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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, c yueToM (henepanpHOi paboueld mporpaMMbl BOCIIUTAHUS.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4EOHOTO
IpeIMETa, ONpeaessieT 00s13aTeIbHOE MPEIMETHOE COJEPKAHNE, €r0 CTPYKTYPY IO
pazmenaM M TeMaM, paclpefelieHue IO  KjaccaM, PEKOMEHIyeMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO TpoIllecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEJIBbHON  JIESITEIBbHOCTU
00y4aroIIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHusI.

N3yuyeHne XUMHUM HA YPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEH U
UHTEPECOB OOYy4YaloOIIMXCs, Ha NPOAODKEHHE OOY4YeHHs] Ha YpPOBHE CpPEIHEro
o011iero oOpa3oBaHusl.

3HaHMEe XUMHH CIYXKUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UrparoT POpMUpPYyEMbIE XUMHUEH MPEICTABICHHSI O MPEBPALCHUSIX SHEPTUU U
BEIIECTB B MPHUPOJE, O MyTSAX PEHICHHS TI00ANBHBIX MPOOJIEM YCTOWYUBOTO
pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOW, JIHEPreTUYECKOM, IPOJIOBOJILCTBEHHOM
po0eM, MpooIIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET  pealu3allid  BO3MOXHOCTEH Ui  caMOpa3BUTUSL U
dbopMupoBaHUsI KYJIbTYpPbl IUMYHOCTH O0YHAIOIIUXCS, MX O0IIeH U (QYHKITMOHATLHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEN
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABIICHUA O €UHCTBE MPHUPOJIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM JTAIllOM B
(bopMHpPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHWs B OOyYEHHMH XMMHH OOECHEYMBAIOTCS CHEU(PUKON
COJlep KaHUsl TPeIMeTa, KOTOpBIM SBISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbI Kypc XMMUU OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBI TIEPBOHAYAIBHBIX MOHATHH XUMHUHU, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIATalOIIUX MPEACTaBICHUNA OOIIe XUMUU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOT0 moaxoaa K e€ m3ydeHuro. Cojaep:kaHue CKIaIbIBA€TCSd U3 CHUCTEMbI
MOHATUH 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHI 0 XUMHUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUIY MOCIEAOBATEIBLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOM TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYEHHSI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B oCHOBY TeopeTHMUecKMX 3HAaHUN TOJOKEHBI SMIMPUYECKUA TMOTYyUEHHBIE
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO XHUMHH  IPOUCXOJHWT  C
WCITOJIb30BAaHUEM 3HAHUI M3 paHee H3yUYCHHBIX YUSOHBIX MPEIMETOB: OKPY KArOIITUI
Mup, 6uosiorusi, pusnuka, MaTeMaTuka, reorpadusi, TEXHOJIOTUsI, UCTOPHSI.

[IporpamMMa OCHOBHOTrO 001Iero 00pa3oBaHUA MO XUMHUH (YTITyOJIEHHBIH
YpPOBEHb) OpPHUEHTHpPOBAHA HA COXpaHEHHE (PYHIAMEHTaJLHOTO XapakTepa
oOpazoBaHus, cHenuuku y4yeOHOTrO MpeaMeTa U O0O0ECleYeHUE YCIEIIHOTO
oOydyeHHss Ha CJeAylolleM YpoBHE oOpa3oBaHusd. B mporpamMme 1Mo XUMHHU
peanu3yeTcsl pa3BUBAIOIIAS U TMPAKTUYECKAs HAMPABICHHOCTh OOYYCHHS XHMHH,
mubdepennnanys  oOydeHus,  BKIOYArOmias  NpOoQUIbHYIO  MOATOTOBKY
oOyvarolmuxcs W TOCIEAyIoIlee CaMOOIpeAeieHHe B BBHIOOpE HAmpaBICHUS
oOydeHus B NpoPUIBHBIX Ki1accax.



YrnyOnéHHoe uW3ydeHHe XHMHHM ~ CIIOCOOCTBYET — peaiu3aluu  3ajad
po(hecCHOHATBFHOM OPUEHTAIIMU U HAMPABJICHO Ha MPEJO0CTABICHUE BO3MOKHOCTH
KKIOMY OOydYaromemycsi NpOSIBUTh CBOM HWHTEJUIEKTyallbHbIEe U TBOPYECKHE
CIIOCOOHOCTH IIPU U3YYEHHUH YUeOHOTO MpeaAMETa, HEOOXOIUMBbIE JIJIS TPOJIOJKEHUS
oOpa3oBaHus U JaldbHEHIIeH TPYI0BOM NESITEIbHOCTH.

[Iporpamma 1o xumuu (yrayOn€HHBI YpOBEHb) NpeIHa3HAuYeHa IS
UCIIOJIb30BaHUsI B 00Pa30BATENbHBIX OPTaHU3ALUAX, PEATU3YIOIIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOaéHHOro, MpPO(PUIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOI'O 00I1IET0 00pa30BaHMUsl.

OOpazoBaTenbHble (PYHKIIUM XUMHUHU, U3y4yaeMON Ha YIIIyOJICHHOM YPOBHE,
peanu3yrloTcsl B mporecce GopMUpOBaHUS 3HAHUN OCHOB XMMHMUYECKON HAayKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, O0JACTH NMPAKTUYECKON NEATEIbHOCTH
4eJl0OBeKa M OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTyphl. 3ajnada y4eOHOTO
IpeIMETa COCTOUT B (POPMUPOBAHUU CUCTEMbBI XUMUYECKUX 3HAHUM — BAXKHEHIIINX
(aKTOB, MOHATUI, 3aKOHOB M TEOPETHUECKHUX MOJIO0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, f3blKa HAYKH, B MNPHUOOIMIEHHMH K HAyYHBIM
METOJaM TMO3HAaHUSI TPU H3YUYCHHM BEIIECTB U XUMHYECKUX PEaKIuH,
GbopMHUpPOBaHUY U PA3BUTUHU MTO3HABATEIILHBIX YMEHUN U CIIOCOOOB JIEATEILHOCTH U
UX TIPUMEHEHWHW B Y4YEOHO-TO3HABATEIIbHOW M y4eOHO-UCCIIEeI0BATEIHCKON
NEeATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[enun uzydeHus: XUMUU OTPAXKAIOT HAMPABICHHOCTh 00YUYEHUSI Ha PA3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ MHTEIJIEKTA U 00IIEH KyIbTYPHI.

N3yueHre XUMUU HAIIPABIICHO HA JOCTUKEHUE CIEIYIOIINX LEIeH:

(GbopMHpOBaHWE HMHTEIUIEKTyaJlbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TNPUHATHIO PELICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM JKU3HU;

dbopMHpOBaHNE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpA, KaK OCHOBBI JIJIi TOHUMAHUS XUMUYECKOW CTOPOHBI
SBJICHUI OKPY>KAIOIIEro MUpPa, OCBOCHHUE SI3bIKA HAYKH;

NpUOOIICHUE OO0YydYaroluxcsi K CaMOCTOSITeJIbHOM TIO3HABATEIBHOU W
UCCIIEIOBATENIbCKOM  JIESITEIbHOCTH, K  HAy4YHbIM  METOJlaM  [O3HaHUf,
dbopMupoBaHEe MOTUBAILIUU U PA3BUTHE CIIOCOOHOCTEN K M3YyUEHUIO XUMUU;

dbopmupoBaHue  00me  (PYHKIMOHAILHOW W  €CTECTBEHHO-HAY4YHOU
IPAaMOTHOCTH, B TOM UYHCI€ YMEHUM OOBSICHATH M OLICHUBATh SIBJICHUS
OKPY’KAIOUIEr0 MHUpPA, MCHOJIb3ysl 3HAHUS U OIBIT, MOJYYEHHBIE MPU H3YyUYCHHUU
XUMUH, PUMEHSITh UX TPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBOU
NEeATEIbHOCTH;



pa3BuTHE Yy OOy4arolmuxcs HWHTEpeca K H3YyUYEHUI0O XHUMHUH U cdepam
JESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBalMA K OCO3HAaHHOMY BBIOODY
COOTBETCTBYIOIIETO PO U HAIIPABICHHOCTH JAJIbHEHIIIET0 00yUeHHS;

OCO3HaHWE IEHHOCTH XMMHUYCCKUX 3HAHUU B KM3HU YEIIOBEKA, IMOBBIMICHUE
YPOBHSI 3KOJOTHYECKOW KYNIbTYpbl, HENPUATHE NCUCTBUN, MPUHOCSIINX BpE
OKPYKaIOWIEN CPeJIe U 3J0POBBIO JIOIEH;

NpUOOpETEHNE OO0YYAIOIIMMHUCS ONBITA CAMONO3HAHUS, KIIOUEBBIX HAaBBIKOB
(KJTFOUEBBIX KOMITETEHITHH ), HEOOXOJMMBIX JIJISl pa3IMYHBIX BHIOB ICATEIHHOCTH.

Ha yriny6néHHoe uzydeHnne yaeOHOro mpeameTa « XuMus» oTBoauTcs mo 102
yaca B 8 n 9 knaccax (3 yaca B Hezento), Bcero 204 yaca 3a 1Ba roja 00y4yeHus.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoBeka. [Ipeaqmer xumun. Ponbs xuMuu B )ku3HU yenoBeka. Kparkue cegeHust oo
HMCTOPUU BO3HHUKHOBEHHS U PA3BUTHS XUMHU. XUMHUSA B CUCTEME HayK. Tema u
BemecTBa. @U3NYECKUE U XUMUYECKUE CBOMCTBA BEIIECTB. ArpEeraTHble COCTOSTHUS
BemIeCTB. [loHATHE O TEOPETHYECKHX M SMIIUPUYECKUX METOJAX ITO3HAHUS B
€CTECTBEHHBIX HayKax. [IpencraBiieHuss 0 HAyYHOM IIO3HAHMHU HA SMIIMPUYECKOM
ypOBHE: HaOJIOJICHUE, U3MEPEHUE, IKCIEPUMEHT, MOJEINPOBAHNUE, BBIUMCICHHE.
[IpencraBnenust 0 HAy4YHOM NTO3HAHWU Ha TEOPETUYECKOM YPOBHE: HAYUHBIE (DAKThI,
npo0iema, rurnoTe3a, TEopus, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUYecKor Jaboparopun. [IpaBuna Oe3omacHoro oOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOJIBI, TOPHBIC TTOPOIbI U MUHEPAIILI. [[OHATHE O TOMOTEHHBIX U
rereporeHHbIx cMecax. CrnocoObl paszieneHus cMeceid. OuncTka BEUIECTB.

BemiectBa U XMMHYECKHE pPEAKIUU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BELIECTBA.
Mertainnel 1 HemeTasuibl. BelecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnueckas hopmyna. BareHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OnpeneseHue BAJICHTHOCTH 3JIEMEHTOB 110
(dbopmynam OMHAPHBIX COEIUHEHUI U cOCTaBiIeHUE POpMyI1 OMHAPHBIX COETMHEHHM
[0 BAJEHTHOCTU 3JIeMEHTOB. OTHOCHUTENbHAsA aToMHasg Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAss Macca. MaccoBast [0 XMMHYECKOTO 3JIEMEHTa B COEAUHEHHUH.
Haxoxnenue npocreiimieii opMyIibl BEIIECTBa 0 MACCOBBIM JIOJISM 3JIEMEHTOB.

KosmuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMocBsi3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AMHMI] BemiecTBa. Pacuersl 1o ¢opmMmynam
XAMUYECKUX COeAMHEHUN. MoJsipHas Macca CMeCcH BelecTB. MoJibHast 07
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEIIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XUMUYECKUE SBJICHHS. XUMUYECKas PEAKLHSA U €€ NMPU3HAKH.
VYcnoBusl IpoTeKaHUss XUMUYECKUX PEaKlMil. 3aKOH COXPAHEHHSI MacChl BEILIECTB.
AToMHO-MOnNeKysipHasg Tteopusd. KuzHb U aestenpHocTh M.B. JlomoHOcOBa.
XHUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COETUHEHMS, PA3I0KEHNUS,
3aMeleHus, 0OMeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.



OKCHEPUMEHTAIBHOE HM3YYEHHE BEIIECTB W SBJICHUWA. 3HAKOMCTBO C
XUMHYECKOM TIOCYAOH, C TpaBWjiaMd paboTbl B J1a0OpaTopud W TpHUEMaMu
oOparieHus ¢ 1abopaTopHbIM 000pyAoBaHueM. 3ydenue u onucanne Gu3nuecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BEUIECTB — METANIOB M HEMETaJUIOB.
HabGmonenue gusnueckux (IiaBjieHWE BOCKa, TasHUE JIbJIa, paCTUpaHUE caxapa B
CTYIIKE, KWIIEHHE€ W KOHJIEHCAallUs BOJbI) M XHUMHUYECKHX (TOpEHUE CBEYH,
IIPOKAJIMBAHUE MEAHOU MPOBOJIOKHU, B3AMMOJECUCTBHE COABI WIM MEJIa C COJISHOU
KHUCIIOTOM) siBeHuH. O3HAKOMJIEHHE C 00pa3llaMu BEIIECTB KOJIUYECTBOM 1 MOJIb.
HaGmiogenne u onucaHue TMPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakuuin
(paznmokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOpPHIOM Oapus,
MOJIyYEHHUE U pasyioxkeHue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMo1I€UCTBUE
xenesa ¢ pactBopom conu Menu (11). Mzyuenue cnoco0oB pasnenieHus: cMmecent (¢
IIOMOILBIO MarHura, buabTpOBaHKE, BBIITAPVBAHUE, TUCTUIUISLIAS,
xpomarorpadus), NPOBEACHUE OUYMCTKU IMOBapeHHON conu. Habmonenue u
ONMCAHNE ONBITOB, WILTFOCTPUPYIOIIMUX 3aKOH COXPAHEHUS MACCHI.

Ba:xkueiue npeacTaBUTEIM HEOPraHNYECKHX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABorampo. MomsipHblii 00bEM ra3oB. OTHOcUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBa M0
U3BECTHOM OTHOCHUTENBHON IIIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B IMpHU
XUMHUYECKUX PEAKIUSX.

Kucnopox — smeMeHT M mpocroe BelecTBo. HaxokaeHue Kuciopoga B
npupojie, pU3nUecKrue U XUMUYECKUE CBOMCTBA (PEaKlMy TOPEHUsI U OKUCIICHNUS).
[Iponiecchl okucneHus B kuBoiMl mpupoge. Oxkcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoMy4YeHus: KUCI0po/ia B Ja00OpaTOpuu U NpOMBIIUIEHHOCTH. [loHsATHE O
karanu3arope. KpyroBopor kucinopona B mpupone. O30H — amioTpomnHas
Moaupukanus kuciaopoa. O30HOBBIN CIIOH, €r0 3HAYSHHE J1JI5 )KUBBIX OPTaHU3MOB.
Paspyuienue 030HOBOTO C10s1.

TennoBolt 3h(deKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- Y DHIOTEPMUUYECKUE peakuuu. TorumBo. Mcnonb30BaHue yriisi U METaHa B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonopon — anemMeHT u ipoctoe BemecTBo. Haxoxaenue Bogopoaa B NpUpoze,
duznyecKkue U XMuMHUYECKUE CBOICTBA, MPUMEHEHHUE, CiocoOb! nonyuenus. [lonarue
0 KHCJIOTaxX " coJisix. Mcronp30BaHue BOJOPOa B KAYECTBE TOILJIMBA.

Bona. ®usnueckue coicrBa BoAbl. Boma kak pacrBoputrenb. PacTBOpBIL.
HacpllieHHbIE M HEHACBIIIEHHBIE PacTBOPBL. PacTBOpHMMOCTH BELIECTB B BOJIE.
®dakTophl, BIUAIOIIME HAa PACTBOPUMOCTb TBEPABIX U Ta3000pa3HBIX BEIIECTB.
Crioco0bl BhIpakeHUsI KOHLIEHTPALMKA PACTBOPOB: MAcCOBasl J0JSI paCTBOPEHHOTO



BEILIECTBA, MOJIAPHAsl KOHIIEHTpaius. Poiib pacTBOpOB B MpUPOAE U B KHU3HU
YEIIOBEKA.

Xumuyeckue cBoiictBa Bonbl. llonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIMKaTopax. KpyroBopoT Boabl B NPUPOJE. 3arps3HEHUE MPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmueckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIaTypa OKCHIOB. TpuBHANIbHbIE
Ha3BaHMsS OKCHAOB. OU3NUECKHE U XapAKTEPHBIE XMMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4yeHne OKCUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJECPKANIUX KUCIIOTaX.
Kucnotel. Knaccudukanusa kucinor. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3auMOJEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMH U COJISIMU).
Psan aktuBHoctn MmetraiuioB H.H. bekeroa. Ilonydenue xucnor. Kucmorel B
pUpPO/JIie, MPUMEHEHUE BAKHEHIIINX KUCTIOT.

OcHnoBanus. Knaccudukanuss OCHOBaHMM: IIEJIOYM W HEPACTBOPHUMbIC
OCHOBaHUsA. MexIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHaIbHbIC Ha3BAHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOICHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KUCJIOTaMH U COJISIMU) U CIOCOOBI TojiydeHusi. HepacTBopuMbie OCHOBaHUS, MX
CBOMCTBa (B3aMMOCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJTyYeHUs. AMBOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUSA): XUMHYECKUE CBOMCTBA (B3aMMOJICUCTBHE C KUCIOTAMH U IIEI0OUYaMH) U
MOJTy4YEHHUE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHas
HOMEHKJIATypa cojier. TpuBHanbHble Ha3BaHUs coer. PU3NYECKUEe U XapaKTEPHbIE
XMMHUYECKUE CBOMCTBA Ha MpUMEpPE cpeaHux cotier. [lomyuenue conen.

['eneTnyeckas CBsI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAMHEHUM.

DKCIEepUMEHTATbHOE N3YUEHUE BEIIECTB U SBJICHUMN:

KOJINYECTBEHHOE OMPEIECICHUE COAEPKaHUS KUCII0pOJia B BO3IYXE;

MOJIy4eHHE, COOMpaHne, paclio3HABAHNUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKpaIICHUsI TOPCHHUS;

O3HaKOMJIEHUE ¢ 00pa3IaMu OKCUIOB U OMKMCAHUE UX CBOWCTB;

noJiy4eHue, coOupaHue, pacrno3HaBaHWE W M3yYEHHUE CBOICTB BOJIOPOJIA
(ropenue);

B3aMMOJICHCTBHE BoZoposia ¢ okcuaom meau (11);



UCCIIEIOBAaHHE OCOOCHHOCTEM pPAacTBOPEHHS BEIIECTB C  PA3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM J0JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOW KOHUEHTPALMEN
PaCTBOPEHHOI'O BELIECTBA;

B3aUMOJIEUCTBHE BOJIbI C METAJJIAMU (HATPUEM U KAJIBLIUEM );

OIIPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBI0 UHANKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB,;

u3ydeHue B3anMoaencTBusa okcuaa meau (l1) ¢ pactBopoM cepHOM KUCIOTHI,
KHUCJIOT C METAJUIAMU, PEAKIIU HEUTPATIU3allUH;

MOJIy4YE€HUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO MeTajuia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHE THAPOKCUIA IMHKA C pAaCTBOPaMU KUCJIOT U IEJI0YEH;

peuIeHrue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIAacChl
HEOPraHUYECKUX COCTUHECHUIN.

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHMHYECKHX
jiemeHTOB /I. U. MenaesieeBa

Crpoenne aTromoB. XuMuueckast cBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE
peaKIuu.

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKHUX djeMeHToB. [loHsitue o
rpynmnax (ceMencTBax) CXOJHBIX 3JE€MEHTOB: IIEJOYHBIX U IIEI0YHO3EMENTbHBIX
MeTajulax, TajJoreHaxX, MHEPTHHIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnognuecknii 3akoH. OTkpbITHE [lepnoanueckoro 3akoHa. [lepuonnueckas
cucrema xumuueckux sneMeHToB J[. W. MenneneeBa. KoporkonepuonHas u
JUIMHHONepuonHas Qopmbl Tabmuubl «llepuoanueckas cucreMa XUMHUYECKHX
sanemenToB /. 1. MenneneeBa». [lepuoast u rpynmsl (A- u b-rpymisn).

Crpoenue aromoB. CoctaB atoMmHbIX siaep. M3oronsl. PagmoakTUBHOCTS.
DNEKTPOHBIL. DJNEKTPOHHAsT OpOUTab. DHEPreTUYEeCKUEe YpPOBHU U MOTYyPOBHU
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBIC KOH(MUTYPAMU W AJICKTPOHHO-
rpaduyeckue ¢Gopmysbl aTroMoB. PU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMEpa Mepuoja U Ipymnsl djaeMeHTa. CTpoeHUE 3IEKTPOHHBIX 000J0YEeK aTOMOB
nepBbix 20 xumudeckux 35meMeHToB [lepnoanueckoi cucremsl 1. 1. Menneneena:
pacrmpesiefieHde DSJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM U
opoutansm. Guznueckuit cmpica [lepuoanyueckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XWMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETANINYECKUX CBOMCTB IO IpynnaM 1 nepuogam. smenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COCMHEHUN XHUMHUYECKUX JJIEMEHTOB B IIEPHOJAX U



rpynmnax. XapakTepUCTHKAa XWUMHUYECKOIO 3JEMEHTa [0 €ro MOJOXKEHHIO B
Ilepnomnueckou cucreme /1. 1. Menaeneesa.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. V. MeHueneeB — y4eHbIM U
IpaKIaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buibl XuMHUYEeCKOH CBSI3U: KOBAJIEHTHAS MOJSIPHAs CBSI3b, KOBAJEHTHAS HEMOJSpHAs
CBsI3b, MIOHHASI CBSI3b. MeXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHON M MOHHOW CBSI3H.
DONeKTpOHHBIC U CTPYKTYpHBIE POpMYIIbI BenlecTB. KaTHOHBI U aHUOHBI.

Kpucrannnueckue n amopdHble BeniecTBa. THUITBI KpUCTAIITNUECKUX PEIIETOK:
MOHHAs!, aTOMHAsl, MOJIEKYJISIPHASI K UX XAPAKTEPUCTUKH.

Crenenb okucnenus. OnpeaenaeHre CTerneHe OKUCICHHUS aTOMOB B OMHAPHBIX
coeqMHEHUAX.  OKHCINTENBbHO-BOCCTAHOBUTENIBHBIE  peakuuu.  IIpomecchbl
OKHUCJIEHUSI U BOCCTaHOBJIeHHA. Oxuciaurenn M BoccTaHoBHUTenu. CocCTaBlIeHHE
YpaBHEHUH MPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN M PACCTaHOBKA
B HUX KO3((ULHUEHTOB METOA0M 3JIEKTPOHHOIO OanaHca.

OKCIIEpUMEHTAIBHOE N3YYEHNE BEIIECTB U SBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJICJINPOBAHUE CTPOEHUS MOJIEKYJI IpU IOMOIIM PHUCYHKOB, MOJENEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IPOBEICHHE  ONBITOB, WUIIOCTPUPYIOIMIMX  HPUMEPBl  OKUCIUTEIIBHO-
BOCCTAHOBUTENBHBIX PEAKLIUI (TOPEHUE, PEAKIIMY PA3JIOKEHUS, COSIUHEHU).

