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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrpaMMbl OCHOBHOTO OOIIET0 00pa30oBaHUsl, MPEACTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[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
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaMm M TeMaMm, pacopenelieHue MO0  KlaccaM, PEKOMEHAYEMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MPEJAMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHus.

N3yuyenne XUMHUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHPOBAHO Ha OOLIEKYJIBTYPHYIO OJATOTOBKY, HEOOXOAUMYIO Ui BBIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEN U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CPETHETO
o011iero oOpa3oBaHusl.

3HaHMEe XUMHH CIYXKUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyuJarolerocsi, €ro MpeJCTaBICHUH O MaTepUAIbHOM €IMHCTBE MHUpPA, BAKHYIO
pOJIb UTpaoT POpMUpPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPALICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
pPa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, JHEPreTUYECKOW, IPOAOBOJIBCTBEHHOU
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHnne xumuu:

CHOCOOCTBYET  peaju3alMd  BO3MOXHOCTEH  JJii  CaMOpa3BUTHS U
dbopMupoBaHUsI KYJIbTYpPbl IUMYHOCTH O0YHAIOIIUXCS, MX O0IIeH U (QYHKITMOHATLHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEN
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHENU(UKON HAYIHOTO MBIIUICHUS, 3aKJIaJIbIBa€T OCHOBBI
MIPEICTABIICHUNA O €IMHCTBE TPHUPOJIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM STAIrlOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHbIM 3HAHUSAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJl B 9KOJOTUUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHBbIC HAmMpaBIICHUS B OOYYCHHH XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOpBIM SBISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

YriyOnéHHbl Kypc XMMUKA OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHWYECKON XWUMHUHW, OCHOBOMOJIATAIONINX MPEACTABICHUA OOIIEeH XUMHUU W
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa cojiepkaHus MPOTpaMMbI MO XUMHUU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CHUCTEMBbI
MOHATUH 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHI 0 XUMHUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHHU30BaHbI MO MPHUHIUITY MOCIEAOBATEIBLHOTO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

YYEHHsI O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUM 00 SIEKTPOJIUTUYECKON JUCCOIMAIIMY BEIIECTB B paCTBOPaX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K JpyromMy U 0O0€ClNeuMBalOT OOYydYaroIIUMCS BO3MOXHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  TMPOUCXOJHUT  C
WCITOJIb30BAaHUEM 3HAHUI M3 paHee N3yUYCHHBIX YUEOHBIX MPEIMETOB: OKPY KAFOIITHI
Mup, ouosiorusi, pusruka, MaTeMaTuka, reorpadusi, TEXHOJIOTUsI, UCTOPUSI.

[Iporpamma ocHOBHOTO 001Iero oOpa3oBaHusl MO XUMUU (yrayOJaEHHBIM
YpPOBEHb) OpPHUEHTHpPOBAHA HA COXpaHEHHE (PYHIAMEHTaJLHOTO XapakTepa
oOpazoBaHus, cHenuuku y4yeOHOTrO MpeaMeTa U O0O0ECleYeHUE YCIEIIHOTO
oOydyeHHsT Ha CJeaylolleM YypoBHE oOpa3oBaHus. B mporpamMme Mo XUMHUHU
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTHYECKash HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepenunanys  oOydeHus,  BKIOYaromas  NpoQUIbHYIO  MOATOTOBKY
OoOydJarommxcss M TMOCJEAYIoNee CaMOOMpPEEICHINEe B BbIOOpPE HaIpaBICHUS
oOy4deHus B IpO(UIIbHBIX KJIaccax.



YrnyOnéHHoe uW3ydeHHe XHMMHHM  CIIOCOOCTBYET  pealu3alud  3ajad
po(hecCHOHANBFHOM OPUEHTAIIMU M HAIIPABJICHO Ha MPEA0CTaBICHHE BO3MOXHOCTH
KKIOMY OOydYaromemycsi NpOSIBUTh CBOM HWHTEJUIEKTyallbHbIEe U TBOPYECKHE
CIIOCOOHOCTH IIPU U3YYEHHUH YUeOHOTO MpeaMETa, HEOOXOAUMBIE 1JIs1 MPOAOTKEHUS
oOpa3oBaHus U JaldbHEHIIeH TPYI0BOM NESITEIbHOCTH.

[Iporpamma 1o xumMuu (yrayOnEHHBIM YpOBEHb) MNpEJHA3HAYEHA JUIS
UCIIOJIb30BaHUsI B 00Pa30BATENbHBIX OPTaHU3ALUAX, PEATU3YIOIIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayoaéHHOro, mpo(UIBLHOTO) H3YyYEeHHUS OTIASIbHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOI'O 00I1IET0 00pa30BaHMUsl.

OOpazoBaTenbHble (PYHKIIUM XUMHUHU, U3y4aeMON Ha yriyOJICHHOM YpPOBHE,
peanu3yloTcsi B mporecce GopMUpOBaHUS 3HAHUI OCHOB XMMHMUYECKON HAayKH Kak
00JacTh COBPEMEHHOI'O €CTECTBO3HAHHs, OOJIACTH MPAKTUYECKOW AeATEeIbHOCTH
4eJl0OBeKa M OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTyphl. 3ajnada y4eOHOTO
IpeIMETa COCTOUT B JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN — BAXKHEHIIINX
(aKTOB, MOHATUI, 3aKOHOB M TEOPETHUECKHUX MOJIO0KEHUMN, JOCTYITHBIX 0000IICHHI
MHPOBO33PEHYECKOTO XapakTepa, fA3blKa HAyKd, B NPHOOUIEHUH K HAyYHBIM
METOJaM TMO3HAaHUSI TPU H3YUYCHHM BEIIECTB U XUMHYECKUX PEaKIuH,
(GbopMHpPOBaHUY U PA3BUTUHU MTO3HABATEIILHBIX YMEHUN U CIIOCOOOB JIEATEILHOCTH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATEIIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NeATEIbHOCTH, OCBOCHHMHM NpaBWJI 0O€30MacCHOrO OOpallleHusi C BEIIECTBAMH B
MTOBCEHEBHOM KU3HHU.

[enyn u3ydeHUs: XUMUU OTPAXKAIOT HAMPABIEHHOCTh OOYUYCHHS HA Pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ MHTEIJIEKTA U 00IIEH KyIbTYPHI.

N3y4yeHnne XMMUM HAPABIICHO HA JTOCTUKEHHUE CIEAYIOIUX LEJICH:

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

dbopMHpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpA, KaK OCHOBBI JIJIi TOHUMAHUSI XUMUUYECKON CTOPOHBI
SBJICHUI OKPY>KAIOIIEro MUpPa, OCBOEHUE SI3bIKA HAYKH;

NpUOOIICHUE OO0YydYaroluXcsi K CaMOCTOSITEIbHOM TO3HABATEIBHOU W
UCCIIEIOBATENbCKOM  NIESITENIbHOCTH, K  HAy4YHbIM  METOJaM  [O3HaHUf,
dbopMHpoBaHEe MOTUBAIIUU U PA3BUTHE CIIOCOOHOCTEHN K M3YUCHUIO XUMUU;

dbopmupoBaHue  00me  (PYHKIMOHAILHOW W  €CTECTBEHHO-HAY4YHOU
IPAaMOTHOCTH, B TOM UYHCII€ YMEHUU OOBSICHATH U OLCHUBATHh SIBJICHUS
OKPY’KAIOUIEr0 MHUpPA, MCHOJIb3ysl 3HAHUS U OIBIT, MOJYYEHHBIE MPU H3YyUYCHHUU
XUMUH, IPUMEHSITh UX TMPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYIOBON
NEATEIbHOCTH;



pa3BUTHE y OOyYarONIMXCsl HMHTEpeca K W3YYEHUI0O XuUMUU U cdepam
NESATETbHOCTH, CBS3aHHBIM C XHUMHEH, MOTHBAIUMS K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGUIIS U HANIPABICHHOCTH JAITBHEHUIIIETO 00yUeHUS;

OCO3HAHHE IIEHHOCTH XMMHMYECKUX 3HAHUU B KM3HU YEJIOBEKA, IOBBIIIICHUE
YPOBHSI DKOJOTHYECKON KYJIbTYpbl, HENPHUATHE JEHCTBHUMN, NPUHOCSIIUX BpE.
OKPYKaIOWIEN CPeJIe U 3J0POBBIO JIOIEH;

NpUOOpETEHNE OO0YYAIOIIMMHUCS ONBITA CAMONO3HAHUS, KIIOUEBBIX HAaBBIKOB
(KTI0UEBBIX KOMIETEHIIUH ), HEOOXOIUMBIX ISl pa3IUYHBIX BUJIOB JICSITEIHLHOCTH.

Ha yriny6nénnoe n3ydyeHue ydeOHOTO npeaMera « XuMus» oTBoauTcs 1o 136
gacoB B 8 u 9 kiaccax (4 yaca B HeJIeli0), Bcero 272 yaca 3a JiBa rojia 00y4eHus.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IOHATHUS

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. ArpEraTHbIE COCTOSTHUS
BemIeCTB. [loHATHE O TEOPETHYECKHX M SMIIUPUYECKUX METOJAX ITO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencraBieHuss 0 HAyYHOM IO3HAHUU HA AMIIUPUYECKOM
ypOBHE: HaOI0JIeHHEe, U3MEPEHHE, SKCIEPUMEHT, MOJCIUPOBAHUE, BBIYHCIICHUE.
[IpencraBienust 0 HAayYHOM MTO3HAHUU HA TEOPETUUECKOM YPOBHE: HAyUHbIE (DaKThI,
npo0iema, rurnoTe3a, TEopus, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

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

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOJHBIEC BOJIbI, TOPHBIC TOPOIbI U MUHEPAIIBI. [[OHATHE O TOMOTEHHBIX U
rereporeHHbIx cMecax. CrnocoOsl pasznenenus cMeceid. OuncTka BEUIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
sneMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpoCThie M COXKHBIE BEIIECTBA.
Mertainnel 1 HemeTasuibl. BelecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnueckas hopmyna. BaneHTHOCTh aTOMOB XUMUYECKHX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OnpeneneHrue BaJE€HTHOCTH SJEMEHTOB IO
(dbopmynam OMHAPHBIX COEIUHEHUI U cOCTaBiIeHUE POpMyI1 OMHAPHBIX COETMHEHHM
[0 BAJEHTHOCTU 3JIeMEHTOB. OTHOCHUTENBbHAsA aToMHasg Macca. OTHOCHUTENbHAs
MOJEKYJIsIpHas Macca. MaccoBast [0 XMMHYECKOTO JJIEMEHTA B COEAUHEHUH.
Haxoxnenue npocreiinieii ¢opMyIibl BEIIECTBA 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KosmmuecTBo BemecrBa. Mosib. MonsipHast macca. B3auMocCBs3b KOJIMUECTBA,
MacCchl W 4YHCJIa CTPYKTYPHBIX €IWHUI[ BellecTBa. PacueTsl mo Qopmynam
XAMUYECKUX COE€AUMHEHUN. MoJisipHas macca CMeCH BelecTB. MoJibHas J0s
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEIIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XUMUYECKUE SBJICHHS. XUMUYECKas PEAKLHSA U €€ NMPU3HAKH.
VY ClI0BUS MPOTEKAHUSI XUMUYECKUX pEeakiui. 3aKOH COXPAHEHHSI MACChI BEILECTB.
ATOoMHO-MOnNeKysipHas Tteopusd. KuzHb u aestenpHocTh M.B. JlomoHOCOBa.
XUMUYECKHE ypaBHEHHS. TUIBI XUMHUYECKUX PEaKui (COeTUHEHUS, PA3JIOKEHNUS,
3aMmeleHusi, 0OMeHa). PacueTsl mo XuMU4eCKUM ypaBHEHHSIM.



OKCHEPUMEHTAIBHOE HM3YYEHHE BEIIECTB W SBJICHUWA. 3HAKOMCTBO C
XUMHYECKOM TOCYyAOH, C TMpaBujiaMud paboTbl B Ja0OpaTopud W TIpHUEMaMu
oOparieHus ¢ 1abopatopHbIM 000pyaoBaHueM. 3ydenue u onucanne Gu3nuecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BEUIECTB — METANIOB M HEMETaJUIOB.
HabGmonenue gusnueckux (IaBlieHWE BOCKa, TasHUE JibJla, paCTUPAHUE caxapa B
CTYIIKE, KWIIEHHE€ W KOHJIEHCAallUs BOJbI) M XHUMHUYECKHX (TOpEHUE CBEYH,
IPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3AUMOJEHCTBHUE COJIbI WIM MEJa C COJITHOM
KHUCIIOTOM) siBeHuH. O3HAKOMJIEHHE C 00pa3llaMu BEIIECTB KOJIUYECTBOM 1 MOJIb.
HaGmiogenue u onucaHue TMPU3HAKOB TIPOTEKAHUS XUMUYECKHX PpPEaKIui
(pa3noxeHue caxapa, B3aUMOJECHCTBUE CEPHOW KHUCIOTHI C XJIOpUAOM Oapus,
MOJIYYEHHUE U pasyioxkeHue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMo1€CTBUE
xene3a ¢ pactBopom conu memau (I1). M3ydenue cnocoOoB pazaeneHus cMmeceit (¢
MTOMOIUIBIO MarHura, buabTpOBaHKE, BBIITAPVBAHUE, TUCTUIUISLIAS,
xpomarorpadus), NPOBEACHUE OUYMCTKU IMOBapeHHON conu. Habmonenue u
ONKMCAHUE OIBITOB, WJUTFOCTPUPYIOLIUX 3aKOH COXPAHEHUS MACCHI.

Baskneiinmue npeacTaBuTe M HEOPraHNYECKUX BelleCTB

[IpencraBnenust o razax. Bo3gyx — cMech ra3zoB. CocTraB BO3ayxa. 3aKOH
ABorampo. MomsipHblii 00bEM ra3oB. OTHOcUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCHUTENBHON IUIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B IpHU
XUMHUUYECKUX PEaKIHIX.

Kucinopon — anemMeHT M mpocToe BemecTBo. HaxokaeHue kuciopona B
npupojie, pU3nUecKrue U XUMUYECKUE CBOMCTBA (PEaKlMy TOPEHUsI U OKUCIICHNUS).
[Iponiecchl okucneHus B kuBoiMl mpupoge. Oxkcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoMy4YeHus: KUCI0po/ia B Ja00paTOpuu U NpOMBIILIEHHOCTH. [loHsITHE O
karanu3arope. KpyroBopor kucinopona B mpupone. O30H — amioTpomnHas
Moaupukanus kuciaopoa. O30HOBBIN CIIOH, €r0 3HAYSHHE J1JI5 )KUBBIX OPTaHU3MOB.
Pazpymienne 030HOBOrO Ciosl.

TennoBolr 3p(}EeKT XUMHUYECKOW peakUuuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- U BHJOTepMHUYECKUE peakiuu. TormBo. VMcnonp3oBaHue yrisi 1 METaHa B
KadyecTBe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonopon — anemMeHT u ipoctoe BemecTBo. Haxoxnenue Boaopoaa B pUpoze,
duznyecKkue U XMMHUYECKUE CBOICTBA, MPUMEHEHHUE, ClocoOb! nmonydyenus. [lonsarue
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 M Ta3000pa3HbIX BEIIECTB.
Crioco0bl BbIpaKe€HUsI KOHLIEHTPALMKA PACTBOPOB: MAccoBasi J0JIsI paCTBOPEHHOTO



BEILIECTBA, MOJIApHAsl KOHIEHTpanusa. Pojib pacTBOpOB B MPUPOAEC U B KU3HU
YyeJoBeKa.

Xumuyeckue cBoiictBa Bonbl. llonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIUKaTopax. KpyroBopoT BoAbl B NPHUPOJE. 3arps3HEHUE IPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmueckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. MexayHapoiHas HOMEHKJIATypa OKCHAOB. TpHUBUAIbHBIC
Ha3BaHMsS OKCHAOB. OU3NUECKHE U XapAKTEPHBIE XMMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIeHiCTBUE C BOAOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOACOJECPKAIIUX KUCIOTaX.
Kucnotel. Knaccudukanus 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
pUPO/JIie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHnoBanus. Knaccudukanuss OCHOBaHMM: IIEJIOYM W HEPACTBOPHUMbIC
OCHOBaHUA. MexXayHapoIHasi HOMEHKJIaTypa OCHOBaHMI. TpuBHaIbHbIE HA3BAHUS
ocHoBaHui. Illenoun, ux cBoMCTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMU) U CIOCOOBbI mojydeHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMHYECKUE CBOMCTBA (B3aUMOICUCTBUE C KUCIOTAMH U IIEI0YaMM) U
MOJTyYCHHE.

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

['eHeTnueckas CBsI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COSTUHEHUM.

DKCIEepUMEHTATBLHOE U3YUEHUE BEIIECTB U SBJICHUMN:

KOJIMYECTBEHHOE OTpe/IeTICHUE COAep KaHusl KUCIOpOa B BO3IyXE;

MOJIy4eHHe, COOMpaHue, paclio3HABaHUE U N3YUEHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKPAIICHUsI TOPECHHUS;

O3HaKOMJIEHUE ¢ 00pa3IaMu OKCUIOB U OMKMCAHUE UX CBOWCTB;

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

B3aMMOJeiCcTBrE BoAopoaa ¢ okcuaom meau (11);



UCCIIEJOBAaHNE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C  Pa3IMYHOU
PaCcTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM J0JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOW KOHUEHTPALMEN
PaCTBOPEHHOI'O BELIECTBA;

B3aMMO/ICHCTBUE BOJBI C METAJNIAMU (HATPUEM U KaJIBIIEM);

OIIPEIEIICHNE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBIO MHAUKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB,;

u3ydeHue B3anMoaencTusa okcuaa meau (l1) ¢ pactBopoM cepHOIl KHCIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIUN HEUTpaIn3aluu;

MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHMWI, BBITECHEHUE OJHOIO MeTajlia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHE THAPOKCUIA IMHKA C pAaCTBOPaMU KUCJIOT U IEJI0YEH;

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

Ilepuoguvecknii 3axkoH u Ilepmoamyeckass cucreMa XUMH4YECKHX
jiemeHTOB /I. U. MenaesieeBa

Crpoenne atromoB. XuMuuyeckas cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
peaKIuu.

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3JeMeHTOB. [loHsTHE O
rpynmnax (CeMencTBax) CXOJIHBIX 3JEMEHTOB: ILEJIOYHBIX U IIEI0YHO3EMEIbHBIX
MeTajljaX, TrajJoreHax, MHEpTHBIX (OJaropoAHbIX) raszax. OJEMEHTbI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnognuecknii 3akoH. OTkpbITHE [lepnoanueckoro 3akoHa. [lepuonnueckas
cucrema xumuueckux sneMeHToB /[[. W. Menneneesa. KopoTkomepuoanas u
JUIMHHOTIepuoaHas Qopmbl Tabumpsl «lleprognueckas cucreMa XUMHUYECKUX
anemenToB /. 1. MenneneeBay. [lepuoast u rpynisl (A- u b-rpymiebr).

Crpoenne aromoB. CoctaB aTOMHBIX snep. M3otombl. PagmoakTUBHOCTS.
DNEeKTpOHBL. DJNEKTPOHHAsE OpOUTalb. DHEPreTUYECKHE YPOBHU U TMOAYPOBHU
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBICE KOH(MUTYpAlMU W DJIEKTPOHHO-
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:
pacrmpesielieHde SJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM U
opoutansm. Guznueckuit cmpica [lepuoanyueckoro 3aKoHa.

3aKOHOMEPHOCTM HW3MEHEHHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METaJUIMYECKUX U HEMETANINYECKUX CBOMCTB IO IpynnaM U nepuogam. Mismenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COEIMHEHUN XUMHUUYECKUX 3JIEMEHTOB B MEPUOJAX U



rpynmnax. XapakTepUCTUKA XHWMHYECKOrO 3JIEMEHTa [0 €ro IOJOKEHHUIO B
Ilepnonnueckou 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, MIOHHAs CBSI3b. MeXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHON M MOHHOW CBSI3U.
DONeKTpOHHBIC U CTPYKTYpHBIE POpMYIIbI BenlecTB. KaTHOHBI U aHUOHBI.

Kpucrammueckue u amopHble BemecTa. TUIbl KpUCTAUNIMYECKUX PEHIETOK:
WOHHAs1, aTOMHAsl, MOJIEKYJISIPHASI U UX XAPAKTEPUCTUKH.

Crenens okucienus. Onpenenenre cTerneHeil OKUCICHUsI aTOMOB B OMHApHBIX
coeqMHEHUAX.  OKHCINTENBbHO-BOCCTAHOBUTENIBHBIE  peakuuu.  IIpomecchl
OKHUCJIEHUSI U BOCCTaHOBJIeHHA. Oxuciaurenn M BoccTaHoBHUTenu. CocCTaBlIeHHE
YpaBHEHUH MPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN U PACCTaHOBKA
B HUX KO3((ULHUEHTOB METOA0M 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTANIBHOE N3YUYEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJEJIMPOBAHUE CTPOEHUS MOJIEKYJI IpPU IOMOIIM PHUCYHKOB, MOJENEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

NPOBEICHHE  ONBITOB, WUIIOCTPUPYIOIIMX  HPUMEPHl  OKUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX peaKklui (TOpeHue, peakliuu pa3ioKeH!s, COETUHEHHUS).

MesxknpeaMeTHble CBI3H

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

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

®duzuka: sBIECHUA MNPUPOIbI, (U3UUYECKUE SBJICHUS, BEIIECTBO, TEIO,
(bu3nueckue BEIMYMHBI, EJMHMIBI H3MEpPEHHs, O0O0bEM, Macca, arperaTHbie
COCTOSIHHE BELIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTDOCHHE
ra3oB, XUAKOCTE M TBEPABIX (KPUCTAUIMYECKUX) TEJ, AIEKTPUYECKUN 3apsn,
KOJIMYECTBO TEIJIOTHI.

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

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

Texnonorus: TexHocdepa, IPOU3BOACTBO, XUMHUUECKHUE TEXHOJOTHH, ChIPHE,
KOHCTPYKIIMOHHBIE MaTE€pPUAIbI.



9 KIIACC

BemecTBo M XMMHYeCKasi 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 SJIEKTPOHHBIX 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 NEPUOANIECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX DJIEMEHTOB
(9MEKTPOOTPUIIATEIBHOCT, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHJIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpAOM, KUJIKOM U Ta3000pa3HOM
COCTOSIHUMA. BHIbl XMMHYECKOW CBSI3U: HWOHHAs, KOBAaJE€HTHas (HEmoJspHas,
nojisipHasi); OOMEHHBIM W JOHOPHO-AKIIENTOPHBIM MEXaHW3M OOpa3oBaHUs
KOBAJICHTHOM CBA3U.

MexmonexkynsipHble B3auMOAECUCTBUS (BOJOpOAHAs CBs3b, CUibl Ban-nep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PELIETOK — aTOMHAasi, MOHHAs, METaJNTNYECKas,
MOJIEKYJIIpHAsl — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
TUIA KPUCTAJUIMYECKON PEMIETKH U BUAA XUMUYECKON CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IIPOTEKaHUS  XUMHYECKHMX  pEaKIUil.
Knaccudukaiysa XuMUYECKUX pEakiuid MO Pa3jIudHbIM IMpHU3HAKaM (M0 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).

DNeMEeHThl XUMUYECKOW TEPMOJUHAMHUKN. DHEPreTUKa XUMUYECKUX PEAKIIHA.
TenmoBot >PHEeKT XUMUYECKON peakiuu. DK30- U DHAOTEPMUUECKUE PEaKIIUH,
TEPMOXHMHUYECKHAE ypaBHEHUA. 3aKOH l'ecca u ero cieactBus. BeluuciieHUus 1o
TEPMOXUMHUYECKUM YPaBHECHUSIM.

