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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIIero o6pasoBaHus (yriayOJEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOMU
00pa30BaTEeNbHOM MPOTrpaMMbl OCHOBHOTO OOIIIET0 00pa30oBaHUsl, MPEACTABICHHBIX
B ®I'OC OOO, c yueToM (enepanpHOii paboueld mporpaMMbl BOCITUTAHHUSL.

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

[Iporpamma 1o XuMuu Na€T MPECTaBICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHMs, BOCHHMTAHHS M Pa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
IpeIMETa, ONpeaessieT 00s13aTeIbHOE MPEIMETHOE COJEPKAHNUE, €T0 CTPYKTYPY IO
pazgenaM M TeMmaM, paclpeiesieHHe 1o  KjaccaM, PEKOMEHIYEeMYIO
NOCJIEAOBATEAbHOCTh  HU3YYEHUS] XUMHM C  Y4YETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOYKHOCTH Y4€0OHOTO IMpeAMETa B peaau3aldd TPeOOBaHUM K IJIaHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM U IPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMHUPOBAHUN OCHOBHBIX BHJIOB Yy4Y€OHO-IIO3HABATEJIbHON  JI€ATEIbHOCTH
00y4aroIerocs o OCBOCHUIO Y4eOHOTO COJep KaHusI.

N3yuyenne XUMHUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTHUSl MHTEIIEKTYyaJIbHBIX CIIOCOOHOCTEH M
UHTEpecOoB OOydaloluXcs, Ha MPOAOKEHHE OOYy4YeHHMs Ha YPOBHE CpPEIHETO
o011iero oOpa3oBaHusl.

3HaHWEe XUMHH CIY)KUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyu4aroIerocsi, €ro MpeACTaBIEHUN O MaTEepUAIbHOM €IMHCTBE MHUpPA, BAKHYIO
POJIb UTPaAOT (POPMUpPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPAIICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX PEHICHHS TI00ANBHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTUS YEJIOBEYECTBA — CBIPHEBOM, DJHEPIETUYECKOM, IPOAOBOJIBCTBEHHON
po0eM, MpoodIeMbl IKOJIOTMYECKOM 0€30M1acHOCTH, MPOOIJIEM 31paBOOXPAHEHUS.

N3ydeHune xumuu:

CHOCOOCTBYET  peaqu3alMd  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMupOBaHUs KYJIbTYpPbl IUYHOCTH O0YHAIOIIUXCS, MX 001Iel U (DYHKITMOHATLHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4aroluxcs, HaBBIKOB HUX CaMOCTOSTENbHOM Yy4eOHON JedATenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOMN €SI TeIbHOCTH;



3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABIICHUNA O €UHCTBE MPHUPOIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM ATAIllOM B
(GbOopMHUPOBAHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B IKOJOTUYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOPBIM SBISETCS NEeAarormueckd aJanTHpOBaHHBIM
OTpaXEHUEM OTPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

YriyOnéHHbIA Kypc XMMUU OCHOBHOTO O0IIEro oOpa3oBaHUsI OPUEHTHPOBAH
Ha OCBOCHHE OOYYaIONMMHUCS CHCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPraHUYECKOM XMMHUHU, OCHOBOIIOJIAraloOlIUX NPEACTaBICHUNA OOIIe XUMUU U
OTJICJIbHBIX 3HAYMMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coaepKaHus MPOrpaMMbl MO XUMHUU C(POPMUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHH 0 XUMUYECKON
peaknun. O0Ge ATH CHUCTEMBI OPTaHW30BAHBI MO MPHHITUITY ITOCIEIOBATEIHLHOTO
pPa3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHSI:

aTOMHO-MOJIEKYJISIPHOM TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunonnueckoro 3akona J[.M. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUMU;

YYEHHSI O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUN 00 SIEKTPOIUTUUECKOMN JUCCOLUAIINU BEIIECTB B PaCTBOPAX;

O XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHBI ASMIIUPUYECKU TOTYyYEHHBIC
dakTel. TeopeTndyeckre 3HAaHUS PA3BUBAIOTCS MTOCIIEIOBATEIHLHO OT OJTHOTO YPOBHS
K Jpyromy W 00€CleurBalOT OOYy4YaloIIMMCS BO3MOXKHOCTh OOBSICHATh W
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  IPOUCXOJHWT  C
WCITOJIb30BAaHUEM 3HAHUI M3 paHee H3yUYCHHBIX YUCOHBIX MPEIMETOB: OKPY KAFOIITUI
Mup, ouosiorusi, pusrka, MaTeMaTuka, reorpadus, TEXHOJOT S, UCTOPHUSL.

[TporpamMMa ocHOBHOro 001Iero 00pa3oBaHUA MO XUMHUHU (YIITyOJNEHHBIN
YpPOBEHb) OpPHUEHTHpPOBAHA HAa COXpaHEHHEe (PYHIAMEHTaJIBLHOTO XapakTepa
oOpazoBaHus, cnenuuKku y4yeOHOTro MpeaMeTa U O0O0ECIeUeHUE YCIEIIHOTO
oOydyeHHsT Ha CleayllleM YpoBHE oOpa3oBaHus. B mnporpamme mno Xumuu
peanu3yeTcsl pa3BUBAIONIAS M TPAKTHYECKAas HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mubdepenumanus  oOydeHus,  BKIIOYArOMias  NpOQUIBHYIO  MOATOTOBKY
OoOydJarommxcss M TMOCJEAYIONee CaMOOMpPEIEICHINEe B BHIOOpPE HApPaBICHUS
oOydeHus B NpoPHIBHBIX Ki1accax.



YrnyOonénHoe wW3ydyeHHWEe XUMUU  CIIOCOOCTBYeT  peanm3aluyd  3ajaad
npodecCHOHATEHON OpUEHTAIIMY 1 HAIIPaBJICHO HA MPEA0CTABICHUE BO3MOKHOCTH
KOKIOMY OOYyYaromeMycsi TPOSBUTh CBOM HHTEIUICKTYalbHBIE W TBOPYECKHUE
CIIOCOOHOCTH IIPU U3YYEHHUH yUeOHOTO MpeAMETa, HEOOXOIUMBbIE JIJIS TPOIOJKEHUS
o0pa3oBaHus U TaJIbHEHUIIIEH TPY0BOM AEATEILHOCTH.

[Iporpamma 1o xumuu (yrayOnEHHBIM YpOBEHb) MNpEJHA3HAYEHA JUIS
WCITOJIb30BAHUSI B OOpPA30BATEIIBHBIX OPTaHMU3AIUAX, PEATU3YIONIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOaéHHOro, MpO(PHIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HAa YPOBHE OCHOBHOI'O 00IIIETO 00pa30BaHUsI.

OOpazoBaTenbHble (PYHKIIUU XUMHUU, U3y4aeMON Ha yrJIyOJICHHOM YpPOBHE,
peanu3yrloTcs B mporecce GopMUpOBaHUS 3HAHUN OCHOB XMMHMUYECKON HAayKH Kak
00JJaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, O0JACTH NMPAKTUYECKON NEATEIbHOCTH
YyeJioBeKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KYJbTYpbhl. 3ajaya y4eOHOTro
MpeIMETa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA — BAKHEHIIINX
(akKTOB, MOHATUI, 3aKOHOB M TEOPETHUECKHUX MMOJIO0KEHUMN, JOCTYITHBIX 0000IICHMI
MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKW, B NPUOOIICHUM K HAyYHBIM
METOJaM TMO3HAaHUSI TPU H3YUYCHHM BEIIECTB U XUMHYECKUX PEaKIuH,
dbopMHpPOBaHUY U PA3BUTUHU MTO3HABATEIILHBIX YMEHUN U CIIOCOOOB JIEATEIHOCTH U
UX TPUMEHEHWHW B Y4YEOHO-IIO3HABATEIILHOW M y4eOHO-MCCIIEeI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHUsl C BELIECTBAMHU B
MMOBCEHEBHOM KU3HHU.

[enyn u3ydeHus: XUMUU OTPAXKAIOT HAMPABIEHHOCTh OOYYCHHS HA PA3BUTHE U
caMOpa3BUTHUE JIMUYHOCTH, POPMUPOBAHUE €€ MHTEIIEKTA U 00IIEH KyIbTYPHI.

N3yueHne XUMUU HAIIPABIICHO HA JOCTUKEHUE CIEIYIOIINX LEIeH:

dbopMUpOBaHHE UWHTE/UICKTYaJdbHO PpPAa3BUTOM JIMYHOCTH, TOTOBOHM K
caMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATUIO PEIICHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSM JKU3HU;

dbopMHpOBaHNE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHpA, KaK OCHOBBI JIJII TMOHUMAHUS XUMUUYECKOW CTOPOHBI
SIBJICHUN OKPY>KaloIlero Mupa, OCBOCHHE SI3bIKa HAYKH,

NpUOOIICHUE OO0ydYaroUIuXxcsi K CaMOCTOSITEIbHOM TI03HABATEIBHOU W
UCCIIEIOBATENIbCKOM  JIESITEIbHOCTH, K  HAy4YHbIM  METOJlaM  [O3HaHUf,
dbopMupoBaHEe MOTUBAILIUU U PA3BUTHE CIIOCOOHOCTEHN K M3YUCHUIO XUMUU;

dbopmupoBaHue  00mIe  (PYHKIMOHAILHOW W  €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM 4YHCII€ YMEHUU OOBSICHATH M OLICHUBATh SIBJICHUS
OKPY’KAIOUIEr0 MHUpPa, MCHOJIb3ysl 3HAHUSA WU OIbIT, MOJYYEHHbIC MPU HU3YyUYCHUH
XUMUH, MPUMEHSITh UX TPU PEIICHUH TPOOJIEM B MIOBCETHEBHOM KU3HU U TPYIOBOU
JEATEIIbHOCTH;



pa3BuTHE Yy OOy4aloluXcs HWHTEpeca K H3YyUYCHUI0O XHUMHH U cdepam
JESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBAlMA K OCO3HAaHHOMY BBIOODY
COOTBETCTBYIOIIETO PO U HAITPABICHHOCTH JAIbHEUIIIETO 00yUCHHS;

OCO3HAaHUE LIEHHOCTH XMMUYECKUX 3HAHUHM B )KM3HU UEJIOBEKA, MOBBIIICHHUE
YPOBHSI 3KOJIOTUYECKOW KYJIbTYpbl, HENpUATHE JAEUCTBUN, MPUHOCALIUX BpeEX
OKPYKaIOWIEN CPeJI€ U 3J0POBBIO JIOJIEH;

NpUOOpPETEHNE OO0YYAIOIIMMHUCS ONBITA CAMONO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KJIFOUEBBIX KOMITETEHINI ), HEOOXOAUMBIX JIJISl pa3JIMYHbIX BUJIOB 1€ATEILHOCTH.

Ha yriny6nénnoe uzydenue yueOHOro npeamera « XuMus» orsoaurcs no 102
yaca B 8 u 9 kiaccax (3 vaca B Hemelno), TO €CTb 2 4Yaca B HENEN0 3a CUér
obs3aTenbHOM yacTu OOIT OO0 u 1 yac 3a cuér ywactu OOIT OO0, hopmupyemoit
y4acTHHKaMu 00pa3oBaTelibHbIX OTHOIIeHW. Bcero 204 wyaca 3a 1Ba rona
oOyJeHus.



COJAEPXKXAHUE OBYUYEHUA
8 KVIACC

IlepBoHavajibHbIe XUMUYECKHE IIOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKOW AESTEIbHOCTU
yenoBeka. [Ipeqmer xumun. Ponbs xuMuu B )ku3HU yenoBeka. Kparkue cegeHust oo
HUCTOPUU BO3HHUKHOBEHHS U PA3BUTHS XUMHU. XUMHUSA B CUCTEME HayK. Tema u
BeniecTBa. @U3NYECKUE U XUMUYECKUE CBOMCTBA BEIIECTB. ArpEeraTHbIe COCTOSTHUS
BemeCTB. [IoHATHE O TEOPETHUECKHX M SMIIUPUYECKUX METOJAX ITO3HAHUS B
€CTECTBEHHBIX HayKax. [IpencTtaBiieHuss 0 HAyYHOM IIO3HAHMHU HA SMIIMPUYECKOM
ypOBHE: HaOII0JIeHHEe, U3MEPEHHE, IKCIIEPUMEHT, MOJCIUPOBAHNE, BBIYHCIICHUE.
[IpencraBnenust 0 HAy4YHOM NTO3HAHWU HA TEOPETUYECKOM YPOBHE: HAYUHBIE (DAKThI,
npo0iema, rurnoTes3a, TEOpus, 3aKOH.

SA3bik xuMuu. UCTOYHUKN XUMUYECKON HHPOpMALTIH.

