[IJK, xkopposus

METAJIJIOB, CIIJIaBbl

2.2

OCHOBOIIOJIATalONIME 3aKOHbI XMMHHU: 3aKOH COXPAHEHUs Macchl,
nepuoguueckuii  3akoH J(J. MeHnneneeBa, 3aKOH IIOCTOSHCTBA

COoCTaBa, 3aKOH ABoraszo

2.3

TCOpHUH XHUMHH: ATOMHO-MOJICKYJISIpHAad TCOpuUs, TCOpUA

3JICKTpOHHTH‘ICCKOfI JUucconuannnu

Bnagenue ocHoBaMu XUMHUYECKOM I'paMOTHOCTH, BKJTIOYAIOILICH
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yYMEHHE MPaBUIIbHO UCIIOIH30BATh U3YYCHHBIEC BEIIECTBA U MATEPHUAIIBI
(B TOM uHcine MHUHEpalbHbIE YIOOPEHHS, METaUIbl W CIUIABHI,
MPOAYKTHl TEpepadOTKH MPUPOIHBIX HCTOYHHUKOB YTIIEBOJIOPOJIOB
(yras, mpupoaHoro rasa, He)TH) B OBITY, CEJIBCKOM XO34HCTBE, Ha
MPOU3BOJICTBE M TMOHWMAaHHWE 3HAYCHHS JKHPOB, OEJIKOB, YIIIEBOJIOB
JUIs OpTaHHW3Ma 4YeJlOBeKa; YMEHHE MPOrHO3UPOBATh BIHSHUE BEIECTB

U XUMHUYCCKUX HNPOUCCCOB HA OpPraHrU3M 4YCJIOBCKA W OKPYKAIOUIYIO

MIPUPOIHYIO CPENY

3.2

YMCHHUEC HUHTCTPUPOBATE XUMHYCCKUC 3HAHHA CO 3HAHUAMHU OPYIUX

y4eOHBIX TIPEIMETOB

3.3

HaJM4ue OomnbITa paboThl C Pa3IMYHBIMM MCTOYHHUKAMU HH(QOpPMAIUH
Mo XMMHMU (HaydHas M HAay4HO-INOMYJIIpHAs JHUTEpaTypa, CIOBapH,

CIPaBOYHMKH, UHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTUBHO OLICHUBATh PIH(bOpMaHI/IIO O BCUICCTBAX, HX
IMpEBpPALICHUAX nu MMPAKTUHYICCKOM MMPUMCHCHUN n YMCHUEC

HCIIOJIb30BAaTh €€ NS pelieHus yueOHO-TTI03HaBaTeIbHBIX 3344

BJ'Ia}ICHI/Ie OCHOBAMH ITOHSATHMHOI'O amnrmapara U CHUMBOJMYCCKOT'O

JA3bIKaA XUMHUHU I COCTAaBJICHUA (bOpMy.]'I HCOPraHWYCCKUX BCHICCTB,




YpPaBHEHUN  XUMHUYECKHMX  pPEAKIUW; OCHOBAMH  XHMHYECKOM

nomenkiarypsl (IUPAC u TpuBHAIBHOM)

YMeHue oOBSACHATH CBsI3b MOJOXKEHHs 3ieMeHTa B Ilepuonnyeckoit

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTHUKAMU CTPOCHHA aTOMOB

5 XUMHUYECKHUX OJJIEMEHTOB (COCTaB M 3apsj sAapa, oOlee Yucio
JJIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB [0 3HEPreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOIOB, KAIUS U KaIbLIUs
[IpencraBnenue O  NEPUOJAMYECKOM  3aBHCUMOCTM  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB (paguyc aTroma, 3JIEKTPOOTPHULATEIbHOCTS),

6 MPOCTBIX W CJOXKHBIX BEUIECTB OT TMOJOXEHHUS JJIIEMEHTOB B
[lepuoguueckoil cucreMe (B MalbIX NEPUOAAX U TIJIABHBIX
MOArpYyIIax) 1 3JEKTPOHHOTO CTPOEHUS aToMa