[loHATHE O CKOPOCTM XHMHYECKOM pEaKUWU. 3aKOH JICUCTBYIOLIMX Macc.
@akTOophl, BIAUSIONIME HA CKOPOCTh XMMHUYECKON peaklnu. JDHEpPrusi aKTUBAIUU.
[Tonsitue o katanuze. epmenTtbl. THrHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [Tonstue o
XAMUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcnoBus cMemeHus
XUMHUYECKOTO paBHOBeCHA. PaKTOpBI, BIMSIOIIKME HA COCTOSHHUE XHMHUYECKOIO
paBHOBecus. IIporHosupoBaHne  BO3MOXKHOCTHM  NIPOTEKAaHUS  XUMHUYECKHUX
NPEBPAICHUI B PA3JIMYHbIX YCIOBHUSAX HA OCHOBE MPEJICTABICHUNA 00 M3yYEHHBIX
AIEMEHTAX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.



OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE pEaKIMH. OKuCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA XUMUYECKUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENEHU
OKHCIICHHs. BakHble OKHCIWATENIM U BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaktepuctuka). CocTtaBieHHEe yYpaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCTOIB30BAaHUEM METO/a AJIEKTPOHHOTO OajaHca.

DNeKTpoJIUTHYECKAsT auccouranusa. XHUMHYECKHE pEakiuu B PacTBOpax.
Teopus anexTponuTuieckoi nucconuanuu. PactBopenne Kkak Gu3NKO-XUMHUECKUN
nporecc. IloHaTne o ruapaTax W KPUCTALIOTHAPATAX. OIJIEKTPOJUTHl U
HEAJEKTPOIuThl. KaTrhoHbl, aHWMOHBL. MeXaHU3M AUCCOLMALNAM BELIECTB C
Pa3IMYHBIM BUJIOM XUMHUYECKOU CBA3U. CHIIbHBIC U ClTa0bIe AIEKTPOIUTHL. CTereHb
JVCCOLMANNKM, KOHCTAaHTa Juccounanuu. LoHHOE TpoW3BENEHHE  BOBL
Bonoponusiii  mokazatens. MHaukaTopbl. DNEKTPOIUTHYECKAS IUCCOIUAIUS
KHUCJIOT, OCHOBAHUM U COJICH.

Peakunu noHHOro oOMeHa. Y CioBusl MPOTEKaHUs PeaKIil HOHHOTO OOMEHA.
MonekynspHsie, OJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHN peakunii. CBoWCTBa
KHCJIOT, OCHOBaHHWII M COJIEll B CBETE MPEICTAaBICHUH OO0 3IEKTPOJUTUUYECKON
nucconnanvu. KauecTBeHHbIE peakliMi Ha HOHBI.

I'mppoims conei. loHHBIE ypaBHEHUS THAPOIM3a COJIEH. XapaKTep Cpelbl B
BOJHBIX PACTBOPAX COJIEH.

OKCIIEpUMEHTAIBHOE HW3YYEHUE BEUIECTB W SABJICHUM: O3HAKOMIICHHE C
MOJENSAMA KPUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKHX BELIECTB — METAIOB H
HeMeTaJuioB (rpaduTa U anmMasa), CI0KHBIX BEIIECTB (XJIOpHUIa HATPUSs);

VICCJIEIOBAHNE 3aBUCHMOCTH CKOPOCTH XMMUYECKOM pEaKUU OT BO3/IEUCTBUS
pa3nuYHBIX (AKTOPOB;

OMBITHI, WJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLUii;

MCCIIEOBAHNUE DJIEKTPOIPOBOAHOCTH PACTBOPOB, Mpolecca AUCCOLUUALNU
KHCJIOT, IIIEJI0YEH U COJICH;

IIPOBEJICHUE OMNBITOB, WUIIOCTPUPYIOIIMX IPU3HAKA NPOTEKAHMS PEaKIMM
MOHHOTO 0OMeHa (00pa3oBaHuE OCajiKa, BbIJIEJIEHUE Ta3a, 00pa3oBaHUE BObI);

MPUMEHEHUE UHIUKATOPOB (J1akMyca, MEeTWIopaHxka u peHondranenna) ais
ONPENIEIICHNS XapaKTepa Cpebl B paCTBOPAxX KUCIIOT, OCHOBAHUW U COJIEM;

IIPOBEICHHE  ONBITOB, WUIIOCTPUPYIOIIMX  IPUMEPBl  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLIUH (TOPEHHE, PEAKLIMH PA3IIOKEHHUSI, COEUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KadeCTBEHHBIX
peakuuii Ha UOHBI;

pElIEHHE OKCIEPUMEHTANBHBIX 3a7ad 1o TeMaMm: «OKuCIuTenbHO-
BOCCTAHOBUTENbHBIE peakuuu», «l'maponus conei», «DIEKTPOIUTHYECKAS
JIVCCOLAALTUSY.

Hemertanibl U MX coeinHEeHUS



OO6mrast xapakrtepuctrka HeMeTauioB. OCOOEHHOCTH CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, awioTponusa. OKHCIUTEIbHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTEIbHAS XapaKTEPHCTHKA
COEIMHEHUI HEMETAILIOB.

OOmast xapakTepucTtuka rajoreHoB. OCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HAa MPUMeEpE XJIopa (B3auMOEICTBUE
C MeTaJylaMd, HEeMeTaJlaMH, BOJOH, Imenodamu). Xiopooaopod. CossHas
KHCJIOTa, XMMHUUYECKHE CBOWMCTBA, IMOJY4YEHHE, MpUMEHEHHE. JlelicTBUE Xjopa u
XJIOPOBOAOPOA HA OPTAHU3M YeJoBeKa. BaxkHelmme XJIOpuabl U UX HAXOXKICHUE B
npupoze. [loHaTre 0 KuCI0poACOAEPKAIUX KUCIOTAX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbBIE CTEHNEHU
okuciieHusi. CTpoeHue U (pU3NYecKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTPOIIHBIE MOAU(DUKAIIMKM KUCIOpoAa U cepbl. XMMHUECKHE CBOMCTBA
cepbl (B3aMMOJECHCTBUE C HEMETAIaMH, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOW Kkuciotamu). CepoBoaopoAd, CTpoeHHE, (UUUYECKUE U
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTEJbHBIE CBOMCTBA). OKCHIBI
Cepbl KAaK IPEICTABUTENIM KUCIOTHBIX OKCHIOB. CepHHUCTas KHCIIOTa U €€ COJIU.
Cepnast kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJ1acca KUCIOT U cnenuduyeckue). Coau cepHOM KUCIOThl. XUMHUYECKUE PEAKIIUH,
JeXallue B OCHOBE IMPOMBIIUIEHHOTO CHOocO0a MOJYYEHUSI CEPHOM KHCIIOTHI.
[TpencraBieHuss 0 XUMUYECKOM IPOU3BOACTBE U CBA3aHHBIX C HUM MPOQeECcCUsX.
[Ipumenenue cepHoOl KUCIOTHI U cyib(aToB. KauecTBeHHbIE peakiuu Ha CYIbHUT-
, cynbdua- u cynbdar-anuonsl. HaxoxaeHue cepbl U €€ COEIMHEHUN B MPUPO/IE.
XHUMHUECKOE 3arpsiI3HEHHUE OKPYXAIOILEH Cpelibl COEAMHEHUSIMU Cepbl (KUCIOTHBIE
JIOK]IM, 3arpsI3HEHHE BO3/1yXa), CIIOCOOBI €ro Mpe0TBPAILICHHUS.

O6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIEC CTEIIEHN OKUCIICHUS.

A30T, pacnpocTpaHeHue B Mpupoje, (pu3smyeckue U XMMUYECKHE CBOMCTBA
(B3aMMOJEHCTBUE C METaJUIaMH, BOAOPOAOM, KuciopoaoM). Kpyrosopor azora B
npupoae. AMMHAK, €ro (HU3UYECKUE M XUMHUYECKHME CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO PAacTBOpa), MIPUMEHEHHE U MOTYYeHHE B JaOOpaTOpUU
U NpOMBINUIEHHOCTH. VOH aMMOHHSA, TOHOPHO-aKLENTOPHBIA MEXaHHU3M €ro
oOpa3zoBanus. Conu aMMOHMS, HUX (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(pa3ioxkeHHe W B3aUMOJIEMCTBUE CO IeioyaMu), npuMmeHeHue. KadecTBeHHas
peakiusi Ha uoHbl ammoHust. Okeunbl azota (I, 11, I, 1V, V). Azotucras kucnora.
A3OTHas KHCIIOTa, €€ Mody4YeHue, GU3NYECKue U XUMUYECKUE CBOIMCTBA (00IIHe KakK
OpeICTaBUTEN Kiacca KHUCIOT M creuu(puyeckue), NMpuMeHeHne. XHUMUYECKue
peakiuu, JieXKalire B OCHOBE MOTYYEHUsI a30THOM KUCIOTHI B MPOMBILIIEHHOCTH.



Hutpatet u HuTpuThl. KauecTBeHHBIC peakiuu HAa HUTPAT- U HUTPUT-AHHUOHBI.
XUMUYECKOE 3arpsi3HEHNE OKPYKAIOUIEH Cpebl COEAMHEHUAMHU a30Ta (KUCIOTHBIC
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, TOUBHI M BOJJOEMOB).

docdop, amtorponHbie Moaudukanuu Gocdopa (6embiif 1 KpacHbIi docdop),
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA (B3aMMOIEHCTBHE C METaNIaMH, KUCIIOPOJIOM,
raJloreHaM, KOHIICHTPUPOBAHHBIMHU a30THOW W cepHOM kucinoTamu). OKCHIbI
docdopa (I, V), dbochopras kuciora, ¢pu3nUecKue W XUMUYCCKHE CBOMCTBA,
nonyuenue. KauectBeHHass peakuust Ha ¢ocdar-uonsl. [IpencraBieHust o
ranorenuaax docdopa (11, V).

[ToHsiTHE O MUHEPAIBHBIX YI00peHUsIX. A30THBIE, (PochopHbIE, KOMITIIEKCHbBIE
ynoopeHusi. XMMHUYECKOE 3arps3HEHHUE OKPY’KaIOIIeH Cpeibl COeTMHEHUSIMU a30Ta
u docdopa.

O6mast xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHNU OKUCIICHUSI.

VYrnepon, amnorponHeie Mogudukanuu (rpadut, anMas, GysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeliCTBHE C METa/llaMi, HEMETaJlIaMU, KOHIIEHTPUPOBAaHHBIMU a30THON H
cepHoil kucnoramu). [lonstue 06 aacopOuuu. Kpyrosopot yriaepoaa B mpupoe.
Oxcunpl yriaepoja, ux GuU3nNUeckue U XMMHUYECKUE CBOWCTBA, ACHCTBUE HA KUBBIC
OpPTraHU3MBl, MOJYYCHHE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIeMBbl aTMOCHEPHI,
CBsI3aHHBIE C OKcHU1oM yriiepoja (1V). YronapHas Kkuciiora v ee cojiu, ux pu3nueckue
U XUMHUYECKHE CBOMCTBA, TIOJNlyueHHMe U  npuMeHeHue. KapOoHatsl,
ruApoKapOoHaThl, MX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHayabHBIE MOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yraepojia: yriieBoJopoasl (METaH, 9TaH, dTUJICH, alleTUJICH), 9TaHOJ, TIUIEPHH,
yKcycHasi kucioTa. [IpupoaHbie UCTOYHUKU YTIEBOAOPOIOB (Yroiib, IPUPOIHBIN
ra3, He)Th), MPOAYKTHI X NEPEPaOOTKU, UX POJb B OBITY U IMPOMBIIIEHHOCTH.
[TonsiTne 0 OMONOTHYECKH Ba)KHBIX OPTaHMYECKHX BEIIECTBaX — JKHpax, Oeikax,
yIaeBoJaXx — M WX pOJM B JKU3HU dYeloBeka. EAMHCTBO OpraHMYecKHX u
HEOPTaHUYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmyeckne u XMMHYECKHUE CBOWCTBA (B3aMMOJIEHCTBUE C
MeTaJlJIaMH, KHCIIOPOJOM, YTJIEPOJOM, TaIOTeHAaMH), MOTyYeHHEe W TMPUMEHEHHE.
Ponb kpeMuusd B ipupoje u texuuke. Oxenn kpemuus (1V), kpemHueBas kucnora,
CHJIMKATHI: (PU3UYECKUE U XUMUYECKHUE CBOMCTBA, MOTyYCHUE U IPUMEHEHUE B OBITY
Y TIPOMBIIIIEHHOCTH. BaskHemme cTpouTenbHble MaTepuaibl: KepaMuKa, CTEKIIO,
IIeMEeHT, OeToH, kene300eToH. IlpobOiiembl 6€30macHOrO  MCIOIb30BAHUS
CTPOUTENHHBIX MAaTEPUAIOB B TOBCETHEBHOM JKU3HH.



bop. OcobennocTu crpoeHust aroma. O01IHe MpeacTaBIeHUs O GU3NISCKUX U
XMMHUYECKUX CBOWCTBax. bopHas kucmora.

OKCIEpUMEHTAIBHOE U3YUECHHUE 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;

MIPOBE/ICHNE KAaU€CTBEHHBIX PEaKIMil Ha XJIOPUA-, OpPOMUJ- U UOAUA-UOHBI U
HaO0JI0/ICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHHUE C 00pa3laMu Cephl U €€ MPUPOJAHBIX COCTUHEHUN;

HaOMOICHWE  Tpoliecca  OOyIJIMBaHWSA ~ caxapa  HOJA  JICWCTBUEM
KOHILICHTPUPOBAHHOW CEPHOU KUCIIOTBHI;

U3y4€HUE XUMUUYECKUX CBOMCTB Pa30aBIEHHON CEpHON KUCIIOTHI,

MIPOBE/ICHNE KaYEeCTBEHHBIX PEAKIIUi HA CYIb(OUI-, CYIbPUT- U CYyIbhaT-UOHBI
Y HAOJIIO/ICHHE TTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHWE ¢ (PU3MUYECKMMHU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3liaMu a30THBIX U POCPOPHBIX yIOOPEHHI;

noJilyueHue, coOupaHue, pacrno3HaBaHUE W H3Y4YEHHE CBOICTB aMMUaka,
M3y4E€HUE CBOMCTB COJIEM aMMOHMUS,

IPOBEICHHE KAaYECTBEHHBIX PEAKLMUd HA MOH aMMOHHUS, HUTPUT-, HUTPAT- U
dbocdaT-uoHbI U U3YUECHHUE MPU3HAKOB UX MPOTEKAHNUS;

U3YYEHHUE B3aUMOJICHCTBUS KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJIBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;

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

noJilyuyeHue, coOrpaHue, pacro3HaBaHUE M U3YyUYEHHE CBOWCTB YIJIEKUCIIOIO
rasa;

IPOBEICHHE KAuyeCTBEHHBIX pEaKIUi Ha KapOOHAT- W CUJIMKAT-UOHBI W
U3y4YeHUE MPU3HAKOB UX MPOTEKAHMUS;

U3Y4YeHUE B3aMMHBIX MPEBPAILECHUN KApOOHATOB U THAPOKAPOOHATOB;

O3HaKOMJIEHHE ¢ oOpa3laMy MPUPOAHBIX KapOOHAaTOB M CHJIMKATOB, C
MPOAYKIMEN CHIIMKATHON TPOMBIIIJIEHHOCTH;

pelIeHne SKCIepUMEHTANBHBIX 3314 10 TeMe «BakHele HeMeTaibl U uX
COEJIMHEHUSD.

MeTaJibl 1 MX COeIMHEHU S

Oo1ue cBoiicTBa MeTauioB. O0IIast XapaKTePUCTUKA XUMHUUECKUX 3JIEMEHTOB
— METAJVIOB HAa OCHOBAaHUH UX I0J0KeHuA B [lepuonnueckoi cucteMe XMMUYECKUX
anementoB [[. . MenneneeBa u crpoeHus aromoB. Metamisl A- u b-rpymnm.



CtpoeHune NpoCThIX BEHIECTB — METAIIOB. MeTalmndeckas CBSI3b U MeTaJUIMYeCcKast
KpUCTaJUTMUECKas pernieTka (MPUMUTHBHAS KyOndecKas, 00bEMHO-TICHTPUPOBAHHAS
KyOuueckas, rpaHELEHTPUPOBAHHAS KyOuueckas, reKcaroHajibHast
IJIOTHOYMAKOBaHHAs). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB METANIOB OT CTPOEHUS
KPUCTAJUIOB.  DJEKTPOXUMHUYECKUUA psAl  HampsbkeHud  MertauioB.  OOmue
XUMUYECKHE CBOMCTBa MeTauioB. OOmmue CcrmocoObl IMOJTYYEHUS METalIoB,
METAJLTyprus. DJIEKTPOJIU3 PACIUIABOB U PACTBOPOB COJIEH KaK OJUH U3 CIIOCOOOB
noyiyueHusi MetasuioB. [ToHATHE 0 KOPPO3UU METAJIIOB, OCHOBHBIE CITIOCOOBI 3aLITUTHI
ux oT Kopposuu. CraBsl (CTanb, YYryH, AIOpAIIOMUHUN, OpoH3a). [Ipumenenue
METaJUIOB U CIUJIaBOB B OBITY M MPOMBIIILIICHHOCTH.

Memannwvt A-2pynn

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXKJIEHUE B IPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (HA MpUMepe HATpUsl U Kajus), MOJTydYeHHE.
OKcubl ¥ THAPOKCUIBI HATPUA U Kaius. [[puMeHeHre menoyHbIX METaIOB U UX
coeMHEHN. brosornueckast poiap HaTpUs U KaJusl.

[[lenoyno3emenbpHble METaJUIbl MAarHuii MW KaJblMH: IIOJIOXKCHHE B
[Ieproanueckoi cucteMe xuMuaeckux 3aeMeHToB 1. M. Menzaeneesa, ctpoeHue ux
aTOMOB, HaXOXJeHue B npupoje. Ouszndeckrue 1 XUMUYECKUE CBOWCTBA MarHus 1
KaJIbIusl. BaxkHeilre coeTMHeHus Kaablids U MarHus (OKCUJl, TUIPOKCHI, COJIH),
CBOMCTBa, MpuMeHeHHeE. JKecTKOCTh BOJIbI U CIOCOOKI ee ycTpaHeHnus. KpyroBopot
KaJIbLHUs B IPUPOLE.

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HaxOXIeHHE B mpupone. Pusnyeckue u
XUMHUYECKUE CBOWMCTBA aTtOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
amtomunus. [I[puMeHeHne aaTtOMUHNS U €T0 CILJIaBOB.

Memannwvt b-zpynn

OOmast xapakTepUCTHKa MeTauioB b-rpynm (MOOOYHBIX MOATPYIM):
nonoxxkenne B llepuonnueckoirt cucreme xumuyeckux odnemeHtoB [J[. WM.
MeHnneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJIEHUE «ITpOBaiay AJIEKTPOHA Ha
puUMepe CTPOEHHUSI aTOMOB Xpoma, MeJiu, cepedpa. BajgeHTHBIE COCTOSTHUSI aTOMOB
d-3/IeMEHTOB, CTENEHU OKHCICHHS aTOMOB B COCJAMHCHHSX. 3aBHCHMOCTH
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THUIAPOKCHUIAOB METAJUIOB OT 3HAYECHUS
CTEIICHU OKUCIICHHS DJIEMEHTa B COCIMHEHUHU (HAa TPUMEpEe COCAMHEHUN XpoMa).
ITepBoHayanbHbIC NPEACTABICHUSA O KOMIJIEKCHBIX COCIMHEHUSX.

Menp u cepebpo: CTpOSHHE aTOMOB, CTEIEHH OKHcieHus. OOmme KpaTKue
MPEACTABICHUS O (PU3UYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOJIEHCTBUE C KUCIOTAMU-OKUCITUTENISIMHU), 00 UX OKCHIaX, THIPOKCUIAX U



colisix, ux nmpuMeHenuu. [IpencraBneHus 00 aMMHAYHBIX KOMIUIEKCAaX cepedpa u
Meu. KagecTBeHHBIE peaKIiuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: CTpoeHuE aTOMa, CTENIEHb OKUCIECHUSA. XapaKTePUCTUKA (PU3NIECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aMPOTEpHbIE CBOMCTBA OKCUAA U TUAPOKCHUIA.
KauecTBeHHBIE pEaKIIMU HA KATUOHBI IMHKA.

Kenezo: cTtpoeHue atoma, cTeneHH OkucieHus. HaxoxaeHue B mpupoje.
dusnyecKkue U XUMUYECKHUE CBOMCTBA JKeJie3a, MpuMeHeHue. buonornyeckas poib
xene3a. Oxcuapl, THApOoKcUasl U conu kenesa (l1) u xenesa (lll), ux cocras,
CBOICTBa U nostydeHue. KauecTBeHHbIE peakIuu Ha KAaTUOHBI Xkee3a (2+) u xene3a
(3+). Uyryn um cranb — cruiaBel >kene3a. [Ipom3BoJicTBO uyryHa W CTaju.
DKOJIOTHYECKHE MPOOJIEMBI, CBI3aHHBIC C METAJUTYPTHYECKUMHU MMPOU3BOICTBAMH.

DKCIepUMEHTAIbHOE U3YYCHUE BEILIECTB U SIBJIICHUI:

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 KallbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (1\V) u kucinoramu;

M3Y4YEHUE CBOMCTB KapOOHATOB U TUIPOKAPOOHATOB KAJIBIIUS, )KECTKON 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 OTNKCAHUE OKpAIllMBaHUs IJIAMEHU MOHAMM HATpHs, Kajdus U
KaJIbIIUS;

uccienoBanne aM(pOTEepHBIX CBOMCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (I11) u ruapokcuaa nuHKa;

pellIeHne IKCIIEPUMEHTATBHBIX 3a/1a4 Mo TeMe «BaxkHeiine MeTamibl U Ux
COCTMHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BaxHeumue
BEIIIECTBA U MaTepuajbl, 00JaCTH MX MpUMEHEHHUs. be3omacHoe HCMOb30BaHUE
BEIIECTB U XUMHYECKUX peakiuid B ObITy. [lepBas momMolps npu XUMHUYECKHUX
0KOTrax M OTPABJICHUSIX.

HoBeie Matepransl 1 TEXHOJIOTHUH. [[pUHIMIIBI «3€IIEHON XUMUW.



OCHOBBI 3KOJIOTMYECKOW TPAMOTHOCTH. XHUMHUS U 3J0pPOBbE. 3HAUYCHUE
W3Y4aeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHECHHU NIl (yHKIIMOHUPOBAHHS
opraHu3mMa 4yesnoBeka. [loHsTre o 3m10poBOM 00pase KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKpYXKaIoleh cpefibl. DKOJOTUUECKUE TPOOIEMBI,
CBSI3aHHBIC C COCIMHEHUSIMU YIJIEPO/Ia, a30Ta, CEPBI, TSKENbIX MeTauioB. [loHsTHE
o [IJIK. Ponp XuMuu B pelIeHUH 3KOJOTHIECKUX MTPOOIIEM.

OKCIEPUMEHTAIBHOE HW3YYEHHE BEHIECTB M SIBICHHUI: O3HAKOMJIEHHE C
oOpasliaMu MaTepualioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEpPHBIE MaTepuabl),
ONpENENICHNE KHUCIOTHOCTH TPUPOAHBIX BOJ, MOJEIMPOBAHHE IIpolecca
00pa30BaHUs KUCIOTHOTO JA0XsS, U3yUYeHHUE €r0 BO3ACHCTBUS HA MaTEPUAIIBI.