MesxknpeaMeTHble CBI3H

Peanuzanmss MeXIpEeAMETHBIX CBS3€M INMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUH, TaK ¥ TIOHSATHM, IPUHATHIX B OTACJIbHBIX €CTECTBEHHBIX HAYKaX.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHUE (TMPOIIECC), HAYYHBIN (aKT,
TUIIOTE3a, TEOpHs, 3aKOH, AaHajlu3, CHHTE3, KiacCUUKalus, MNepUOJUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIETTb.

®duzuka: sBICHUS NPUPOAbI, (UUUYECKUE SBJICHHS, BEUIECTBO, TEIO,
bu3nyeckue BEIMYMHBI, EJAMHMIIBI H3MEpeHHs, O00bEM, Macca, arperaTHbie
COCTOSIHHE BELIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTPOCHHE
ra3oB, XUAKOCTE M TBEPABIX (KPUCTAUIMYECKUX) TEJ, AIEKTPUYECKUN 3apsn,
KOJIMYECTBO TEIJIOTHI.

buonorus: 6uocdepa, porocunTes, mpoieccbl 0OMEHA BEIIECTB.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPO/IbI, TOJIE3HbIC
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOACTBO, XUMHUUECKHUE TEXHOJOTHH, ChIPHE,
KOHCTPYKIIMOHHBIE MAaTEPUAJIBI.



9 KIIACC

BemecTBo M XMMHYeECKasi peaKIus

[loBTOpeHne u yriyOneHue 3HAHUN OCHOBHBIX pPas3fesioB Kypca 8 Kiacca.
Crpoenune atomoB. CBOMCTBa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE
Y KauyeCTBEHHBIE XapaKTEPUCTUKH (paguyc, 3JEKTPOOTPULATEIBHOCTb, 3HEPIHS
noHuzauuun). [locnenoBaTeabHOCTh 3aMOJIHEHUS JIEKTPOHHBIX OpOUTANIe aTOMOB
Majbix mepuofoB. OCOOEHHOCTH 3aMOJHEHUS! JIEKTPOHHBIX OpOMTAe aTOMOB
Oonpmnx mepuoAoB. lleproguyeckas cucTeMa XMMHUYECKUX AJIIEMEHTOB B CBETE
NPEACTABICHU O CTpoeHUH aroMa. CTEneHb OKUCIEHUS UM BAJEHTHOCTb.
[IpencraBiieHre 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIIEMEHTOB
(37EKTPOOTPULIATENILHOCTD, OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHJIOB) OT CTPOCHHUS aToMa.

Crtpoenue BemiecTBa. BemiectBa B TBEpAOM, KUIKOM U Ta3000pa3HOM
COCTOSIHUMA. BHIbl XMMHYECKOW CBSI3U: HWOHHAs, KOBAaJE€HTHas (HEmoJspHas,
noJisipHasA); OOMEHHBIA W JIOHOPHO-AaKLENTOPHBIM MeEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBA3U.

MexmonexkynsipHble B3auMOAECUCTBUS (BOJOpOAHAsl CBs3b, CUibl Ban-nep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PELIETOK — aTOMHAsi, MOHHAs, METaJNTMYeCKas,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IIPOTEKaHUS  XUMHYECKHMX  pEaKIUil.
Knaccudukanus XMMHUECKUX pEaKLUUH MO pa3Iu4HbIM IpU3HAKAM (110 YUCITY U
COCTaBY YYacTBYIOIIMX B pPEaKUWHd BEIIECTB, MO TEIIoBoMYy 3h(deKTy, Mo
WU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, [0 arperaTHOMY COCTOSIHUIO PEarupyroIIUX BEIECTB).

DNEMEHThl XUMUYECKON TEPMOJIMHAMUKN. DHEPTeTHKA XUMUYECKUX PEaKUil.
TenmoBot 3PHEeKT XUMHUYECKONH peakiuu. DK30- U DHAOTEPMUUYECKUE PEaKIIUH,
TEPMOXUMHYECKUE ypaBHEHMS. 3akOH l'ecca m ero cneactBusd. Beruucienus mno
TEPMOXUMHUYECKUM YPABHECHHSIM.

[loHATHE O CKOPOCTM XHMHYECKOM peakluu. 3aKOH JICUCTBYIOIIMX Macc.
@DakTopbl, BIAUSIOIIME HA CKOPOCTh XMMHUYECKOW PEaKIHMH. DHEPrusi aKTHBALUU.
[Tonsitue o katanuze. epmenTtbl. THrHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [Tonstue o
XAMUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcnoBus cMemnieHus
XUMHUYECKOTO paBHOBeCHA. PaKTOpBI, BIMSIOIIKME HA COCTOSHHUE XHMHUYECKOIO
paBHOBecus. IIporHosupoBaHne  BO3MOXKHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
NpEeBpAIllCHU B PA3JIMYHbIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3yUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.



OKUCANTETbHO-BOCCTAHOBUTEIIbHBIE peakiuu. OKUCIUTETBHO-
BOCCTAHOBUTEJBbHBIE CBOMCTBA XUMHYECKUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHCJICHUA. BaXHble OKHCIMTENM W BOCCTaHOBUTENW. llepmaHraHar xanus
(xapaktepuctuka). CocTaBieHHEe yYpaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCTOIB30BAaHUEM METO/a AJIEKTPOHHOTO OajaHca.

DNEeKTpoIUuTHYECKasl Juccouuanusl. XHUMHYECKUE pEeaKlMd B pPacTBOpax.
Teopus anexTponuTuieckoi nucconuanuu. PactBopenne Kkak Gu3NKO-XUMHUECKUN
nporecc. IloHaTne o ruapaTax W KPUCTALIOTHAPATAX. OIJIEKTPOJUTHl U
HERJIEKTPOIUThl. KaThoHbl, aHWMOHBL. MeEXaHU3M AUCCOLMALNM BEIIECTB C
Pa3IMYHBIM BUJIOM XUMHUYECKOU CBA3U. CHIIbHBIC U ClTa0bIe AIEKTPOIUTHI. CTereHb
JIACCOIMAlNKM, KOHCTaHTa jJuccounanvu. VoOHHOe€ mnOpou3BEAECHHUE  BOJBI.
Bopoponueiii  mokaszarenb. WMHAMKATOpPBL. DIJIEKTPOJIUTHYECKAS AUCCOLHAIS
KHUCJIOT, OCHOBAHUM U COJICH.

Peakiiuun noHHOTO OOMEHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa.
MonekynspHsie, OJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHN peakunii. CBoWCTBa
KHUCJIOT, OCHOBaHUW M COJieH B CBETE NPEACTaBICHUU 00 AIEKTPOIUTHYECKON
aucconuanu. KauecTBeHHbIE pEaKIui HA UOHBL.

I'mppoims conei. loHHBIE ypaBHEHUS THAPOIM3a COJIEH. XapaKTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

DKCHNEPUMEHTAJIbHOE M3YYEHHE BEIIECTB M SBJICHUI: O3HAKOMIICHUE C
MOJICTIAMU KPUCTAINIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJLUIOB U
HeMeTasuioB (TpaduTa U amMasa), CJI0KHBIX BEIIECTB (XJIOpHUIa HATPUS);

MCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEAKIIMU OT BO3AECHUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTIBITHI, WJUTFOCTPUPYIOIIUE 00PAaTUMOCTh XUMUYECKUX PEAKIIUIA;

WCCIIEOBAHUE DJIEKTPOIPOBOJHOCTH PAcTBOPOB, IIpolecca AUCCOLUALNHN
KHCJIOT, IIIEJI0YEH U COJICH;

MPOBEJCHNUE ONBITOB, WUTIOCTPUPYIOIIUX NPU3HAKUA MPOTEKAHUS PEAKIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OCajiKa, BbIJICICHHUE Ta3a, 00pa30BaHUE BOJIbI);

MIPUMEHEHUE MHIUKATOPOB (J1akMyca, MEeTHWIopaHka u peHondranenna) ais
OTPEAEIICHUS XapaKTepa CpeAbl B pACTBOPAX KUCIIOT, OCHOBAaHUN U COJIEH;

MPOBEJECHUE  ONBITOB, WUIIOCTPUPYIOIIUX  MOPUMEPHI  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakuid (TOpEHHE, PEaKIIUU PA3JIOKEHUS, COCTUHECHMUS);

pacno3HaBAaHUE HEOPraHUYECKUX BEHIECTB C TOMOIIBI0 Kad€CTBEHHBIX
peakuuii Ha UOHBI;

pelIeHrne HKCHEPUMEHTANbHBIX 337ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTEIbHBIE peakuun», «l'maponus conei», «DIEKTpOIUTAYECKAsS
JACCOLUALIAS.

HemeTaJsibl 1 X cOeIMHEHUS



OO6mrast xapaktepuctuka HeMmeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMHUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTEIbHAS XapaKTEPHCTHKA
COEIMHEHUI HEMETAILIOB.

OO6mast xapakTtepuctuka rajnoreHoB. OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA MPUMeEpE XJIopa (B3auMOEICTBUE
C MeTaJylaMd, HEeMeTaJlaMH, BOJOH, Imenodamu). Xiopooaopod. CossHas
KHCJIOTa, XMMHUUYECKHE CBOWMCTBA, IMOJYyYECHHUE, NpUMEHEHHE. JlelicTBuE Xjopa U
XJIOPOBOZOPOJA HAa OpraHU3M 4eJIoBeKa. BakHeWIre XJIOpHIbl U UX HaXOKJICHUE B
npupoze. [loHaTre o KucIopoACOAEPKAUX KUCIOTAX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTEINEHU
okuciieHusi. CTpoeHue u (pU3NYecKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTpPOIIHBIE MOAU(UKAIIMM KUCIOPOAa U cepbl. XMMHUUYECKHUE CBOICTBa
cepbl (B3aMMOJECHCTBUE C HEMETAIaMH, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOM Kkuciotamu). CepoBogOpoAd, CTpoeHHE, (UIUYECKUE U
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTEJbHBIE CBOMCTBA). OKCHIBI
Cepbl KAaK IPEICTABUTENIM KUCIOTHBIX OKCHIOB. CepHUCTas KHCIOTa U €€ COJIH.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJj1acca KUCIOT U cneruduyeckue). Coau cepHOr KUCIOThl. XUMUYECKUE PEAKIUH,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[TpencraBiaeHuss 0 XUMUYECKOM MPOU3BOJACTBE U CBS3aHHBIX C HUM NMPOQecCHsix.
[Ipumenenue cepHoOl KUCIOTHI U cynb(aToB. KauecTBeHHbIE peakiuu Ha CYIbPUT-
, cynbdua- u cynbpar-anuonsl. HaxoxaeHue cepbl U ee COEIMHEHUN B MPUPO/IE.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COEAMHEHUSIMU Cepbl (KHCIOTHBIE
JIOK]IM, 3arpsI3HEHHE BO3/1yXa), CIIOCOOBI €ro Mpe0TBPAILICHHUS.

O6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUSI.

A30T, pacnpocTpaHeHuEe B Mpupoje, (puzndyeckue U XMMUYECKHE CBOMCTBA
(B3aMMOJEHCTBHE C METalUIaMH, BOJAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, €ro (U3MYECKHE M XUMHUYECKHME CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO PAacCTBOpA), MPUMEHEHHUE U MOJTyUYeHHE B JIaDOpaTOPUH
¥ MNpPOMBINUIEHHOCTH. VOH aMMOHUS, JOHOPHO-aKUENTOPHBIA MEXaHWU3M €ro
oOpa3zoBanus. Conu aMMOHMS, HUX (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(pa3ioxkeHHe W B3aUMOJIEMCTBUE CO IeioyaMu), npuMmeHeHue. KadecTBeHHas
peakiusi Ha uoubl ammoHusA. Okcuasl azota (1, 11, I, 1V, V). Azotucras kucnora.
A3OTHas KHCIIOTa, €€ MOody4YeHHe, PU3NIECKUEe U XUMUYECKHE CBOICTBa (00IIHe KakK
NPEICTaBUTENS Kiacca KHUCIOT M crenu(puyecKkue), MpuMeHeHne. XHUMUYECKue
peaKkuuu, Jexanye B OCHOBE MOJIYYEHUsI a30THOM KHMCJIOTHI B MPOMBIIUIEHHOCTH.



Hutpatel u Hutputhl. KauecTBeHHBIE peakiMy HA HUTPAT- U HUTPUT-AaHUOHBI.
XUMUYECKOE 3arps3HEHNE OKPYXKAIOUIEH Cpebl COEAMHEHUAMHU a30Ta (KUCIOTHBIC
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, TOUBHI M BOJJOEMOB).

docdop, autorponHsie Moaudukanuu Gocdopa (6emnbiii 1 KpacHbIi dhocdop),
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA (B3aMMOIEHCTBHE C METaNIaMH, KUCIIOPOJIOM,
raJIorTeHaM, KOHIICHTPUPOBAHHBIMU A30THOW W cepHOM kucinoTamu). OKCHIbI
docdopa (I, V), dochopras kucnora, ¢usndeckue W XUMUICCKHE CBOMCTBA,
nonyuenue. KauectBeHHass peakuuss Ha ¢ocdar-uonsl. [IpencraBieHust o
ranorenuaax docdopa (11, V).

[TonsiTve 0 MUHEPATBHBIX YA00pEHUsAX. A30THBIE, PochOopHbIE, KOMIIIIEKCHBIE
ynoopeHusi. XMMHUYECKOE 3arps3HEHHE OKPY’KaIOIIeH Cpeibl COeTMHEHUSIMHU a30Ta
u docdopa.

O6mast xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUS.

VYrnepon, amnorponueie Mogudukanuu (rpadurt, anmas, dyiiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeliCTBHE C METaJllaM{, HEMETaJUIaMU, KOHIICHTPUPOBAHHBIMHA a30THOU U
cepHoil kucnoramu). [lonstue 06 aacopOuuu. Kpyrosopot yriaepoaa B mpupoe.
Oxcunpl yriepoaa, ux (pu3nueckue U XMMUYECKHUe CBOMCTBA, JEHCTBUE Ha JKUBbIE
OpPraHU3MBI, MOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEeMBbl aTMOCHEPHI,
cBsi3aHHbIe ¢ okcuoM yriepoaa (1V). YronbHas kucinora u ee coiu, ux (GU3NIecKue
U XUMUYECKHME CBOMCTBa, IoJyueHHe U  npumeHenue. KapOoHatsl,
ruipokapOoOHaTel, WX cBoWcTBa. KadecTBeHHas peakiusi Ha KapOOHAaT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBILIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHavyanbHBIE TOHATHS 00 OPTrAaHUYECKUX BEIIECTBAX KAK O COSTUHEHHSIX
yriaepoja: yriieBoAOpoasl (MeTaH, 3TaH, THIEH, aleTHJIEH), 3TaHOJI, TJIMLEPHH,
yKCyCHas KucioTta. [IpupoaHble UCTOYHUKHU YTIIEBOAOPOJOB (yroJib, MPUPOIHBIN
ra3, He)Th), MPOAYKTHI X NEPEPadOTKH, UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTne 0 OMONOTHYECKH Ba)KHBIX OPTaHMYECKHUX BEIIECTBaX — JKHpax, Oeikax,
yIaeBOJaX — M WX pOJM B JKU3HU dYeloBeKa. EAMHCTBO OpraHWYEcKHX u
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmyeckne u XMMHYECKHUE CBOWCTBA (B3aMMOJIEHCTBUE C
MeTaJlJIaMH, KHCIIOPOJOM, YTJIEPOJOM, TalOTeHaMH), MOTyYeHHEe W MPUMEHEHHE.
Ponb kpeMuusd B ipupoje u texuuke. Oxenn kpemuus (1V), kxpemHueBas kuciora,
CHJIMKATHI: (PU3MUECKHE U XUMUYECKUE CBOMCTBA, MOTYUYeHHE U IPUMEHEHUE B ObITY
U TMPOMBIIIIEHHOCTU. BakHeilne cTpouTenbHble MaTepUabl: KEpaMHKa, CTEKJIO,
IeMeHT, OeToH, kene300eToH. [Ipobrmembr 6e30macHOrO0  WCHOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.



Bbop. OcobGennoctu ctpoenus aroma. OO1IMe MpeIcTaBIeHHs 0 PU3NIECKUX U
XMMHUYECKUX CBOMCTBaxX. bopHas kucmora.

OKCIEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TAIOTEHUIOB);

MPOBEJICHUE OMNBITOB, OTPAKAIOIMIMUX (U3UUYECKUE U XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHU;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MPOBE/ICHUE KAaUeCTBEHHBIX PEaKIUi Ha XJIOPUI-, OPOMHUJ- U UOAUA-UOHBI U
HaO0JI0/ICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu CEpbI U €€ MPUPOIHBIX COETUHEHMUI;

HaOJIOJIeHHe  Tporlecca  OOyIJIMBaHUS ~— caxapa  [OJ  JIEUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KUCIIOTBHI;

U3y4€HUE XUMUUYECKUX CBOMCTB Pa30aBIEHHON CEpHON KUCIIOTHI,

IPOBEJCHNE KaYECTBEHHBIX PEeaKIMi Ha CYIbGUA-, CYIbPUT- U CYIb(PaT-HOHBI
Y HAOJIIO/ICHHE TTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHWE ¢ (PU3MUYECKMMHU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3amMu a30THBIX U (OCHOPHBIX YAOOPEHUN;

noJilyueHue, coOupaHue, pacrno3HaBaHUE W H3Y4YEHHE CBOICTB aMMUaka,
W3YYEHUE CBOMCTB COJIC aMMOHMS;

MPOBEICHNE KAaYECTBEHHBIX PEaKUUid HAa MOH aMMOHUSA, HUTPUT-, HUTPAT- U
dbocdaT-uoHbI U U3YUECHHUE MPU3HAKOB UX MPOTEKAHNUS;

M3y4YECHUE B3aUMOJICUCTBUS KOHUIEHTPUPOBAHHONW a30THOM KUCJIOTHI C MEMBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;

O3HAKOMJIEHUE C MOJENISIMU KPHUCTAJUIMYECKUX PELIETOK anmMasa, rpadura u
dbymiepena, ¢ mporeccoM afcopOLUUKM PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTa3a;

HoJIlyuyeHue, coOrpaHue, pacro3HaBaHUE M U3YyUYEHHE CBOWCTB YIJIEKHCIIOIO
rasa;

MPOBEICHHE KauyeCTBEHHBIX pEaKIUid Ha KapOOHAT- M CUJIMKAT-UOHBI U
U3y4YeHUE MPU3HAKOB UX MPOTEKAHMUS;

M3y4YeHHUE B3aMMHBIX MPEBPAILEHUN KapOOHATOB U THAPOKAPOOHATOB;

O3HaKOMJIEHHE C oOpa3liaMyd TNPUPOAHBIX KapOOHATOB M CHJIMKATOB, C
MPOAYKIMEN CHIIMKATHON TPOMBIIIJIEHHOCTH;

pelIeHne SKCIePUMEHTANBHBIX 33/1a4 10 TeMe «BakHelme HeMeTaIbl U UX
COEJIMHEHUSD.

MeTtasibl U MX COCAUHEHUSA

Oo1ue cBoiicTBa MeTamuioB. O0IIast XapaKTePUCTUKA XUMHUUECKHUX SJIEMEHTOB
— METAJVIOB HA OCHOBAaHUU UX I0J0KeHuA B [lepuonnueckoi cucteMe XMMHUYECKUX
sanemenToB [[. M. MenneneeBa u crpoeHus aroMoB. Meramibl A- u b-rpynm.



CrtpoeHue NMpOCThIX BEMIECTB — METAILIOB. MeTalmndeckas CBsI3b U MeTalInuecKas
KpUCTaJUTMUECKasl pereTka (MPUMUTHBHAS KyOndecKas, 00 bEMHO-TICHTPUPOBAHHAS
KyOuueckas, rpaHELEHTPUPOBAHHAS KyOuueckas, reKcaroHajbHas
IJIOTHOYITAKOBaHHAs ). 3aBUCUMOCTh (DU3UUECKUX CBONCTB METANIOB OT CTPOCHHS
KPUCTAIOB.  DJEKTPOXUMUYECKUH psjl  HampspDkeHu  MertaiioB.  OOmiue
XUMUYECKHE CBOMCTBa MeTauioB. OOmme CcrmocoObl MOJYyYEeHHs METaIIJIOB,
METAJLTyprus. DJIEKTPOJIU3 PACIUIABOB U PACTBOPOB COJIEH KaK OJUH U3 CIIOCOOOB
noTyuyeHust MeTaJlIoB. [ToHATHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUThHI
ux oT Koppo3uu. CruiaBbl (CTallb, YyT'yH, JIOpallOMUHUN, OpoH3a). [IpuMeHeHue
METAJIJIOB U CILJIABOB B OBITY M IIPOMBIIIIJIEHHOCTH.

Memannwt A-2pynn

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
sanemenToB JI. M. MeHpaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJIECHUE B IMPUPOJE.
dusndecKkue 1 XMMUYECKUE CBOMCTBA (HA IpUMEpe HATPHSA M Kajus), MOJydeHHE.
OKcubl M THAPOKCUIBI HATPUA U Kauns. [[puMeHeHne memoYyHbIX METAIOB U UX
coeMHEHN. brosornueckast poiap HaTpUs U KaJusl.

[[lenoyno3emenbpHble METaUIbl MarHuii MW KalblMH: IIOJIOXKECHHE B
[Tepunoanueckout cucreMe xumuueckux 3yemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOxJieHHUE B npupojie. Puznyeckne 1 XMMHUYECKHUE CBOMCTBA MarHusi 1
KaJibIusl. BaxkHeire coeIuHeHus Kaablids U MarHus (OKCUJl, TUIPOKCHI, COJIH),
CBOMCTBa, MpuMeHeHHeE. JKecTKOCTh BOJIbI U CIIOCOOBI ee ycTpaHeHus. KpyroBopot
KaJblUs B IIPUPOJIE.

AJOMUHHIN: TI0JI0keHUE B [lepuoandeckoi cucreMe XuMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HaxOXIeHHE B mpupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
amtomunus. [I[puMeHeHne aaTtOMUHNS U €T0 CILJIaBOB.

Memannwvt b-zpynn

OOmiast xapakTepUCTHKa MeETauIoB b-rpynm  (MOOOYHBIX  MOATPYIM):
nonoxkenue B llepuommnueckon cucreme Xxumuuyeckux dimemeHtos . U
MeHneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJICHUE «IIpOBajiay AJIEKTPOHA Ha
puMepe CTPOSHHUsI aTOMOB Xpoma, MeJiu, cepedpa. BajgeHTHBIE COCTOSHUSI aTOMOB
d-31eMeHTOB, CTEIEHM OKHCIIEHHS aTOMOB B COCAMHEHHSAX. 3aBHCHMOCTH
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB U THAPOKCHIOB METAIOB OT 3HAYECHMUS
CTEIICHU OKUCIICHHS DJIEMEHTa B COCIMHECHHM (Ha TpUMEpEe COCIMHEHUN Xpoma).
ITepBoHayanbHbIC NPEACTABICHUSA O KOMIJIEKCHBIX COCIMHEHUSX.