7 YMeHue K1acCupUIMPOBATH:

7.1 XUMHUYECKHE NIEMEHTBI

7.2 HEOpPraHUYECKUE BEIIECTBA

7.3 XUMHUYECKUE PEAKITUI

8 YMeHue onpeaensTh:

81 BaJICHTHOCTh U CTENEHb OKHCIEHUS XMMHUYECKUX JSJIEMEHTOB, 3apsi

' MOHA

82 BUJl XUMHUYECKOW CBS3M W THUI KPUCTAUIMYECKOH CTPYKTYphl B

' COEAMHEHUSX

8.3 XapakTep cpesibl B BOJHBIX PacTBOPAx BEIIECTB (KUCIOT, OCHOBAHUI)

8.4 OKHUCJIUTEIb U BOCCTAHOBUTEIb

9 YMeHue XxapakTepu30BaTh (PU3MUECKUE U XUMHUECKUE CBOWCTBA:
MPOCTBIX BEIIECTB (KHMCIOPOA, O30H, BOJOPOJ, TpaduT, aimas,

9.1 KpeMHHH, a3oT, Qocdop, cepa, XJIOp, HATPHUil, KaJluid, MarHu,
KaJIBITMH, A TFOMUHHM, KEIJIe30)
CIIO)KHBIX BEIIECTB, B TOM YHCJIE€ MX BOAHBIX pacTBOPOB (BoJa,
aMMHaK, XJOpPOBOJOPOJ, CEpPOBOJAOPON, OKCHIbl U THUIPOKCHIBI

9. metamioB [-IIA rpynn, amtomunus, menu (II), uunka, xeneza (II u

' III), okenpasr yraepona (I u IV), kpemuus (IV), azota u dochopa (111
u V), cepot (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,
dbocdopnas, yroapHas, KpeMHHUEBAsI KUCJIOTA U UX COJIN)

9.3 NPOTHO3UPOBaTh M XapaKTEepU30BaTh  CBOWCTBA  BEIECTB B




3aBUCUMOCTH OT HX COCTaBa W CTPOCHUA, IPUMCHCHHE BCIICCTB B
3aBUCHUMOCTH OT HUX CBOI>'ICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHUYCCKHUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHLBIX YCIIOBHUAX

VYMeHnune cocTaBisITh MOJICKYJISIPHBIC U HOHHBIC YPaBHCHHA pCaKHHﬁ, B

10
TOM YHCJIE:
10.1 peakiuii HFOHHOTO oOMeHa
10.2 OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
103 WUTIOCTPUPYIOIIMX ~ XMMHUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (Tpymim) HeOpraHUYECKUX BEIIECTB
104 MOATBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEX/1y HUMH
11 YMeHue BIYUCIATh (IPOBOJUTH PAacCU€Thl):
111 OTHOCUTEIIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MacChl BEIECTB,
' MacCOBYIO JIOJO0 XMMHUYECKOTO 3JIEMEHTa B COSTMHEHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00beM ra3oB
114 [0 YpPaBHCHHUSAM XHMHYECKUX PEaKIHA WM HAXOIUTh KOJIUYICCTBO
' BelIecTBa, 00BEM U MacCy peareHTOB WU MPOAYKTOB peaKiluu
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJAaMH  HAYYHOTO  TO3HaHHUSA (HAOIIOACHHE,
121 M3MEpEeHUe, SKCIIEPUMEHT, MOJICITUPOBAHNE) PH U3YICHUU BEIIECTB H
' XUMHUYECKHUX SIBIICHUH; yMeHue copMyaupoBaTh MpolieMy U
MIPEITIOKUTE ITYTH € PeIIeHUs
129 Oe3omacHOl pabOTBHl ¢ XWMHYECKUMHU BEIIECTBAMHU, XHMHUYECKOU
' MOCYA0H U TabOpaTOPHBIM 000PYAOBaHHEM
MpaBuUiiaMu 0€30TaCHOTO 0OpaIlleHUs C BEIIeCTBAMU, UCIIOJIb3YEMbIMU
B TIOBCETHEBHOM KM3HU, TIPaBUIIaMH MOBEACHUS B LIEISIX cOepekeHus
123 310pOBbSl M OKPYXKAIOIIEH MNPUPOAHON Cpelbl; MOHUMAaHHE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIE OPTaHU3MBI OMPEENEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHHS W TPEIOTBPAIICHHS UX BPEIHOTO
BO3JICHCTBUS
13 Hannune mpakTUuecKWX HaBBIKOB TUIAHUPOBAHHSI U OCYIIIECTBICHUS
CIIETYIOIIAX XUMUYISCKUX IKCIICPUMECHTOR:
131 M3Y4YCHHE U OMHCaHue PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE

C q)HSquCKI/IMI/I u XUMHUYCCKUMH SIBJICHUSAMU,; OIIBITHI,




WUTIOCTPUPYIOIINE TPU3HAKU MPOTEKAHUS XMMUYECKUX PEaKIHii

13.2

M3ydeHHE CIIOCOOO0B pa3IeIeHus] cMecer

13.3

IIOJIy4Y€HUE KHUCIOpoaa W HM3YYCHHE C€Iro CBOﬁCTB; IMOJTY4YCHHUC
BOAOpPOAa U U3YUYCHHUE €TI0 CBOP'ICTB; IMOJIY4YCHHE YIJTICKHCIIOTO rasa u

HU3YUCHHUC €TO CBOfICTB; IMMOJIY4YCHHNEC aMMHAKa U U3YYCHHUEC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHOM MAacCOBOM  J0JIEH

pacTBOPEHHOTO BEILIECTBA

135

MIpUMEHEHHE WHAUKATOPOB (;makmyca, METHUJIOpaHKa u
¢beHondranenna) s ONpeAeNCHUs XapakTepa Cpelasl B pacTBOpax

KUCJIOT U LIEJIOYEH

13.6

UCCIIEIOBAaHNE M OIMCaHHEe CBOWCTB HEOPraHHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHUE B3aUMOACHCTBUSI KHCIIOT C METaJllIaMH,
OKCHUJAMH  METaJUIOB,  PAacTBOPUMBIMH M  HEPACTBOPUMBIMHU
OCHOBaHUSIMHU, COJISIMU; TIOJYYEHHE HEPAaCTBOPUMBIX OCHOBAHUNA;
BBITECHEHHE OJHOIO0 MeTajyla JPYrMM W3  pPacTBOpa  COJIH;
uccienoBaHue aM(OTEpHBIX CBOWCTB THIPOKCHIIOB AIIOMHHHS H

OUHKa

13.7

PEIICHUC SKCICPUMCHTAJIBHBIX 3ada4 110 TCMaM: «OCHOBHBIE KJIACCHI
HCOPraHUu4CCKHUX COCﬂHHGHHﬁ)); ((BJ'IGKTPOJ'H/ITI/I‘IGCKEISI
JUCCOoMan s, «Baxkgelmuye HEMETaUIbI M HUX COCIUHCHMUA,

«BaxHeHIme MeTauIbl U UX COETUHEHUS))

13.8

XUMHYECKHE  OKCIEPUMEHTBHI,  WJUIIOCTPUPYIOLINE  TMPU3HAKHU
MPOTEKAHUS pPeaKInii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIMH Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOpPAaxX HOHBI: XJIOPHUI-, OpOMHI-,
voaua-, cynedar-, ¢ocdar-, kapOoHAT-, CHIUKAT-AaHHUOHBI,
TUAPOKCHUI-UOHBI, KATUOHBI aMMOHHUS, MarHus, KaibIl¥s, aTlOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), HHKA

