I'bOY COII Ne 10
rocyapcTBeHHOE OroKeTHOE 001eoOpa3oBaTelibHOe yupexkaeHue Camapckoii 006IacTu
cpenHsisi odeoopazoBarenbHas mkoiaa Ne 10
HMMEHH MOJHOTOo KaBasiepa opaeHa Cnasel [letpa ['eopruesuua Makaposa
ropoja JXurynescka ropojckoro okpyra XKurymnesck Camapckoit ooactu

445359, Poccuiickas @eneparnmst, Camapckast 001acTb, TOpocKoi okpyr JKurynesck, ropos Kurynesck,
B-1, 1. 29. Tenedon/pakc: 8 (848-62) 2-54-40. E-mail: cu_sch10zhg@63edu.ru

«PaccMOTpPEHO 1 pEKOMEHIOBAHO K «ITpoBepeHo» «YTBEPKIACHO»
YTBEPKACHUIO» METOAUYECKUM 3aMECTUTENIEM IMPEKTOPA HAunpexrop
o6beMHERNEM yauTeneit ecrecTBenHo- 1O yuebHo-BocniutarensHoi  I'BOY COIII Ne 10
HAYIHOTO KA pabote lilep E. A.

potokon Ne 1 T'BOY COII Ne 10 [Tpuka3z Ne 101-o7
MPOTOKOJT Ne .

’ bypeesoii JI. A. oT «28» aBrycra 2025 1.
«25» aBrycra 2025 T. YDEEEO T aoy aptyet :
PykoBonnrens MO
Enpuannnona E. O.
PABOYAS ITPOTPAMMA

(ID 7278559)

yueOHOro npeamera « XumMus (yriayoJeHHbId YPOBEHb)

U1 oOydaromuxcs 8 — 9 kimaccon

C=RU, O=I'BOY COLU Ne 10,
CN=E.A. Wep,
E=cu_sch10zhg@63edu.ru

‘ l ‘\ 2025.08.29 18:08:17+04'00'


mailto:cu_sch10zhg@63edu.ru

HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMHHM OCHOBHOrO o00miero ooOpazoBaHusi (yriiyOJ€HHBIN
YpOBEHB) COCTaBIIEHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeIbHON MPOTrPaMMBI OCHOBHOTO OOIIIET0 00pa30BaHus, MPEICTaBICHHBIX
B ®I'OC OOOQ, ¢ yuerom ¢enepaibHOl paboyeil mporpaMMbl BOCIIUTAHHUS.

[IporpaMmma 1o XuMMUM pazpaboTaHa C MENbI0 OKa3aHWSA METOJUYECKON
MOMOIIIH YYUTENIO B CO3/IaHUU paboueii MpOTrpaMMBbI IO YIeOHOMY TPEMETY.

[Iporpamma mo xumuu Aa€T MOPEACTABICHUE O LENAX, OOIed CTpaTeruu
OoOyueHUs, BOCIUTAHUS ¥ PA3BUTUA OOYYAIOIIUXCS CpPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeaersieT 00s13aTeNIbHOE MPEAMETHOE COJIepKaHKE, €T0 CTPYKTYPY IO
pa3dgenaM W TemaMm, paclpeaeNeHHe 1Mo  KjaccaMm, PEeKOMEHIYeMYIO
MOCJICIOBATCIBHOCTh ~ U3YYCHHS XHMHH C  yYETOM  MEXKIPEAMETHBIX M|
BHYTPUIPEIMETHBIX  CBSI3eH, JIOTUKM  y4eOHOrOo  TpoIecca, BO3PACTHBIX
ocoOCGHHOCTEH oOydaromuxcsa. B mporpamMme 10 XUMHH — yYUTBHIBAIOTCS
BO3MOXKHOCTH Y4eOHOTO TMpeIMeTa B peanu3alid TPeOOBaHWN K IUTAHUPYEMBIM
JUYHOCTHBIM, METANPEJIMETHBIM M TPEJIMETHBIM pe3yibTaTaM OOyYCHHS U B
(GOpMUPOBAaHUU OCHOBHBIX BHUIOB Y4COHO-TIO3HABATEIHHOW  JIEATEIBHOCTH
00y4aromerocs o OCBOSHUIO y4eOHOTO CO/IePIKaAHMS.

N3yuenne XxumMuuM Ha  ypOBHE OCHOBHOTO  00miero oOpa3oBaHus
OpPUEHTUPOBAHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJI BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTUS HMHTEIUIEKTYaJbHBIX CIIOCOOHOCTEN U
MHTEPECOB OOYyYaIOIIUXCS, HA TPOJOJDKEHHWE OO0ydYeHHs Ha YpPOBHE CpPEIHEro
ob1rero oOpazoBaHusI.

3HaHWE XHMHH CIY>KUT OCHOBOM st (OPMHpPOBAaHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT GopMUPYEMbIe XUMUEH TIPEICTABIICHUS O TIPEBPAIEHUSX SHEPTUH U
BEIIECTB B MPUPOJE, O MyTAX pelIeHUs TI00aJbHBIX MPOOJIEM YCTOWYHUBOTO
pa3BUTHS YEJIOBEUECTBA — CBIPbEBOM, SHEPTETUUYECKOW, IPOJIOBOJIBCTBEHHON
po0JeM, MPoOIJIeMBbI SKOJIOTHYECKON O€30MacHOCTH, ITPOOJIeM 3paBOOXpaHEHHUS.

N3yuyenne xumuu:

CHOCOOCTBYET  pealu3allud  BO3MOXHOCTEH  JJIsI  CaMOpa3BUTHA U
dbopMupoBaHUS  KyJbTypbl  JUYHOCTH  OOydYalImuxcs, UX o0meid
(GYHKITMOHAIBHON TPAaMOTHOCTH;

BHOCHUT BKJaJ B (POPMHUPOBAHUE MBINUJICHUS U TBOPYECKHX CIOCOOHOCTEM
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
OKCIIEPUMEHTATBHBIX M HWCCIEAOBATENbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK U B IPO(HECCHOHATLHOM eI TeTbHOCTH;

3HAKOMHUT CO CHeNU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJIbIBAET OCHOBBI
MPEICTABICHUN O €TUHCTBE MPUPOJIBI M YEIOBEKA, SIBISICTCS KIIFOYEBBIM ATAIllOM B
dbopMHUpPOBAaHUY E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH O0YJaIONTNXCS;



crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUs B OOYYEHHMM XUMHUU OOECHEeYMBAIOTCS CIELHPUKON
COJIEpKaHMsI TIPeAMETa, KOTOPBIA SABJSIETCA TMEAaroru4eckd aJanTHPOBAHHBIM
OTPa)KEHUEM OIPEJICTICHHOT0 dTara pa3BUTH XUMUH.

VYriyOnéHHbIl Kypc XMMHUHU OCHOBHOTO 0OIIero o0pa3oBaHusi OPUEHTUPOBAH
Ha OCBOEHHE O0YYArOIIUMUCS CUCTEMBI IEPBOHAYATBHBIX MOHITHUI XUMUU, OCHOB
HEOPraHUYEeCKON XHMHH, OCHOBOIIOJATAIONIUX MPEJICTABICHUN OOIel XUMUU U
OTJICJIbHBIX 3HAYUMBIX TTOHSATUM OPraHUYECKOU XUMHUH.

Crpyktypa coaepkaHusi MpOrpamMMbl MO0 XUMUHM C(HOPMUpPOBAHA HA OCHOBE
CHUCTEMHOro mojaxoja k e€ uizydeHuto. CojepxkaHue CKIAIbIBAETCS M3 CUCTEMBI
MOHSTUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TOHSATUN O XUMUYECKOM
peakiuu. O0Ge ATH CHCTEMBbl OPraHW30BaHBI MO MPHUHIUITY TOCJIEI0BATEIHLHOTO
Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEJICTABICHUN PA3HOT'O YPOBHS:

ATOMHO-MOJICKYJISIPHON TE€OPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnonnueckoro 3akona /[.J1. MeHaeneeBa kak OCHOBHOTO 3aKOHA XUMHUM;

YUCHHS O CTPOSHUM aTOMa U XUMHYECKOMN CBSI3U;

peACTaBICHUN 00 DJIEKTPOJUTUUSCKON TMCCOIUAIIMN BEIIECTB B PACTBOPAX;

0 XUMHUYECKON KUHETUKE U TEPMOJUHAMUKE.

B ocHOBY TeopeTHUeCKHMX 3HAHUM TMOJOKEHbI SMIUPUYECKU TOJTyUYECHHbIE
¢dakTbl. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHSA
K JpyroMy U 0O€cleunBaroT O00y4aromuMcs BO3MOXXHOCTb OOBICHATH H
IPOTHO3UPOBATh CBOMCTBA, CTPOEHHE M OOJACTU MPAKTHYECKOTO MPUMEHEHHS
U3y4aeMbIX BEIIECTB.

OcBoeHue cojfepkaHus TOPOrpaMMbl O  XUMHH  TPOUCXOAHUT  C
UCIIOJIb30BAaHUEM 3HAaHUW M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
OKpYyXXaromuii mMup, Ouojorus, pusnka, mMaremaTuka, reorpadus, TEXHOJIOTHS,
UCTOpPHUSL.

[Iporpamma ocHOBHOrO o0mIero oOpa3oBaHHS 1O XUMHH (YTIIyOJIEHHBIN
YpOBEHb) OpPHUEHTHpPOBAHA Ha COXpaHEHHE (PYHIAMEHTAJbHOTO XapakTepa
oOpa3zoBaHus, cHenUUKA Y4eOHOTO IMpeaMeTa W O0O0ECIeUeHHE YCIICIIHOTO
oOydeHHsI Ha CIEQyIOIeM YypoBHE oOpa3oBaHusi. B mporpamMMe 1o XUMHH
peanu3yeTcsl pa3BUBAIONIAs M MPAKTHYECKas HAMPaBICHHOCTh OOy4YEHUS XUMUH,
mubdepennmanus  oOydeHUs,  BKIIOYArOmas  OpOoQHIbHYI0  MOATOTOBKY
oOydJarmmxcs H TMOCJIEAYIoNee CaMOOMpPECICHHEe B BHIOOpPE HAIPABICHUS
oOydeHwust B Ipo(UIBHBIX KJIaccax.

YrnyOonéHHoe WM3ydyeHHWE XHMHU  CIIOCOOCTBYET  peanu3aluu  3aaad
npodeccuoHambHON OPUEHTAIIMN U HAIIPABJICHO Ha MPEI0CTABICHNE BOZMOXKXHOCTH
KaXJIOMy OOyYarlleMycsi MpOSIBUTh CBOM HWHTEJUIEKTYaJlbHbIE W TBOPYECKHE
CIOCOOHOCTH TMpPU  U3YYEHUHU Y4YeOHOro mpeaMeTa, HeOoOXOAUMble IS
MPOIOKEHUSI 00pa30BaHusl U JaJIbHEHIIEH TPYIOBOM JAEATEIbHOCTH.



[Iporpamma mno xumuu (yriyOn€HHBIA YpPOBEHb) MpeJHA3HAYEHa IS
HCIIOJIb30BaHUSI B 00pPa30BATENbHBIX OPraHU3alMsgX, PeaTu3yIoIIUX MPOrpaMMbI
g depeHurpoBaHHOrO (YriIyOJ€HHOrO, NPOQUIBHOTO) HM3YYEHHUS OTICIbHBIX
y4eOHBIX TPEAMETOB HA YPOBHE OCHOBHOT'O 00ILIEr0 00pa30BaHus.

OO6pa3oBaTenbHble (PYHKIUU XMMUU, U3y4aeMOW Ha YIJIyOJIEHHOM YpPOBHE,
peanu3yroTcsi B rmpoiiecce GOpMHUPOBAHUS 3HAHUM OCHOB XMMHUUYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, O0JIACTH NMPAKTUYECKON NeATEeIbHOCTH
YeJloBeKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOWM KyJIbTYphl. 3ajada y4eOHOTO
MpeIMETa COCTOUT B (POPMUPOBAHUM CUCTEMbBI XMMUUECKUX 3HAHUWA — BaXKHEHIIINX
(akTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUHN, JOCTYIHBIX 0000IICHHI
MHUPOBO33PEHUYECKOr0 XapakTepa, S3blka HAayKd, B MPUOOIIEHWH K HAYYHBIM
METOJaM T[O3HAaHWUA TPU HU3YYEHHH BEIIECTB W XHMHUYECKUX pEeaKIui,
(opMHUpPOBaHUU W Pa3BUTHM MO3HABATEIBHBIX YMEHUN U CIOCOOOB AESTEIbHOCTU
U UX TNPUMEHEHUU B Yy4yeOHO-TIO3HABATEIBHOW U YyueOHO-HCCIIEOBATEIBCKON
JeSTENbHOCTH, OCBOCHUM TMpaBuil Oe30macHoro oOpalieHus ¢ BeIIeCTBaMU B
IMOBCEHEBHOM KU3HU.

Lenu uzydyeHus XUMUU OTPAKAIOT HAMIPABIECHHOCTh OOYUYEHHS HA Pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIJIEKTa U OOLIEH KYJIbTYPHI.

N3yyenue XuMHUM HANPaABIEHO HA IOCTHXKEHHUE CIICTYIOIIMX HEeei:

dbopMHUpOBaHUE MHTEIUVIEKTYaJIbHO Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPHUHSATUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

dbopMHUpOBaHUE CUCTEMbI XUMUYECKUX 3HAHUI KaK KOMIIOHEHTA €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpa, KaK OCHOBBI JJIsi MOHMMaHUS XHUMHUYECKOW CTOPOHBI
SABJICHUN OKPY>KAIOLIEr0 MUPA, OCBOCHHE SI3bIKA HAYKU;

npuoOIIeHHEe OOYYaroIIUXCsd K CaMOCTOSITCIIBHOM IMO3HABATCIBPHON M
UCCIENOBAaTEIbCKOW  JEATENIbHOCTH, K  HAyYHbIM  METOJaM  IO3HAHWS,
(dbopMuUpOBaHNE MOTHBAIIUU U Pa3BUTHE CITIOCOOHOCTEH K M3YUCHUIO XUMHH;

dbopmupoBanue  0o0mieH  (QYHKIMOHATBHOH W €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPY’KaIOUIEro MUpa, MCIHOJIb3ysl 3HAHUS W OIbIT, MOJYYEHHBbIE MPU H3YyYEHUH
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCETHEBHOW JKU3HU W
TPYZOBOU JEATEIbHOCTH;

pa3BUTHE Yy OOydYalomuxcsi WHTEpeca K HU3YYCHUI0O XUMUU U chepam
JESTENBHOCTH, CBSI3AHHBIM C XUMHUEH, MOTHUBAIMS K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOILIETO MPOGUIIS U HANIPABJIEHHOCTH JAIbHEHIIIETO 00yUYeHHUS,;

OCO3HAHHE LIEHHOCTH XMMHMYECKUX 3HAHUU B KU3HHM YEJIOBEKA, MOBBIIICHHUE
YPOBHS 3KOJOTHUYECKOW KYJIbTYPbl, HENPHUITHE IECUCTBUW, NPUHOCAIIUX BpEX
OKPY’KAIOWIEN CPEE U 3I0POBBIO JIKOJICH;

NpUOOPETeHNE O0YYAIOIUMHUCS OIbITA CAMOIIO3HAHWMSI, KIFOYEBBIX HABBHIKOB
(KITHOUEBBIX KOMIETEHIMI), HEOOXOUMBIX JJIS Pa3IMYHbIX BUJOB JEATEIbHOCTH.

Ha yrny6nénnoe m3ydenue ydeOHOro npeamera « Xumus» otBoauTtcs mo 102
gacoB B 8 1 9 kimaccax (3 waca B Hezeno), Bcero 204 gaca 3a 1Ba roga o0ydeHwus.



COIAEPKXAHUE OBYYEHUA
8 KIIACC

IlepBoHayaibHbIe XMMUYECKHE IOHATHS

XuMusi — BakHasi 00JIaCTh €CTECTBO3HAHUS M MPAKTUUYECKOU NIESITEIBHOCTH
yenoBeka. [Ipeamer xumun. Ponb xumun B xu3HU venoBeka. KpaTkue cBeneHus
00 MCTOPUU BO3ZHUKHOBEHUS U PA3BUTUA XUMHUHU. XUMHUS B CUCTEME Hayk. Tena u
BemiecTBa. Dusznueckne W XUMHUYECKHE CBOMCTBAa BEIIECTB. ArperaTtHbie
cocTtosiHusl BewlecTB. [IOHATHE O TEOPETHYECKUX U IMIIMPUUECKUX METOJaX
MO3HaHUS B €CTECTBEHHBIX Haykax. lIpeacraBieHus O HaydHOM MO3HAHUHU Ha
AMITUPUYECKOM YPOBHE: HAOJIOJICHUE, U3MEPEHHUE, IKCIICPUMEHT, MOJICITUPOBAHUE,
BbluucieHue. [lpeacraBieHnus 0 HAayYHOM MO3HAHUM HAa TEOPETHYECKOM YPOBHE:
Hay4yHble (aKThl, MpobdIeMa, TUI0Te3a, TEOPHs, 3aKOH.

A3pik XxuMuH. VICTOUHMKHN XUMHUYECKON WH(pOopMaIim.

[TonsiTue 0 Meromax paboOThl ¢ XUMHUYECKHUMU BemlecTBamMu. O0Opya0BaHHE
IIKOJIBHOM XuMHUeckoi Jnaboparopuu. IIlpaBuna Oe3omacHOro oOpamieHus ¢
BEIIECTBAMU U JJA0OPATOPHBIM 00OPYI0BAHHEM.

Uucteie BemiecTBa U cmecu. [lpupoaHbie cMecu: BO31YyX, MPUPOJIHBIA ras,
He(dTh, MPUPOJIHBIC BOJIbI, TOPHBIC MOPOJIBI U MUHEpasbl. [IOHATHE O TOMOTEHHBIX
U reTeporeHHbIx cMecsx. CrocoObl pazaenenus cMeceil. OuncTka BeIecTB.

BemectBa M XUMHYECKHE peaKIUU. ATOMBI M MOJEKYJIbl. XHUMHUYECKHE
anemMeHTbl. CUMBOJIBI XUMHYECKUX 3JEMEHTOB. lIpocThie M CIIOKHBIE BEIIECTBA.
Merannel U HeMmeTauibl. BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHHSI.

Xumuueckast hopmyna. BaleHTHOCTh aTOMOB XMMUYECKUX DJIEMEHTOB. 3aKOH
NOCTOSIHCTBAa cocTaBa BemiecTB. OmnpenesieHHe BAJICHTHOCTH 3JEMEHTOB 11O
dbopmynaM OWMHApPHBIX COCAMHEHUM U cocTaBieHHE GOpMYysT OWMHAPHBIX
COCIMHEHUI TIO0 BaJlEHTHOCTU »3JIeMeHTOB. OTHOCHUTENIbHAsi aTOMHas Macca.
OTHocuTENnbHAs MOJIEKYJIsSIpHAas Macca. MaccoBas 10J8 XUMHUYECKOrO 3J1€MEHTa B
coenunennu. Haxoxnenue npocTeiimel popmMyIibl BEMIECTBA 10 MACCOBBIM JOJISIM
3JIEMEHTOB.

KommuecTBo Bemecra. Monbs. Mossipras macca. B3aumMocBsI3p KOJIMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX €JWHHI] BemiecTBa. Pacuets mo Qopmynam
XUMHYECKHX COEAMHEHUH. MoisipHas Macca cMmecH BewecTB. MousbHas a0
XAMHYECKOTO JJIEMEHTa B coeauHeHuu. Haxoknenwe mpocteitniein (hopMmyisl
BEILIECTBA MO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Pu3nyecKue U XUMUYECKHE SBICHUSA. XMMHUYECKAsT PEAKLIHsS U €€ IMPU3HAKHU.
VYcnoBust NpoTeKaHUs XUMUYECKUX peakuid. 3aKOH COXPAaHEHUsI MacChl BEIECTB.
ATtoMmHO-MonekysipHas Teopus. JKusHp u gesrensHocTh M.B. JlomoHOCOBa.
XUMHUYECKUE ypaBHEHUA. TUIBI XUMUYECKUX peaKlMil (COeIMHEHNUS, PA3I0KEHHUS,
3amelnieHus, ooMeHa). PacueTsl Mo XUMHYECKUM YPABHEHUSIM.



OKCIIEpUMEHTAIbHOE HW3Y4YCHHE BEHIECTB M SBICHUH. 3HAKOMCTBO C
XUMHAYECKON TOCYyNoi, ¢ mpaBwiamMu padboOTel B JabOpaTopuu U TpUEMaMH
oOpaieHust ¢ Ja0oOpatopHbIM  oOopynoBaHueM. H3yueHue u  ONUCaHUE
¢u3nYecKnx CBOMCTB OOpPa3[OB HEOPraHMYECKUX BEHIECTB — METAUIOB W
HeMmeTtayyioB. HaOmionenue ¢usnmyeckux (IIaBieHHWE BOCKa, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKe, KAIEHHWE M KOHICHCAIMS BOABI) U XUMHUYECKHUX
(ropeHue cBe4H, MPOKATMBAHHE MEIHON MPOBOJIOKH, B3aUMOJCHUCTBUE COMABI WJIH
MeJia C COJISIHOM KuCIOoTOM) siBieHuil. O3HakoMiieHWe ¢ oOpasllaMH BEIIEeCTB
KonmnyecTBOoM | wmomb. HalOmroneHune u ommMcaHuWe MPU3HAKOB MPOTEKAHUS
XUMHUYECKUX PEAKIHi (pa3nokeHue caxapa, B3auMOJEHCTBHE CEPHOM KHUCIOTHI C
xjopusioM Oapusi, mojaydyeHue U paznoxeHue ruapokcuna wmeau (II) npu
HarpeBaHWU, B3auUMOJEHCTBHE kene3a ¢ pactBopoMm conu meau (). Mzyuenue
crioco00OB  pa3ieneHus cmeced (C TOMOIIBID MarHuTa, (QUIBTPOBaHUE,
BBIMTAPUBAHUE, JUCTUILIALNS, XpoMaTorpadus), MpoBeecHNEe OUYUCTKU TOBAPEHHOM
comu. HaOmroneHne u OmuMcaHue OIBITOB, WILTIOCTPUPYIOMIUX 3aKOH COXpPaHCHHS
MaccCBhl.

Baxueiimue npeacTaBuTe M HEOPraHM4eCKMX BelecTB

[IpencraBnenuss o ra3zax. Bo3gyx — cMmech razoB. CocraB Bo3ayxa. 3aKOH
ABoragpo. Monspabeiii 00BEM Ta3oB. OTHOCHTENbHAs IUIOTHOCTh Ta30B.
Omnpenenenne OTHOCUTEILHON MOJIEKYJIIPHON Macchl ra3000pa3HOro BeIIecTBa 1O
U3BECTHOW OTHOCUTENBHOM IIOTHOCTH. OOBEMHBIE OTHOIICHHS Ta30B IMIPH
XUMHUYECKUX PEAKLIUAX.

Kucnopon — snemenT u mpocroe BewecTBo. HaxoxzaeHue xucinopona B
npupoje, GU3nYecKue U XUMHUIECKHUe CBOMCTBA (pEaKIMi TOPEHUS U OKUCIICHHUS).
IIpouiecchl okucienusi B kuBoM mnpupoae. Oxcunabl. [IpumeHeHune kuciopoja.
CriocoObl Moy4eHus: KUCIOPOia B 1a0OpaTOpUH U MpoMbIIUIeHHOCTH. [ToHsTHE O
karanuzatope. KpyroBopor kwucnopoma B mnpupome. O30H — amioTpomHas
monudukanusa kuciopoga. (O30HOBBIM CJOW, €ro 3HAYCHHE JJIs IKUBBIX
opranu3moB. Pa3pyiieHne 030H0BOIO Ciosl.

TemmoBoit A (exT XUMHYECKOW peakinu, TEPMOXMMHYECKUE YpaBHEHUS,
9K30- U BHJIOTEPMUYECKHE peakuuu. TormnuBo. Mcnonb3oBaHWE yriisi 1 METaHa B
KauecTBE TOTUINBA. 3arpsi3HeHue Bo3ayxa. [lonsTue o mapHuKoBoM 3¢ heKxTe.

Bonmopon — »memenT m mpocrtoe BemecTtBo. Haxoxaenue Bogopoma B
npupoae, (Qumyeckne W XUMHYECKHE CBOWMCTBA, TMPUMEHEHUE, CIOCOOBI
nonydeHus. [lonstue o kucnorax u coisax. Mcnone3oBanne BOAOpOJa B Ka4yeCTBE
TOILJIMBA.