Menp u cepebpo: CTpOSHHE aTOMOB, CTEIeHH OKuciaeHus. OOmmue KpaTKue
MPEACTABICHUS] O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOAEICTBHE C KUCIOTAMHU-OKUCITUTEISIMH), 00 UX OKCHAAX, TUAPOKCUAAX U



colisix, ux mpumeHeHuu. [IpeacTaBiaeHns 060 aMMHUAYHBIX KOMIUIEKCAx cepedpa u
Meau. KauecTBeHHBIE peakIiuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: CTpoeHuE aTOMa, CTENIEHb OKUCIECHUSA. XapaKTePUCTUKA (PU3NIECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHBIE CBOMCTBA OKCH/IA U THAPOKCU/IA.
KauecTBeHHBIE pEaKIIMU HA KATUOHBI IMHKA.

Kenezo: cTtpoeHwe atroma, CTENEHHM OKHUCIeHUs. HaxoxaeHue B mpupoje.
dusnyecKkue U XUMUYECKHUE CBOMCTBA JKeJie3a, MpuMeHeHue. buonornyeckas poib
xene3a. Oxcuapl, TUapokcuasl U conu xkenesa (l1) u xenesa (lll), ux cocras,
CBOICTBa U nosyueHue. KauecTBeHHbIE peakI[uu Ha KaTUOHBI xkKesesa (2+) u xene3a
(3+). Uyryn um cranb — crulaBel >kene3a. [Ipom3BoJicTBO uyryHa W CTaju.
DKoJIOrnYecKre MpoOIeMbl, CBA3aHHbBIE C METAJLUTYPTrUYECKUMU ITPOU3BOJICTBAMU.

DKCIEPUMEHTATBHOE U3YUEHUE BEIIECTB U SBJICHUM:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METALINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4E€HUE B3aUMOJICHCTBUS METAJIIOB C BOJIOW, C PACTBOPAMHM COJIEH U KUCJIOT,
HCCIIEIOBAaHUE TMPOIECCOB AJIEKTPOIN3a pacTBopoB xyopuaa meau (ll) m nonuna
KaJIHsl, KOPPO3UHU METAJUIOB;

u3ydeHue OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHUIOB KaJbLIUS W HATPHUSA C
BOJIOM, UX TUJPOKCUIOB — C OKcuioM yriepoaa (1\V) u kucinoramu;

M3Yy4Y€HHE CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KAJIBIIMS, )KECTKOM BO/IbI;

M3YYEHHE MPOILIECCOB IMOJIYYECHHUS] TUAPOKCUIOB JKee3a, UX XUMHUUYECKHUX
CBOJCTB;

M3y4YeHHUE IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI (MarHusl,
KaJIbIIUS, JIFOMUHUS, [IMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HaOJII0JICHUE U OIMKCAaHWE OKpaIlMBAHUS IUJIAMEHU MOHAMM HATpUs, Kajdus U
KaJIbIIUS;

uccienoBanne aMm(pOTEpHBIX CBOMCTB THUAPOKCHIA ATIOMUHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa nuHKa;

pelleHne KCIEPUMEHTATBHBIX 3a/1ad Mo TeMe «BaxkHeliue MeTamibl U Ux
COEJIMHEHUSD.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BaxHeumue
BEIlIECTBA U MaTepuasbl, 00JacCTH MX MpUMEHEHHUs. be3omacHoe HCMob30BaHUE
BEIIECTB U XUMHYECKUX peakiuid B ObITy. [lepBas momMolps npu XUMHUYECKHUX
0KOTrax M OTPABJICHUSIX.

HoBsie Matepransl 1 TeXHOJNIOTHH. [[pUHINIBI «3€TTE€HOU XUMUWD.



OCHOBBI HKOJIOTMYECKON TPaMOTHOCTH. XHUMHUS U 30pPOBbE. 3HAUYECHUE
W3Y9aeMbIX XUMHYCCKUX SJIEMEHTOB M MX COCAMHCHHH NIl (yHKIIMOHUPOBAHUS
opraHu3mMa 4yesnoBeka. [loHsTre o 3m10poBOM 00pase KU3HHU.

XUMHUECKOE 3arpsi3HEHUE OKpYyKaroleh cpeibl. IKOJOTUYECKUE MPOOIIeMBbl,
CBSI3aHHBIC C COCIMHEHUSIMU YIJIEPO/Ia, a30Ta, CEPBI, TSKENbIX MeTauioB. [loHsTHE
o I[IJIK. Ponp XMuM B pelIEHNN SKOJIOTHYECKUX MPOOIIEM.

OKCIEPUMEHTAIBHOE HW3YYEHHE BEHIECTB M SIBICHHUI: O3HAKOMJIEHHE C
oOpasllaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJIOB, MOJIMMEPHBIE MaTepHalbl),
ONpENENICHNE KHUCIOTHOCTH TPUPOAHBIX BOJ, MOJEIMPOBAHHE IIpolecca
o0Opa30BaHUs KUCJIOTHOTO JO0XKS, U3yYEHHE €T0 BO3ACHCTBUS HA MaTEPHUAIIBI.

IloBTOpeHne u 00001IeHHMe 3HAHUI OCHOBHBIX pa3aejioB KypcoB 8-9
KJIACCOB

[leproanuecknii 3akoH U [lepuoandeckas cucTeMa XUMUYECKUX JIIEMEHTOB B
CBETE MPEACTABICHUIN O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XUMHUUYECKUX JJIEMEHTOB U UX COCIMHEHUH B MEPUOJaX U TPyMIax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSHUM. Buabl
XAMHWYECKON CBSI3H. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOU
PELIETKU U BUJIa XUMUYECKOU CBS3H.

Knaccudukaiumsa XUMHUECKHMX PEAKIMNA 1O Pa3IUYHBIM  TPU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTU NPOTEKAHUSI XUMHUYECKUX TMpPEBpallleHUd B
pPa3JIMUHBIX YCJIOBUSIX Ha OCHOBE IMPEJCTABICHUN XUMUUYECKOM KUHETUKU U
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maposms coseit. Peakunu okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHUM M COJ€H B CBETE€ MNpPEACTaBICHUNA 00
AIEKTPOJIUTUYECKOM  JUCCOIMAIMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesicnpeomemmnuie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HayKaX.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJIICHHUE (TPOIIECC), HAYYHBIN (HaKT,
TUI0Te3a, TEOpHs, 3aKOH, aHAJIW3, CHHTE3, KiIacCUUKAIMS, MEPUOIUIHOCTD,
HaOJII0JICHHE, IKCIEPUMEHT, MOJCIIMPOBAHHUE, U3MEPEHUE, MOJIeNb, TEXHOJIOTHS,
MaTepuabl.

®du3rka: BEMIECTBO, TENO, (PU3MUECKHE BEIUYUHBI, CIUHUIIBI U3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMbI U MOJIEKYJIbI, arperaTHble COCTOSTHUE
BEILIECTBA, CTPOCHHE Ta30B, JKUJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKHUX) TEN,
KpUCTAJUTNYECKAs pELIETKa, AJEKTPOH, AIPO aTOMa, IPOTOH, HEUTPOH, NOH, HYKJIH/I,



U30TOIbI, KBaHTBI, PAJIMOAKTUBHOCTH, alb(da-, OeTa- W raMMma-u3IydcHHE,
AIIEKTPUICCKHUI 3apsij], IPOBOJIHUKH, TIOTYIIPOBOIHUKH, TUIICKTPUKHU, COJTHCUHBIN
CIIEKTp, pa3jioKeHue 0eIoro CBeTa B CIEeKTP.

Buosnorus: sxocuctema, 6rocdepa, GoTOCHHTE3, IPOIIECCHI 0OMEHA BEIIIECTB,
MUHEpAIbHbIC yIOOPCHHS, MHUKPOIJIEMEHTBI, MaKpPO3JICMEHThI, IHTATEIbHBIC
BEIIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIE PECYPCHI, TUTAHEeTa 3eMJIsl.

TexHONOTHsI:  CTPOWUTENBHBIC  TEXHOJOTMH,  CEIbCKOXO3SHCTBEHHBIC
TEXHOJIOTHH, TEXHOJIOTHH SJICKTPOHHON MTPOMBINIJICHHOCTH, HAHOTEXHOJIOTHH.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XUMUA
HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHUS (YIJTYBJIEHHBIN
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAaMMbl OCHOBHOIO OOIIETro
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YeHHUsS XUMHUU B €IWHCTBE Y4yeOHOH u
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIMOHHBIMUA POCCUHUCKUMU COITUOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMA B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOIMO3HAHUsS, CaMOPA3BUTUA U COLMAIU3AIMU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCS CHUCTEMOW TMO3WTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY U UCTOPUYECKOMY HACIIEIUIO, TOHUMaHNE 3HAUYEHUS XUMUUECKON HAyKH
Y TEXHOJIOTHH B KU3HU COBPEMEHHOTO 00IEeCTBa, B Pa3BUTUU SKOHOMUKH Poccun
Y CBOETO PETHUOHA;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEJICHHUE W TOCTYNKU CBOUX TOBAPHIICH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYTKOB;

3) popMupoBaHUS HEHHOCTH HAYYHOTO MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEaKilvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE [ICHHOCTH HAYYHOTO MO3HAHUS IJI PA3BUTHUSI KaXKJJOTO YEIOBEKA U
MPOU3BOJMUTENLHBIX CHJI OOIIECTBA B IIE€JIOM, POJM M MeCTa HayKH «XUMHUS» B
CUCTEME Hay4YHbIX MPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aUMOCBSI3SIX YEJIOBEKA C IPUPOJHON U TEXHOJIOTUYECKOMN CPENOi;

MO3HABaTElIbHAsI MOTHBAlUA W WHTEpPEC K OOY4YEHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BAaHMIO, K HCCIIEIOBATEIHCKOM



JESTEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HaIlpaBICHHUS U YPOBHS JajbHEHIIEro
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

(GopMHUpOBaHNE LIEHHOCTHOI'O OTHOILIEHHUS K TPYIOBOM AEATEIBbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOM AESITEIbHOCTU KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alii B 3TON
cdepe;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHHS K MIPUPOJE KaK UICTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOKHBIX TMOCJIEICTBHMA ISt
OKpYXalollel cpe/ibl; 0CO3HAHUE I100aTBbHOT0 XapaKTepa IKOJIOTHYECKUX MTPOOIeM
U IIyTel UX peLeHus; CHOCOOHOCTh MPUMEHSATD 3HAHUsI, TOJTy4YaeMble IPU U3yUYEHUU
XUMUH, JUIsl PELICHHs 3aay, CBA3AHHBIX C OKpYXKaloLled Cpefoi; aKTHBHOE
HENPUATHE JEUCTBUN, TPUHOCSIIUX BPEd OKPYKAOUIECH CPEeNe; OCO3ZHAHUE CBOEU
pOJIM Kak TpakAaHUHA W TMOTPEOUTENsE B YCIOBHUSX B3aMMOCBSI3U MPUPOIHOM,
TEXHOJIOTUYECKOW M COUMAIBHOW CpEeN; TOTOBHOCTh K YYaCTHIO B NMPAKTUYECKOU
NEATEIbHOCTH 3KOJOTMYECKON HAIIPABICHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaThl 00YYarOMIMXCS, OCBOMBIIMX MpPOTpamMmy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIINX
MaTepuagbHOE E€IUHCTBO MHpa M TMpolecc IMO3HaHUs (BEIIECTBO, CBOWMCTBO,
SHEprusi, sSBJICHUE, HAy4YHBIH (PaKT, 3aKOHOMEPHOCTb, THUIOTE3a, 3aKOH, TEOpPHUS,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIeI0BaHUE, SKCIIEPUMEHT U JPYyTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4YE€OHBIMU ACUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHUKAaTHUBHBIMHM,  PETYJISATUBHBIMH),  B&XHBIMU  JUIi  TIOBBILICHUSA
3¢ (HEeKTUBHOCTH OCBOCHHS COJIEpKaHUS Y4eOHOro mnpeamera, (GpopMUpOBaHUSA



KOMIIETEHIIMA, @  TaKKe  IPOEKTHO-UCCIENOBATENbCKON  JEATEIBbHOCTH
o0yJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
MIPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHUSIMH); aHAJIW3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBAaHUA IS KJIacCUDHUKAIMU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEX Ty 00bEKTaMU N3YUCHUS; CTPOUTH JIOTHICCKUE
paccyxaeHus (MHIyKTUBHBIC, JEAYKTHBHBIC, TI0 AaHAJIOTHH ); PeIaratb KPUTEPUU
U BBISBIISITH OOIIHE 3aKOHOMEPHOCTH M NMPOTHUBOPEYMS B U3y4aeMbIX Mpolieccax 1
SIBJICHUSX; MPOBOJUTH BBIBOABI M 3aKJIIOUCHHS; YMEHHS MPUMEHSATH B IIPOIECCE
MO3HAHUS MOHATHS (MPEIMETHBIE U METAIPEAMETHBIE ), CHMBOJIMUECKHUE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yEeMbIe B XUMHUH, TTPEOOPA30BLIBATH MOJICIBHBIE TIPEICTABIICHUS —
XUMHUYECKUH 3HaK (CHMMBOJ DJIEMEHTa), XHUMHYecKas (opMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIIUM — MPU PEIICHUH YUYeOHBIX 3aJ1a4; ¢ YIETOM ITHUX MOJICIIbHBIX
MPEACTABICHUA  XapaKTepH30BaTh HM3ydYacMble XHMHYCCKHE BEIIECTBA U
XUMUYECKUEC PEAKITUN.

ba3oBble wucciaenoBareJibCKHe AeHCTBUA (METOAbI HAYYHOIO IIO3HAHUSA
BeILeCTB M sIBJICHUI1):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB M SBICHHM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-HUCCIIEA0BATEIIbCKOM ISATSTLHOCTH;

YMEHUSI HCIOJIL30BaTh TOCTABJICHHBIE BOIPOCHI B KA4€CTBE WHCTPYMCHTA
MTO3HAHUS M CAMOCTOSITSIILHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISABISATH
u QopMynmupoBaTh MpodJieMy, ONMPENeNsATh IEJb W 3aJadd, COOTBETCTBYIOIIUE
pEIICHUIO MPOOIEMBI; TIpeIaraTh OMMCATEIIBHYIO IIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBIISITH €€ TPOBEPKY; YMCHHUS IMPOBOAWTH HM3MEPCHHUS HEOOXOIUMBIX
IapaMeTpoOB, BBIYUCIICHUS, MOJCIUPOBAaHNE, HAOIIOJCHUS H OKCIICPHUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IIEHUST M BBIBOJABI MO Pe3yjibTaTaM IMPOBEIACHHOTO OIIBITA,
HCCIIEIOBAHUSI, COCTABJIATh OTYET O MPOACIaHHOM padoTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTepHeTa); aHanu3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OIICHUBATh €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pas3nuuHble METOAbl M (OpPMYyJIUpPOBaTh 3alpochl IMpU TIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIUMOU MJis BBINOJHEHUS Y4YEOHBIX 3aJay; HCIOJb30BATh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMaluu (cxeMbl, rpaduku, AUarpaMMbl, TaONMIbI, PUCYHKH U Jpyrue
(GopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIN S3bIK B KaueCTBE CPElCTBAa pabOThI C
XUMHUYECKON HH(OpMAIMe; TNpPUMEHSATh MEXKIpeaAMeTHble ((du3nueckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, aOOpeBUaTypbl, HOMEHKIIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁnue IleICTBPIﬂ:

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C MPE3CeHTaIeH
pPE3YNbTATOB BBHITIOJIHEHUS] XUMHUYECKOTO OKCIEpUMEHTa (MCCIIeI0BATEIbCKOM
71a00paTOPHOM MJIM MPAKTUYECKON paboThI, yueOHOTO MPOEKTA); B XOJI€ JUaiora u
(1K) TUCKYCCUU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOW TeM€e M BBICKA3bIBATh UJIEH,
dbopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPYIIOBas KOMMYHUKAITHU):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, PACHpEACsaTh 3aJaud MEXIY
YJICHAMH TPYIIBI, BBIIIOJHATh CBOIO YacThb pPAOOThI, KOOPAMHUPOBATH CBOH
JNEUCTBUS C JACHUCTBUSAMH JPYTHX YJICHOB KOMAaHIbI, ONPEACIIATh KPUTEPHH TIO
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME MPOOIEeMbl Ha
OCHOBE ydeTa OOIMWX HMHTEPECOB M COIVIACOBAHMS TIO3WIIMI, y4acTBOBAaTh B
oOCyXJeHnl, OOMEHE MHEHMSIMH, «MO3TOBOM IITypMe» W Jpyrux dopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIOYACT Pa3BUTUC CaAMOOPraHn3ali, CAMOKOHTPOJIsI, CAMOKOPPCKIHWHU, B TOM
YUCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BBIOHpaTh CHOCO0 perieHusi y4eOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCJIEIOBATENbCKOM 3a/1a4; HA OCHOBE MOJYUYEHHBIX PE3YJIbTaTOB (POPMYIUPOBATH
00OOIIeHUsI W BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE pAa3BUTHE IMPOIIECCOB;
aHAIM3UPOBAaTh pE3yJbTaThl: COOTHOCHUTh CBOU JCHCTBUS C IUIAHHUPYEMBIMH
pe3ysibTaTaMH, OCYIIECTBIISAITh CaMOKOHTPOJIb JIEATENbHOCTH; KOPPEKTUPOBATh
CBOIO JIEATEIBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pE3yNbTaTBl OCBOSHHUS IPOTPAMMBI TI0 XHMHHU OCHOBHOTO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AJIpO C IPEIMETHBIMU pe3ybTaTaMu 0a30BOTI0 YPOBHS, COTJIACOBAHBI MEXKTY COOOM,
YTO TMO3BOJISIET PEAIM30BBIBAThH YIUIYOJICHHOE M3YUYEHUE KaK B PaMKax OTJEIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3allud HWHAUBUAYAJbHBIX 00pa30oBaTEIbHBIX
TPAEKTOPUIA, B TOM UYHUCJI€ UCTOJb3Yysl CETEBOE B3aUMOJIEUCTBUE opranu3anuu. [lo
3aBEpPIICHUN pealu3aluy MpOorpaMMbl YIIIyOJIEHHOTO YpPOBHS OOydaroniuecs
CMOTYT JIeTajbHEe OCBOUTh MaTepHall, OBJIAJIETh PACIIUPEHHBIM KPYTOM MOHSATUHN U
METOJIOB, PEIIaTh 33/1a4u 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKIIOYAIOT: OCBOCHHE OOYUYAIOMIMMHUCS HAayYHBIX
3HaHUM, YMEHUHN U CrIOCOOOB IEUCTBUH, CrIeUPUIECKUX JJIs1 TPEAMETHOM 00J1acTh
«X¥UMHM»; OCHOBBI HAYYHOTO MBINIJICHUS; BHIBI JCSITCIBHOCTH IO TOJYYEHUIO
HOBOTO 3HAaHWS, €ro WHTEPNpeTaluy, NpeoOpa3OoBaHUI0 U TPUMEHEHHUIO B
pa3sNUYHBIX YYEOHBIX W peaJbHBIX JKU3HEHHBIX YCJIOBHSX; O0OECIeUYnBaIOT
BO3MOYKHOCTh YCIIEITHOTO OOYyYEHHsI Ha CIEAYIOIIEM YPOBHE 00pa30BaHuUs.

K xoniy oOyuenus 6 &8 kaacce y obOydaromierocs OyayT chopMupoBaHb
CJICYIOIINE MPEAMETHBIC PE3yJIbTAaThl U3YYCHUS XUMUHW Ha YTITyOJICHHBIM YPOBHE:

PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IIOHSATHW: aTOM, MOJIEKYJa,
XAMUYECKUN JJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONHs, MPOCTOE BENIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAs MU MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAs Macca, MaccoBasi JOJISI XUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTH T'a30B, OKCHJI, KHCIIOTa, OCHOBaHHUE,
colib, amMOTEepHBI OKCcHA, amM(pOTEPHBIA THUIPOKCHA, XHUMHYECKas pEeaKIlus,
KJIaccuUKaIys Peakivii: peakiui COCIUHEHUS, PEAKIIUA Pa3I0XKEeHUs, PeaKIuu
3aMeIIeHUs, peaklMu OOMEHa, 3K30- W DHJAOTEPMHUUYECKHE PEaKIUH; TETIOBOU



ah(deKT peakiuu; SAPO aTOMa, AIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTab,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs U HEMOJSpHas KOBAJICHTHAS CBS3b,
WOHHasi CBf3b, HOH, KAaTHMOH, AaHWOH, pAacTBOpP, MaccoBas JOJsA BEUIECTBA
(mponeHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpAllMs BeEIlecTBa B
pacTtBope; BJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, OKHCIHUTEIH W
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU, METOJ] JICKTPOHHOTO OaaHca;

WJUTEOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATD
9TU MOHATHUS MIPU ONMCAHUY BEILIECTB U UX MPEBPAILLICHHUII;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUsI (POPMYJI BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIUI;

ONpPEAENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENIEHb OKUCJIEHHUS DJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPHUHAJICKHOCTD
BELIECTB K OIPEAEIEHHOMY KJ1acCcy COeIUHEHUH 1o (GopMyiaM, BUIbl XUMHUUECKON
CBS3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COETMHECHUSIX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIECTB, MOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona J[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOpHH, 3aKOHA ABOTAJPO U €ro CIEACTBUM, NPEACTABICHUN O HAyYHBIX METOAAX
NIO3HAaHHsA, B TOM YHUCJIE OKCHEPUMEHTAIBHBIX M TEOPETHYECKMX METOAAX
MCCJIEIOBAHMS BEIIECTB U U3yUYECHUS] XUMUYECKUX PEaKLUid;

JEMOHCTPUPOBATh TMOHUMAHHE TMEPUOJMYECKOM 3aBHUCHUMOCTU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX N0JIokKEeHUS B [lepunonnueckoii cucreme:

OMMKCHIBATH U XapaAKTEPHU30BaTh TabIUuHy0 dhopmy [leprnonnueckoit cucteMbl
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpynmna)» u
«moboyHas noarpynma (b-rpymnmna)y, «Masnbie nepuoaby U «O0JbIINE EPUOIBDY;

COOTHOCUTH 0003HAuU€HHUs, KOTOpble MMeIOTCs B Tabiuue «llepuonnueckas
cucreMa xumuueckux oanemeHtoB . WM. MenneneeBa»y, ¢ 4YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMYECKHX JJIEMEHTOB (COCTaB W 3apsiz
a1ipa, 00IIee YUCIIO0 AIEKTPOHOB U PaCHpeIETICHUE UX O DJIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBA3b MOJIOKEHUsS HyeMeHTa B llepuogumueckoil cucreme c
pacrnpesiefiecHueM DJIEKTPOHOB MO JHEPreTUYECKUM YPOBHSM, MOAYPOBHSAM H
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHTBI, HEOPraHMYECKHE BEIIEeCTBa,
XUMUYECKHE peaklny (10 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLMU BEIIECTB, 110
TerIoBoMy 3G DeKTy);

XapaKTePU30BaTh (OMUCHIBATH) (PU3UIECKUE U XUMHUECKHE CBONCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOAa, BOJIOPOAA, BOJIbI, OOIINE XUMUYECKHUE CBOMCTBA
OKCHUJIOB, KHCIIOT, OCHOBAaHUW M COJI€H, T€HETUYECKYIO CBA3b MEXIY HHUMH,