IloBTOpeHne u 00001IeHHMe 3HAHUI OCHOBHBIX pa3aesioB KypcoB 8-9
KJIACCOB

[leprognuecknii 3akoH u [lepuoanueckas cucTeMa XUMHYECKUX JIEMEHTOB B
CBETE MPEACTABICHUIN O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XUMHUUYECKHUX JJIEMEHTOB U UX COCIMHEHUH B MEPUOJIaX U TPYyIIIaXx.

CtpoeHue BellecTBa B TBEPJIOM, JKUJIKOM U Ta3000pa3HOM COCTOSHUM. Buapbl
XAMHUYECKON CBSI3H. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THMNA KPHUCTAJIMYECKON
PELIETKU U BUJIa XUMUYECKOU CBS3H.

Knaccudukanumsa XUMHUECKMX PpEAKIUN 10 pa3IMYHBIM  IpPU3HAKaM.
[IporHo3upoBaHre BO3MOKHOCTA NPOTEKAHUSI XUMHUYECKUX TMpPEBpalllCcHU B
pPa3JIMUHBIX YCJIOBUSIX Ha OCHOBE IMPEJCTABICHUN XUMHUUYECKOWM KUHETUKU W
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponms coseil. Peakuuu okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHUM M COJ€H B CBETE€ MNpPEACTaBICHUNA 00
ANEKTPOJUTUYECKON  NUCCOUMAIMA W OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mescnpeomemmnuwie céasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIHUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO01mMe ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHHE (TPOIECC), HAYUYHbIN (aKT,
TUI0Te3a, TEOpHs, 3aKOH, aHAJIW3, CHHTE3, KiIacCUUKAIMS, MEPUOIUIHOCTD,
HaOJII0/ICHUE, AKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENIb, TEXHOJIOTHS,
MaTepuabl.

®du3rka: BEMIECTBO, TENO, (PU3MUECKHE BEIUYUHBI, CIUHUIIBI U3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TETUIOThI, aTOMBI M MOJIEKYJIbI, arperaTHhIe COCTOSIHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPABIX (KPUCTAUIMYECKHUX) Tel,
KpUCTAJUIMYECKas PeMIeTKa, 3JIEKTPOH, AP0 aTOMA, POTOH, HEUTPOH, MOH, HYKJIH]I,



W30TOIBI, KBaHTBI, PaJIMOAKTHBHOCTh, alb(da-, OeTa- W raMMma-u3iIydcHHeE,
AIIEKTPUICCKUI 3apsij], IPOBOJIHUKH, TIOTYIIPOBOIHUKH, TUIICKTPUKHU, COJTHSUHBIN
CIIEKTp, pa3jioKeHue 0eIoro CBeTa B CIEeKT.

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

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

TexHONOTHsI:  CTPOWUTENBHBIC  TEXHOJOTMH,  CEIbCKOXO3SHCTBEHHBIC
TEXHOJIOTUH, TEXHOJIOTUH 3JICKTPOHHOM MPOMBIIIUICHHOCTH, HAHOTEXHOJIOTHH.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS IIPOTPAMMEBI TTO XMW
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHMs] XUMUU B €AUHCTBE Y4YEOHOU U
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT —IIpolleccaM CaMOINO3HAHUSA, CaMOPa3BUTHUS U  COLMAIU3AIUU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIMTAHUA:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAay4YHOMY U UCTOPUYECKOMY HACJIE/IUI0, TOHUMAaHUE 3HAUCHUSI XUMUUECKON HaAyKH
Y TEXHOJIOTHH B KU3HU COBPEMEHHOTO 00IlIeCTBa, B Pa3BUTHUU SKOHOMUKH Poccun
Y CBOETO PETHUOHA;

2) rpa:kKaaHCKOr0 BOCIIUTAHMS:

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

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

TOTOBHOCTh OLICHMBATh CBOE TMOBEJICHHUE W TOCTYNKU CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYMKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT O MO3HAHUS:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakiivi,
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
CHUCTEME Hay4YHBIX NPEACTaBICHUM O 3aKOHOMEPHOCTSX Pa3BUTHUS TPUPOJIBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

Mo3HaBaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



JESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HaIlpaBJiCHHMsI U YPOBHS JajbHEHIEro
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

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

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM AESITENIBHOCTH Kak
€CTECTBEHHOU MOTPEOHOCTH YENOBEKa M K MCCIEA0BATEIbCKON ACSTEIbHOCTH KaK
BBICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIIECTBE;

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

6) K0JI0rH4eCKOro BOCIIMTAHUA:

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

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KyJbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCIEICTBHMA ISt
OKpYXaIOLIEH Cpe/ibl; 0CO3HAHUE II100aTBHOT0 XapaKTePa IKOJIOTMUECKUX TPOOIeM
U IIyTeN UX PeLeHUs; CHOCOOHOCTh MPUMEHATD 3HAHUSI, TOTy4YaeMble IPU U3yUYEHUU
XUMUH, JUIsl PELICHHs 3aay, CBA3AHHBIX C OKpYXKaloLled Cpefoi; aKTHBHOE
HENPUATHE JEUCTBUN, TPUHOCSIIUX BPEd OKPYNKAOUIECH CPene; OCO3HAHUE CBOEU
pOJIM Kak TpakAaHUHA W TMOTPEOUTENsE B YCIOBHUSX B3aMMOCBSI3U MPUPOIHOM,
TEXHOJIOTUYECKOW M COUMAIBHOW CpEeN; TOTOBHOCTh K YYaCTHIO B NMPAKTUYECKOU
NEATEIbHOCTH 3KOJOTMYECKON HAIIPABICHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble pe3yJabTaThl 00yUYarOIIMXCA, OCBOMBIIMX MPOrpaMmy IO
XUMHUHU OCHOBHOI'O 0011IeT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHUE MEXIUCITUIIIMHAPHBIX (MEKIPEIMETHBIX) MOHITUH, OTPAXKAIOIITUX
MaTepuaibHOE €JAMHCTBO MHpAa U MPOLECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEpPTHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSMU (IT03HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM  JIJI1  TIOBBIIICHUS
(G (HEKTUBHOCTH OCBOCHHS COJIEpKaHUS ydeOHOTO mpeamera, (OpMHUPOBAHUS



KOMIIETEHLIMM, @  TaKXKe  IPOEKTHO-UCCIENOBATENbCKOU  JEATEIIBHOCTU
oOyuJaroluxcs B Kypce XuMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJL30BaTh TPHUEMBI JIOTUUECKOTO MBINIJICHUSI TPU OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
MIPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATUSIMH); aHAJM3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KJIacCUDUKALMU 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 IMPOTHUBOPEUYMS B U3y4aeMbIX Mpolieccax 1
SIBJICHUSX; MPOBOJUTH BBIBOABI M 3aKJIIOUCHHS; YMEHHS MPUMEHSATH B IIPOIECCE
MO3HAHUS MOHATHS (MPEIMETHBIE U METAIPEAMETHBIE ), CHMBOJIMUECKHUE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yeMbIe B XUMHUH, TTPEOOPA30BLIBATH MOJICIBHBIE TIPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XHUMHYecKas G(opMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIIUM — MPU PEIICHUH YU4eOHBIX 3aJ1a4; ¢ YIETOM ITHX MOJICIIbHBIX
MPEACTABICHUM  XapaKTepH30BaTh M3ydYaeMble XHMMHYECKHE BEIIECTBA U
XUMUYECKUEC PEAKITUN.

ba3oBble wucciaenoBareJibCKHe AeHCTBUA (METOAbI HAYYHOIO IO3HAHUSA
BeILeCTB M sIBJICHUI1):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB M SBICHHM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUSI HCIOJIb30BaTh TOCTABJICHHBIE BOIMPOCH B KAaue€CTBE WHCTPYMCHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI; aHATU3UPOBATh (DAKTHI, BHISBIISATH
u GopMyIHpOBaTh MPOOJIEMY, ONPENEIATh 1Ielb W 3aJadd, COOTBETCTBYIOIIUE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMMCATEILHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYHIICCTBIISITH €€ TPOBEPKY; YMEHHUS MPOBOAUTH HM3MEPCHHUS HEOOXOIUMBIX
IapaMeTpoOB, BBIYUCIICHUS, MOJCIUPOBAaHNE, HAOIIOJCHUS H OKCIICPHUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IIEHUST M BBIBOJABI MO Pe3yjibTaTaM IMPOBEIACHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTYET O MPOCIIAaHHON paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(MOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPI)KAHUSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTEepHeTa); aHanM3UpOBaTh MHPOPMAIIIO U KPUTHUYECKH OILICHUBATH €€
JIOCTOBEPHOCTh U HEMPOTHBOPEYUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3iuyHble METOIbl W (OPMYIHMPOBATH 3alpOCHl MPU TOUCKE U O0TOOpe
uHpOpMalnY, HEOOXOAUMOUN MM BBINOJNHEHUS YYEOHBIX 3a7ay; HCIOJIb30BAThH
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMmanuu (cxembl, rpaduku, auarpaMMbl, TaOJHIBI, PUCYHKH U JIpyrue
¢dbopMBl); YMEHHs HCIONIB30BaTh HAyYHBIA S3bIK B KAaueCTBE CpeACTBa palbOThHI C
XUMUYECKON HH(OpMaIuel; MpUMEHATh MeXNpeAMeTHble (pusnueckue u
MaTeMaTHYeCKHe) 3HAKU U CHUMBOJIBI, (pOopMyIbl, a0OpeBHATYpbl, HOMEHKIIATYPY,
UCMONb30BaTh M IpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HarJIsIHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ:

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJWYHO BBICTYNATh C Ipe3CHTaIuen
pEe3yIbTaTOB BBIMIOJIHEHHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIIeI0BATEIbCKOM
7a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJI€ Juajiora u
(M) TUCKYCCUU 3a71aBaTh BOMPOCH IO 00CYK/1aeMOM TeM€e M BBICKA3bIBATh UJIEH,
bopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJHEHUS MPEISI0KEHHOM
3a/1ay.

2) ymeHus y4eOHOTO COTPYAHUYECTBA (TPYIIOBast KOMMYHUKAITHU):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, PACHpEACsaTh 3aJaud MEXIY
YJ€HAaMU TPYIIbl; BBINOJHATH CBOIO 4YacTh paOOThl, KOOPAUHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMHU JPYTMX WICHOB KOMaHbl, ONPENCISATh KPUTEPUU TIO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pa0oOThHI; peliaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBAaTh B
o0CyXJeHUH, OOMEHE MHEHMSIMHU, «MO3TOBOM IITypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3anun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHuCJIC:



YMEHUS PelIaTh y4eOHbIE M HMCCIIEOBATEIbCKHUE 3aayd: CaMOCTOSATEBHO
BbIOMpaTh COCO0 perieHust 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, IMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCOB;
aHAIM3UPOBAaTh pE3yJbTaThl: COOTHOCHUTh CBOU JCHCTBUS C IUIAHHUPYEMBIMH
pe3ysibTaTaMH, OCYIIECTBIISAITh CaMOKOHTPOJIb JIEATENbHOCTH; KOPPEKTUPOBATh
CBOIO JIEATEIBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE 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 peaju3alud WHAUBUAYaJIbHBIX 00pa3oBaTEIbHBIX
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 33/1a4r 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKJIIOYAIOT: OCBOCHHE OOYUYAIOIIMMKCS 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 xoHmy oOyuenuss ¢ 8 kaacce y oOyudarormierocs OyayT chopMHUpOBaHBI
CJICIYIONIUE MPEIMETHBIC PE3YNIbTaThl U3YUYCHHS XUMUHU Ha YTIyOJECHHBIM YPOBHE:

pPACKpBIBaTh CMBICI OCHOBHBIX XMUMHUUYECKMX TOHSTHUM: aTOM, MOJIEKYIa,
XUMHUYECKUN DJIEMEHT, METajyl, HEeMETa/lJl, aJUIOTPOIUs, IMPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAsi M MOJICKYJIsIpHAsg Macca, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAs Macca, MaccoBasi JOJISI XUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTH Ta30B, OKCHJ, KUCJIOTa, OCHOBAHHE,
CoJIb, aM(OTEPHBIM OKCHJI, aM(OTEpHBIH THAPOKCHI, XUMHUUYECKas pPeakIus,
KJIaccuUKaIys peakivii: peakiud COCIUHEHUs, PEAKIUU Pa3I0KEeHUs, peaKIuu
3aMeIIeHUs, peaklu OOMEHa, 3K30- W JHJAOTEPMHUUYECKHE PEaKIUH; TEIIOBOU



ahdexT peakuu; AAPO aToOMa, AICKTPOHHBIA CIION aroMa, aTOMHAs OpOWTAIIb,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs U HENOJSpHas KOBAJICHTHAs CBS3b,
WOHHasi CBf3b, HOH, KaTHOH, AaHWOH, pAacTBOpP, MaccoBas JOJsS BEUIECTBA
(mporieHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpAllMs BeEIIecTBa B
pacTtBope; BJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, OKHCIHUTEIH W
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METOJ SJIEKTPOHHOTO OanaHca;

WJUTEOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATD
3T MOHATHS MPU ONKUCAHUU BEILIECTB U UX MPEBPALLICHHUII;

UCITI0JIb30BaTh XUMHUECKYIO CUMBOJIMKY JIJIsl COCTaBJICHUS (DOpMyYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTPENETATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHMSX,
CTENICHb OKHUCIICHUS DSJEMEHTOB B OWHAPHBIX COEIUHEHUSIX, MPUHAIICKHOCThH
BELIECTB K OIPEIEeIEHHOMY KJIacCcy COeIUHEHUH 1o (opMyiaM, BUIbl XUMHUUECKON
CBS3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COCTMHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIECTB, MOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona [[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOpUH, 3aKOHa ABOTAJIPO U €r0 CIEACTBUM, MIPEACTABICHUNA O HAYYHBIX METOAX
MO3HAHUS, B TOM YHUCJIE DJKCICPUMEHTAJIBHBIX M TEOPETUYECKUX METOAax
UCCJIEIOBAHMS BEIIECTB U U3yUYECHHS] XUMUYECKHUX PEaKLUi;

JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MOJIOKEeHMs B Ileproauyeckoit cucreme:

OIMMKCHIBATH U XapaAKTEPHU30BaTh TabInuHyt0 Ghopmy [leprnonnueckoit cucteMsl
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpynmna)» u
«moboyHas noarpynma (b-rpymnmna)y, «Maibie nepuoabDy U «O0JbIINE MEPUODY;

COOTHOCUTH 0003HAuU€HHUs, KOTOpble MMeIOTCs B Tabiuue «llepuonnueckas
cucreMa xumuueckux oanemeHtoB JI. WM. MenneneeBa», ¢ 4YHUCIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsil
a1ipa, 00I1Iee YUCIIO0 ANEKTPOHOB U PACHpPEIETICHUE UX MO JIEKTPOHHBIM CIIOSIM);

OOBSICHSITh CBSI3b TOJIOKEHMST dJieMeHTa B Ilepuoauueckoil cucreme ¢
pacnpeneneHueM 3JEKTPOHOB IO JHEPreTUYECKMM YPOBHSM, MOAYPOBHSIM U
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

KJacCu(UIMPOBaTh XUMHYECKHE DJIEMEHThI, HEOPTaHWYECKHE BEIECTBa,
XUMUYECKHE peaklny (10 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLMU BEIIECTB, 110
TerIoBoMy 3G DeKTy);

XapaKTePU30BaTh (OMUCHIBATh) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOa, BOJAOPOAA, BOJIbI, OOIIHE XUMUYECKHUE CBOMCTBA
OKCHUJIOB, KHCIIOT, OCHOBAaHUW M COJIEH, T€HETUYECKYIO CBA3b MEXIY HHUMH,



MOATBEPXKJAs TMPUMEPAMH  MOJICKYJSPHBIX  YPaBHEHHWW COOTBETCTBYIOIINUX
XAMHUYECKUX PEAKIUN;

OMMHCHIBATh POJIb KMUCIOPO/Ia, BOJOPOAA M BOJBI B MPUPOIHBIX MpoOIleccax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHUE B PA3JIMUHBIX OTPACISX MPOMBIILIEHHOCTH,
BO3MOYKHOE MCTOJb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHATh W TPOTHO3UPOBATH CBONCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHUSA, BO3MOXKHOCTH TPOTEKAHHUS XUMHYECKUX MPEBpPAIICHUN B
Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3JI€MEHTa B COSIMHEHUH,
MAacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMmysie COCAMHCHHS, HaXOIUTh
MPOCTEUIITY 0 (POPMYITy BEIIECTBA IO MAaCCOBBIM I MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MOJSPHYIO KOHIIEHTPAIMIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUEThI IO YPABHEHUSIM XUMUYECKON peaKIuy;

MIPUMEHSATh OCHOBHBIE OIEPAIlUU MBICITUTEIHFHOU JCATEIHPHOCTH — 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,
MOJICIMPOBAHUE, JKCIEPUMEHT (pEaIbHbId U MBICICHHBIM) — JJIi OCBOCHUS
y4eOHOTO CO/IepKaHUS;

PacKphIBaTh CYITHOCTH MPOIECCOB OKUCIICHHS M BOCCTAHOBJICHUS, COCTABIISATH
YpaBHEHUSI TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakIuil (MeToAoM
AJIEKTPOHHOTO OasiaHca);

YCTaHABJIMBATh CBA3UM MEXKIYy pealbHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMH ¥ TIPOIIECCAMHU, TTPOMCXOISIIMMHI B MaKpO- U MUKPOMHUPE, OOBSICHATH
MIPUYUHBI MHOTOOOPa3us BEMIECTB, COOTHOCUTh XMMHUYECKHE 3HAHUS CO 3HAHUSIMU
JPYTUX YYEOHBIX MPEIMETOB;

coOJII01aTh MpaBuIia 6€30macHoi paboThI B JIA0OPATOPHUH MPU UCTIOTB30BAHUH
XUMHUYECKOH MTOCY/IBI 1 000PYyI0BaHMSI, a TAK)KE MPaBHUJIa 0OPAIIECHUS C BEIECTBAMHU
B COOTBETCTBHHM C WHCTPYKIIUSMH BBITIOJIHEHUS J1a0OpPaTOPHBIX OIBITOB U
MPaKTUYECKUX paldOT MO MOJYYEHUIO U COOMpPAaHUIO Ta3000pa3HbIX BEIIECTB
(BolOpoJia ¥ KUCJIOPO/Ia), MPUTOTOBIIEHUIO PACTBOPOB C OINPEICICHHON MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIECTBA, PEIICHUIO YKCIIEPUMEHTANBHBIX 3371a4 M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAaHUYECKUX COCTUHEHUI;

JEMOHCTPUPOBATh  BJIQJCHHEC OCHOBAMH XHMHYECKOW TI'PaMOTHOCTH,
BKJTIOYAFOITEH YMEHUs 0€3011acHOTO 0OpaIeHus C BEIIECTBAMU, UCTIOIb3YEMBIMU B
MOBCETHEBHOM KU3HM, a TaK)KE 3HAHUE MPaBUJI MOBEACHUS B IEISIX COEpEKEHUS
3JI0POBbSI 1 OKPYKAIOIICH CPEeIbI.



K xonmy oOyuenus 6 9 knacce y oOyuwaromerocss OyayT chopMuUpOBaHbBI
CJICYIOIINE MPEAMETHBIE PE3yJIbTAaThl U3yUYCHUS XUMHUHU Ha YTITyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HMOH, KaTHOH, aHUOH, 3JEKTPOOTPUUATENBHOCTb, CTEIEHb
OKHCIICHUS, XUMHUECKas peaklus, TEeIIoBoM 3((EeKT peakinu, MOJb, MOJSPHBIMI
00BbEM, pacTBOp;

AIEKTPOJIUTHI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS] TUCCOLMAIINS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTUMble M HEOOpaTHMbIE pPEaAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIIMH, OKHUCIHUTENIb, BOCCTAaHOBUTEID,
OKHCIICHHE U BOCCTAHOBJICHHE, DJJCKTPOIM3, aIOTponus, amM¢pOoTepHOCTb,
XUMHUYECKasi CBS3b (KOBaJCHTHAas, MOHHAs, METANINYECKasi), MEKMOJIECKYISIPHbIC
B3aMMOJEHCTBUS (BOJOpPO/AHAs CBS3b, CUJIbl BaH-nep-Baanbca), KOMILIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuyeckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuyeckas, IPaHELIEHTPUPOBaHHAS KyOuueckas,
reKcaroHaJibHasi IJIOTHOYNAKOBaHHAsA), KOPPO3USl METAJIOB, CIUIABBI, CKOPOCTH
XUMHUYECKOM peaklny, KaTalau3, XMMUYECKOE PABHOBECHUE, DIIEMEHTBI XUMHYECKON
TEPMOJIMHAMMKH KaK OJTHOM U3 TeOpeTUYeCKUX ocHOB xumuu; [1/IK;

WLTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MTOHATUH U IPUMEHSITh
9TH MOHSTHS IPY ONUCAHUU BEUIECTB U UX MPEBPAIICHHUIA;

UCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY ISl COCTaBJIE€HUS (DOPMYIT BEILIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENENATh BAJCHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX DJIEMEHTOB B
COEJIMHEHUSAX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy COeIUHEHUN 1o (opMynaMm, BHUIBl XUMHUYECKON CBS3M (KOBAaJCHTHOM,
VOHHOW, METAJUIMYECKOW) B HEOPraHMYECKUX COEOUHEHUSX, 3aps] HOHA [0
XUMHUYECKON (hopmyIe, XapakTep Cpeabl B BOJHBIX pacTBOpax HEOPTraHMYECKHX
COEJIMHEHU, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMmbicn [lepuogmueckoro 3akona [J[. WM. MeHnneneeBa wu
JEMOHCTPUPOBATH €r0 MOHUMaHUE:!