[Tonsitue 0 MeTomax pabOThl C XUMUYECKUMHU BeliecTBamu. O0opyaoBaHue
IIKOJIbHOW XUMHUecKor Jaboparopun. [IpaBuma Oe3omacHoro oOpamieHus c
BEILECTBAMH U JJAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(Th, TPUPOIHBIC BOJIBI, TOPHBIC TTOPOIbI U MUHEPAIIBI. [[OHATHE O TOMOTEHHBIX U
rereporeHHbIx cMecax. CrocoObl paszneneHus cMeceid. OuncTka BEUIeCTB.

BemectBa U XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThie M CIIOXKHBIE BEIIECTBA.
Mertainnel 1 HemeTasuibl. BelecTBa MOJIEKYIIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnueckas hopmyna. BaleHTHOCTh aTOMOB XUMUYECKHUX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OnpeneneHue BAJIEHTHOCTH 3JEMEHTOB 110
(dbopmynam OMHApPHBIX COETUHEHUI U cOCTaBiIeHUE POpMyJT OMHAPHBIX COETMHEHHM
[0 BAJEHTHOCTU 3JIEeMEHTOB. OTHOCUTENbHAs aToMHasg Macca. OTHOCHUTENbHas
MOJIEKYJISIpHass Macca. MaccoBast J0J1 XMMHYECKOTO 3JIEMEHTa B COEAUHEHUH.
Haxoxnenue npocrefimieii opMyIibl BEIIECTBA 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KommmuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AMHMI] BeliecTBa. Pacuersl mo ¢opmMmynam
XAMUYECKUX COeAMHEHUN. MoJsipHass mMacca CMecH BelecTB. MoJibHast 07
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMybl
BEIIECTBA 110 MOJIBHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKNE U XUMUYECKUE SBJICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKH.
VYcnoBus IpoTeKaHUss XUMHYECKUX PEaklMil. 3aKOH COXPAHEHHSI MacChl BEILIECTB.
AToMHO-MoOnNeKysipHas Tteopusd. KuszHb u aestenpHocTh M.B. JlomoHOcCOBa.
XHUMHUYECKHE ypaBHEHUS. THUIIBI XUMUYECKUX PEaKUUi (COEAMHEHUS, Pa3I0KEHNUs,
3aMeleHus, 00MeHa). PacueTsl o XUMHUYECKUM YPaBHEHHSIM.



OKCHEPUMEHTAIBHOE M3YYEHHME BEIIECTB W SIBJIECHUWA. 3HAKOMCTBO C
XUMHYECKOM TOCYyAOH, C TMpaBWjiaMd paboTbl B Ja0OpaTopuud W TpHUEMaMu
oOparieHus ¢ 1a00paTopHbIM 000pyaoBaHueM. 3ydenue u onucanne Gu3nIecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BEUIECTB — METANIOB W HEMETaJUIOB.
HabGmronenue gusnueckux (MiaBjieHWe BOCKa, TasHUE JIbJIa, paCTUpAaHUE caxapa B
CTYIIKE, KWIIEHHE€ W KOHJIEHCAllUs BOJbI) M XHUMHUYECKHX (TOpEHUE CBEYH,
IIPOKAJIIMBAHUE MEAHOU MPOBOJIOKH, B3aMMOJECUCTBHE COABI WIM MEJIa C COJISHOU
KHUCIIOTOM) siBieHUH. O3HAKOMJIEHHE C 00pa3llaMu BEIIECTB KOJUYECTBOM 1 MOJIb.
HaGmiogenne u onucaHue TMPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakuui
(paznokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOpPHIOM Oapus,
MOJIyYEHHUE U pasyioxkeHue ruapokcuaa meau (11) mpu HarpeBanuu, B3auMoI€UCTBUE
xkenesa ¢ pactBopom conu Menu (II). Mzyuenue coco0oB pasnenieHus: cMmecent (¢
IIOMOLIBIO MarHura, ¢unbTpoBaHUeE, BBIIIAPUBAHUE, TUCTUIUIALINS,
xpomarorpadus), NPOBEACHUE OUYMCTKU IOBapeHHON conu. HabOmonenue u
ONMCAHNE ONBITOB, WILTFOCTPUPYIOIIMUX 3aKOH COXPAHEHUS MACCHI.

Ba:xkuHeiiue npeacTaBUTEIM HEOPraHMYECKHX BELECTB

[IpencraBnenuss o razax. Bo3gyx — cMech ra3oB. CocTaB BO3ayxa. 3aKOH
ABoranpo. MomsipHblii  00bEM ra3oB. OTHOcHTENbHAss IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCHUTENBHON IIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B MpHU
XUMHYECKUX PEAKLIUSX.

Kucnopon — smeMeHT M mpocToe BelecTBo. HaxokaeHue Kuciopoga B
npupojie, pU3nUeckrue U XUMUYECKUE CBOMCTBA (PEaKlMy TOPEHUsI U OKUCIICHNUS).
[Iponiecchl okucneHus B kuBoil mpupone. Oxkcuabl. [IpuMeHeHue Kuciopona.
CriocoObl Moy4YeHus: KUCI0poia B Jad0paTOpuu U NpOMbIIUIEHHOCTH. [loHsTHE O
karanu3arope. KpyroBopor kucinopoga B npupone. O30H — amioTporHas
Moaupukanus kuciaopoia. O30HOBBIN CIIOM, €T0 3HAYCHHE JJI5 )KUBBIX OPTaHU3MOB.
Paspyuienue 030HOBOTO CI10s1.

TennoBolt 3h(deKT XUMHUECKOW peakluuu, TEPMOXUMUYECKHE YpaBHEHUS,
DK30- Y DHIOTEPMUUYECKUE peakuuu. TorumBo. Mcnonbs30BaHue yriisi U METaHa B
KauecTBe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonarue o mapHukoBoM 3pdexre.

Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxnenue Bonopoaa B Ipupoze,
duznyecKkre U XuMHUYECKUE CBOICTBA, MPUMEHEHHUE, CiocoOb! nonyuenus. [lonarue
0 KHCJIOTax " cojisix. Mcronp30BaHue BOJOPOa B KAYECTBE TOILIMBA.

Bona. ®usnueckue comcrBa BoAbl. Boma kak pacrBopurenb. PacTBOpBIL.
HacellieHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
®dakTophl, BIUAIOIIME HAa PACTBOPUMOCTb TBEPABIX U Ta3000pa3HBIX BEIIECTB.
Crioco0bl BhIpaKE€HUsI KOHLIEHTPALMKA PACTBOPOB: MAcCOBasl J0JIsSI paCTBOPEHHOTO



BEILIECTBA, MOJIApHAs KOHIIEHTpanusa. Pojib pacTBOpOB B MPUPOAEC U B KU3HU
YEJIOBEKA.

Xumuyeckue cBoiictBa Bonbl. llonsitue 00 ocHoBaHusax. Ilonsitue 006
MHIUKaTopax. KpyroBopoT BoAbl B NpUPOJE. 3arps3HEHUE IPUPOIHBIX BOJI.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukarnus neopranmdeckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpaszyromue. MexayHapo/Has HOMEHKJIaTypa OKCHIOB. TpuBHANIbHbBIE
Ha3BaHMS OKCHIOB. OU3NUECKHE U XapAKTEPHbIE XMMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIEHCTBUE C BOJOW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4yeHne OKCHUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJECPKAIIUX KUCIOTaX.
Kucnotel. Knaccudukanusa kucinor. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOMCTBA KHUCIOT
(B3auMOAEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSMH U COJISIMU).
Psan aktuBHoctn MetraiuioB H.H. bekerosa. Ilonydenme xucnor. Kucmorel B
pUpPO/Jie, MPUMEHEHUE BAKHEHIIINX KUCTIOT.

OcHoBanus. Krmaccudukanuss OCHOBaHMM: IIEJIOYM W HEPACTBOPUMbIC
OCHOBaHUs. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHaIbHbIC Ha3BAHUSA
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOICHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMU) U CHOCOOBI TojydeHus. HepacTBopuMmbie OCHOBaHUS, MX
CBOMCTBa (B3aMMOJCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJIyYeHUS. AMDOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUSA): XUMHYECKUE CBOMCTBA (B3aMMOJICHCTBHE C KUCIOTAMH U IIEI0OUYaMH) U
MOJTyYCHHE.

Conu  (cpegHue, KuUCIbIe, OCHOBHBIC, JBOWHBIE). MexayHapoaHas
HOMEHKJIATypa cojer. TpuBHanbHble Ha3BaHUs coer. OU3NYECKUE U XapaKTEPHbIE
XMMHUYECKUE CBOMCTBA HA MpUMEpPE cpeaHux cotier. [lomyuenue conen.

['eneTnyeckas CBsI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAMHEHUM.

DKCIEepUMEHTATBbHOE U3YUEHUE BEIIECTB U SBJICHUM:

KOJIMYECTBEHHOE OMPEIECICHUE COAEPKAHUS KUCI0POJia B BO3IYXE;

MOJIy4eHHE, COOMpaHNe, pacliO3HABAHUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHM
BO3HUKHOBEHUS U MPEKPaIICHUsI TOPESHHUS;

O3HaKOMJIEHHE ¢ 00pa3aMu OKCUIOB U OMMCAHUE UX CBOWCTB;

MoJIy4eHue, coOupaHue, pacrno3HaBaHWE W H3yYEHHUE CBOICTB BOIOPOJIA
(ropenue);

B3auMoO/ielicTBIE Bogopoaa ¢ okcusioM menu (ID);



UCCIIEJOBAaHUE OCOOCHHOCTEH pPAaCTBOPEHMsI BEIIECTB C  PA3IUYHOU
pPacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 10JIEH PACTBOPEHHOIO
BEILECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOM MOJIIPHOW KOHUEHTPALMEH
PacTBOPEHHOIO BEILIECTBA;

B3aMMO/ICHCTBUE BOJbI C METAJNIAaMH (HATPUEM U KaJIBLIEM );

OIIPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBI0 MHANKATOPOB;

UCCIIEJOBaHHE 00pa3L0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB,;

u3ydeHue B3auMoencTusa okcuaa meau (1) ¢ pactBopoM cepHOM KHCIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIUN HEUTpaAIU3aluu;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOIO MeTajlia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C PACTBOPaMU KUCJIOT U LIEJIOYEH;

pElIeHHEe HKCIEPUMEHTAIbHBIX 33Jady 1o TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCIMHEHUIN.

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

Crpoenne aTromMoB. XuMHuuyeckast CBsi3b. OKHUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE
pEaKIuu.

[lepBble TOMBITKM KIAacCU(PUKAIUU XUMUYECKHUX djeMeHTOB. [loHsitue o
rpynmnax (CeMencTBaxX) CXOJIHBIX 3JIEMEHTOB: IIEJIOYHBIX U IIEI0YHO3EMENbHBIX
MeTajulax, TajJoreHaX, MHEPTHBIX (OJaropoJHbIX) razax. ODJIEMEHTBHI, KOTOpbIE
00pa3yroT aM(pOTEpHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnognuecknii 3akoH. OTkpbiTHE [lepuoanueckoro 3akoHa. llepuonnueckas
cucrema xumuueckux dnemeHToB J[. WM. MenneneeBa. Koporkoneprnognas u
JuMHHONepuoaHas Qopmbl Tabmuubl  «llepuoanueckas cucreMa XUMHUYECKHX
sanemenToB /. 1. MenneneeBa». [lepuoast u rpynnsl (A- u b-rpymibn).

Crpoenue aromoB. CoctaB atoMmHbIX siaep. M3oronsl. PagnoakTUBHOCTS.
DNEKTPOHBIL. DJNEKTPOHHAs] OpOUTab. DHEPreTUYECKHEe YPOBHU U MOAYPOBHU
atoma: s-, p-, d-opOuTamu. DNEKTPOHHbIE KOH(PUTYpallud U 3JIEKTPOHHO-
rpaduyeckue ¢Gopmysbl aTroMoB. DU3NYECKUH CMBICT MOPSIAKOBOIO HOMeEpa,
HOMEpa Mepuoja U Ipymnsl 3jaeMeHTa. CTpoeHUE 3IEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIx 20 xumudeckux 35meMeHToB [lepnognueckoi cuctemel 1. . Menneneena:
pacnpenesneHue 3JEKTPOHOB MO HAHEPreTUYECKHM YpPOBHSM, MOAYPOBHSIM U
opouransim. Gusnuecknii cmpicn [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB IO IpynnaM 1 nepuogam. smenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COCJMHEHUN XMMHUUYECKHUX JIEMEHTOB B IIEPHOJAX U



rpynmnax. XapakTepUCTUKA XHWMHYECKOrO 3JIEMEHTa [0 €ro IOJOKEHHUIO B
[lepnomnueckou cucreme /1. 1. Menaeneesa.