MOATBEPXKIAs TPUMEPAMHU  MOJICKYJSIPHBIX  YPAaBHEHHMA COOTBETCTBYIOIIMX
XAMHWYECKUX PEAKIUN;

OMMHCHIBATh POJIb KMUCIOPO/Ia, BOJOPOAA M BOJBI B MPUPOIHBIX MpoOIleccax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTOJb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHATh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX
COCTaBa M CTPOCHUSA, BO3MOXKHOCTH TPOTEKAHHUS XUMHYECKUX MPEBpPAIICHUN B
Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3JI€MEHTa B COSJUHEHUH,
MacCOBYIO JOJIF0 XMMHYECKOTO JJIEMEHTa MO (opMmylie COeqUHEHUsS, HAaXOIUTh
MPOCTEUITY 0 (POPMYITy BEIIECTBA IO MAaCCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MOJSPHYIO KOHIEHTPAIMIO BEIECTBA B
pacTBope, MPOBOJIUTH PACUEThI IO YPABHEHUSIM XUMUYECKON peaKIuy;

MIPUMEHSATh OCHOBHBIE OIEpAIliy MBICIUTEIBLHOW JIEATEILHOCTH — aHAIN3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIUIO, BhISIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBSA3CH — /I U3YUCHUS CBOMCTB BEIICCTB M XUMHUYECKHUX
peakiuii, eCTECTBEHHO-HAYYHBIE METOJIbl MO3HAHUA — HaOJI0JIEHUEe, U3MEPEHHE,
MOJICIUPOBAHUE, JKCIIEPUMEHT (pEaIbHBIA U MBICICHHBIM) — JJIs OCBOEHUS
y4e0HOT0 Co/IepKaHUS;

PacKphIBaTh CYIIHOCTh MPOIECCOB OKUCIICHHSI U BOCCTAHOBJICHUS, COCTABIISATh
YpaBHEHUSI TPOCTHIX OKHUCIHTEIIbHO-BOCCTAHOBUTENIBHBIX peakIuii (MeTOA0OM
AJIEKTPOHHOTO OasiaHca);

YCTaHABJIMBATh CBS3UM MEXKAY pEabHO HaOMI01aeMbIMU XUMHUYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMHU, TTPOUCXOISIIMMHI B MaKpO- U MUKPOMHUPE, OOBSICHATH
MIPUYUHBI MHOTOOOPa3us BEMIECTB, COOTHOCUTh XMMHUYECKHE 3HAHUS CO 3HAHUSIMU
JPYTUX YYEOHBIX MPEIMETOB;

COOJTI01aTh MpaBuIia 6€30MacHO pabOThI B JIA0OPATOPUH MPHU HCTIOIH30BAHUH
XUMHUYECKOH MOCY/IbI 1 000PYyI0BaHMS, a TAK)KE MPaBHJIa 0OPAIICHHUS C BEIECTBAMHU
B COOTBETCTBHHM C WHCTPYKIIUSIMH BBHITIOJIHEHUS J1A0OPATOPHBIX OIBITOB U
MPaKTUYECKUX paldOT MO MOJYyYEHUIO U COOMpPAHUIO Ta3000pa3HBIX BEIIECTB
(BoIOpoJia ¥ KUCJIOPO/ia), MPUTOTOBICHNUIO PACTBOPOB C OMPEEICHHOM MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIECTBA, PEIICHUIO YKCIIEPUMEHTANBHBIX 3371a4 M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAaHUYECKUX COCTUHEHUI;

JEMOHCTPUPOBATh  BJIQJCHHEC OCHOBAMH XHMHYECKOW TI'PaMOTHOCTH,
BKJTFOYAFOITIEH YMEHUs 0€3011acHOTO 0OpaIeHus C BEIIECTBAMH, UCIIOJIb3yeMbIMU B
MTOBCEHEBHOM KU3HM, a TaK)KE 3HAHWE MPaBUJI MOBEACHUS B IEISIX COEpEKEHUS
3JI0POBbSI 1 OKPYKAIOIICH CPEIbI.



K xoniy oOyuenus 6 9 knacce y oOywaromerocs OyayT chopMupoBaHbI
CJICYIOINE MPEAMETHBIC PE3yJIbTAThl U3YUCHUS XUMUHW Ha YTITyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKas peaklus, TEeIIoBoM 3((EeKT peakinu, MOJb, MOJSPHBIMI
00BbEM, pacTBOp;

ANEKTPOJIUTHI, HEANEKTPOIUTHI, AIEKTPOJIUTUYECKAS] TUCCOLMALUS, PEAKIIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTUMble M HEOOpaTHMbIE pPEaAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIIMH, OKHUCIHUTENIb, BOCCTAaHOBUTEID,
OKUCJIEHHME W BOCCTAaHOBJICHHME, OJJIEKTPOJU3, aIoTponusi, amM(pOTEPHOCTH,
XUMHUYECKasi CBSI3b (KOBaJEHTHAsi, MOHHAs, METaJUIMYecKas), MEXMOJEKYISIpHbIC
B3aUMOJEHCTBUS (BOIOpOAHAs CBs3b, CUIbl BaH-aep-Baanbca), KOMILIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuyeckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuyeckas, IPaHELIEHTPUPOBaHHAS KyOuueckas,
reKCcaroHaJibHasl IJIOTHOYNAaKOBaHHAsA), KOPPO3USl METAJIOB, CIUIABBL, CKOPOCTH
XUMHUYECKON peaklny, KaTaluu3, XUMUYECKOE PABHOBECHE, JIEMEHTHl XUMUYECKOM
TEPMOJIMHAMMKH KaK OJTHOM U3 TeOpeTUYeCKUX ocHOB xumuu; [1/IK;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKHUX MOHATUNA U TPUMEHSTh
9TH MOHSTHS PY ONUCAHUU BEUIECTB U UX MPEBPAIICHHUIA;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIeHUsI (POPMYJI BEIIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENENATh BAJCHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX DJIEMEHTOB B
COEJIMHEHUSX Pa3JIMYHOrO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONMPEAEICHHOMY
KJIacCy COeIUHEHUN 1o (opMynaMm, BHUIBl XUMHUYECKON CBS3M (KOBAaJCHTHOM,
VOHHOW, METaJUIMYECKOW) B HEOPraHMYECKUX COEAMHEHUSX, 3apsj HOHA II0
XUMHUYECKON (hopmyIe, XapakTep Cpeabl B BOJHBIX pacTBOpax HEOPTraHMYECKHX
COEJIMHEHUM, TUIT KPUCTAJUIMUECKON PEIIETKH KOHKPETHOTO BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. M. Mennaeneea wu
JEMOHCTPUPOBATH €r0 TOHUMAaHUE:!

OIKCHIBATh U XapaKTepu30BaTh Ta0IMuHyI0 Gpopmy [leprnoaudeckoii cuctembl
XUMHUUYECKUX DJIEMEHTOB: pa3nyaTh MOHATUS «A-Tpynna» u «b-rpynmnay, «mamnsie
NEPUOJIBI» U «OO0NbIINE TIEPUOIBIY;

OOBSCHATH CBA3b MOJIOKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacnpesneseHueM 3JEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, MOAYPOBHSIM U
opOUTaISIM aTOMOB MEPBIX YETHIPEX MEPUOJIOB;

BBIICTISITh OOIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB U HX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCUJIOB) B Mpejesiax MaJlbIX MEPHOJIOB M TJIABHBIX MOJTPYIII C
Y4E€TOM CTPOEHHUSI UX aTOMOB;



PacKpBIBaTh CMBICI TEOPHUH JICKTPOIUTHICCKON TUCCOIMAIK, 3aKkoHa ['ecca
U €ro CJEICTBHMA, 3aKOHA JEUCTBYIOIMUX MAacC, 3aKOHOMEPHOCTEH HW3MCHCHHS
CKOPOCTH XHMHYECKOW pPEaKIW{, HaMpaBJICHUS CMEUICHUS XUMHYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBa,
XUMUYECKHE Peakinu (110 YUCIIY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 11O
TerIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHUIO PEAareHTOB, MO W3MEHEHUIO
CTENEHEH OKMUCICHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YacCTHUIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB HEOPTAaHMYECKHUX COCTUHEHWMN, TOATBEpPKAas ATO OMUCAHUE
IpUMEPAMH MOJICKYJISIPHBIX Y HOHHBIX YPaBHEHUH COOTBETCTBYIOIMINX XUMHUYECKHIX
peakuuii;

COCTaBJISITh YPABHEHHUSI: DJICKTPOIUTHUECKON TUCCOIUALINUA KUCIIOT, IIEI0YeH
Y COJICH; TIOJTHBIE M COKpAIIEHHBIC YPABHEHUS PEAKIIN HOHHOTO 0OMEHA; peaKITnH,
MOATBEP)KIAIONINX CYIIICCTBOBAHWE TEHETHYECKOW CBSI3M MEXKIY BEIIECTBAMHU
Pa3TUYHBIX KIIACCOB,;

pacKkpbIBaTh  CYIIHOCTb IPOIECCOB THJPOJIM3a COJIeH  IMOCPEICTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJICKYJISIPHBIX YPABHEHHM peaKIlfii, CyITHOCTh
OKHCJTUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMH  TOCPEJACTBOM  COCTABJICHHS
AJIEKTPOHHOTO OajlaHCa dTUX PEaKIni;

MPEICKA3bIBATh XapaKTEP CPeIbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (OMUCHIBATH) (U3UUECKUE U XUMUUECKHE CBOMCTBA MPOCTHIX
BelecTB (KUCIOPOJa, 030H, rpaduT, anmas, KpeMHui, 0op, a3zot, docdop, cepa,
XJIOp, HATPUM, KaJIuii, MarHUM, KaJablIUi, ATFOMUHUMH, XKeJIe30, ME/lb, IUHK, CepeOpo)
1 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCJIC€ MX BOJHBIX PACTBOPOB
(aMMuak, XJIOpOBOAOPO/, cepoBoaopo, okcuabl yriepoaa (I, 1V), kpemuus (1V),
azota (I, I, I, IV, V) u docdopa (lll, V), ceprr (IV, VI), cepaucras, cepnas,
azoTHasA, GocdopHas, yrojapHas, KpEeMHHUEBAs KHCIIOTBI, OKCHIBI M THIAPOKCHIBI
meTauioB |A—l1A-rpynm, amromunus, meau (1), muaka, sxenesa (11 u 111));

MOSICHATH COCTaB, OTHEIBHBIC CIIOCOOBI IMOTYYCHHUS W CBOWCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCIIOTBI U UX couyin, Tamorenusibl kpemaus (1V) u ¢pocdopa (11l u V), okcun u
ruapokcu xpoma (111), nepmanranar xanus;

OIMHMCHIBATH POJIh BAKHEHIITMX M3y4aeMbIX BEIICCTB B MPUPOTHBIX MPOIECCaX,
BIIUSIHUC HA KUBBIE OPTaHU3MbI, IPUMEHEHHE B PA3JIMYHBIX OTPACIISX IKOHOMHUKH,
WCITOJIb30BAHUE JJI CO3/IaHUSI COBPEMEHHBIX MAaTEPUAIOB U TEXHOJIOTH;

MIPOBOJIUTH PEAKIINH, TTOATBEPIKIAIONINE KaUYeCTBEHHBIA COCTAB Pa3IMYHBIX
BEILECTB, PACIO3HABATh OMBITHBIM MYTEM COJEp>KAlIUECcs B BOJHBIX PacTBOpPAX



WOHBI: XJIOpUA-, OpoMua-, nomun-, cyinbdar-, ¢ocdar-, kapOoHAT-, CHUIMKAT-,
cyiabGuT-, Cynb(ua-, HUTPAT- U HUTPUT-UOHBI, TUIPOKCHUI-HUOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllusl, aTlOMUHUS, *Keneza (2+) u xkenesa (3+), menu (2+),
[IMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX MU3y4aeMbIX BEILIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BO3MOKHOCTh MPOTEKAHHSI XUMUYECKUX MPEBPAIICHUI B Pa3IMUHbIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOIMHAMHUKHU;

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMeHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0  BEIIECTBA B PAacTBOPE, MOJIBHYIO JOJII0 XUMHUYECKOIO JJIEMEHTa B
COCIMHEHHH, MOJISIPHYIO KOHLEHTpPAlLMI0O BEUIECTBA B pacTBOpPE, HAXOJIUTh
npocTeiiyo GopMyiTy BELIECTBA [0 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MPOBOJNUTH PACUETHI MO YPABHEHUSAM XMMHUYECKHX PEAKIMd C Y4ETOM HEeAOCTaTKa
OJIHOTO M3 PEareHTOB, MPAKTHYECKOrO BBIXOJa MPOAYKTAa, 3HAYEHHS TEIJIOBOTO
s dekra peakuu, onpeaesisiTh COCTaB CMECEil;

co0uro1aTh MpaBuiia 6e30nacHoi padoThI B TAOOPATOPUH ITPU UCIIOJIB30BaHUU
XUMHUYECKOH MOCY bl U 000pYyI0BaHUS, @ TAKXKE MIPaBHIia 0OpaIeHUs C BEIIECTBAMU
B COOTBETCTBHMM C HHCTPYKIIMSIMU BBITIOJHEHUS J1aOOpaTOPHBIX OMBITOB U
MPaKTUYECKUX paldOT MO MNOJYYEHUIO U COOMPAaHUIO Ta3000pa3HBbIX BEIIECTB
(aMMHMaKa U yTIEKUCIIOro ra3a) U pelIeHUI0 SKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMaM
Kypca, TpEICTaBIsATh pe3yJbTaThl JKCIEpUMEHTa B  (OpME  BBIBOJOB,
JI0Ka3aTeNbCTB, IpaKOB, TAOIUI] U BBISBISATH SMIIMPUUYECKIE 3aKOHOMEPHOCTH;

IPUMEHATH OCHOBHBIE OIEpPAlMU MBICIUTENBHOW JEATENbHOCTU (aHANIHU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHNEe, CHUCTEMATU3allUI0, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H) MPU U3yUYCHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKITUH,
BJIa/IETh €CTECTBEHHO-HAYYHBIMUA METOJIaMU MO3HaHMs (HaOt0IeHue, U3MEPEHNE,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);

OpUMEHATh  MpaBuja  0e30macHOro  oOpalleHuss € BEIIeCTBaMH,
UCITIOJIb3yEMbIMH B TOBCETHEBHOM KU3HHU, PABUJIA TOBEJICHUS B LIEJISIX COepEKEHUS
3M0pPOBBSl U OKpYXKarollel NPUPOAHON Cpeabl, MOHUMATh Bpej (OMacHOCTBH)
BO3/ICICTBUSL Ha JKMBBIE OPraHU3MbI OIpPEACICHHBIX BEUIECTB, MOSACHATH Ha
npuMepax CIocoObl YMEHbBIIICHUSI U TPEJOTBPAIICHNUS UX BPEIHOTO BO3JICHCTBUS,
3HAYEHHUE KUPOB, OCIKOB, YIIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJyYEHHBIE MpencTaBiIeHus] O cdepax NpodecCHOHaTbHON
JESITEIbHOCTH, CBA3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJOTUSMHU, KAaK OCHOBY
Ui TPO(ECCHOHANIBHON OpUEHTAIlMM MU ISl OCO3HAHHOTO BBIOOpAa XMMHMU Kak



PO HIIBHOTO TIPEeIMETa PU MPOJOJKEHUU 00YUEHHUS Ha YPOBHE CPETHETO 00IIETro
oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOM MPOCKTHO-HCCICIOBATEIHCKON ACATEIHHOCTH
XAMHYECKONH W XUMHUKO-DKOJOTHYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIIBIT
IIPOBEICHUS YUEOHBIX HCCIIEIOBAaHUH B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aIINH,
a TaK)Ke OpraHu3anuil (IIEHTPOB) AOMOIHUTEIBLHOTO 00pa30BaHUS JETEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
KoHnTpoJbHbIe IIpakTH4eckue
n/n TeM NPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
XuMus — BakHas 00J1acThb
€CTECTBO3HAHUS U
1.1 . 8 2
MPAKTUYECKOU JIeSITEIbHOCTH
yeJoBeKa
BemecTBa 1 xuMudeckue
1.2 23 1
peakiuu
Hroro no paszneny 31
Pazjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
21 Bo3zayx. [lonstue o razax. 15 1 1
' Kucnopon. Oxkcust
Bonopoa. Ilonstue o kucnorax
2.2 5 1
M COMIAX
Bona. PactBopsl. Ilonstue 06
23 P 11 1 1
OCHOBaHHUSIX
OCHOBHBIE KJIaCChI
2.4 . 15 1 1
HEOPTraHUYECKUX COCTMHCHUI
Hroro o pasneny 46




Paznen 3. llepunoanueckuii 3axkoH u [lepuoguyeckas cucrema xummuieckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ilepronnueckuii 3aKOH U
31 Ilepronnueckas cucrema 10
XUMHYECKHX 31eMeHToB /1. H.
MenneneeBa. Ctpoenue aroma
XuMHYecKasi CBA3b.
3.2 OKHCITUTENTBHO- 15 1
BOCCTAaHOBUTEJIbHBIC PEAKITUU
Utoro no pazneny 26
PesepBHOE Bpemst -
OBHLIEE KOJIMYECTBO YACOB I10 102 5 6
I[MPOT'PAMME




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne i/l Konrpoabnbsie IIpakruueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypeni
Pa3znes 1. BemecTBo 1 XUuMHYeCKasi peakmus
11 [loBTOpEeHUE U yriay6ienue 3HaHUH O 5
' BEILIECTBE
12 OcHOBHBIE SaKOHOMePHOCTI/I POTEKaHUs 11 1 1
XUMHYECKHUX PEaKIUii
13 DNeKTpOIUTHYECKAs TUCCOLHALINS. 10 1 5
XUMHUECKUE peakiMy B pPacTBOpax
Hroro no paznery 26
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO61mas XxapakTepUCTHKA XUMUYECKUX 7 1
' aneMeHToB VIIA-rpymmsl. ["anorenst
OO011ast XapaKTepPUCTHKA XUMHUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 7
COCIIMHEHUS
OO11ast XapaKTepPUCTHKA XUMHYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 12 1
COEIIMHEHUS
OO0mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 13 1 2
KpPEMHUU, UX coequHeHus. bop
Hroro mo pasneny 39




Pa3gea 3. MeTaaabl M HX COeIUHEHUA

3.1 OO01111€e cBOMCTBA METAIIJIOB 7
3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 19 1 2
Hroro no pazaeny 26
Paznen 4. Xumus u okpyxamomas cpeaa
41 BemecTBa 1 Matepuaibl B )KU3HU Y€JIOBEKA. 4
' OCHOBBI PKOJIOTHYECKON IPAMOTHOCTH
Utoro no pazneny 4
Pazgen 5. O000menne 3 HAHUH
51 [ToBTOpEeHKE M 0000IIICHNE 3HAHUMA 7 5
' OCHOBHBIX pa3zesioB KypcoB 8—9 Ki1accoB
Hroro no pazneny 7
PesepBHOE Bpems -
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 4 11




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

IIpeamer xumun. Poiab XMMUU B KU3HA
geJI0BEKa

Tena u BemecTBa. Puznueckue u
XUMHUYECKHUE CBOMCTBA BEILIECTB

duznyeckre 1 XUMHUUECKHE SIBICHUS

Hpe,[[CTaBJ'IeHI/IH 0 HAYYHOM ITIO3HAHUH Ha
OMIIMPUYICCKOM YPOBHE: Ha6J'IIO,I[eHI/Ie,

HU3MEPCHUE, OKCIICPUMCHT, MOJCIIUPOBAHHUC.

[Tonsitue o MeToax paboThI C
XUMHUYCCKHUMU BCIICCTBAMMU.
O6opynoBaHue MKOJIbHONW XUMUYECKOM
naboparopuu

[IpakTuueckas padbora Ne 1 mo Teme
"[IpaBusia paboThI B 1a0OpaTOPUHU U
npuéMbl 0OpaleHus ¢ 1abopaTOpHBIM
obopynoBanueM"

YucTele BelecTBa U CMECH

Crioco0wI pazfieneHus: cMmecei

[IpakTuueckas pabora Ne 2 o Teme
"Pa3nenenne cmeceit (Ha mpuMepe OUYNCTKHI
MOBapeHHO# comn)"




ATOMBI ¥ MOJICKYJIBI

10 XHUMHYECKHUE DIIEMECHTHI

11 IIpocTsle U CIOXKHBIE BELIECTBA

12 BemecTsa MoJIEKyIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

13 Xumuueckas popmyia. BaaeHTHOCT
aTOMOB XMMHMUYECKHUX 3JIEMEHTOB

14 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB

15 OTtHOCuTENbHAs aTOMHAs Macca.
OTHOCUTENBbHAs MOJIEKYJISIpHAs Macca
Boluucnenust oTHOCUTENBHON

16 MOJIEKYJIIPHOM MaccChl BEIIECTB, MOJIIPHOM
MacChl, MacChl BEILIECTB U KOJINYECTBA
BEILIECTBA

17 MaccoBas 10711 XUMHYECKOTO 2JIEMEHTA B
COEIMHEHUH

18 Haxoxnaenue npocreiimiei GopmyIibt
BEIIIECTBA 110 MACCOBBIM JIOJISIM 3JIEMEHTOB
Beruucnenus npocreitmeit popmyisl

19 BEILIECTBA 10 MACCOBBIM WJIM MOJIbHBIM
JIOJISIM 3JIEMEHTOB

20 KonuuecTBo BemectBa. Monb

21 MosipHast Macca CMECH BEIIECTB

29 MosnbHast 075 XMMHUYECKOTO 3JIEMEHTA B
COEIMHEHUU

23 XuMHYeCKue SIBICHUSI. XUMHYECKas

peaknus u €€ Mpu3HaKku




24

3aKOH COXpaHEHHUsI MaCcChl BEIIECTB

ATOoMHO-MoOJeKyIspHas Teopust. Kuzub u

25 nesareabHocts M. B. JIomoHocoBa

26 XHWMHYECKUE YPABHCHUS

27 THUIBl XUMHYECKUX PEAKLINI
PacuéTel Mo XuMHUYECKUM ypaBHEHUSM

28 KOJIMYECTBA K MAcChl HCXOIHBIX BEILIECTB
WJIH TIPOJIYKTOB pEaKLUuu
Brrunciienus o ypaBHEHHSIM XUMHYECKON

29 pEeaKIMu: KOJIMYECTBA BEIIECTBA, MACCHI 11O
M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
peareHToB WU IPOAYKTOB PEeaKINU

30 O06o0011eHrEe U CHCTEMATHU3AIIMs 3HAHUI

31 KonrtponbHas padora Ne 1 o teme
"BemecTBa n XumMu4eckue peakiuu"

32 Boznyx — cmecs razos. [lonarue o razax.

33 3akoH ABorazpo. MomnsipHbIi 00BEM ra3oB
Brrunciienus 00bEMa, KOJIMUeCTBa

34 BEILIECTBA ra3a M0 U3BECTHOMY €r0
KOJIMYECTBY BEIIECTBa, 00BEMY

35 OtHOoCHUTENBHAS IIJIOTHOCTh Ta30B
Ornpenenenre OTHOCUTEIbHON

36 MOJIEKYJIIPHON MacChl Ta3000pa3HOTO
BEIIECTBA 10 U3BECTHOI OTHOCUTEIILHOU
IUIOTHOCTU

37 OOBEMHBIE OTHOIIIEHUS Ta30B MIPH
XUMHUYECKHUX PEaKIHIX

38 Kucnopon — siemMeHT 1 mpocToe BEIIECTBO




39

OKCcUabl

[IpakTrueckas padota Ne 3 o Teme

40 "ITorydyeHnue u coOupanue KUciIopo/a,
M3y4YeHUE ero CBOMCTB"