OIKCHIBATh U XapaKTepu30BaTh Ta0IMuHY0 Gpopmy [leproauueckoii cuctembl
XUMHUUYECKUX DJIEMEHTOB: pa3INyaTh MOHATUS «A-Tpynna» u «b-rpynmnay, «mamsie
NEPUOJIBI» U «OO0NbIINE TIEPUOIBIY;

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

BBIIETISITh OOIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB DJIEMEHTOB U HX
COEJIMHEHUN (KUCITOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCUIOB) B MpeAesiax MallbIX MEPUOJI0OB U TJIaBHBIX MOJATPYIII C
Y4E€TOM CTPOEHHUSI HX aTOMOB;



PacKphIBAaTh CMBICI TEOPUH IIEKTPOTUTHIECKON TrCcoIManuu, 3akona ['ecca
W €ro CJEICTBHIA, 3aKOHA JEWCTBYIOIMUX MAacC, 3aKOHOMEPHOCTEH HW3MEHEHUS
CKOPOCTH XHMHYECKOW pEaKlUd, HAMpaBICHUS CMEIICHUS XUMHYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYEeCKHUE BEIIECTBA,
XUMUYECKHE Peakinu (110 YUCIIY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 11O
TerIoBoMy 3(deKTy, Mo arperaTHOMY COCTOSHHIO PEareHTOB, MO0 W3MEHEHUIO
CTENEHEH OKMUCICHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YacCTHUIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHME CBONCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB HEOPTAaHMYECKUX COCTUHEHWH, TMOATBEpPXKAAas TO OMUCAHUE
IpUMEPAMH MOJICKYJISIPHBIX ¥ HOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMHYECKHIX
peakuuii;

COCTABJISITh YPABHEHHUSI: DJICKTPOIUTHUYECKON TUCCOIMAIIMN KUCIIOT, IIeI0YeH
Y COJICH; TIOJTHBIE M COKpAIIEHHBIC YPABHEHUS PEAKIIN HOHHOTO 0OMEHA; peaKITnH,
MOATBEPKIAAIONINX CYIIICCTBOBAHWE TCHETHYECKOW CBSI3M MEXKIY BEIICCTBAMU
Pa3TUYHBIX KIIACCOB,;

pacKkpbIBaTh  CYIIHOCTb IPOIECCOB THJPOJIM3a COJIeH  IMOCPEICTBOM
COCTaBJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHUM pEaKIlfil, CyITHOCTb
OKHCJTUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIIUH  TOCPEICTBOM  COCTABJICHHS
AJIEKTPOHHOTO OalaHCa dTUX PEaAKITUH;

MPEICKa3bIBATh XapaKTEP CPEIbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (OMUCKHIBATH) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BelecTB (KUCIOPOJa, 030H, rpaduT, anmas, KpeMHui, 0op, a3zot, docdop, cepa,
XJIOp, HATPUM, KaJIUii, MarHUM, KaJablIUi, ATFOMUHUH, )KEeJe30, Me/lb, IIMHK, CEpedpo)
1 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCJIC€ MX BOJHBIX PACTBOPOB
(aMMuaK, XJIOpOBOAOPO, cepoBogopo, okcuabl yriepoaa (11, 1V), kpemuus (1V),
azota (I, I, I, IV, V) u docdopa (lll, V), cepsr (I1V, VI), ceprucras, cepHas,
azoTHas, GocdopHas, yrojapHas, KpEeMHHEBAs KHCIIOTBI, OKCHABI M THAPOKCHIIBI
MeTaiioB |A—l1A-rpymm, amomunus, meau (1), munka, sxenesa (11 u 11));

MOSICHATH COCTaB, OTHEIBHBIC CIOCOOBI TMOJMYYEHHUS W CBOWCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOAEPKAIINE KUCIOTHl XJIOpa, a30THCTasi, OOpHas, yKCycHas
KHUCIIOTBI U UX couyin, Tamorenusibl kpemaus (1V) u ¢pocdopa (11l u V), okcun u
ruapokcu xpoma (111), mepmanranar xanus;

OIMHMCHIBATH POJIh BAKHEHIITMX M3y4aeMbIX BEIICCTB B MPUPOTHBIX MPOIECCaX,
BIIUSIHUC HA KUBBIC OPTaHU3MbI, IPUMEHEHHE B PA3JIMYHBIX OTPACIISIX IKOHOMUKH,
WCITIOJIb30BAHUE I CO3/IaHUsI COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJIOTHU;

MIPOBOJIUTH PEAKIIMH, TMOJATBEPIKIAIONINE KaYECTBEHHBIN COCTaB Pa3IMYHBIX
BEIIIECTB, PACIIO3HABATh OMBITHBIM ITyTEM COCpPIKAIIUEecs B BOJHBIX PacTBOpPAx



WOHBI: XJOpUA-, OpomMuI-, MOAUI-, cylb(dar-, (ocdar-, kapOoHAT-, CHUIMKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHusl, KajablUs, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
[IMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX MU3y4aeMbIX BEILIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIECTB,
MacCOBYIO JOJI0 XHMHYECKOTO 3JIEMEHTa MO (QOopMyJe COSAMHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOIO 3JIEMEHTAa B
COCIMHEHHH, MOJISIPHYIO KOHLEHTpPAlLMI0O BEUIECTBA B pacTBOpPE, HAXOJIUTh
npocTeiinyo (popMyIly BElecTBa M0 MacCCOBBIM HIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJNUTH PACUETHI MO YPABHEHUSAM XMMHUYECKHX PEAKIMd C Y4ETOM HEeAOCTaTKa
OJIHOTO M3 PEAareHTOB, MPAKTHYECKOTO BBIXOJA MPOAYKTa, 3HAYEHHS TEIIOBOTO
s dekra peakuu, onpeaesisiTh COCTaB CMECEil;

coOJTI0/1aTh MpaBuiia 6€30macHoi pabOThI B JIA0OPATOPHUH MPU UCTIOJIb30BAaHUHU
XUMHUYECKOM TOCY/IbI M 000PYI0BaHUS, a TAKXKE MTpaBUiIa 0OpaIieHus ¢ BEIIECTBAMU
B COOTBETCTBHHM C WHCTPYKIIMSAMH BBHITIOJHEHUS JIA0OPATOPHBIX OIBITOB |
IPaKTUYECKUX pabdOT MO MNOJYyYEHHUIO U COOMpPAaHUIO Ta3000pa3HBbIX BEIIECTB
(aMMuakKa M yrieKHCIIOro ra3a) U perieHuIo KCIepUMEHTAIbHBIX 337a4 M0 TeMaM
Kypca, TMpEIACTaBIsATh PE3yNbTaThl JKCIEpUMEHTa B  (GOpME  BBIBOJIOB,
JTOKa3aTeNbCTB, IPAPUKOB, TAOJIUII U BBISBISATH SMIIUPUIECKHE 3aKOHOMEPHOCTH;

IPUMEHATH OCHOBHBIE OIEpPAlMU MBICIUTENBHOW JEATENbHOCTU (aHANIHU3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEHNWEe, CUCTEMAaTHU3allUi0, BBIABICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H) MPU U3yUYCHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKITUH,
BJIIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMMO3HaHUs (HAOII0JIeHUE, U3MEpPEHNE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

OpUMEHATh  MpaBuUja  0€30MacHOro  OOpallleHusT € BEIIeCTBaMH,
WCITIOJIb3yEMBbIMH B TOBCETHEBHOM KU3HHU, PABUJIA TOBEICHUS B LIEJSIX COEpEKEHUS
3I0pPOBbSl U OKpY)KAlOIIeW MPUPOAHON Cpeapl, MOHMMATh Bpel (OMacHOCTB)
BO3JICUCTBHSI HA JKMBBIC OPTaHU3MBI OINPEJCICHHBIX BEIIECTB, MOSACHITH Ha
npUMepax CIocoObl YMEHBIIIEHUS W MPEJOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS,
3HAYEHHUE KUPOB, OCIKOB, YIIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJy4YEHHBIE MpeJCTaBiIeHUsI O cdepax MpodecCHOHaTBLHON
JeSATEeITLHOCTH, CBSI3aHHBIX C HAYKOW W COBPEMEHHBIMH TEXHOJIOTHSIMHU, KaK OCHOBY
Uit Ipo(hecCHOHaNbHON OpUEHTAllMd W JIJIi OCO3HAHHOTO BHIOOpAa XMMHUHU Kak



PO UIHHOTO TPEIMETA MPU MPOJOJIKEHUN 00YUIEHUS Ha YPOBHE CPETHET0 OOIIEeTO
oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOM MPOCKTHO-HCCICIOBATEIHCKON ACATEIHHOCTH
XAMHYECKONH W XUMHUKO-DKOJOTHYCCKOW HAMpaBICHHOCTH, MPHOOPECTH OIIBIT
IIPOBEICHUS YUEOHBIX HCCIIEIOBAaHUH B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aIINH,
a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3ieioB dyeKkTpoHHbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n U TeM MPOrpamMMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nea 1. llepBoHayanbHble XHMHUYECKUE MOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 10 5 bubmuorexa [JOK
' [PaKTHYECKOM https://m.edso0.ru/7f41837c
JeSTETLHOCTH YeJIOBEKa
12 BemiectBa u xummueckue 28 1 bubnnoreka IIOK
' peaxiuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 38
Pazgen 2. BaxkHeiilne npeAcTaBUTe I HEOPTAaHUYECKHX BelleCTB
Bosnyx. [ToHsTHE O razax. brbnmorexa LHOK
2.1 Kucopos. OKeusibt 19 1 1 https://m.edsoo.ru/7f41837c
95 Bopopoa. [lousrue o 8 1 bubmmorexa [IOK
: KHCIOTAX H COTISIX https://m.edsoo.ru/7f41837c
Bona. Pacteopsr. [Tonsitre brbmmorexa LIOK
2.3 06 OCHOBAHMSX 18 1 1 https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACChI bubmmorexa [JOK
24 HEOPTaHUYECKUX 16 1 1 https://m.edsoo.ru/7f41837c
COEAMHEHHI
Hroro o pazneny 61



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

Paznea 3. Ilepuoanueckuii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHue aToMOB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[Tepuoanueckuii 3aKOH U
IIepnonnueckas cucrema

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

3.1 XUMHYECKHX DJIEMEHTOB /], 18
N. MenpneneeBa. Ctpoenue
aToma
XuMHUecKas CB3b. bu6nuoreka [IOK
OKuCIUTENbHO- https://m.edsoo.ru/7f41837c
32 BOCCTAHOBHTEIILHBIE 16
peakiuu
Utoro no pazneny 34
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB 136

[10 ITPO'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uugposbie
Ne n/m P Kontpoabnsie IlpakTuueckue (pp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3znes 1. BemecTBo 1 XUuMHYeCKasi peakmus
[ToBTOpEHUE M yriIyOIeHNe 3HAHKM O Bubsmorexa LIOK
11 pemecTBe 8 https://m.edsoo.ru/741a636
OCHOBHBIE 3aKOHOMEPHOCTHU IPOTEKAHHS Bubsmorexa LIOK
12 XHMITHECKHX peaxuit 14 1 1 https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHIECKAS JUCCOLUALINS. 14 ! 5 bubnmoreka LIOK
. XUMHYECKHE PeakilHi B PACTBOPAX https://m.edso00.ru/7f41a636
Hroro no paszneny 36
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
21 OO61mas XapakTePUCTUKA XUMHUYECKUX 8 ! bubmmorexa LIOK
. sementos VIIA-rpymmst. Tanoremsr https://m.edsoo.ru/7f41a636
OO011ast XapaKTepPUCTHKA XUMHUYECKUX bubmuoreka [IOK
2.2 anemeHToB VIA-rpynmnel. Cepa u eé 10 https://m.eds00.ru/7f41a636
COEIIMHEHUs
OO0mas XxapakKTepuCTUKa XUMHIECKIX bubnuoteka [JOK
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 12 1 https://m.edso00.ru/7f41a636
COEIIMHEHUS



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

OO01mas XxapakTepUCTHKA XUMUIECKUX

bubnunoreka LIOK

24 anemeHToB |VA-rpynnsl. Yriaepoa u 13 1 2 https://m.edso0o.ru/7f41a636
KpEMHUU, UX coequHeHus. bop
Uroro mo pazneny 43
Paznen 3. MeTaJIbI M X COeAUHEHUS
bubnunorexa LIOK
3.1 OOGume cBOICTBA METAIIIOB 10 https://m.eds00.ru/7f41a636
bubmuoreka [IOK
3.2 Baxwnelinye MeTauIbl U UX COCIUHEHUS 22 1 2 https://m.edso0.ru/7f41a636
Utoro no pazneny 32
Pasnen 4. Xumus u okpyxamomas cpeaa
41 BemecTBa 1 Matepualbl B )KU3HH YEJIOBEKA. 5 bubnnorexa [JOK
' OCHOBBI 3KO0JIOTMYECKOI TPaMOTHOCTH https://m.edsoo.ru/7f41a636
Hroro no pazaeny )
Pa3nea S. O6001menne 3HAaHUH
51 [ToBTOpEeHue u 06001IeHNE 3HAHUI 10 2 bubmmnoreka HOK
' OCHOBHBIX Pa3/IeloB KypcoB 8—9 KiaccoB https://m.edsoo.ru/7f41a636
Hroro no paszneny 10
PesepBHoe Bpems 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 4 11



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

HOYPOYHOE INIVIAHUPOBAHUE

8 KIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Jlara nudpoBbie
Tema ypoxka Kontpoabubie IIpakTnueckue p
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Pois xumuu B 1 bu6nuoreka [IOK
JKU3HU YeJIOBEKa https://m.edsoo.ru/ff0d210c
[TonsiTue 06 ucropuun
2 BO3HUKHOBEHUS U PA3BUTHI XUMUHU 1 bubmorexa HOK
p ' https://m.edsoo.ru/ff0d210c
XuMHUS B CUCTEME HayK
3 Tena u BemecTBa. PU3NUECKHE U 1 bubnunoreka LIOK
XUMHUYECKHE CBOMCTBA BEIICCTB https://m.edsoo.ru/ff0d210c
4 dusuyeckue U XUMUYECKUE SIBICHUS 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d210c
[TonsaTHe 0 TeOpEeTUYECKUX METOAaX
5 MO3HAHUS B €CTECTBEHHBIX HAyKaXx. 1 bubmuoreka [IOK
HcToyHuky XxuMuuecKou https://m.edsoo.ru/ff0d227e
uHpOpMaLuu
[IpencraBienus 0 HAay4HOM
MO3HAHUM HA SMIIUPUYECKOM YPOBHE:
HaOJII0/IeHUE, U3MEpPEHNne,
5 SKCIEPUMEHT, MOJICIIMPOBAHUE. 1 but6mmoreka [IOK

[TonsTue o Meromax paboThI ¢
XUMHYECKHUMHU BEIIECTBAMH.
O6opynoBaHue NTKOIBHON
XUMHYECKOU JTabopaTopuu

https://m.edsoo.ru/ff0d227e
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[IpakTuueckas padora Ne 1 o reme
"IIpaBuina paboThI B TAOOPATOPHUH H

bubnunorexa LIOK

-
pUEMBI OOpaIIeHUSI C https://m.edsoo.ru/ff0d23dc
nabopaTopHBIM 000pyI0BaHUEM"

8 YucTele BELIECTBA U CMECH bubmorexa LIOK

m https://m.edsoo.ru/ff0d26ca

9 Croco0B! pa3elIeHnst cMecei bubmorexa LHIOK

pasit https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas padora Ne 2 o teme
10 "Ppas eIICHNE cafeceﬁ (Ha mpumepe bubmmorexa [IOK
8 . p" P https://m.edso0.ru/ff0d28c8
OYMCTKHU TTOBAPCHHOM COJIH )
bubnunoreka LIOK

= ATOMBI H MOJICKYTb1 https://m.edsoo.ru/ff0d2a6c

bubnuoreka [IOK

12 KHMHICCKAC DICMEHTbI https://m.edsoo.ru/ff0d2be8

13 IIpocThle U CHOKHBIE BEMIECTBA bubnuorexa [JOK

p B https://m.edsoo.ru/ff0d2a6c

14 BemecTBa MoeKyIsIpHOTO U bubmuoreka [IOK
HEMOJIEKYJISIPHOTO CTPOECHUS https://m.edsoo.ru/ff0d2d50

15 Xumunueckas popmyina. BaneHTHOCTb bubmmnoreka HOK
aTOMOB XHUMHUYECKHUX PJIEMEHTOB https://m.edsoo.ru/ff0d2d50

16 3aKOH OCTOSHCTBA COCTaBa BEIECTB bubmorexa HOK

m https://m.edsoo.ru/ff0d2eae
OnpeneneHre BaJJEHTHOCTH aTOMOB
but6mmoreka [IOK
17 1o (opmysnam OMHAPHBIX

COEeIMHEHUN

https://m.edsoo.ru/ff0d2eae
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OrHOCUTEIbHAA aTOMHAs Macca.

18 0 . bubnunorexa LIOK
THOCHTE/IbHAA MOTICKY IApHAA https://m.edsoo.ru/ff0d323c
Macca
BrruucieHuss OTHOCUTEIBHOMI
19 MOJIEKYJISIPHOM MaccChl BEILECTB, Bbu6muotexa [JOK
MOJISIPHOM MacChl, MacChl BELIECTB U https://m.edsoo.ru/ff0d323c
KOJINYECTBA BEIIECTBA
20 MaccoBas 10511 XMMUYECKOTO bubmuorexa [IOK
SJIEMEHTA B COEIUHECHNU https://m.edsoo.ru/ff0d350c
Beruucienus MaccoBo# 10U
21 Ta io bopmyIe bubmuoreka [{OK
XHUMHHCECKOTO S7IeMe PMY. https://m.edsoo.ru/ff0d350c
COEIUHEHUSI
Haxoxnenune npocreiinieii hopMyIIbl
99 g P ¢ I\Ij Y bubnunoreka LIOK
BCIIECTRA O MACCOBBIM JI0.IA https://m.edsoo.ru/ff0d350c
3JIEMEHTOB
Brraucnenud npocreinieid GopMyIinl
23 TBA 110 MI;CCOBI)IM I/IJ'IE o bubnmorexa IOK
petee https://m.edsoo.ru/ff0d350c
MOJILHBIM JIOJISIM DJIEMEHTOB
bubmmoreka IIOK
K .M
24 OJIMHCCTBO BeMecTsa. MOJTb https://m.edsoo.ru/ff0d5230
B3anMocBsI3b KOIUYECTBA, MACChI U
25 clla CTPYKTYPHBIX €IUHU bubnmorexa IOK
u
Hncia CIpyKTyp A 1 https://m.edsoo.ru/ff0d5230
BEIIECTBA
26 M cca CMECH Bellec bromrorexa LIOK
MECH B TB
OfiApHA Ma m https://m.edsoo.ru/ff0d5230
97 MoupHas 7011 XUMUYECKOTO bubnunorexa LIOK

3JIECMCHTA B COCIMHCHNHN

https://m.edsoo.ru/ff0d5230
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Haxoxnenne npocreiiieid opmyIibt

28 BELIECTBA 10 MOJIBLHBIM IOJISIM buGnuorexa [IOK
m A https://m.eds00.ru/ff0d5230
3JIEMEHTOB
29 XuMHU4ecKue sIBJICHUs. XUMHYECKas bubmuorexa [JOK
peaKkuus 1 €€ npu3HaKku https://m.edsoo.ru/ff0d37fa
30 3aK0H COXpaHEHUs MACChl BEILLECTB bubnnorexa LHOK
p B https://m.edsoo.ru/ff0d3b88
ATOMHO-MOJIEKYJIIpHAs TCOPHSI.
31 Kusae 1 nesrensHOCTE M. B Bubmiorexa OK
o T https://m.edsoo.ru/ff0d5708
JlomoHOCOBA
bubmuoreka [{OK
32 X
HMMITACCKHC YpaBHEHHA https://m.edsoo.ru/ff0d5708
33 TwHIBEl XUMHUYECKHUX DEAKIIAT Bubmiorexa OK
peaxtt https://m.eds00.ru/ff0d5708
Pacuérhl 10 XUMHYECKUM
34 YpaBHEHUSAM KOJIMYECTBA U MAaCChl bubmuoteka [IOK
MCXOJHBIX BEUIECTB WJIM MPOTYKTOB https://m.edsoo.ru/ff0d5708
peakuu
Beruunciienus mo ypaBHEHUsIM
XUMHUYECKON PEeaKIiH: KOJTNIeCTBA
35 BEIIECTBA, MACCHI IT0 U3BECTHOM bubnnorexa [JOK
m i y https://m.edsoo.ru/ff0d5708
KOJIMYECTBY BEIECTBA, MAacce
PEareHTOB WM MIPOAYKTOB PEAKIIHH
Bbrunciienus mo ypaBHEHUSIM
XUMHUYECKON PEeaKIMH: KOJTUIeCTBA
bubnmorexa LIOK
36 BEIIECTBA, MACCHI TI0 N3BECTHOMY

KOJIMYECTBY BEIIECTBA, MACCE
peareHTOB WX MPOJYKTOB PEAKIINH

https://m.edsoo.ru/ff0d3f34
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37 O06o001IeHre U CUCTEMaTH3alUs bubnuorexa [JOK
3HAHUU https://m.edsoo.ru/ff0d40c4
38 KonTtponbnas padora Ne 1 o teme bubnuoreka [JOK
"BemecTBa 1 XuMHUECKHE peakiuu' https://m.edsoo.ru/ff0d4290
39 Bo3nyx — cmecsk razos. [lonsitue o bubnunoreka LIOK
rasax. https://m.edsoo.ru/ff0d448e
40 3akon ABorajzipo. MoJsipHbIH 00bEM bubmmoreka [JOK
razoB https://m.edsoo.ru/ff0d448e
Brrunciaenus 00n€ma, KoJIu4yecTBa
41 BEILIECTBA ra3a Mo U3BECTHOMY €TI0 bubmmorexa [JOK
. https://m.edsoo.ru/ff0d448e
KOJIMYECTBY BEILLECTBA, 00bEMY
42 OTHOCHTENbHAS TNIOTHOCTH Ta30B bubmorexa HOK
https://m.edsoo.ru/ff0d448e
43 BrruncieHus OTHOCUTENbHOU bubmuoreka [{OK
IJIOTHOCTH T'a30B https://m.edsoo.ru/ff0d448e
OrnpeneneHne OTHOCUTENbHON
MOJIEKYJISIPHOM Macchl
44 ra3o00pa3HOro BeulecTBa mno bubmmorexa [TOK
N . https://m.edsoo.ru/ff0d448e
W3BECTHON OTHOCUTEIHHOM
TJIOTHOCTH
BrrunciaeHns oTHOCUTENBLHOM
45 MOJIEKYJISIPHOM Macchl rasa Ino bubmuoteka [IOK
W3BECTHOW OTHOCUTEIHHON https://m.edsoo.ru/ff0d4614
TJIOTHOCTH
46 OOBEMHBIE OTHOIICHUS Ta30B MPU bu6muoreka [JOK
XUMUYECKHUX PEAKLUAX https://m.edsoo.ru/ff0d4614
47 Brruucienus o0bEMOB ra3oB 1o bu6nunorexa LIOK

YPaBHEHUIO XUMUYECKON pEAKIIUH

https://m.edsoo.ru/ff0d4614
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48 Kucnopon — aneMeHT u npocroe Bu6mumotexa [JOK
BELIECTBO https://m.edsoo.ru/ff0d4614
bubnunoreka LIOK
49 Oxerzet https://m.eds00.ru/ff0d497a
CriocoO0bI MOTy4eHHS KHCIIOPO/Ia B bubnmnoreka HOK
50
1a00paTOPUN U MPOMBILIIICHHOCTH https://m.edsoo.ru/ff0d497a
[Tpaktuueckas padota Ne 3 o Teme
51 "[Tonyuyenue u cobupanue bubmorexa LOK
_— https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/1a, M3y4YEeHUE €TO CBOWCTB
52 KpyroBopot kucnopona B mpupojie bubmorexa HOK
https://m.edsoo.ru/ff0d448e
53 O30H — amoTporHas MoaudUKaus bubnnoreka [JOK
KHCJI0po/a https://m.edsoo.ru/ff0d448e
TennoBoit 3¢ hexkT XuMUIecKoi
54 peaKIMK, TePMOXHUMHUYCCKHE bubmmoreka [JOK
yYpaBHEHUS, DK30- U https://m.edsoo.ru/ff0d497a
SHAOTEPMHUECKUE PEAKITUN
TorumBo. Mcnons3oBanue yris u
55 MeTaHa B Ka4eCTBE TOILIMBA. bubmorexa LOK
https://m.edso0o.ru/ff0d4790
3arpsizHeHue BO3AyXa.
Berurcnenus o ypaBHEHUSIM
XUMHUYECKON PEeaKIMH: KOJTNIeCTBA
56 BelecTBa, 00bEMa, MacChl 1Mo bu6mmoteka IIOK
W3BECTHOMY KOJIMYECTBY BEIIECTBA, https://m.edsoo.ru/ff0d4c4a
00BEMY, Macce peareHToB WIH
MPOJYKTOB PEAKITUU
57 KonTponbnas padota Ne 2 o reme