3nauenue [leproanueckoro 3akoHa u [leproandeckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHmeneeB — y4yeHbIM U
IpaKJaHUH.

ONeKTpOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buibl XuMHUYECKOH CBSI3U: KOBAJIEHTHAS MOJSpHAs CBS3b, KOBAJEHTHAS HEMOJSIpHAs
CBSI3b, MOHHASI CBsI3b. MeEXaHU3Mbl O0pa30BaHUS KOBAJIEHTHOM M MOHHOM CBSI3H.
DNEKTPOHHBIE U CTPYKTYpHBIE (POpMyIIbl BellecTB. KaTMOHBI 1 aHUOHBI.

Kpucrannnueckue n amopHble BeniecTBa. THUITBI KpUCTAIITNYECKUX PEIIETOK:
WMOHHAs1, aTOMHAsl, MOJIEKYJISIPHASI U UX XAPAKTEPUCTUKH.

Crenenb okucnenus. OnpeaenaeHue CTeNneHe OKUCICHUS aTOMOB B OMHAPHBIX
coeqMHEHUAX.  OKHCIHUTEIBbHO-BOCCTAHOBUTENBHBIE  peakuuu.  IIpomecchl
OKHUCJIEHUSI U BOCCTaHOBJIeHHsA. Oxuciaurenu M BoccTaHoBHUTenU. CocCTaBleHHE
YpaBHEHUH MPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI U pACCTaHOBKA
B HUX KO3((ULHUEHTOB METOA0M 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAIBHOE NU3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJICJINPOBAHUE CTPOEHUS MOJIEKYJ IpPU IOMOIIM PHUCYHKOB, MOJENEM,
AIEKTPOHHBIX U CTPYKTYPHBIX (HhOPMYIT;

NPOBEICHUE  ONBITOB, WUIIOCTPUPYIOIIMX  HPUMEPBl  OKUCIUTENIBHO-
BOCCTAaHOBUTEJIbHBIX peakuil (rOpeHue, peakiuu pa3ioKeHus, COSTUHEHMS).

MexknpeaMeTHble CBI3H

Peanmu3anus MeXNpeaMETHBIX CBA3€H NPU U3YYEHHMM XUMUM B 8 Kjacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJNIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUH, TaK ¥ TIOHATHM, IPUHATHIX B OTAEJIbHBIX €CTECTBEHHBIX HayKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHS: BJIeHUE (TIpoIlecc), HayuHbI (akxT,
TUIOTE3a, TEOpHsl, 3aKOH, aHalu3, CUHTE3, KiIaccu(UKalus, NEPUOAUYHOCTD,
HaO0JI0IeHNE, SKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, MOJIETTb.

®duzuka: sBICHUA NPUPOIbI, (U3UYECKUE SBJICHUS, BEIIECTBO, TEJIO,
bu3nueckue BEIMYMHBI, EJAMHMIIBI H3MEpeHUs, O00bEM, Macca, arperaTHbie
COCTOSIHHE BELIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, MOJIEKYJIA, CTPDOCHHE
ra3oB, JKUJKOCTEH W TBEPIBIX (KPUCTALIMYECKUX) TEJ, 3JIEKTPUUECKUN 3apsi,
KOJIMYECTBO TEIJIOTHI.

buonorus: 6uocdepa, porocunTes, mporeccbl 0OMeHa BEILECTB.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOIbI, OJIE3HBIC
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOACTBO, XUMHUUECKHE TEXHOJOTHH, CBIPHE,
KOHCTPYKLMOHHBIE MaTEpPHAJIBI.



9 KJIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHune u yriyOieHue 3HAHUN OCHOBHBIX pPa3esioB Kypca 8 Kiacca.
Crpoenne atomoB. CBOMCTBa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE
Y KauyeCTBEHHBIE XapPAKTEPUCTUKH (paauyc, 3JIEKTPOOTPULIATEIbHOCTh, JHEPTUs
noHu3zanuun). [locnenoBaTenbHOCTD 3aNOJHEHUS JIEKTPOHHBIX OpOUTAaNiell aTOMOB
Majbix mepuofoB. OCOOEHHOCTH 3aMOJHEHUS! JIEKTPOHHBIX OpOMTael aTOMOB
OonpmMx mepuooB. llepuoguyeckas cucTeMa XUMUYECKUX 3JIEMEHTOB B CBETE
NPEACTABICHU O CTpoeHuM aroma. CTeneHb OKUCIECHHS W BaJEHTHOCTD.
[IpencraBiieHre 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB
(37EKTPOOTPULIATENILHOCTD, OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHJIOB) OT CTPOEHHSI aTOMa.

Crpoenue BemecTBa. BeimiecTBa B TBEpJOM, >KUJIKOM U Tra3z000pa3zHOM
COCTOSIHUM. BHIbl XMMHYECKOW CBSI3U: HWOHHAs, KOBaJeHTHas (HEmoJspHas,
NoJisipHasA); OOMEHHBIA U JIOHOPHO-aKLENTOPHBIM MeXaHWu3M 00pa3oBaHUs
KOBAJICHTHOM CBA3U.

MexmonexkysipHble B3auMOAEHCTBUs (BOJOPOJHAs CBs3b, CHiIbl Ban-nep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PELIETOK — aTOMHAasi, MOHHAs, METaJNTMYECKas,
MOJIEKYJIIpHAsl — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTb CBOMCTB BEIIECTBA OT
THUINA KPUCTAJUIMYECKON PELIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IPOTEKAaHUS  XUMHUYECKHX  pPEaKLUH.
Knaccudukanus XMMHUUYECKUX peakUUid MO pa3IUYHbIM MpU3HAaKaM (IO YUCIY U
COCTaBY YYacTBYIOIIMX B pPEaKUWU BEIIECTB, MO TEIIoBoMY 3p(deKTy, o
WU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
Y4YacCTHUIO KaTajau3aTopa, 10 arperaTHOMY COCTOSIHUIO pearupyroIiuX BEIIECTB).

DNEeMEHThl XUMUYECKON TEPMOJIMHAMUKN. DHEPT€TUKA XUMUYECKHUX PEAKLIHIA.
TenmoBot >PHEeKT XUMUYECKONH peakuu. DK30- U DHAOTEPMUUYECKUE PEaKIIUH,
TEPMOXUMHUYECKUE ypaBHEHMS. 3akOH ['ecca m ero cneactBusa. Beruucienus mo
TEPMOXUMHUYECKUM YPABHECHHSIM.

[loHATHE O CKOPOCTM XUMHYECKOM pEeaKUUU. 3aKOH JEHCTBYIOIIUX Macc.
@DakTopbl, BAUSIOIIME HA CKOPOCTh XMMHUYECKOW PEaKIHMH. DHEPrus aKTHBALUU.
[Tonsitue o katanuze. epmenTtsl. THruOUTOPEI.

[ToHsiTue 06 OOpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakuuax. [lonstue o
XAMHUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcnoBuss cMemeHus
XUMHYECKOTO paBHOBeCHUs. PaKTOphI, BIMSIOIIME HA COCTOSHHUE XHMHUYECKOIO
paBHOBecus. IIporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHUMHUYECKHUX
MpEeBpaIlleHU B Pa3IMYHbIX YCIOBHUSAX HA OCHOBE MPEICTaBICHUN 00 M3yYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.



OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIC peakiuu. OkucauTenbHo-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWTENIM U BOCCTaHOBUTENW. [lepmanranar kaums
(xapaktepuctuka). CocTaBieHHe yYpaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakinii ¢ UCIOIb30BAaHUEM METO/a JIEKTPOHHOTO OajaHca.

DNeKTpoJIMTUYECKasT auccouuanusa. XHUMHUYECKHE pEeaKklud B pPacTBOpax.
Teopus anexTponuTuieckoi nucconuanuu. PactBopenne kak GU3NKO-XUMHUECKUN
nporecc. I[loHaTne o ruapaTax W KPUCTALIOTHApPATAX. OIJIEKTPOJIUTHl U
HEAJIEKTpOoauThl. KaTvoHbl, aHWOHBL. MeXaHU3M AUCCOLMALNAM BEIIECTB C
pPa3TUYHBIM BUJIOM XUMUYECKOHN CBsI3U. CHIIbHBIE U c1a0ble AJIeKTpOoauThl. CTeneHb
JUCCOLUMAINK, KOHCTAaHTa jaucconranuu. HoHHOE Tpou3BEAEHUE  BOJBIL.
Bopoponueiii  mokaszarenb. HMHAMKATOpPBL. DJIEKTPOJIUTHYECKAS AUCCOLHMALMS
KHUCJIOT, OCHOBAHUM U COJIEH.

Peakiiuu noHHOTO OOMEHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa.
MonexkynspHele, OJHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHN peakunii. CBoNCTBa
KHCJIOT, OCHOBaHHWII M COJIEH B CBETE€ NPEACTABICHUUA OO0 3JIEKTPOJUTHUYECKOU
nucconnanvu. KauecTtBeHHbIE peakMi Ha NOHBL.

I'mppoims conen. loHHBIE ypaBHEHUS THAPOJIM3a COJIEH. XapaKTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HW3YYEHUE BEUIECTB W SBJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKHUX PEMIETOK HEOPTraHWYECKHX BELIECTB — METAIOB U
HeMeTasuioB (TpaduTa U anmmMasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

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

OTIBITHI, WJUTFOCTPUPYIOIIUE 00PaTUMOCTh XUMUYECKUX PEAKIU;

VCCIIEJOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCAa AUCCOLUUALNAU
KHCJIOT, IIIEI0YEH U COJICH;

MPOBEJECHNUE ONBITOB, WUTIOCTPUPYIOIIUX MPU3HAKUA MPOTEKAHUS PEAKLIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OCajiKa, BbIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);

MIPUMEHEHUE MHIUKATOPOB (J1akMyca, MEeTHIopaHxka u peHondranenna) ais
ONpENIEIICHNS XapaKTepa Cpelibl B paCTBOPax KUCIOT, OCHOBAHHUN U COJIEH;

MPOBEJCHHUE  ONBITOB, WUIIOCTPUPYIOIIUX  MOPUMEPHI  OKUCIUTEIBHO-
BOCCTAHOBUTEBHBIX peakiuii (rOpeHre, peaKkuy pa3ioKeHUs, COCTUHEHHUS);

pacIio3HaBaHWE HEOPraHMYECKHX BEIIECTB C TMOMOIIBK Kadye€CTBEHHBIX
peaKIui Ha VOHBI,

pelieHrne HAKCOEPUMEHTANbHBIX 3a7ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTEbHbIE peakuumn», «['mapomus conei», «DIEKTpoIUTAYECKAs
JTVCCOLAALTUS .

HemeTaJuibl 1 MX cOeIMHEHUS



OO6mrast xapakrtepuctrka HeMmeTaioB. OCOOGHHOCTH CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTEIbHAS XapaKTEPHCTHKA
COEIMHEHUI HEMETAILIOB.