Bonma. ®usnueckune cBorcTBa BOAbl. Boma kak pactBoputenb. PacTBopsl.
HacebllieHHble M HEHACBILIEHHBIE PAcTBOPHL. PacTBOPUMOCTH BELIECTB B BOJIE.
@akTOophl, BIUAIONIME HA PACTBOPUMOCTb TBEPIBIX U Ta3000pa3HbIX BEIIECTB.
Cnoco0bl BbIpakKeHUs KOHLEHTPALIMK PACTBOPOB: MAaccoBasi J0Jsl paCTBOPEHHOIO
BEIIECTBA, MOJIIpHAs KOHILEHTpauus. Ponb pacTBOPOB B HPUPOAE U B KU3HU
YEJI0BEKa.



Xumunueckue cBoiictBa Boabl. [lonarne o0 ocHoBanusix. Ilonsitue 06
nHAuKaropax. KpyroBopoT BoAbl B MpUpPOAE. 3arpsi3HEHHWE MPUPOIHBIX BOJ.
OxpaHa 1 OYHUCTKA MPUPOJIHBIX BOJI.

Knaccudpukanusa nHeopranumdeckux coeauHenuil. Oxcupawl. Knaccuduxanus
OKCHUJIOB:  cosiecoOpasyromniue (OCHOBHBIC, KHCJIOTHbIE, aMdoTepHble) W
HecosieoOpasyromne. MexayHapoaHass HOMEHKIAaTypa OKCUAOB. TpuBHaNbHBIC
Ha3BaHUsA OKCHAOB. DU3NUECKHE U XAPAKTEPHBIE XMMHUUYECKHE CBOMCTBA OKCUIOB
(B3auMoI€CTBUE C BOJIOM, C KHCJIOTAMH M OCHOBAHUSIMU, C IPYTUMH OKCHUIAMU).
ITony4yeHnue OKCUIOB.

[ToHsTHE O TUAPOKCUIAX — OCHOBAHMSAX U KUCIOPOACOAECPKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanus kucinor. MexayHapoaHas HOMEHKIATypa U
TpUBHAJIbHbIC Ha3BaHUS KHUCJIOT. DU3MUECKHME W XUMHYECKUE CBOMCTBA KHUCIOT
(B3auMoIeiCTBUE ¢ METaJlJIaMHU, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMU U COJISIMU).
Psan axtuBHocTM metammoB H.H. bekeroma. Ilonmyuenuwe kucnot. Kuciorsl B
pupojie, IPUMEHEHNE BaXKHEHIITUX KUCIIOT.

OcHoBanms. Krnaccudukaruss OCHOBaHUM: IIETOYM KM HEPACTBOPUMBIC
OCHOBaHMS. MeX1yHapoiHasi HOMEHKJIaTypa OoCHOBaHMM. TpuBHUalIbHbIE HA3BAHUS
ocHoBanui. lllemoun, ux cBoiicTBa (B3aMMOJICUCTBUE C KHUCJIOTHBIMU OKCHJIaMH,
KUCIIOTAMU M COJISIMH) U CHOCOOBI mojyueHus. HepacTBopuMble OCHOBaHHS, HUX
CBOMCTBa (B3aMMOJICHCTBUE C KUCIOTAMHU) U CTIIOCOOBI OJIy4eHUSI. AM(POTEPHOCTD.
[Tonsitue 00 ampoOTepHBIX THAPOKCHUIAX (HAa MPUMEPE THUAPOKCHUIOB IIMHKA U
AITIOMHHMS): XUMUYECKHE CBOMCTBA (B3aMMOJIEMCTBUE C KUCIOTAMH M IIEIOYaMHU)
U TIOJIyYEHUE.

Comu  (cpemnue, KHCIbIE, OCHOBHBIE, [BOWHBIE). MexayHapoaHas
HOMEHKJIaTypa coJie. TpuBuanbHble Ha3BaHus cojeil. Duznmyueckue U
XapaKTEepHbIE XHUMHUYECKUE CBOMCTBA Ha IpuUMepe cpenHux coieu. [lomydenue
COJICH.

I'eneTnyeckas CBA3b MEXKY KJIaCCAMU HEOPTraHUYECKUX COETUHEHH.

DKCIEPUMEHTAIIBHOE U3YYEHHUE BELIECTB U SIBJICHUN:

KOJIMYECTBEHHOE OIPEAEIICHUE COAEPKaHNS KHCIOPOIa B BO3YXE;

noJiy4eHue, coonpanre, pacrio3HaBaHUE U U3YUEHHUE CBOWCTB KUCIOPO/IA;

HAOJIIOICHUE B3aMMOJCHCTBUS BEHIECTB C  KHCIOPOJAOM H  YCJIOBHIA
BO3HUKHOBEHUS U NIPEKPALLECHUS TOPEHUS;

03HAaKOMJIEHHE C 00pa3iaMy OKCHIOB U OMKHCAHUE UX CBOMCTB;

nojiydeHue, coOupaHue, paclo3HaBaHUE M H3YyYEHUE CBOMCTB BOJOpOA
(ropenue);

B3aMMO/IeliCTBHE Bojopoaa ¢ okcuaoMm meau (11);

UCCIIEIOBAaHUE OCOOEHHOCTEM  pacTBOPEHHUsSI BELIECTB C  Pa3IuyHOU
PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECICHHON MAaCCOBOM JOJIEH PaCTBOPEHHOTO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHOW MOJIIPHOM KOHLEHTpauueu
PacTBOPEHHOIO BEILIECTBA;



B3aUMOJICHCTBHE BOJIbI C METAJJIAMU (HATPUEM U KaJIbIIUEM);

OIpeJIeIeHHE PACTBOPOB KUCIIOT U IIEJI0YEH € MOMOIBIO HHIUKATOPOB;

UCCIeI0BaHnEe 00pa3I[0B HEOPTAHUUECKUX BEILIECTB Pa3IUYHBIX KJIACCOB;

u3ydyeHue B3aumozencTBusa okcuaa meau (ll) ¢ pactBopom cepHON KUCIOTHI,
KHMCJIOT C METAJJIaMH, PEaKLMi HEUTpaIU3aluy;

NOJIy4YeHHE HEPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJIHOTO MeTaia
IPYTHM U3 PacTBOpa COJIU;

B3aMMO/JICHCTBHE TUAPOKCH/Ia IMHKA C PACTBOPAMHM KUCIOT U IIEJI0YEH;

pelIeHre SKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIacChl
HEOpPraHMYECKUX COCTUHEHUIN.

Hepuoanuyeckuin 3akoH U Ilepuoguyeckas cucreMa XUMHYECKHX JIEMEHTOB
. U. MenaesieeBa

Ctpoenne aroMoB. XuMHu4ecKasi CBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
pEeaKIum.

[lepBble TOMBITKK KiIacCU(PUKAIUU XUMHUYECKHX dJeMeHTOB. [loHsiTne o0
rpymnmnax (ceMencTBax) CXOJHBIX JJIEMEHTOB: IIEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX
MeTajlaX, TaJloreHax, WHEPTHBIX (OJIarOpoJIHBIX) Ta3ax. ODJEMEHTHI, KOTOpPBIC
00pa3zyroT aM(poTepHbIE OKCUJIBI U THAPOKCHUJIBI.

ITepuoanueckuii 3aKOH. OTtkpbITHE [lepronuueckoro 3aKOHA.
Ileppuonnueckas cucremMa xumuyeckux onemeHtoB J[. WM. Menneneesa.
Kopotkonepuoanass u niauHHOnepuoaHas Qopmbl Tabmuubl «llepuogndeckas
cuctema xumuueckux siemenToB . . Menaeneesa». [lepuoast u rpynmst (A- u
B-rpynmst).

Crpoenue aromoB. CoctaB atoMHbIX snep. M3oromnbl. PaninoakTUBHOCTS.
DONEeKTpOHBl. DJEKTpOHHAs OpOuTasb. DHEPreTHYECKHE YPOBHM M TOJYPOBHH
atoma: S-, pP-, d-opOuranu. DIEKTPOHHBIE KOH(PHUIypallid M DIEKTPOHHO-
rpaduueckue ¢Gopmynsl atroMoB. DPU3NYECKHH CMBICT MOPSAKOBOIO HOMEpa,
HOMEpa MepHoja U rpymnmsl dnemMeHTa. CTpoeHue 3JIeKTPOHHBIX 000JI0YeK aTOMOB
nepBbiX 20 xuMuyeckux 3aeMeHToB llepuonuueckoit cuctemsl 1. . Menneneena:
pacnpenesnieHue 3JEKTPOHOB IO JHEPIeTHYECKUM YPOBHAM, IOAYPOBHSIM H
opoutasam. Gusndeckuit cmpica [lepuonnueckoro 3aKoHa.

3aKOHOMEPHOCTH H3MEHEHUsl paJuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TIpynmaM W INEpUOLAM.
N3MeHeHne KUCIIOTHO-OCHOBHBIX CBOMCTB COCIMHEHNUNM XMMHUYECKUX JJIEMEHTOB B
Mepuoax M Trpymnmnax. XapaKTEPUCTUKA XUMHUYECKOTO JJIEMEHTa MO €ro
nonoxenuro B llepuoanueckoint cucreme [[. 1. Menneneena.

3nauenue [lepuoguyeckoro 3akoHa u [lepuoandeckoil cUCTEMbl XUMUYECKHUX
AJIEMEHTOB Il pa3BUTUs Hayku W mnpaktuku. [[. M. MeHneneeB — y4yeHbId U
IPaKJIaHHH.

DNEeKTPOOTPUIATEALHOCTh XUMHYECKUX JJIEMEHTOB. XHMHUYECKAsl CBS3b.
Buapl XMMHYECKOM CBSI3UM: KOBAJIEHTHAS TMOJISIpHAs CBSI3b, KOBAJICHTHAs
HEMoJsipHasi CBSI3b, MOHHAs CBs3b. MexaHU3Mbl OOpa30BaHUS KOBAJICHTHOU U



MOHHOM CBA3U. DJEKTPOHHBIE U CTPYKTypHbIe (opMyinbl BemiecTB. KatwoHbl u
AHHOHEI.

Kpucrannuueckue u amopdubie BemiecTBa. THUMbl  KPUCTAUIMUECKUX
pEIIeTOK: HOHHAs, aTOMHAs!, MOJICKYJISIpHAs! U UX XapaKTePUCTUKH.

Crenenp okucienus. OmnpeneneHue CTENEHEW OKUCICHUS AaTOMOB B
OMHApPHBIX  COCIMHEHUSX. OKHCIIUTEIHPHO-BOCCTAHOBUTENIbHBIE  PEAKIIUU.
[Ipouiecchl OKHUCIIEHHSI W BOCCTAaHOBJIEHUA. OKHUCIUTENM W BOCCTAHOBUTEIU.
CocraBlieHHE ypaBHEHUM MTPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINM 1
paccTaHoBKa B HUX KOA(PGUIIMEHTOB METOA0M JJIEKTPOHHOIO OanaHca.

DKCIEePUMEHTAIbHOE U3YUYCHHUE BEIIECTB U SIBJICHUN:

03HAaKOMJICHHE C 00pa3aMyi METAJJIOB U HEMETAJLIIOB;

MOJCIMPOBAHUE CTPOCHUS MOJICKYJI TIPH TIOMOIIM PHUCYHKOB, MOJEINEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (POopMyT;

IPOBEJCHUE  ONBITOB, WUTIOCTPUPYIOIIUX  MPUMEPHl  OKHCIUTEIHHO-
BOCCTAHOBHTEIILHBIX PEaKIuil (TOpeHre, peakIuu Pa3IoKeHUs, COSTUHEHNS ).

MexnpeaMeTHbIe CBA3H

Peanuzanmss MEXIpPEAMETHBIX CBS3CH NpH W3YYCHUH XHMHH B 8 Kjacce
OCYIIECTBIISIETCST 4epe3 HCIOIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAyYHBIX
NOHSITHH, TaK M MIOHATHUH, TPUHATHIX B OTJICIBHBIX €CTECTBCHHBIX HayKax.

OO61mMe ecTecTBEHHO-HAYYHBIE MOHSATHUS: SIBIEHUE (TPOIIeCcC), HAyUHbIN (akxT,
TUMO0Te3a, TEOpHs, 3aKOH, aHalIW3, CHHTE3, KilacCUUKAIMs, MNePUOIUYHOCTD,
Ha0JII0/IeHNE, SKCTIEPUMEHT, MOJICTMPOBAHHUE, U3MEPEHUE, MOJIENb.

®uzuka: ABICHHUS MPUPOAbI, (U3MUECKUE SBJICHHS, BEIIECTBO, TEIIO,
¢usznueckre BEIMYMHBI, €IUHUIIBI HM3MEpeHus, O00bEM, Macca, arperaTHbIe
COCTOSIHME BEIECTBA, aTOM, DOJEKTPOH, MPOTOH, HEHUTPOH, HOH, MOJEKYyJa,
CTPOEHHUE Ta30B, KUIKOCTEH M TBEPABIX (KPUCTATUIMUECKHUX) TEJ, JIEKTPUUECKHM
3apsijl, KOJIMYECTBO TETUIOTHI.

buonorus: 6uocdepa, horocuHTe3, MPOIIECCH 0OMEHA BEIIIECTB.

I'eorpadus: atmocdepa, rumpocdepa, MUHEPaAIIbI, TOPHBIC TTOPOIbI, TIOJIC3HBIC
MCKOIIaeMbIE, TOTIMBO, BOJIHBIE PECYPCHI.

Texnonorusi: Texuocdepa, MPOU3BOACTBO, XUMUUECKHE TEXHOJOTUHU, CHIPBE,
KOHCTPYKITMOHHBIE MaTEPHAIIHI.

9 KJIACC

BemecTBo 1 XMMUYECKasl peaKU s

[loBTOpeHue u yriyOieHue 3HAHUM OCHOBHBIX pa3/esioB Kypca 8 Kiacca.
Crpoenune aromoB. CBoicTBa aTOMOB  XMMHUYECKHUX  DJIIEMEHTOB, HX
KOJINYECTBECHHBIE u Ka4eCTBEHHBIE XapaKTePUCTUKHU (panuyc,
3IEKTPOOTPULIATENBHOCTb, SHEprus MOHU3AIUN). [locnenoBaTenbHOCTD
3aMOJIHEHUS DJIEKTPOHHBIX OpOUTaNied aTOMOB MaJbIX MepuojoB. OcoOEeHHOCTH
3al0JIHEHMS]  DJEKTPOHHBIX  opOuTaneil  aroMoB  OOJBIIMX  TEPUOIOB.



[lepuoauueckas cucreMa XUMHUYECKHX JJIEMEHTOB B CBETE MPEJCTaBICHUM O
ctpoennn artoma. CTeNeHb OKHUCICHUSI W BaJeHTHOCTb. [IpencraBieHue o
MEPUOANYECKOMN 3aBUCUMOCTH CBOWCTB XUMUYECKUX AJIEMEHTOB
(37E€KTPOOTPULIATENBHOCTb, OKHCIUTENbHO-BOCCTAHOBUTEILHBIE CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U THAPOKCHUIOB) OT CTPOCHUS aToMa.

Crpoenne BemniecTBa. BemiectBa B TBEpAOM, >XHMIKOM M Ta3000pa3HOM
COCTOSIHMU. Buapl XUMHUYECKOW CBS3U: HMOHHAs, KOBaJIeHTHasl (HEMoJIApHasl,
MoJIApHasi); OOMEHHBII W JIOHOPHO-aKLENTOPHBIA MEXaHU3M 00pa3oBaHUs
KOBAJICHTHOW CBSI3H.

MexxMoneKyaspHble B3aUMOJEUCTBUSL (BOJOPOJAHAS CBS3b, CUJIbI BaH-nep-
Baanbca). Tunbl KpuCTANTMYECKUX PEHIETOK — aTOMHAs, MOHHAs, METaJITHYeCcKasl,
MOJICKYJISIpHAst — U OCOOCHHOCTH MX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
TUTA KPUCTANIMYECKOM PEIIeTKU U BUJIa XUMHUUECKOU CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  MPOTEKAHUS  XUMHUYECKUX  PEaKIU.
Knaccudukanuys XMMHUYECKUX peakIuid MO pa3IUyHbIM TMpU3HaKaM (M0 YUCTy U
COCTaBY YYacTBYIOIIUX B pPEaKIUH BEIIECTB, MO TEIIOBOMY J(ddeKkTy, To
U3MEHEHHUIO CTETICHEH OKHCICHUS XUMUUYECKUX 3JIEMEHTOB, 10 0OpaTHMOCTH, IO
Y4aCTHIO KaTajau3aTopa, o arperaTHOMY COCTOSIHUIO PEarupyrolIuX BEIIECTB).

DONeMeHThl XUMHYECKOW TEPMOJWHAMUKH. OHEpPreThka XUMHUYECKUX
peakiuii. TeroBod 3((dEKT XMMUYECKOW peakiuu. DK30- U IHIOTCPMHUCCKUE
peakiuu, TEepMOXMMHUYECKHE ypaBHEHHs. 3akoH l'ecca M ero CciencTBusl.
BoluncneHnust no TEpMOXUMUYECKUM YPABHEHUSIM.

[loHsiTHE O CKOPOCTH XMMHUYECKON peakUuu. 3aKOH JAEHCTBYIOLIHMX MAacc.
@akTOophl, BIMSIOIINE HA CKOPOCTh XUMUUYECKOW peakuuH. JHEPrus aKTUBALIMU.
[Tonsitue o katanmse. @epmeHTh. THTHOUTOPEI.

[TonsiTe 06 0OPATHUMBIX M HEOOPATUMBIX XUMUYECKUX peakuusax. [Tonarue o
XUMHYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcnoBus cMmenieHus
XUMUYECKOr0 paBHOBecHs. (DAKTOpbI, BIUAIONIME HA COCTOSIHUE XHUMHUYECKOIO
paBHOBecusi. [IporHo3upoBaHHME  BO3MOXKHOCTHM  HPOTEKAHHUS  XHUMHUYECKHUX
NPEBpAIEHU B Pa3IMYHBIX YCIOBHUSIX Ha OCHOBE MPEICTaBICHUI 00 M3y4eHHBIX
AJIEMEHTaX XUMUYECKOW KUHETUKU U TEPMOANHAMUKHU.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peaKkiuu. OKuCIHUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA XUMHYECKUX AJIIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCJIEHUs. BakHble OKUCIUTEIM M BOCCTaHOBHUTENH. [lepMaHranar kanus
(xapaktepuctuka). CocraBlieHHE YpPaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkiuii ¢ UCMOIb30BaHUEM METO/Ia AIEKTPOHHOTO OajaHca.

DNEeKTpOoauTHYECKass Jauccoluanusi. XUMHUYECKHE pEeakiMu B pacTBOpax.
Teopust snexkTponuTHUecKOM nuccounanuu. PacTBopeHue Kak  (U3UKO-
XxuMuueckuil npouecc. [loHsiTHe 0 ruaApaTax U KpUcTaIOTUapaTax. DIEKTPOIUTHI
U HEdNeKTponuThl. KaThOHBI, aHMOHBL. MeXaHu3M [HCCOLMAIMU BEIIECTB C
pa3IUYHBIM BHJIOM XUMHUYECKOW cCBsi3M. CHiibHBIE W Cla0ble >SJIEKTPOJIUTHI.
Crenenp Aucconualyu, KOHCTaHTa guccouuanuu. VMIoHHOe Mpou3BeJeHUE BOIbI.



Bonopoaunsiii  nokazarens. WHIMKATOpbL. OJIEKTPOIUTHYECKAS AUCCOLMALUA
KHCJIOT, OCHOBAaHUM U COJICH.

Peakiiuu nonHoro oomMeHa. Y cinoBusl MPOTEKAHUs peaKIUii HOHHOTO OOMEHa.
MonexkynspHsle, IOJHBIE U COKPAILIEHHbIE HOHHBIE ypaBHEHNU peakunid. CBOWCTBA
KHCJIOT, OCHOBAHMM W cOJeil B CBeTE MNpPEICTaBICHUH 00 3IEKTPOIUTHUECKOU
nucconuanuy. KauecTBeHHbIE peakuy Ha HOHBI.

I'mpponus coneit. MoHHBIE ypaBHEHHS THAPOJIN3A COJEU. XapakTep Cpelbl B
BOJIHBIX PaCcTBOPAX COJIEH.

OKCIIEpUMEHTAIBHOE M3YYEHUE BEIIECTB M SBJICHUI: O3HAKOMJIEHUE C
MOJENSIMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB — METAIJIOB U
HeMeTaJJIoB (TpaduTa U anmasa), CJI0KHBIX BEIIECTB (XJIOpHIa HATpHUsl);

UCCJIENOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEAKIIUU OT BO3/IEMCTBHUS
pa3TUYHbIX (PAKTOPOB;

OTIBITHI, UJUTFOCTPUPYIOLIUE OOPATUMOCTh XUMUYECKUX PEAKIUI;

UCCIIEIOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, MPOLECCAa AUCCOLMALIUU
KHCJIOT, IIEJIOYEH U COJICH;

IPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIMX NPU3HAKU MPOTEKAHMS PEAKLIMiA
MOHHOTO 0OMeHa (00pa3oBaHMe 0CajKa, BbIJCICHHUE ra3a, 00pa30BaHUE BOJIbI);

IPUMEHECHHE MHIUKATOPOB (JJakMyca, MeTUopanxa u deHondranenHa) ajis
ONPEAEIICHUs XapaKTepa Cpeibl B paCTBOpPaxX KUCIOT, OCHOBAHUM U COJIEH;

IIPOBEJICHUE  OMNBITOB, WUIIOCTPUPYIOIIUX  IPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKINI (TOPEHUE, PEAKIINH PA3IO0KEHUS, COETUHEHUSA);

pacrno3HaBaHUE HEOPraHWYECKHMX BELIECTB C IMOMOIIBIO KAa4eCTBEHHBIX
peaKkLnii Ha UOHBI;

pelieHne  AKCHEPUMEHTAJbHbIX 3amad 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBHUTEIIbHBIE peakuun», «l'maponus coiueit», «INEKTPOIUTHUECKAS
JUCCOLIALIHSY.

HeMmeTa/ibl 1 X COeIMHEHUS

OO6mast xapakTepucTuka HeMmeTaioB. (OCOOEHHOCTH CTPOEHHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB, NIPOCTBIX BELIECTB, ayoTponud. OKUCIUTETbHO-
BOCCTAHOBUTENIbHBIE CBOMCTBAa HeMeTaIOB. CpaBHUTENbHAS XapaKTEPUCTHKA
COEMHEHUN HEMETAIIJIOB.

OO6mast xapakrtepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne u (Qpu3ndecKre CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHUMHYECKHE CBOWCTBA Ha IpHUMEpPE  XJIOpa
(B3aumoneiicTBUE C  MeTalylaMH, HEMeTaUylaMH,  BOJOW,  IeJIoYamu).
XnopoBogopon. ConsiHass KUCIOTa, XUMHUYECKHME CBOWCTBA, IOJyYEHHUE,
npuMeHeHne. JlelicTBHe Xjopa W XJOPOBOAOPOJA HA OpPraHU3M 4YEJOBEKa.
Baxueimme xjgopuabpl W MX  HaxoxiaeHwue B npupone. Ilonstue o
KHUCJIOPOJCOEPKAIINX KUCIOTaX XJI0pa U UX COJIAX.

VVIA-rpynnei. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTEMEHU
okucnenus. CTpoeHune u (pu3nueckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIa U



cepbl. AJOTPOINHbIE MOJU(PUKAIIMU KUCIOpOAa U Cepbl. XUMHUUECKUE CBOWCTBA
cepbl (B3aUMOJICHCTBHE C HEMETaUlaMHu, MeTajulaMHu, KOHILEHTPUPOBAHHBIMHU
a30THOM U cepHoM kuciotamu). CepoBOOPON, CTpoeHue, (QU3UYECKUue u
XUMUYECKHE CBOWCTBA (KHUCIOTHBIE MU BOCCTAHOBUTENbHBIC CBOMCTBA). OKCHIIBI
Cephbl KakK MpPEJACTaBUTEIN KHUCJIOTHBIX OKCHJIOB. CepHHUCTas KUCIOTa U €€ COJIU.
CepHast kuciora, (Qusnueckue U XUMHUYECKHE CBOMCTBa (00IIME  Kak
MpeAcTaBUTeNs Kjacca KUcaoT U crenuduyeckue). Coiaum cepHON KHUCIOTHI.
XUMHUYECKUE PEaKIUH, JISKAIUE B OCHOBE MPOMBIIICHHOTO CI0cOo0a MOJy4eHUs
cepHoil kucioThl. [IpeacTaBieHus 0 XMMUYECKOM MPOU3BOJACTBE U CBA3AHHBIX C
HuM npodeccusax. Ilpumenenne cepHoil KUCIOTHI U cyibdaToB. KauecTBeHHBIC
peakiuu Ha cyiabhuT-, cynbbua- U cyiabdar-annonsl. HaxoxeHue cepbl U ee
COCMHEHUN B TMpupojae. XHUMHUYECKOE 3arpsS3HEHUE OKPYXKAIIIeH Cpeabl
COCIMHEHUSAMH Cepbl (KUCIOTHBIC IOXKJH, 3arpsSA3HEHUE BO3/yXa), CIOCOOBI €ro
IPEeIOTBPAIIICHHUS.