"Bo3ayx. Kucinopoa. Oxcuapr"
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58 Bonopon — anemeHT u nipocroe Bu6mumotexa [JOK
BEILECTBO https://m.edsoo.ru/ff0d4ddo
Crioco0bI MoTy4eHus BOAOPOia B bubnmnoreka HOK
59
1a00paTOPUN U MPOMBILIIICHHOCTH https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
60 "[Tonyuenue u cobupanue Bogopoaa bubmorexa LOK
i P | HOPOE, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHHUE €T0 CBOMCTB
61 Hcnons3oBanue Bogopoaa B bubmmoreka [JOK
KadyecTBE TOIJIMBA https://m.edsoo.ru/ff0d4ddo
62 IlonsaTne 0 KMCIOTaX U COJISIX. bubnuoreka [IOK
CocraB KUCIOT U COJIeH https://m.edsoo.ru/ff0d50d2
Brruncienus o0béMa, KOJIHYECTBA
63 BEIIIECTBA ra3a M0 U3BECTHOMY €r0 bubmorexa HOK
B Y . https://m.edsoo.ru/ff0d542e
KOJINYECTBY BEUIECTBA MM 00BEMY
64 Breruucienust 00bEMOB ra3oB 1o bubnnorexa [{OK
YPaBHEHHIO XUMUYECKOU PEAKIIUHU https://m.edsoo.ru/ff0d55a0
Berurcnenus o ypaBHEHUSIM
XUMHUYECKON PEeaKIMH: KOJTNIeCTBA
65 BelecTBa, 00bEMa, MacChl 10 bu6mmoteka IIOK
M3BECTHOMY KOJIMYECTBY BEILIECTBA, https://m.edsoo.ru/ff0d5708
00BEMY, Macce peareHToB WIH
MPOJYKTOB PEAKITUU
66 ®duzndeckue CBoicTBa Bobl. Boja B bu6mmoteka IIOK
npupoae https://m.edsoo.ru/ff0d587a
AHan3 U CUHTE3 — METOJIbI bubnmnoreka LIOK
67
M3YyYEHUS COCTaBa BOJBI https://m.edsoo.ru/ff0d59e2
68 XuMHYECKHE CBOHCTBA BOIBI bubmorexa LIOK

https://m.edsoo.ru/ff0d59e2
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bubnunoreka LIOK

69 Cocrap ocoBanHi https://m.edsoo.ru/ff0d59e2
70 PactBopsl. PacTBOpuMOCTh BelecTs bubnmoreka [JOK
B BOJIE https://m.edsoo.ru/ff0d5b40
Hacpimennbie 1 HeHACHIIIICHHBIE,
71 KOHILICHTPUPOBAHHBIE U bubmmorexa LIOK
https://m.edsoo.ru/ff0d5b40
pa30aBiieHHBIE PACTBOPHI
Crioco0ObI BeIpaKeHHS KOHIICHTPAIUH
7 pacTBOPOB: MaccoBas J0JIs bubnuoreka [IOK
pacTBOPEHHOTO BEILIECTBA, MOJISIPHAA https://m.edsoo.ru/ff0d5b40
KOHIICHTpaIUs
[TpakTuueckas padora Ne 5 o Teme
"[IpuroroBieHue pacTBOPOB C
OIpeNeNEHHON MaCCOBOU J10JIEH
73 pacTBOPEHHOTO bubnunoreka LIOK
BeuiectBa. [ [purorosnenne https://m.edsoo.ru/ff0d6342
pacTBOPOB C ONPEICIEHHON
MOJISIPHOM KOHILIEHTpaLuen
pacTBOpEHHOTO BemiecTra"
BerunciieHus ¢ UCMOJb30BaHUEM
74 TTOHSTHS «MacCcoBas J10JIsl BEIIECTBA B bubmorexa [JOK
https://m.edsoo.ru/ff0d664e
pacTBope»
BerunciieHus ¢ UCMOJb30BaHUEM
75 TIOHATHS «MOJISIpHAsI KOHLIEHTpaIUsI bubnmorexa [JOK
. https://m.edsoo.ru/ff0d664e
pacTBOPEHHOTO BEIIECTBA»
Ponb pacTBOpoB B pupoe U )KU3HU BuGmorexa LIOK
76 yenoBeka. KpyroBopor Bozbl B

pUpoJIe

https://m.edsoo.ru/ff0d67ca
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3arpsi3HeHUe NPUPOIHBIX BOI.

bubnunorexa LIOK

77
OxpaHa ¥ 0YUCTKA IPUPOJIHBIX BOJI. https://m.edso0.ru/ff0d6342
Brraucienus ¢ ucnojib30BaHuEM
78 a(pUKOB PaCTBOPUMOCTH JIJISt bubamorexa LIOK
TPAQUKOB pactBop g https://m.edsoo.ru/ffode64e
pacy€ToB pacTBOPUMOCTH BELIECTB
Brruncienus ¢ ucnoab30BaHUEM
79 IMOHATHUS «MaccoBas JOJIS BEIIECTBA B bubnnorexa LHOK
a H https://m.edsoo.ru/ff0d664e
pactBope»
Brrunciaenus ¢ UCIIOIB30BaHUEM
80 MMOHATHUS «MOJIAPHAs KOHLIEHTPALIH bubmorexa HOK
. P HeHTpal https://m.edsoo.ru/ff0d67ca
PacTBOPEHHOTO BEIIIECTBAY
Brrarcinenns ¢ ucmojib30BaHuEM
81 rpauKOB paCTBOPUMOCTH IS bubmmorexa [IOK
P . P P A https://m.edsoo.ru/ff0d6342
pac4y€ToB paCTBOPUMOCTH BEIICCTB
82 O06o001IeHre U CUCTEMaTH3als bubnuoreka [{OK
3HAHUMN https://m.edsoo.ru/ff0d664e
Konrtponbnas pabora Ne 3 o Teme
83 "Bomopoa. Bona. PactBoprr bubmorexa LHOK
AOPOIL . e poL https://m.edsoo.ru/ff0d664e
OcHoBaHus
Oxkcupsl: cocTaB, KnaccupuKaIus, bu6mmoteka IIOK
84
TPUBUAJILHBIE HA3BAaHUS https://m.edsoo.ru/ff0d664e
85 [TonyueHne n XuMU4eCKHE CBOMCTBA bubmmnoreka HOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
TTonsTHE O THIPOKCUIAX —
86 OCHOBAaHUAX Hﬂp ’ bubnnorexa [JOK
https://m.edsoo.ru/ff0d67ca
KHCIJIOPOJICOIEPKAIINX KHUCIOTaX
87 DU3N4eCcKnue U XUMUYECKHUE but6mmoreka [IOK

CBOMCTBA KHCJIOT

https://m.edsoo.ru/ff0d67ca
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bubnunoreka LIOK

88 [Tomyyenue Kucmot
v https://m.edsoo.ru/ffOdfee2
bu6nuoreka [IOK
89 Knaccudukanust ocHoBaHUMA
Puican https://m.edsoo.ru/ffOdfee2
[L&moun, UX CBOMCTBA U CITIOCOOBI bubnunoreka LIOK
90
MOJTy4YCHUS https://m.edsoo.ru/ffOdfee2
HepactBopumbie ocHOBaHuUs, UX Bu6mumoteka [JOK
91 .
CBOICTBA U CIIOCOOBI TIOTYyYCHUS https://m.edso0.ru/00ad9474
[onstne 06 ampoTepHBIX
92 TUAPOKCUIAX: XUMUYECKHE CBOMCTBA bubnuoreka [IOK
u nonydenue. [ Ipumenenue https://m.edso0.ru/00ad9474
BOKHEHIIMX OCHOBAHMI
93 Conu: coctaB, kiaccuuKarus, bubnnorexa [JOK
TPUBHAJIbHBIE HA3BAHUSA https://m.edsoo.ru/00ad9474
94 DOHU3NYECKUE U XUMUYECCKHIE bubnunoreka LIOK
cBoiicTBa conel. [lomyuenue coneit https://m.edso0.ru/00ad9474
I'eneTnueckas CBSI3b MEKITY
95 KJIAaCCAaMH HEOPTaHUYECKHIX bubmorexa LOK
. P https://m.edsoo.ru/00ad9a50
COCTUHEHUI
[IpakTuueckas pabora Ne 6. Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 110 TeEME bubmuoreka [IOK
96
«OCHOBHBIE KJIACCHI HEOPTAaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
Borurcnenus mo ypaBHEHUAM
97 XUMUYECKON PEaKIUU: KOJTNYECTBA bubnmnoreka LIOK

BellecTBa, 00bEMa, MacChl 10
W3BECTHOMY KOJIMUECTBY BEIIECCTRA,

https://m.edso0.ru/00ad9a50
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00bEMY, Macce peareHTOB UJIN
MPOJIYKTOB PEAKIINU

Brprunciienust Maccel IpoyKTa
PEeaKIu 110 U3BECTHON MacCe OJTHOTO
Y3 UCXOJIHBIX BEILIECTB, B3ATOIO B

bubnunorexa LIOK

98
BHJIE PACTBOPA, COJAEPHKALIETO https://m.edsoo.ru/00ad9a50
ornpeeNEHHYI0O MaCCOBYIO 0O
pacTBOPEHHOIO BELIeCTBa
KonTtponpHast padora Ne 4 o teme
99 "OCHOBHBIE KJIaCCHl HEOPTAHUICCKUX bubmmorexa [IOK
“n P https://m.edso0.ru/00ad9ch?
COCTMHEHU I
[TepBbIie MOMBITKH KiIacCUpUKAITUN bubnnorexa [JOK
100
XAMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
101 [TonsiTvie 0 rpymnmnax cXoIHBIX Bbu6mmoteka [JOK
3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
102 DIIeMEHTHI, KOTOPBIE 00Pa3yIoT bubmuorexka [IOK
aM(doTepHbIE OKCHUJIBI U TUIPOKCHUIBI https://m.edsoo.ru/00ada52c
ITepuognuecknii 3akoH. OTKpbITHE bubmuoreka [IOK
103
[Tepronnueckoro 3akoHa https://m.edsoo.ru/00ada52c
KopoTtkonepuoanas u
TUHHOTIEPUOIHAS (POPMBI
104 ll'[[e 1o HHI::CK(I)[P'I CI/I(CbTepMLI bubmmorexa [JOK
proi https://m.edsoo.ru/00ada52c
XUMHYECKHUX dIeMeHTOB JI.1.
Menpeneena
bubnunorexa LIOK
105 II
CPHOARL H TPy https://m.edsoo.ru/00ada52c
106 OCHOBHBIE CBEIEHUSI O CTPOECHUU bubnmnorexa [JOK

aTOMOB

https://m.edsoo.ru/00ada342



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

bubnunoreka LIOK

107 C
OCTaB ATOMHBIX ANCP https://m.edsoo.ru/00ada342
N30T0nbI Kak pa3HOBUAHOCTH bubmmoreka [JOK
108
aTOMOB XHMHYECKOTO dJIEMEHTA https://m.edsoo.ru/00ada342
bubnunoreka LIOK
109 9
JICKTPOHRL https://m.edsoo.ru/00ada6bc
bubnunorexa LIOK
110 9 §]
JICKTPOHHas OpOHTAITE https://m.edsoo.ru/00ada6bc
DHepreTuYecKrue ypoBHU U bubmmoreka [JOK
111
HOJlypOBHHU aToMma; S-, p-, d-opOuTaiu https://m.edsoo.ru/00ada824
DIIeKTPOHHBIE KOH(MDUTYPALIUA U
112 AIIEKT pOHHO-F a@nqr){eczieu@o MYJIbI bubmmorexa LIOK
p p pMY. https://m.edsoo.ru/00ada824
aTOMOB
CtpoeHue IeKTPOHHBIX 000JI0UEK
aTOMOB IEPBbIX 20 XUMHUYECKHUX bubnuoreka [IOK
113 .
aneMeHToB [lepnoandeckon cucTeMbl https://m.edsoo.ru/00ada824
J.1. MenneneeBa
3aKOHOMEPHOCTH U3MEHEHHS
aInuyca aTOMOB XUMHYECKHUX
114 EHEMZHTOB METAJUINYECKUX U bubnnorexa LIOK
’ 8 https://m.edsoo.ru/00ada824
HEMETAJUINYECKUX CBOMCTB IO
rpynmnam u neprojam
HN3meHenne cBOMCTB coeJUHEHUM
115 XUMHUYECKHUX DIIEMEHTOB B IIEPUOLAX bubnnorexa [JOK
pHOA https://m.edsoo.ru/00ada824
U TpyIIax
XapakTepucTuka XMMHIECKOTO
116 AJIEMEHTA MO €r0 MOJIOKEHUIO B bubnuoreka [{OK

ITepuoanueckoii cucreme JI. 1.
MenpaeneeBa

https://m.edso0.ru/00ada96e



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

3nauenue [lepuoanueckoro 3akoHa u
[Tepuoanueckoit cucTemsl

bubnunorexa LIOK

17 XUMHUYECKUX DIIEMEHTOB IS https://m.edsoo.ru/00ada96e
Pa3BUTHS HAYKU U TIPAKTUKH
118 DIEKTPOOTPULIATETLHOCTh bubmmoreka [JOK
XUMHUUYECKHUX IJICMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
119 KoBanentnas nonsipHas cBsi3b https://m.e dSO(I)l.ru /00adaab8
bubnuorexa [{OK
120 KoBanentnas HenosnsipHasi CBA3b https://m.e dso:)_.[ru 100adaaba
bubnuorexa [IOK
121 Hormast cssb https://m.edsol_.lru/OOadac34
122 DIIEKTPOHHBIE U CTPYKTYPHBIE bubmmoreka [JOK
(dbopMyIibI BEIIeCTB https://m.edsoo.ru/00adaab9
123 Kpucrammnieckue u amopdHbIe bubnnorexa [JOK
BEILIECTBA https://m.edsoo.ru/00adcab8
124 THUIBI KPUCTAIUINYECKUX PELIETOK U bubmmnoreka HOK
UX XapaKTepUCTUKH https://m.edsoo.ru/00adach8
[IpuunHbI MHOrOOOpa3us BEUIECTB,
125 3aBUCHUMOCTE CBOVMCTB BEIIECTB OT bubmorexa HOK
https://m.edsoo.ru/00sdaab8
COCTaBa U CTPOEHUS
bu6mmoteka IIOK
126 CTeneH, okuCIeHHS https://m.edSO(])_.[rUIOOadanS
127 OKHCITUTEITEHO-BOCCTAHOBUTEIIHHBIC but6mmoreka [IOK
peakuuu https://m.edso0.ru/00adb076
128 XUMHUYECKHUe AJIEMEHThl — bubmuoreka [{OK

OKHCIINTCIIN 1 BOCCTAaHOBHUTCIIN

https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adсab8
https://m.edsoo.ru/00adaсb8
https://m.edsoo.ru/00sdaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

CocraBieHnue ypaBHEHUI

OKHCIIMTEIbHO-BOCCTAHOBUTEILHBIX bubnuorexa [JOK
129 . 1
peaKIuii, METOJT AJIEKTPOHHOTO https://m.edsoo0.ru/00adb076
OanaHca
Borurcnenus o ypaBHEHUSIM
XUMUYECKON PeaKluu: KOJIMYECTBA
BelllecTBa, 00bEMa, MacChl 110 bubnunorexa LIOK
130 1
M3BECTHOMY KOJIMYECTBY BEILIECTBA, https://m.edso0.ru/00adb076
00BEMY, Macce peareHTOB WIH
MPOJYKTOB PEAKIIUU
Brruncnenus npocrenmen
131 MOJIEKYJISIPHOUM (OpMYJIBI BelecTBa 1 bubmmoreka [JOK
10 U3BECTHBIM MAaCCOBBIM JOJISIM https://m.edsoo0.ru/00adb076
3JIEMEHTOB
132 O06o001IeHre U CUCTEeMaTH3alHs 1 bubnnorexa [IOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonTponbnas pabota Ne 5 o reme
133 "Ctpoenue aroMa. XMMU4YecKast 1 bubmorexa HOK
p \ ’ https://m.edsoo.ru/00ad9ch?2
CBSI3b
bu6nunorexa LIOK
134 P i 1
3 C3CPBHRIM YPOK https://m.edsoo.ru/ff0d61c6
bu6nmorexa LIOK
135 P i 1
C3CPBHRIM YPOK https://m.edsoo.ru/ff0d61c6
. bubnuotexa [JOK
136 P 1
C3CPBHRIM YPOK https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
wn Tema ypoka Beero Kourpoabnble IIpakTuyeckue fllsyqenuﬂ :)Iﬁ[()l:lI;OBaTe.]Ibele
padoThI padoThI pecypenI
1 CtpoeHue aToMOB 1
[TocnenoBarenbHOCTh 3aMOTHEHUS
2 AJIIEKTPOHHBIX OPOUTANICH ATOMOB MAJIBIX 1
MEePHUOIOB
3 Oco0eHHOCTH 3aM0IHEHUS AIEKTPOHHBIX 1
opbOuTanelr aToMOB OOJIBIINX EPHUOJIOB
CrerneHb OKUCIICHUS U BAJICHTHOCTD
5 Bujapl XUMHUYECKOM CBSI3U 1
OOMEHHBIN U TOHOPHO-aKIICITOPHBII
6 MeXaHHU3M 00pa30BaHUs KOBAaJICHTHON 1
CBs3U. MeXMOJIEKYIIsIpHBIE
B3aNMOJICHCTBHSA
TuIBI KPUCTATUIMYECKUX PELIETOK,
7 O0COOCHHOCTH CTPOCHHUS 1
KPUCTAJUTMYECKUX PEHIETOK
3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUIA
8 KPUCTAJUTMYECKOM pEeETKU U BUIA 1
XUMHUYECKOU CBSI3U
9 Knaccudukanus XuMHUuecKux peakuui 1
0 Pa3JIMYHBIM TTPU3HAKAM
10 DHepreTuka XUMUYECKUX PEaKLUi. 1

TennoBoii 3QPeKT XUMUIECKOHN peaKIuu




11

3akoH ['ecca u ero cieacTBUs

12

BbruuciieHus o TepMOXUMHUYECKOMY
YPaBHEHUIO PEAKIIUU: TETLIOBOTO

s dekTa XUMHIECKON peakiuu Mo
KOJINYECTBY BEIIECTBA, MACCE UITH
00BEMY TPOpPEArupoOBABIIETO HIIN
00pa30BaBIIIEerocs BEIIECTBA

13

14

[ToHsATHE O CKOPOCTH XUMHUYECKOMN
peakuuu. 3aKOH AEHCTBYIOLIUX Macc
Oueprus aktuBauuu. [lonstue o
karanuze. DepMeHTh. UTHTHOUTOPBI.

15

@DakTOpBI, BIUAIOIIME HA CKOPOCTh
XUMHYECKON PEeaKINU

16

17

18

ITorsaTHE 0 XUMHUUECKOM paBHOBECHUU,
npuHuun Jle [latense

CDaKTOpBI, BJIMAOIIKWE HA COCTOAHHEC
XUMHYECKOI'O paBHOBECHUA.
HpOFHOBI/IpOBaHI/IC BO3MOXXHOCTHU
MPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ
B Pa3JIMYHEBIX YCIIOBUAX

OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxiuu

19

BaxHble OKHCIUTEIN U BOCCTAaHOBUTEIIH.
HCpMaHFaHaT KaJlusa

20

CBolicTBa MPOCTHIX BEIIECTB —
METAIOB U HEMETAJIOB, KUCJIOT U COJIEH
— B CBETE IPEICTABICHHI 00




OKHCIINTCIBHO-BOCCTAHOBUTCIBHBIX
p€aKknusax

[IpakTuueckas padora Ne 1. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME

21 «OKHUCIINTEIbHO-BOCCTAHOBUTENbHbBIE
peaxmm»
Kontponbnas padora Ne 1 mo teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUSCKUX PEAKIIUI»

93 PactBOpeHue kak PU3NKO-XUMUYECKUI
nporuecc

24 DNEKTPOIUTHI U HEITEKTPOIUTHI

o5 Teopus MEeKTPOTUTHUECKOM
JUCCOLIMALIUU

26 HonHoe npoun3BecHIE BOIBI.
Bopopoanslii moka3zatenb

97 DNEeKTPOIUTHYECKAs UCCOLUAINS
KHCJIOT, OCHOBAHHI U COJICH

28 Peakmuu nonHoro oomMeHa
CBolicTBa KHCJIOT, OCHOBAHUN U COJIEH B

29 CBETE MpeACTaBIeHUI 00
3NEKTPOIUTUYECKOHN TUCCOLAINN

30 KadecTBeHHBIE peakIuy Ha HOHBI
[IpakTuueckas padora Ne 2. Pemenue

31 AKCIIEPUMEHTATBHBIX 3324 TI0 TEME
«DNEeKTPONUTHIECKAS TUCCOIHALIHSI

32 I'unponus coneit

33 Wonubie ypaBHEHUS THAPOIN3A COICH




34

[IpakTuueckas padora Ne 3. Pemenue
AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«'unponus conen»

35

Brerunciienus Macchl NPOYKTa pEAKLIUI
10 U3BECTHOM Macce OJHOI0 M3
HCXOAHBIX BC€IICCTB, B3ATOI'O B BU/IC
pacTBOpa, COACPIKAIIETO ONPEICTEHHYIO
KOHIICHTPAIIUIO paCTBOPEHHOTO
BEIIECTBA

36

KonTtponpsHast padora Ne 2 o teme
"DNIEKTPOTUTHYECKAS JUCCOIHAITHSI.
XUMHUYECKUE PEaKIiu B pacTBopax”

37
38

OO0m1as XxapakTepucTUKa HEMETAIIOB

OO01mas xapakTepuCTHKa raJlOreHOB

39

40

XUMHYECKHE CBOMCTBA raJIor€HOB.
XUMHYECKUE CBOMCTBA XJI0pa

XnopoBogopoa. CosisiHast KUCIO0Ta

41

[IpakTuueckas padbora Ne 4 o Teme
"TTosrydyeHune CoITHON KUCIIOTHI,
u3y4yeHue e€ cBOICTB"

42

43

44

IToHsiTHE O KUCIOPOACOIEPHKAITUX
KHUCJIOTaX XJOpa U UX CONSAX
Brrunciienus o ypaBHeHUsIM

XUMUYECKUX PEaKUUi, €CIM OJJUH UX
peareHTOB J1aH B U30BITKE

Baxwuelimme coeMHEHU XJI0pa U UX
HaxO0XJEHUE B PUPOJIE




OO0mmas xapaktepucTrka 31eMeHToB VIA-

45
TPYIIIBI
CtpoeHue u CBOWCTBA TPOCTOTO

46 BEIIIECTBA CEePbl. AJUIOTPOITHBIC
MOJU(PHUKAILIH CEPBI

47 CepoBoiopor, CTPOCHI/IG, ¢dusnyeckue u
XUMHYECKHE CBOWCTBA

48 Okcupl cepbl

49 CepHucrast KuciaoTa u e€ coiu.

50 CepHas KucioTa u ee colu

51 IIpoMblIIIIEHHOE TTOTYYEHUE CEPHOM
KHCJIOTBI
HaxoxneHue cepbl U €€ COSTMHCHUHN B

59 npupojie. XMMHUYECKOE 3arpsi3HEHHUE
OKpYKaIOIIEH Cpelibl COETUHEHUSIMU
cepsl
Beruunciienust Macchl IPOAYKTa PEaKIiu

53 M0 U3BECTHON MaccoBOil (00BEMHOI)
none (%) ero BbIXoa OT TEOPETUIECKU
BO3MO>KHOT'O
Boruncnenust maccoBoit (00bEMHOIN)

54 noiu (%) BbIX0/1a TPOIYKTa PEAKIIUHU 110
U3BECTHOM Macce (00BEMY) HCXOTHOTO
BEIIIECTBA U MIPOIYKTA PEaKIHH

55 OO0m1as xapakTepucTuka 3J1eMeHToB VA -
TPYIIIBI

56 A30T, pactipocTpaHeHHE B IPUPO/IE,

buznyeckue 1 XuMHUYECKHe CBONCTBA




AMMHaK, ero GuU3nIecKue 1 XUMHYECKHIE

57 .
CBOIiCTBa

58 Conu aMMOHUS
[TpakTrueckas padota Ne 5 o Teme

59 "ITonyuyenne aMMuaKka, H3y4eHHE €T0
CBOMCTB"

60 Oxcuper azota (1, 11, 11, 1V, V)

61 A3oTucTas KucioTta. A30THask KUCIOTa

62 [IpompllIEHHOE MOyYEeHHE a30THOU
KHUCIIOTHI
Hurpatel u auTputhl. XUMH4eCKOE

63 3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COCAMHEHUSIMH a30Ta

64 ®docdop, aIOTPOITHBIE MOIUPUKAIIUH
docdopa

65 Oxcunst pocdopa (I, V) u pochopnas
KHCTIOTa
[TonsiTHE 0 MUHEPATHHBIX YIOOPEHUSX.

66 3arpsi3HEHUE IPUPOTHBIX BOTOEMOB
COeTMHEHUSIMU a30Ta u docdopa

67 VYraepon, ero alnjaoTponHble
Moau(UKAIIMU U CBOMCTBA
Oxkcupsl yraepoaa, ux Gpusndeckue u

68 XUMHUYECKHE CBOMCTBA. DKOIOTUYECKUE

npoOJIeMbl, CBS3aHHBIE C OKCHIOM
yriepona (1V)




69

[IpakTuyeckue paboter Ne 6 o Teme
"ITonyuenune oxcuaa yriepona (1V) u
W3y4YEHHE €ro CBOMCTB"

70

71

72

YroapHas KMCIIOTA U €€ COJIN
[TepBoHavabHBIC TOHATHS 00
OpPraHWYECKHUX BEIECTBAX KaK O
COCTMHEHUSX YIIIepoaa

[TpupoaHbIe HICTOYHUKH YTIEBOJIOPOIOB

H UX POJIb B 6BITy H IIPOMBIIIJICHHOCTH

73

TTousTiie 0 OMOIOTUYECKHU BAXKHBIX
OpPraHWYECKUX BEIECTBAX — KHUPaAX,
Oenkax u yriieBojax

74

75

Kpemnnii, ero ¢pusznueckue u
XUMHYECKHUE CBOMCTBA

Oxkcun kpemuus (1V), kpemuuesas
KHCIIOTA, CHIIUKATHI

76

77

78

bop. bopHas kucnora

[Tpaktnyeckas padora Ne7. Permenue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
«Baxnelmme HeMeTauIbl U UX
COEJITMHEHUS»

Boruncnenus maccol (00b€Ma; H.Y.)
NPOJIYKTa PeaKIi|y Mo JaHHOM Macce
(00BEMY) HCXOTHOTO BEIIECTBA,

COZICPIKAIILETO ONPEIeIEHHYI0 MACCOBYIO

JIOJTIO TIPUMECEN




79

KonTtponbnast padora Ne 3 o teme
«Baxuenime HeMeTaJUIbl U UX
COEIMHEHUS.