14

VYmenue:
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NpEACTABIATL  PE3YyJIbTATBI  3KCIICPUMCHTA B (I)OpMC BBIBOJ OB,
J0Ka3aTcJIbCTB, l"pa(l)I/IKOB u Ta6.]'II/II_I U BBIBIIATH OMIITMPHUYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATE CBA3U MCXKIY PEAJIbLHO Ha6J'IIO)IaeMI)IMI/I XUMHNYCCKNMHU
ABJICHUSAMHU U ITpOLECCaMU, ITPOUCXOAAINMHU B MaKpO- 1 MUKPOMUPE,

OOBSACHATH MPUYMHBI MHOTO0Opa3Hsl BEIIECTB




INEPEYEHDB JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2DK3AMEHE 110 XUMHUH

Kon IIpoBepsieMblii 3J1eMeHT COlePKAHMS
1 [IepBoHavasibHBIC XUMUYECKUE TIOHSATHUS
1.1 UucTeie BemecTBa u cmecu. CriocoObl pa3esieHus cMecen
12 ATOMBI W MOJIEKYJbl. XUMHYECKHE 3JIeMEHThl. CHMBOJBI XUMHYECKHX
' 371eMEHTOB. [IpocThie U CI10KHBIE BELIECTBA.
13 Xumunyeckas ¢popmyina. BageHTHOCT aTOMOB XMMHUYECKUX AyieMeHTOB. CTeneHb
' OKUCJICHUS
3aKOH TMOCTOSHCTBA cocTaBa BellecTB. (OTHOCUTENbHAs aTroMHas Macca.
14 OTtHocuTeNbHAS MOJIEKYJISIpHAs Macca. MaccoBast 10Jis XUMUYECKOTO SJIEMEHTA
B COCAMHEHUU
15 KonuuectBo BemectBa. Monb. Momsipaass macca. MouspHbiii 00bEM ra3os.
' B3anMocBs3b KoIM4ecTBa, MACCHl M YUCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 ®u3znuecKkue U XMMUYECKHE SIBIICHHUS. XMMUUYECKAsl peakuus U e€ MPU3HAKU.
' 3aKOH COXPaHEHMUsI MacChl BEIIECTB. XUMHUUYECKUE YPAaBHEHUS
) [lepuonnueckuit 3akoH u Ilepuoanueckas cucTeMa XMMHUYECKHX 3JIEMEHTOB
J.U. MenneneeBa. CTpoeHue aTOMOB
[Iepnonnueckuit 3akoH. [lepuonnueckas cuctema XMMHUYECKUX 311eMeHToB 1. 1.
21 Menpeneesa. [lepuoast u rpymnmnbl. @U3NYECKUl CMBICT MOPSIKOBOTO HOMEpA,
HOMEPOB NepUoAa U rPYIIIbI JIEMEHTA
Crpoenue atomoB. CoctaB aTOMHBIX snep. M3oromnbl. Dnexktponsl. CTpoeHue
2.2 ANIEKTPOHHBIX ~ 000J704YeKk aroMoB TMepBbiIX 20 XUMHUECKUX DJIEMEHTOB
[Tepuonnueckon cucremsl [[.U. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUUYECKHX DJIEMEHTOB NEPBBIX TPEX
MEePUOJIOB, Kalus, Kaublus (paguyca aTOMOB, 3JIEKTPOOTPUIIATEILHOCTH,
2.3 METAIIMYECKMX W HEMETANIMYeCKHMX CBOMCTB) M HMX COCIWHEHUH B
COOTBETCTBUM C TIOJIO)KEHHEM »dJIEeMEHTOB B llepmoamyeckoil cucreme u
CTPOSHUEM X aTOMOB
3 CrtpoeHue BelecTBa
Xumuyeckass CcBs3b. KoBanmeHTHast (MOnsipHAass W HEMOJISIpHAsl)  CBS3b.
3.1 DNEKTPOOTPULIATEILHOCTh XUMHYECKHX  dJeMeHTOB.  MoHHas  CBs3b.