41 KpyroBopot kucnopoa B npupojie

42 O30H — aJUIOTPOMHAST MOJU(PUKAIIHS
KHCII0pO/ia
TennoBoii 3¢ (hekT XUMHUIECKON peakiuH,

43 TEPMOXUMHUYECKUE YPABHEHUS, K30~ U
SHAOTEPMUYECKUE PEAKLIUU

44 TomnuBo. Micnonk3oBanue yriig U MeTaHa B
KauecTBE TOIUIMBA. 3arpsi3HEHHE BO3IyXa.
Brrunciienus o ypaBHEHHSIM XUMHYECKON
peaKiuu: KOJIMYECTBa BEIIECTBA, 00bEMA,

45 Macchl 110 U3BECTHOMY KOJIUYECTBY
BEIIEeCTBa, 00BEMY, Macce peareHTOB WK
MPOAYKTOB PEAKIINU

46 KonTponbnas padora Ne 2 o teme
"Bo3ayx. Kucnopoa. Oxcusr"

47 Bonopon — 35eMeHT 1 MpocToe BEIEeCTBO

48 CriocoObI osryyeHus BOI0poia B
nabopaTopuu ¥ MPOMBIIIIIEHHOCTH
[IpakTuueckas padbora Ne 4 o Teme

49 "[lonyuenue u cobupanue BOIOpoOaa,
W3y4YEHHUE €ro CBOMCTB"

50 ITonsaTtue o xkucnorax u consix. Cocran

KHCJIOT U coJiei




51

52

Beluncnenus no ypaBHEHHUSIM XUMHYECKOU
peaKIMU: KOJIMYEeCTBA BEIEeCTBA, 00bEMA,
MAacChbl 110 U3BECTHOMY KOJIMYECTBY
BEIIECTBa, 00BEMY, Macce peareHTOB WK
IIPOLYKTOB PEAKIUU

dusnueckue cBolicTBa BoAbl. Bona B
IIpUpOLE

53
54

XHUMHUYECKHE CBOMCTBA BOJEI

CocTaB OCHOBaHUH

55

56

57

58

PactBopel. PacTBOpHMOCTE BelecTB B BOJIE

Crioco05b1 BBIPAXXCHHA KOHLOCHTpAIUU
PaCTBOPOB: MAaCCOBasA J0JIA paCTBOpéHHOFO
BCHICCTBA, MOJIIPHAA KOHLICHTPpAaIUA

[IpaxTuueckas padbora Ne 5 o teme
"[IpuroToBieHne pacTBOPOB C
ONpeACIEHHON MacCOBOM 10JIen
pactBopéHHOTrO BemecTa.lIpurorosienne
pacTBOPOB € ONPEAEIEHHON MOJIIPHOU
KOHIIEHTpaluel pacTBOPEHHOTO BelecTBa"

Ponb pacTBOpOB B IpUPOAE U KU3HU
yenoBeka. KpyroBopor Bozibl B mpupoae

59

3arpsi3sHeHue NpUPOAHBIX BoA. OxpaHa 1
OYHCTKA MPUPOAHBIX BOJ.

60

61

Brruncnenus ¢ ucnosib30BaHueM rpaduKkoB
PacTBOPUMOCTH I pACYETOB
PacTBOPUMOCTHU BEIIECTB

O0001IeHYE ¥ cUcTeEMaTH3alus 3HAHUI




Kontponsnas padora Ne 3 o teme

62 "Bonopox. Bona. PactBopsl. OcHoBaHus"

63 Oxcuapl: cocTaB, KacCupUKaIs,
TPUBHAJIbHBIC HA3BaHUS

64 [TonyyeHnue u XMMHUYECKUE CBOMCTBA
OKCHJIOB

65 [TonsiTHe 0 TUIPOKCUAX — OCHOBAHUSIX U
KHUCJIOPOJICOAEPKAIIUX KUCIOTaX

66 OU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCJIOT

67 [Tonyuenue kuciaor

68 Knaccudukanus ocHOBaHUN

69 [II€moun, X CBOKMCTBA U CIIOCOOBI
MOJTy4YEHUs

70 HepacTBoprmble 0OCHOBaHUs, UX CBOMCTBA
U CIIOCOOBI MOTY4YEHUS
[TonsiTrie 06 aM(OTEPHBIX THIPOKCHUIAX:

71 XMMHYECKHUE CBOMCTBA U MOJIyYEHHUE.
[IprMeHeHne Ba)KHEUIINX OCHOBaHUI

79 Conu: coctaB, kiaccupuKanms,
TPUBHAJIbHBIEC HA3BaHUS

73 duznueckre 1 XMMUUYECKHE CBOMCTBA
coseil. [lonyuenue comnei

74 I'eneTnveckas CBsSI3b MEXKIy KiIaccaMu
HEOPraHWYECKUX COCTMHEHUN

75 IIpakTruyeckas pabora Ne 6. Pemenue

OKCIICPUMCHTAJIbHBIX 3a/la4d 110 TCME




«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COCTUHEHUN )

Beruncnenus no ypaBHEHUSIM XUMHYECKOU
peakIuy: KOJIMYECTBA BEIIECTBa, 00bEMA,

76 MAacchl 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, 00BEMY, Macce peareHTOB WIIH
IIPOAYKTOB PEAKIIUU
Kontponbnas padota Ne 4 o teme

7 "OCcHOBHBIE KJIaCChl HEOPTAHUYECKUX
coequHeHun"

78 [ToHsATHE O rpynIax CXOIHBIX 3JIEMEHTOB

79 DneMeHTbI, KOTOpbIE 00pa3yroT
aM(OTepHbIE OKCHUJIbI U TUAPOKCH/IBI

80 [lepuoanueckuii 3akoH. OTKpbITHE
[Iepunonnueckoro 3akoHa
KopoTtkonepruonHas ¥ JUIMHHONIEPUOIHAS

81 dbopmel [Tepuonndeckoii cucTemMbl
xumuyeckux seMmeHToB .M. Menzaeneesa

82 OCHOBHBIE CBEJIEHUS O CTPOSHUH aTOMOB

83 DHepreTudeckre ypoBHU U MOJYPOBHU
atoma, S-, p-, d-opoutanu
DNeKTpOHHBIE KOH(PUTYpaLUU U

84 3JIEKTPOHHO-TpaduuecKue GopmyIibl
aTOMOB
N3MmeHeHne CBONMCTB COEIMHEHNH

85 XUMHUYECKHX 3JIEMEHTOB B IIEPUOJIAX U

rpymnmnax




XapakTepucTuKa XUMUYECKOIO JIEMEHTA

86 o ero noJyioxkeHuto B [lepuoanueckoit
cucteme /.M. MenaeneeBa
3nauenue [lepuoauyeckoro 3akoHa u

87 [Teproandeckoii CUCTEeMBI XUMUYECKUX
AJIEMEHTOB JIJISl Pa3BUTHS HAYKU U
MIPAKTUKN

88 DIEKTPOOTPUIIATEIIEHOCTh XUMUIECKIX
3JICMCHTOB

89 KoBasieHTHast mossipHast CBS3h

90 KoBasienTHas HEMOIsIpHAst CBA3D

91 HoHHas cBS3b

92 DJNEeKTPOHHBIEC ¥ CTPYKTYPHBIE (POPMYIIBI
BCILIECTB

93 Kpucrammmieckne n aMmopHbIE BEIIECTBa

94 Tunsl KPUCTATUTMUECKUX PEHIETOK U UX
XapaKTEPUCTHKH

95 CreneHb OKUCIICHUS

96 OKHCIIUTEITbHO-BOCCTAaHOBUTEIHHBIC
peakuuu

97 XHUMHYECKHUE 3JIEMEHTH — OKHUCIUTEIIH H
BOCCTaHOBUTEIH
CocraBiieHre ypaBHEHUH OKHCITUTEIIBHO-

98 BOCCTAaHOBUTEJIBHBIX PEaKIIUH, METO/I
AJIEKTPOHHOTO OajaHca
Brruncnenus mo ypaBHEHUSIM XUMHUYECKOM

99 pEaKIuu: KOJIMYECTBA BEIIEeCTBA, 00bEMA,

MAacCCBhI IO U3BECTHOMY KOJHNYCCTBY




BelIecTBa, 00bEMY, Macce peareHTOB WK
MIPOJYKTOB PEaKIUU

Brrunciienus npocreimen MOJeKyJIapHOU

100 (hOpMyIIbI BEIIECTBA IO U3BECTHBIM 1
MacCCOBBIM JOJISIM 3JIEMEHTOB
101 O0600611eHre U cucTeMaTu3alus 3HaHU! 1
102 Konrponsnas padora Ne 5 o teme 1
"Ctpoenue aroma. XuMUYeCcKas CBS3b"
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOT'PAMME




9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Nen/m  Tema ypoka Kontpoasusie IIpakTnueckue Aara unpporsIe
Bcero u3y4eHusi  o0paszoBaTe/bHbIC
padoTshI padoThI pecypeni
1 CtpoeHue aToMOB 1
[TocnenoBaTrenbHOCTD 3aIIOTHEHUS
2 AJIEKTPOHHBIX OpOHTAIECH aTOMOB MAJIBIX 1
04 ()i(0):
3 CreneHb OKUCIIEHUS U BAJIEGHTHOCTD
Bunpl XxumMudeckon CBs3H
THUIbI KPUCTAIIMYECKUX PEIIETOK,
5 0COOEHHOCTH CTPOCHHS KPUCTAILUTHIECKUX 1
peLETOK
6 Knaccuukanus XuMU4ecKux peaxkiun 1
10 pa3JIUYHbIM MPU3HAKAM
7 OHepreTuka XMMHUYECKHUX PEaKIMH. 1
TennoBoit 3¢ ekt XuMuueckoi peakuuu
8 3akoH ['ecca 1 ero ciencTBus 1
9 IToHsATHE O CKOPOCTU XMMHUYECKOU 1
peakuuu. 3aKOH JAEHCTBYIOLINX Macc
10 DHeprus aktuBauuu. [lonstue o 1
karanuze. @epMeHTsl. THrHOUTOPBHI.
11 @akTOpBI, BIUSAIOIINE HA CKOPOCTh 1
XUMHUYECKON peakinu
12 [loHsATHE O XUMHUYECKOM PaBHOBECHH, 1
npuHiun Jle larense




OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

13
peakuuu
CBoiicTBa MPOCTHIX BEIIECTB — METAJLJIOB
14 U1 HEMETaJJIOB, KUCJIOT B COJIEH — B CBETE
MIPEJICTABICHUA 00 OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMIX
[IpakTrueckas padota Ne 1. Permenue
15 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
«OKHUCTUTETHFHO-BOCCTAHOBUTEIIbHBIC
peaKIm
KonTponbnas padora Ne 1 o teme
16 «OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX PEAKITUN»
17 Teopust 3neKTPOTUTHUECKOM
U CCOLIAIUU
18 HNonHOE npon3BeIeHHE BOABL.
Bonopoansiil nokasaresns
19 DNEeKTpOoNUTHYECKAs TUCCOLUALIMS
KHCJIOT, OCHOBAaHUM M coJjieit
20 Peakuuu nonsoro ooMeHa
21 KadecTBeHHBIE peakiiy HA HOHBI
ITpakTuyeckas pabora Ne 2. Pemenue
22 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«INEKTPOIUTUYECKAS TUCCOLUALINS)
23 IMaaponms coneit
ITpakTuyeckas pabora Ne 3. Pemenue
24 AKCTIIEPUMEHTAIIBHBIX 33724 110 TEME

«I'unponus conen»




Beruucnenus maccel IpoAgyKTa peakuuu
10 U3BECTHOW Macce OHOIO U3

25 HCXOJHBIX BEIECTB, B3SITOIO B BUJE
pacTBopa, COICPIKAIIETO ONPENEIEHHYIO
KOHIICHTPALIUIO PaCTBOPEHHOTO BEIIECTBA
Konrtponsnas padora Ne 2 o Teme

26 "DJIEKTPOTUTHYCCKAS TUCCOIUAITHS.
XUMHUECKUE peaKIiu B pacTBopax”

27 OOm1ast xapaKTepUCTHKA HEMETAIUIOB

28 OO011as xapakTepuCcTUKa raJIOr€HOB

29 XHWMHMYECKUE CBOMCTBA TAJION€HOB.
XHUMHUYECKUE CBOMCTBA XJIOpa

30 Xinopooaopon. ConsiHasi KUCIIOTa
[IpakTuueckas padbora Ne 4 o Teme

31 "ITony4eHue CONTHON KUCIOTHI, U3yUeHUE
e€ cBoicTB"

39 [ToHsITHE O KUCIOPOACOIEPHKAIIUX
KHCJIOTaxX XJOpa U MX COJIAX
Brruncnenus mo ypaBHEeHUSIM

33 XUMHAYECKUX PEAKIUii, €CIIN OJFH X
peareHTOB JIaH B U30BITKE

34 OOm1ast xapakTepucTHiKa 31eMeHToB VIA-
TPYIIIBI
Crpoenue u CBOMCTBA IPOCTOTO

35 BEIIIECTBA CePBI. AJUIOTPOITHEIE
Moau(UKAIIH cephl

36 CepoBoaopon, cTpoeHue, hu3ndecKue u

XUMHUYECKUE CBOUCTBA




37

Oxcuppl cepbl

38 CepHas KUCJIOTa U €€ COJIn

39 [IpoMbIIIEHHOE TTOTYYEHUE CEPHOMN
KHCIIOTBI
Brrunciienust Macchl IpOAYKTa pEaKIiu

40 10 U3BECTHON MacCcOBOH (00BEMHOI)
noiie (%) ero BbIXoJla OT TEOPETUUECKU
BO3MOYKHOTO

41 OO01mmas xapakrepucTruka 31eMeHToB VA -
TPYIIIIBI

42 A30T, pacpocTpaHeHue B IpUpo/Ie,
¢dbu3nyecKkre U XUMHUYECKHE CBOWCTBA

43 AmMMHaK, ero Gu3N4ecKrue U XUMUIECKHE
CBOMCTBA

44 Conu ammoHUS
ITpakTryeckas pabora Ne 5 o Teme

45 "IlonyyeHne aMmmuaKka, U3y4eHue ero
CBOMCTB"

46 Oxcupt azota (I, 11, 11, 1V, V)

47 AzoTHcTas kucinoTa. A30THast KMCIO0Ta

48 [IpombllIIEHHOE MOTYyYEHHUE a30THOM
KHUCJIOTHI
HutpaTel u HUTpUTEL. XUMHYECKOE

49 3arpsi3HEHUE OKPYKAOIIEH CpelIbl
COCMHEHUSIMH a30Ta

50 docdop, annoTponHbie MOAUPUKAIIUN

docdopa




51

Oxcunst pocdopa (I, V) u pochopnas
KHCJIOTa

52

53

54

[ToHsITHE O MUHEPATIBHBIX YI0OPEHUSX.
3arpsi3HEHUE MPUPOIHBIX BOAOEMOB
COeTMHEHUSMU a30Ta U dochopa
VYriepos, ero aluioTPOITHbIE

MO (UKAIMK U CBOWCTBA

Oxcuipl yriaeposa, ux pusnueckue u
XUMHAYECKHE CBOMCTBA. DKOJOTHUCCKUE
po0JIeMBI, CBS3aHHbBIC C OKCHIOM
yriepona (1V)

55

[IpaxTuueckue padotsl Ne 6 o Teme
"[lonyuenue oxcuaa yraepoaa (1V) u
M3y4YEeHUE ero CBOMcTB"

56

57

58

VYroapHas KUCIIOTa U €€ COJTH
[TepBoHayanbHbIE MTOHATHUS 00
OPraHMYECKHUX BEIIECTBAX KaK O
COCAMHEHHUX YIJIepoa

[IpupoIHBIE HICTOYHUKH YIIIEBOJIOPOJAOB U
WX pOJIb B OBITY U IPOMBINIJICHHOCTH

59

TTousTre 0 OMOIOTUYECKHA BAXKHBIX
OpTraHWYECKUX BEIIECTBAX — KHUPAX,
Oenkax M yriieBojax

60

61

Kpemuuii, ero pusudeckre u XuMHUECKHE
CBOMCTBA

Oxcun xpemuus (1V), kpemuuenas
KHCIIOTa, CHUIIUKATHI

62

bop. bopHas kucnora




63

[TpakTuyeckas padora Ne7. Pemenue
AKCIICPUMEHTAIIbHBIX 33724 110 TEME
«BaxHelne HeMeTauIbl 1 uX
COEIMHEHUS

64

Brruncnenus maccrl (00b€Ma; H.y.)
MPOYKTA PEaKIuy 10 JAaHHOK Macce
(00BEMY) HCXOHOTO BEIIIECTBA,
COJIEpPIKAIIETO ONPEICIEHHYIO MACCOBYIO
JIOJTIO TIpUMeEcei

65

KonTponbnas padora Ne 3 o teme
«Baxuelnme HeMeTaUIbl U UX
COCTUHEHUSI.

66

OO01mmas XxapakTepuCTHKa XUMUIESCKUX
3JIEMCHTOB — METAJJIOB Ha OCHOBaHUU
ux nonoxenus B [ICXD J[.1.
Menneneena

67

68

69

Mertannnueckas cBs3b U METAJUINYECKAS
KpUCTaJIIINYecKasl pemérka. 3aBUCUMOCTh
(U3MYECKUX CBOWCTB METAJIJIOB OT
CTPOEHUS KPUCTAJUIOB

O6H_II/Ie XMMHYECKHE CBOMCTBA METAJIJIOB

OO6mme crmocoOb! MOTYYEHUST METaJIIOB,
Metanyprusi. CriiaBbl

70

DIEeKTPONIN3 PACILIABOB M PACTBOPOB
coJIel KaK OJIMH U3 CIIOCOOOB TIOTYICHHSI
METaJJIOB




Beruucnenus no ypaBHeHHUIM

71 AJICKTPOJIN3a PACIlJIaBOB U PACTBOPOB 1
BELICCTB

72 [TonsTHE O KOPPO3UM METAIIIOB 1

73 Mertamibl A-rpynmn. [llenounbie MeTamibl 1

74 Oxcupl U TUIPOKCHIBI HATPUS U Kallus 1

75 [lemouyHO3eMeIbHBIC METAILIBI 1

76 Baxxneinmnme coemMHEHUS KaJIBITHS, 1
CBOMCTBA, IPUMEHEHUE

77 JKEcTKOCTh BOIBI U CIIOCOOEI €€ 1
yCTpaHEHUs
[IpakTuueckas padora Ne 8 mo Teme

78 "YKEcTKoCTh BOJBI M METOIEI €6 1
ycTpaHEeHHs"

79 AtoMUHUI 1

80 AmMdoTepHbIe CBOICTBA OKCHIA U 1
THJIPOKCH/Ia ATFOMUHHS

81 OO6mas xapakTepucTHKa MeTauioB b- 1
rpymi (MoOOYHBIX MOATPYIII)

82 [TepBoHaYaIbHBIE PEACTABICHUS O 1
KOMIDICKCHBIX COSIMHEHHSIX

83 Menpb u cepedpo 1

84 [IpencraBienust 06 aMMHAYHBIX 1
KOMIUIEKCcax cepedpa u Meau

85 uuk 1

86 AmdoTepHbIe CBOWCTBA OKCUIA U 1

THIPOKCH/IA ITUHKA




87

Kenezo

88

89

qyryH " CTaJlb — CIIJIaBBbI KEJIC3a

[TpakTuyeckas padora Ne 9. Pemenue
AKCIICPUMEHTAIIbHBIX 33724 110 TEME
«BaxkHelmme MeTaIbl 1 UX
COEIMHEHUS

90

Paznuunble THIBI BEIYUCIEHUN 11O
YPaBHEHUSIM XUMUYECKUX PEAKLIUN

91

92

93

KonTponbnas padora Ne 4 o teme
«BaxkHenmme MeTaibl U UX
COCIMHEHMS

be3omnacHoe ncnonabp30BaHuE BEIIECTB U
XUMHNYCCKHUX peaKI_[I/Iﬁ B 6LITy

HoBbie MaTepuanbl 1 TEXHOJIOTUU.
[IpuHIUIIBL «3ENEHON XUMUM

94

95

96

XuMUA U 300pOBbE

XUMHUYECKOE 3arpsA3HEHNUE OKPYKAIOLIEH
cpensl. [IoHsTue o npeaensHo
JOIYCTUMOM KOHIEHTPALUH BELIECTB
(ILAK)

[Tepuonnueckuii 3akoH u [leprnonnueckas
CHCTEMa XMMUUYECKHUX DJIEMEHTOB B CBETE
TEOPUHU CTPOEHHUS aTOMa

97

Knaccudukanmsi XuMUIecKux peakimii
10 Pa3IMYHBIM MTPU3HAKAM

98

XHWMHYECKUE PEAKIIUU B PACTBOPAX.
I'upponus conent




99

CBoiicTBa KMCJIOT, OCHOBAHHI U COJICH B
CBETE MpeJICTaBICHUI 00
ANEKTPOJIUTHICCKOM TUCCOIIUAIITN

100

101

102

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC
peakiuu. DIEKTPOIU3.