O6mas xapakrepuctuka aneMeHToB VA-rpymmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTCTICHU OKUCIICHHUS.

A3oT, pacmpocTpaHeHHre B Tpupojie, GU3UYECKUEe U XMMHUYECKHE CBOWMCTBA
(B3amMoIeicTBUE ¢ MeTajylaMHu, BOJOPOJOM, KUcCiIopoaom). KpyroBopoT a3zora B
npupose. AMMHAK, €ro (U3MYECKHE M XUMHUUYECKHE CBOWCTBA (OKHUCIICHHE,
OCHOBHBIC CBOICTBa BOJHOIO pacTBOpa), NPUMEHEHHWE W TIOJYyYEeHUE B
7abopaTOpud W TMPOMBIIUIEHHOCTH. MOH aMMOHUS, JOHOPHO-aKIENTOPHBIN
MeXaHu3M ero ooOpazoBaHus. Coiln aMMOHHS, UX (PU3NYECKHE U XUMHUUYECKUE
CBOMCTBa (pa3lioEeHHWE ¢ B3aUMOJEHCTBHE CO IIEJ0YaMH), MpPUMEHEHUE.
KauectBennas peakiusi Ha woHbl amMoHus. Oxcuabel asorta (I, I, 1, 1V, V).
AzoTtuctast KucioTa. A30THasl KUCJIOTA, €€ MoIydeHue, GU3nIecKre 1 XUMUYECKHe
cBoiicTBa (0OIlIMe Kak TMpEeJCTaBUTENs Klacca KUCIOT U  craenudpudeckue),
NpUMEHEHHEe. XUMUYECKUE DPEaKIUH, JeXkKallhe B OCHOBE TMOJYyYECHUS a30THOU
KHACTIOTHI B MPOMBINITIEHHOCTH. HutpaTel M HUTpuUTHl. KauecTBeHHbIE peakiuy Ha
HUTPAT- U HUTPUT-AaHUOHBL. XHMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEeH Cpebl
COCIMHEHUSAMH a30Ta (KUCJOTHBIC IOXKAM, 3arps3HEHHE BO3MyXa, IOYBBI H
BOJIOEMOB).

®ochop, ammorpornubie Moaubukanuu (ochopa (Oenmplii UM KpacHbBIN
docdop), puznueckne M XUMUICCKHE CBOMCTBA (B3aMMOJCHCTBHE C MeETaIaMH,
KHCJIOPOJIOM, TaJIOT€HAMU, KOHIEHTPUPOBAHHBIMU a30THOW U CEpPHON KUCIOTAMMU ).
Oxcuasr dochopa (I, V), dochopHas kuciora, PU3HMYECKHEC W XHUMHUUYCCKHEC
cBoiicTBa, monmydeHune. KauectBennas peakiust Ha docdar-nonsl. [Ipeacrasnenns
o rasiorenuaax docdopa (11, V).

[lonsiTue 0  MUHEpaNbHBIX  ymoOpeHmsx.  A3oTHble, (ochopHbIe,
KOMILUIEKCHbIE yAOOpeHUs. XHUMHYECKOE 3arpsi3HEHHE OKpYKalolel CcpeJibl
coennHEeHUIMH a30Ta u pocdopa.

Ob6mrast xapaktepuctuka 31eMeHTOB |VA-rpynmbel. OCOOCHHOCTH CTpOCHUS
aTOMOB, XapaKTEPHBIE CTETICHU OKUCIICHHUSI.



VYrnepon, annorponHsle Moaupukanuu (rpaput, anmas, QyisepeH, rpadeH,
HAaHOTPYOKHM), (U3MYECKME U XUMHUYECKHE CBOWCTBA NPOCTHIX BEILECTB
(B3auMoAeiCTBUE C METalNIaMU, HEMETalIaMHi, KOHLIEHTPUPOBAHHBIMU a30THOM U
cepHoil kucnoramu). Ilonstue o0 ancopbuuu. KpyroBopor yriepona B npupoze.
Oxcunpl yriaepoja, ux GU3nyeckue U XMMHUYECKHE CBOMCTBA, IEUCTBUE HA JKUBBIC
OpraHu3Mbl, MOJTYYEHUE U MPUMEHEHUE. DKOJIOrMYecKue mpodiieMbl aTMochepsl,
cBs3aHHble ¢ okcugoMm yriepoaa (IV). VYrombHas kuciora u ee coiu, HUX
(¢u3znueckre W XMMHYECKHE CBOMCTBA, MONydeHUE M npuMeHeHue. KapOoHartsl,
rUApoKapOoHaThl, WX cBoWcTBAa. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBILIIIEHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCIUHEHUSIX
yriaepoja: yrieBoJopojabl (MeTaH, 3TaH, TWJIEH, alleTWJIEH), 3TaHOJ, TJIULEPHH,
yKcycHasi kuciota. [IpupoaHble MCTOUYHUKHU YTIJIEBOJOPOAOB (YTojb, MPUPOIHBIM
ra3, He()Th), MPOAYKTHI UX MEPepadOTKH, UX POJb B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTue 0 OMOJOTHYECKH Ba)XKHBIX OPraHUYECKUX BEIECTBAX — JKUpaX, Oelkax,
yriaeBoJlax — W HMX pOJM B JKHU3HM 4YeloBeKa. EJMHCTBO OpraHuYeckux u
HEOpPraHMYECKUX COCAMHEHUH.

KpemHuii, ero ¢usnueckue M XMMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE C
MeTaJJIaMU, KHUCIIOPOJOM, YTJIEPOJIOM, TaJIOT€HAMM), MOJTYyYEeHUE U TPUMEHEHHE.
Ponb kxpemuus B npupoje u texuuke. Oxcun kpemuus (1V), kxpemHueBas kuciora,
CWIMKAThl: (PU3MYECKHE M XUMHUYECKHE CBOMCTBA, MOJy4YEHUE U MPUMEHEHHUE B
OBITY U TPOMBIILIEHHOCTH. BakHelIne CTpOUTENbHbIE MaTepuaibl: KepaMuKa,
CTEKJIO, IIeMEHT, 0eToH, xkese300eToH. [Ipobiembl 0e30MacHOro HCIOIb30BaHUS
CTPOUTENBHBIX MAaTEPHUAJIOB B TOBCEIHEBHOM KU3HHU.

Bbop. Ocobennoctu crpoeHust aroma. O01IMe IpeacTaBiIeHUs 0 PU3NISCKUX U
XUMHYECKHUX CBOMCTBax. bopHas kucnora.

OKCHEePUMEHTAIbHOE U3YUCHHE BEIIECTB U SIBJICHUIA:

O3HAaKOMJIEHHE C 00pa3iaMu MPUPOIHBIX XJIOPUIOB (TaJOTEHUIOB);

IIPOBEJICHNE OMBITOB, OTPAKAOIUX (PU3NYECKHEe U XUMUYECKHE CBOMCTBA
raJJOreHOB U MX COCJIMHCHUI;

V3y4YEHHUE CBOMCTB COJSTHOM KUCIIOTHI;

IpOBE/IEHNE KaUYeCTBEHHBIX PEaKIMi Ha XJIOPUA-, OPOMHI- U UOIU-UOHBI U
HAOJIOICHHE PU3HAKOB UX MPOTEKAHUS;

03HAKOMJIEHHE C 00pa3LaMu Cepsl U €€ MPUPOIHBIX COSUHEHUN;

HaOmioZieHHe  mporecca  OOyIJIMBaHUS ~ caxapa  MOJA  JICHWCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCJIOTHI;

U3y4YEHNE XMMHUUYECKUX CBOMCTB pa30aBiICHHON CEPHOI KUCIIOTHI;

NPOBE/ICHNE KA4YeCTBEHHBIX peakluid Ha Cyabdum-, cyabPur- u cymbdat-
MOHBI ¥ HAOJIIOICHUE MTPU3HAKOB UX MPOTEKAHMUS;

O3HAKOMJICHHME C (U3NYECKUMH CBOWCTBamMH a3ora, Gochopa u ux
COeIMHEHUM, 00pa3aMu a30THBIX U POCHOPHBIX yIOOPEHU;



MOJIy4eHHe, COOMpaHue, pPACIO3HABAHME W HM3YYEHHE CBOWCTB aMMHAaKa,
M3YYEHHUE CBOMCTB COJIE AMMOHHS;

IIPOBEJICHNE KAYECTBEHHBIX PEAaKIMi HA MOH AMMOHUS, HUTPUT-, HUTPAT- U
(ocdaT-MOHBI U U3yUYEHHE MPU3HAKOB UX MPOTEKAHUS;

U3y4YECHHUE B3aUMOJECUCTBUS KOHLIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJBIO,
CBOMCTB (poCHOPHOM KUCTOTHI U €€ COJICH;

O3HAKOMJICHHE C MOJENISAMHM KPUCTAUIMYECKUX PELIETOK ajiMasa, rpadura u
dynnepeHa, ¢ MpoIeccoM aJcopOIMd PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIJEM U YCTPOMCTBOM IPOTHUBOra3a;

NoJlyueHHue, COOMpaHHe, paclio3HaBaHUE W W3YUYEHUE CBOWCTB YIJIEKUCIIOrO
rasa;

NPOBEJICHNE KAUYECTBEHHBIX pEaKIMil Ha KapOOHAaT- W CHJIMKAT-UOHBI U
U3Yy4YEHUE MPU3HAKOB UX MPOTEKAHUS;

U3y4eHHEe B3aMMHBIX MpeBpalieHui KapOOHATOB U THAPOKAPOOHATOB;

O3HAaKOMJIEHME C 0Opa3laMu MPUPOJHBIX KapOOHATOB M CHJIMKATOB, C
IPOIYKIMEN CUIMKATHON NPOMBIIUIEHHOCTH;

pelIeHne 3KCIIEPUMEHTANIBHBIX 3a/1a4 M0 TeMe «BakHellne HeMeTallIbl U UX
COETMHEHUSD.

MeTaajabl 1 UX COeAMHEHHS

O6mue cBoiictBa MeTauioB. OOmas XapakTepUCTHKAa XUMHYECKHUX
3JIEMEHTOB — METAJIJIOB Ha OCHOBaHWHU UX MOJOXeHUs B [lepruoanueckoi cucreme
xumuudeckux 3nemeHToB Jl. . MenneneeBa u ctpoenusi atomoB. Metauibl A- u b-
rpynn. CTpoeHuE MPOCTBHIX BEHIECTB — METaUIOB. MeTauimdeckas CBsI3b U
MeTaJUTM4ecKas KpUcTaJllInueckas pemieTka (MpUuMHUTHBHAS KyOndyeckasi, 00bEMHO-
IIEHTPUPOBaHHAs KyOuueckas, IpaHeICHTPUPOBAHHAS KyOudeckas,
reKcaroHajbHas IUIOTHOYIAKOBaHHAs). 3aBUCUMOCTh (PU3MYECKHUX CBOMCTB
METAJJIOB OT CTPOEHUS KPHUCTAIOB. ODJIECKTPOXUMUUECKUM Pl HaANPSKCHUN
MeTtauioB. OOmKe XUMHUYECKHe CBOMCTBAa MeTalliIoB. OOIIHE CIOCOOBI MOTyYeHHUS
METAJJIOB, METAJUTYPIusl. DJIEKTPOJIU3 PACILUIaBOB M PAaCTBOPOB COJIEH KaK OJIMH U3
crioco00B TONydeHUss MeTauioB. IloHSATHE O KOpPpPO3WHM METAIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBel (CTajab, YYT'YH, IIOPAUTIOMHUHHM,
OpoH3a). [IpuMeHeHre METAITIOB 1 CIJIABOB B OBITY M ITPOMBIIIJICHHOCTH.

Memannwvt A-epynn

[[lenounble Metaiuibl: mojoxkeHue B [lepuogudeckoil cUCTeME XHUMHUYECKUX
snemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
du3nYecKue 1 XUMHYECKHE CBOMCTBA (HA MpUMEpPE HATPHUS U Kajus), MOJTydeHHE.
OKcuabl ¥ TUAPOKCUIBI HATpUs U Kanus. [I[puMeHeHue MeI0UYHbIX METAJIJIOB U UX
coequHeHu. buonornueckast posib HaTPUS U KaJIHSL.

[[lemouHO3eMENbHBIE METAJUIbI MarHud W KaJbIMM: TIOJO0XXKEHHE B
[Tepuonuueckoit cucreme xumuueckux syeMeHToB [[. . MenneneeBa, ctpoeHue
X aTOMOB, HAXO0XJCHUE B NMpupojic. PU3NYECKUE U XUMUYECKHUE CBOMCTBA MarHust
U Kaiblusa. BaxueWmue coeIMHEHHUS Kalblldsd U MarHus (OKCHJI, THIPOKCHI,



COJIM), CBOMCTBA, NpUMeHEeHHe. JKecTKOoCTh BOABI U CIOCOOBI €€ YCTpaHEHHS.
KpyroBopot kayib1us B mpupose.

AnroMuHui: ionoxkeHue B [leproandeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoKaeHue B Ipupoae. Pusuyeckue U
XUMHYECKUE CBOMCTBA antoMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHJIa U THAPOKCUIA
anmoMuHus. [IpuMeHeHue antoMUHUS U €ro CIUIaBOB.

Memannwot b-2pynn

OO6mast xapakTepucTuka MeTauioB b-rpynn  (moOOYHBIX TOATPYIII):
nonoxkenue B Ilepuomnueckor cucreme XuMu4eckux odsemeHros [ .
MenpeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBJIEHUE «IIpOBayiay AJIEKTPOHA Ha
npUMepe CTPOCHHsI aTOMOB XpoMa, Meiu, cepeOpa. BaieHTHbIe coCTOsSIHUSA aTOMOB
d-a5IeMEHTOB, CTENEHH OKHCJCHUS AaTOMOB B COCIMHCHHSX. 3aBUCHUMOCTb
KHACJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB U THUAPOKCHJIOB METAIIOB OT 3HAYECHMUS
CTENIeH! OKMCIIEHUSl DJIEMEHTAa B COCIMHEHUHU (HAa MpUMEpPE COCAMHEHHH Xpoma).
[lepBoHauanbHBIE MPEACTABICHUS O KOMIUIEKCHBIX COCTMHEHUSIX.

Menps u cepebpo: CTpoeHHE aTOMOB, CTENEHU OKuciaeHus. OOiue KpaTtkue
IpeACTaBiICHUs O (PUBMYECKUX M XUMHYECKUX CBONCTBaX MPOCTHIX BEIIECTB
(B3auMOJEICTBUE C KUCIOTAMU-OKUCIUTENSIMH), 00 UX OKCUAAX, TUIPOKCUAAX U
coJisix, ux npumeHeHuu. [IpeacTtaBienuss 06 aMMHAYHBIX KOMILIEKCax cepedpa u
menu. KauecTBeHHbIE peakiiy Ha KaTUOHBI Menu (2+) u cepedpa.

[{uHK: cTpoeHue aToma, CTENeHb OKUCICHUS. XapaKTepUCTHKa (PU3NIECKUX U
XUMHYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHBIE CBOWCTBA OKCHJIa U THAPOKCUIA.
KauecTBeHHbIE peakliy Ha KATHOHBI LIMHKA.

XKeneszo: cTpoeHHe aToma, CTENEHU OKUCIeHMs. HaxoxkaeHwe B mpHpOAE.
dusnyueckue U XMMHUYECKHUE CBOMCTBA JKeje3a, IpUMEHEHue. bruonornyeckas posb
xenesa. Oxcuael, ruapokeuasl u comu xkenesza (II) m xenesa (lll), ux cocras,
CBOWCTBa W TonydyeHue. KadecTBEHHbIE peakIMd Ha KAaTHOHBI jkene3za (2+) u
xenesza (3+). UyryH u ctanb — CIiaBbl JKese3a. [[pon3BOACTBO YyryHa M CTaM.
DKoJornyecKkue npoOaeMbl, CBI3aHHBIE C METAILTYPTrUY€CKUMHU MTPOU3BOACTBAMH.

DKCIEpUMEHTAIIbHOE U3YYEHHUE BELIECTB U SIBJICHUN:

O3HAKOMJICHHME C 00pa3laMyd METaUIOB M CIUIABOB, HUX (PU3MUYECKUMHU
CBOMCTBAMHU;

MOJEIMPOBAHUE METAUIMYECKOW KPUCTALUIMYECKON PELIETKY;

U3YUYCHUE B3aMMOJICMCTBUS METAJUIOB C BOJOW, C PAacTBOpaMu COJIEM U
KHCJIOT, UCCJIEA0BAaHUE MPOILIECCOB 3JIEKTPOu3a pacTBopoB xjopuaa meau () u
noauaa Kaius, KOppo3ul METAIIOB;

U3y4yeHHe OCOOEHHOCTEH B3aMMOJEHCTBUS OKCHUIOB KaJbLIMSI M HATPUS C
BOJIOM, UX THIAPOKCHUIOB — ¢ OKcuaoM yrieposaa (1V) u kucnoramu;

U3y4Y€HHE CBOMCTB KapOOHATOB U FMAPOKAPOOHATOB KaJbLIUS, )KECTKON BOIbI;

U3y4YEHUE NPOLIECCOB TMOJYYEHHUS] TUIPOKCHIIOB XKejie3a, UX XUMUYECKUX
CBOMCTB,;

M3y4Y€HHUE MPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX PEaKlUii HA UOHBI (MarHusl,
KaJIbLIMS, aJTFOMUHUS, IMHKA, kene3a (2+) u xene3a (3+), menu (2-+);



HaOJIIOICHUE W ONMCAaHWE OKPALIMBaHUA IUIAMEHH MOHAMH HATpHs, KaJlud U
KaJIbLIUS;

UCCJIEI0BAaHUE aM(POTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA, THAPOKCHIA
xpoma (I11) u rugpokcuia unHKa;

pelIeHre KCIePUMEHTANbHBIX 3a7a4 1o TeMe «BakHeillne MeTamnbl U uX
COEIMHEHHUSD.

XHMHS U OKpPYKa0LIas cpeaa

BemectBa 1 marepuanbsl B ITOBCEIHEBHOM M3HU 4YeJIOBEKa. Baxueunuue
BEIIECTBA W Marepuaibl, 00JlacTh UX NpuMeHeHus. be3zomacHoe Hcmoab30BaHME
BEUIECTB W XUMHUYECKUX peakuuid B ObITy. IlepBas momolb mpu XUMUYECKUX
0’KOrax U OTPaBJICHUSAX.

HoBble maTepuaibl U TEXHOJIOTMHU. [IpUHIUIBL «3ETEHON XUMUM.

OCHOBBI JKOJIOTMYECKOM TI'paMOTHOCTH. XHMHS U 370pOBbE. 3HAUCHHE
U3y4aeMbIX XUMHUYECKHX AJIEMEHTOB M UX COCIMHEHUN JUIsl (PYHKIIMOHHPOBAHUSA
opranusMa yenoseka. [loHarue o 310poBoM 00pase KU3HHU.

XUMHUYECKOE 3arpsi3HEHNE OKPYKaIOIIel cpeibl. DKOJIOTrHYeCKUe MpoOieMbl,
CBSI3aHHBIE C COCAUHECHUSMHU YIIepoa, a30Ta, Cepbl, TIKEIBIX MeTAILIOB. [IoHATHE
o IIJIK. Ponp xuMuu B perieHUH 3K0JIOTHUECKUX MPOoOIeM.

OKCIEpUMEHTAJIbHOE M3Y4YEHUE BEIIECTB M SIBICHUM: O3HAKOMJIEHHUE C
oOpa3namMu MaTepuaioB (CTEKJIO, CIUIaBbl METAJJIOB, IOJMMEpPHbIE MaTepualbl),
ONPENEICHUE KHUCIOTHOCTM INPUPOAHBIX BOJ, MOJACIMPOBAHKME IIpolecca
00pa30BaHMs KHCIOTHOTO JA0XK/Is, N3YYE€HUE €ro BO3AEHCTBUS Ha MaTepuabl.

IToBTOpPEeHHE U 00001IeHNE 3HAHU OCHOBHBIX Pa3/esioB KypcoB 8—9 kiaccoB

[Tepnonnueckuit 3axkoH U [lepuonnyeckas cucteMa XUMUYECKUX JIEMEHTOB B
CBETE MPEJCTABICHUN O CTPOEHUS aTOMa. 3aKOHOMEPHOCTH B U3MEHECHUH CBOMCTB
XUMHUYECKHUX DJIEMEHTOB U UX COCJMHEHUHN B IEPUOAX U IPYIIIaXx.

CrpoeHnue BeliecTBa B TBEPAOM, KUJIKOM M Tra3000pa3HOM COCTOSIHUU. Bubl
XUMUYECKOW CBS3U. 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIIMYECKOMN
PEIIETKU Y BUJIa XUMHYECKOMN CBSI3U.

Kimaccupukanys XAMHYECKHX pPEaKIWd 10  Pa3IMYHBIM  MPU3HAKAM.
[Iporno3upoBaHre BO3MOKHOCTH MPOTEKAHUS XUMHYECKHX TMPEBPAIICHUN B
pa3JWYHBIX YCIOBUAX HAa OCHOBE MPEACTABICHUN XUMHYECKOW KWUHETUKU U
TEPMOJIUHAMUKHU.

XHUMUYECKHE PeaklMu B pacTBopax. I 'maponus conen. Peakunu okuciaeHwus -
BOCCTaHOBJICHUS. DJIEKTPOJIH3.

CaolicTBa KHCJIOT, OCHOBAaHMM U COJ€d B CBeTE€ MPEACTaBICHUN 00
SJICKTPOJIUTHYECKOM  JUCCOIMAIlMM W OKHUCIUTEIbHO-BOCCTAHOBUTEIIBLHBIX
peaKIUsX.

MemnpenMeTHHe CBA3H



Peanmzanust MeXnpeaMeTHBIX CBs3€d NMpU HM3yUYeHUH XUMUU B 9 Kimacce
OCYILIECTBIISICTCS 4Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX
MOHATUHN, TaK U TIOHATHH, MIPUHITHIX B OTACIBHBIX ECTECTBEHHBIX HAyKaX.

OO01Me ecTecTBEHHO-HAYUYHbIE MOHATHUSA: SIBJIEHUE (TPOIIECC), HAYUHbIN (axT,
THIOTe3a, TEOpHWs, 3aKOH, aHalu3, CHHTE3, KiIacCUpUKalus, MNepUOIUIHOCTD,
HaOJIo/IeHne, HKCIEPUMEHT, MOJICIMPOBAaHUE, MU3MEpPEHHE, MOJEIb, TEXHOJIOTH,
MaTepuabl.

@dwusuka: BeMIeCTBO, Teno, (pu3Mueckue BETMYWHBI, CIUHHIBI H3MEPEHHUS,
Macca, 00bEM, KOTMYECTBO TEIUIOTHI, aTOMBI U MOJIEKYJIbI, arperaTHble COCTOSTHUE
BEIIECTBA, CTPOCHHE Ta30B, JXUAKOCTEH M TBEPIAbIX (KPUCTAITMYECKUX) Te,
KpUCTAJUIMUECKasi pEeIIeTKa, JJEKTPOH, SAPO aroma, MPOTOH, HEHUTPOH, HOH,
HYKIIU, U30TOIIbI, KBAaHTHI, PaINOAKTUBHOCTD, alb(da-, 6eTa- U raMMa-u3IydceHue,
AIIEKTPUYECKHIA 3apsijl, TPOBOIHUKH, TOTYITPOBOIHUKH, AUIJICKTPUKH, COTHEUHBIH
CIEKTp, Pa3JIOKEHHE OEJIOro CBETA B CIEKTP.

buonorus: sxocucrema, Ouocdepa, HoTOCHHTES, MPOLIECCHl OOMEHA BEILIECTB,
MUHEpaIbHBIE yIOOpPEHHS, MHKPOIJIEMEHTBhI, MaKpOdJIEMEHTHI, MUTATECIbHBIC
BEIIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpATbI, TOPHBIE OPOJIbI, TTOJIE3HbIE
MCKOIIaeMble, TOTIJIMBO, BOJHBIC PECYPCHI, IJIaHETa 3eMJIIS.

Texuomorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO3SIICTBEHHBIC
TEXHOJIOTUH, TEXHOJIOTUHU 3JIEKTPOHHOMN MPOMBILIUIEHHOCTH, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHUH HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHMII
(YI'JIYBJIEHHBIN YPOBEHD)

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHUSA MPOTPAMMbl OCHOBHOI'O  OOIIETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIIUTATENIbHON JESITEIbBHOCTH 00pa30BaTEIbHONW OPraHU3alid B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMH COLUOKYJIBTYPHBIMU U JTYXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMHM, TPHUHATHIMA B OOIIECTBE MpaBUJIaMU M HOPMaMHU TIOBEJCHHS U
CIIOCOOCTBYIOT TMpoOlleCCaM CaMOMNO3HAHUS, CaMOPa3BUTUS M COLMATIU3ALMH
00y4Jaromuxcs.

JIn4HOCTHBIE  Pe3yJbTaThl  OTPAXKAKT  TOTOBHOCTh  OOYyYarolIMXCS
PYKOBOJICTBOBATbCSL CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA U
paciIMpeHre onbITa JesTEILHOCTA HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCIUTAHUS:

MPOSIBJICHUE IICHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HAYyYHOMY M MCTOPUYECKOMY HACJICAHWI0, TMOHUMAHUE 3HAYCHHUS XUMHUYECKOU
HAyKd M TEXHOJOTUM B JKU3HU COBPEMEHHOTO OOIIECTBA, B Pa3BUTHH YKOHOMHUKHU
Poccun u cBoero pernosa;

2) rpaskIaHCKOTr0 BOCIIMTAHMS:

IOPEACTaBICHUE O COLMAJIbHBIX HOPMax MW TNpaBUIaX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, IPOSIBICHUE KOMMYHUKATUBHOW KYyJIbTYphl B
pazHoo0pa3HON COBMECTHOM JIeATeTbHOCTH;

CTpeMJIeHHE K B3aMMOIOHMMAHHUIO W B3aMMOIIOMOIIM B Tpoiiecce yueOHOH U
BHEYYCOHOU IEATEITHHOCTH;

TOTOBHOCTh OLICHMBAaTh CBOE IOBEJCHUE M TOCTYNKH CBOMX TOBApHIIEH C
NO3WLIMA HPABCTBEHHBIX WM IPABOBBIX HOPM C YYE€TOM OCO3HAHHUS IOCIEIACTBUM
MOCTYIIKOB;

3) popMuUpPOBAHHUS LEHHOCTH HAYYHOI0 MO3HAHMS:

MUPOBO33PEHUYECKUE TPEICTABICHUS O BELIECTBE M XWMHYECKOW pPEakivH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOIUMBIE IS
MMOHUMAaHHMSI CYIIIHOCTA HAYYHON KapTUHBI MUPA;

OCO3HAHHUE [IEHHOCTH HAYYHOTO MO3HAHUS JJISl PA3BUTHUS KAXOT0 YEIOBEKA U
MPOU3BOJUTENBbHBIX CHJI OOIIECTBA B LIEJIOM, POJIM U MeCTa HayKu «XUMHUS» B
CUCTEME Hay4HbIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUA MPHUPOJIBI,
B3aHMOCBA34X YEJIOBEKA C IPUPOJIHON U TEXHOJOTUUYECKOU CPEAOM;

NO3HaBaTebHAs MOTHBAlUs M MHTEpeC K OOYy4YeHHIO, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpa30BaHUIO, K HCCIEI0BATEIIbCKOM
JESTENHbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIMpaBICHUS U YPOBHS JajJbHEHIIETO
00y4YeHMUS;

4) BOCIUTAHMS KYJIbTYPbI 310POBbS:



OCO3HAaHUE IIEHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBIO, yYCTAaHOBKA Ha 3J0POBBIA 00pa3 XWU3HU, OCO3HAHHWE IOCIEICTBUU U
HEMPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHHSI ATKOTOJIsI, HAPKOTHKOB, KYpEHUSI),
HEOOXOJUMOCTU COOJNIIOZICHUS TMpaBWi O0€30MacHOCTH MpU  OOpalleHUH C
XUMHYECKUMU BEIIECTBAMHU B YUCOHBIX M KU3HCHHBIX CUTYAIIHSIX;

5) Tpy10BOro BOCIIMTAHMS

¢opMupoBaHUE IIEHHOCTHOTO OTHOLICHHS K TPYAOBOH NEATEIBHOCTH Kak
€CTECTBEHHOU MOTPEOHOCTH YeJIOBEKa M K MCCIIEIOBATENICKON JAESITEIbHOCTH Kak
BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOLIECTRBE;

pa3BuTHE WHTEepeca K mpodeccHsiM, CBSI3aHHBIM C XHUMHEH, B TOM YHCIE K
npodeccusiM HaydyHOU chephl, 0CO3HaHNE BO3MOXKHOCTH CaMOpeau3alliid B dTOU
chepe;

6) 3K0JIOTNY€eCKOr0 BOCTIUTAHMS

0CO3HaHUE HEOOXOAMMOCTH OTHOIICHUS K IPUPOJIE KaK HCTOYHHUKY JKU3HU Ha
3eMIie, OCHOBE €€ CYIIECTBOBAHHS,

MIOBBIIIICHWE YPOBHS JKOJOTHYECKOW KYJIbTYphl: MPHOOPETECHHE OIbITA
IUTAHUPOBAHUS TIOCTYITKOB M OIEHKM WX BO3MOXHBIX IOCICICTBUN  JUISI
OKpY)XaroIleld Cpeapl; OCO3HAHHE TJI00ATBFHOTO XapaKTepa JKOJOTHYECKUX
npobsieM W MyTed WX pelIeHHs; CIIOCOOHOCTh MPUMEHSTh 3HAHUS, IMOJydaeMbIe
Npy W3yYEHUH XUMHH, JUJISI PEIICHUs 3a/1ad, CBS3aHHBIX C OKPYXKAIOIIEH CpeIoi;
aKTUBHOE HENpUATHE JCUCTBUM, MPUHOCIIIMX Bpel OKpYXKaloIlel cpeje;
OCO3HAHME CBOEH POJIM KaK IpaKJaHWHA U TOTPEOUTEIN B YCIOBHUSIX B3aUMOCBSI3H
NPUPOJHON, TEXHOJOTUYECKOW W COIMAIBHOW CpeJl; TOTOBHOCTh K YYacTHIO B
PAKTUYECKON 1eITeTbHOCTH SKOJIOTHYECKON HApPaBIEHHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeTanpeIMEeTHbIC PE3yJIbTaThl O00YYarOIIUXCS, OCBOUBIIUX MPOTPaMMY IIO
XUMHUH OCHOBHOT'O O0IIEero 0o0pa3oBaHus, BKIFOYAIOT:

YCBOCHHME MEKIUCIHUILIMHAPHBIX (MEXKIPEIMETHBIX) IMOHATHH, OTPaXKatoInuX
MaTepuajbHOE CJIMHCTBO MHpa W TMpoIecC IO03HAHHMS (BEIIECTBO, CBOMCTBO,
SHEPrus, SABJICHHUE, HAy4YHBIM (PaKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOpPHS,
HaOJII0/ICHHE, I3MEPEHHE, UCCIICIOBAHUE, SKCIICPUMEHT H JIPYTHE);

OBJIQJICHUE YHHBEPCAJIbHBIMU YYCOHBIMH JCHCTBUAMHU (TIO3HABATEIIHHBIMH,

KOMMYHHUKAaTHBHBIMH, PEryJISTUBHBIMHU), BA)KHBIMU JUISL ITOBBILLICHUS
(b ()EKTUBHOCTH OCBOCHHS COJEpKaHHS ydeOHOro mpenMera, (hopmMupoBaHUS
KOMIIETEHIIMA, @  TaKXe  IPOCKTHO-UCCIEIOBATENBCKON  JESITEIBHOCTH

00y4Jarommxcs B Kypce XHUMUH;
CITOCOOHOCTh MX HCITOJIb30BaTh B y4eOHOM, MO3HABATCIILHON M COIMAIBHOM
MpaKTHUKE.

ITo3naBaTebHBbIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ



Bba3oBble 1oruyeckue aeiicTBuA:

YMEHHUS HCIMOJb30BaTh MNPHUEMBbI JIOTHUYECKOTO MBIIUICHUS TpPU OCBOCHUHU
3HAHUMU: PACKPhIBATh CMBICT XUMUYECKUX MOHSATUN (BBIAEISATH UX CYIIECTBEHHBIC
MIPU3HAKY, YCTAHABJIMBATh B3aMMOCBS3b C JAPYTHMMU MOHATHUIMU); aHAIU3UPOBATH,
CpaBHUBaTh, 00001IaTh, BBHIOMpPaTh OCHOBaHUS IS KiIacCUUKAUA U
CHUCTEMATH3allUl XMMHUYECKUX BEIIECTB U XMMHUYECKUX PEAKIIUM; YCTaHABIMBAThH
MPUYMHHO-CJICICTBEHHBIE  CBA3M MEXKIYy OOBEKTaMH H3Y4YCHUS, CTPOUTHh
JIOTUYECKUE PACCYXKJICHHUS (MHAYKTUBHBIC, [EAyKTUBHbIC, II0 AaHAJOTHH);
npejyiarath KpUTEPUU U BBISIBISATH OOIIME 3aKOHOMEPHOCTH W MPOTUBOPEUUS B
U3y4aeMBbIX TPOIECCaX U SIBICHUSX; MTPOBOJUTH BBIBOJIBI U 3aKIFOUYEHUS, YMEHUS
NPUMEHATh B TMPOIECCE TMO3HAHUS MOHATUS (NIPEIMETHhIE UM METanpeaMETHEBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOIb3yEeMble B XUMUU, NMPE0OPa30BHIBAThH
MOJICJIbHBIC TIPEACTABICHUS — XUMHUYECKUM 3HAK (CUMBOJ DJIEMEHTA), XUMUYECKast
dbopmyna U ypaBHEHHE XUMHUYECKOW pEaKIuu — MpU PEIICHUU Y4eOHBIX 3a/1ad; C
y4eTOM OTUX MOJEIBHBIX TPEACTABICHUM XapaKTEepU30BaTh HM3ydyaeMble
XUMUYECKHUE BEIIECTBA M XUMUYECKUE PEaKIIUU.

ba3zoBble ucciaexoBareJbcKue AecTBHA (MeTOAbI HAYYHOrO NMO3HAHUA
BeILEeCTB M SIBJICHMI):

YMEHUS MPUMEHSATh METOJIbl HAyYHOTO IO3HAHWs BEIISCTB U SIBJICHUNM Ha
OMIIUPUYECKOM U TEOPETUYECKOM YPOBHSAX B Yy4eOHOW TO3HABATEIIbHOU U
IPOEKTHO-UCCIIEI0BATEILCKON e TEIbHOCTH;

YMEHHSI MCIIOIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHUS U CAMOCTOSITEILHO CTABUTh BOIPOCHI, aHAIM3UPOBATH (DAKThI, BBISBIIATD
u (opmynupoBaTh MpoOJeMy, ONpeNeNsITh edb U 3aJauyd, COOTBETCTBYIOIIWE
pEIIeHHIO MTPOOJIEMBI; TPeAiaraTh ONMMUCATEIbHYIO WM OOBSICHUTEIBHYIO TUIIOTE3Y
U OCYIIECTBISAITh €€ TMPOBEPKY; YMEHHUS MPOBOIAUTH HM3MEPEHHS HEOOXOIUMBIX
napaMeTpoB, BBIUYMCICHUS, MOJICIUPOBAHUE, HAONIOACHHUS M OKCIIEPUMEHTHI
(peanbHBIE W MBICICHHBIE), CAMOCTOSITEIBHO TMPOTHO3UPOBATH PE3YNIbTATHI,
dbopmynupoBaTh 0000IIEHNS W BBIBOJIBI IO pe3yJIbTaTaM IPOBEICHHOTO OIBITA,
UCCJIEIOBAHUS, COCTABIISITH OTYET O MPOJICTaHHOM padoTe;

Pabora ¢ undgopmanmeii:

YMEHHSI OPUEHTUPOBATHCS B PA3TMYHBIX UCTOYHMKAX MHGOpManmu (Hay4IHO-
MOMyJsipHAst JUTEpAaTypa XUMHUYECKOTO COJEp)KaHUsA, CIPaBOYHBIE MOCOOWS,
pecypcel MIHTepHEeTa); aHAMM3UPOBAaTh MHPOPMAIIUIO W KPUTUYECKH OIEHUBATH €€
JIOCTOBEPHOCTh W HEMPOTUBOPEYMBOCTH, OTOWpPATh W  HWHTEPIPETUPOBATH
uH(OPMAINIO, 3HAYMMYIO Ui pelieHUs ydeOHOW 3amauyu; yMEHUS MPUMEHSTH
pasnu4HBIE METOABl W (POPMYyIHMpOBATH 3ampoChl TPH TOUCKE H OTOOpe
uH(pOpMaIi, HEOOXOAMMOW IS BBITIOJIHEHHS] Y4€OHBIX 3a/lad; WCIOJIb30BaTh
WHOOPMAITMOHHO KOMMYHHKATHUBHBIE TEXHOJOTUA W PA3JIMYHBIE TOMCKOBBIC
CUCTEMBI, CaMOCTOSITEJIBHO BBIOMPATh ONTUMAIBHYIO (OPMY TPEIACTABICHUS
uHdopmaru (cxeMbl, Tpaduku, aUArpaMMmbl, TaONHIBI, PUCYHKH W JpYyrue
dbopMBbl); YMEHHUSI HMCIIOIB30BaTh HAYYHBIM S3BIK B Kaue€CTBE CPEACTBA PabOTHI C
XUMUYECKOW uH(MOpMaLMe; NPUMEHITh MEXNpeaAMeTHble ((pu3ndecKkue u



MaTeMaTUYeCKue) 3HAKU U CUMBOJIBI, (hOpMYIbl, aOOpeBHATYPbI, HOMEHKIATYPY,
UCIONB30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKHE  CPEICTBA
HATrJIAIHOCTH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

1) ymenust oOiienus (MMCbMEHHON U YCTHOM KOMMYHUKAIINK):

IPEACTaBIATh TOJYUYCHHbIC PE3yJIbTaThl MMO3HABATENbHOU IEATEILHOCTU B
YCTHBIX M THUCHMEHHBIX TEKCTaX; IMYyOJMYHO BBICTYNaTh C Mpe3eHTaIuen
pPEe3YyJAbTATOB BBITIOJTHEHUS XUMHUYECKOTO OJKCIEpUMEHTa (HMCCIIeI0BATEIHCKON
71a60paTOPHOM MM MPAKTUYECKON paboThl, yueOHOTO MPOEKTa); B XO/€ AUaora u
(W1M) TUCKYCCUHU 3aJ1aBaTh BOMPOCHI M0 00CYX/1aeMOM TeMe U BBICKA3bIBaTh UJICH,
dbopMyTHUpOBaTh CBOU MPEJIOKEHNS OTHOCUTEIBHO BBIMOIHEHUS MPEJI0KEHHOM
3a/1aun.

2) yMeHHs y4eOHOTO COTPYAHUYECTBA (TPYIIIOBasi KOMMYHUKAIIWSA):

y4acTBOBaTh B TPYIIOBBIX (opMax pabOTHI: IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOW pabOThl, OMpPENENSATh CBOI POJb, PACHPEACNATh 3aJauyd MEXIY
YJI€HAMU TPYNIIbI; BBIMOJHATH CBOK YacTh palOOThl, KOOPJAMHUPOBATH CBOU
JEUCTBHSL C JICHCTBUAMH JIPYTUX YJECHOB KOMAaHJIBI, OMPEACISITh KPUTEPUH TIO0
OIICHKE Ka4yeCTBa BBITIOJIHEHHON pPaOOTHI; periaTh BO3HUKAIOIIHME MPOOJIEMbI Ha
OCHOBE yueTa OOIIMX MHTEPECOB M COIIACOBAHUS IMO3UIIUM, y4acTBOBaTh B
oOCcyXJleHHHd, OOMEHE MHEHHUSMH, «MO3TOBOM IITypMe» H Jpyrux Gopmax
B3aMMO/JICHCTBHS.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe AeilicTBUS

OBnazeHne YyHHUBEPCATBbHBIMU YYEOHBIMU PETYISITUBHBIMU JEHCTBUSMHU
BKJIFOYAET Pa3BUTUE CaMOOPraHU3alMU, CAMOKOHTPOJIS, CAMOKOPPEKLUHH, B TOM
qyuce:

YMEHHS peliaTth y4eOHble M HCCIE0BATENbCKUE 3aJadl: CaMOCTOSTEIHHO
BBIOWpATh COCO0 pelieHrs yuyeOHOU 3ajauyn (CpaBHHBATh HECKOJIBKO BapHAHTOB
pelieHusi, BbIOMpaTh HanbOoiee MOAXOMSIIUA C YYETOM CaMOCTOATEIHHO
BBIJICJICHHBIX KPUTEPHERB), MIIAHUPOBATH CBOIO pabOTy MPHU pEUICHUU YIeOHON HIn
HCCIIEIOBATEIbCKOM  3aJa4d; Ha  OCHOBE  IOJNYYEHHBIX  PE3YJbTATOB
dbopmynrpoBaTh 0000IIEHNS ¥ BBIBOJBI, MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
MIPOLECCOB; AHAJU3UPOBATH PE3YIbTAThl: COOTHOCUTH CBOU JCHUCTBUA C
IJIAHUPYEMBIMU  PE3yJbTaTaMU, OCYIIECTBISITH CAMOKOHTPOJIb JEATEIbHOCTH;
KOPPEKTHUPOBATH CBOKO JAEATEIBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLCHKHU.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yabTaTbl OCBOCHUSI MNPOrpaMMbl IO XHWMHH OCHOBHOI'O
oO1iero 00pa3oBaHUsl Ha YIUIYOJICHHOM YPOBHE HUMEIOT OOLIee COJepkKaTEIbHOE



AIpO C MPEIMETHBIMH pe3yjbTaTaMu 0a30BOTO YpPOBHSA, COIJIACOBAHBI MEXIY
co0O0H, YTO MO3BOJISIET PEAIM30BBIBATH YINyOJEHHOE H3yYEHUE KaK B PAMKax
OTACJIBHBIX KJACCOB, TaK M B paMKax pealu3alud WHIWBUIYaJIbHBIX
o0Opa3oBaTeIbHBIX TPAEKTOPUH, B TOM YHCIIE UCIOJIb3Ys CETEBOE B3aMMOACICTBUE
opranuzauuu. [lo 3aBepiieHHH peanu3anuu OPOrpaMMbl YIIIyOJIEHHOTO YpPOBHS
oOy4aromuecsi CMOTyT JIeTalbHEE OCBOUTH MaTepuai, OBIAJETh PACIIUPEHHBIM
KpYTrOM MOHSTHI U METOJ0B, pelaTh 3aJJa4u 00jiee BBICOKOI'O YPOBHS CIOKHOCTH.

[IpenmeTHbIE pe3yNabTaThl BKIIOYAIOT: OCBOEHUE OOYYaIOIIMMHCS Hay4YHBIX
3HAHMM, YMEHUH U CHOCOOOB JEHUCTBUN, cHEHUPUUYECKUX ISl TMPEAMETHOU
o0nactn «XUMHS»; OCHOBbl HAYYHOTO MBIIUICHUS;, BHUIbl JAESITEIBHOCTH IO
NOJIYyYEHUIO HOBOTO 3HAaHUSA, €ro UHTEepIpeTaluuu, MOpeodpa3oBaHUI0 U
OPUMEHEHUI0 B PpAa3JIMYHBIX YYEOHBIX W pPEAIbHBIX KU3HEHHBIX YCIOBUSX;
o0ecreynBalOT BO3MOKHOCTb YCHEUTHOrO OOyYeHMs Ha CJEAYIOUIEM YpOBHE
o0Opa3zoBaHus.

K koHiy oOyuenusi ¢ 8 knacce y obOyuaromierocs OyayT chopMHUPOBaHBI
CJICIYIOIIUE TIPEIMETHBIC Pe3y/IbTaThl U3yUYCHUS XMMHUH Ha YIITYOJICHHBIM YPOBHE:

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHWYCCKHX ITOHATHI: aTOM, MOJIEKYJIa,
XUMHAYECKUH DJIEMEHT, METalll, HEeMEeTalll, aJUIOTPOIUs, IPOCTOE BEIIECTBO,
CIIO)KHOE BEIIEeCTBO, CMeCh (OJHOpPOIHAs W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTEJbHAsI aTOMHAasi U MOJEKYJsIpHash Macca, KOJIMYECTBO BEIECTBA, MOJb,
MOJIIpHAsi Macca, MaccoBas JOJsS XUMHUYECKOTO »dJEeMEHTa B COEAMHEHUH,
MOJIAPHBIN 00bEM, OTHOCUTEIbHAS TUIOTHOCTH ra30B, OKCHUJ, KHCIIOTa, OCHOBaHUE,
colib, amM$oOTepHbI OKcHull, amMpOTEpHBIA THUIPOKCHI, XHMHUYECKas peakKius,
KJaccuuKaIs peakiuii: peakiui COeIUHEHUs, PEeaKIMU Pa3IoKeHUs, Peakluu
3aMEIEeHUs], PEAKIMU OOMEHa, 9K30- U JHIOTCPMUYECKHUE DPEAKIUHU; TETUIOBOMN
s ekt peakiuu; SIpO aToMa, SJIESKTPOHHBIA CIOM aTroMa, aTOMHas OpOHTab,
paanyc aToMa, XUMHUYECKasl CBsI3b, MOJISIPHAS M HETOJSpHAs KOBAJICHTHAS CBS3b,
WOHHAsl CBS3b, WOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BEIIECTBa
(mporieHTHAsT KOHIIEHTpAIMs) B PacTBOpPE, MOJISIpHAs KOHIICHTpAIMsl BEIECTBA B
pacTBOpe; AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCJICHHS, OKHUCIHUTETH |
BOCCTaHOBUTEIIH, OKHUCJICHHE u BOCCTaHOBJIICHHE, OKHUCJIUTETHHO-
BOCCTaHOBUTEIIbHBIE PEAKIIUN, METOJI JIEKTPOHHOTO OanaHca;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~ XMMHYECKHX TIOHATHA U
MPUMEHSTH ATH TIOHATHS IPY OTIMCAHUH BEIIECTB U X MPEBPAIICHHUIA;

MCTIOJIb30BaTh XUMHUUYECKYIO CHMBOJIUKY JJISl COCTaBJICHUS (JOPMYIT BEIIECTB H
YPaBHEHUU XUMUYECKUX PEAKIUN;

OTIPEJIeNSITh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OWHAPHBIX COCIWHEHUSX,
CTETICHb OKHWCJICHHUS DJJEMEHTOB B OWHAPHBIX COCIWHEHUSAX, MPUHAMIICHKHOCTD
BEIIECTB K OMPEACICHHOMY KJIacCy COeAMHEHUH TI0 (hopMyIiaM, BUIbBI XUMHUYECKOM
CBsI3M (KOBAJICHTHOW W MOHHOW) B HEOPTAaHUYECKUX COCTUHEHUSX;

pPacKphIBaTh CMBICT 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IOCTOSHCTBA
cocraBa, [lepmoamueckoro 3akona [I. 1. MeHneneeBa, aTOMHO-MOJIEKYJISPHOU



TEOPHUH, 3aKOHA ABOTAIPO U €T0 CIEACTBUM, IPEACTABICHUN O HAYYHBIX METOJAX
MO3HAHUSA, B TOM YHCIE DSKCHEPUMEHTAIBHBIX M TEOPETUYECKHX METoAax
MCCJIEI0BAHUS BEIIECTB U U3YyYEHUS XUMUYECKUX PEeaKUi;

JEMOHCTPUPOBATh TMOHMMAaHHE MEPUOANMYECKOW 3aBUCUMOCTH  CBOMCTB
XUMHYECKUX JIEMEHTOB OT UX MoJjoxeHus B [leproauueckoil cucreme:

OMKCHIBATh U XapaKTepU30BaTh Ta0IMuHy0 Gpopmy [leproanyeckoit cucteMsl
XUMHYECKUX JJIEMEHTOB: Pa3INyaTh MOHITHS «rjaBHasg nojarpymnmna (A-rpynmna)» u
«obouHas noarpynmna (b-rpymnmna)y», «Masbie nepuoab» U «OOJIbIINE TEPUOIBDY;

COOTHOCHUTH 0003HAuU€HHUs, KOTOpble uMeroTcss B Tabnuue «llepmonnueckas
cuctemMa xumudeckux oneMmeHtoB J[. W. MengeneeBa»y, ¢ 4YHUCIOBBIMHU
XapaKTepUCTUKaMU CTPOCHMSI aTOMOB XMMHUYECKHUX 3JEMEHTOB (COCTaB U 3apsij
A1pa, O0LIee YNCIIO JIEKTPOHOB U PACIPECIICHUE UX 10 AIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBA3b TOJOKEHMsI djemeHTa B Ilepuoanueckoid cucreme c
pacnpesieieHueM 3JEKTPOHOB IO SHEPreTHYECKUM YPOBHSIM, TMOAYPOBHSIM H
OpOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOOB;

KJaccu(UIUPOBATh XMMHYECKHE DJIEMEHTHI, HEOPraHMYECKHE BEIleCTBa,
XUMHYECKUE PeaKkiuu (10 YUCITY M COCTABYy YYACTBYIOIIMX B PEAKI[MU BELIECTB, IO
TEIIOBOMY 3P (DEKTY);

XapakTepu3oBaTh (ONMUCHIBATh) (U3MYEeCKHUEe ¢ XUMHYECKHME CBOMCTBA
NPOCTBIX U CIIOKHBIX BEIIECTB: KUCIOPOA, BOJOPOAA, BOABI, OOLIUE XUMUUYECKUE
CBOWMCTBAa OKCHJOB, KHUCJOT, OCHOBaHUI M COJIEH, T€HETUYECKYIO CBA3b MEXIY
HUMH, MOATBEPXKAas NMPUMEPAMU MOJIEKYJSPHBIX YPaBHEHHM COOTBETCTBYIOLIUX
XUMUYECKUX peaKInii;

OIKCHIBaTh POJIb KUCIOPOAA, BOJOPOJA U BOABI B MPUPOAHBIX MpOIECCaxX, B
KUBBIX OpraHU3Max, UX MPUMEHEHHUE B Pa3IMUYHBIX OTPACISIX MPOMBIIIIEHHOCTH,
BO3MO’KHOE HCII0JIb30BAHNUE B COBPEMEHHBIX TEXHOJIOTUSAX;

OOBSICHATH U NPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX
COCTaBa W CTPOEHUS, BO3MOYKHOCTU IMPOTEKAHUS XUMHUYECKHX IPEBpPALICHUN B
pa3IMYHBIX YCIOBUSAX;

BBIYUCJIATh OTHOCUTEIbHYIO MOJIEKYJSPHYIO M MOJISIPHYIO MacChl BEIECTB,
MOJISIPHYIO Maccy CMECH, MOJIBHYIO JTOJIFO XUMUYECKOIO JIEMEHTA B COCAMHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOIO 3JIeMEHTa Mo (opMylie COCAMHEHHUS, HaXOAWUTh
npocTeiyto GopMmyity BelecTBa 0 MAaCCOBBIM HJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MOJSPHYIO KOHLEHTPALMIO BELIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPABHEHUSAM XUMUYECKON pEeaKIny;

OPUMEHATh OCHOBHBIE OIEpAaLMU MBICIUTEIbHON NEATEIBHOCTH — AHAIU3 U
CHUHTE3, CpaBHEHHUE, 0000IeHNe, CUCTEMATU3alINI0, KIacCU(PHUKAIINIO, BBISIBICHUE
IIPUYMHHO-CIIEICTBEHHBIX CBA3€H — I M3yYEHUs CBOICTB BEIIECTB U
XUMHYECKUX PEaKLUUl, €CTECTBEHHO-HAYYHbIE METOJbl NMO3HAHUS — HAOIIOACHUE,
U3MEpPEHHE, MOJAEINPOBAHUE, HKCIEPUMEHT (peajbHbIi M MBICIEHHBIA) — A
OCBOEHHS YYEOHOIO COAECPKAHUS;



PacKpbIBaTh CYITHOCTh MPOIECCOB OKUCICHUS M BOCCTAHOBIICHUS, COCTABIISTh
YpaBHEHHUSI TPOCTHIX OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX pPEAKIH (METOAOM
AIIEKTPOHHOTO OanaHca);

yCTaHAaBIMBATh CBSI3M MEXAY pEaJbHO HAOII0AaeMbIMH XUMHUYECKHUMHU
SBIICHUSIMHU U TPOIIECCAMHU, MTPOUCXOISAIIUMHA B MaKpO- ¥ MHUKPOMHUPE, OOBICHATH
NPUYUHBI MHOTOOOpa3ns BEUIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
APYTUX Y4eOHBIX IPEIMETOB,

coOmogaTe  mpaBuja  OezonmacHo  pa®oTel B jabopaTopuu  HpH
WCTIONB30BAaHUM XHMHUYECKOW TOCYAbl W OOOpYIOBaHMS, a TakXKe IpaBuia
oOpalieHusi ¢ BEIIeCTBAMH B COOTBETCTBUH C HMHCTPYKIMSIMH BBITIOTHCHHS
7a00paTOPHBIX OMBITOB M MPAKTHYECKUX PAOOT MO TOIYyYEHUIO U COOMpaHHIO
ra3000pa3HBIX BEHIeCTB (BOAOPOAA W KHUCIOpOJa), MPUTOTOBICHUIO PAcCTBOPOB C
OTpEe/IeICHHOW  MaccoBOM  JIoJIed  pacTBOPEHHOTO  BEIIECTBA,  PEIICHUIO
OKCMIEPUMEHTANBHBIX 3a7ad 1Mo TeMe «OCHOBHBIE KJIAacChl HEOPTaHMYECKUX
COCJIMHECHUI;

JEMOHCTPUPOBATh  BIAJCHHE OCHOBAMH  XUMHYECKOH  T'PaMOTHOCTH,
BKJTIOYAIONICH YMEHUS 0€30MacHOTO oOpalieHusi ¢ BeIeCTBAMH, HCIIOIb3yeMbIMHU
B ITOBCETHEBHOM KU3HU, a TAK)KE 3HAHUE MPABUII TIOBEJICHUS B IEIAX COCpEKCHUS
3JIOPOBBS 1 OKPY’KAIOIIECH CpeIbl.

K koHmy oOyuenust ¢ 9 knacce y oOyuarmierocs OyayT chopMHUPOBaHBI
CJIeIyIOIINE MPEeIMETHBIE pe3yIbTaThl U3yUEHUS XUMUHU Ha YIITyOJICeHHBIM YPOBHE:

PaCKpBIBaTh CMBICT OCHOBHBIX XUMHYECKUX MOHATUN: XUMHUYECKUH JIEMEHT,
aToM, MOJIEKYyJla, WOH, KAaTHOH, aHWOH, 3JEKTPOOTPHUIIATEILHOCTh, CTENEHb
OKHUCJICHHSI, XUMHYECKasi peakilysi, TerIoBor 3P heKT peakiuu, MOib, MOJISPHBIH
00BbEM, pacTBOp;

AIEKTPOIHUTHI, HEINEKTPOIUTHI, AIEKTPOJIUTUYECKAS TUCCOIHAINS, PEAKIIUU
MOHHOTO OOMEHa, THUIPOJU3 COJield, oOpaTuMble W HeoOpaTHMbBIC pEeaKIuHy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIE  PEAKIMH, OKHUCIHUTENIb, BOCCTAHOBUTEID,
OKHCJICHHE W BOCCTAaHOBJICHHME, OJJIEKTPOJIH3, aJJIOTPONHs, aM(pOTEPHOCTH,
XUMHYECKasi CBsI3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKasi), MEKMOJICKYISAPHBIC
B3aUMOJICHUCTBUS (BOJOpOJIHAS CBsA3b, CWiIbl BaH-nep-Baanbca), KOMIUIEKCHbBIE
COCIMHEHUS, KPUCTALTUYECKUE peleTKd (MPUMUTHUBHAS KyOuWdeckas, 0O0BEMHO-
LEHTPUPOBAHHAS KyOudeckas, rpaHelleHTPUPOBAHHAS KyOu4deckas,
reKcaroHajibHas TUIOTHOYIIAKOBaHHAs), KOPPO3HsS METAJIOB, CIUIABBI; CKOPOCTHh
XUMHYECKOW PEaKIUH, KaTaIn3, XUMUIECKOE PAaBHOBECHE, DJIEMEHTHI XHMHYECKOM
TEPMOJANHAMUKHU KAK OJTHOW U3 TeOpeTHYECKUX 0CHOB xumuu; [1JIK;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~ XHMHYECKHX TIOHATHA U
MPUMEHSTH ATH TIOHATHSI TIPY OTIMCAHUH BEIIECTB M MX MPEBPAIIICHHUIA;

UCTIOJIb30BaTh XUMHUUYECKYIO CHMBOJIUKY JJISl COCTaBJICHUS (POPMYIT BEIIECTB H
YPaBHEHUU XUMUYECKUX PEAKIUN;

OTIPEJIENSITh BAJCHTHOCTh M CTETICHh OKHCIICHUS XMMHYECKHUX JJIEMEHTOB B
COCIMHCHUSX PA3JIMYHOTO COCTaBa, MPUHAJIC)KHOCTh BEIIECTB K ONMPEACICHHOMY



KJIacCy COEIMHEHHN 1o (opMyliaM, BUJBI XUMUYECKOW CBSI3U (KOBAJCHTHOM,
MOHHOM, METAJUIMYECKOW) B HEOPraHMYECKUX COEAUHEHHUSIX, 3aps]l HMOHA IO
XUMUYECKOU (opMyIe, XapakTep cpellbl B BOJHBIX PAcTBOpaX HEOPTaHUYECKUX
COCIMHEHUH, TUIT KPUCTAINTMYECKON PellIeTKH KOHKPETHOTO BEIECTBRA;

packpbiBaTh cMbIci llepuonnueckoro 3akona JI. WM. MeHnngeneeBa wu
JIEMOHCTPUPOBATH €ro MOHUMAaHUE:

OMUCHIBATh U XapaKTePU30BaTh TaONMMUHYI0 (popmy [lepuoandeckoit cUCTEMBI
XUMUYECKUX AJIEMEHTOB: pa3inyaTh MOHATUS «A-rpynmnay» u «b-rpymnmnay, «Maibie
MEePUOABD U «OOJbIINE EPUOIBDY;

OOBSICHSITh CBSI3b TMOJOKEHUST »ynemeHTa B [lepuogmyeckoid cucreme c
pacrpesieJIeHueM JJICKTPOHOB IO DSHEPreTUYECKUM YPOBHSM, TOJYPOBHSAM U
opOUTaJIsSIM aTOMOB MEPBBIX YETHIPEX NMEPUOIOB;

BBIJICJISITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB JJIEMEHTOB U UX
COeIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIIUTEIbHO-BOCCTAHOBUTEILHBIX CBOMCTB
OKCHJIOB ¥ THJIPOKCHJIOB) B Tpejeiax MaJbIX MEPHOJIOB U TJIABHBIX MOATPYII C
y4E€TOM CTPOCHUS MX aTOMOB;

PacKpbIBaTh CMBICT TEOPHU DJIEKTPOIUTHYSCKON AUCCOIMAIiU, 3akoHa ['ecca
U €ro CIeJCTBUM, 3aKOHA JEUCTBYIOIIMX MacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTH XMMHYECKOW pEaklMH, HalpaBiICHUS CMEIICHUS XHUMHUYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3JIMYHBIX (haKTOPOB;

KJIacCU(UIUPOBATh XMMHUYECKHE DJIEMEHTHI, HEOPraHMYECKHE BEIleCTBa,
XUMHYECKUE PeaKkinu (10 YUCITY U COCTaBy YYaCTBYIOIIMX B PEaKI[MU BEUIECTB, MO
TEIUIOBOMY 3(@eKTy, MO arperaTHOMy COCTOSHHIO PEareHTOB, MO H3MEHEHHUIO
CTeNeHEeHl OKHUCIEHUS XUMHUYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHUIO
KaTaan3aTopa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB HEOPTaHMYECKUX COCTUHEHUH, MOATBEPXKAasi 3TO OMHCAHHUE
npUMepaMHu  MOJIEKYJSPHBIX M HMOHHBIX  YpaBHEHHH  COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTaBIIATh YPABHEHHUS: DICKTPOTUTHUECKON TUCCOIMAIIMHN KUCIIOT, IIeI0Yei
U COJIeH; TMOJHBIE M COKpAIICHHbIE YpPAaBHEHUS pPEaKlUHMil HOHHOIO OOMEHa;
peakiuii, MOATBEPKAAIOIIUX CYUIECTBOBAHUE T'E€HETUYECKOM CBA3U MEXIY
BEILIECTBAMU PA3JIMYHBIX KIACCOB;

pPacKpblBaTh CYUIHOCTh IMPOLIECCOB THUIPOJIM3A COJIEd MOCPEACTBOM
COCTaBJICHUS KPaTKUX MOHHBIX U MOJIEKYJISPHBIX YPAaBHEHUHN peakiui, CYIIHOCTb
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAKUUA  MOCPEICTBOM  COCTABJICHHUS
ANEKTPOHHOTO 0ajaHca 3TUX PEaAKLIUiA;

peACKa3bIBaTh XapakTep Cpeabl B BOAHBIX PACTBOpAaX COJIEH;

XapaKkTepu3oBaTh (OMUCHIBATh) (HU3UYECKHE H XUMHUYECKHE CBOWMCTBA
MPOCTHIX BEMIECTB (KUCIOPO, 030H, TpaduT, anmmas, KpeMHui, 60p, a30T, dhocdop,
cepa, XJop, HATPUM, Kalluil, MarHui, KaJIbIAN, ATFOMUHHUHN, KEI€30, MEJlb, IIUHK,
cepeOpo) u 00pa3oBaHHBIX MMM CJOKHBIX BEIIECTB, B TOM YHCJIE UX BOJIHBIX
pacTBOpOB (aMMHaK, XJIOPOBOIOPOJ], cepoBomopoxa, okcuabl yriepoma (I, 1V),



kpemuus (1V), azora (I, Il, 1, 1V, V) u docdopa (Ill, V), cepur (I1V, VI),
CepHHUCTasi, cepHas, a3oTHas, ¢GocdopHas, yroiabHas, KPEMHHUEBAas KHUCIOTHI,
okcuabl U ruapokcuasl mMetamioB |A—-IIA-rpynn, amomunus, meau (ll), nunka,
xenesa (1 u 111));

MOSICHATh COCTaB, OTHEIBHBIC CIOCOOBI TOJIYYCHHSI M CBOWCTBA CIIOKHBIX
BEIIECTB (KUCIOPOACOAEpKAIINE KHUCIOTHI XJOpa, a30TUCTas, OOpHAs, YKCyCcHas
KHUCIIOTBl U MX coiik, ranorenunibl kpemuus (1V) u ¢pocdopa (Il u V), okcun u
ruapokcu xpoma (111), mepmanranar xanus;

OIMKMCHIBATH POJIh BAKHEUIITUX M3y4aeMbIX BEIIECTB B IPUPOIHBIX MPOIIEccaXx,
BJIMSTHUE HA )KMBBIC OPTraHU3MBI, IPUMEHECHHUE B PA3JIMYHBIX OTPACIAX SKOHOMHUKH,
MCIIOJIb30BaHUE JIJIST CO3JIaHUST COBPEMEHHBIX MaTCPHUAIOB U TCXHOJIOTHH;

NIPOBOAUThL PEAKIMH, TOJTBEPKIAOIINE KAUeCTBCHHBIH COCTaB Pa3IMYHBIX
BEIICCTB, PACIO3HABATh ONBITHBIM IyTEM COJACPIKAIUECS B BOJHBIX PacTBOpax
WOHBI: XJIOpHUI-, OpoMua-, Moaui-, cyiabdar-, docdar-, kapOoHAT-, CUIUKAT-,
cyabduT-, Cynbpua-, HUTPAT- W HUTPUT-HOHBI, THUIPOKCHI-UOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajbllvs, aTFOMUHMS, Kene3a (2+) u xenesa (3+), menu (2+),
IIUHKA;

OOBSCHATh M TIPOTHO3UPOBATH CBOMCTBA BAKHEHIITUX M3y4aeMbIX BEIICCTB B
3aBUCUMOCTH OT MIX COCTaBa M CTPOCHUS, IPUMEHEHHNE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWMCTB, BO3MOXKHOCTH MPOTCKAHUS XUMHUYCCKUX MPEBPAIICHUN B Pa3IMUHBIX
YCIOBUSAX HA OCHOBE PACCMOTPEHHBIX D3JIEMEHTOB XUMHYECKOM KUHETUKU U
TEPMOJIUHAMUKH;

BBIUUCTISITh OTHOCUTENIbHYI0O MOJIEKYJSIPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTa M0 (QopMylie COSIMHEHHs, MaCCOBYIO
JIOJIF0  BEIIECTBA B PAacTBOpPE, MOJBHYIO JOJK XUMHYECKOrOo »JJeMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIGHTPAIlMIO BEIIecTBa B PacTBOPE, HAXOAUTH
poCcTeHIIyro (hOpMyITy BEIIECTBA 10 MACCOBBIM MJIM MOJIBHBIM JIOJISIM DJIEMEHTOB,
IPOBOAUTH PACUYETHI 110 YPABHEHUSIM XMMHUUYECKUX PEaKlUi ¢ y4eTOM HEeJI0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTUYECKOrO0 BBIXOJA MPOAYKTA, 3HAUEHHUS TEIIOBOTO
s dekra peakiyu, onpeaessiTh COCTaB CMECEH;

coOmomaTh mpaBuja  OezomacHoW  paboTel B jabopaTopuu  TpH
WCIIOJIb30BAaHUM XUMHUYECKON TOCYIAbl M OOOpyAOBaHHS, a TakKXKe IMpaBuia
oOpamieHusi ¢ BEHIECTBAMHU B COOTBETCTBUUM C WMHCTPYKIMSMH BBITIOJTHCHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX Pa0OT MO MONMYYEHUI0O W COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMuaka W YIJIEKUCIOTO Tra3a) W PEIICHUI0
DKCIIEPUMEHTATBHBIX 3a/lad [0 TeMaM Kypca, MPEACTaBIATh Pe3yIbTaThI
dKCIIepuMEeHTa B (hOpMe BBIBOJIOB, JI0KA3aTEIIbCTB, TPa(QUKOB, TAOIUI] ¥ BBHISABIATH
AMIIUPUIECKIE 3aKOHOMEPHOCTH;

NPUMEHSITh OCHOBHBIE OIEpAllMd MBICIUTEILHON ACSITEIHOCTH (aHAINU3 |
CHUHTE3, CpaBHEHHE, O0O0O0OIIeHHEe, CUCTEeMaTU3allii0, BBISBICHUE MPUUYUHHO-
CJICICTBEHHBIX CBS3€H) MPU M3yUYCHUU CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIHH,
BIIAJICTh €CTECTBEHHO-HAYYHBIMH METOJaMU TMO3HaHUs (HAOII0JeHNE, U3MEpPEHNE,
MOJICIIUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIA U MBICIICHHBIN );



NpUMEHATh  MpaBwia  Oe3omacHOro  oOpamieHuss €  BEUIECTBaMH,
UCIOJB3YyEMBIMU B IIOBCEJHEBHOM OKM3HH, I[IpaBUja IIOBEACHUS B LEIAX
cOepexeHusi 370pOBbS U OKPYKAIOIIEH NPUPOAHOM Cpeabl, MOHUMAaTh BpEX
(omacHOCTh) BO3JAEUCTBHSI HA JKUBBIE OpPraHU3Mbl OINpPENEIECHHBIX BEIIECTB,
MOSICHATh Ha MPHUMEpPax CrocoObl YMEHBIIEHUSI U MPEeJAOTBPAIICHUS UX BPEAHOTO
BO3JIEHCTBHUSI, 3HAUCHHE KUPOB, OEJIKOB, YIJIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJIYYEHHbIE MpEACTaBIeHUS O chepax NpoQecCHOHATBHON
NEATENIbHOCTH, CBA3AHHBIX C HAYKOM U COBPEMEHHBIMU TEXHOJIOTUAMU, KAK OCHOBY
st TpoecCUOHAIbHOW OpPUEHTAlMU W Il OCO3HAHHOrO BbIOOpa XMMHHM Kak
npoQUIBHOTO TpeIMeTa MNpH MPOAOCHKEHUH OOyueHHs Ha YpPOBHE CPEIHEro
o01iero oOpa3oBaHus;

y4acTBOBaTb BO BHEYPOUYHOU IIPOEKTHO-UCCIIEIOBATEIBLCKON AEATEIBHOCTH
XUMHYECKOM W XHMHMKO-3KOJIOTMUECKOW HaIMpaBICHHOCTH, MNPUOOPECTH OIbBIT
NpOBEJICHUS YUEOHBIX MCCIIEIOBAHUI B YCIOBUSAX 00pa30BaTeIbHbIX OpraHu3aluii,
a TaKXKe opraHuzanuil (IEHTPOB) AOMOJIHUTEILHOTO 00pa30BaHUs IETEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (undgpossbie)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumusi — BakHast 00J1acTh
11 €CTECTBO3HAHUS U MTPAKTHYECKON 6 2
JESITeTHHOCTH YeJIOBEKa
BemectBa 1 xuMu4deckue
1.2 19 1
peakiumn
Hroro mo pazgeny 25
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3znyx. [lonstue o razax.
2.1 14 1 1
Kucnopon. Oxcubt
Boaopon. [lonsitue o kucnorax u
2.2 6 1
COJISIX
Bopa. PactBoper. [lousitue 00
2.3 P 12 1 1
OCHOBAHUSX
OCHOBHBIE KJIACCBI
24 . 14 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro no paszneny 46

Paznean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 14
XUMUYECKnX deMeHToB J1. 1.
MenneneeBa. CtpoeHue atoma
XuMudeckasl CBS3b.
3.2 OKHCIIUTEIBHO- 12
BOCCTaHOBHUTEJIHHBIC PEAKIIHH
Hroro mo pazueny 26
PesepBHOE Bpems 5)
OBIIEE KOJIJMYECTBO YACOB I1O 102

[TPOI'PAMME




9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ KonTpoabHubie IIpakTH4eckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
Pa3nes 1. BemecTBo u XuMnuyeckasi peakums
11 [ToBTOpEHuE U yriaybieHrne 3HaHU| 0 8
' BEII[ECTBE
19 OCHOBHBIE 3aKOHOMEPHOCTH ) 14 1 1
MPOTEKAHUSI XUMHUECKUX peaKuit
13 DNeKTpOIUTHYECKAs TUCCOLUAIUS. 12 1 9
XUMUYECKUE PeaKlUy B pacTBOpax
Hroro mo pazgeny 34
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO01as XxapakTepUCTUKa XUMUYECKHX 6 1
' anemeHToB VIIA-rpymmel. ["amorenst
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop 10 1
U UX COEMHEHNUS
OO11ast XapakTepUCTUKAa XMMUYECKUX
24 anemeHToB |VA-rpynnsl. Yrieposa u 11 1 2
KpPEMHUM, UX coeauHeHus. bop
Hroro no paszneny 33




Pa3gen 3. Meraiibl 1 UX COeTUHEHU S

3.1 OO6mue cBOMCTBA METAIIOB )
3 Bakneiine MeTaibl 1 UX 15 9
COCITMHEHUS
Wroro mo pazueny 20
Paznen 4. Xumus u okpyskaomas cpeaa
BemectBa u maTepuaibl B )KU3HU
4.1 yenoBeka. OCHOBBI 9KOJIOTHYECKOM 5)
IPaMOTHOCTH
Hroro mo pazgeny 5)
Pazjnen 5. O60061menne 3HaHuii
[ToBTOpeHue 1 0000IMIeHNE 3HAHMI
5.1 OCHOBHBIX Pa3/IeyioB KypcoB 8—9 5 2
KJIaCCOB
Hroro mo pazgeny 10
PezepBHOE Bpems 5
OBIIEE KOJIMYECTBO YACOB I10 102 1

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJbBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOUN IPOT'PAMMObBI