OOmast xapakTepucTtuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHue u (U3NYECKUEe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA MMPUMeEpE XJopa (B3auMOEICTBIE
C MeTaJylaMd, HeMeTalaMH, BOJOH, Imenodamu). Xiopooaopod. CoisHas
KHCJIOTa, XMMHUYECKUE CBOWMCTBA, IMOJYYEHHE, MPUMEHEHHE. JlelicTBUE Xjopa U
XJIOPOBOZOPOJA HAa OpraHU3M 4eJIoBeKa. BakHeWIre XJIOpHIbl U UX HaXOKJECHUE B
npupoze. [loHaTre o KuCI0poACOAEPKAUX KUCIOTAX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTEPHBIE CTEINEHU
okuciieHus. CTpoeHue U pU3NYecKue CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJa U
cepbl. AJUIOTpPOIIHBIE MOAU(UKAIIMKM KUCIOPOAa U cepbl. XMMHUYECKHUE CBOMICTBa
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOM Kkuciotamu). CepoBogopoAd, CTpoeHHE, (UUUYECKUE U
XHMHYECKHE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHUTEIbHBIE CBOMCTBA). OKCHIBI
Cepbl KAaK IPEICTABUTENIM KUCIOTHBIX OKCHIOB. CepHUCTas KHCIOTa U €€ COJIH.
Cepnas kucnoTa, pU3NYECKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPEeACTaBUTENS
KJj1acca KUCIOT U cnenuduyeckue). Coau cepHON KUCIOThl. XUMUYECKUE PEaKLnu,
JeXalllue B OCHOBE MMPOMBILUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[TpencraBiaeHuss 0 XUMUYECKOM MPOU3BOJACTBE U CBS3aHHBIX C HUM NMpPOQecCHsiX.
[Ipumenenue cepHol KUCIOTHI U cylb(aToB. KauecTBeHHbIE peakinu Ha CYIbPUT-
, cynbdua- u cynbdar-anuonsl. HaxoxaeHue cepbl U ee COeIUHEHUN B TPUPO/IE.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COEAMHEHUSIMU Cepbl (KUCIOTHBIE
JIOK]IM, 3arPsI3HEHUE BO3/1yXa), CIOCOOBI €ro MpeI0TBPAILICHHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHuEe B Mpupoje, (pusmyeckue U XMMUYECKHE CBOMCTBA
(B3aMMOJENCTBUE C METalulaMH, BOAOPOAOM, KuciopoaoM). Kpyrosopor azora B
npupoge. AMMHAK, €ro (U3MYECKME M XUMHUYECKHME CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO pacTBOpa), MPUMEHEHHUE U TIOJTyYeHHUE B 1a0OpaTOpUu
Y MPOMBINLUIEHHOCTH. VOH aMMOHUS, JOHOPHO-aKLUENTOPHBIA MEXaHWU3M €ro
oOpa3zoBanus. Conu aMMOHMs, HUX (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(pa3ioxkeHHe W B3aUMOJIEHCTBUE CO IeioyaMu), npuMmeHeHue. KadecTBeHHas
peakiusi Ha uoHbl ammoHus. Okcuasl azota (I, 11, III, IV, V). A3zortucTas kucnora.
A3OTHas KHCIIOTa, €€ MOdy4YeHHe, PU3NUECKUEe U XUMUYECKHE CBOICTBA (00II1e KakK
IpEICTaBUTENS KJacca KHUCIOT M clienu(puyecKue), MpuMeHeHne. XHUMUYECKUe
peaKiuu, JeKalue B OCHOBE MOJyYEHUSI a30THOM KHCIIOTHI B MTPOMBIIUIEHHOCTH.



Hutpatel u HuTputbl. KauecTBeHHBIE peakuu HAa HUTPAT- U HUTPUT-AaHHOHBI
XHUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOK]IM, 3arPsI3HEHNE BO3/1yXa, IOYBBI U BOJOEMOB).

docdop, autorponHbie Moaudukanuu Gocdopa (6emnbiii U KpacHbIi Gocdop),
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA (B3aMMOJIEHCTBHE C METaNIaMH, KUCIIOPOJIOM,
rajoreHaMu, KOHUEHTPHUPOBAHHBIMU a30THOM M cepHOM Kuciaotamu). OKCUAbI
docdopa (III, V), dochopras kucnora, Gu3NUeCKHe W XUMUYCCKHE CBOMCTBA,
nonydyenue. KauectBeHHass peakuust Ha ¢ocdar-uonsl. [IpencraBieHust o
rasioreanaax gocdopa (111, V).

[TonsiTe 0 MUHEPATBHBIX yA00pEHUsAX. A30THBIE, PochOopHbIE, KOMIIIIEKCHBIE
yno0peHusi. XUMHYECKOE 3arpsi3HEHUE OKpYKaroUled cpefibl COEIMHEHUAMH a30Ta
u docdopa.

OOmast xapaktepucTuka 31eMeHTOB [VA-rpynnbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUSL.

VYrnepon, amnorponHeie Mogudukanuu (rpadurt, anmas, dyiiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3aMMOJENCTBUE C METaNIaMU, HEMETalIaMH, KOHLEHTPUPOBAHHBIMU a30THOM U
cepHoil kucioramu). [lonsitue 06 aacopOuuu. Kpyrosopot yriaepoga B mpupoe.
Oxcuppl yriepoaa, ux (pu3nueckue U XMMUYECKHUe CBOMCTBA, NEHCTBUE HA KUBbIE
OpraHu3Mbl, MMOJTYYEHUE U MPUMEHEHUE. DKOJIOrH4YecKue mpoodiieMbl atMochepsl,
cBs3aHHbIE ¢ okcuaoM yriepoza (IV). YronbHas kuciiora u ee coiu, ux Gpu3ndeckue
U XUMHUYECKHME CBOMCTBa, IoOJyueHHe U  npumeHenue. KapOoHatsl,
ruipokapOoHaTel, WX cBolcTBa. KadecTBeHHas peakuusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBILIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHavasibHbIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COETUHEHUSX
yriaepoja: yriieBoAOpOabl (METaH, 3TaH, THJIEH, aleTHJICH), 3TaHOJI, TJIMLEPHH,
YKCyCHas KucioTa. [IpupoaHbpie UCTOYHUKHU YTIIEBOAOPOJOB (yroiib, MPUPOTHBIN
ra3, He)Th), MPOAYKTHI X NEPEPabOTKU, UX POJb B OBITY U MPOMBIIUIEHHOCTH.
[ToHsiTHEe O OMOJOTMYECKH Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oeykax,
yriaeBojgax — W HX pOJIM B >KU3HM 4elloBeKa. EAMHCTBO OpraHMYecKux u
HEOPTaHWYECKUX COCTMHECHUMU.

Kpemunii, ero ¢usmdeckne u XHUMHYECKHUE CBOWCTBA (B3aMMOJIEHCTBUE C
MeTaJIaMH, KUCJIOPOJIOM, YIJIEpOAOM, rajoreHaMu), MOJy4YeHue U MPUMEHEHUE.
Ponb kpeMuusd B ipupoje u texuuke. Oxeun kpemuus (IV), kpemHueBas Kuciora,
CHJIMKATHI: (PU3HUECKHE U XUMUYECKUE CBOMCTBA, MOTYUYSHHE U IPUMEHEHUE B ObITY
U MPOMBIIIIEHHOCTU. BaxkHeiine ctpoutesabHble MaTepuaibl: KEpaMHuKa, CTEKIIO,
IeMeHT, OeToH, kene300eToH. [IpobOmembr 6e30mMacHOrO0  MCHOJIB30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B IOBCETHEBHON KU3HU.



bop. OcobennocTu crpoeHust atroma. OO1IHe MpeACcTaBICHUs O GU3NISCKUX U
XAMHUYECKUX CBOWCTBax. bopHas kucmora.

OKCIEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TAIOTEHUIOB);

MPOBEJICHUE ONBITOB, OTPAKAIOIMIUX (U3MUYECKUE M XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHUM;

V3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHUE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPHUI-, OpPOMU- U UOAUA-UOHBI U
HaO0JI0ICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMy CEPhI U €€ IPUPOIHBIX COETUHEHMUI;

HaOJIO/IeHWe  mporiecca  OOyrJIMBaHUS ~ caxapa  [OJ  JICUCTBUEM
KOHILICHTPUPOBAHHOW CEPHOU KUCIIOTBHI;

U3y4EHHUE XUMUUYECKUX CBOMCTB pa30aBI€HHON CEpHON KUCIIOTHI;

MIPOBE/ICHNE KaYEeCTBEHHBIX PEAKIIUN HA CYTb(UI-, CYIbPUT- U CYyIbhaT-HOHBI
Y HAOJIIO/ICHHE TTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIeHWE ¢ (PU3UUYECKMMHU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHUI, 00pa3liaMu a30THBIX U POCPOPHBIX yIOOPEHHI;

nojiyuyeHue, coOupaHHe, pacrno3HaBaHUE W H3YYEHHE CBOICTB aMMUaka,
M3yYEHUE CBOMCTB COJIE aMMOHMS;

MPOBEJCHNE KaUuE€CTBEHHBIX PEaKI[Mi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-MoHbI U U3YUEHHUE MPU3HAKOB UX MPOTEKAHNUS;

M3y4YE€HUE B3aUMOJICVCTBHUS KOHUCHTPUPOBAHHOW a30THOM KUCIIOTHI C MEBIO,
CBOMCTB (hoc(HOPHON KUCIIOTHI U €€ COJIeH;

O3HAKOMJICHUE C MOJICTISIMA KPUCTAJUTMYECKUX PEIIeTOK ajamasa, rpadura u
dymiepena, ¢ mporeccoM afcopOlUUM PaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTa3a;

HoJlyuyeHue, coOMpaHue, paclo3HaBaHWe U M3y4EHUE CBOMCTB YIJIEKHUCIIOTO
rasa;

IPOBEICHHE KAuyeCTBEHHBIX pEaKIUid Ha KapOOHAT- M CUJIMKAT-UOHBI U
U3y4YeHUE NMPU3HAKOB UX MPOTEKAHMUS;

M3y4YeHHUE B3aMMHBIX MPEBPAILEHUN KapOOHATOB U TMAPOKApOOHATOB;

O3HaKOMJIEHHE ¢ O0Opa3liaMyd TPUPOAHBIX KapOOHATOB M CHIJIMKATOB, C
MPOAYKIMUEN CHIIMKATHON TPOMBIIIJIEHHOCTH;

pElIeHNEe SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHelme HeMeTaibl 1 UX
COEJIMHEHUSD.

MeTaJnibl 1 MX COeIMHEHU S

Oo1ue cBoiicTBa MeTamuioB. O0IIast XapaKTePUCTUKA XUMHUECKHUX 3JIEMEHTOB
— METAJJIOB HA OCHOBAaHUU UX MOJI0keHUA B [lepuonnueckoi cucteMe XMMHUYECKUX
sanemeHToB [[. M. MenneneeBa u crpoeHus aroMoB. Meramibl A- u b-rpynm.



CtpoeHune NMpoCThIX BEMIECTB — METAIIOB. MeTalnyeckas CBSI3b U METaJUIMYeCKast
KpUCTaJUTMUECKas pereTka (MPUMUTHBHAS KyOudecKas, 00bEMHO-TICHTPUPOBAHHAS
KyOuueckas, rPaHELICHTPUPOBAHHAS KyOuueckas, reKcaroHajJbHast
IJIOTHOYTIAKOBAHHAs). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB METAIIOB OT CTPOCHHS
KPUCTAJUIOB.  DJEKTPOXUMHUYECKUUA psAJ  HampsokeHud  MertauioB.  OOmue
XUMUYECKHE CBOMCTBa MeTauioB. OOmmue CcrmocoObl MOJIY4YEHUsS METalIoB,
METAJLTyprus. DJIEKTPOJIU3 PACIUIABOB U PACTBOPOB COJIEH KaK OJUH U3 CIIOCOOOB
noyiyueHusi MetasuioB. [loHATHE 0 KOPPO3UHU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUThHI
ux oT Kopposuu. CraBsl (CTanb, YYryH, AIOpAIIOMUHUN, OpoH3a). [Ipumenenue
METaJUIOB U CIUJIAaBOB B OBITY M MPOMBIIIJICHHOCTH.

Memannwvt A-2pynn

[Ilenounsie mMeTamiel: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHAYECKHUX
anemeHToB . 1. MenzaeneeBa, cTpoeHHME MX aTOMOB, HAaXOXJIEHUE B IPHUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha MpUMepe HATpUsl U Kajus), MOJTydYeHHE.
OKcuIbl M THAPOKCUBI HATPUS U Kans. [[puMeHeHne MIeI0YHbIX METAIJIOB U UX
coeIMHEHNI. brosornueckast pojap HaTpUs U KaJusl.

[[lenoyno3emenbHbIE METAUIbI MarHuii MW KaJblMH: IIOJIOXKECHHE B
[Iepronnueckoii cucteMe xuMuaeckux 3aeMeHToB 1. M. Menzaeneesa, ctpoeHue ux
aTOMOB, HaxXOXJIeHue B npupoac. Ousznueckrue 1 XUMUUYECKUE CBOMCTBA MarHus U
KaJibIusl. BaxkHeilre coeTuHeHNs Kaablids U Maruus (OKCUJl, TUIPOKCHI, COJIH),
CBOMCTBa, MpuMeHeHHeE. JKecTKOCTh BOJIbI U CTIOCOOBI ee ycTpaHeHusi. KpyroBopot
KaJIbLHUsI B IPUPOLE.

AJOMUHHUI: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpOe€HHUE aToma, HaxOxJAeHHE B mpupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
amtomuHus. [I[puMeHeHne aTtOMUHNS U €T0 CILIaBOB.

Memannwot b-2pynn

OOmast xapakTepuCTHKa MeTauioB b-rpynm (MOOOYHBIX MOATPYMI):
nonoxxkenue B llepuommnueckon cucreme Xxumuuyeckux dimemeHtos . U
MeHneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJIEHUE «IIpPOBajiay AJIEKTPOHA Ha
puMepe CTPOEHHUsI aTOMOB Xpoma, MeJiu, cepedpa. BajeHTHBIE COCTOSHUSI aTOMOB
d-a71eMEeHTOB, CTEMEHW OKHUCJICHHWSI aTOMOB B COCAMHEHUSX. 3aBUCHUMOCTh
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB U THUIAPOKCHUIAOB METAJUIOB OT 3HAYECHUS
CTEIICHU OKUCIJICHHS DJIEMEHTa B COCIMHECHHM (Ha IpUMEpEe COCIMHEHUN Xpoma).
[TepBoHayanbHbIC NPEACTABICHUSA O KOMIJIEKCHBIX COCIUHEHUSX.