[IpakTrueckas padora Ne 10. Pemenne
SKCIEPUMEHTAIIbHBIX 337a4 110 TEME
«XUMHYECKHUE PEAKLIHI

[TpakTuueckas pabora Ne 11. Pemenue
SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«MeTaibl, HEeMETaJIJIbl U UX
COETUHEHUS»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

11




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOI'PAMMOBI

8 KIIACC
Kona .
IIpoBepsiemble npeMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111ero 00pa30BaHUsA
pe3yjabTara
1 ITo Teme: «IlepBOHaYaNbHbIE XUMHUYECKUE MIOHSATHUSD)
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX IMOHSITHI: aToM, MOJIEKyIa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS U HEOIHOPO/HAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIsSIpHAsi Macca, KOJMYeCTBO BeEIleCTBa, MOJb, MOJSpHas Macca,
11 MaccoBas 0JII XUMHUYECKOT0 AJIEMEHTa B COSIMHEHUU, MOJISIPHBIN 00BEM,
XUMHUYECKasl peakius, KIacCH(PUKAIUs PEAKIMA: PEaKIui COCTUHCHUS,
peaKIMK Pa3I0KEHUs, PEaKIMH 3aMEIeHUs, peakiuu oOMeHa, 9K30- U
SHJIOTEPMHUUYECKUE PEAKIHH, TEIUIOBOW J(PQPEKT peakIiuu, pacTBop,
MaccoBasi 10Jis BellecTBa (MIPOLIEHTHAs! KOHIICHTPAI[Hs) B paCTBOPE
12 WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHSATHH U
' MPUMEHSITh OTH IOHSATHUS TIPU OIIMCAHUH BEIIECTB U UX MPEBPAICHUH
13 UCIIONIb30BaTh XUMHUYECKYI0 CHMBOJHUKY Ui COCTaBieHHS (HopMyI
' BEIIECTB U YPaBHEHUN XUMHUYECKUX peaKInui
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHs MAacCChl BEIIECTB, MTOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOT'O YY€HHsI, 3aKOHAa ABOTaApO
15 OTPENIEeTSATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHMSIX
16 KIACCU(UIIUPOBATh XUMHUYECKHE peakiuu (10 YHUCIy H COCTaBy
' YYaCTBYIOIINX B PEAKIIUH BEIIECTB, IO TETIOBOMY dPHEKTY)
1.7 BBIYHUCIISITH OTHOCUTENIBHYIO MOJICKYJISIPHYIO U MOJISPHYIO MAcChI BEIIIECTB
18 BBIUHCIIATH MAcCOBYIO JIONKO XHMHYECKOTO JJIeMeHTa To (opmyre
' COEINHEHNS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEIIECTBA B paCTBOPE
110 MPUMEHSTh E€CTECTBEHHOHAy4YHBbIE METOAbl TMO3HAHHUS — HaOIIO/IEHHE,
' U3MEepeHHe, MOICTUPOBAaHNE, SKCIIEPUMEHT (PEeaJIbHbII U MBICIIEHHBIH )
2 ITo Teme: «BaxHelme NpeICTaBUTENIN HEOPTaHUYECKUX BEILIECTBY
21 PacKpbIBaTh CMBICT OCHOBHBIX XHMHMUYECKHX TMOHITHI: OKCHJ, KHCIIOTa,
' OCHOBaHHME, COJIb
59 ONpeNeNsaTh MNPUHAJICKHOCTh BEHIECTB K OMNPENEIEHHOMY Kiaccy
' COCIMHEHHH 10 popMyITam
2.3 KJIacCU(PUITMPOBATh HEOPTAHNYECKHUE BEIIECTBA




2.4

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BELIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKAasi OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YpaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIU

2.5

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4E€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM IIPOTEKaHUS XUMHUYECKHX IIPEBpalICHUN B
Pa3IMYHBIX YCIOBUSIX

2.6

2.7

ClIeZIOBaTh ~ NpaBWJaM  IOJIb30BaHUS  XMMHUYECKOH  TIOCyIol |
1abopaTopHBEIM 00OPYJIOBaHHEM, a TakKXKe TMpaBWIaM oOOpamieHus C
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKIUSMH 110 BBIIOJHEHHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB 1O MOJYYEHUIO U COOMPAHHIO
ra3000pa3HBIX BEMIECTB (BOAOPOAAa M KHCIOpPOJA), HPUTOTOBICHHIO
pPacTBOPOB C ONpEICIEHHON MAacCOBOW J0JIel pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh W TPOBOAMTH  XHMHYECKHE  SKCIICPHUMEHTHIIIO
pacro3HaBaHHUIO PACTBOPOB MIEIOUEH M KUCIIOT C TOMOIIBIO HHINKATOPOB
(maxkmyc, peHondTanenH, METUIOPAHX U APYrue)

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOUN peaKkIuu

3.1

3.2

[To Teme: «llepumomuueckuii 3axkoH u Ilepuomnueckas cucrema
xumuueckux anemeHToB JI. W. MenneneeBa. CrtpoeHue aroMoB.
Xumuueckas cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEILHBIE pCakuuun>

PaCKpbIBaTb CMBICJI OCHOBHBIX XHWMHUUYCCKUX MMOHSTHM: AApO aroma,
BHGKTPOHHBIP’I clioit aToMa, aToOMHasda 0p6I/ITaJ'IB, paauyc aroma,
XUMHYCCKass CBA3b, IOJSpHAA MW HCIOJApHAsd KOBAJICHTHAsA CBA3b,
SJICKTPOOTPULATCIIBHOCTb, NOHHAA CBA3b, HOH, KaTUOH, aHUOH, CTCIICHb
OKHCJICHHUA

KJ'IaCCI/I(I)I/II_II/II)OBaTB XUMHUYCCKHUC 3JICMCHTEI

3.3

ONKCHIBATh M XapaKTepu3oBaTh TabmmuHyro Qopmy Ilepuogmueckoit
CHUCTEMBI XHMHYECKHX DJIEMEHTOB: pa3n4aTh TIOHATHS «TJIaBHAs
noarpynna (Arpymnmna)» u «nobousas noarpymnna (brpynmna)y, «vansie» u
«OOJIBIIINE» NEPUOJIBI

3.4

packpbiBaTh cMbica [lepmoamueckoro 3akona J[.M. Menneneena:
JAEMOHCTPpUPOBAThL ITOHHUMAaHHUEC nepnogmquKoﬁ 3aBUCUMOCTH CBOMCTB
XUMHWYECCKHUX DJIEMCHTOB OT UX ITOJIOKCHUS B HepHOHquCKOﬁ CHUCTEMCE

3.5

COOTHOCHTbH 0003HaUYEHUs, KOTOpble MMetoTcs B Tabnuie «llepuoanyeckas
cucrema xuMmMuueckux isnemeHToB [[.M. MenneneeBa» ¢ 4YHMCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsa  sAApa, oOliee YHCIO JJIEKTPOHOBU —paclpesielieHne HuxX 10
AIIEKTPOHHBIM CIJIOSIM)

3.6

3.7

OMnpeACIATh CTCIICHb OKUCIICHUS 3JIEMCHTOB B 6I/IHapHI)IX COCIMHCHUAX

ONpeNeNsiTh BHUJ XUMUYECKOM CBsI3M (KOBaJIGHTHAas W HOHHAasA)B
HEOPraHUYECKUX COCIUHEHUAX




9 KIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

ITo Teme: «BGH_IGCTBO N XUMHYCCKad pCaKIus»

11

pacKpbpIBaTh CMBICI OCHOBHBIX XHMHYECKMX IIOHSATHH: PpacTBOp,
JJIEKTPOJIUTBI,  HEIIEKTPOJUTHI, AJIEKTPOJUTHUYECKAs AUCCOLMALIMS,
peakuuu HOHHOTO OOMEHa, KaTaju3arop, XMMHYECKOE paBHOBECHE,
oOpaTtumbie 1 HEOOPATUMBIE PEAKIINHU, OKUCIUTEIbHOBOCCTAHOBUTEIIHHBIC
peaxuyy, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAaHOBJICHUE,
aJI0Tponusi, aM(pOTEepPHOCTh, XMMUYECKasl CBS3b (KOBAJEHTHAas, MOHHas,
METaJUIn4YecKas), KpHUCTalIMueckas peméTka, CIUIaBbl, CKOPOCTb
XMMHUYECKON peaKkluu

1.2

HIUIIOCTPUPOBATL B3aMMOCBA3b OCHOBHLBIX XHMHUUYCCKHX MOHATHH |
MMPUMCHSATDH OTU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/II\/’I

1.3

14

1.5

COCTaBJISITh YpPaBHEHMS 3JEKTPOJIMTUYECKOM JUCCOLMAIUU  KHUCIIOT,
LIEJI0YEHN U COJIEH, ITOITHBIE U COKPAILEHHBIC YPABHEHUS PEAKIIUH HOHHOIO
oOMeHa

pacKpbIBaTh CYIIHOCTb OKHCJIMTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIHIM
MOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCa ITHX peaKIuii

IIPOBOJIUTH PACYETHI 10 YPAaBHEHHUIO XUMUYECKOUN peaKIuu

2.1

2.2

Ilo Temam: «Hemerauibl U uX coequHeHUA» u «MeTaibl U UX
COETUHEHUS

XapaKkTepu30BaTh (ONMUCHIBATh) 00LIMe U crenuduyeckrue XUMHYECKHe
CBOMCTBAa IIPOCTBIX U CIOKHBIX BELIECTB, IOATBEPKIas OIHUCAHUE
[IpUMepamMu MOJIEKYJIIPHBIX UM HOHHBIX YPaBHEHHMM COOTBETCTBYIOIIMX
XUMHYECKHUX PeaKIun

COCTAaBJIATh YpPAaBHCHUA peaKI.IPIfI, MOATBCPXKAAOIMIUX CYHICCTBOBAHUC
T€HETUYECKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KIIACCOB

2.3

MPOTHO3MPOBATh CBOWCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHMS,
BO3MOXHOCTH TPOTEKAHUS XUMHUYECKUX MPEBPAlICHUA B Pa3IMYHBIX
YCIIOBHSIX

2.4

CIeoBaTh  MpaBWJaM  MOJIb30BAHUS ~ XMMHYECKOM  TMOCyAOM |
JabopaTOpHBIM O0OPYIOBAaHMEM, a TaKXKe TMpaBHJIaM OOpalieHus ¢
BEUIECTBAMH B COOTBETCTBUM C MHCTPYKIUSMH TIO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKHX OMNBITOB IO TMOJYYEHHIO U COOMPAHMIO
ra3zo000pa3HbIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)




2.5

IIPOBOAMTH  pEaKluu, [OATBEPKAAIOIINE KAYECTBEHHBIH  COCTaB
pa3IMYHBIX BEILIECTB: PACIIO3HABATH ONBITHBIM IMyTEM XJIOPUI-, OPOMUL,
nonun, kapoonar, gocdart, cunukar, cyiabpaT, THAPOKCUIUOHBI, KATHOHBI
aMMOHHUSI, MOHBl M3YYEHHBIX METAJUIOB, INPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB

ITo Teme: «XuUMHS U OKpYXKaKoLas cpeaar

3.1

3.2

packpbIBaTh CMBICH OCHOBHBIX Xxumuueckux mnoHatuil: [IJIK BemectBa;
KOPPO3Usi METAJIOB

IPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHOM AEATEIbHOCTH — aHAJIN3
U CUHTE3, CpaBHEHHE, O00OOILIeHHE, CHUCTEMAaTH3alHI0, BbISIBICHHUE
HNPUYMHHO-CJIEICTBEHHBIX CBA3€M — JUIl M3Y4YEHUs CBOMCTB BELIECTB U
XMMUYECKUX peaKklUil; eCTeCTBEHHOHAay4yHble METOJbl MO3HAHUA —
Ha0JII0/IeHNE, U3MEPEHHE, MOJEIIMPOBAHUE, DKCIIEPUMEHT (peanbHbI U
MBICJICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITOHATHUA

11

1.2

[Ipenmer xumMuu. Poiap XUMHUU B )KU3HU YEJIOBEKA. XUMHS B cCUCTEME HayK. Tena u
BelecTBa. Gu3nueckue CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEILIECTB

IlonsTHe 0 MeTOmax IMO3HAHUS B XUMMH. UHCThIE BelecTBa U CMECH. Crioco05b1
pasaciICHus cMmecen

1.3

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThI. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTbie U cioXKHBIE BElIeCTBA. ATOMHO-MOJICKYJISIPHOE YUECHUE

1.4

1.5

1.6

XuMuueckas (bopMlea. BanenTHOCTh aTOMOB XHMMHYECKMX 3JJIEMEHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BCHICCTB. OtHocutenpHas aroMHas macca. OTHOCHTCILHAS
MOJICKYJIApHas Macca. MaccoBas 10JIsI XUMHYECKOI0 3JIEMEHTa B COCTMHCHHUHI

KonuuectBo BemectBa. Mosb. ModisspHas Macca. B3auMocCBsi3b KOJIMUECTBA, MACCHI
U YHUCJAa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopMynaM XHMHUYECKUX
COeIMHEHUN

dusnyeckue U XMMUYECKHUE ABJICHUSI. XUMHUYECKast peaknuus u eé IIpHU3HAKH. 3akoH

COXpPaHCHHUA  MACChl  BCHICCTB. XHMUYECKHE YpaBHCHHA. KJ'IaCCI/I(I)I/IKaI_II/I}I
XUMHUYCCKHUX peaKLII/Iﬁ (CO@I[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN A, O6M€Ha)

1.7

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW IMOCYAOW, ¢ IpaBUJIaMHU
paboThl B 1abopaTtopuu u puéMamMu oOparieHus ¢ J1abopaToOpHbIM 000pyAOBaHUEM,
U3YYEHUE U ONMHUCaHHe (PU3NYECKUX CBOMCTB 00pa3llOB HEOPTaHMUYECKUX BEIIECTB,
HaOmoieHue (u3nueckux (TUIaBleHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B
CTyINIKe, KUINEHHWE U KOHACHCAllUi BOJbI) U XUMHUYECKMX (TOpEHHE CBEYH,
MPOKaJIMBaHWE MEIHOM MPOBOJIOKH, B3aUMOJECHCTBUE MeJla C KUCIOTOW) SIBJICHH,
HaONIOZICHUE W ONMHUCAaHWE TPU3HAKOB TIPOTEKAHHWS XHUMHUUYECKHX PEaKIui
(paznoxeHue caxapa, B3aUMOJEHCTBHE CEPHOM KHCIOTHI C XJIOPHAOM Oapus,
pasznoxxerue ruapokcuaa menu(ll) mpum HarpeBanwm, B3aMMOCHCTBHE Kele3a C
pactBopoM conu meau(ll), n3yuenne crocoOoOB pasneneHus cMmeceil (C TOMOIIBIO
Maruurta, (uUIbTpOBaHUE, BbIMApUMBaHUE, AUCTWULILMS, XpomaTtorpadusi),
MPOBEJICHNUE OYUCTKU TMMOBAPEHHOHN CONM, HAOMIOJIEHHWE W ONMHCAHHE PEe3yJIbTaTOB
MPOBECHUS ONBITa, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHHUS MAacCChl, CO3/IaHUE
MoJieIe MOJIeKY (IIapOCTEPIKHEBBIX )

2.1

Baxnelimme npencraBuTeNM HEOPraHMYECKUX BEIIECTB

Boznyx — cmecs razos. CocraB Bo3ayxa. Kuciopon — ajieMeHT M IpOCTOE BEIIECTBO.
HaxoxaeHnue kucioposa B mpupoe, pusndeckre 1 XUMHUYECKHEe CBONCTBA (peakiuu
ropenust). Okcunpl. [Ipumenenne kucnopona. CrocoObl MOMYYeHHs] KUCIOPOIa B




nabopaTopur U HPOMBIILICHHOCTH. KpyroBopoT kucimopona B npupoae. O30H —
JJI0TPONHAsE MOIM(PUKALMS KHCIOPOIa

2.2

2.3

2.4

TennoBoil A3pPeKT XUMUIECKOH peaklnu, TePMOXUMHUYECKIE YPABHEHUS, IK30- U
OHAOTEPMUYECKUE peakUMU. TOIIMBO: yrojiib W METaH. 3arpsi3HEHUE BO3/1yXa,
YCHJIEHUE TTApHUKOBOTO 3(pdekTa, pa3pynieHrne 030HOBOTO CIIOs

Bonopoa — smeMeHT W mpocToe BemecTBo. HaxokneHue Bogopona B HPHUPOJE,
(bu3HYeCcKre M XUMUYECKHE CBOMCTBA, TPUMEHEHNE, CIIOCOOBI TToTydeHuUs. KuCIoTh
U CONU

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YpPaBHEHHSIM

2.5

®dusnueckue cBoiicTBa BoJbl. Bona kak pactBopureins. PactBopsl. HackleHHbIE U
HEHACBIIICHHBIE pacTBOpBL. PacTBOpMMOCTh BemiecTB B Boae. MaccoBas 10
BElIECTBa B pacTBope. XMMHUECKHE CBOMCTBa BOAbl. OcHOBaHuA. Poiib pacTBOpOB B
IpUpPOLE U B XKU3HU 4eloBeKa. KpyroBopor BoIbl B NpHUpPOAE. 3arpsA3HEHHE
IpUPOAHBIX BoA. OXpaHa ¥ 0YMCTKA IPUPOIHBIX BOL

2.6

Knaccupukanus Heopranwdeckux coequHeHwid. Okcunbl.  Kitaccupukanus
OKCHJIOB:  cojieoOpasyiomme (OCHOBHBIC,  KHCIOTHBIE, aMQOTEpHbIE) W
HeconeoOpasytomue. Homenknarypa oxcugoB. ®Pusnueckne U XUMHUYECKHE
cBoiicTBa okcu10B. [lomyuenue okcuaoB

2.7

2.8

2.9

OcHoBanwms. Knaccudukanuss oCHOBaHHMN: IIEIOYM U HEPACTBOPUMBIC OCHOBAHMSI.
Homenkiarypa ocHoBanuii. ®@uU3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBAHMM.
ITomyyenue ocHOBaHUI

Kucnotel. Knaccuduxamuss xuciaor. Homenkmarypa kucnor. Pusnueckue u
XUMHUYECKHe cBoMcTBa kuciaor. Psan aktmBHoctH MeTauioB H.H. bexerosa.
[Tonyuenune kucior

Comu. Howmenknatypa coneil. ®Pu3nyeckue M XUMHUYECKHE CBOWCTBA COJIEH.
ITony4yenue coien

2.10

211

I'enermueckas cBsI3b MEXKAY KilaCCaMH HCOPraHNICCKUX COGJII/IHGHI/Iﬁ

XUMHUECKUH SKCTIEPUMEHT: KaUeCTBEHHOE OIpeIesIeHUe CO/IepKaHMsI KUCIopo/a B
BO3/yX€, OJy4eHHue, COOMpaHue, paclo3HaBaHUe U U3ydeHHEe CBOMCTB KHCIOpO/a,
HaOJF0IeHNE B3aMMO/ICHCTBHS BEIIECTB C KHCIOPOJOM H YCIOBHUSI BOSHUKHOBEHUS
npeKpaleHus TopeHus (1moxkapa), 03HaKOMIJICHHE ¢ 00pa3iaMu OKCHJIOB U OITUCAHNE
UX CBOWCTB, IOJY4YE€HUE, COOMpaHUe, paclio3HaBaHUE U N3yUeHHE CBOWCTB BOAOPOIA
(ropenue), B3aumojnelcTBue Bojopona ¢ okcupom wmeau(ll)  (Bo3moxkHO
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB), HAOMIOIeHHE 00pa3lOB BEIIECTB KOJINYECTBOM
1 Momnb, ucciegoBaHHME OCOOCHHOCTEH pAcCTBOPEHHsI BEIIECTB C PA3JIMYHOM
pPacTBOPUMOCTBIO, MIPUTOTOBJICHHE PACTBOPOB C ONpEAETIEHHON MaccoBOW JoJeit
pPacTBOPEHHOTO BEIECTBA, B3aWMOJICHCTBHE BOJBI C MeTallaMu (HaTpHUeM |
KaibliieM) (BO3MOXHO  HCIIOJIb30BaHHWE  BUJEOMATEPUATIOB),  OMpEIETICHUE
pPacTBOPOB KUCJIOT U IIEJI0YEHl ¢ MOMOIIbI0 HHIUKATOPOB, UCCIIEJOBaHHE 00PA3I0B
HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB, HAOMIOACHHE U3MEHEHUsI OKPACKU
MHAMKATOPOB B PACTBOPAX KHUCIJIOT U ILEJI0YEH, N3yYeHHnEe B3aUMOJECUCTBUS OKCHIA
menu(ll) ¢ pacTBopoM CEpHOM KHCIOTBHI, KHCJIOT C MeETaUlaMd, pPEaKIui




HEUTpanu3aluu, MOJy4YeHHE HEPACTBOPUMBIX OCHOBAHHUH, BBITECHEHHUE OJIHOTO
MeTajuia APYruM M3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
«BaxkHeumme KJ1acchl HEOPraHUYECKUX COCTUHECHUIN»

IIepnoanueckuit 3axkoH u [lepuoanueckas cucteMa XMMUYECKUX 3j1eMeHTOB J[. M.
MenneneeBa. CtpoeHue aToMOB. XUMHUuecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

3.1

3.2

3.3

3.4

3.5

[TepBble MONBITKH KiIacCU(UKAUM XUMUYECKUX 31eMeHTOB. [loHATHE O rpynmax
CXOJHBIX 3JIEMEHTOB (ILIEJIOYHBIE U IEJIOYHO3EMENIbHBIE METaJlIbl, TaJOTEHBI,
UHEpPTHBIE Ta3bl). ODJEMEHTHI, KOTOpble O0Opa3yloT aM(pOTEepHbIE OKCHIBI H
TUAPOKCUBI

ITepuognueckuii 3akoH. llepmonnueckas cucrema xumudeckux siemeHTtos JI.I.
MenneneeBa. Koporkonepuonnas u anuHHonepuogHas (opmsel Ilepuoanueckoit
cucrteMbl xumudeckux dneMeHToB .M. Menneneesa. Ilepuoasl u  IpymIsl.
®u3nYEeCKU CMBICI IOPSIKOBOIO HOMEPA, HOMEPOB IIEPHUOAA U IPYIIIIBI JIEMEHTA

Crpoenue aromoB. CocraB aTtoMmHbIX snuep. M3orombl. Dnexktponsl. CTpoeHue
9JIEKTPOHHBIX  000JI0YeK aToMOB  TepBbIX 20  XMMHYECKHUX  DIIEMEHTOB
Ilepuonnueckoit cucrembl JI.JI. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOTO
AJIEMEHTA MO ero noyoxenuto B [lepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHs paguyca aroMOB XUMHYECKHX JJIEMEHTOB,
METAJIMYECKUX U HEMETAJNINYECKUX CBOMCTB I10 TPYIIaM M IEepUoJaM. 3HaYeHHE
Ilepuonnueckoro 3akona u Ilepuoguyeckon CUCTEMbI XUMUUYECKUX JJIEMEHTOB IS
pa3BuTusA Hayku U npakTtuku. J[.M1. MenneneeB — y4€HbIN U IpaKJaHUH

XyUMHu4YecKas CBA3b. KoBanenThHas (HOJ’IﬂpHaH u HCHOJ'IHpHaSI) CBA3b.
3HeKTpOOTpI/IHaTeJ'IBHOCTB XUMHYECKHUX 21EMEHTOB. loHHAas CBI3b

3.6

3.7

Crenenp oxucieHus. OKHCIUTEIHFHOBOCCTAHOBUTEIIHHEIC peaKkuuu. Hpoueccm
OKHCJICHUS B BOCCTaHOBJICHUA. OKHCIIUTENN U BOCCTAHOBUTEIIN

XUMUYECKUH IKCTIEPUMEHT: U3ydeHHe 00Pa3I[0B BEIIECTB METAIIJIOB U HEMETAIIJIOB,
B3aUMO/ICMCTBUE THIPOKCUAA IMHKA C PACTBOPAMH KUCJIOT U LIEJI0UEeH, IPOBEICHUE
OTBITOB, WJITIOCTPUPYIOIIUX MTPUMEPHI OKHUCIUTETEHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
(ropenwue, peakify pas3IoKeHHUs, COSTUHECHUS )

9 KIIACC

Kon
1

11

IIpoBepsieMblii 3JIEMEHT COACPKAHMS
BemectBo 1 xumudeckas peakuus. [Toropenue

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuUMUYeCcKuX djeMmeHToB JI.M.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHU B HM3MEHEHHM CBOWCTB
XMMHYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIIUs, KATbLUUS U UX COCIUHEHUI
B COOTBETCTBHHU C MTOJIOKEHUEM JIEMEHTOB B [leprnoandeckoi cucteMe u CTpOCHUEM
HX aTOMOB