80

OO01m1ast XxapaKTepPUCTHKA XUMHUYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBaHHH
ux nonoxxenus B [ICXD JI.U.

Meupeneena

81

82

83

Mertamist A- u b-rpynn

MeTtamnnueckasi CBsI3b U METAJNINYECKas
KpUCTaJUIMYECKasl peiéTka. 3aBUCUMOCTh
(UBUYECKUX CBOMCTB METANIOB OT
CTPOCHHUSI KPUCTAILIIOB

O6H_[I/Ie XHMMHYECKHE CBOMCTBA METAJIJIOB

84

85

86

OO6mrme crnocoObI MOTyYeHHsI METAJUIOB,
MeTairyprust. CriaBbl

DJEeKTPOJIN3 PaCIUIaBOB U PACTBOPOB
coJiel Kak OJIH U3 CIIOCOOOB MOTY4YEHUS
METaJIOB

Berauciienus mo ypaBHeHUSIM
3JIEKTPOJIM3a PacIlIaBOB U paCTBOPOB
BEILIECTB

87

88

89

ITonsiTue 0 KOPPO3UU METAIIIOB
Brraucnenus cocraBa cMeceit ¢
HCIIOJIb30BAHUEM PEIICHUS CUCTEM
ypaBHEHUU

Paznuunbie TUIBI BEIUMCIIEHUH 110
YPaBHEHUSIM XUMHUYECKUX PEaKLUN

90

Mertamibl A-rpynmn. [l{enounsie MeTamibl




01 Haxoxnenue B npupoae. CoiicTBa
HIEJIOYHBIX METAIIJIOB

92 Oxcupl ¥ TUAPOKCHIBI HATPUS U Kallus

93 IllenoyHO3eMeIbHBIC METAILIBI

94 Baxneime coeTMHSHNS KBNS,
CBOMCTBA, IPUMEHEHHUE

95 JKEcTKkoCTh BOIBI U CIIOCOOEI €6
yCTpaHEeHHs
[TpakTuueckas padora Ne 8 o reme

96 "YKEcTKoCTh BOIBI M METOEL €6
ycTpaHneHus"

97 AmoMuHUH

98 AMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCHUIA ATFOMUHUS

99 OO6mias xapakTepucTuka MeTaJuioB b-
rpyni (Mo6OYHBIX MOATPYIII)

100 [TepBOoHAUYANBHBIE MPECTABICHUS O
KOMIUICKCHBIX COSAMHCHHSIX

101 Menn u cepebpo

102 [IpencraBiaenust 06 aMMHAYHBIX
KOMIUIEKcax cepedpa u Meau

103 Huak

104 AMdoTepHbIe cBONCTBA OKCHIA U
TUAPOKCHUIA IMHKA

105 Kenezo

106 Oxcuipl, TUIpOKCUIBI 1 comu xene3a (1)
u xenesa (I11)




107

YyryH u cTajb — CIUIABbI XKelle3a

108

109

110

[TpakTuueckas padora Ne 9. Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Baxkneinue MeTajbl U UX
COCIMHCHMUS

Brrancnenus cocraBa cMecei ¢
HCIIOJIb30BAHUEM PEIICHUS CUCTEM
ypaBHEHU U

Paznnunble TUITBI BEIYUCICHUN 11O
YPaBHEHUSAM XUMUYECKHUX PeaKLui

111

KonTtponpHast padora Ne 4 o teme
«BaxkHeuiime MeTauibl U UX
COEIUHEHU S

112

113

besomacHoe ncnoib30BaHNEe BELIECTB U
XUMHUYECKHUX PEAKIHM B ObITY

HoBble MaTepuansl 1 TEXHOJOTHH.
IIprHIMIIBI «3ENEHON XUMUK)

114

115

116

117

XuMUs 1 310pOBbE

XUMHUUYECKOE 3arpsA3HEHNUE OKPYKAIOIIEH
cpensl. [loHsTre o npeaenbHO
JlOHyCTI/IMOI\/JI KOHHGHTpaIII/II/I BCIIIECTB
(ITAK)

DKonoru4eckue npoOIeMbl, CBSI3aHHBIE C
COEMHEHUSIMHU YIJIEpO/a, a30Ta, CEPBHI,
TKETBIX MeTaJ'[J'[OB.POJ'Ib XNUMHUHU B
pelIeHnH SKOJIOTHIECKUX TTPOOIeM

[lepronnueckuii 3aKOH U
Ilepronnueckas cucTeMa XUMHUYECKHUX




9JICMCHTOB B CBCTC TCOPHU CTPOCHUA
aToMa

118

119

120

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHWYCCKHUX JJIEMCECHTOB U UX
COCIMHEHUH B IIEPUOJAX U IPYIIIAX

CTpoeHue BellecTBa B TBEPAOM, KUIKOM
¥ Ta3000pa3HOM COCTOSIHHH. Buib
XAMHUYECKON CBA3U

Knaccudukanuss XaMUYECKHX peaKIui
10 Pa3JIMYHBIM ITPU3HAKAM

121

[IporHo3upoBanue BO3MOKHOCTH
IIPOTEKAaHUsl XMMUUYECKUX MPEBpalleHnuit
B Pa3JIMYHBIX YCIIOBHSX Ha OCHOBE
IPEeCTaBICHUN XUMUYECKON KMHETUKHU U
TEPMOJIMHAMUKH.

122

XUMHUYECKUE PEAKIIUU B PACTBOPAX.
I'maponus conen

123

124

CBolicTBa KHCJIOT, OCHOBAaHUM M COJICH B
CBETE MpeACTaBICHUM 00
ANEKTPOIUTUYECKON AUCCOIUALINH

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. JNEeKTPOIIN3.

125

[IpakTuueckas pa6ora Ne 10. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«XUMHUYECKUE PeaKIum»

126

[TpakTrueckas padorta Ne 11. Pemenue
SKCHEPUMEHTAIBHBIX 33/]a4 110 TEME




«MeTannapl, HEeMETaIbl U UX

COC/IMHEHUSD)
127 PesepBHblil ypok 1
128 PesepBHBIIT ypok 1
129 PesepBHblil ypok 1
130 PesepBHBIIT ypok 1
131 PesepBHbIil ypok 1
132 PesepBHbIit ypok 1
133 PesepBHEIi ypok 1
134 PesepBHbIit ypok 1
135 PesepBHEIi ypok 1
136 PesepBHbIit ypok 1
OBUIEE KOJIMYECTBO YACOB I10 136 11

I[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM TPOT'PAMMOBI

8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yjabTara
1 ITo teme: «llepBoHaYanbHbBIE XUMUYECKHUE TTOHATHS
pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX IMOHITHI: aToMm, MOJIEKyIa,
XUMHUYECKHH 3JIEMEHT, MPOCTOE BEIECTBO, CIOXKHOE BELIECTBO, CMECH
(ogHOpOHAS U HEOJTHOPOJHAA), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYeCTBO BEIeCTBA, MOJb, MOJISIpHAs Macca,
11 MaccoBas J0JII XUMHUYECKOT0 AJIEMEHTa B COSIMHEHUU, MOJIIPHBIN 00BEM,
XUMHAYECKasi peakius, KilacCu(UKaus peakiii: peakiuu COSAMHEHUS,
peakuuu pa3ioXKeHHs, peaklUu 3aMEelICHUs, peaklluu OoOMEHa, 9K30- U
DHJIOTEPMHYECKHE pPEaKLUHU, TeIUIOBOH d(P(EeKT peakiuu, pacTBop,
MaccoBast 10Jis BeulecTBa (MIPOLIEHTHAs! KOHIICHTPAIlHs) B paCTBOPE
12 WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHMUYECKHX TOHSATHH U
' MPUMEHSTH OTH IOHSATHUS TIPY OIIMCAHUU BEIIECTB U UX MPEBPAIICHUIN
13 UCIIONIb30BAaTh XUMHUYECKYI0 CHMBOJHMKY JJi COCTaBieHHsS (HOpMyl
' BEIIECTB U YPAaBHEHUN XUMHUECKUX PeaKIun
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUS MAcChl BELIECTB, IIOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUsl, 3aKoHa ABOraipo
1.5 OTIpEeNATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHUSIX
16 KJIaCCU(UIIMPOBATh XUMHUYECKHE peakiuu (Mo YHcIy U COCTaBy
' Y4YacCTBYIOUIMX B peakIMH BEUIECTB, 110 TEII0BOMY 3 deKrTy)
1.7 BBIUHCIISITH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB
18 BBIYUCIISATh MAacCCOBYIO JIOJNIO XHMHUYECKOTO »3JIEMEHTa o ¢opmyIe
' COEIMHEHHS,
1.9 BBIUHCIISTH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MPUMEHSTh E€CTECTBEHHOHAy4YHbIE METOJAbl IMO3HAHHUS — HaOINIoJIEeHuE,
' U3MEpEeHHe, MOIETUPOBAaHNE, SKCIIEPUMEHT (pealIbHbII U MBICIIEHHBIN )
2 [To Teme: «BaxHeiime npecTaBUTEN HEOPTAHUIECKUX BEIIIECTB
21 pacKpbIBaTh CMBIC]I OCHOBHBIX XMMHYECKUX MOHATHUN: OKCHJ, KHCIOTa,
' OCHOBAHHE, COJIb
59 ONpEAEIATh IMPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy
' CoeIMHEHHH 1Mo GopMyIam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIeCTBA




2.4

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
pa3IMYHBIX KJIAcCOB, MOATBEPXkKAasi OMMCAHUE IPUMEPaAMH MOJIEKYIISIPHBIX
YpaBHEHUU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU

2.5

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4E€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM IIPOTEKaHUS XUMUYECKHX IIPEBpaAlICHUN B
Pa3INYHBIX YCIOBUAX

2.6

2.7

ClIeZIOBaTh ~ NpaBWJIaM  IIOJIb30BaHUS  XMMHUYECKOH  TOCyIol |
1ab0paTOpHEIM 00OPYJOBaHHEM, a TaKXKe TMpaBWIaM OOpamIeHuss ¢
BEIICCTBAMH B COOTBETCTBUM C MHCTPYKIUSMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX ONBITOB MO TMOJNYYCHHUIO M COOUPAHUIO
ra3oo0pa3HbIX BEMIECTB (BOJOPOAA H KHCIOPOAA), MPUTOTOBICHHIO
pPacTBOPOB C ONpEICIEHHON MacCOBOW J0JIel pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh W TPOBOAMTH  XUMHYECKHE  IKCIIEPUMEHTHITIO
pacrio3HaBaHHUIO PACTBOPOB IIEIOUEH M KHCIIOT C MOMOIIBIO WHAUKATOPOB
(makmyc, penondranenH, METUIOPAHX U APYTUe)

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN peaKIuu

3.1

3.2

[To Teme: «llepumomuueckuii 3axkoH u Ilepuommueckas cucrema
xumuyeckux oanemeHToB JI. W. MenneneeBa. CrtpoeHue aTtoMoB.
Xumuueckas cBsi3b. OKHCIUTENLHO-BOCCTAHOBUTEILHBIE pCakuuun>

PaCKpbIBaThb CMBICII OCHOBHBIX XHWMHUYCCKUX MOHATHH: AApO aTomMma,
BHGKTpOHHHﬁ clIoM aToMa, aToOMHas Op6I/ITaJ'H:, paauyc aroma,
XUMHYCCKasd CBA3b, IOJAPpHAsA MW HCIOJApHAsA KOBAJICHTHAsA CBA3b,
SJICKTPOOTPULATCIIbHOCTh, HOHHAA CBA3b, HOH, KaTUOH, aHUOH, CTCIICHb
OKHCJICHHUA

I(J'IaCCI/I(I)I/II_II/IpOBaTB XUMHUYCCKUC 3JICMCHTEI

3.3

ONMCHIBATh M XapakTepuszoBaTh TabmuuHyo ¢opmy [leproguueckoit
CUCTEMBbl XMMMUYECKHUX DJIEMEHTOB: pa3IuyarTh [MOHATHUS «TJIaBHAs
noarpynna (Arpymnmna)» u «nobounas noarpymnna (brpynmna)y, «vansie» u
«OoJBIIINE» NEPUOJIBI

3.4

packpeiBaTh cMbicn [lepmogmueckoro 3akona J[.MI. Mennaeneesa:
ACMOHCTPUPOBATbL ITOHUMAHUEC nepno;mqecxoﬁ 3aBUCUMOCTH CBOMCTB
XUMHWYCCKHUX DJIEMCHTOB OT UX ITOJIOKCHHUS B HCpHOHHHGCKOﬁ CHUCTEMCEC

3.5

COOTHOCHUTbH 0003HaUEHUs, KOTOpble MMetoTcs B Tabnuie «llepuoanyeckas
cucrema xumuyeckux snemeHTtoB [[.M. MeHneneeBa» C 4YHCIOBBIMHU
XapaKTepUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsa  sApa, oOliee 4YHCIO DJJIEKTPOHOBU pachlpesielieHue Hux 1o
3JIEKTPOHHBIM CJIOSIM)

3.6

3.7

OnpeaAcCIATh CTCIICHb OKUCIICHUSA 3JICMCHTOB B 6I/IHapHI)IX COCINHCHUAX

ONpeaACiIsITb  BUN XUMHUYECKOH CBS3HU (KOBaJ'ICHTHa}I )51 I/IOHHaH)B
HCOPTaHUYCCKUX COCIUHCHUAX




9 KIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1

11

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa30BaHUs

IIo Teme: «BCH_[CCTBO U XUMHUYCCKaAs pCaKLuA»

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IIOHSTUH: pacTBOp,
JJIEKTPOJIUTHI,  HEIIEKTPOIUTHI, DJIEKTPOJUTHYECKAs  IUCCOLMALNs,
pEaKIMu HMOHHOTO OOMEHa, KaTaau3arop, XMMHYECKOE paBHOBECHE,
oOpaTuMble 1 HEOOpAaTUMBIC PEAKITUH, OKUCITUTEILHOBOCCTAHOBUTEILHBIC
peakluyy, OKMCINUTEIb, BOCCTAHOBUTENb, OKMCIIEHUE U BOCCTAHOBJICHUE,
ayoTpornwsi, aM(pOTepHOCTh, XUMUYECKasi CBsI3b (KOBAJICHTHAs, NOHHAS,
MeTaJJIN4ecKasi), KpHCTaUIMYecKas pemérka, CIUIaBbl, CKOpPOCTb
XUMUYECKON peaKuuu

1.2

1.3

14

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHUYCCKHUX MOHATHH WU
IMPUMCHATDH 3TU MMOHATHSA ITPU OITMCAHUHN BCUICCTB U UX HpeBpameHHﬁ

COCTABJIATh YPAaBHEHUS DJICKTPOJIMTUYECKON JIMCCOIMAIUN  KUCIIOT,
IIeJI0YeH U COJICH, OJTHBIE U COKpAIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO
oOmenHa

pPacKpbiBaTh CYIIHOCTH OKHUCIIUTCIBHO-BOCCTAHOBUTECIIBHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHUSA SJICKTPOHHOT'O 0ajaHca 3THX peaKL{I/Iﬁ

1.5

2.1

IIPOBOJIUTH PACYETHI 10 YPAaBHEHHUIO XUMUYECKOU peaKkIuu

I[Io Temam: «Hemeramnbel MU HX COCOUHEHHS» M «MeTallbl U HX
COCOUHCHUA

XapakTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUISCKUE XUMUUYECKHE
CBOMCTBAa TMPOCTBIX U CIOKHBIX BELIECTB, MOATBEPXKIas OINHUCAHHE
puMepamMu MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHHMI COOTBETCTBYIOIIMX
XUMUYECKUX PeaKnui

2.2

COCTAaBJIATE YPAaBHCHUA peaKHI/IfI, MOATBCPKAAIOMIUX CYIHICCTBOBAHUC
T€HETUYECKOM CBSA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

2.4

2.5

MPOTHO3MPOBATh CBOWMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHWUS,
BO3MOXHOCTH TPOTEKAHUS XUMHUYECKUX MPEBPALICHUNA B Pa3IMYHBIX
YCIIOBHSIX

cleZloBaTh ~ NpaBWJIaM  [IOJIb30BaHUS ~ XMMHUYECKOH  mocyaod
7a00paTOpHBIM OOOPYJOBaHUEM, a TaKKe TMpaBuiaM oOOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHUSMH 110 BBITOJHEHHIO
7a00paTOPHBIX XMMHUYECKHX OITBITOB TI0 TIOJNYYEHUIO W COOMpaHHIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOro ra3a)

OPOBOJIUTH  PEAKIMH, IOATBEP)KAAIONINE  KAYECTBEHHBIH  COCTaB
Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPUI-, OpOMMJ,
nonuj, kapoonar, pocdat, cCUITUKaT, CylIbpaT, THAPOKCUINOHBI, KATHOHBI




AMMOHMH, HOHBI HM3YYCHHBIX MCTAJIJIOB, MPHUCYTCTBYIOIIUC B BOAHBIX
pacTBOpax HEOPraHNYECKHUX BEIIECTB

3 ITo Teme: «Xumus 1 OKpyKaroas cpena»
31 pacKkpbIBaTh CMBICI OCHOBHBIX Xxumuueckux mnoHatuil: [IJIK Bemiectna;
' KOppPO3HUs METAJIIIOB
MPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEILHON NEATEIbHOCTH — aHAIU3
U CHHTE3, CpaBHCHHE, OOOOIICHHWE, CHUCTEeMATHU3AIMI0, BBHISBICHHE
3.9 MIPUYMHHO-CIICJICTBEHHBIX CBSI3€H — JJIsI MU3YYEHUsI CBOMCTB BEIIECTB U

XUMHYECKHX pEaKIUi; eCTCCTBEHHOHAayYHbIE METOJbl TO3HAHUA —
HaOJII0/ICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (pEaIbHBIA H
MBICJICHHBIH )




MMPOBEPAEMBIE 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

[Tonsarue o MCTOAAaX IIO3HAHUA B XHMMUHH. YucTele BemecTBa M CMECH. Crioco051
pa3saciICHUs cMmecent

1.3

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThI. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
IIpocteie u cnoxHbIE BeleCTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

1.5

1.6

XuMuueckas (bopMlea. BanentHoCcTh aTOMOB XHMMHYECKHX DJJIEMEHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BCHICCTB. OrHocurenpHas aroMHas macca. OTHOCUTENIbHAS
MOJICKYJIApHas Macca. MaccoBas 10JIsI XUMHYECKOI0 3JIEMEHTa B COCTMHCHHUHI

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

Ou3nYecKue U XMMHUECKHE SIBICHUA. XUMUYECKasi peakius U e€ Mpu3Haku. 3aKoH
COXpaHEHHMsS] MacChl BEIIECTB. XHUMHYecCKHe ypaBHeHusa. Kiaccudukanus
XUMHYECKHUX PEaKIuii (COeTUHEHMS, pa3I0KEHUs, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XMUMHUYECKOW IMOCYAOU, C IMpaBHIaMu
paboThl B 1abopaTtopuu u puéMamMu oOparieHus ¢ J1abopaToOpHbIM 000pyAOBaHUEM,
U3y4eHHe U OmnMcaHue (PU3MUECKUX CBOMCTB 00pa3Ii0B HEOPraHMYECKUX BEIECTB,
HaOmroeHne ¢u3ndeckux (MJIaBlIeHUE BOCKA, TasHHUE JIbJa, pacTUpPaHUE caxapa B
CTYIKE, KUIEHME W KOHJEHCAallUs BOAbI) M XHUMHUYECKHX (TOpeHHE CBEYH,
IIPOKAJIMBAHUE MEAHON IPOBOJIOKH, B3aUMOJEHCTBUE MeENla ¢ KMCIOTOM) SIBICHUH,
HAOJIIOJIEHUEe W ONUCaHHME TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakuui
(paznoxeHue caxapa, B3aUMOJIEHCTBHUE CEPHOM KHCIOTHI C XJOpUaoM Oapus,
pasnoxkenue ruapokcuaa Meau(ll) mpu HarpeBaHuMM, B3aMMOJEWCTBHE JKeJe3a C
pactBopom cosiu Memu(ll), nzydenue crnocoOoB pazzaeneHust cMecer (C MOMOIIBIO
MarHura, (uUIbTpOBaHWE, BbIMApUMBaHUE, AUCTWULILMS, Xpomartorpadus),
IPOBE/IEHUE OYHCTKM MOBapEeHHON COJM, HAONIOJIEHHE M OINMCaHHE Pe3yJIbTaToB
IIPOBEJCHHUS OMbITA, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHMsI MaccChl, CO3JaHHE
MoJjieneil MoJieKyI (IapOoCTEePIKHEBBIX )

2.1

BaxkHelmme mpeacTaBUTENN HEOPTAHNYECKUX BEILIECTB

Boznyx — cmech ra3os. Coctas Bozgyxa. Kuciopox — 31€eMeHT U IPOCTOE BEIECTBO.
HaxoxaeHue kucioposa B mpupoe, pusndeckre 1 XUMUYECKHe CBONCTBA (peakiuu
ropenusi). Oxcunasl. [Ipumenenue kucinopoaa. CrnocoObl MOTyYeHUS KUCIOpOAa B




gabopaTopuu W TPOMBIILICHHOCTH. KpyroBopor kuciopona B mpupozae. O30H —
JIIOTPOIHAs MOU(PUKALMS KHUCIOPOAa