Mens u cepebpo: CTpoeHHE aTOMOB, CTEICHH OKHcIeHus. OOIme KpaTkue
MPEACTABICHUST O (PU3UYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJIEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCHIaX, THIPOKCUAAX U



colisix, ux nmpuMeHenuu. [IpeacraBneHus 00 aMMHAYHBIX KOMIUIEKCAaX cepedpa u
Menu. KauecTBeHHbIE peakiuy Ha KaTUOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHuEe aTOMa, CTENEHb OKUCIECHUSA. XapaKTePUCTUKA (PU3NUECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(DOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCU/IA.
KadecTBeHHbIE pEaKIIMM HA KATUOHBI IMHKA.

Kenezo: cTtpoenue atoma, cTeneHd OkucieHus. HaxoxaeHue B mpupoje.
dusnyecKkue U XUMUYECKUE CBOMCTBA JKelie3a, IpuMeHeHue. buonornyueckas poib
xkenesza. Oxcunapl, ruapokcuasl u conu keneza (II) u xeneza (III), ux cocras,
CBOICTBa U nostyyeHue. KauecTBeHHbIEC peakIuu Ha KaTUOHBI xkee3a (2+) u xene3a
(3+). Uyryn um cranb — crulaBel Jkene3a. [Ipom3BoJICTBO yyryHa W CTaju.
DKoJIOruYeCcKHe MpOoOIEMBbl, CBA3aHHbBIE C METAJTYPTrUYECKIUMU ITPOU3BOJICTBAMHU.

DKCIEpUMEHTATBLHOE U3YYEHUE BEIIECTB U SBJICHUMN:

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

MOJETUPOBAHNE METAINYECKOW KPUCTATUIMYECKON PELIETKY;

M3y4E€HUE B3aUMOJICMCTBUS METAJIOB C BOJIOW, C pACTBOPAMHM COJIEH U KUCJIOT,
UCCIIEIOBAaHUE MPOIECCOB AJIEKTPOIn3a pacTBopoB xyopuaa meau (I1) m monuna
KaJIMsl, KOPPO3UU METAJIOB;

U3y4eHue OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIOB KalbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (IV) u kucinoramu;

M3Y4YEHHUE CBOMCTB KapOOHATOB U TUIPOKAPOOHATOB KAJIBIIUS, )KECTKON BO/IbI;

M3YYEHHE MPOILIECCOB IMOJIYYECHHUS] TUAPOKCUIOB JKele3a, UX XUMHUUYECKHUX
CBOJCTB;

U3y4YeHHUE TPU3HAKOB MPOTEKAHNUS KAYECTBEHHBIX PEaKIMi Ha MOHBI (MarHusl,
KaJIbIIUSl, JIFOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HaOJII0JICHNE U ONKCAaHWE OKpallMBaHUS IUJIAMEHU MOHAMM HATpUs, Kajaus U
KaJIbIIUS;

uccienoBanne aMm(pOTEpHBIX CBOMCTB THUAPOKCHIA ATIOMUHHS, THAPOKCHIA
xpoMma (IIT) u rugpokcuaa HUHKA;

pelieHre dKCIepUMEHTaIBHBIX 3a/1au 1Mo Teme «BakHelme MeTamibl U ux
COEJIMHEHUSD.

XuMHuS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKAa. BaxHeumue
BEILIECTBA U MaTepuasbl, 00JacTH MX NMpPUMEHEHHUs. be3zomacHoe MCnob30BaHUE
BEIIECTB U XUMHYECKUX peakiuil B ObITy. [lepBasi momMolb mpu XUMHUYECKHUX
0KOTraxX Y OTPABJICHUSIX.

HoBsie Mmatepuansl 1 TeXHOJIOTHH. [[pUHINIBI «3€TI€HON XUMUWD.



OCHOBBI 3KOJIOTMYECKOW TPAMOTHOCTH. XHUMHUSA U 3J0pPOBbE. 3HAUYCHUE
M3Y9aeMbIX XUMHYECKUX JJIEMEHTOB M MX COCAMHCHHH NIl (yHKIIMOHUPOBAHUS
opraHu3mMa 4yesnoBeka. [loHsTre o 3m10poBoM 00pase KU3HU.

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

OKCNEPUMEHTAIBHOE HW3YYEHHE BEIIECTB M SIBICHHUI: O3HAKOMJIEHHE C
oOpasliaMy MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHalbl),
ONpENIEIICHNE KHUCIOTHOCTM TPUPOAHBIX BOJ, MOJEIMPOBAHHE IIpolecca
o0pa30BaHUs KUCIOTHOTO JOXs, U3yYEHHUE €T0 BO3JACHCTBUS HA MaTEpPHAIIbI.

IloBTOpeHne U 00001IeHNe 3HAHWMH OCHOBHBLIX pa3iejioB KypcoB 8-9
KJIACCOB

[leproauueckuii 3akoH U [lepuoandeckas cucTeMa XUMUUECKUX JIIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XUMHUUYECKUX IJIEMEHTOB U UX COCIMHEHUH B MEPUOJIaX U TPyMIax.

CtpoeHue BellecTBa B TBEPJIOM, JKUJIKOM U Ta3000pa3HOM COCTOSHUU. Buabl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEIECTBA OT THIIA KPUCTAJUIMYECKOU
PELIETKH U BUJA XUMUYECKOU CBSI3H.

Knaccudukanmsa XUMHUECKMX pPEAKIUNA 1O Pa3IMYHbIM  TPU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTU NPOTEKAHUSI XUMHUYECKUX TMpPEBpaIllCeHU B
Pa3IMUHBIX YCJIOBUSIX Ha OCHOBE TMPEJCTABICHUN XUMUUYECKOWM KUHETUKU U
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponns conent. Peakuuum okucieHus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHUMW M COJE€H B CBETE€ MNPEACTaBICHUNA 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAIMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesicnpeomemmnuie ceasu

Peanuzaniusi MEXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U OHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HayKaXx.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSITHS: SBJICHHUE (TMPOIIECC), HAYUHBIN (aKT,
TUIO0Te3a, TEOpHs, 3aKOH, aHaJIW3, CHHTE3, KiIacCUUKAIMs, MEePUOIUIHOCTD,
HaOJII0/ICHUE, SKCIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHUE, MOJCNb, TEXHOJIOTHS,
MaTepualbl.

®du3nka: BEMIECTBO, TENO, (PU3MUECKHE BEIUYWHBI, CIUHUIIBI U3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMbI U MOJIEKYJIbI, arperaTHble COCTOSTHUE
BEILIECTBA, CTPOCHHE Ta30B, KUJIKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) TEN,
KpUCTAJUINYECKAs pELIETKA, AJEKTPOH, AIPO aTOMa, IPOTOH, HEUTPOH, NOH, HYKJIH/I,



W30TOIBI, KBaHTBI, PaJMOAKTHBHOCTh, alib(a-, OeTa- W raMMa-u3IydcHHE,
DIIEKTPUICCKHUI 3apsij, IPOBOJIHUKH, TIOTYITPOBOIHUKH, TUIICKTPUKH, COJTHCUHBIN
CIIEKTp, pa3jioKeHue 0eIoro CBeTa B CIEKTP.

Buosnorus: skocuctema, 6rocdepa, GOTOCHHTE3, IPOIIECChl 0OMEHA BEIIIECTB,
MHUHEpAIbHBIC yIOOPCHHS, MHUKPOIJIEMEHTBI, MAaKpO3JICMEHThI, IHTATEIbHBIC
BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
MCKOTIaeMbIe, TOIUTMBO, BOJIHBIE PECYPCHI, TUTAHETa 3eMJIsl.

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



TJIAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI TTO0 XVMUA
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAaMMbl OCHOBHOIO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YeHHUsS XUMHUU B €IWHCTBE Y4yeOHOH u
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTebHONM OpraHU3alid B COOTBETCTBUM C
TPAIUIUOHHBIMUA POCCUHUCKUMU COIIMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMu TMOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOIMO3HAHUS, CaMOpPAa3BUTHUA U  COLMATU3AIMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCS  CHUCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAllMA U
paclIMpeHne ONbITa ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY U UCTOPUYECKOMY HACJIEC/IUI0, TOHUMAaHKUE 3HAYEHUSI XUMUUECKON HAyKU
Y TEXHOJIOTHH B KU3HU COBPEMEHHOTO O0IEeCTBa, B Pa3BUTHUU SKOHOMUKH Poccun
1 CBOETO PETHOHA;

2) rpa:KaaHCKOro0 BOCIIUTAHMS:

MPEACTAaBJICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUN B KOJUIEKTUBE, MPOSIBJICHUEC KOMMYHUKATUBHON KYJIbTYphl B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IMpoIlecce y4eOHOH U
BHEYUEOHOM JesATEeTbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE TMOBEJICHHE W TOCTYNKU CBOUX TOBAPUIICH C
MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYE€TOM OCO3HAHUS TOCJEACTBUN
MOCTYMKOB;

3) popMupoBaHUSs HEHHOCTH HAYYHOT O MO3HAHUSA:

MUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEaKIMH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJIUMBIC IS
MOHMMAHMS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHHE [ICHHOCTH HAYYHOTO MO3HAHMUS IJI PA3BUTHUSI KaXKJIOTO YEIOBEKA U
MPOU3BOJIUTEIIBHBIX CHJI OOIIECTBA B LIEJIOM, POJIM U MECTa HayKu «XUMHUSD» B
CUCTEME HAy4HBIX TMPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJBI,
B3aUMOCBSI3SIX YEJIOBEKA C IPUPOJHON U TEXHOJOTHYECKOMN CPEeoH;

Mo3HABaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOYYEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEIOBATEIHCKOM



NESITEIbBHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBJICHUS U YPOBHS JAJIbHEUIIETO
oOy4JeHHS;

4) BOCIMTAHUSA KYJbTYPbI 310POBbS:

OCO3HAaHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aKOTr0Jsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH COOJIIO/ICHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKUMU BEIIECTBAMU B YUCOHBIX U )KU3HEHHBIX CUTYAIIHIX;

5) Tpy10BOI0 BOCIIMTAHMSI:

(GopMHpOBaHNE LIEHHOCTHOIO OTHOLIEHUS K TPYIOBOM AEATEIBbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATENBCKOMN NEITEIbHOCTU KaK
BBICOKO BOCTPEOOBAaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BuUTHE UHTEpeca K mpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cepbl, 0CO3HAHHE BO3MOXKHOCTU CaMOpeaIu3ali B 3TON
cdepe;

6) K0JI0TUYeCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHUS K MIPUPOJE KaK UICTOYHUKY KU3HU HA
3emiie, OCHOBE €€ CYLECTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUSI TOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBHMA ISt
OKpYXaIOoLlEel Cpe/ibl; 0CO3HAHUE I100aTBHOT0 XapaKTepa IKOJIOTMYECKUX TPOOIeM
U IIyTeH UX peleHus; CHOCOOHOCTh MPUMEHSTh 3HAHU S, IOJy4yaeMble PU U3YYEHUU
XUMUH, JUIsl PELICHHs 3aJay, CBA3AHHBIX C OKpYXKalolled Cpefoi; aKTHBHOE
HENPUATHE NEUCTBUN, IPUHOCSIIUX BPEd OKPYXKAIOUIECH Cpeae; OCO3HAHUE CBOEU
pOJIM Kak TpaxKAaHUHA W TMOTPEOUTENE B YCIOBHUSX B3aMMOCBSI3U MIPUPOJHOM,
TEXHOJIOTUYECKOW M COLHMAIIBHOW Cpell; TOTOBHOCTh K YYACTHIO B NMPAKTUYECKOU
NEATEIbHOCTH 3KOJOTMYECKON HAIIPABICHHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3ysbTaThl 00YYarOIIMXCS, OCBOMBIIMX MPOTrpamMmy IO
XUMHUH OCHOBHOTO 00I11ero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUTMHAPHBIX (MEXIPEIMETHBIX) MOHITHIA, OTPaKAIOIINX
MaTepuaIbHOE E€IUHCTBO MHpa M Mpolecc IO3HaHUs (BEIIeCTBO, CBOMCTBO,
SHeprusi, sBJICHUE, Hay4yHbIH (PaKkT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpus,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIEI0BAaHUE, SKCIIEPUMEHT U JPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMH Y4YEOHBIMU ACHCTBUSAMHU (T1O3HABATEIbHBIMH,
KOMMYHUKAaTHUBHBIMHM,  PETYJISATUBHBIMH),  B@XHBIMU  JUIi  TIOBBILICHUSA
3¢ (HEKTUBHOCTH OCBOCHHS COJIEpX)aHUS Y4eOHOro mnpeamera, (GpopmMupoBaHUS



KOMIIETCHIIUI, a  TaKKe  IPOEKTHO-UCCIEAOBATEIBLCKOW  JESATEIBHOCTH
oOyJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh MX HCHOJB30BaTh B y4eOHOMH, MO3HABATEIbHON M COIMAIBHON
TIPaKTHUKE.