Meramnueckas cBA3b




3.2

Tunsl  kpucTauIMdecKkux  peméTok (aToMHas, MOHHAs, MeTaJuIndecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTANIMYECKOM PELIETKH U BHUIA

XUMHUYECKOH CBA3U

Baxwneimue OpeaACTaBUTCIIM HCOPraHUYCCKHUX BCIICCTB. Hemeramner u mx

COCIUHECHUA. MeTtamisl 1 UX COCINHCHUA

41

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKUX COCAMHECHUN: OKCHIIOB
(coneobpa3syromue: OCHOBHBIE, KHUCJIOTHBIE, ampoTepHbIC) u
HecoJieoOpa3ymoIIne; OCHOBaHWMU (MIENOYM W HEPACTBOPUMBIC OCHOBAHUSA);
KHCJIOT (KHCIOPOJCOACpKaMe W OCCKHCIOPOAHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

du3nyeckue W XAMHUYECKHE CBOMCTBa IIPOCTBIX  BCIICCTB-HECMCTAJIIIOB:

BOZIOPOJIa, XJIOpa, KUCIOPOa, cephl, a30Ta, hocdopa, yriaepoaa, KpEeMHUS

4.3

duznyeckue U XUMHUUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJLJIOB: JINTUA,
HaTpusd, Kajlusd, Mardivusd U KaJIblWs, aJJIOMHUHUA, KEJIC3a. aﬂeKTpOXI/IMI/I‘IeCKI/Iﬁ

P HAaIPSDKEHUN METAJUIOB

44

du3nuecknue M XMMHUUYECKHE CBOMCTBA BOOOPOJHBIX COGIII/IHCHI/Iﬁ HEMCTAJIIIOB:

XJIOpOBOAOpPOaa, CCPOBOAOPOAA, aMMHUAKA

4.5

dusnyeckne U XMMUYECKUE CBOMCTBAa OKCUIOB HemetamioB: cepsl (IV, VI),
asora(Il, 1V, V), dochopa(Ill, V), yraepona(ll, 1V), kpemuus(IV). TTonydenue

OKCHJ0B HEMCTAJIJIOB

4.6

Xumuyeckue cBoiictBa okcunoB: metamioB |A-IIIA rpynm, nuunka, menu(ll) u

xenesa(ll, 11). [TonydyeHne OKCHI0B METAILIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBaHMN M aM(OTEpHBIX THIAPOKCHJIOB (Ha MpHUMeEpe
THJIPOKCUIOB  alIOMHMHHA, Keje3a, UuHKa). lloaydeHue ocHoBaHuMi U

aM(OTEPHBIX THAPOKCHUIOB

4.8

OOue XMMHUYEeCKHe CBOWCTBA KHCIOT: XJIOPOBOJOPOJHON, CEPOBOJOPOIHOM,
CEpPHHUCTOM, CepHOM, a30THOH, (ochOpHOH, KpeMHHEBOU, yroibHOU. OcobObie
XMMHUYECKHE CBOMCTBA KOHILIEHTPUPOBAHHOM CEpHOM M a30THOM KHCIOT.

[Tonyyenue xkucnor

4.9

OO0ue XMMUYecKre CBOMCTBa cpeAHuX coneld. [lonyuenue coneit

4.10

HOJ’Iy‘{eHI/IC, CO6I/IpaHI/Ie, pacnio3dHaBaHUC BOJOpOJ4, KHUCIOpOdd, aMMUaKa,

YIJICKUCIIOIO ra3a B Ha60paTOpI/II/I
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[Tonyyenne amMmmuaka, CepHOM M a30THOM KHCJIOT B MPOMBINUIEHHOCTH. OO1ue

CIOCOOBI MOJTYyYEHUS METAIIOB




4.12

I'emeTnueckast CBA3b MCXKIY Ki1aCCaMH HCOPIraHUYCCKUX COCI[I/IHeHI/II\/'I

XUMHUYECKUE PEAKIIUU

5.1

Krnaccudukanus XuMHUeCKUX peaklMii o pa3Iu4HbIM IPU3HAKAM: 110 YUCTY U
COCTaBy Yy4YacCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIJIOBOMY 3(PdeKTy, Io