8 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yIbTAThl 0CBOEHUSI OCHOBHOI
NpOBePsIEMOr0 .
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJbTaTa
1 [To Teme: «IlepBoHAaYaTEHBIE XUMUYECKUE TIOHSATHS)
pacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHX ITOHSITHIA: aTOM, MOJIEKYyIa,
XUMUYECKUN D3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMEChH
(oHOpOAHAS M HEOJTHOPOHAS), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs H
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBAa, MOJb, MOJISIpHas Macca,
1.1 MaccoBas JI0Jii XUMHYECKOTO DJIEMEHTAa B COSAMHEHUH, MOJISIPHBIA 00BEM,
XUMUYECKas peaknus, KiIacCH(QUKAIM PpEeaKkIii: peakid COCTUHEHUS,
peaKkuy pasNoKEHHS, PEaKIMH 3aMEIIeHHs], Peakiuu OOMEHa, JK30- H
SHAOTEPMHUECKHE pEaKIHMH, TeIuioBoil sddexT peakuuu, pacTBoOp,
MaccoBasi I0JIS BEIIecTBa (MTPOIEHTHAs! KOHIIEHTPAIIHS) B paCTBOPE
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX [MOHATHH U
' MPUMEHSTH 3TU MOHATHS MIPU ONUCAHUH BELIECTB U UX MPEBpalleHU
13 HCIO0JIb30BaTh XMMHUYECKYIO CHMBOJIMKY JUIsl COCTaBIeHUsS (GOpMyJ BELIECTB
' U YPAaBHEHUN XUMUYECKUX PEAKIIHI
14 PacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSIHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHsI, 3aKOHA ABOTaIpo
1.5 OTIPEJIEeIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX
16 KJacCUQUIMPOBATh XUMHYECKHE peakuud (10 YHUCIYy U  COCTaBy
' YYacTBYIOIIHMX B PEAKIIMHU BEIIECTB, IO TEIIOBOMY (D deKTy)
1.7 BBIUYUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO i MOJISIPHYIO MacChl BEIIECTB
18 BBIUHCIISATH MAaCCOBYIO JOJIO XUMHUYECKOTo »JlieMeHTa 1o Qopmyre
' COEMHEHUS,
1.9 BBIUHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
1.10 NPUMEHSTh E€CTECTBEHHOHAY4YHbIE METOJbl TMO3HaHHS — HaOJIIoAeHue,
' U3MEpEeHUe, MOJICIMPOBAHHE, SIKCIIEPUMEHT (peasbHbIi U MBICTICHHbIH )
2 ITo Teme: «BaxxkHelmue npeacTaBUTEIN HEOPIraHUIECKUX BELIECTBY»
91 pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TMOHSTHUIH: OKCHJ, KHCJIOTa,
' OCHOBAaHHME, COJIb
59 ONpeNeNiaTh MPUHAMISIKHOCTh BEIIECTB K  ONpEeAeIEHHOMY KJlaccy
' COeIMHEHHH 10 GopMyIam
2.3 KJ1accu(UIMPOBATh HEOPIaHUYECKUE BEIIECTBA
24 XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOICTBAa BEIECTB




Pa3JIMYHBIX KJIACCOB, IOATBEPKJAs ONMMCAaHUE IPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOYKHOCTM IIPOTEKAHHUs XMMHYECKUX IIPEBPALLCHUI B
Pa3JINYHBIX YCIOBHIX

2.6

CJIeZIOBATh MPaBUJIAM II0JIb30BAHMS XUMUYECKOHW TOCYI0N U J1ab0paTOpPHBIM
o0opynoBaHUEM, a Takke IpaBwiaM oOOpalleHus C BEUIECTBAMHU B
COOTBETCTBUM C HHCTPYKUUSIMU 110 BBINOJIHEHHIO J1a0OpaTOPHBIX
XUMUYECKHUX OTIBITOB I10 TIOJTYYEHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BogopoJa M KHCIOPOZA), HMPUTOTOBIEHUIO PACTBOPOB C ONPEAEIEHHOM
MAacCOBOW JOJIEH pPacCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJUTH
XMMHMUYECKHUE HKCIEPUMEHTHINIO pPAClO3HABAHUIO PAcTBOPOB WIENOYEH U
KHCJIOT C TIOMOIIIbIO MHAUKATOPOB (JaKMyc, peHon(Tanent, METHIOPaHK U

JApyrue)

2.7

MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOMN pEeaKIINu

[To teme: «llepronnuecknii 3akoH u lleproanyeckas cucteMa XUMHUYECKUX
snementoB J[. U. MenneneeBa. CtpoeHue aroMoB. XHUMHUYECKAs CBA3b.
OKHCANTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIII

3.1

pacKpbhIBaTb CMBICII OCHOBHBIX XHUMHUYECKHX TMOHATHHI: SIpPO aTroMma,
ANEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTaib, paIuyc aToMa, XuMU4YecKas
CBSI3b, MOJIIpHAst u HenoJsipHast KOBaJICHTHAsI CBSI3b,
ANEKTPOOTPUIIATENILHOCTh, MOHHAS CBSI3b, MOH, KaTHOH, aHUOH, CTENEHb
OKHUCJICHUS

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHNYECCKHUE DJICMCHTHI

3.3

ONHKCBHIBATh W XapaKTepu3oBaTh TaONM4HYIO Qopmy [leproauueckoit
CHCTEMBbl ~XMMHUYECKHX OJICMEHTOB: pa3inyarh TOHATHS  «TJIaBHAs
noarpymnma (Arpynmna)» u «nobounas noarpynna (brpymma)y, «Mamsiey» u
«OOJIBIIINEY TIEPUOIBI

3.4

packpbiBaTh cmbica  [lepuoaunueckoro 3akoHa J[.M. Menpaeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TMEPHUOJUYECKON 3aBHCUMOCTH CBOMNCTB
XMUMHYECKUX JIEMEHTOB OT UX MoJioxkeHus B [lepuoanyeckoii cucrteme

3.5

COOTHOCHTB O6OSH&‘ICHHH, KOTOPBLIC UMCIOTCA B Ta6n1/1ue «HepI/IOI[I/I‘ICCKaH
CHUCTEMAa XHUMHYCCKUX JJICMCHTOB I[I/I Mengeneera» ¢ 4YHCIOBBIMU
XapPaKTCPUCTUKAMHU CTPOCHHUS aTOMOB XHMHWYCCKHUX 3JICMCHTOB (COCTaB n
3apsana Aapa, o6mee YUCJIO JBJICKTPOHOBHU  pacCHpCACIICHUEC HUX 10
QJICKTPOHHBIM CJ'IOHM)

3.6

ONpCACIIAATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX

3.7

OonpCHACiIsITb  BUJ XHMHUYECKOH  CBS3H (KOBaJ'IeHTHaH u I/IOHHaSI)B
HCOPraHUYCCKUX COCIUHCHUAX




9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBbIC PE3YJIbTAaThbl 0OCBOCHUA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

1o Teme: «BemiecTBO u XuMuyeckasi peakLus»

1.1

pacKpbIBaTb  CMBICI  OCHOBHBIX  XMMHYECKHUX TIIOHSTHH:  pacTBOp,
3JIEKTPOJIUTHI, HEAJIEKTPOIUTHI, IMEKTPOJIUTHUYECKAS TUCCOLMALINS, PEAKIITI
WOHHOTO OOMEHA, KaTaJM3aTop, XMMHYECKOE paBHOBECHE, OOpaTHMbBIC U
HEeoOpaTUMble pEeaKIMH, OKHUCIUTEIbHOBOCCTAHOBUTEIBHBIE PEAKIINH,
OKUCITUTENh, BOCCTAHOBHUTEIb, OKUCIICHUE M BOCCTAHOBIIEHUE, AJUIOTPOIIUS,
aM(}OoTepHOCTh, XUMUYECKAsI CBA3b (KOBAJCHTHAs, MOHHAS, METAJUINYECKas ),
KpUCTAJUTMYECKasi PeméTka, CIUIaBbl, CKOPOCTh XUMUUYECKOU peaKkIuu

1.2

WIUTIOCTPUPOBATEL  B3aMMOCBA3b OCHOBHBIX XMMHYCCKHX MOHATUH W
NPUMCHATH OTHU NOHATUA MPHU OITMCAaHWU BEUICCTB U UX npeBpameHHI‘/i

1.3

COCTaBIIAITb  YPaBHEHUS  DBJEKTPOJIUTHYECKONM AMCCOLUAIMM  KUCIOT,
LIEI0YEl U COJIEH, TOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIU MOHHOIO
oOMeHa

1.4

PaCKpLIBaTh CYIIHOCTb OKHCIIUTCIIBPHO-BOCCTAHOBUTECIIBHBIX peaKHI/II\/'I
MOCPE/ICTBOM COCTABJICHUS 3JICKTPOHHOTO OallaHCa ATUX PEaKIUi

1.5

MIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKOMN peaKkIiuu

Ilo Temam: «Hemertamel W UX COeOUMHEHUs» U «MeTammibl W UX
COETMHEHU S

2.1

XapaKTepH30BaTh (OMUCHIBATh) OOIMME M CHenuUUecKrue XUMHYECKUE
CBOWMCTBA TMPOCTBIX U CJOXHBIX BEIIECTB, TOITBEPXKIAs OIHCAHHEC
IpUMEpaMU  MOJICKYJISIPHBIX W HWOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUii

2.2

COCTAaBJIAATb YpaBHCHUA pCaKHHﬁ, MNOATBCPKAAOINNUX CYIIECTBOBAHHC
T€HETHYECKOM CBA3U MCXKIOY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOIrHO3UPOBATH CBOMCTBaA BCIHICCTB B 3aBHCUMOCTH OT HUX CTPOCHUA,
BO3MOXHOCTH IIPOTCKAHHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3IMUYHBIX
YCIOBHUAX

2.4

CJICZIOBATh MPABUJIAM I10JIb30BAHMS XUMUYECKOH MOCYI0N U J1a00paTOPHBIM
o0OpyJIOBaHMEM, a TakKe IMpaBwiaM oOOpalleHus C BEUICCTBAMH B
COOTBETCTBUM C HUHCTPYKIUSMH 10 BBINOJTHEHHIO J1a0OpaTOPHBIX
XMUMHYECKUX OTBITOB IO MOJYYSHHUIO U COOMPAHUIO Ta3000pa3HBIX BEUIECTB
(aMMmaKa M yriaeKucioro rasa)

2.5

IPOBOJUTH PEAKIIMH, MOATBEPKIAIONINE KaUeCTBEHHBIH COCTaB pa3iIMyHbIX
BEIIECTB: PACIO3HABATH OMNBITHBIM MNYTEM XJIOpUA-, OpOMUA, HOIUL,
kapOoHar, ¢ocdar, cuiMkar, cyabpar, THIPOKCHAUOHBI, KATHOHBI
aMMOHUS, HOHBl H3YyYEHHBIX METaJIOB, MPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB




[To Teme: «XuMHs U OKpy)KaroLas cpeiar»

pacKpbIBaTh CMBICI OCHOBHBIX xumuyeckux mnonaruil: IIJIK BemecTsa;

31 KOPPO3Hsl METAJIIOB
INPHUMCHATL OCHOBHBIC OIICpalluu MBICIIATEIHHON NCATCIIBHOCTU — aHAJIU3 U
CUHTE3, CPaBHEHHE, 0000IIEHNE, CUCTEMATU3AIINIO, BBISBICHUE TPUYMHHO-
32 CJIICICTBCHHBIX CBA3EU — A1 U3YUYCHUA CBOWCTB BCIICCTB U XUMHUYCCKUX

peakuuii; eCTECTBEHHOHAyYHblE METOJbl TO3HaHMSI — HaOJIOJCHHUE,
U3MEpEHHUE, MOAECITUPOBAHUE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN )




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUS

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XMMUM B KU3HU 4YelOBEKa. XUMHS B CUCTEME HayK. Tena u
BemiecTBa. Ou3nyeckre CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEIIECTB

1.2

ITonsgarue o METOJaX IIO3HAHUA B XHMHU. YucTtreie BeIieCTBa W CMCCH. Crioco0n1
pa3aeiieHus: cMecen

1.3

ATOMBI U MOJEKYJbl. XUMHUECKUE 371eMeHTbl. CHMBOJIBI XMMHYECKHUX AJIEMEHTOB.
[IpocThie U cioxHbBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE yUeHUE

1.4

Xumunyeckass ¢opmyna. BaneHTHOCTP aTOMOB XMMMUYECKHUX 3JEMEHTOB. 3aKOH
IIOCTOSHCTBA COCTaBa BemecTB. OTHOcHUTEnbHAas aTomMHas Macca. OTHOCHUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast A0Sl XMMUYECKOTO JJIEMEHTA B COCTUHEHUH

1.5

KomnnuecTBo BeniectBa. Mosb. MossipHas Macca. B3auMoCBSsI3b KOJIMYECTBA, MACChl U
YuCcia CTPYKTYPHBIX €IWHUII BemiecTBa. Pacd€érel mo QopMyliaM XHUMHUYECKUX
COeqUHEHNN

1.6

DU3NYECKNE U XUMHUYECKHE SBJICHUS. XUMHUYECKasl peakius U €€ MpU3HaKu. 3aKOH
COXpaHEHHUs MaCChl BEIIECTB. XUMUYECKHE ypaBHeHUA. Knaccupukamms XuMUIeCKux
peakiuii (CoequHEHUs, Pa3I0KEHUs, 3aMEIICHHs, 0OMeHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHWMHUYECKOW MOCYIOH, ¢ MpaBHIaMU
paboThl B TabOpaTOpuu U MpuEMaMu OOpaIIeHUs ¢ Ja0OPaTOPHBIM 000PYAOBaHUEM,
M3y4YeHHE M OmNMucaHue (PU3MUEeCKUX CBOMCTB OOpa3llOB HEOPraHWUYECKUX BEIIECTB,
HaOmoneHue ¢usnueckux (IJIaBJIeHHE BOCKA, TasHUE JIbJla, pacTUpaHUE caxapa B
CTyNKe, KUIIEHHE M KOHJCHCAlUs BOJbI) U XUMHUYECKHX (TOpEHHE CBEYH,
MPOKAJIMBAaHHWE MEIHOU MPOBOJIOKH, B3aWMOJEWCTBHE Mela C KHUCIIOTOHN) SBIICHUM,
HaONMOJIeHUe ¥ ONHCAHME [PU3HAKOB MPOTEKAaHUS XUMHUYECKHUX PEeaKIHii
(paznokeHue caxapa, B3aMMOJICWCTBUE CEPHOIl KHUCIOTHI C XJIOpUIOM Oapus,
pasnoxxenue ruapokcuna menu(ll) mpu HarpeBaHuu, B3aMMOJCICTBHE Keje3a ¢
pactBopom comu meau(ll), mzyuenue crnoco6oB pasneneHus cMmeced (C MOMOIUIBIO
MarHuTa, (uUIbTPOBAaHWE, BbIIAPUBAHHWE, AUCTWUIALUA,  Xpomarorpadus),
MIPOBEJICHUE OYHUCTKU TMMOBAPEHHOW COJHU, HAONIOJIECHUE M OIMUCAaHUE PE3yIbTaTOB
MIPOBEJICHUSI OTbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHUE
MoJenei MOJIeKy (I1apoCTeP>KHEBBIX)

Baxwueiiune MNpEACTAaBUTCIIN HCOPTIraHNYCCKNUX BCIICCTB

2.1

Bozayx — cmech razoB. CocTtaB Bo3ayxa. Kucinopoa — aj1eMeHT M IpOCTOE BEILECTBO.
Haxoxxnenue xucinoposa B mpupoje, GU3nuecKkue 1 XMMHUYECKHe CBOMCTBA (peakuun
ropenus). Oxcuasl. Ilpumenenne kucnoponaa. CriocoObl MOSY4YEHUs KUCIOPOAA B
nabopaTopu M MPOMBIIITIEHHOCTH. KpyroBopoT kuciopona B mpuponae. O30H —
AIIOTPONHAS MOIM(UKAIMS KHCIOPOaa

2.2

TennoBoit 3¢¢dexT XuMHUUECKON peakiuH, TePMOXMMHUYECKHE YpPaBHEHHUs, 3K30- U




SHJOTEPMHUYCCKHE pEaKIuH. TOIUIMBO: yroib W METaH. 3arps3HEHHE BO3yXa,
yCHUJICHUE MTAPHUKOBOTO 3P PeKTa, pa3pylIeHHe 030HOBOTO CIIOS

2.3

Bonmopox — asnemeHT M mpocrtoe BemiecTBo. HaxoxaeHue BoOAOpona B IPUPOLE,
(u3nUecKre U XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI moTydeHusi. KucmoTel u
COJIH

24

MonsipHblii 00bEM Ta30B. Pacu€Thl Mo XUMHUECKUM YpaBHEHHSIM

2.5

®usnueckue cBoicTBa BoAbl. Boma xak pactBopurens. PactBopel. HacelieHHble u
HEHACBHILIEHHBbIE pacTBOPBL. PacTBOpuUMOCTH BemecTB B Bojae. MaccoBas 1o0is
BEILECTBA B pacTBOpe. XUMHUYECKHE cBOWCTBA Bojbl. OcHOBaHus. Posib pacTBOpoB B
NpUpPOJIE M B JKU3HM denoBeka. KpyroBopoT Bojabl B MpHpoje. 3arps3HEHHE
MpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX BOJ

2.6

Knaccudukanus neopranmyeckux coeauHeHuit. Oxcunpl. Knaccuduxaiums oxcuaos:
coyieoOpa3ymomirue (OCHOBHbIE, KHCIOTHbBIE, amM(pOTEpHbIE) U HECOJIeoOpas3yroIIue.
Homenknarypa okcuoB. @u3n4ecKue U XUMUYECKHE CBOMCTBA OKCUAOB. [lonyuenue
OKCHJIOB

2.7

OcHoBanus. Knaccupukanus ocHoBaHMi: MIENOYM M HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanuil. ®Du3WyUecKMe W XHUMHUYECKHE CBOMCTBA OCHOBAHUIA.
[Tosmydenne ocHOBaHUM

2.8

Kucnotsl. Knaccuduxauust xucnor. Homenknarypa kucinor. duszmueckue u
XUMHAYECKHE CBOMCTBAa KUCIOT. Psan aktuBHoctH MeTawioB H.H. bBbekerosa.
[Tonydenue KuciIoT

2.9

Comu. Howmenknatypa coJieil. @Pu3MYeCKHMe U XUMHYECKHE CBOWMCTBA COJICH.
[Tonydyenune conen

2.10

I'enernueckas CBA3b MCXKOY KlIaCCaMH HCOPIraHUYCCKUX COGI[I/IHCHI/Iﬁ

211

XUMHUYECKUH JKCIIEPUMEHT: Ka4yeCTBEHHOE OIpPEICICHUE COJCPKAHUS KUCIOPOJia B
BO3/yXe, MOJy4YeHHe, cOOMpaHue, paclio3HaBaHWE M U3yYCHHE CBOWMCTB KUCIIOPOJA,
HaOJII0/ICHUE B3aMMOJICHCTBUS BEIIECTB C KUCIOPOJIOM U YCIOBUSI BOSHUKHOBEHHUS U
IpeKpaieHus: ropeHus (roxapa), 03HaKOMJICHHE ¢ 00pa3IiaMu OKCHIOB U OMHCAHUE
WX CBOWCTB, MOJIydeHHE, COOMpaHKE, PACIIO3HABAHUE U U3YYCHHE CBOWCTB BOJOPOJA
(ropenue), B3ammojmelicTBue Boaopoga ¢ okcugom  Mmemu(ll)  (Bo3mokHO
WCIIOJIb30BaHNE BHICOMATEPUAIIOB), HAOIOACHNE 00pa3IOB BEIIECTB KOJIUYecTBOM 1
MOJIb, HCCJICJJOBAHUE OCOOCHHOCTEH pPACTBOPEHHS BEIIECTB C  pa3IMYHOMN
pacTBOPUMOCTBIO, TMPUTOTOBIICHHE PACTBOPOB C OMPEICIEHHON MacCOBOW 0Jei
pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJABI C MeTaUlaMH (HATpUeM |
KaJbleM) (BO3MOKHO MCIOJIB30BaHUE BUAEOMATEPHUAJIOB), ONpPE/IEIEHUE PaCTBOPOB
KUCIOT M WIeJoYe ¢ TIOMOLIbI0 HMHJIUKAaTOpoOB, MCCIEJOBaHUE 0Opa3loB
HEOPraHMYeCKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOJCHHWE M3MEHEHUS OKpacKH
MHAMKATOPOB B PacTBOpax KUCIOT U HIENOYel, U3ydeHHne B3auMOJICHCTBUS OKCcHIa
meau(ll) ¢ pactBopoM cepHOIl KHCIOTBHL, KHCIOT C METalJlaMM, peakUuit
HelTpain3anuy, TMOTydYeHHe HEepacTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OIHOTO
MeTajula IPYTMM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIbHBIX 33/a4 MO TeMe
«BaxHeiiue Ki1accbl HEOPraHMYECKUX COEANHEHUI




IIepnoanueckuit 3akoH u [lepuoanueckas cucreMa XUMU4ECKUX diemeHToB [1.1.
MemnneneeBa. CtpoeHue aToMOB. XuUMH4UecKasi CBsi3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIE PEAKLIUN

3.1

[lepBble MOMBITKK KiIacCH(UKAIMH XUMHYECKHX 3JIeMEHTOB. [loHsATHE O rpymmax
CXOJHBIX D3JEMEHTOB (ILEJIOYHBbIE M IIEJIOYHO3EMEIbHbIE METAJlIbl, TaJOreHBbI,
WHEPTHBIE Ta3bl). OJEMEHTHI, KOTOphle OOpa3yloT aMmQOTepHbIE OKCHIBI U
TUAPOKCHJIBI

3.2

Ilepnognueckuit 3akoH. llepuoguyeckas cucremMa XMMHYECKMX 3ieMeHTOB J[.M.
MenneneeBa. KopoTkomepuonnas w ummHHONIepuoaHas (opmbel [lepuoandeckoii
cucteMbl xummyeckux anemeHToB J[.MI. Menneneesa. llepuonbl u  rpymnisl.
@u3NYECKU CMBICII NOPAIKOBOIO HOMEpPAa, HOMEPOB IIEPUOIA U IPYIIIIBI 2JIEMEHTA

3.3

Crpoenue atomoB. CocraB aTtoMHbIX siep. W3orombl. Onekrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI04YEK aTOMOB NepBbIX 20 XUMHUUECKUX 31eMeHToB [leprnoanueckoit
cucrtemMbl J[.M1. MenneneeBa. XapakTepucTHKa XHMHYECKOTO 3JEMEHTa IO €ro
noJsioxxenuto B [lepuoanueckoit cucreme .M. Menaeneena

3.4

3aKOHOMEPHOCTH  W3MEHEHUs pajauyca aTOMOB  XHMHMUYECKHX  DJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKHX CBOMCTB IO TpyIIaM M IEpUOJaM. 3HAYeHHUE
[Tepnognueckoro 3akoHa u [leproandecKkoil CHCTEMBI XUMUYECKHUX JJIEMEHTOB JUIS
pa3BuTus Hayku U npaktuku. (.M. MenneneeB — y4€HbIl U IpaKJaHUH

3.5

Xumuyeckass  cBsi3b.  KoBaneHTHas  (mossipHass M HEMOJIApHAsi)  CBSI3b.
DNEeKTPOOTPULIATENHHOCTh XUMUYECKIX AJIEMEHTOB. MloHHAas CBS3b

3.6

Crenenb okucieHus. OKUCIUTEIPHOBOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl
OKHCJIEHUS U BoccTaHOBIEeHUA. OKUCINTENN U BOCCTAHOBUATEIIN

3.7

XUMUYECKUH SKCIIEPUMEHT: U3ydyeHHEe 00pa3lioB BEIECTB METANIOB U HEMETAJUIOB,
B3aUMO/ICHCTBUE THAPOKCUIA [IMHKA C PACTBOPAMH KHUCIIOT U ILeJ0oYeil, mpoBereHue
OTIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPhl OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEaKIUil
(ropeHue, peakliiy pa3inoKeHHs], COeTUHEHU)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIeMEHT CO/IeP:KAHUS