ITo3naBaTebHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornueckue a1eiicTBUA:

YMEHUS HWCIOJb30BaTh MPHUEMBI JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWM: PACKPHIBATH CMBICT XUMHUYECKUX TOHITHH (BBIACIATH UX CYIIECTBCHHBIC
MIPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHUSIMH); aHAJIM3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KiIacCUUKAIUU U
CHUCTEMATU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIINil; YCTaHABIINBAThH
MIPUYUHHO-CJICICTBEHHBIC CBS3H MEXKTY 00bEKTaMU U3YUEHUS;, CTPOUTH JJOTHICCKUC
paccyxaeHus (MHIyKTUBHBIC, JEAYKTHBHBIC, TI0 aHAJIOTHH ); peJIaraTb KPUTEPUN
1 BBISBIISITH OOIIHE 3aKOHOMEPHOCTH M MPOTUBOPEUYMS B U3y4aeMbIX Mpolieccax 1
SIBJICHUSX; MPOBOJUTH BBIBOABI M 3aKJIIOUCHHS; YMEHHS NMPUMEHSTH B IIpOIECCe
MO3HAHUS MOHSTHS (MMPEIMETHBIE U METAPEIMETHBIC ), CHMBOJIMYECKHE (3HAKOBBIE)
MOJIEJIH, UCTIOJIb3yeMbIe B XUMHUH, TTPEOOPA30BLIBATH MOJICIBHBIE TIPEICTABIICHUS —
XUMHUYCCKUH 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHEHHUE
XUMHUYECKOHN PeakIK — IIPH PEIICHUH YYeOHBIX 3a/1a4; C YYETOM 3TUX MOJEIbHBIX
MPEACTABICHUA  XapaKTepH30BaTh M3y4YaeMble XHMHYCCKHE BEIISCTBA U
XUMUYECKUE PEAKITUU.

ba3oBble wucciaenoBareJbCKkHe AeHCTBHA (METOAbI HAYYHOIO0 MO3HAHMSA
BeIleCTB M sIBJICHUI1):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB W SBJICHWM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TIO3HABATEIBHON U
MIPOCKTHO-HUCCIIEA0BATEIIbCKOM ISATSTLHOCTH,

YMEHUSI HCIOJb30BaTh TOCTABJIICHHBIE BOIPOCH B KauyeCTBE HMHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITCIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISABISATH
u QopMynmupoBaTh MHpoOJIeMy, ONMPENENsATh Ieb U 3aJa4d, COOTBETCTBYIOIIUE
pEIICHHIO MTPOOJIEMBI; TIPEJIaraTh OMMCATEILHYIO HIIH OOBSICHUTCIIBHYIO THITOTE3Y
U OCYIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJHWTH H3MEPCHHSI HEOOXOIMMBIX
1apaMeTpoOB, BBIYUCICHUS, MOJCIUPOBAaHNE, HAOIIOJCHUS H OKCIICPUMEHTHI
(peanpHBIE W MBICICHHBIE), CAMOCTOSITEIHHO TPOTHO3UPOBATH PE3YyJIbTATHI,
dbopmyarpoBaTh 0000IIEHNUST ¥ BBIBOABI MO Pe3yibTaTaM IMPOBEIACHHOTO OIIBITA,
HCCIICIOBAHUSI, COCTABIISITH OTYET O MPOJICIAaHHON paboTe;

Pa6ora ¢ unpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpPAaTypa XUMHUYECKOTO COJACPKAHUSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTEepHEeTa); aHATM3UPOBaTh MHPOPMAIIUIO U KPUTHUYECKH OIICHUBATH €€
JOCTOBEPHOCTh M HENPOTUBOPEYMBOCTh, OTOMpATh M HWHTEPHIPETUPOBATH
uHGOpPMAIIMIO, 3HAYUMYIO I pEIIeHUs y4eOHOW 3aJauu; yMEHHUS NPUMEHSTh
pa3inuHble METOAbl M (POpMYIMpPOBaTH 3alpochl IpPU TIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIMMOU MJi BBINOJHEHHUS Y4YEOHBIX 3aJay; HCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTHH M Pa3JIMYHbIE IMOUCKOBBIC
CHUCTEMBI; CAMOCTOSTEIBHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpEICTaBICHHUS
uHpopMaluu (cxembl, rpaduKu, AWarpaMMbl, TaOIMIBI, PUCYHKH U Jpyrue
(GOopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEICTBA PabOTHI C
XUMHUYECKON HH(OpMAIMel; NpPUMEHSATh MEXIpeAMETHbIE (pu3nueckue u
MaTE€MaTUYECKHE) 3HAKW U CUMBOJIBI, (hOpMYJIbl, aOOpeBUaTypbl, HOMEHKIIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmeHus (MMCbMEHHON U YCTHON KOMMYHUKAIIIH):

MIPEACTABIIATh TONYYCHHBIC PE3yIbTaThl MO3HABATEIBLHOW JCSITCIHBHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTyNaTh C MPE3CHTAIUCH
pPE3YJIbTAaTOB BBHITIOJIHEHUSI XUMHUYECKOTO OSKCIEpUMEHTa (MCCIeI0BaTEeNbCKON
7a00paTOPHOM MJIM MIPAKTUYECKON pabOThI, yueOHOTO MPOEKTA); B XOJI€ [Uajora u
(WMJIM) TUCKYCCUU 3a7]aBaTh BOMPOCHI IO 00CYK/1aeéMOW TeM€E M BBICKA3bIBATh UJIEH,
(bOpMyIMPOBATh CBOM TMPEIOKEHUS OTHOCUTEIIBHO BBIMTOJHEHUS MPEIOKESHHOM
3a/1auH.

2) ymeHus yueOHOTO COTpYAHUYECTBA (TPyMNIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMMOBBIX (opMax paldOThl: TMJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOH paboThI, OMpENesTh CBOIO pOJIb, PACHPENEsITh 3aJaddl MEXIy
YJICHAMH TPYNIBI, BBIIOJHATh CBOIO YacThb pPaOOThI, KOOPAMHUPOBATH CBOH
JNEUCTBUS C ACUCTBUSAMH JPYTUX WICHOB KOMAaHIBI, ONPEACIATH KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBHITIOJHEHHON paboOTHI; pemiaTh BO3HHUKAIOIIME MPOOIEeMbI Ha
OCHOBE ydeTa OOIWX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBAaTh B
oOcyxIeHnn, OOMEHE MHEHHUSMH, «MO3TOBOM INTypMe» U Jpyrux (opmax
B3aUMOJIEUCTBUSI.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU y‘-Ie6HbIMI/I PEryJIITUBHBIMUA HeﬁCTBHHMH
BKJIIOYACT pPa3BUTUC CaAMOOPraHMn3ali, CAMOKOHTPOJIsI, CAMOKOPPCKIWHU, B TOM
YHUCJIC:



YMEHUS pelIaTh y4eOHbIE M MCCIIEOBATEIbCKHUE 3aJlaud: CaAaMOCTOSATEIBHO
BBIOMPATH CIIOCOO pelIeHHs] y4eOHOM 3a/1auu (CpaBHUBATH HECKOJIBKO BAPUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YYETOM CaMOCTOSITENBHO
BBIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOW WU
UCCJIEIOBATENbCKOM 3a/1a4; HA OCHOBE IOJYUYEHHBIX PE3yJIbTaTOB (OPMYIUPOBATH
00OOIIEHUs] W BBIBOJBI, IMPOTHO3UPOBATH BO3MOKHOE Ppa3BUTHE MPOIIECCOB;
aHAIM3UPOBAaTh pE3yJbTaThl: COOTHOCHUTH CBOU JCHCTBUS C IUIAHHUPYEMBIMH
pe3yipTaTaMH, OCYIIECTBISATh CAaMOKOHTPOJIb JESTEIBHOCTH; KOPPEKTUPOBATH
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOAaHaJIN3a U CAMOOLICHKHU.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pPE3yNbTATBl OCBOEHHUS MPOTPAMMBI TI0 XHMHHU OCHOBHOTO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIEee COJepkKaTeabHOE
AJIpO C IPEIMETHBIMU pe3ybTaTaMu 0a30BOr0 YPOBHS, COTJIACOBAHBI MEXKTY COOOM,
YTO IMO3BOJISIET PEAM30BBIBATh YIIIYOJIIEHHOE U3YYEHUE KaK B paMKaxX OTICIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alii WHAUBUAYAJbHBIX 00pa3oBaTEIbHBIX
TPAeKTOPUiA, B TOM UYHUCJI€ UCTOJB3Yysl CETEBOE B3auMOJIecTBUE opranu3anuu. [lo
3aBEpPILICHUN pealu3aluy MpPOrpaMMbl YIIIyOJIEHHOTO YPOBHS OOydaroniuecs
CMOTYT JIeTajbHEe OCBOUTh MaTepHall, OBJIAJIETh PACIIMPEHHBIM KPYTrOM MOHATUN U
METOJIOB, PEIIaTh 3a/1a4r 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKIIOYAIOT: OCBOCHHE OOYUYaIOIIMMHUCS HAayYHBIX
3HaHUM, YMEHUN U CIIOCOOOB IEUCTBUHI, CrIEU(PUUECKUX JIJIs1 TPEAMETHON 001acTh
«X¥UMU»; OCHOBBI HAyYHOTO MBINIICHUS;, BHUABI JCATCIBHOCTH IO IOJYYCHHIO
HOBOTO 3HAaHWS, €ro WHTEPNIpeTaldy, NpeoOpa3OoBaHUI0 U TPUMEHEHHUIO B
pa3sMUYHBIX YYEOHBIX U peaJbHBIX JKU3HEHHBIX YCJIOBHSX; O0OECTeUYnBaIOT
BO3MOYKHOCTh YCIIEITHOTO OOYYEHHsI Ha CIEAYIOIIEM YPOBHE 00pa30BaHus.

K xoniy oOyuenus ¢ &8 knacce y oOyuwaromerocss OyayT cQOpMUPOBaHBI
CJICYIOIINE MPEAMETHBIC PE3yJIbTaThl U3yYCHUS XUMUHW Ha YTITyOJICHHBIM YPOBHE:

PacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IIOHSATHW: aTOM, MOJIEKyJa,
XAMUYECKUN BJIEMEHT, METAJUI, HEMETaJll, aJUIOTPONHs, MPOCTOE BENIECTBO,
CIIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAs), BaJECHTHOCTb,
OTHOCHUTEJIbHAsA aTOMHAsi U MOJICKYJIsIpHAsg Macca, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsT Macca, MaccoBasi JOJISI XUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIbHAS TUIOTHOCTh Ta30B, OKCHUJI, KHCIIOTa, OCHOBAHUE,
colib, amMOTEepHBIH OKCHA, aM(OTEPHBIA TUIPOKCHA, XHUMHYECKas PEaKITus,
KJIaccuuKaIys peakivii: peakiud COCIUHEHUS, PEaKIIUU Pa3I0KeHUs, peaKIuu
3aMeIIeHUs, PeaklMu OOMEHa, 3K30- W JHJAOTEPMHUUYECKHE PEaKIUH; TEIIOBOU



ahdexT peakuu; SAPO aToMa, ICKTPOHHBINM CIIOM aroMa, aTOMHAas OpOWTAb,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs U HEMOJSpHas KOBAJICHTHAS CBS3b,
WOHHasi CBf3b, HWOH, KAaTHOH, AHWOH, pAacTBOpP, MaccoBas JOJs BELIECTBA
(mponeHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpAllMs BeEIleCcTBa B
pacTBOpe; dAIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJICHUS, OKHUCIHUTEIH H
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METO/ SJIEKTPOHHOTO OanaHca;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATH
3TU MOHATHS MPU ONUCAHUU BELIECTB U UX MPEBPALLICHHUII;