W3MEHEHHIO CTCIICHEH OKHCICHUS XUMHUYSCKHUX 3JIEMEHTOB

5.2

TernoBoit 2P PeKT XUMUUECKON peakui, TEePMOXUMUYECKHE YpaBHEHUS. JK30-

U SOHAOTCPMHYCCKUC PCAKIINU. TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHHUA

5.3

OKUCIINTEIBHOBOCCTAHOBUTEbHBIE peaKIMU. OKHCIUTEIN U BOCCTAHOBHUTEIH.
[lpoumeccsl  OKHCIEHHMS M BOCCTAaHOBIIGHHS.  OJEKTPOHHBIM  OajaHc

OKHCJIUTETFHOBOCCTAHOBHUTEIILHOM p€aKkunun

5.4

TeOpI/IH BHGKTpOHHTquCKOﬁ Jucconuanuu. KaTI/IOHBI, AHHWOHBI. :‘)J'IGKT];)OJ'II/ITI)I u

HCOJICKTPOJINTHI. CuibHbIE U c1a0bIe QJICKTPOJIMTEI. CreneHb Jucconuanumu

5.5

Peakuuu noHHOTO obMeHa. YcaoBHs IMPOTCKAHUA peaKI_II/Iﬁ HMOHHOTI'O O6MCHa,

IIOJIHBIC U COKpaH_[éHHBIe HOHHBIC YPABHCHUA peaKHI/Iﬁ

XHMHMS M OKpY’KAOIIasl cpenia

6.1

BemecrBa u Marepuansl B IOBCEAHEBHOM JKH3HM 4eloBeKa. be3omacHoe
WCIOJb30BAaHME BEIIECTB M XMMHUYECKHX peakiuii B JabopaTopuu Hu OBITY.

HepBaﬁ moMoIb IIpU XUMHUUYCCKUX O0XKOI'aX U OTPABJIICHUAX

6.2

XuMuYeckoe 3arps3HEHHE OKpyXarouiedl cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MPEeJOTBPAIICHUS
[IpenenpHas nomyctumasi koHneHtpanusi BemectB (ITJIK). Pomp xumuum B
pEelIeHUU DKOJOTHYECKUX MpoOsieM. YcuieHue mapHUKOBOro sddekra,

pa3pylieHrue 030HOBOTO CIIOS

6.3

[Ipumenenue cepwl, azora, docdopa, yriepojaa, KpeMHUS U UX COCIUHEHUM B
ObITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CeJIbCKOM Xo3zsicTBe. Ilpumenenue
METAIJIOB M CIJIaBOB (CTalb, YYyryH, IJIOPAIOMMHMNA, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH MX coenHeHUH. [IoHsATHEe 0 KOPppO3UU METaJIJIOB, OCHOBHbIE

CIOCOOBI 3aIIUTHI KX OT KOPPO3UU

6.4

[TpupoaHble HMCTOYHHKH YIIE€BOJAOPOJOB (yrojib, NPHPOJIHBIA Ta3, HePTh),

MPOIYKTHI X TiepepaboTku (OCH3MH), UX POJIb B OBITY U IPOMBIILICHHOCTH

6.5

[lepBoHayanbHbIe TOHATHS OO0 OPraHUYECKHX BEIIECTBAX KaK O COEAMHEHUSAX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, ITIMLIEPUH, YKCYCHasl KUCIIOTA).
[TonsiTHE O OMOTOTUYECKU BYKHBIX BEIIECTBAX: )KHUpaX, OeIKax, yriieBoAax — U UX

POJIN B )KM3HU YCITIOBECKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSAMHECHHMA
1.2 Macchl (MacCOBOM) 10U pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM YPaBHEHUSIM
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