1.2

1.3
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1.5

CrpoeHue BelecTBa: BUbl XUMUYECKON CBSI3U. THIBI KPUCTANIMYECKUX PELIETOK,
3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTAUIMYECKOM PEIETKM W BUAA
XUMu4eckol cBs3u. Kiaccudpukanuss 1 HOMEHKIATypa HEOpPraHMYECKHX BEILECTB
(MexnyHapoJHast M TpUBHANbHAs). XMMUYECKHE CBOMCTBA BEILECTB, OTHOCAIIMXCS
K pa3JM4YHBIM KJacCaM HEOPraHWYECKUX COCIMHEHUH, TI'E€HETHYeCKas CBA3b
HEOPraHUYECKHUX BEILECTB

Knaccupukanus XMMUYECKUX peakUuil MO Pa3IMYHbIM MpU3HAKaM (110 YUCILy U
COCTaBy YYacTBYIOIIMX B pEaKIMH BELIECTB, 10 TeEIUIOBOMY 3(p(deKry, Io
U3MEHEHMIO CTETEeHEH OKUCIIEHUS XUMHUYECKUX 3JIEMEHTOB, 110 0OpaTMMOCTH, I10
YUYacTHIO KaTajau3aTopa). JK30- U SHAOTEPMHUECKUE PEaKLUHU, TEPMOXUMUYECKHE
ypaBHeHUs. [IoHsATHE O CKOPOCTH XMMHUYECKON pEeaKIIuU

Ilonstne 00 06paTI/IMbIX n H606paTI/IMBIX XUMHUYCCKHUX PCAKIHAX. ITonsatue o
TOMOI'CHHBIX M I'CTCPOICHHBLIX PCAKIUAX. IlonsaTHE O XMMHYECKOM PaBHOBCCHHU.
CDaKTOpr, BIIMAIOOIUEC Ha CKOPOCTH XUMHYECKOM p€akiiui W II0JIOKCHHC
XUMHUYCCKOI'O paBHOBCCHUA

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pC€aKkuunu, 3JI€KTp0HHLII>i OajaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIILHOM pCaKIuu. CocraBienne ypaBHeHI/Iﬁ
OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX pCaKHI/Iﬁ C HUCIIOJIB30BaHUEM METOAA
QJICKTPOHHOI'O OanaHca

1.6

1.7

Teopust 3JIEKTPOIUTUUECKONW JUCCOLMALMU. OJIEKTPOIUTHl U  HEIIEKTPOJIUTHI.
Karnonsl, aHnonsl. MexaHu3Mm AucCOLMAlMM BEIIECTB C Pa3IMYHbIMU BUIAMU
xuMudeckoi cBs3u. CreneHp auccouuanyu. CHibHBIE M ClIa0ble 3JEKTPOJIUTHI.
Peakiiun noHHOro oOMeHa. YCIOBHMS TNPOTEKaHWs peakluil MOHHOro oOMeHa,
IIOJIHBIE M COKpAIlEHHbIE MOHHBIE YypaBHEHUs peakuuil. CBoicTBa KHUCIOT,
OCHOBAHHUH U coJiell B CBeTe MPEJCTAaBICHUN 00 AJIEKTPOIUTHYECKOM TUCCOIUalnu.
KauecTBenHbie peakunu Ha MOHBI. [loHsATHE O THAPOIU3E CoJEit

XUMHUECKUN HKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMU  KPUCTAJUTMYECKUX
PEIETOK HEOPraHMUECKUX BEIIECTB — METAIJIOB M HEMETAJUIOB (rpaduTa U anmasa),
CIIO)KHBIX BEIIECTB (XJOpHJa HATpHs); MCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH
XMMHAYECKOM peakIuu OT BO3JEHCTBUS Ppa3IMUHBIX (PAKTOPOB; HCCIEIOBAHUE
AJEKTPONPOBOHOCTH PACTBOPOB BELIECTB, MpolLlecca TUCCOLMALUU  KHUCIOT,
miesioueid U cosiel (BO3MOXKHO HCIIOJBb30BAaHHE BHIEOMATEPUANIOB); IPOBEICHHE
OTBITOB, WJUTIOCTPUPYIOIIMX MPU3HAKK TPOTEKAHUsI peakuuil HOHHOro oOMeHa
(oOpa3zoBaHue ocanaka, BbIIENEHHWE Ta3a, oOpa3oBaHWE BOJBI); OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peaklMU pas3lIoKEHUs, COCIAUHEHHs); paclio3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMONIBIO  KAYECTBEHHBIX pEaKkUuMd Ha HOHBI;  pELICHHe
HKCIEPUMEHTAIbHBIX 3a7a4

HemeTamie! un ux COCINMHECHUA

2.1

OO0mas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTePHBIC
crenieHn okucieHus. CTpoeHHe U (QU3UYECKHE CBOICTBA MPOCTHIX BEILIECTB —
raJioreHoB. XWMHUYECKHE CBOWCTBA Ha MpUMepe XJjopa (B3aMMOJEHCTBHE C
MeTaljlaMi, HeMeTa/llaMu, Iienodamu). XiopoBojopona. ConsHas KHCIOTa,




XUMUYECKHE CBOWCTBA, IIOJlydeHHME, MNpUMEHeHue. JlelictBue XJjopa W
XJIOPOBOZOPOJA Ha OpPraHU3M 4eJIOBeKa. BaxkHelnue XIopuabl M UX HaX0XKJIEHUE B
IIpUpoOLE

2.2

O6mas xapakrepucTrka 31eMeHToB VIA-rpymnmel. OcCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne u (PpU3MUecKue CBONCTBA MPOCTBHIX
BEILECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOIU(PHUKALUKN KHCIOPOAA U CEpPHI.
Xumnueckue cBoiicTa cepbl. CepoBo10OpOI, CTpOEHUE, (PU3NUECKHE U XUMUYECKUE
cBoicTBa. OKCHJIBI cepbl KaK IPEJCTaBUTENN KUCIOTHBIX OKCHI0B. CepHast KUCIIOTa,
¢bu3nyeckrue U XMMUYECKHEe CBOMCTBA (001Me KaK MpeAcTaBUTeNs Kilacca KUCIOT U
cneunpuyeckue). XUMHUYECKUE DPEAKLUH, JIeKALIME B OCHOBE IPOMBIIIJICHHOIO
cnocoba mosydeHus: cepHoil Kucinotbl. [lpumenenwe. Comu CEpHON KHCIIOTHI,
KayecTBEHHasl peakuus Ha cyiabdar-uoH. HaxoxmeHue cepbl U €€ coennHEHHHA B
pUpoae. XUMHUUYECKOE 3arps3HEHHE OKPYXKAIOLIEH cpeabl COCTUHEHUSIMHU CEphbI
(KHCIOTHBIE JOXIM, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEJOTBPALLICHUS

2.3

2.4

2.5

OOmast xapakTepucTuka 31eMeHToB VA-rpymmbl. OcOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHBIC CTETICHN OKUCIIEHUS. A30T, paclpOCTpaHEHUE B IPUPOIE, PU3NIECKUE
U XMMUYecKHe cBoiicTBa. KpyroBopor a3ora B nmpupozae. AMMHaK, ero (pu3ndecKkue
U XHUMHYECKHUEC CBOﬁCTBa, IMMOJIYy4CHHUEC U IIPUMCHCHHC. Conn AdMMOHUs, HX
¢usnyeckue M XUMHUYECKUE CBOICTBa, mpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasg KHUCIOTa, €€ MoJydeHHue, (pU3MuecKue W XUMHUYECKue
cBoiicTBa (0OlIMe Kak TMpeICTaBUTENs Kiacca KUCIOT M crHeuupuyeckue).
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHUS B KaUeCTBE MUHEPAJIbHBIX YI00pEHUH.
XUMHUECKOE 3arpsi3HEHHE OKpYXKarollel cpeibl COeAMHEHUSIMH a30Ta (KUCIOTHbBIE
JIOK]IM, 3arpsI3HEHHE BO3/1yXa, IIOYBHI M BOJIOEMOB)

®ocdop, amnorponHsie Moaudukarmu Qocdopa, GU3NUECKHE U XUMHUUYECKHE
coiictBa. Oxcun gocdopa(V) u gochopHas kuciaora, GU3NIECKUE U XUMHUUECKUE
CBOHcCTBa, mosyueHue. Mcnomb3oBaHue (ocdaroB B KadecTBE MHUHEPAIbHBIX
ynoopeHuit

Oomas xapakrepucTrka 31eMeHToB |V A-rpymnmnel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHble CTENEeHW OKHUCIEHHMs. YTIEepoj, aIOTPONHBIE MOJUPHUKAIIH,
pacrpocTpaHeHHe B NMpHUpojie, PU3NUECKUe U XUMUYECKHUEe CBOWCTBA. AJncopOuusi.
Kpyrosopor yraepona B mpupone. Okxcuisl yriepoja, HUX (U3NYECKHE U
XHUMHAYECKHE CBOMCTBA, IEHCTBHE HA KIUBBIE OPTaHU3MEI, TIOJTy4eHHE ¥ IPUMEHEHHE.
DKoylorudeckue NpoOieMsbl, CBs3aHHbIE ¢ okcuaoMm yraepona(lV); rumoresa
I00aTHHOTO TTOTETUICHHSI KJIMMAaTa; TapHUKOBLIN A eKT. YrombpHas KuCIoTa U €€
con, WX (U3NYECKHEe W XHWMHYECKHE CBOWCTBA, IMOJNYyYCHHE W TIPUMECHEHHE.
KavecTBeHHast peakius Ha kapOOHAT-HOHBI. Vcronp3oBaHne KapOOHATOB B OBITY,
MEIULMHE, TPOMBIIIIEHHOCTH U CEITbCKOM XO03HCTBE

2.6

[lepBoHayanbHble MOHATUS 00 OpPraHMYECKHX BEIIECTBAX KaK O COEIMHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TaHOJI, INIMLEPHH, YKCYCHasl KUCIIOTa).
Nx coctas u xumuueckoe crpoenue. [loHsTHe 0 OMOIOrn4ecky BaKHBIX BEIIECTBAX:




KHpax, Oelkax, yriieBoJax — M UX POJIM B JKM3HM deloBeKa. MaTepuaibHOe
€IMHCTBO OPTaHUYECKUX U HEOPraHMYECKUX COEAMHEHUI

2.7

Kpemuuii, ero ¢usnueckne u XUMUYECKHE CBOMCTBA, MOJNy4YeHHE M IMPUMEHEHHE.
Coenunenus kpeMHus B ipupojie. O6mue npeacrasienus o0 okcuae kpemuus(1V)
U KpeMHHEBOH kucnorte. CHIMKATBl, UX HCIOJIb30BaHHE B OBITY, MEIUIIMHE,
IIPOMBILUICHHOCTH. BakHEHIIMEe CTPOUTEIBHBIE MaTEpPUANIbl: KEPAMMKA, CTEKIIO,
IeMeHT, OeToH, kene300eroH. [IpoOmembl 0e30macHOTO  KMCMOJb30BaHUS
CTPOUTEIBHBIX MATEPUAJIOB B TIOBCETHEBHOM KU3HU

2.8

XUMHUYECKUH HKCHEPUMEHT: H3ydeHHe OoOpa3lloB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IPOBEJCHUE KAaUECTBEHHBIX PEAKIIMM Ha XJIOPU/-UOHbI
1 HaOJIOJICHWEe MPHU3HAKOB MX NMPOTEKAHUS; OIBITHI, OTpaKaromue (Gpusmueckue u
XMMHYECKHE CBOMCTBA TaJIOTEHOB M MX COEAMHEHUN (BO3MOXKHO HCIOJIH30BaHUE
BUJICOMATEPHAIIOB); O3HaKOMIIEHHE C oOpa3uamMu XJIOpUIOB (TaJIOreHH]IOB);
O3HaKOMIIEHHE ¢ 00pasliaMu cepbl U €€ COeAMHEHUSIMHU (BO3MOXKHO HUCIIOJIb30BAHUE
BUJICOMATEPHAIIOB); HaOJIOJIEHUE Tpollecca OOyIIIMBaHUs caxapa IMoj JIeiCTBHEM
KOHUEHTPUPOBAHHOM  CEPHOM  KHUCIOThI; HM3YYEHHE XUMHYECKUX CBOWCTB
pa30aBIeHHON CepHON KUCIOTHI, MPOBEJCHNE KAYECTBEHHOW peakuy Ha Cynbdar-
MOH M HaONIOJCHWE MpHU3HAaKa €€ MPOTEKaHUs; O3HAKOMJIEHHE ¢ (PU3MUECKUMHU
cBOWCTBaMH a30Ta, (ochopa m MX coeaWHEHHH (BO3MOXKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00paszliaMu a30THBIX U (PochOpHBIX ynoOpeHuit; moaydeHue,
coOupaHue, paclo3HaBaHME€ W H3Y4YE€HHE CBOWCTB aMMHaka; IpOBEJECHHUE
KaueCTBEHHBIX peaKlnii Ha HOH aMMOHHUS U (hocdaT-HOH U U3yUeHUE MPU3HAKOB UX
IIPOTEKAHNs, B3aUMOJACUCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTBHI C MEABIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHAJIOB); U3y4EHUE MoJesen
KPUCTAJUTMYECKUX PEIMIETOK anMmasa, rpadura, (QyiepeHa; O3HAKOMIICHHE C
MPOIIECCOM  QICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOMCTBOM MpPOTHBOra3a; MOJy4eHHe, cOOMpaHUe, paclo3HaBaHUE U H3yueHUE
CBOMCTB YIJIEKUCIIOTO ra3a; MpPOBEJCHNE KAaYeCTBEHHBIX peaklUuil Ha kapOoHaT- U
CWIMKAaT-UOHbl M M3Yy4YEHHE MPHU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHHUE C
MPOAYKIIHEN CUIIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHNE SKCIIEPUMEHTAJIbHBIX 3a1a4
1o TeMe «BakHelIne HeMeTaluTbl U UX COSIMHEHUSD)

3.1

3.2

Meramisl 1 uX COCIMHCHUA

OOmiast XxapakTepuCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUM WX
nonoxkeHus B [lepuonnueckoit cucreMe xumMuueckux anemeHToB J[.M1. Mennaeneesa
u cTpoeHust aToMoB. CTpoeHne MeTaiuioB. MeTayuindeckas CBA3b U METaJIIMIecKast
KPHUCTAJUIMYECKAs PEIIETKA. DIEKTPOXUMHUUYECKUI Pl HAIIPSKEHUH METaJNIOB

dusnyeckue M XHUMHUYECKHE CBOHCTBa MeTayyioB. OOmme crnocoObl MOMydeHUus
MeTtaisioB. [loHATHE O KOPPO3UM METaIOB, OCHOBHBIE CIOCOOBI 3alIUTBI UX OT
kopposuu. CraBel (CTanb, YyryH, JIOPATIOMHHUN, OpOH3a) M UX NMPUMEHEHHUE B
OBITY ¥ TPOMBIIIICHHOCTH

3.3

[Ilemounsle MeTaiibl: moJokeHHE B Ilepuoanueckoi cuUCTEME XMMHYECKUX
anemenToB JI.MI. MenzeneeBa; CTpOCHME UX aTOMOB; HAaxXOXJEHUE B IIPUPOLE.




du3nyecKkue U XUMMHYECKHE CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKCUabl u
T'MJIPOKCUABI HaTpus U Kaius. [IpuMeHeHne 1menouHbIX METAIIIIOB U X COEIUHEHUI

3.4

[IlerounO3eMeNnbHBIE METAUIBI MAarHUM U KaJIbLMIL: 10J0KeHue B [lepuoandeckoi
cucreme xumuyeckux dnemeHToB .M. MenpaeneeBa; CTpoeHHME HX aTOMOB;
HaxoKJIeHHE B npupoje. Pusndeckue U XUMUIECKUE CBOMCTBA MarHus U KajbLusl.
Baxkneiimue coenuHeHus Kanblus (OKCUA, TMAPOKCHU, coiH). KECTKOCTh BOJBI U
Croco0bl €€ yCTpaHeHus

3.5

3.6

3.7

AmoMuHui: nonoxenue B Ilepuoanueckoil cucteme xumudeckux s3nemeHTos .M.
MeHeneeBa; CTpOCHUE aTOMa; HAX0XkKACHKE B pupoe. PU3sndeckue 1 XMMHUYECKUe
CBOWCTBA aTIOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHAA U TUAPOKCH]IA ATTFOMUHHS

XKenezo: monoxenue B llepuomnueckoit cucreme xumudeckux snemeHton [I.U.
Memnpeneesa; CTpoeHUE aTOMa; HaXoxk JIeHue B npupoze. dusnueckne 1 XuMUYECKUe
cBoiicTBa >kene3a. Oxcuawl, rugpokcuasl u coiu xenesa(ll) m xenesa(lll), ux
COCTaB, CBOMCTBA U IOJIy4CHHUE

XHUMHYECKUH SKCIIEPUMEHT: O3HAKOMJICHUE ¢ 00pas3liaMu METAILJIOB M CIJIABOB, MX
(bu3MYECKUMHU CBOWCTBAMU; U3yUEHHUE PE3YIbTATOB KOPPO3UU METAJUIOB (BO3ZMOXKHO
HCIIOIb30BAaHUE BHUJICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBHS OKCHIA
KablUsl W HATPUsS C BOJOH (BO3MOXHO WCIIOJIb30BAHHUE BHCOMATEPHAIIOR);
HCCJICIOBAaHNE CBOWCTB KECTKOM BOJBI; MPOIIECCa TOPEHHUS Keje3a B KUCIOPOJe
(BOBMOXKHO  WCIOJB30BAaHUE  BUICOMATEPHANIOB); NPH3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKI[Hii HAa HOHBI (MAarHusl, KaabIlKs, alFOMUHUS, MHKa, xene3a(ll)
u xene3a(lll), memu(ll); mabmomeHue M omucaHUE MPOILECCOB OKPAIIMBAHUS
IJIAMEHH WMOHAMHU HATpUs, Kaluig M KaiblMs (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHAIIOB); HCCIIeI0BaHUE aM(DOTEPHBIX CBONCTB THIPOKCHIA ATFOMUHUS U
THAPOKCHUIA ITUHKA; PElIeHHe AKCIEePUMEHTAIbHBIX 3a/1a4 1o TeMe «BakHeiime
METaJUIbl U UX COCTUHEHUS

XUMUS U OKpy’Karolas cpeja

4.1

HoBbie maTepuansl 1 TEXHOJIOTHH. BemecTBa n MmaTeprainbl B TOBCETHEBHOW KU3HU
yenoBeKa. XUMHUS U 3J0pOBbe. be30macHoe NCMOb30BaHUE BEUIECTB U XUMHYECKUX
peakmuii B 0bITy. [lepBasi TOMOIITs TPH XUMHUYECKHUX 0KOTaX W OTPABJICHHIX

4.2

4.3

OCHOBBI 3KOJOTMYECKON IPaMOTHOCTU. XHMHUYECKOE 3arpsA3HEHHE OKpY Karollen
cpensl IIJAK. Ponp xumum B pemeHUH sKoioruyeckux mpobnem. IlpuponaHsie
HUCTOYHUKU YIJIEBOAOPOJOB (yrojib, MNPUPOAHBIA ra3, HedTh), MPOIYKTHl HX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

XUMHUYECKUH HKCHEPUMEHT: M3ydeHHue OOpas3loB MaTepualioB (CTEKJIO, CIUIABbI
METAJUIOB, TOJIMMEPHBIE MaTepPHAaIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHNS

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMBbl
OCHOBHOTI0 00111ero 00pa3oBaHus Ha ocHoBe PI'OC

[Ipencrapnenue:

11

0 TIO03HABAEMOCTH SBJICHHH NPUPOABI, TOHUMAHHE OOBEKTUBHOM
3HAYUMOCTH OCHOB XUMHYECKOM HAayKH Kak oOO0JIaCTU COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOleld KylIbTypbl M IPaKTHYECKON
JESATEIbHOCTH 4YEJIOBEKa B  YCIOBUSAX COBPEMEHHOIO  OOIIECTBa;
IIOHMMAHHUE MECTa XUMUH CPEAM IPYIHX €CTECTBEHHBIX HAyK

1.2

0 HAy4YHBIX METOJIaX IIO3HAHMS, B TOM YHUCJIE JKCIIEPUMEHTAJIbHBIX U
TEOPETHUECKUX METO/IaX UCCIIEIOBAHUS BEIIECTB U H3YUCHUSI XUMUYECKUX
peaKkiuii; yMEHHE HCIIOIb30BaTh MOJETU IS OOBSICHEHHUS CTPOCHHS
aTOMOB U MOJIEKYJI

1.3

0 cepax mpodeccHoOHAIBHON NEATEIHHOCTH, CBSI3aHHBIX C XUMHUCH H
COBpPEMECHHBIMHA TEXHOJIOIUAMU, OCHOBAHHbBIMHA Ha JOCTUKCHUAX
XUMHUYECKON HaYKH, YTO IMO3BOJIUT OOYUYaAIOIIUMCS pacCMaTpUBATh XUMHUIO
Kak cdepy cBoei OyayIiei mpoecCHOHAIbHON NEATEIbHOCTH U CAEIaTh
OCO3HAHHBII BEIOOP XUMHH KaK MPOQPHILHOTO MpeIMeTa MpH Mepexoie Ha
YPOBEHb CpeaHero o01iero o0pa3oBaHus

2.1

Branenue cucreMoli XMMUYECKUX 3HAHUM M yMEHUE NTPUMEHATh CUCTEMY
XUMHYECKHUX 3HAHWM, KOTOpask BKJIFOYAET:

BAKHEUIIME XUMHUUYECKHE TMOHATUSA: XHUMHYECKUH SJIEMEHT, aroM,
MOJIEKYJIa, BEIIECTBO, IMPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOAHAS H
HEOJHOPOJIHASI CMECh, OTHOCUTEJILHBIC aTOMHAsI M MOJIEKYJIIpHAs MacCHhI,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJIIPHBIN 00BEM, OKCHUI,
KHCJIOTA, OCHOBAaHHE, COJb (CPEIHSsI), XUMUYECKasl PEaKIus, pPeaKinu
COCTMHECHMS, PEAKIMU PA3JI0KEHUs, PEaKIUH 3aMEeIIEeHUs, PEaKInu
oOMeHa, TeroBoi 3 PeKT peakiuu, IK30- U IHAOTEPMUUECKUE PEAKITIH,
pacTBOp, MaccoBasi 10JIs1 XMMUYECKOI'O 3JIEMEHTA B COEIUHEHUH, MACCOBAS
JIOJIsI ¥ TIPOLICHTHAsI KOHIIEHTPALMs BEIIECTBa B PAacTBOpPE, PO aToMa,
DIIEKTPOHHBIA CIIOM aToMa, aroMHas opOuTanb, paauyc aToma,
BaJICHTHOCTbD, CTCIICHb OKHCJICHUA, XUMHNYCCKad CBs3b,
ANEKTPOOTPHUIIATEIFHOCTD, MOJSIPHAS U HEMOJIIpHAs KOBaJCHTHAsI CBS3b,
HOHHasd CBA3b, MCTAJUIMYECKas CBA3b, KPUCTAJUIMYCCKAA peméTKa
(aTomMHasi, MIOHHAs, METAJUIMYECKasi, MOJIEKYJISIpHAsi), UOH, KATUOH, aHUOH,
AIIEKTPOJIUT U HEAJIEKTPOIIUT, SJEKTPOIUTUYECKAS TUCCOIHALIMS, PEAKIIHH
HOHHOT'O 06M€Ha, OKHCJIINTCIbHO-BOCCTAHOBUTCIIbHBIC pCaknuunu,
OKHCIUTCIIb n BOCCTaHOBUTCIIb, OKHCJICHUE U BOCCTAaHOBJICHUC,