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIEHUs ()OPMYJI BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPEAENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENIEHb OKUCJCHHS 3JIEMEHTOB B OHHAPHBIX COEIUHEHUSX, MPUHAJIEKHOCTD
BELIECTB K OINPEACICHHOMY KJIacCy COeIMHEHUH 1o (popMyiaM, BUJIbI XUMUYECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COEIMHEHUSX;

pacKphIBaTh CMBICI 3aKOHOB COXPAHEHUsT MAacChl BELIECTB, IOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona [[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPHH, 3aKOHA ABOTaJpO U €ro CIEACTBUM, PEACTABICHUN O HAyYHBIX METOAAX
NO3HAHHA, B TOM YHUCJIE OSKCHEPUMEHTAIBHBIX M TEOPETUYECKHX METO/aX
MCCJIEIOBAHMSI BEIIECTB U U3yUYECHUS] XUMUYECKHUX PEaKLUid;

JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJMYECKOM 3aBHCHUMOCTU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX N0JIOKEeHUS B [lepuonnueckoii cucreme:

OIKCHIBATh U XapaKTepu30BaTh Ta0IMuHy0 Gopmy [leproanueckoii cuctembl
XUMHUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpynmna)» u
«moboyHas noarpynma (b-rpymnmna)y», «Masbie nepuoab» U «O0JbIINE MEPUOIBDY;

COOTHOCUTh 00O3HAYEHHUs, KOTOpble MMeroTcs B Tabiuue «llepuonnueckas
cucremMa xumuueckux oanemeHtoB Jl. WM. MenneneeBa», ¢ 4YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XHMHMYECKHX 3JIEMEHTOB (COCTaB W 3apsij
a1ipa, 00IIee YUCIIO0 AMEKTPOHOB U PaCcCHpeIeICHUE UX O SJIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBSA3b MOJOKEHUsS dyeMeHTa B llepuoguyeckoil cucreme c
pacnpenefneHueM BJEKTPOHOB IO JHEPreTUYECKMM YPOBHSIM, MOAYPOBHSIM U
opOUTaISIM aTOMOB MEPBIX YETHIPEX MEPUOJIOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHTBI, HEOpraHMYECKHE BEIIEeCTBa,
XUMUYECKHE PEaKIMH (110 YUCIIY U COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEUIECTB, O
TerIoBoMy 3G DexTy);

XapaKTepU30BaTh (OMUCHIBATh) PU3NUECKUE U XUMUUECKHIE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOAa, BOJOPOAA, BOJIbI, OOIINE XUMUYECKHUE CBOMCTBA
OKCHUJIOB, KHCIIOT, OCHOBAaHUW M COJI€l, T€HETUYECKYIO0 CBS3b MEXAY HUMHU,



MOATBEPXKJAsi TMPUMEpPAMH  MOJICKYJSPHBIX  YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

OMMMCHIBATh POJIb KHUCJIOPO/a, BOJOPOAA M BOJABI B MPUPOJIHBIX MpoIieccax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHATh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHHUSA, BO3MOXKHOCTH TPOTEKAHHUS XUMHUYECKUX NPEBpAIICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa B COSTMHEHUH,
MacCOBYIO JOJIF0 XMMHYECKOTO JJIEMEHTa 1Mo (opMysie COCAMHCHHS, HaXOIUTh
MPOCTEUIITY 0 (POPMYITy BEIIECTBA IO MAaCCOBBIM HUIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MOJSPHYIO KOHIIEHTPAIMIO BEIIECTBA B
pacTBOpE, MIPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKOMN peaKIuu;

MPUMEHSATH OCHOBHBIE OIEPAIlUU MBICIUTEIHPHOU JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIUIO, BhISIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBSA3CH — /I U3YUCHUS CBOMCTB BEIICCTB M XUMHUYECKHIX
peakinii, €CTECTBEHHO-HAYYHbIE METOJIbl TO3HAHUSA — HAOJOJIeHHUEe, U3MEPEHHE,
MOJICIUPOBAHUE, JKCIEPUMEHT (pEaIbHBIH U MBICICHHBIM) — JJIi OCBOEHUS
y4e0HOTO CO/IepKaHUS;

pPacKpbIBaTh CYITHOCTH MPOIIECCOB OKMCIICHUS U BOCCTAHOBJICHHUSI, COCTaBJIATh
YpaBHEHUSI TPOCTHIX OKHUCIUTEIIbHO-BOCCTAHOBUTENBHBIX peaKIuil (MeToA0M
AJIEKTPOHHOTO OasiaHca);

yCTaHABJIMBATh CBA3UM MEXKIYy peajbHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMH, MTPOMCXOISIIMMHI B MaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOPa3us BEIIECTB, COOTHOCUTh XMMUYCCKHE 3HAHMS CO 3HAHUSIMU
JIPYTUX Y4eOHBIX MPEIMETOB;

cOOJTI0IaTh TpaBwIIa 6€30macHO PabOThI B JIAOOPATOPHUH MPU HUCTIOTB30BAHUH
XUMHUYECKOH MOCY/IBI 1 000PYI0BaHHMS, a TAK)KE IMPaBHJIa 0OPAIICHUS C BEIECTBAMU
B COOTBETCTBHHM C WHCTPYKIIUSIMH BBITIOJHEHUS J1A0OPATOPHBIX OIBITOB |
NPAKTUYECKUX paldOT MO TMOJYyYEHHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BoIOpoJIa ¥ KUCJIOPO/Ia), MPUTOTOBIIEHUIO PACTBOPOB C OIMPEIACICHHON MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIIECTBA, PEIICHUIO YKCIIEPUMEHTANBHBIX 3371ad M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAaHUYECKUX COSTUHEHUI;

JEMOHCTPUPOBATh  BJQJCHHE OCHOBAaMH XHUMHYECKOHM TIPaMOTHOCTH,
BKJTFOYAFOITIEH YMEHHUS 0€301acHOTO 0OpaIeHus C BEIIECTBAMU, UCTIOIB3YEMBIMU B
MTOBCEHEBHOM KU3HM, a TaK)KE 3HAHUE MPABUJI MOBEACHUS B IEISIX COEpEKEHUST
3JI0POBbBSI 1 OKPY>KAIOIICH CPEIbI.



K xonmy oOyuenus 6 9 knacce y oOywaromerocss OyayT chopMupoBaHbBI
CJICYIOIINE MPEAMETHBIC PE3yJIbTaThl U3YYCHUS XUMUHW Ha YTITyOJICHHBIM YPOBHE:

PACKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSATHN: XUMUUYECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHUS, XUMHUYECKas peaklus, TEeIIoBOM 3((EeKT peakinu, MOJb, MOJSPHBIMA
00BbEM, pacTBOp;

ANEKTPOJIUTHI, HEANEKTPOJIUTHI, HIEKTPOIUTHUYECKAS TUCCOLMAIUS, PEAKIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMbIE pEaAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMHM, OKHUCIHUTENb, BOCCTAaHOBUTEID,
OKUCJIEHUE W BOCCTAaHOBJICHHME, OAJIEKTPOJU3, aIoTponusi, amM(pOTEPHOCTD,
XUMHUYECKasi CBSI3b (KOBaJEHTHAs, MOHHAs, METaJUIMUeCcKas), MEXMOJIEKYISIpHbIC
B3aUMOJEHCTBUS (BOIOpOAHAs CBS3b, CUIbl BaH-aep-Baanbca), KOMILIEKCHBIE
COEJIMHEHHUS, KPUCTALNIMYECKUE PEIIETKH (MpUMHUTHBHAs KyOuueckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuueckas, IpaHELIEHTPUPOBaHHAS KyOuueckas,
reKcaroHaJibHasi TJIOTHOYNAaKOBaHHAsA), KOPPO3US METAJIOB, CIUIABBL, CKOPOCTH
XUMHYECKON peaklny, KaTalnu3, XUMUYECKOE PABHOBECHE, dJIEMEHTHl XUMUYECKOU
TEPMOJIMHAMMKH KaK OJTHOM U3 TeOpeTHYeCKux ocHOB xumun; [1/IK;

WUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMUYECKUX MOHSATUHN U PUMEHSITh
9T MOHSTHS PY ONUCAHUU BEUIECTB U UX MPEBPAILICHHUI;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIeHUsI ()OPMYJI BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX DJIEMEHTOB B
COEJIMHEHUSAX Pa3IU4YHOr0 COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K ONPEIACICHHOMY
KJIacCy CO€IUHEHUN 1o (opMynaMm, BHUJIBl XUMHUYECKON CBS3M (KOBAaJCHTHOM,
VOHHOW, METaJUIMYECKOW) B HEOPraHMYECKUX COEAUMHEHUSAX, 3aps HOHA II0
XUMHUECKON (hopmyre, XapakTep Cpeabl B BOJHBIX PacTBOpax HEOPTraHMYECKHX
COEJIMHEHU, TUTT KPUCTATUIMUECKON PEIIETKH KOHKPETHOTO BELIECTBA;

packpbiBaThb cMmbIci Ilepuomnueckoro 3akoHa J[. WM. MenneneeBa wu
J€EMOHCTPUPOBATH €r0 TOHUMAaHUE:!

OIKCHIBATh U XapaKTepu30BaTh Ta0IHuHYI0 Gopmy [leproanueckoit cuctemMbl
XUMHUUYECKUX DJIEMEHTOB: Pa3iNyaTh MOHATHUS «A-rpynna» u «b-rpymnmnay, «maibie
NEPUOJIbI» U «OO0NbIINE TIEPUOIBIY;

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

BBIIETISITH OOIKME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB AJIIEMEHTOB U UX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCUIIOB) B Mpejesiax MaJlbIX MEPUOJI0B M TJIABHBIX MOJTPYIIL C
Y4E€TOM CTPOEHHUSI UX aTOMOB;



pPacKpbIBaTh CMBICI TEOPUU JIEKTPOIMTHYECKON Jucconuannu, 3akoHa ['ecca
U €ro CIEJICTBHI, 3aKOHAa JEWCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW W3MEHEHHS
CKOPOCTH XHMMHUYECKOW pEaKIuu, HampaBlCHUS CMENICHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKHE PEAKLMH (110 YUCITY U COCTaBY YYaCTBYIOIIMX B PEAKLIMH BEIIECTB, O
TEIUIOBOMY 3(eKTy, MO arperaTHoMy COCTOSIHHIO PEareHTOB, MO W3MEHEHUIO
CTENEHEH OKMCIEHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YaCTHUIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
pPa3IUYHBIX KJIACCOB HEOPraHMYECKUX COCIWHEHUM, MOATBEpPXkKAas 3TO ONMUCAHUE
IpUMEPAMH MOJICKYJISIPHBIX ¥ HMOHHBIX YPaBHEHUH COOTBETCTBYIOIMINX XUMHUYECKHIX
peaKIuu;

COCTABJISITh YPABHEHHUSI: DJICKTPOIUTHUECKON TUCCOIMAIIMN KUCIIOT, IIeI0Yei
Y COJIEH; MIOJIHBIE U COKPALIEHHbIE YPaBHEHUS Peakluii MOHHOTO 0OMEHA; peaKuH,
MOATBEPKIAIOIIMX CYIIECTBOBAHWE T'€HETUYECKOM CBSI3M MEXIY BEIeCTBAaMU
pa3IUYHBIX KIJIACCOB;

packpplBaTh  CYIIHOCTb IPOLIECCOB THUIAPOJIM3Aa COJEH  IOCPEACTBOM
COCTABJICHHSI KPATKUX MOHHBIX M MOJICKYJISIPHBIX YPAaBHEHHUI peakIuii, CylHOCTh
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  TMOCPEICTBOM  COCTABJICHHS
AIIEKTPOHHOTO OalaHCca ATUX PEeaAKIUH;

MPEICKA3bIBATh XapaKTEP CPEeIbl B BOJHBIX PACTBOPAX COJICH;

XapaKTEePU30BaTh (OMUCKHIBATh) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BeIECTB (KHUCIOPOJ, 030H, rpaduT, anmas, KpeMHuii, 6op, azor, docdop, cepa,
XJIOp, HATPUM, KaJIuii, MarHUM, KaJabllUi, AIIOMUHUM, XKeJIe30, ME/lb, IIUHK, CepeOdpo)
U 00pa30BaHHBIX UMH CJIOKHBIX BEIIECTB, B TOM YHUCJE UX BOJHBIX PaCTBOPOB
(aMmMHaK, XJI0pOBOJOPO, cepoBO0poa, okcuasl yraepoaa (II, IV), kpemuus (IV),
azota (I, II, III, IV, V) u docdopa (III, V), ceprr (IV, VI), cepraucras, cepHas,
azoTHasi, (pocdopHas, yrojbHas, KpeMHHEBasT KUCIOTHI, OKCHIbl U THUIPOKCHUJIBI
metamuioB [A-IIA-rpynn, amomunus, meau (1), nunka, sxenesa (I u 11D));