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

Bonopox — smemeHT W mpocroe BemiecTBo. HaxoskaeHue Bomopoaa B IPHUPOJIE,
(bu3HYeCcKre M XUMUYECKHE CBOMCTBA, TPUMEHEHNE, CIIOCOOBI TToTydeHuUs. KuCIoTh
U CONU

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YpPaBHEHHSIM

2.5

®dusnueckue cBorcTBa BoJbl. Boja kak pactBopurens. PactBopsl. HacslenHslie u
HEHACBIIICHHBIE pacTBOpBL. PacTBOpMMOCTB BewiecTB B Boae. MaccoBas 10
BELIECTBA B pacTBope. XMMHUECKHE CBOMCTBa BOAbl. OcHOBaHusA. Poiib pacTBOpOB B
IpUpPOLE U B XKU3HU 4eloBeKa. KpyroBopor BoIbl B NpHUpPOAE. 3arpsA3HEHHE
IpUPOAHBIX BoA. OXpaHa ¥ OYUCTKA IPUPOAHBIX BOJ

2.6

Knaccupukanus Heopranmdeckux coenuHeHuit. Okxkcunbl.  Kitaccudukamms
OKCHJIOB:  cojieoOpasyiomme (OCHOBHBIC,  KHCIOTHBIE, aMQOTEpHbIE) W
HeconeoOpasytomue. Homenknarypa oxcugoB. ®Pusnueckne U XUMHUYECKHE
cBoiicTBa okcu10B. [lomyuenue okcuaoB

2.7

2.8

2.9

OcHoBanwms. Knaccudukamnuss oCHOBaHUMN: MENOYM U HEPACTBOPHUMBIC OCHOBAHMSI.
Homenkiarypa ocHoBanuii. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBAHMM.
ITomyyenue ocHOBaHUI

Kucnotel. Knaccuduxamuss xuciaor. Homenkmarypa kucnor. ®Pusznueckue u
XUMHUYECKHe cBoMcTBa Kkucior. 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

XUMUYECKUH IKCIIEPUMEHT: KaueCTBEHHOE OMpE/IEICHNEe COIep:KaHus KICIOpO/ia B
BO3/yX€, ONy4yeHue, COOMpaHue, pacrio3HaBaHUE M U3yUYeHHE CBOMCTB KHCIOpPO/a,
HaOJTI0/IEHUE B3aUMOICHCTBUS BEIIECTB C KUCIOPOJIOM U YCIIOBUS BOSHUKHOBEHUS H
IpeKpaleHus ropeHus (Imoxapa), 03HaKOMJIEHUE ¢ 00pa3iaMHi OKCUA0B U OITUCaHHE
UX CBOICTB, OJy4yeHHUE, cCOOMpaHue, paclio3HaBaHUE U N3yUYEHUE CBOMCTB BOJIOPO/Ia
(ropenne), B3aummojelcTBue Bojopoaa ¢ okcugom wMemu(ll)  (BozmoxkHO
MCIIONIb30BaHUE BUIEOMATEPHANIOB), HAOIIOACHHE 00Pa3IOB BEIIECTB KOJTUYECTBOM
1 ™Momb, uccienoBaHHEe OCOOEHHOCTEH pPACTBOPEHMsSI BEIIECTB C Pa3IUYHON
pPacTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OMpPENeIEHHOW MAacCOBOW JONei
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C MeETaUIaMU (HATpHUEM H
KaibliieM) (BO3MOXHO  HCIIOJIb30BaHHWE  BUJEOMATEPUATIOB),  OMpEIETICHUE
pPacTBOPOB KUCJIOT U LIEJI0Yel ¢ MOMOIIbIO0 HHIUKATOPOB, UCCIIEOBAaHUE 00PA3IOB
HEOPTaHMYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, HAOIIOACHUE M3MCHEHHS OKPACKU
WHMKATOPOB B PACTBOPAX KUCIIOT U IEJIO0YCH, N3yUYeHNE B3aUMOJICHCTBUS OKCH/IA
meau(ll) ¢ pacTBopoM CepHOM KHCIOTHI, KHCIOT C MeETaIaMH, pPEaKInui




HEUTpanu3aluu, TMOJIYyYEeHUE HEPACTBOPUMBIX OCHOBAHHUH, BBITECHEHHE OJHOTO
MeTajuia APYruM M3 pacTBOpa COJH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
«BaxkHeumme KJ1acchl HEOPraHUYECKUX COCTUHECHUIN»

[Iepnonnueckuit 3axoH u [lepuoanueckas cucteMa XMMU4ECKUX 3j1eMeHToB J1.1.
MenneneeBa. CtpoeHue aToMOB. XUMHUuecKasi CBA3b. OKUCIUTENbHO-
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

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema Xumuueckux saemeHToB J[.H.
MenneneeBa. Koportkonepuoanas u niuuHHOonepuoaHas dhopwmbl [lepuoanueckoii
cucreMbl xumudeckux odiaemeHToB .M. Menneneesa. Ilepuonsl M rpynmsl
Du3NYeCKuil CMBICI MTOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTa

Crpoenue aromoB. CocraB aTtoMmHbIX snuep. M3orombl. Dnexktponsl. CTpoeHue
9JIEKTPOHHBIX  000JI0YeK aToMOB  TepBbIX 20  XMMHYECKHUX  DIIEMEHTOB
[lepuonnueckoit cucrtembl .M. MenneneeBa. XapakTepucTHKa XHWMHYECKOIO
AJIEMEHTA MO ero noyoxeuuto B [lepuoanueckoii cucreme /.M. Menneneena

3aKOHOMEPHOCTH HW3MEHEHUsI paauyca aTOMOB XUMHUYECKHX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO TpynnaM U NepuojaM. 3HaueHue
[lepuonnueckoro 3akoHa u Ilepuoguyeckoil cucTeMbl XUMUYECKHUX 3JIEMEHTOB IS
pa3BuTHUA Hayku U npakTuku. .M. MenaeneeB — yu€Hbli U rpakx 1aHUH

Xumuyeckass cBsi3b. KoBaneHTHas  (mosisspHass W HEMOJSpHAas)  CBS3b.
DIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBA3b

3.6

3.7

Crenenp oxwucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIHHEIC pPCaKkmuu. Hpoueccm
OKHCJICHUS B BOCCTaHOBJICHUs. OKHCIIUTENIN 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 PEAKITHI
(ropenue, peakifu pa3iokKeHUs, COCTUHECHHS)

9 KITACC

Kon
1

1.1

IIpoBepsieMblii 3JIEMEHT COACPKAHMS
BemectBo 1 xumudeckas peakuus. [Toropenue

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuUMUYeCcKuX djeMmeHToB JI.M.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B U3MEHEHUU CBOWCTB
XMMHYECKUX IJIEMEHTOB MEPBBIX TPEX NEPUOIOB, Kavsl, KaIbLUs U UX COCAUHEHUN
B COOTBETCTBHHU C MTOJIOKEHUEM JIEMEHTOB B [leprnoandeckol cucteMe u CTpOCHHEM
MX aTOMOB




1.2

1.3

14

1.5

CrpoeHue BelecTBa: BUbl XUMUYECKON CBSI3U. THUIIBI KPUCTANINYECKUX PELIETOK,
3aBHCHMOCTb CBOWCTB BEUIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKM W BUOA
XUMu4eckol cBs3u. Kiaccudpukanuss 1 HOMEHKIATypa HEOpPraHMYECKHX BEILECTB
(MexnyHapoJHast M TpUBHANbHAs). XMMUYECKHE CBOMCTBA BEILECTB, OTHOCAIIMXCS
K pa3JM4YHBIM KJacCaM HEOPraHWYeCKMX COCIMHCHWM, TE€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 CTETEHEH OKUCIIEHUS XUMHUYECKUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacTHIO KaTajau3aTopa). JK30- U SHAOTEPMHUECKUE PEaKLUH, TEPMOXUMUYECKHE
ypaBHeHus. [IoHATHE O CKOPOCTH XMMUYECKOUN peaKIuu

[Tonste 00 0OpaTUMBIX M HEOOPATUMBIX XHUMHUYeckuX peakuusx. [lonstue o
TOMOTEHHBIX M TeTepOreHHBIX peakuusax. [loHATHE 0 XMMHYECKOM pPaBHOBECHHU.
@DaKkTOphl, BIHUAIOIIAE HAa CKOPOCTh XHMMHYECKOM pEaKIUH U IOJIOKECHHE
XUMHUYECKOTO PaBHOBECHS

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pC€aKkuunu, 3JI€KTp0HHLII>i OajaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIILHOM pCaKIuu. CocraBienne ypaBHeHI/Iﬁ
OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKI_II/Iﬁ C HUCIIOJIB30BaHHUECM METOAda
QJICKTPOHHOI'O OanaHca

1.6

1.7

Teopust 3JIEKTPOIUTUUECKONW JUCCOLMALMU. OJIEKTPOIUTHl U  HEIIEKTPOJIUTHI.
Karvonsl, aHnonsl. MexaHu3Mm AuMcCCOLMALMM BELIECTB C Pa3IMYHbIMU BUIAMU
xuMudeckoi cBs3u. CreneHp auccouuanuu. CuiibHble U cialble 3JIEKTPOJIUTHI.
Peakiun noHHOro oOMeHa. YclIoBHMsS MNPOTEKaHWs peaklUil MOHHOTO OOMEHa,
IIOJIHBIE M COKpAllEHHbIE MOHHBIE ypaBHeHUs peakuuil. CBoMCTBa KHUCIOT,
OCHOBAHHUH U coJiell B CBeTe MPEJCTAaBICHUN 00 AJIEKTPOIUTHYECKOM TUCCOIUalnu.
KauecTBenHbie peakunu Ha MOHBL. [loHsATHE O THAPOIU3E coneit

XUMHUECKUI HKCIEPUMEHT: O3HAKOMJIEHHE C MOJCISMU KPUCTANIMYECKUX
PEIETOK HEOPraHMUECKUX BEIIECTB — METAIJIOB M HEMETAJUIOB (rpaduTa U anmasa),
CIIO)KHBIX BEIIECTB (XJOpHJa HATpHs); MCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH
XMMHUYECKOM peakIuu OT BO3JCUCTBUS Pa3IMUHBIX (PAKTOPOB; HCCIEIOBAHUE
JIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, IpolEecca JUCCOLUUALMU  KHUCIOT,
miesnioueil U cosiel (BO3MOYKHO MCIIOJIb30BaHHE BHJIEOMATEPUANIOB); IPOBEICHHE
OTBITOB, WJUTIOCTPUPYIOIIMX MPU3HAKK TMPOTEKAHUsI peakuuidl HOHHOro oOMeHa
(oOpa3oBaHue ocajaka, BblJEJIEHWE Ta3a, OOpa30oBaHME BObl); OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUi
(ropeHue, peaklMU pas3lIoKEHUs, COCIAUHEHHs); paclio3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMONIBIO  KAYECTBEHHBIX pEaKkUuMd Ha HOHBI;  pELICHHe
HKCIEPUMEHTAIbHBIX 3a7a4

HemeTamie! un ux COCINMHECHUA

2.1

OO0mas xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTepHBIE
creneHn okucieHus. CTpoeHHe U (QU3UYECKHE CBOICTBA MPOCTHIX BEILIECTB —
raJioreHoB. XWMHUYECKHE CBOWCTBA Ha MpUMeEpe Xjopa (B3aMMOJEHCTBHE C
MeTaljlaMi, HeMeTajulaMu, Imienoyamu). XiopoBojopoa. CoisHas KHCIOTa,




XUMUYECKHE CBOWCTBA, IIOJlyd€HHE, IIpUMEHEHHe. JlelicTBUe XJIopa H
XJIOPOBOZOPOJa HA OpPraHU3M 4eJIOBeKa. BaxkHelnue XI0opuabl U UX HaX0XKJIEHUE B
IIpUpoOLE

2.2

O6mas xapakrepucTrka 31eMeHToB VIA-rpymnmel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble CTerneHu OkucieHus. CTpoeHue W (PHU3MUECKUE CBOWCTBA MPOCTHIX
BEIIECTB — KUCIIOPOJIa U CEepbl. AJIOTPONTHBIE MOJU(HUKAIIMKA KHCIOPOAa U CEPHI.
Xumnueckue cBoiicTa cepbl. CepoBo10OpOI, CTpOEHUE, (PU3NUECKHE U XUMUYECKUE
cBoiicTBa. OKCHUBI CEPBI KaK NIPEACTABUTEIN KUCIOTHBIX OKCUI0B. CepHas KUCIIoTa,
¢bu3nyeckrue U XMMUYECKHEe CBOMCTBA (001Me KaK MpeAcTaBUTeNs Kilacca KUCIOT U
cneunpuyeckue). XUMHUYECKUE DPEAKLUH, JIeKALIME B OCHOBE IPOMBIIIJICHHOIO
ciocoba mosyueHus: cepHoil KucinotTbl. [Ipumenenwe. Coimu CEpHON KHCIOTHI,
KaueCTBEHHAs peakius Ha cynbdar-uoH. HaxoxmeHnue cepel U €€ COeIUHEHUN B
npupoje. XUMHUUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeabl COCAMHEHUSIMU CEpbl
(KUCTIOTHBIE  JTOKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLECHUS

2.3

2.4

2.5

OOmast xapakTepucTuka 31eMeHToB VA-rpymmbl. OcOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. A30T, paCIpOCTPAHEHHE B IPUPOAE, PU3NUECKHE
U XMMUYecKHe cBoiicTBa. KpyroBopor a3ora B nmpupozae. AMMHaK, ero (pu3ndecKkue
U XHUMHYECKHUEC CBOﬁCTBa, IMMOJIYy4CHHUEC U IIPUMCHCHHC. Conn AdMMOHUs, HX
¢busnyeckue M XUMHUYECKUE CBOMCTBa, NmpuMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasg KUCJIOTa, €€ NoJydeHHue, (pU3MuecKue U XUMHUYECKue
cBolicTBa (0OLIMe Kak MpeICTaBUTENsl Kilacca KUCIOT M crHeuupuyeckue).
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAJIbHBIX Y100pEHUH.
XUMHUECKOE 3arpsi3HEHHE OKpYXKarollel cpeibl COeAMHEHUSIMH a30Ta (KUCIOTHbBIE
TOXKH, 3arpsi3HEHUE BO3/1yXa, IOYBbI U BOJOEMOB)

®ocdop, amnorponHsie Moaudukarmu Qocdopa, GU3NUECKHE U XUMHUUYECKHE
coiictBa. Oxcun gocdopa(V) u gochopHas kuciaora, GU3NIECKHe U XUMUIECKHE
CBOHcCTBa, mosyueHue. Mcnomb3oBaHue (ocdaroB B KadecTBE MHUHEPAIbHBIX
ynoopeHuit

Oom1as xapakrepucTrka 31eMeHToB |V A-rpymnmnel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHble CTEMEHW OKHUCIEHHs. YTIJEepoja, aIOTPONHbIE MOIUPHUKAIIH,
pacrpocTpaHeHHe B NMpUpoje, GU3nUYeckue U XMMUYECKHUe CBOMCTBaA. AscopOuus.
KpyroBopor yranepona B mpupoje. Okcuisl yriepoja, HUX (GU3NYECKHE U
XUMHAYECKHE CBOMCTBA, IEHCTBHE HA KUBBIE OPTaHNU3MBI, TIOJTy4YeHHE ¥ IPUMEHEHHE.
DKoJloruueckue NpoOsieMsbl, cBs3aHHbIE ¢ okcuaoM yraepoga(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 CEJICKOM XO035HCTBE

2.6

[lepBoHavyasibHBIE TOHSATHS OO0 OPTaHWYECKMX BEIIECTBAX KaK O COCIMHEHHSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJI, ININLEPHH, YKCYCHasi KUCII0Ta).
Nx cocraB u xummuueckoe ctpoenue. [lorsTre 0 OMOJIOrMYecKH BaXKHBIX BEIIECTBAX:




KHpax, Oelkax, yriaeBoJaXx — M UX pOJIM B JKM3HM uelloBeka. MarepuaibHOe
€IMHCTBO OPTaHUYECKUX U HEOPraHUUYECKUX COCAMHEHUI

2.7

Kpemuuii, ero ¢usnueckne u XUMUYECKHE CBOMCTBA, MOJNy4YeHHE M IMPUMEHEHHE.
Coenunenus kpeMHus B ipupojie. O6rue npeacrasienus o0 okcuae kpemuusi(1V)
U KpeMHHEBOH kucinore. CHIMKAThl, UX HCIIOIb30BaHHE B OBITY, MEIUIMHE,
IIPOMBILUICHHOCTH. BakHEHIIMEe CTPOUTEIBHBIE MaTEpPUANIbl: KEPAMMKA, CTEKIIO,
IeMeHT, OeToH, kene300eroH. [IpoOmembl 0e30macHOTO  KMCMOJb30BaHUS
CTPOUTEIBHBIX MATEPUAJIOB B TIOBCETHEBHOM KU3HU

2.8

XUMUYECKUH OSKCIEPUMEHT: H3y4eHHE o0O0pa3loB HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJITHOM KHCJIOTBI; IIPOBEJCHUE KAUECTBEHHBIX PEAKIUN Ha XJIOPUI-UOHBI
1 HaOJIOJIeHUEe MPHU3HAKOB MX NMPOTEKAHUS; OIBITHI, OTpaXKarolue (pusnueckue u
XMMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COEIWHEHUH (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMAaTEpPHAIOB); O3HAKOMJIEHHE ¢ oOpa3laMu XJIOPHIOB (TaJOreHUIOB);
O3HaKOMIIEHHE ¢ 00pasliaMu cepbl U €€ COeAMHEHUSIMHU (BO3MOXKHO HUCIIOJIb30BAHUE
BUJICOMATEPHAIIOB); HaOJIOJIEHUE Tpollecca OOyIIIMBaHUs caxapa IMoj JIeiCTBHEM
KOHUEHTPUPOBAHHOM CEpPHOW  KHUCJIOTBI, HM3YYEHUE XUMHYECKHX CBOWCTB
pa30aBIeHHON CepHON KUCIOTHI, MPOBEJCHNE KAYECTBEHHOW peaKkuy Ha Cynbdar-
MOH W HaONroieHue TNpHu3HaKa e€ MPOTEKaHWS;, O3HAKOMJICHHE C (U3UIECKUMHU
cBOWCTBaMH a30Ta, (ochopa m MX coeaWHEHHH (BO3MOXKHO HCIOIb30BAHUE
BUJICOMATEpPHANIOB), 00pa3liaMu a30THBIX M (PocHOpHBIX yH0OpeHUil; moayyeHue,
coOupaHue, pacro3HaBaHHE U W3YYCHHE CBOWCTB aMMHaKa; I[POBEACHUE
KaueCTBEHHBIX peaKllnii Ha HOH aMMOHHUS U (hocdhaT-HOH U U3yueHUE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJCHUCTBUE KOHIICHTPUPOBAHHOM a30THOW KHUCJIOTHI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPHAIIOB); U3Yy4eHUe Mojenei
KPUCTAJUTMYECKUX PEIMIETOK anMmasa, rpadura, (QyiepeHa; O3HAKOMIICHHE C
MPOIIECCOM  QICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOHCTBOM MNPOTHBOTa3a; IMOJIydeHHE, COOMpaHHe, Paclo3HaBaHWE M HM3YYCHUE
CBOWCTB YTJIEKHCIIOTO Tra3a; MPOBEJICHNE Ka4eCTBEHHBIX PEaKIuii Ha KapOOHAT- U
CIWIIMKAT-UOHBl W W3yYEeHHE TPHU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
MPOIYKIIMEeH CUITUKATHOW MPOMBIIIJIEHHOCTH; PELICHHE SKCIIEPUMEHTAIBHBIX 33124
o TeMe «BakHel11e HeMeTaTbl U UX COSAMHEHUS»

3.1

3.2

3.3

Mertannsl 1 uX COCIUHECHU A

OOmiast XxapakTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUM MX
nosioxkeHus B Ilepuonnueckoi cucreMe xuMuueckux anemenToB 1.1, Menaeneesa
U cTpoeHus: atoMoB. CTpoeHue MetamioB. MeTtauindeckas CBA3b M METAJIINYECKast
KPUCTAJUIMYECKAs PEIIETKA. DIEKTPOXUMHYECKUH PsIJl HANIPSKEHNH METaJUIOB

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

H_[CJ'IO‘{HBIC METAJJIbl: IIOJIOXKCHHE B HepHOHquCKOﬁ CHUCTEME XHUMHNYCCKHX
9JICMCHTOB Z[I/I MCHI[CJ'ICCBB.; CTPOCHUC HUX ATOMOB; HAXOXIACHHUC B IMPUPOLIC.




du3nyecKkue U XMMUYECKHE CBOWCTBA (Ha mpuMmepe HaTpus U Kanusi). OKCUabl u
TMJIPOKCUABI HaTpus U Kanus. [IpuMeHeHne 1menouHbIX METAIIIIOB U UX COETUHEHUIN

3.4

[IlerounO3eMeNnbHBIE METAUIBI MAarHUM U KaJIbLMIL: 10J0KeHue B [lepuoandeckoi
cucreme xumuyeckux dnemeHToB .M. MenpaeneeBa; CTpoeHHME HX aTOMOB;
HaxoKJIeHHE B Ipupoae. PU3ndecKue 1 XMMAYECKHE CBOMCTBA MarHUs U KaJIbLUs.
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; HAX0XKACHKE B Tpupoie. Pusndeckue U XUMUIECKUE
CBOWCTBA aTIOMUHHA. AM(OTEpHBIE CBOWCTBA OKCUAA U TUAPOKCH]IA ATTFOMUHHS

Kenezo: nonoxenue B Ilepuoanueckoil cucreme Xumudeckux snaemeHToB /.M.
MeHeneeBa; CTpOCHUE aTOMa; HAX 0k ICHHE B Ipupojie. DU3NYecKrue U XUMHIECKUE
cBoricTBa skene3a. Okcuabl, ruapokcuasl U conu sxenesa(ll) u xenesa(lll), ux
COCTaB, CBOMCTBA U IOJIy4CHHUE

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMIJICHHE C 00pa3liaMy METaJUIOB U CILJIaBOB, UX
(bu3MYECKUMHU CBOWCTBAMU; U3yUEHHUE PE3YIbTATOB KOPPO3UU METAJUIOB (BO3ZMOXKHO
UCIOJIb30BaHUE BHUAECOMATEPUATIOB), OCOOEHHOCTEH B3aMMOICHCTBHS OKCHIA
KablUsl W HATPUsS C BOJOH (BO3MOXHO WCIIOJIb30BAHHUE BHCOMATEPHAIIOR);
HCCJICIOBAaHNE CBOWCTB KECTKOM BOJBI; MPOIIECCa TOPEHHUS Keje3a B KUCIOPOJe
(BOBMOXKHO  WCIOJB30BAaHUE  BUICOMATEPHANIOB); NPH3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIHi HAa HOHBI (MAarHUs, KaJbIHs, AIFOMUAHUS, IHHKA, sxene3a(ll)
n xeneza(lll), menu(ll); HaOGarOmEHWE W ONMMCAHHWE IPOIECCOB OKPAITMBAHUS
IUIAMEHU HMOHAMHU HATpUs, Kaluid M Kajdblus (BO3MOXHO HCIOJb30BaHHE
BUJICOMATEPHAIIOB); HCCIIeI0BaHNE aM(OTEPHBIX CBOMCTB TMPOKCH/IA ATFOMUHUS U
THAPOKCHUIA IIUHKA; pelIeHHe SKCIIePUMEHTAIbHBIX 33/au Mo TeMme «Baxnelinme
METaJITBI U UX COCTUHCHUS