BeniecTBo u xuMuueckas pcaKnuusi. HOBTOpeHI/Ie

1.1

Ilepuomnueckuit 3akoH. llepuomuueckass cucremMa XuMU4Yeckux sneMeHToB JI.U.
MenneneeBa. CrpoeHne aroMOB. 3aKOHOMEPHOCTM B HM3MEHEHHUHM CBOMCTB
XUMHUUYECKUX DJIEMEHTOB IEPBBIX TPEX NEPUOIOB, KA, KAJIbLUA U UX COCIUHEHUN B
COOTBETCTBUHU C MOJIO)KEHHEM JJIEMEHTOB B lleproanueckoil cucteMe U CTPOEHUEM
HX aTOMOB

1.2

CTpOCHI/Ie BEIIECTBA: BUALI XUMHUYECKON CBSI3HM. THIIBI KPpHUCTATNINYCCKUX peH_IéTOK,
3aBHCHUMOCTh CBOMCTB BEIIeCTBAa OT THIIA KpHCTaHHquCKOﬁ peI_HéTKI/I n BHUIA
XHUMHUYECKOM CBS3H. KJIaCCI/I(I)I/IKaLII/I}I U HOMCHKJIATYpa HCOPTaHUYCCKUX BCIICCTB
(Me)K,Z[YHapOI[Haﬂ u TpI/IBI/IaJ'IBHa}I). XHUMHYECKHE CBOMCTBA BCIICCTB, OTHOCAIIUXCA K
Pa3INIHBIM Ki1acCcaM HCOPTaHNYCCKUX COCI[HHGHHﬁ, TCHCTUYCCKAaA CBA3b




HCOPraHNM4YCCKUX BCIICCTB

1.3

Knaccugpukamuss XMMHYECKHX PEAKIUW 10 pa3IMYHbIM IpU3HAKaM ([0 YUCITYy U
COCTaBy YYacCTBYIOIIMX B PEaKIHH BELIECTB, M0 TEIUIOBOMY 3(deKTy, Mo n3MeHeHUIo
CTETIEHEH OKHCICHUS XHMHUYECKHUX 3JIEMEHTOB, IO OOpPaTHMOCTH, IO YYacCTHIO
KaTajau3aTopa). JK30- U IHIOTEPMUYECKHE PEAKLUU, TEPMOXUMHUYECKUE ypaBHEHUS.
[ToHATHE O CKOPOCTH XUMHUYECKON PEAKIUU

1.4

[lonsitue 006 0OOpaTUMBIX W HEOOPATUMBIX XHMHUYECKHX peakuusax. Ilomarue o
TOMOTEHHBIX WM TE€TEPOTCHHBIX peakuusax. IloHATHE O XMMHUYECKOM pPaBHOBECHH.
@akTOoppl, BIMAKOIIME HA CKOPOCTh XUMHUYECKOM pEaKIMM M  IOJIO)KECHHUE
XUMHUYECKOTO PABHOBECHS

1.5

OKHUCIUTETBHO-BOCCTAHOBUTEIILHEIE pCaKknuuu, BHCKTPOHHBIﬁ OajlaHC OKHCIIMTEILHO-
BOCCTAaHOBUTENbHON  peaknuu.  CocTaBlieHHWE  ypaBHEHMM  OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH C UCIOJIb30BAaHUEM METO/1a AJIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPOJUTUYECKOW JIUCCOLMALMU. OIEKTPOJIUTHl U  HEIJIEKTPOIMTHI.
KatnoHnpl, annoHel. MexaHu3M JIUCCOLMAIIMM BEIIECTB C PA3JIMYHBIMU BUIAMHU
xumMudeckor cBs3u. Crenenp auccommanui. CUIBHBIE W CIA0BIE DJICKTPOJIUTHI.
Peakiiun nonHoro oOMeHa. Y CIIOBHs TPOTEKAHUS PEaKIuii HOHHOTO OOMEHa, TTOJTHBIe
U COKpalI€HHbIE MOHHBIEC YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHHUH U COJIEH
B CBETC TMPEICTaBICHUNA OO0 DIEKTPOJUTHUECKOW auccoruanuu. KadecTBeHHBIC
peakuuu Ha noHsbl. [loHsATHE O THAPOIU3E COoJieH

1.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHUE C MOJICIISIMU KPUCTAIUTHYECKUX PEIIETOK
HEOPraHMYECKHUX BEIIECTB — METAJUIOB U HEMETAIOB (rpaduTa U ajMasa), CIOKHBIX
BEIIECTB (XJIOpUAA HATPHsI); HCCICIOBAaHHE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW
peaKIyu OT BO3ACUCTBUS Pa3IHMUHBIX (DAKTOPOB; MCCIIEAOBAHUE FIEKTPOIIPOBOTHOCTH
pacTBOPOB BEILECTB, MpOIecca AUCCOMMAIH KHCIIOT, MIEoUeii u colieil (BO3MOXKHO
WCIIOJIb30BAHUE BHJICOMATEPUAIIOB); TIPOBEICHHE OIBITOB, WJUTIOCTPUPYIOIIUX
MPHU3HAKH MPOTEKAHMS PEaKIUi MOHHOTO oOMeHa (0O0pa3oBaHHE OcajKa, BBIICICHUE
rasa, oOpa3oBaHHE BOJbI); OIBITOB, HIUTFOCTPUPYIONIMX MPHUMEPHl OKUCIUTEIHHO-
BOCCTAHOBHTEIBHBIX pEaKIUi (TOpeHHE, pEeaKIUH pa3ioKCHUs, COCIUHCHHS);
pacro3HaBaHHE HEOPTaHMYECKUX BEIIECTB C IMOMOIIBI KaYECTBEHHBIX PEaKIUi Ha
WOHBI; PEIICHUE IKCIICPUMEHTAIBHBIX 337124

HemeTtannel u ux coequHEHUS

2.1

O6ma51 XapaKTCPpUCTHUKA I'aJIOTCHOB. OcobeHHOCTH CTPOCHHUA aTOMOB, XapPaKTCPHBIC
CTCIICHU OKHCJIICHHA. CTpOCHI/Ie u (1)I/I3I/I‘leCKI/I€ CBOMCTBA INpOCTBIX BCHICCTB —
rajJlorecHoB. XHMHYECKHE CBOMCTBA Ha IpuMepe Xjopa (BSaHMOHeﬁCTBHC C
MeTalllilaMH, HEMCTaJlJIaMH, H_ICJIO‘laMI/I). XJ'IOpOBO)IOpO,Z[. CounstHas KHUCJI0Ta,
XUMHWYCCKHEC CBOﬁCTBa, MOJIy4YCHHUEC, IPUMCHCHUC. Z[eﬁCTBHe XJIOpa U XJIOpOBOAOPOda
Ha OpraHu3M 4YCJIOBCKaA. Baxwueiimue XJIOPUABI U UX HAXOKACHUEC B IIPUPOAC

2.2

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (U3MYEecKue CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIOPOAa U cepbl. AJIOTPONHBIE MOAU(PHUKAIMUA KHCIOPOJa M CEpHI.
Xumnueckue cBoiictBa cepbl. CepoBOJOPO, CTpoeHHe, PU3NUECKUEe U XUMUYECKHUE
cBoiicTBa. OKCH/BI CEPhI KaK MPEACTABUTEIN KHCIOTHBIX OKCHI0B. CepHas KUCIOTa,




¢u3nyeckue U XUMUYECKHUe CBOMCTBA (0OIIME KaK MPEICTaBUTENs Kiacca KUCIOT U
cneuupuyeckne). XUMHUYECKHUE PEaKIHMH, JIeKAIIMe B OCHOBE MPOMBIIIJICHHOTO
cnoco0a moiy4yeHuss cepHod kucioThl. Ilpumenenne. Conu cepHOMl KHCIOTHI,
KaueCTBEHHAs peakuus Ha cynbdar-uoH. HaxokneHue cepbl U €€ COSAMHEHUU B
npupoae. XUMHUECKOE 3arps3HEHHUE OKpYXKAIOLIEH cpeabl COCAUHEHMUSIMH CEpbI
(KUCIOTHBIE  JOXKIM, 3arpsi3HEHUE BO3AyXa M  BOJOEMOB), CIIOCOOBI  €ro
MIpeI0TBpAILEHUS

2.3

OOmas xapakrepuctuka 3ymeMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHUsI aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIECHUS. A30T, pacpoCTpaHEHHUE B IPUPOJE, PU3NUECKHE
U XUMHU4eckue cBoiictBa. KpyroBopot a3ora B npupoje. AMMHaK, ero pu3sndeckue u
XMMHUYECKHE CBOMCTBA, NOJy4eHHe U npuMeHeHune. Conu aMMOHUS, UX (HU3HUYECKUE U
XMMHUYECKHE CBOMCTBa, nmpuMmeHeHue. KauecTBeHHasi peakuus Ha HOHbI aMMOHUSI.
A3oTHas KucioTa, e€ nojsydyeHue, Gpusnueckue u XuMU4eckue cBoicTBa (00ImuMe Kak
IpEeICTaBUTEN Kiacca KUCIOT M cnenuduueckue). lMcnoiap3oBaHMe HHUTPATOB U
coJiel aMMOHHSI B KaueCTBE MHHEpaIbHBIX yAOOpeHHi. XUMHUYECKOe 3arpsi3HeHHe
OKpY)Xarollle cpeibl COEOUHEHHMSIMH a30Ta (KUCIIOTHBIE IO, 3arpsi3HEHHe
BO3]lyXa, MIOYBBI U BOJIOEMOB)
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®ochop, amnorponHsle Moaudukanuu (ocdopa, GuzMUeckue U XUMUYECKHE
cBoiictBa. Okcun docdopa(V) u dochopHas kucinora, GpunUeckue U XUMHUUYECKUE
cBoiicTBa, moisydeHue. Mcnonb3oBanue QocparoB B KauecTBe MHUHEPAIbHBIX
ynoOpeHuit

2.5

OO6mras xapaktepucTuka eMeHToB |V A-rpymnmbl. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapaKTepHbIE CTETMICHW OKHUCIEHUS. YTJIEepOoJd, aUIOTPOIHBIE  MOIU(PHKAINH,
pacrpocTpaHeHle B TpUpoje, (U3HyYecKrne W XHUMHYECKHE CBOWCTBA. ACOpOLHS.
KpyrosopoT yriepona B nmpupoae. OKCHIpI yriiepoaa, ux GU3NIECKue U XUMHUECKUE
CBOWCTBa, JICHiCTBME HAa JKUBBIC OpPraHMW3MBI, IMIOJyYCHHE W TPUMEHCHHUE.
DKOJIOTHYECKHE TMpoOsieMbl, CBs3aHHbIE ¢ okcuaoM yriepona(lV); rumotesa
rJ1I00aIbHOTO TIOTEIUICHUST KIIUMaTa; MapHUKOBBIH 3dekT. YroapHas KuACIOTa U €€
conmM, WX (U3NYECKHE M XWMHUYECKHE CBOWCTBA, TOJYYCHHE W TPUMCHCHUE.
KavectBeHnHasi peakunus Ha KapOOHAT-WOHBI. Vcmonb3oBaHHe KapOOHATOB B OBITY,
MEIUIIMHE, TPOMBITIIIICHHOCTH U CEJIbCKOM XO3SHCTBE

2.6

HepBOHa‘IaJ'ILHLIC MOHATHUS 00 OPraHruYCCKUuX BCIICCTBAX KaK O COCIMHCHHAX
yriepoaa (MCTaH, 9TaH, 3THUJICH, allCTUJICH, 3TAaHOJI, I'NIMOCPUH, YKCYCHas KI/ICJIOTa).
Hx coctaB u XxuMmuueckoe CTPOCHHC. IToHsTHE O OHMOJIOTHYECKHA BaYKHBIX BCIICCTBAXx:
JKHUpax, 66J'IKaX, YrjieBo4ax — U UX pOJIK B JKU3HU YCJIIOBCKA. MaTepI/IaHBHOG CAUHCTBO
OpPraHU4vYC€CKUX U HCOPTAHNUICCKUX COCIUHEHMI

2.7

Kpemuuii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, MOMYYCHHE W TPHUMEHEHUE.
Coenunenus kpeMHus B pupojie. O6imue npeacraBiaeHus o6 okcuae kpemuus(1V) u
KpeMHUEeBOM kucinoTe. CHUIUKAThl, WX HCIOIb30BaHME B OBITY, MEAUIIUHE,
MPOMBIIUICHHOCTH. Ba)KHEWIINE CTPOUTEIbHBIC MaTepUaNbl: KepaMHUKa, CTEKIIO,
IeMeHT, OeroH, kene3o0eToH. [Ipobrmembl  Oe30macHOro  MCHOJIB30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B MOBCEAHEBHON KU3HU

2.8

XHUMHUYECKUMN OKCIICPUMCHT: U3YUCHUC O6p33L[OB HCOPraHN4YCCKUX BCIICCTB, CBOMCTB




COJIIHOM KHCJIOTBI; IPOBEACHHE KAuyEeCTBEHHBIX pEaKUil Ha XJIOPHUJI-UOHBI U
HaOJIO/IGHUEe TPU3HAKOB MX MPOTEKAHMS; ONBITHI, OTpaKaroulue (QHU3MUECKUue |
XMMHMUYECKHUE CBOICTBA TaJIOTEHOB U MX COEJUHEHUH (BO3MOYKHO HCIOJIb30BAaHUE
BHJICOMATEPUAJIOB); O3HAKOMJICHHE ¢ OOpaslaMud XJIOPHJIOB (TaJOreHHUIOB);
03HaKOMJIEHHE C o0Opa3lamMu cepbl U €€ COCAMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEpHasoB); HaOMO/IeHUE TMpoliecca OOyriIMBaHHUS caxapa IMOoJ JCUCTBUEM
KOHILICHTPUPOBAHHOM  CEpHOM  KHUCIIOTHI; M3y4Y€HHE  XHMHYECKUX  CBOWCTB
pa30aBIeHHON CEPHOM KHUCIOTHI, POBEICHHE KaYeCTBEHHOW peaklUuu Ha Cynbdar-
WOH W HAONIOJCHHWE TMpH3HaKa e€ TMPOTEKaHWs, O3HAKOMIICHHE C (U3NIECKUMHU
cBOMCTBaMM a30Ta, (ochopa M HUX COEIMHEHUH (BO3MOXKHO HCIOJIb30BAaHUE
BHJIEOMAaTepuasoB), oOpas3mamMu a30THBIX M (POcHOpHBIX yTOOpEHUii; MOJTydeHHE,
coOupaHue, pacHo3HaBaHHME€ M M3yYEHHE CBOMCTB aMMHakKa; IPOBEJICHUE
KauyeCTBEHHBIX peaklUii Ha MOH aMMOHHS U (pochaT-UOH U U3ydEeHUE NMPU3HAKOB UX
MIPOTEKAHHUs, B3aMMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEABIO
(BO3MOXHO KCMOJIb30BAHUE BHJIEOMATEPHATIOB); HU3y4CHHE MoOJIeNen
KPUCTAJUTMYECKUX PEmIETOK anmasza, rpadura, GQymiepeHa; O3HAKOMIICGHHE C
MPOLIECCOM  aJCOPOIMKM  PAcTBOPEHHBIX BELIECTB AaKTUBHUPOBAHHBIM YIIEM U
YCTPOICTBOM MPOTUBOTA3a; IMOJyd€HHE, COOMpaHue, pacro3HaBaHHE W H3y4EHHE
CBOMCTB YIJIEKHCIIOTO Ta3a; MpOBEJECHHWE KAaYeCTBEHHBIX peakIuil Ha kapOoHaT- U
CHJIMKAT-HOHBI U N3y4EHHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJIEHHE C MPOIyKIIHen
CIWJIMKaTHOM MPOMBIIIJICHHOCTH; pEIIeHHE SKCIEPUMEHTANBHBIX 3a7ad 10 TeMe
«BaxHelmue HeMeTaubl U UX COSANHEHUS»

Merannel 1 ux COCIMHCHUA

3.1

OO0mrast xapakTEepPUCTHKA XUMHYECKHX AJIEMEHTOB — METAJUIOB HAa OCHOBAaHUHU HX
noJjioxkeHnusd B [lepuoandeckoi cucreme xumuueckux aemeHtoB .M. MenneneeBa u
cTpoeHuss atoMoB. CTpoeHHE MeTa/uioB. MeTauimdeckas CBsI3b U METaJUTMYecKas
KpUCTAJUTMYECKas PeméTKa. IJIECKTPOXUMHYUCCKHUI sl HANIPSKEHUH METaJIOB

3.2

Ouznyeckue M XUMHYECKHE CBOMcTBa MeTamioB. OOmue crocoObl MOTy4eHHUs
MetaioB. [loHsATHE O KOPpPO3MM METAJIOB, OCHOBHBIE CIOCOOBI 3alIUTBHl UX OT
koppo3uu. CriaBsl (CTalb, YyTyH, JIOPATIOMUHUNA, OpOH3a) U UX MPUMEHEHHE B OBITY
Y IPOMBIIIJICHHOCTH

3.3

[lenouynsle MeTayybl: ToJoxkeHue B [lepuoguueckoil cucTeMe XUMHUYECKUX
anemenToB J[.M. MenzaeneeBa; CTpoeHHE HX aTOMOB; HAaXOXXJIEHHUE B IMPUPO/IE.
OdusnyecKkue U XUMUYECKHE CBOIcTBa (Ha mpumepe HaTpus M Kamus). OKcuabl H
TUAPOKCUABI HATpUs U Kanus. [I[puMeHeHne menouyHbIX METAJIIOB U UX COSAMHEHUN

3.4

[IlerouyHO3EMENBHBIE METAJUIBI MAarHUM M KaJIbLUHK: MOJIOKEeHHE B llepuomuyeckoi
cucremMe xuMuueckux dneMeHtoB J[M. MenneneeBa; cTpoeHHe HX aTOMOB;
HAaXOXJeHHE B npupoje. PU3nYecKrue U XMMHUUYECKUE CBOMCTBA MAarHus M KaJbLHUsL.
Baxneiiimme coequHeHust Kanblus (OKCUI, TUAPOKCUI, coir). JKECTKOCTh BOIBI U
crocoOsbl €€ ycTpaHeHus

3.5

AmoMunmii: nosnoxenue B Ilepuognueckoil cucreme XxumMuyeckux sneMmentoB J[.U.
MenpneneeBa; CTpOEHHUE aTOMa; HAX0XKAEHUE B ITpupoac. PU3NYECKUE U XUMUYECKUE
CBOMCTBa amOMUHUSA. AM(OTEepHBIe CBOMCTBA OKCHIA M THAPOKCUAA aTFOMUHUS




3.6

Kene3o: nosoxkenue B Ilepuogmyeckoil cucremMe XuUMHYECKHUX 3ieMeHToB J[.H.
MenzeneeBa; CTpOEHHE aTOMa; HAXOKJIEHUE B npupoie. PU3nyecKue U XUMHUYECKUE
cBoiicTBa xene3a. Oxcuapl, ruapokcuas u conu xeneza(ll) u sxeneza(lll), ux cocras,
CBOMCTBA U NOJIy4ECHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMIJICHHE C 00pa3lamMi METAJJIOB U CILIABOB, MX
(U3NYECKUMHU CBOMCTBAMU; M3yYCHHUE PE3YIHTaTOB KOPPO3UU METAIUIOB (BO3MOXKHO
HCII0JIb30BAHNE BUJIEOMATEPUAIIOB), 0COOEHHOCTEN B3aUMOJEHCTBHS OKCHIA KaIbIUs
U HaTpus C BOJON (BO3MOXHO HCHOJIb30BAaHUE BUJCOMATEPUAIIOB); HUCCIEIOBAHUE
CBOMCTB >KECTKOM BOJBI; IMpoIlecca TOPEHHS jKejle3a B KHUCIOpojae (BO3MOKHO
HCI0JIb30BaHNE BUAECOMATEPUAJIOB); MPU3HAKOB MMPOTEKAHNS KaYECTBEHHBIX peaKuil
Ha MOHBI (MarHus, KalblUs, aTloMUHHA, IMHKA, xene3a(ll) u xemnesa(lll), meau(ll);
HaOJII0/IEHNE U OMMCAaHUE MPOLIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMU HATPUS, KaIus
W Kaiblug (BO3MOXHO HCIIOJIb30BaHME BHJIEOMATEpUAlOB); HCCIEIOBaHUE
aM(pOTEpHBIX CBOWCTB THUJPOKCHJA AIIOMMHUS U TUAPOKCUIA LMHKA; pELIECHUE
SKCIIEPUMEHTAJIbHBIX 3aj1au Mo TeMe «BakHelIne MeTaulbl U UX COSAMHEHUSD)

XHUMHS M OKpYKaroias cpeia

4.1

HoBeie maTepuansl u TexHosoruy. BeniectBa u Matepralibl B MOBCEIHEBHOM KU3HU
yernoBeKa. XUMUS U 30poBhe. be3onacHoe MCnoyib30BaHUE BEIIECTB U XUMUYECKHUX
peakuwuii B ObITy. [lepBasi TOMOIIb MPU XUMHUYECKUX 0KOTaX U OTPABICHUAX

4.2

OCHOBBI 3KOJIOTUYECKOM TpaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHUE OKpY>KaroIen
cpenbl IIJIK. Ponp xumum B pemieHHM 53KoJIoTHYecKuX mpoosieM. [IpupomHbie
WCTOYHUKU YTJIEBOJOPOAOB (Yrojb, TPHUPOIHBIA Ta3, HE(PTh), NPOAYKTHI HUX
nepepaboTKH, UX POJIb B OBITY M POMBIIIIEHHOCTH

4.3

XUMUYECKUN HKCHEPUMEHT: H3y4YeHHE OO0pa3loB MaTepuaslioB (CTEKIJIO, CIUIaBbI
METaJJIOB, MOJUMEPHBIE MAaTEPUATIBI)




MNPOBEPSIEMBIE HA OI'D IO XUMHU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOU
ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30BAHUS

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHMSA K MPeAMETHBIM pe3yJjbTaTaM 06a30BOro
YPOBHSI OCBOEHHSI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOI'0
o0miero oopazoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HAaBAEMOCTH SIBJICHUH MpPHUPOJbI, TOHUMaHUE OOBEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKON HaykKu Kak o00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMs, KOMIIOHEHTa OOmel KyJabTyphl U MPaKTUYECKOM
JeSITEIbHOCTH YeJIOBEKa B YCIIOBUAX COBPEMEHHOT'O 00IIECTBA; TOHUMaHNE
MECTa XMMHUHU CPEAM IPYIUX €CTECTBEHHBIX HAYK

1.2

O HAy4yHbIX METOJAaxX IO3HAHUS, B TOM YHUCJIE HKCIEPUMEHTAIBbHBIX U
TEOPETUYECKUX METOJIaX MCCIETOBAHUS BEUIECTB M M3YYEHHS] XUMUUYECKUX
peaKIuii; yMeHHe UCTI0JIb30BaTh MOJIEIH ISl OOBSICHEHUS CTPOCHHS aTOMOB
Y MOJIEKYJ

1.3

0 chepax mpodecCHOHATBHONW MACSITEIBHOCTH, CBS3aHHBIX C XUMHEH H
COBPEMCHHBIMHA TEXHOJIOTUAMU, OCHOBAaHHBIMU Ha JOCTHMXKECHUAX
XUMUYECKON HAyKH, YTO MO3BOJUT OOYYAIOIIUMCS PacCMATPUBATh XUMHIO
Kak chepy cBoeil Oymymied mpodecCHOHATBHON MeATEeILHOCTH U CAENAaTh
OCO3HAHHBII BBIOOP XMMHUHU KaK MPOQHILHOTO IpeaMeTa MpH Tepexoae Ha
YPOBEHB CpeIHero 00Iero oopa3oBaHus

Brnanenue cucremMoil XMMHUYECKUX 3HAHUN U YMEHUE MPUMEHATH CUCTEMY
XMMHUYECKUX 3HAHUHM, KOTOpask BKJIIOYAET:

2.1

Ba)KHEHIIINE XUMHYECKUE MOHATUS: XUMUUECKUN IEMEHT, aTOM, MOJIeKYIa,
BEIIECTBO, MPOCTOE M CIJIOKHOE BEIIECTBO, OJAHOPOJHAs M HEOTHOPOHAsS
CMECh, OTHOCHUTENIbHbIE aTOMHAasi U MOJIEKYJSpHAasT MAacchl, KOJMYECTBO
BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJISIPHBIA 00BEM, OKCHJ, KHCIOTa,
OCHOBaHHUE, COJIb (CpeHsisl), XUMUYECKas peakiusi, Peakiuu COeIUHEHUS,
peaKIuy pa3iokKEeHUs, PeaKIHH 3aMEIIeHHs, peaklud oOMeHa, TEIIOBOU
a¢deKT peakuuu, 3K30- U SHAOTEPMUUYECKUE PEAKIMH, PacTBOP, MaccoBas
JIOJISi XUMUYECKOTO 2JIEMEHTa B COSAMHEHUHU, MAaCCOBasl JIOJS U MPOLICHTHAs
KOHIIEHTpAllMsl BEIIECTBA B PAacTBOpE, SAPO aTOMa, SIEKTPOHHBIM CION
aToma, aroMHas opOWuTamb, pagUyc aroMma, BaJeHTHOCTb, CTENEHb
OKHCIICHUs, XUMHYECKasi CBS3b, DSJIEKTPOOTPULATENBHOCTh, MOJISIPHAS H
HEMOJISIPHAsE KOBAJIEHTHAsl CBs3b, MOHHAs CBA3b, METAJUIMYECKas CBS3b,
KpUCTAJUTMUeCKass  pemérka  (aToMHas, HWOHHAasg,  MeTaJuInyeckKas,
MOJIEKYNIIpHasi), WOH, KaTHOH, aHWUOH, OJIEKTPOJIUT U HEIIEKTPOJIHUT,
JNEKTPOJNIUTUYECKAST ~ JUCCOLIMAIMS,  PEaKud  HOHHOTO  OOMeHa,
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIE peakiu, OKHUCIIUTETh u
BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBJIEHUE, HJIEKTPOJIU3, XUMHUECKOE




paBHOBECHE, 00paTUMbIC U HEOOpATUMBIC PEAKIIUU, CKOPOCTh XUMUYIECKOH
peakuuu, katanuszartop, [IJIK, koppo3us MeTaioB, CriaBbl

2.2

OCHOBOIIOJIATAIOIIME  3aKOHBl ~XUMHUHU: 3aKOH COXpPAHEHUS  MAacChl,
nepuoanueckuid 3akoH [[.M. MeHneneeBa, 3aKOH TNOCTOSIHCTBA COCTAaBa,
3aKOH ABOTaapo

2.3

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIpHas TEOpHsl, TEOPHS
AIEKTPOJUTUYECKON JUCCOLMALIUN

Brnanenue ocHOBaMu XMMHUYECKON I'PAMOTHOCTH, BKITFOUAOLIEH:

3.1

yMEHUE MPaBUIBLHO HCIOJB30BaTh M3yUYEHHBIE BEIECTBA U Marepuaibl (B
TOM YHCIIE MHUHEPAJIbHBIE YAOOPEHHS, METAUIbl W CIUIaBbl, TPOIYKTHI
nepepaboTKH MPUPOJAHBIX UCTOYHUKOB YIIIEBOJOPOJOB (YIJIsl, TPUPOIHOTO
rasza, He)TH) B OBITY, CEJILCKOM XO3SMCTBE, HA MPOU3BOJICTBE U MMOHUMAHKE
3HAUEHUsS JKUPOB, OEJIKOB, YIJIEBOJOB JUIl OpraHHM3Ma 4YelloBeKa; yMEHHE
MIPOTHO3UPOBATH BIMSHUE BEIIECTB U XUMUYECKUX MPOIIECCOB HA OPTaHU3M
YeJI0BEKA U OKPYKAOILYIO PUPOJIHYIO CPEay

3.2

YMEHHME UHTErpUPOBaTh XMMHUECKHE 3HAHUS CO 3HAHUSAMU JAPYrUX YUeOHBIX
MpEAMETOB

3.3

HaJuuyue ombITa padoThl C pa3IMYHBIMU HCTOYHHUKAMHM HMH(OpPMAIUH IO
XMMHM  (HaydyHas W  HAy4YHO-TIOMYJsipHas  JIUTepaTypa,  CIOBapH,
CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTUBHO OIEHUBaTh HMHGOpMAIMI0 O BeEIIeCTBaX, HX
MPEBPALEHUSAX U MPAKTUYECKOM MPUMEHEHUH U YMEHHE HCIIOJIb30BaTh €€
JUIS pelieHus yueOHO-T03HABaTEeNbHbIX 3a/1a4

Brnanenne ocHoBaMM TMOHSTHHHOTO armapaTa ¥ CHMBOJHMYECKOTO S3bIKa
XMMHUHU Ui COCTaBJICHUS (DOPMYJ HEOPraHWYECKUX BEIICCTB, ypaBHEHHUU
XUMHUYECKUX PEaKIuii; ocHOBaMHu xumudeckoi HomeHKIaTypsl (IUPAC wu
TPUBUAIILHOM)

YMmenue oObSICHATH CBSA3b MOJIOKEHUS eMenTa B [lepuoanueckoii cucreme
C UHUCJIOBBIMH  XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB XHMHYECKUX
JJIEeMEHTOB (CcocTaB H  3apsii  sapa, oOIIee YUCIO 3JIEKTPOHOB),
pacrpefieieHueM DJIEKTPOHOB TI0 JHEPreTUYEeCKHM YpPOBHSIM aTOMOB
HEPBBIX TPEX MEPUOJIOB, KATUS M KAJIbLIHS

Hpe,[[CTaBJ'ICHI/Ie (¢} HepI/IO,HI/I‘IGCKOﬁ 3aBHCUMOCTH CBOMCTB XHMHWYECKHX
3JICMCHTOB (pazmyc aToMma, BJIeKTpOOTpI/II_IaTeJIBHOCTB), IMPOCTBIX H
CJIOXKHBIX BEUICCTB OT ITOJIOXCHHA 3JICMCHTOB B HepHOHquCKOﬁ CHUCTEMC (B
MaJIbIX TIEpUOJAaX U TJIAaBHBIX noz[rpynnax) U SBJICKTPOHHOTO CTPOCHUA
aToMa

YMmenue kinaccuuIpoBaTh:

7.1

XUMHUYCCKUEC IJICMCHTHI

7.2

HCOPraHNM4YCCKUC BCIICCTBA

7.3

XUMHUYCCKHEC PCaKIINU




YMeHue onpenearh:

8.1 BaJICHTHOCTh M CTETICHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BH/JI XUMHUYECKOU CBSI3U M THUIT KPUCTAILTMYECKON CTPYKTYPHI B COSTUHEHUSIX
8.3 XapakTep cpeibl B BOAHBIX PACTBOpPAX BEUIECTB (KHCIOT, OCHOBAHU)
8.4 OKHUCJIUTEIh H BOCCTAHOBHTEIT
9 YMeHue XapakTepru3oBaTh PU3NUEeCKHe U XUMHUYECKUE CBOMCTBA:
MPOCTBIX BEIIECTB (KHCIOPOJ, O30H, BOJOPOJ, rpaduT, aiMas, KpEMHHH,
9.1 a3oT, docdop, cepa, XJIOp, HATPHUH, KA, MATHUH, KaIBIHHA, aTFOMUHUH,
KEJe30)
CJIOXKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PAcTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHUIIBI U TUAPOKCUABI MeTawioB |-IIA
9.2 rpynm, antomunus, meau (1), nunka, sxenesa (Il u 111), oxkcnast yrnepona (Il
' u V), kpemuus (1V), azora u ¢ocdopa (Il u V), cepsr (IV u VI),
CepHHCTasi, CepHas, a30TuCTas, a30THasd, ¢ocdopHas, yroJybHadi,
KpEMHHEBast KICJIOTa U UX COJIH )
MIPOTHO3UPOBATH M XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT
9.3 WX COCTaBa WM CTPOCHUS, NMPUMEHCHHE BEIISCTB B 3aBHCHMOCTH OT HX
' CBOWCTB, BO3MOXHOCTH TMPOTECKAHHS XUMHUYECCKHX TIPEBpAICHUH B
Pa3TUYHBIX YCIOBUIX
10 YMeHue cocTaBisTh MOJEKYISIpHbIE U MOHHBIE YPaBHEHHs peakluii, B TOM
17 (o) (<H
10.1 peakiuii HFOHHOTO 0OMeHa
10.2 OKHCITUTEILHO-BOCCTAHOBHUTEIIbHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIINX XUMHUYECKHUE CBOMCTBA HM3y4EHHBIX KJIaccoB (TpyIII)
' HEOPraHMYECKUX BEILEeCTB
10.4 MOATBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBS3b MEXAY HUMHU
11 YMeHHe BBIYUCIIATH (ITPOBOIUTH Pacu&Thl):
111 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MaCcCOBYIO
' JIOJIF0 XMMHUYECKOTO 3JIEMEHTa B COSIMHEHUN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM I'a3oB
114 M0 ypaBHEHHSIM XMMHUYECKUX PEAKUUN U HAXOJIUTh KOJMYECTBO BEIECTBA,
' 00BEM U Maccy peareHTOB WX MPOAYKTOB PEaKINH
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HAaHUS (HaONIOeHUEe, H3MEpEHHe,
121 OKCMIEPUMEHT, MOJICIUPOBAHKE) MPU H3YYCHUU BEIIECTB U XMUMHUYECKUX
' SIBIICHUN; yMeHue chopMynnpoBaTh MpoOIeMy M TMPEATOXKUTh MYyTH €&
pelieHus
12.2 0e3o0macHO# paboOThl ¢ XUMUYECKHMH BEIIECTBAMU, XUMHUUECKON MOCYION U

71a00paTOPHBIM 000PyIOBaHUEM




12.3

MpaBWIaMH 0€30TMacHOTO OOpaileHus C BEIIECTBAMHU, UCIOIb3YEeMBIMU B
MOBCETHCBHON KU3HU, TIPaBWJIAMH TIOBEIECHUS B IENAX CcOepeKeHus
310pOBbSl M OKPYXKAlOWIEW NPUPOJHOM Cpedbl; MOHUMAaHHUE Bpeaa
(omacHOCTH) BO3ECUCTBUS HA JKMBbIE OPraHU3MBbI ONPEICIEHHBIX BEIIECTB,
CIOCOOOB YMEHBIIICHUS U TIPEIOTBPAIICHUS UX BPEIHOTO BO3ICHCTBHS

13

Hanmuamne IMPAKTUYCCKUX HABBIKOB IINIAHUPOBAHWUA MW OCYHICCTBJICHUA
CICAYIOMUX XUMHWYCCKHUX DKCIICPUMCHTOB!

13.1

U3y4Y€HUE U ONHMCAHME (PU3MYECKUX CBOICTB BEIIECTB; O3HAKOMIICHHE C
(U3NYECKUMU M XUMHYECKUMH SBICHHUSIMH; OIBITHI, WILTIOCTPUPYIOIINE
MPU3HAKU IPOTEKAHUS XUMUUYECKUX PeaKuil

13.2

U3y4eHHe CIIOCOO0B pa3/ieNieHUs cMecer

13.3

MIOJIy4E€HUE KUCIOPOJa M U3Yy4CHHE €r0 CBOMCTB; IOJIY4YEHHE BOJAOpOJA U
U3Y4YEHHE €r0 CBOMCTB; IOJY4YEHHE YIJIEKHCIOIO ra3a U H3Y4YEHHE €TI0
CBOWCTB; ITOJy4E€HNE aMMHAKa U U3YYECHHUE €0 CBOWCTB

13.4

MIPUTOTOBJIEHUE  PAacTBOPOB €  ONPENEIEHHOM  MacCOBOM  JIOJIEH
PacTBOPEHHOTO BEIIECTBA

13.5

MpUMEHEHHEe HHAMKATOpPOB (JlakMyca, MeTWiIopaHka U ¢eHondTanenHa)
TUISL ONIPEICTIEHNSI XapaKTepa Cpesibl B paCTBOPaxX KUCIOT M HIeTI0dei

13.6

HCCIIeIOBAaHUE M ONHMCAHUE CBOWCTB HEOPraHWYECKHX BEIIECTB Pa3IMYHBIX
KJIaCCOB; HM3y4YCHHE B3aUMOJICHCTBUS KHUCIOT C MeETaJUIaMH, OKCHIAMH
METaJUIOB, PAaCTBOPHMBIMH M HEPACTBOPHUMBIMH OCHOBAHUSIMH, COJISIMHU;
MOJTydeHHE HEPACTBOPHMBIX OCHOBaHWi; BBITECHCHHE OJHOTO MeTallia
IpYrUM W3 pacTBOpa COJH; HCclenoBaHHe aM(OTEpPHBIX CBOMCTB
THJIPOKCUIIOB ATFOMUHUS U IITHKA

13.7

pelieHne SKCIEepPUMEHTANBHBIX 3afad 1o TemMaM: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCTUHEHUN»; «DJEKTPOJMTHYECKAs JHUCCOIHALINS;
«Baxnennine HeMeTaluIbl U UX COSIMHEHN», « BaxkHennme MeTaibl 1 UX
COEIMHEHU

13.8

XUMUYECKHE 3KCIIEPUMEHTHI, WUTFOCTPHPYIOIINE TPU3HAKU TPOTEKAHUS
peaknuii HOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIIMU Ha MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpax MOHBI: XJIOPUI-, OpOMUI-, HOAUM-, cylbdat-, docdat-,
KapOOHAT-, CHWJIMKAT-aHUOHbI, THIPOKCHJI-UOHBI, KATHOHBl aMMOHHWSI,
MarHus, KaJbIUs, aTOMUHHSI, >keneza (2+) um kemeza (3+), memu (2+),
IIUHKA

14

YmMmenue:

14.1

IMPEACTABIIATD PE3YJIbTAThI SKCIICpUMCHTA B (I)opMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIABJIATH OMIIMPHUYCCKHUC
3aKOHOMCPHOCTH

14.2

YCTAaHABJIMBAThL CBA3UM MCKAY PCaIbHO H8.6HIO,I[8.€MBIMI/I XUMHUYCCKUMH
ABJICHUAMU MW IIpOoHCCCaMH, IMPOUCXOIAINIMMU B MAKpO- U MHUKPOMUPC,
OOBSCHATH IIPpUYNHbI MHOF006pa3I/I}I BCIICCTB




HEPEYEHDb 2JIEMEHTOB COJIEPKAHMUS, ITPOBEPSAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon IIpoBepsieMbli 3J1€MEHT COAEPKAHUSA
1 [lepBoHauanbHbIE XUMUYECKUE TTIOHATUS
11 YucTteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei
19 ATOMBI U MOJIEKYJIbI. XUMHYECKHUE d71eMeHThl. CUMBOJIBI XUMHYECKUX DJIEMEHTOB.
' [IpocThie U cOKHBIE BEIIECTRA.
13 Xumndaeckas ¢popmyna. BalleHTHOCTh aTOMOB XMMHUYECKHX 3JIEeMEHTOB. CTEmeHb
' OKHUCIIEHHS
3akoH TIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHas Macca.
14 OTtHocuTenbHast MOJEKYIsipHas Macca. MaccoBasi 107151 XUMUYECKOTIO 3JIEMEHTa B
COCTMHEHUH
15 KomnuectBo BemectBa. Monb. MomsipHass Macca. MousipHbIii 00BEM  Ta30B.
' B3anMocBsI3b KOJMYECTBA, MACChI M YUCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
16 DU3NYECKUE U XUMUYECKUE ABICHUA. XUMUYECKash peakius U e€ MpU3HaKu. 3aKOH
' COXpaHEHHUs MACChl BEIIECTB. XUMHUUECKHE YPaBHEHUS
5 [Tepuonnueckuii 3akoH u Ilepuoguyeckas cucrema XuMu4deckux 3nemeHtoB J[.M.
MenneneeBa. CTpoeHHE aTOMOB
[Tepuonnueckuii 3akoH. Ilepuoauyeckas cucrema XUMHYECKUX 3iaeMeHTOB J[.H.
2.1 MenneneeBa. Ilepuonpl u rpynnbl. @U3MYECKU CMBICH MOPAIKOBOIO HOMEpA,
HOMEPOB MEPHUOJA U TPYIIIBI IIEMEHTA
Crpoenune atomoB. CoctaB aTtomHbIX sjaep. M3otombl. Dnexktponbl. CTpoeHue
2.2 ANIEKTPOHHBIX 000JI04eK aToMOB TepBbIX 20 XUMHYECKUX JJIEMEHTOB
[Tepuonunueckoit cucremsl .M. Menaeneena
3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHYECKUX 3JIEMEHTOB IEPBBIX TPEX
53 NEepPUOJIOB, Kanus, Kauplug (paguyca aTroMOB, 3JEKTPOOTPULATENLHOCTH,
' METAJTNYECKIX U HEMETaJUIMYECKUX CBOMCTB) U MX COCTUHEHUI B COOTBETCTBUU
C TIOJIOKEHUEM 3IIeMEHTOB B [lepuoanueckoil cucteMe U CTpOEHUEM UX aTOMOB
3 CrpoeHue BelecTa
Xumuyeckass cBs3b. KoBajeHTHass (moyisipHasi U HEMOJISIpHAs)  CBS3b.
3.1 DIEeKTPOOTPULIATENBHOCTh XUMHUYECKUX AJIEMEHTOB. HNonnas CBSI3b.
Merannnueckast CBs3b
Tunel KpuUCTAIIMYECKUX pEmETOK (aToMHas, MOHHAs, MeTaJTu4ecKas),
3.2 3aBUCHMOCTb CBOMCTB BEIIECTBAa OT TUIA KPUCTAINIMYECKOW PEIIETKH W BUAA
XUMUYECKOH CBS3U
4 Baxueilline mnpeacTaBUTENM HEOPraHMYECKMX BemiecTB. Hemeramnsl u  ux
COeIMHEHUS. MeTallsibl U UX COeIMHEHUS
41 Knaccudukanuss u HOMEHKIATypa HEOPTaHWUYECKUX COCTUHEHUI: OKCHIOB

(conmeoOpasyrolue: OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIC) U HECOIEO0Pa3yIOIIHUE;




OCHOBaHUH (wénoun u HEpPacTBOPUMBIE OCHOBAaHU); KHUCJIOT
(kucnmopoacoiepkaiire u 0eCKUCIOPOIHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJiel (CpeHUX U KUCIIbIX)

du3znyeckne U XUMHYCCKHIE CBOMCTBA IMPOCTBIX BCIICCTB-HEMCTAJUZIOB: BOAOPOAA,

4.2 XJI0pa, KHCIOPO/a, Cephl, a30T1a, Gpocdopa, yriepoaa, KpeMHHUs
®u3nyeckue M XUMHUYECKHE CBOMICTBA IPOCTBIX BELIECTB-METAJJIOB: JIMUTHS,
4.3 HATpPUsl, KalIKsl, MATHUS U KaJbLKs, aJJlOMUHUS, KeJie3a. DINEKTPOXUMHUUYECKUN psif
HaNpsHKEHUM METAJIOB
44 du3nyeckue W XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COEAMHEHUH HEMETAJlIOB:
' XJIOPOBOJOPOJIa, CEPOBOJOPOIa, AMMHUAKA
dusnyeckne W XUMHYECKHE CBOWMCTBA OKcHAOB Hemetamwos: cepol (I1V, VI),
4.5 azorta(ll, 1V, V), docdhopa(lll, V), yrnepona(ll, 1V), kpemuusa(1V). INonyuenue
OKCHUJIOB HEMETAJIJIOB
46 Xumunyeckue cBoictBa okcuaoB: MetamioB |A-IIIA rpymn, munka, meau(ll) u
xeneza(ll, 11). TTonyueHre OKCHIOB METAIIJIOB
XWMHUYECKHE CBOMCTBA OCHOBAaHWUN W aM(OTEPHBIX THIPOKCUIOB (HA MpUMeEpe
4.7 TUIPOKCUIOB ATIOMUHUS, *Kelle3a, HuHKa). [lonydeHrne ocHOBaHM 1 aM(pOTEPHBIX
TUAPOKCUIOB
OO0mue XUMHUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOIOPOJHOM, CEPOBOIOPOTHOM,
48 CEPHHUCTOM, CepHOM, a30THOM, (ochopHON, KpeMHHEBOW, yroybHOW. OcoObie
' XUMHUYECKHUE CBOMCTBA KOHIICHTPUPOBAHHOW CEpPHOM M a30THOM KHUCJOT.
[Tonydenue KuciIoT
4.9 OO6mue XuMHUIeCKHe CBOMCTBA cpeTHuX coier. [lomydenue coeit
4.10 [Tonyuenue, coOupanue, pacrno3HaBaHHE BOJOPOAA, KHUCIOPOJa, aMMHUaKa,
YIJIEKUCIIOTO Ta3a B JIA00OpaTOpHH
411 [Tonyyenne amMmmuaka, CEpHOHM M A30THOM KHCJIOT B IMPOMBIIUICHHOCTH. OOImue
' CHOCOObI MOJTYYECHHSI METAJIIOB
4.12 I'enetnyeckas CBs3b MEXKIY KJacCaMU HEOPraHUYECKUX COCAMHEHUM
5 XUMUYECKUE peaKluu
Knaccudukanuss XUMUYECKUX pEaKIUid MO Pa3NUYHBIM IpPU3HAKAM: MO0 YHUCITY U
5.1 COCTaBYy Y4YaCTBYIOUIMX B peaklIMHU BEIIECTB, MO TemioBoMy 3ddeKry, Mo
W3MEHEHUIO CTETMEHEeH OKUCIEHUS! XUMUYECKIX JIEMEHTOB
5.9 TemnoBoit A3pdeKT XUMUYECKON pPeaKIiK, TEPMOXUMUYECKHE ypaBHEHUS. DK30- U
' 9HAOTEPMHUUYECKUE PEAKIIMH. TEPMOXUMHUYECKNE YPaBHEHUS
OKHCANTENTBHOBOCCTAHOBUTENBHBIE peakiMU. OKHUCIUTENM M BOCCTaHOBUTEIH.
5.3 IIpomieccbl  OKHMCIEHMST M BOCCTAHOBJIEHMSA.  OJEKTPOHHBIH  OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIINH
54 Teopus snexkTpoauTHYECKON aucconrannu. KaTHOHBI, aHUOHBI. DJIEKTPOJIUTHI U
' HERNEeKTPOIUThl. CHIIbHBIE U c1a0ble N1eKTPOoaUThl. CTeneHb JUCCOIMAuU
55 Peakiiun noHHOro oOMeHa. YCJOBUS NMPOTEKAaHUs peaklUii MOHHOTO OOMEHa,

IIOJIHBIC U COKpaIJ_IéHHBIC HOHHBIC YPABHCHU peaKLII/Iﬁ




XHUMHS U OKpYKaroLias cpena

BemecrBa u Marepuasbl B IIOBCEJHEBHOM JKM3HHM 4YelloBeKa. besomacHoe

6.1 WCIIOJIb30BAHME BEIIECTB M XUMUYECKUX peakiuil B 1abopatopuu u ObITy. [lepBas
MTOMOIIIb TP XUMHUYECKUX 05KOTaX U OTPABICHHUIX
XUMHUYECKOE 3arpsi3HEHHE OKpYKatolel cpebl (KUCIOTHBIE JOXKIH, 3arps3HEHNE
MOYBbI, BO3AyXa M BOJOEMOB), crnocoObl ero mnpenoTBpameHus IlpenenpHas

6.2 nonyctumas koHueHtpanus Bemects (IIJAK). Ponp xumum B perienuun
HKOJIOTUYECKUX TpobieM. YcwieHue mnapHUKoBoro d3ddekra, paspymeHue
030HOBOTO CJIOS
[Ipumenenue cepbl, a3ora, gocdopa, yriepojga, KpeMHUS M HUX COEAMHEHUN B
OBITY, MEIWIIMHE, TPOMBIIUIEHHOCTH W CEIBCKOM Xo3sicTBe. [IpuMeHenue

6.3 METAJUIOB ¥ CIUIaBOB (CTallb, YYT'YH, IIOPATIOMHHHN, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX coeAuHeHui. [loHsTHEe 0 KOppO3uHM METaioB, OCHOBHBIE
CHOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4 [IpupoaHble HMCTOYHHUKH YIJIEBOJOPOAOB (Yroib, HPHUPOAHBIN ra3, He(Tb),
MIPOJIyKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBILIIEHHOCTH
[lepBoHavanpHbIEe TOHATHS 00 OpPraHWYECKHX BEIIECTBAX KaK O COCAWHEHHSIX

6.5 yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHJIEH, 3TaHOJI, TIIMIEPUH, YKCYCHAs KUCIIOTA).

' [TonsiTne 0 OMOJIOrMYECKU BaXKHBIX BELIECTBAX: JKUPAX, O€JKaX, yriieBoJax — U X
POJIU B KHU3HH YEJIOBEKA
7 Pacuérsr:

7.1 1o GopMysTaM XUMHYECKUX COCTUHECHUN

7.2 Macchl (MacCoBOM) JI0JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMUYECKHM YPaBHEHUSIM
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