AIIEKTPOJIN3, XMMHUYECKOE paBHOBECHE, OOpaTHMbIE W HEOOpaTUMBIC
peaKkru, CKOPOCTh XMMUYECKOU peakuuu, katanuzarop, [IJIK, koppo3us
METaJIJIOB, CILIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XHMHHU: 3aKOH COXPAHEHHUS MAaccChl,
nepuoauueckuii 3akon .M. MenzaeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOrajipo

2.3

TEOpHUNn XUMUU: ATOMHO-MOJICKYJIApHasi TCOPH, TEOpHUL
3H€KTpOJII/ITI/I‘-IeCKOI>'I Jucconuanun

BJ'IaI[eHI/Ie OCHOBaMHM XHMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI\/'IZ

3.1

YMEHME IPaBUIBLHO UCIOJIb30BaTh U3YUYEHHBIE BEIIECTBA U MaTepUaIb (B
TOM YHCJIE€ MUHEpaJIbHbIE YAOOpEHUs, METAIbl U CIUIaBbI, MPOJYKTHI
nepepaboTKU  NPUPOJHBIX  HWCTOYHUKOB  YIJIEBOAOPOAOB  (yruid,
MIPUPOIHOTO raza, HeTH) B OBITY, CEIBCKOM XO035IICTBE, HA MPOU3BOICTBE
U TOHMMAaHHE 3HAa4YeHHsS >KUPOB, OEIKOB, YIJEBOAOB JUIsl OpraHu3Ma
YeJIOBEKAa; YMEHHUE IMPOTHO3HPOBATH BIIMSHUE BELIECTB U XHMMHUYECKHUX
MIPOLIECCOB HA OPraHU3M YeJIOBEKa U OKPYKAIOUIYI0 IPUPOIHYIO Cpely

3.2

YMCHHUEC MHTCIPHUPOBATE XHUMHUUYCCKHUEC 3HAHUA CO 3HAHUAMHU OPYTHUX
y‘IC6HLIX npeaIMCTOB

3.3

3.4

HaJIMYHME ONbITa pabOTHI C pa3IMYHBIMU MCTOYHHKAMU HH(OpPMAIMHU IO
XUMUM (HayyHas ¥ HAy4YHO-TIONMYJIsSIpHAasi JMTepaTypa, CJIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(l)OpMaI_II/IIO O BCIICCTBAX, MHX
MMPEBPAICHUAX U TPAKTUYICCKOM IPUMCHCHHUU U YMCHHEC UCITIOJIb30BATh eé
AJI pCIICHUA y‘lG6HO-H03HaBaT€J'H)HI)IX 3aga4

Brnanenue ocHoBaMH MOHATHHHOrO ammapara U CUMBOJIMYECKOTO SI3bIKA
XMMHUU JUIsL COCTaBJIEHUsT (OPMYJT HEOPraHMUECKUX BEIIECTB, YPaBHEHHM
XMMUYECKHUX peakluii; ocHoBaMu XxuMuieckoil Homenkiiatypsl (IUPAC u
TPUBHAIBHOI)

YMeHue OOBSCHATh CBSI3b IIOJIOKEHHS DJICMEHTa B Hepnonnqecxoﬁ
CUCTCMC C YHCJIOBBIMU XapPAKTCPUCTUKAMU CTPOCHUA aTOMOB XUMHUYICCKHUX
9JICMCHTOB (COCTaB u 3apdaa  dapa, 0611166 quCII0 BHCKTpOHOB),
pacnpeaciiCHueM JJICKTPOHOB 110 JHCPIrETUYCCKUM YPOBHSAM ATOMOB
MEPBLIX TpéX NEprUoaO0B, KaJIus U KaJIbIIHA

HpeHCTaBHeHI/IC 0 HCpHOI{H‘-ICCKOfI 3aBHUCUMOCTH CBOMCTB XHMHYECKHX
9JICMCHTOB (pa;:u/[yc aToMa, C-)HCKTpOOTpI/II_IaTCJIBHOCTB), MMpOCThIX H
CJIOXKHBIX BC€IICCTB OT ITOJIOKCHHUA 3JICMCHTOB B HCpHO,Z[H‘lCCKOfI CUCTEMC
(B MaJIbIX MEpUoAax MU IIaBHBIX Hoz[rpynnax) " BJICKTPOHHOTO CTPOCHUMA
aToMa

YMmenue kiaaccuuImpoBarh:

7.1

XUMHUYCCKUE 3JICMCHTHI

7.2

HCOPTaHUYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCaKIIUH




YMeHue onpeneirh:

8.1 BaJICHTHOCTh M CTEIIEHb OKHUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJ, XUMHYECKOH CBSI3M M THUI KPHUCTAUIMYECKOW CTPYKTYpPHI B
' COCIMHEHUSX
8.3 XapakTep cpeibl B BOJHBIX PacTBOpax BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCJIUTEh U BOCCTAHOBUTEIh
9 YMeHne xapakTepu3oBaTh (U3NYECKHE U XUMHUECKUE CBOMCTRA!
MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOJ, IpaduT, aamas, KpeMHHUH,
9.1 asor, ¢ocdop, cepa, XJIOp, HATPUH, KAJIUHA, MAaTHUN, KAJIBIIMH, ATFOMUHUH,
JKeJe30)
CJIOXHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX PACTBOPOB (BOJAA, aMMHAK,
XJIOPOBOJIOPO, CEPOBOJIOPOA, OKCHIBI U TUAPOKCUABI MeTauioB |—I1A
9.2 rpynm, amomunus, meau (1), munka, xenesa (11 u 1l1), okcuasr yrinepona
' (I u 1IV), kpemuus (1V), asora u docdopa (Il u V), cepsr (IV u VI),
CepHHUCTas, CepHas, a30THCTas, a30THasA, ¢ochopHas, yrojapHas,
KpEMHUEBAsl KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 UX COCTaBa M CTPOEHUS, NMPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT MX
' CBOICTB, BO3MOXHOCTh MPOTEKAHHUS XUMHYECKHX MpPEBpAlICHUA B
Pa3IMYHBIX yCIOBHIX
10 YMeHue cocTaBliATh MOJIEKYISIPHbIC H MOHHBIE YPABHEHUS PEeaKIIUii, B TOM
qHche!
10.1 peaxkiuii HOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKINI
10.3 WUTIOCTPUPYIONINX XHUMHUYECKHUE CBOWCTBA M3YYCHHBIX KIIACCOB (TPYIIIT)
' HEOPraHWYECKHUX BEIIECTB
10.4 MOJATBEPKIAIOIIUX TeHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMH
11 YMeHue BBIYUCISTE (MIPOBOUTH PACUEThI):
111 OTHOCHUTEIIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
' JIOJTE0 XMMHYECKOTO DJIEMEHTA B COSAMHCHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEMIECTBA M €70 MacCy, 00beM ra3oB
114 M0 YPaBHEHUSIM XUMHUUYECKUX PEAKIIUI U HAXOJAUTh KOJIMYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJJaMH HAy4HOTO TMO3HAHUs (HAOIIOJIeHUE, U3MEpEHHE,
121 SKCIIEPUMEHT, MOJICIIMPOBAHKE) TIPU MU3YUCHUHU BEIIECTB U XUMHUYCCKUX
' ABIICHUH; yMeHHE cHOopMyIHpoBaTh NPOOJIEMYy U MPEUIOKHUTh MYyTH €€
peleHus
129 0e30macHOi pabOThl ¢ XUMUYECKUMH BEIIECTBAMH, XUMUYECKON TTOCYA0H

U 1abOpaTOpHBIM 000PYAOBaHUEM




12.3

13

npaBuUIaMu 0€e30MacHOro OOpalIeHUs C BEIIECTBAMH, UCIOJIb3yEMbIMU B
MOBCEIHEBHON KU3HU, MpaBWIaMU TOBEICHHUS B LEIAX CcOepekeHUs
3I0pOBbSl M OKpYXAalollled MPUPOJHOM Cpelpl; MNOHMMaHUE Bpeaa
(omacHOCTHM) BO3JICHCTBUS Ha )KUBbIE OPraHU3MbI OIIPEICIEHHBIX BEIIECTB,
CII0CcOO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS

Hanuume MMPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUA W OCYUICCTBJICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3yueHHe U OmMHcaHue (U3NYECKUX CBOMCTB BEIIECTB; 03HAKOMIICHHE C
(U3NUECKUMU U XMMUYECKUMU SIBICHUSIMH; OTIBITHI, WILTIOCTPUPYIOIINE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX peaKLUil

HU3YUCHUC crmoco0oB pPasaciICHUs cMmecelt

13.3

MOJIYYCHHEC KUCTIOpOaa U U3YyYCHUC €CTO CBOﬁCTB; IMOJIy4CHHEC BOAOpOaa 1
HU3YUCHUC CTO CBOﬁCTB; MOJIYYCHHUEC YIJICKHUCJIOIO rada MU HU3YUYCHUC CIo
CBOﬁCTB; MOJIYUYCHHNEC aMMHaKa U U3YUCHUC CTO CBOICTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJICHUE  PACTBOPOB C  ONPEACIEHHOM MAacCOBOM  JIOJIEH
pacTBOPEHHOTO BEIIECTBA

MPUMEHEHHE MHIUKATOPOB (JaKkMyca, MeTuiopaHxka u (eHondranenna)
JUTSL OTIPENICIICHUS XapaKTepa Cpelibl B pACTBOPAX KUCIIOT U IEI0YCH

HCCJICIOBAaHUE U OITMCAHNUE CBOMCTB HCOPTraHNYCCKUX BCUICCTB pa3JINIHbIX
KJIaCCOB; HU3Y4YCHHC B3aMMOJEUCTBUS KHUCIOT C METaljlaMHi, OKCHIAAMH
MCTAJIJIOB, paCTBOPHUMBIMU U HCPACTBOPUMBIMU OCHOBAHUAMH, COJIAMH,
MOJIY4YCHHUEC HCPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUC OJHOI0O MCTajia
Apyrum H3 pacTBopa COJHU; HUCCICAOBAHUC aM(l)OTepHBIX CBOICTB
TUAPOKCUA0B aITFOMUHUA 1 HUHKA

pemICHUC SKCICPUMCHTAJIIbHBIX 3aJla4 IIO0 TEMaM: «OCHOBHBIEC KJIACCHI
HEOPTaHNUYCCKUX COCHHHGHHﬁ)); <<3J'IeKTpOJ'II/ITI/ILICCKa$I JAUCCOLU AL,
«Baxneinye HeEMETalJIbl U UX COCOUHCHUSA», «Baxneiinmme MeTamibl 1
nX COCAUHCHU

XUMUYECKHE SKCHEPUMEHTHI, WIUTIOCTPUPYIOLIUE MPU3HAKU MPOTEKAHUSA
peaxiuit HOHHOTO O0OMEHa; KaYeCTBEHHBIE PEaKIMU Ha MPUCYTCTBYIOIIHNE
B BOJHBIX pPAacTBOpax HOHBL: XJIOpUA-, OpOMHI-, HOAMUI-, CyIb(ar-,
docdar-, kapboHAT-, CHUIMKAT-aHUOHBI, THUIPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUsI, MarHKs, KaJIBIIHS, A TFOMHHHMS, XKene3a (2+) u xkenesa (3+), menu
(2+), nuHKA

YMmeHnue:

141

MPEJCTaBIsATh  pe3yJbTaThl  AKCIEpUMEHTa B  (OpMe  BBIBOJOB,
JIOKA3aTeNbCcTB, TIpa@UKOB W TaONMII M BBIBISATH HIMIMPUYECKUE
3aKOHOMEPHOCTHU

14.2

YCTaHAaBJIMBAThL CBA3U MCXKAY pPCaJIbHO Ha6JIIOI[aeMBIMI/I XUMHWYECCKUMHU
SBIICHUSIMA W TIPOIIECCAMH, TPOUCXOMSIIUMH B MaKpo- ¥ MHKPOMHpE,
O0OBSCHATH TPUYUHBI MHOTOOOpa3Hsl BEIICCTB




HEPEYEHbDb DJIEMEHTOB COAEPKAHUSA, TIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Koxa

1
11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA
HepBOHa‘laJIBHBIe XUMHUYCCKUEC ITOHATHUA

Yucrtsie BemecTBa u cMecu. CriocoObl pa3zienieHus: cMeceit

1.2

1.3

ATOMBI ¥ MOJEKyIbl. XuMU4ecKue dyeMeHTbl. CHMBOJBI XUMHYECKUX
31eMeHTOB. [IpoCThIC U CI0XKHBIE BEIECTBA.

Xumudaeckas (bOpMy.]'Ia. BaneHnTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeleHb
OKHUCICHUA

1.4

3aKOH IOCTOSHCTBA COCTaBa BCIICCTB. OTtHocHuTeIbHAsT aTOMHAs Macca.
OrHocuTtenpHas MOJICKYJIIpHasg Macca. MaccoBas 10711 XUMHYECKOTO 3JIEMEHTA
B COCIUMHCHHNU

1.5

1.6

KonnuectBo BemectBa. Monb. Monsipuass macca. MonsipHblii 00bEM ra3os.
BzanmocBs3n KOJNM4YCCTBA, MACChI K YUCJIa CTPYKTYPHBIX €AWMHUI] BEIICCTBA

Pusnyeckue U XMMHUUYECKHUE SIBICHHA. XMMHUUYECKas peakuus U €€ IpU3HAKU.
3aKOH COXpPaHEHMsI MacChl BEIECTB. XMMHYECKUE YPaBHEHHUS

[Iepnonnueckuit 3akoH u Ileproanueckas cucteMa XuMu4eckux aemenTos J1.1.
Menpeneea. CTpoeHHE aTOMOB

2.1

2.2

2.3

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucreMa XUMU4EeCKux nemeHTos J1.1.
MenpneneeBa. Ilepuoas! u rpynnsl. @U3HYECKUN CMBICT MOPSAKOBOTO HOMEpA,
HOMEPOB MEPUOJA U TPYIIIBI JIEMEHTA

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3oronsl. OnextpoHsl. CTpoeHue
JIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMHYECKHX 3JEMEHTOB
[Tepnonnueckoit cucremst J1.11. MeHnneneena

3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHUUYECKUX DJIEMEHTOB IEPBBIX TPEX
NEpUOJIOB, KaiMs, Kalblus (paguyca aToMOB, 3JEKTPOOTPULATEILHOCTH,
METAJUINYECKUX U HEMETAJUIMYECKUX CBOICTB) U UX COETUHEHNH B COOTBETCTBUU
C MOJIOKEHUEM DJIEMEHTOB B [leproanueckoii cucreMe U CTPOEHUEM UX aTOMOB

Crpoenue BeniecTBa

3.1

3.2

Xumudeckass CBs3b. KoBajeHTHas (MOJsipHasT W HEMOJSpHasi)  CBS3b.
DNEeKTPOOTPUIIATETLHOCTh ~ XUMHYECKHUX  AJIEMEHTOB. HonHasts  CB3b.
Meramnuueckas CBSI3b

Tumel KpUCTANTUYECKMX pEmIETOK (aTOMHas, HWOHHAs, MeTaJuInyecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTALIMYECKON PEIETKU U BUAA
XUMHUYECKOH CBSI3U

Baxwueiimue NpEACTABUTCIIM HCEOPTraHUYCCKUX BCUICCTB. Hemeramnel U ux
coeIMHEHMS. MeTauibl U UX COeIUHEHUS

4.1

Knaccudukanmss 1 HOMEHKJIATypa HEOPTaHWYECKUX COSJUHEHUN: OKCHIOB
(conmeobpa3yromue: OCHOBHBIC, KHUCJIOTHBIE, ampoTepHbIC) u




HecoJieoOpa3yoIre; OCHOBaHWH (MIETOYM M HEPACTBOPUMEIC OCHOBAHUS);
KUCIOT (KHCIOpOACOAEpKalre U OeCKUCIOpOAHBIE, OJHOOCHOBHBIE H
MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

dusnyeckne 1 XUMHYSCKHE CBOMCTBA IIPOCTBIX BEIICCTB-HEMETAJIJIOB: BOJAOPOJA,

42 XJIopa, KUCIOPOAa, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHUs
dusnyeckue M XMMHYECKHE CBOWMCTBA IIPOCTBIX BEIIECTB-METAJLIOB: JIMTHUSA,
4.3 HATpHs, Kajausl, MarHus W KaJbLUs, AJIOMUHHMS, JKele3a. DIEKTPOXUMHUYECKUN
psiI HaNIpsDKCHUM METaJuIoB
44 du3nyecKkue U XMMHUYECKUE CBOMCTBA BOAOPOJHBIX COECAMHEHHH HEMETAJJIOB:
' XJIOPOBOJIOPOJA, CEPOBOAOPOIA, aMMHAKA
dusnyeckne ¥ XUMHYECKHE CBOWMCTBA OKCUAOB HemetauioB: cepbl (1V, VI),
4.5 azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(l1V). [onydenue
OKCHJIOB HEMETAJLIOB
46 Xumuyeckue cBoiictBa okcunoB: mMetaisioB |IA—IIA rpynn, uunka, menu(ll) u
xenesa(ll, 111). [TonydeHre OKCHUIOB METAILIOB
XUMUYECKUE CBOMCTBA OCHOBAHWU M aM(OTEPHBIX THIPOKCHIOB (Ha MpHMEpe
4.7 TMJIPOKCUIOB alllOMUHMS, OKene3a, ILMHKa). [lonyueHue OCHOBaHMH WU
aM(OTEpHBIX TUAPOKCUIOB
OOmure XMMUYECKHEe CBOWMCTBA KHCIOT: XJIOPOBOAOPOAHOM, CEpOBOAOPOIHOM,
48 CEpHUCTOM, CEpHOH, a30THOM, (HOCHOpPHOI, KPEMHHEBOW, yroiabHOW. OcoObIe
' XUMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM W a30THOM KHCIIOT.
ITonyuenune kucior
4.9 OO6mme xuMHUIECKHe CBOMCTBA cpenHux coiier. [lomyduenue coneit
410 [Tomyyenue, coOupaHue, pacro3HaBaHUE BOJOPOJA, KHUCIOPOJAa, aMMHaKa,
YTJIEKHUCIIOTO Ta3a B JIabopaTopuu
411 [Tonyuenne ammuaka, CEpHOM M a30THOM KHCJIOT B MPOMBIIIIEHHOCTH. O01mue
' CHOCOOBI MTOJTYyYEHUS] METAJIOB
412  T'eHeruyeckas CBS3b MEX]Y KJacCaMU HEOPTaHUYECKHX COEIMHEHHH
5 XUMUYECKUE PEAKIINH
Krnaccudukanys XuMHYecKuX peakiuil Mo pa3jauyHbIM MPU3HAKaM: 10 YHUCITY U
5.1 COCTaBYy YYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TerioBoMy 3¢ (deKTy, Mo
M3MEHEHHUIO CTENEHEH OKUCICHUSI XUMUYECKUX JIEMEHTOB
5.9 TennoBoit 3P PexT XuMHUUecKoi peakiy, TEPMOXUMHUYECKHE YpaBHEHHS. DK30-
' U DHJIOTEPMUYECKHUE PEAKIIMU. TepMOXUMUYECKUE YPABHEHMS
OKHCINTENEHOBOCCTAHOBUTENbHBIE peakui. OKUCIUTENIN U BOCCTAHOBUTEIH.
5.3 IIporiecchl  OKHMCIEHMS M BOCCTaHOBJCHHS.  DJEKTPOHHBIM  OanaHc
OKHUCJINTEIbHOBOCCTAHOBUTEIBHON PEAKIINU
54 Teopus anexkTponuTrdeckon nucconuanun. KaTuoHbI, aHUOHBL. DJIEKTPOIUTHI U
' HeIeKTpoNIuThl. CUITbHBIE U clla0ble 371eKTPoJuThl. CTeneHb AUCCOIUAINH
55 Peakiiun voHHOrO OOMeHa. YCIIOBHS NMPOTEKAaHUS peakluil MOHHOro oOMeHa,

MOJIHbIE U COKPAIIEHHbIE HOHHBIE YPABHEHUSI peaKuit




6.1

6.2

6.3

6.4

XuMHs ¥ OKpYXKarolas cpena

BemectBa u Marc€puajibl B HOBCCHHGBHOﬁ JKM3HH dejloBeka. besomacHoe
HUCIIOJIB30BAaHHEC BCEUICCTB M XHMHYCCKHX peaKuHﬁ B J'Ia60paTOpI/II/I n 6BITy.
HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OXKOT'aX U OTPABJICHHUAX

XUMHUYECKOEe 3arps3HEHUE OKpyKaromieil cpeapl  (KUCIOTHBIE — JIOK]IH,
3arps3HEHUE TOYBBI, BO3AyXa W BOJOEMOB), CHOCOOBI €ro IMPEIOTBPAIICHHS
[Ipenenbras nmomyctumasi kouueHtparus BemiecTB (IIJIK). Poas xumum B
pEeIIeHUN DKOJIOTHYECKUX TMpoOsieM. YCWiIeHwe MapHUKoBoro dddexra,
pa3pylIeHHe 030HOBOTO CJIOSI

[Tpumenenue cepsl, a3oTa, Gocdopa, yriepoaa, KpeMHUS U UX COCTUHEHUN B
OBITY, MEIUIIMHE, NPOMBIIIICHHOCTH W CEIIbCKOM Xo3siiicTBe. [IpumeHeHue
METaJJIOB U CIUIaBOB (CTalb, YyryH, OIOPATIOMUHUNA, OpoH3a) B OBITY U
MPOMBIIICHHOCTH MX coenuHeHu. [IoHITHE 0 KOPPO3HH METaJIIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI KX OT KOPPO3HHU

[TpupoaHblE HMCTOYHHKH YTJICBOJAOPOAOB (Yroib, NPUPOIHBIN ra3, HedTh),
MIPOJYKTHI UX MepepaboTku (OEH3UH), UX PO B OBITY U MPOMBILIUIEHHOCTH

6.5

[lepBonavasibHbIe MOHATHUS 00 OPraHUYECKMX BEIIECTBAX KaK O COCAMHEHUSX
yraepoaa (MeTaH, 3TaH, JTWJIEH, AalleTWJIEH, 3TaHOJ, TIJULEPUH, YKCYCHas
kucnora). [loHATHEe O OMOJIOTHYECKH BaXKHBIX BEIECTBAX: JKHpaX, OelKax,
YIJeBOJaxX — M UX POJIM B JKU3HU YEJIOBEKA

7.1

PacyéTer:

1o (I)opMynaM XUMHYECKHX COCIMHEHUM

7.2
7.3

Macchl (MacCOBOIl) TOJIM PaCTBOPEHHOTO BEIIECTBA B pacTBOpPE

110 XUMHUYCCKUM YPABHCHUAM
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