XUMUS U OKpy’Karolas cpeja

4.1

HoBbie maTepuansl 1 TEXHOJIOTHH. BemecTBa n MmaTeprainbl B TOBCETHEBHOW KU3HU
yernoBeKa. XUMHS U 3J0pOBbE. be3onmacHoe UCoabp30BaHUE BEIIECTB U XUMHYECKHX
peakuuii B 0bITy. [lepBasi TOMOIIH TPH XUMHUUYECKHUX 0KOTaX U OTPABJICHHIX

4.2

4.3

OCHOBBI 3KOJOTMYECKON IPaMOTHOCTU. XHMHUYECKOE 3arpsA3HEHHE OKpPY KAroIIeh
cpensl IIJAK. Ponp xumum B pemeHUM sKooruyeckux mpobnem. IlpuponHsie
WUCTOYHUKU YIJIEBOAOPOJOB (Yrojb, HPHUPOAHBIM Tra3, He(dTh), HPOAYKTHI HX
nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

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




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHNS

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMBbl
OCHOBHOTI0 0011ero o0pa3zoBanus Ha ocHoBe PI'OC

IIpencrapienue:

11

0 TIO3HABAEMOCTH SBJICHHA NPUPOABI, TOHUMAHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XHWMHYECKOM HAayKM KaK OOJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIeld KyJabTypbl U IPAKTUYECKOU
JEATEIbHOCTH  4eJIOBEKa B  YCIOBUSIX COBPEMEHHOIO OOIIECTBa;
IIOHMMAHHE MECTa XMMUU CPEIU IPYIMX €CTECTBEHHBIX HAyK

1.2

0 HAy4YHBIX METOJIaX IO3HAHMS, B TOM YHCJIE JKCIIEPUMEHTAJIbHBIX U
TEOPETHUECKUX METO/IaX UCCIIEIOBAaHUS BEIIECTB U M3YUCHUSI XUMUYECKUX
peakiuii; yMEHHE HCIOIb30BaTh MOJEIU IJIsi OOBSICHEHUS CTPOCHUS
aTOMOB U MOJIEKYJI

1.3

0 chepax mpodeccHOHATEHON NEATEIBPHOCTH, CBS3aHHBIX C XUMHCH U
COBPCMCHHBIMHA TEXHOJIOIUAMU, OCHOBAaHHBIMHA Ha JOCTUKCHUSAX
XUMHYECKON HAYKH, YTO IMO3BOJIUT O0YUaIOLUMCS pacCCMaTPUBATh XUMHUIO
Kak cdepy cBoel Oynyiiei mpodecCHOHATBHON IEATEIIBHOCTH U CIENIaTh
OCO3HAHHBIN BEIOOP XUMHUH KaK MPOGUILHOTO MPeJMETa MPH MEPEXo/ie Ha
YPOBEHb CPEIHEro o01ero oopa3oBaHusI

2.1

Bianenne cucremMoil XMMUYECKUX 3HAHUM U YMEHUE PUMEHSTh CUCTEMY
XUMHYECKHUX 3HAHMM, KOTOpasi BKIIFOYAET:

BAKHEUIIIME XHUMHUUYECKHE TMOHATUSA: XHUMHYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IMPOCTOE M CIIOXKHOE BEIIECTBO, OJHOPOAHAS H
HEOJHOPOJIHASI CMECh, OTHOCUTEIbHBIC aTOMHAsI U MOJICKYJIIpHAsE MacCCHhI,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, OKCHUI,
KHCJIOTA, OCHOBAaHHE, COJb (CpemHssI), XUMUYECKas PEeaKIus, pPeaKiuu
COCIMHEHUS, PEAKIMU PAa3JI0KEHUs, PEaKIUH 3aMEeIIEHUs, peaKIuu
oOMeHa, TeroBoii 3 PeKT peakiuu, IK30- U IHAOTEPMUUYECKUE PEAKITIH,
pacTBOp, MaccoBasi 10JIs1 XMMUYECKOT'O 3JIEMEHTA B COEIUHEHUH, MACCOBAs
JI0JIsI ¥ TIPOLIEHTHAsI KOHIIEHTPAlMs BEIIECTBa B PacTBOpPE, AP0 aToma,
DIIGKTPOHHBIA CIIOM aToMa, aroMHas opOuTanb, paadyc aToma,
BAJICHTHOCTbD, CTCIICHb OKHCJICHHA, XUMHNYCCKaA CBs3b,
3JIEKTPOOTPHUIIATEIHFHOCTD, TIOJIAPHAS M HEMOJSIpHAsT KOBAJICHTHAS CBS3b,
HOHHAasd CBiA3b, MCTANIMYECKasd CBA3b, KpPUCTAIINYCCKAsA peméTKa
(aToMHasi, HIOHHAS, METAJUTMYECKas, MOJICKYJISIpHAS ), UOH, KaTHOH, aHUOH,
AJIEKTPOJIUT U HEDJIEKTPOJIHT, HIEKTPOIUTHICCKAS TUCCOIHAITHS, PEAKITIH
MOHHOTO  OOMEHa,  OKHCIUTEIbHO-BOCCTAHOBUTEILHBIE  PEaKIUH,
OKUCIUTENb M BOCCTAaHOBUTEIb, OKHCIEHHME U BOCCTaHOBJICHHE,




DIIEKTPOJIN3, XMMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBIE
pEaKIHM, CKOPOCTh XMMUUYECKOHN peakiuu, katanuzarop, [IJIK, koppo3us
METAaJIJIOB, CILIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHHU: 3aKOH COXPAHEHHUS MAaccChl,
nepuoauueckui 3akon [[.M. MenneneeBa, 3aKOH IOCTOSHCTBA COCTAaBa,
3aKOH ABOrajipo

2.3

TEOpHUU XUMUWU: ATOMHO-MOJICKYJIApHas TCOPH, TEOpHUL
SHCKTpOHHTH‘IeCKOﬁ Jucconruanumn

BJ'Ia,I[eHI/IC OCHOBaMH XUMHUUYECKOM I'PaMOTHOCTH, BKJ'II-O‘IaIOH_[Cf/'Ii

3.1

yYMEHHUE MPaBUIBHO MCIOIB30BATh N3YUYEHHBIE BEIIECTBA U MaTepHalbl (B
TOM YHCJE€ MUHEpPAIbHBIE yIOOPEHHUs, METAJIbl M CIUIaBBI, MPOIYKTHI
nepepabOTKA  MPHUPOJHBIX ~ MCTOYHHKOB  YIJIEBOJOPOJOB  (YIJId,
NPUPOHOTO ra3a, HeTH) B OBITY, CEIBCKOM XO3SHCTBE, HA IPOU3BOICTBE
¥ TOHMMaHUE 3HAYEHUsS JXHPOB, OCIKOB, YIJIEBOJOB MJsl OpraHu3Ma
YeJI0BeKa; YMEHHUE IPOTHO3MPOBATh BIIMSHHE BEIIECTB M XUMHYECKUX
IPOLIECCOB HAa OPraHN3M YEJIOBEKA M OKPY’KAIOIIYIO IPUPOIHYIO CpeLy

3.2

YMCHHUEC MHTCIPUPOBATH XUMHUUYCCKHUC 3HAHUA CO 3HAHUAMHU JPYTrHUX
y‘le6HBIX npeaAMCTOB

3.3

3.4

HaJIMYHMe OnbITa pabOTHI C pa3IMYHBIMU MCTOYHHKAMU HH(OpMAIUH 1O
XUMUM (HayyHas M HAy4YHO-IIONYJIsSIpHAs JMTepaTypa, CJIOBapH,
CIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHHC 00BEKTUBHO OLICHUBATb I/IH(I)OpMaLII/IIO O BCIICCTBAX, MHX
MMPEBPALICHUAX U IPAKTUYICCKOM IPUMCHCHUU U YMCHHUC UCIIOJIb30BATh eé
AJI pCIICHUA y‘I€6HO-H03HaBaT€J'II)HBIX 3aga4

Bnanenue ocHoBaMM MOHATHHHOTO anmapaTta ¥ CUMBOJHMYECKOTO SI3bIKa
XUMHHU JJIS1 COCTaBJIeHUs (OPMYJT HEOPTraHUUECKUX BEIIECTB, YpaBHEHHM
XMMHUYECKHX peakluii; ocHoBaMu XxuMudeckoit HomeHknatypsl (IUPAC u
TPUBUAJILHOMN )

VYMeHue OOBSACHATH CBSA3h IIOJOXKCHUS DJIEMEHTa B Hepnozu/lqecxoﬁ
CUCTEMC C YUCIOBBIMU XapPAKTCPUCTUKAMHU CTPOCHUA aTOMOB XUMHUYICCKUX
JJICMCHTOB (COCTaB u 3apdaa  dapa, o61uee YHCJI0 BHCKTpOHOB),
pacnpeaciicCHueM JJICKTPOHOB II0 JHCPIETHUYCCKUM YPOBHSAM ATOMOB
MEPBLIX TpéX MEepruoao0B, KaJlnusd U KaJIbIIUA

HpeI[CTaBJ'IeHI/Ie 0 nepnozuzmecxoﬁ 3aBHUCUMOCTH CBOMCTB XHMHYECKHX
9JICMCHTOB (pazmyc aToMa, Z-)JICKTpOOTpI/ILIaTeHBHOCTL), IMpOCTBIX U
CJIOXKHBIX BC€HICCTB OT ITOJIOXKCHUA 3JICMCHTOB B Hepnommecxoﬁ CUCTEMC
(B MaJIbIX MEpHUoAax M IIaBHBIX nozlrpyrmax) " JJICKTPOHHOTO CTPOCHUMA
aToMa

YMmenue kinaccuupoBarh:

7.1
7.2

XUMHNYECKHUEC DJICMECHTHI

HCOPTaHUYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCaKIIUU




YMeHue Onpeaciarh:

8.1 BaJICHTHOCTh M CTEINIEHb OKHUCIIEHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJT XUMHYECKOH CBSI3U W THUI KPHUCTAUIMYECKOW CTPYKTYpPHI B
' COCIMHEHUSX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpaX BEIIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHUCJIUTEb U BOCCTAHOBUTEIh
9 YMeHne xapakTepu3oBath (U3NYECKHe U XUMHUECKUE CBOMCTRA!
MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPOJ, TpaduT, aamas, KpeMHHUH,
9.1 asor, ¢ocdop, cepa, XJIOp, HATPUH, KAJIUW, MarHui, KaJIbIIUHA, aTIOMHUHHH,
JKee30)
CJIOHBIX BEIIECTB, B TOM YMCJIE UX BOJHBIX PacTBOPOB (BOAa, aMMHUAK,
XJIOPOBOAOPOJ, CEPOBOAOPOI, OKCUABI U TUIAPOKCHUIBI MeTayioB I-11A
9.2 rpynmn, amomunus, menu (I1), nunka, xenesa (Il u 1), okcuast yrnepoaa
' (I u 1IV), kpemuus (1V), asora u docdopa (Il u V), cepsr (IV u VI),
CepHHUCTas, CepHas, a30THCTas, a30THasA, ¢ochopHas, yroiapHasd,
KpEMHUEBAsk KUCIO0Ta U UX COJIN)
MPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 UX COCTaBa M CTPOEHUS, NMPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HX
' CBOICTB, BO3MOXHOCTh MPOTEKAaHHUS XHUMHUECKUX MPEBpAlICHUA B
Pa3ITUYHBIX YCIOBUAX
10 YMeHue cocTaBiATh MOJIEKYISIPHbIC K MOHHBIE YPABHEHUS PEaKIIUii, B TOM
qHcIe!
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WUTIOCTPUPYIONINX XUMUYECKUE CBOWCTBA W3YYCHHBIX KIIACCOB (TPYIIIT)
' HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXKI1Yy HUMH
11 YMeHue BBIYHUCISTE (MIPOBOJUTH PACUETHI):
111 OTHOCHTEJIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChI BEIIECTB, MACCOBYIO
' JIOJTF0 XUMHYECKOTO AJIEMEHTA B COSTMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YPAaBHEHUSIM XUMHUYECKUX PEAKIIUi U HAXOAUTh KOJIMYECTBO BEIIECTBA,
' 00BEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJJaMU HAy4HOTO MO3HaHUs (HaONIO/eHUE, W3MEpEHUeE,
121 9KCIIEPUMEHT, MOJICITMPOBAHUE) TIPH WU3YYCHUU BEIIECTB U XHUMHUYCCKUX
' SIBIICHHUI; YMEHUE CPOpPMYIHNpOBaTH MPOOIEMY M TNPEIIOKHUTh MyTH e
pereHus
12.2 0e30macHoi paboThl C XUMUYECKUMU BEIIECTBAMH, XUMUYECKON MTOCYA0N

U 1abOpaTOpPHBIM 000PYAOBaHUEM




12.3

13

npaBuJIaMy 0€30MacHOTO OOpallleHUs C BEIIECTBAMH, MCIOIb3YEMBIMU B
MOBCE/IHEBHOM KW3HHU, MpaBWJIaMU TOBEACHHUS B LEIIX cOepexeHus
3MI0pPOBbS. M OKpYXKaIOLllell MPUPOJHOW Cpeapl; IMOHUMaHHE Bpeaa
(omacHOCTHM) BO3JICHCTBUS Ha )KUBbIE OPTraHU3MBI OIpeIeIEHHBIX BEIIECTB,
CI0CcOO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS

Hannuue IMMPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA W OCYUICCTBIICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3y4eHHE U OmMHCcCaHhe (PU3NUYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE C
(U3NUECKUMU U XUMUYECKUMU SIBICHUSMH;, OIBITHI, WIUTIOCTPUPYIOIIHE
IPU3HAKU IPOTEKAHUS XUMUYECKUX peaKIuil

U3Yy4eHHE CII0OCOO0B pa3ziesieHus: cMeceit

13.3

MOJIY4YCHHUEC KUCTIOpOoaa U U3YUYCHUC CTO CBOﬁCTB; MOJIYUYCHHUEC BOAOPOJa U
HU3YUCHHUC CTO CBOﬁCTB; MOJIYUYCHHEC YIIICKHUCIOIO I'ada U HU3YUYCHUC CIO
CBOI>'ICTB; MOJIYUYCHHNEC aMMHaKa U U3YUYCHUC CT'O CBOMCTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJICHUE  PACTBOPOB C  ONPEACIEHHOM MAacCOBOM  JOJIEH
PacTBOPEHHOIO BEWIECTBA

MPUMEHEHHE MHIUKATOPOB (TakMyca, MeTuiopaHxka u (eHondranenna)
JUTSL OIIPEICIICHUS XapaKTepa cpeibl B paCTBOPax KUCIOT U MIEI0Yei

HCCJICIOBAHNE U ONMCAHNE CBOMCTB HCOPTaHNYCCKUX BCUICCTB Pa3JINYHbIX
KJIaCCOB; HU3Yy4YCHHC B3aUMOJCHCTBUS KUCIIOT C METaljilaMH, OKCHUAaMH
MCTAJIJIOB, PACTBOPHUMBIMH U HCPACTBOPUMBIMU OCHOBAHHUAMMH, COJIAMH;
IMMOJIY4YCHHUE HEPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHUEC OJHOI'O MCTalljia
APpyrumMm M3 pacTBopa COJH; HCCICAOBAHUC an)OTepHBIX CBONCTB
TUAPOKCHUI0B aIFOMHUHUA 1 HUHKA

pemICHUC SKCHCPUMCHTAJIBHBIX 3aJla4 IIO TEMaM: «OCHOBHBIE KJIACCHI
HCOPTaHNYCCKUX COCHHHGHHﬁ)); <<3J'ICKTpOJ'II/ITI/I‘-IeCKa$I JAUCCOLIMAIIHUA,
«Baxnelnye HeMETalllIbl U UX COCOUHCHUA», «Bakneiinme MeTamibsl U
UX COCAUHCHUA

XUMUYECKHE SKCIEPUMEHTHI, WITIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS
peaxiuii HOHHOTO OOMEHa; KaYeCTBEeHHbIE PEaKI[MU Ha MPUCYTCTBYIOIINE
B BOJHBIX pPAacTBOpax HOHBL: XJIOpUA-, OpOMHI-, HUOAUI-, CyIb(ar-,
docdar-, kapOboHAT-, CHUIMKAT-aHUOHBI, THUIPOKCHUI-UOHBI, KATHOHBI
aMMOHMUSI, MarHKs, KaJIBIIHS, aTIOMHHHMS, XKene3a (2+) u xkenes3a (3+), meau
(2+), nuHEKA

YMmenune:

141

NPEJCTaBIsATh  pe3yJbTaThl  AKCIIEpUMEHTa B  (OpMe  BBIBOJOB,
JI0Ka3aTeNbCTB, TIpaQUKOB W TaOJWIl M BBIABIATH OSMIHUPUYECKHE
3aKOHOMEPHOCTHU

14.2

YCTAQHABJIMBATh CBSI3M MEXIY pealbHO HaOII0JaeMbIMU XUMHUYECKUMHU
ABJIEHUSIMU UM TPOLIECCAMH, MPOUCXOISAIIUMU B MaKpo- U MHUKPOMHpE,
OO0BSACHATH MPUYMHBI MHOTOOOpa3Hsl BEILIECTB




HEPEYEHbDb SJIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX 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 (bopMyna. BanenTHOCTh aTOMOB XUMHUYECKHX 3IeMeHTOB. CTeleHb
OKHCIICHUA

1.4

3aKOH MOCTOSHCTBA COCTaBa BCHICCTB. OTtHocHuTEeIbHAS aTOMHAs Macca.
OrHocuTtenpHas MOJICKYJIIpHasg Macca. MaccoBas I0JIsI XUMHAYECKOT'0 3JIEMEHTA
B COCIUMHCHHNU

1.5

1.6

KomngectBo BemectBa. Mosb. MomsipHass Macca. MomnsipHbIi 00bEM Ta30B.
BzanmocBs3n KOJNM4YCCTBA, MACChI K YUCJIa CTPYKTYPHBIX €AWMHUI] BEIICCTBA

Pusnyeckue U XMMHUUYECKHUE SIBICHHA. XMMHUUYECKas peakuus U €€ IpU3HAKU.
3aKOH COXPaHEHMs MacChl BEIECTB. XMMHUUYECKHUE YPaBHEHUS

[Iepnonnueckuit 3akoH u [lepuonnueckas cucreMa XuMu4eckux anemenTos [1.1.
Menpeneea. CTpoeHHE aTOMOB

2.1

2.2

2.3

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucreMa XUMU4eCKux anemenTos [1.1.
Menpeneesa. Ilepuons! u rpynnsl. OU3UYECKUN CMBICIT ITOPSAKOBOTO HOMEDA,
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 M3MEHEHUU CBOMCTB XMMHUYECKUX JJIEMEHTOB MEPBBIX TPEX
NIEPUOJOB, Kanus, Kauplusd (paguyca aToMOB, 3JIEKTPOOTPULATEIBHOCTH,
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

Xumuueckasi CBsi3b. KoBajeHTHass (MOJsipHass MW HEMOJIApHAsi)  CBS3b.
DNeKTPOOTPUIIATETLHOCTh ~ XUMHYECKHUX  BJIEMEHTOB. HouHast  CBS3b.
Meramnuueckas CBSI3b

Tunel KpuUCTANTUYECKMX pEMmETOK (aTOMHas, WOHHAs, MeTaJuInyecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA 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
(coneobpa3zyromue: OCHOBHBIE, KHCIIOTHBIE, am(oTepHBIE) u




HecoJieoOpa3yromre; OCHOBaHWH (MIENOYM W HEPACTBOPHMBIE 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-METAJUIOB: JIUTHUSA,
4.3 HATpHs, Kajausl, MarHus W KaJbLUs, AJIOMUHHMS, JKele3a. JIEKTPOXUMHUYECKUAN
psiI HaNIpsDKCHUM METaJuIoB
44 du3nyecKkue U XMMHUYECKUE CBOMCTBA BOAOPOJHBIX COECAMHEHHH HEMETAJJIOB:
' XJIOPOBOJIOPOJA, CEPOBOAOPOA, aMMHAKA
dusnyeckne ¥ XUMHYECKHE CBOWMCTBA OKCUAOB HemeTauioB: cepbl (I1V, VI),
4.5 azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). ITonyuenue
OKCHJIOB HEMETAJLIOB
46 Xumuyeckue cBoiictBa okcunoB: mMetaiioB IA—-IIA rpynn, uunka, meau(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
OOmre XMMHUYECKHEe CBOWCTBA KHCIIOT: XJIOPOBOAOPOAHOM, CEPOBOIOPOIHOM,
48 CEpHUCTOM, CEpHOH, a30THOM, (HOCHOpPHOI, KPEMHHEBOW, yroiabHOW. OcoObIe
' XUMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.
[Tonyuenune xkucnor
4.9 OO0mue XuUMHUYECKUE CBOMCTBA cpenHuX coneid. [Tomyuenue coeit
410 [Tonmyyenue, coOupaHue, pacro3HaBaHUE BOJOPOJA, KHUCIOPOJA, 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 peaKkLiun
Krnaccudukanys XuMHYecKuX peakiuil Mo pa3jauyHbIM MPU3HAKaM: 10 YHUCITY U
5.1 COCTaBYy YYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIIOBOMY 3¢ (deKTy, Io
M3MEHEHHUIO CTENeHE OKUCICHUSI XUMUYECKUX JIEMEHTOB
59 TennoBoit 3pPexT XumMuueckoi peakiiy, TEPMOXUMUYECKHE YpaBHEHH. DK30-
' U DHIOTEPMUYECKUE PEAKIIUU. TepMOXUMUYECKUE YPABHEHMS
OKHCINTENEHOBOCCTAHOBUTENbHBIE peakui. OKUCIUTENIN U BOCCTAHOBUTEIH.
5.3 IIporiecchl  OKHMCIEHMS M BOCCTaHOBJCHHS.  DJEKTPOHHBIM  OanaHc
OKHUCJINTEIbHOBOCCTAHOBUTEIBHON PEAKIINU
54 Teopus anexkTponuTHueckor nucconuannn. KaTnoHbl, aHMOHBL. DIIEKTPOIUTHI U
' HeIeKTpoNIuThl. CUITbHBIE U clla0ble 371eKTPoJuThl. CTeneHb AUCCOIUAINH
55 Peakiiun voHHOrO OOMeHa. YCIIOBHS NMPOTEKAaHUS peakluil MOHHOro oOMeHa,

ITOJIHBIE U COKPAIIEHHBIE MOHHBIE YPABHEHUS PEAKIIMM




XuMHS ¥ OKpYXKarolas cpeaa

6.1

6.2

6.3

6.4

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 — JOXK[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 COCTUHEHUH B
OBITY, MEIUWIIMHE, TPOMBIIIJICHHOCTH W CEIIbCKOM Xxo3siicTBe. IlpumeHeHue
METa/UIOB M CIUIaBOB (CTayib, YyryH, IIOPATIOMUHUHN, OpoH3a) B OBITY H
MPOMBIIICHHOCTH MX coenuHeHu. [IoHITHE 0 KOPPO3HH METaJIIOB, OCHOBHBIC
CIOCOOBI 3alIUTHI UX 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, ATHWIEH, AalleTUJIEH, 3TaHOJ, TJULEPUH, YKCYCHas
kucnora). [loHATHEe O OMOJIOTHYECKH BaXKHBIX BEIECTBAX: JKHpaX, OelKax,
YIJeBOJaxX — M UX POJIM B JKU3HU YEJIOBEKA

7.1

PacuyéTer:

110 Q)opMynaM XUMHNYCCKUX COC,I[I/IHCHI/Iﬁ

7.2
7.3

Macchl (MacCOBOM) JIOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

110 XUMHUYCCKUM YPABHCHUAM