NOSICHATH COCTaB, OTHEIbHBIE CHOCOOBI MOJTYYEHUSI U CBOMCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHl XJIOpa, a30THCTas, OOpHasi, yKCycHas
KHUCIIOTHI U UX coyin, Tamorenuibl kpemaus (IV) u ¢pocdopa (III u V), okcun u
ruapokcu xpoma (I1I), mepmanranaT kanus;

OIMMCHIBATH POJIh BAXKHEHIITMX M3ydaeMbIX BEIIECCTB B IIPUPOTHBIX MPOIECCaX,
BIIUSIHUC HA KUBBIE OPTaHU3MbI, MPUMEHEHHE B PA3IMYHBIX OTPACIISIX IKOHOMHUKH,
MCIIOJIb30BaHUE JIsl CO3/IaHUSI COBPEMEHHBIX MAaTEPUATIOB U TEXHOJIOTHIA;

MPOBOJIUTH PEAKIIMH, TOATBEPIKIAIOIINE KAaYECTBEHHBIN COCTaB Pa3IMYHBIX
BEILECTB, PACIO3HABATh OIBITHBIM IyTEM COJEpKalMecs B BOJHBIX PacTBOpax



MOHBI: XJOpUA-, OpoMHI-, MOAUI-, cylbdar-, (ocdar-, kapOOHAT-, CHUIHKAT-,
cynabGuT-, CynbUa-, HUTPAT- U HUTPUT-UOHBI, TUIPOKCHUI-HOHBI, KATHOHBI
aMMOHHSI, MarHus, KajablUsl, aTlOMUHUS, *Kene3a (2+) u xkenesa (3+), meau (2+),
IMHKA;

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEILIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BO3MOKHOCTh MPOTEKAHHSI XUMUYECKUX MPEBPALICHUIN B PA3ITUYHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JEMEHTOB XUMHUYECKOHW KHHETHKU U
TEPMOIMHAMHUKHU;

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOro 3JieMeHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcCTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOTO 3JIEMEHTAa B
COCMHEHUM, MOJIAPHYIO KOHLIEHTPALMIO BEIIECTBA B pacTBOpPE, HAXOJIUTh
npocTeiyto GopMyiTy BELECTBA [0 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MPOBOJNUTH PACUETHI MO YPABHEHUSAM XUMHUYECKHX PEaKIHMd C Y4ETOM HEeAOCTaTKa
OJIHOTO M3 PEAareHTOB, MPAKTHYECKOTO BBIXOJAd MPOAYKTa, 3HAYEHHS TEIJIOBOTIO
s dekra peakuu, onpeaeisiTh COCTaB CMECEil;

co0uro1aTh MpaBuiia 6e30nacHOM padOThI B JTAOOPATOPUH ITPU UCIIOJIB30BaHUU
XMMHYECKOH oCyAbl 1 000PYI0BaHMsL, a TAKXKE MpaBuiia oOpallleHus ¢ BelecTBaMu
B COOTBETCTBMHM C WHCTPYKIMSMHU BBITIOJHEHHSI JIA0OPATOPHBIX OTMBITOB U
NPaKTUYECKUX paldOT MO TMOJYyYEHHIO M COOMPAHHUIO Ta3000pa3HBIX BELIECTB
(aMMMaKa U yTIEKUCIIOro ra3a) U pelIeHUI0 SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMaM
Kypca, TpEICTaBIsATh pe3yJbTaThl JKCIIEpUMEHTa B  (OpMe  BHIBOJOB,
JI0Ka3aTeNbCTB, IpaMKOB, TAOIUI] U BBISBIATH SIMIIMPUUYECKIE 3aKOHOMEPHOCTH;

INPUMEHSATH OCHOBHBIE OINEpPAlMU MBICIUTEIBHOW IEATENbHOCTU (aHANIHU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHHEe, CHUCTEMATHU3allUl0, BBIABICHUE MPUUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU U3YYEHUU CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM,
BJIa/IETh €CTECTBEHHO-HAYYHBIMU METOJIaMU MO3HAHUs (HaOII0eHUEe, U3MEpPEHHE,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);

OpUMEHSATh  MpaBuja  0e30MmacHOro  oOpalleHusT €  BEIIeCTBaMH,
UCIIOJIb3yEMbIMH B TOBCETHEBHOM KU3HHU, PABUJIA TOBEICHUS B LIEJISIX COepEKEHUS
3M0pPOBbSl U OKpPY)KAlOIIeW MNPUPOAHON Cpeabl, MOHUMATh Bpel (OMacHOCTD)
BO3/ICICTBUSL HAa JKMBBIE OPraHU3MbI OIpPEACICHHBIX BEUIECTB, MOSACHATH Ha
npuMepax CIocoObl YMEHbBIICHUSI U TPEJOTBPAIICHNUS UX BPEIHOTO BO3JICHCTBUS,
3HAYEHUE KUPOB, OCIKOB, YIIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJYYEHHBIE MPEJCTaBICHUS O cdepax NpodhecCHOHATHLHON
JeSITEIbHOCTH, CBA3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTUSIMHU, KAaK OCHOBY
Ui IPOEeCCHOHANBHON OpUEHTAlMM WU ISl OCO3HAHHOTO BBHIOOpAa XMMHU Kak



pO(QHUILHOTO MpeMETa IPHU MPOIODKEHUN 00yUCHHUS Ha YPOBHE CPETHETO 00IIETo
oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW IPOEKTHO-HCCIICIOBATEIBCKOW JEATSIBHOCTH
XUMHUYECKOH W XHMHKO-DKOJOTHUECKOW HANPaBICHHOCTH, MPUOOPECTH OIIBIT
NPOBE/ICHUS YUCOHBIX MCCIICIOBAHUN B YCIOBHIX 00pa30BaTEeIIbHBIX OpraHU3allHi,
a TaKk)Ke opraHu3anuii (IIEHTPOB) JOMOIHUTEIHLHOTO 00pa30BaHUS JICTCH.



TEMATHYECKOE IIJNTAHUPOBAHHUE

8 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KoHnTpoJubHbIe IIpakTH4eckue
n/n TeM NPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pasznea 1. [lepBoHayaibHble XMMUYECKHE TOHATHUSA
XuMusg — BakHas 00/1acTh
L1 €CTECTBO3HAHUS U 3 |
' MPAKTUYECKOU JIeSITEITbHOCTH
JeJ0BeKa
BemecTBa 1 xuMudeckue
1.2 18 1
peakuuu
Wroro no pazneny 21
Paznen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
21 Bo3zayx. [lonsatue o razax. 10 | )
' Kucnopos. Okcuisi
Bonopoa. Ilonstue o kucnorax
2.2 8 1
M COMIAX
Bona. PactBopsl. Ilonstue 06
23 P 13 | |
OCHOBaHHUSIX
OCHOBHBIE KJIaCChI
24 . 14 1 1
HEOPTraHUYECKUX COCTMHCHUI
Uroro no pazaeny 45




Paznen 3. Ilepnonnueckuii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jemMeHToB . U. MenneneeBa. CTpoeHue aToMOB.
Xumuveckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ilepronnueckuii 3aKOH U
31 Ilepronnueckas cucrema 17
XUMHYECKHX 31eMeHToB /1. H.
MenneneeBa. CtpoeHue atroma
XuMu4eckas CBS3b.
3.2 OKHUCIUTENBHO- 16 1
BOCCTAaHOBUTEJIbHBIC PEAKITUU
Uroro no pazneny 33
PeszepBHoOe Bpemst 3
OBLIEE KOJIMYECTBO YACOB I1O 102 5 5
ITPOI'PAMME




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne /i Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI pecypeni
Pasznes 1. BemecTBo 1 XuMH4yecKasi peakuus
L1 [ToBTrOpenue u yriybiaeHne 3HaHHUHA O 6
' BEILIECTBE
12 OcHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS 10 | |
XUMHYECKHUX PEaKIUii
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 12 1 )
' XUMUYECKUE Peakllui B pacTBOpax
Uroro no pazgeny 28
Pasznea 2. Hemeranianl 1 HX coeIMHEHUS
21 OO61mas XxapakTepUCTHKA XUMUYECKUX g 1
' snementoB VIIA-rpymmst. ['anoreHs:
OO011ast XapaKTepUCTHKA XUMHYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 8
COETMHEHUS
OO011ast XapaKTepUCTHKA XUMHYECKUX
23 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 10 1
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
24 aneMeHToB IVA-rpynnsl. Yriepon u 10 1 2
KpPEMHUU, UX coequHeHus. bop
Hroro no pazneny 36




Pazgea 3. MeTaaiabl M UX cOeTMHEHUA

3.1 OO01111€e cBOICTBA METAIIJIOB 8
3.2 Baxneime MetTamisl 1 UX COSIUHEHUS 16 2
Hroro no pazneny 24
Pasnen 4. Xumus u okpyxamomas cpeaa
41 BemecTBa 1 Matepuaibl B )KU3HU YEIIOBEKA. 5
) OCHOBBI KOJIOTHYECKOM TPaMOTHOCTH
Hroro no pasneny 5
Pazgen 5. O000menne 3 HAHUIH
51 [ToBTOpEeHHE M 0000IIICHNE 3HAHUIA 6 )
' OCHOBHBIX pa3ziesioB KypcoB 8—9 Ki1accoB
Uroro no pazaeny 6
PezepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 11







HOYPOYHOE INIVIAHUPOBAHUE
8 KUIACC

Ne

n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Ipenmer xumuu. Poiab XuMuUM B 5KU3HU
yenoBeka. [lonarue o0 uctopun
BO3HUKHOBEHHUS M PA3BUTHSI XUMUHU. XUMUS
B CUCTEME HAayK

Tena u BemecTBa. dusnueckue u
XHMHYECKHE CBOMCTBA BEIICCTB.
du3nyecKkne U XUMHUUCCKHUE SIBIICHHS.
[ToHsiTHE O TEOPETHUECKUX METOIAX
MO3HAHUS B €CTECTBEHHBIX HAYKaX.
WcTounuku xumMuueckoit HHGpopMaru

[IpencraBneHuss 0 HAy4HOM MO3HAHUU Ha
AMITUPUYECKOM ypOBHE: HAOIOICHUE,
U3MEPEHHE, SKCTIEPUMEHT, MOJICITUPOBAHUE.
[Tonsitue o MeToax paboTHI C
XUMUYECKUMH BEIIECCTBAMHU.
O6opynoBaHue NIKOJIBHON XUMUYECKOU
naboparopuu. [TpakTideckas pabota Ne 1
o TeMe "[IpaBuna paboTsl B 1aboparopun
1 Ipu€MBI 00paleHus ¢ 1abopaToOpHBIM
obopynoBanueM"

Yucrtsle BemecTBa U cMecu. CrocoOsl
paszeneHus cMecen




[TpakTuyeckas pabora Ne 2 o Teme
"Paznenenne cmecei (Ha mpuMepe OUYNCTKH
MOBapeHHO# comn)"

ATOMBI U MOJIEKYJIbI. XUMUYECKUE
3JIEMEHTBI

[IpocTeie u cinoxHbIe BenlecTBa. Bemecra
MOJICKYJISPHOT'O ¥ HEMOJICKYJIIPHOTO
CTpOCHUS

Xumuyeckas popmyna. BaneHTHOCTD

aTOMOB XMMUYECKHUX DJIEMECHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIIICCTB

Omnpenenenre BAIGHTHOCTH aTOMOB T10
dbopMynaM OMHAPHBIX COETMHEHHIA

10

OTHOCHTENbHAsA aTOMHAs Macca.
OTtHOCHUTENBHAS MOJIEKYJISIpHAs Macca.
BI)I‘-II/ICJ'IGHI/ISI OTHOCI/IT@JIBHOﬁ
MOJIEKYJIIPHON MacChl BEIIECTB, MOJIIPHOM
MacChl, MacChl BEIIECTB M KOJIHMYECTBA
BEIleCTBa

11

MaccoBast 1011 XUMHYECKOI'0 DJIEMEHTa B
coeIMHCHNH. BEIUNCICHUS MacCOBOM IO
XUMHUYECKOTO AJIeMeHTa 1o Gopmyiie
COCTMHEHHUS

12

13

Haxoxzaenue npocreiimiei GopmyIibt
BEIIECTBA I10 MACCOBBIM JIOJISIM DJIEMEHTOB
Brruucnenus npocreitmeit popmysl
BEILECTBA [10 MACCOBBIM WJIM MOJIbHBIM
JIOJIIM DJIEMEHTOB




14

KommnuectBo Bemectsa. Mob.
B3auMocBs3b KOJIMYECTBA, MACCHI M YMCIa
CTPYKTYPHBIX €IUHUI] BEIIECTBA

15

B3aumocBsI3p KOJIMYECTBA, MAacChl U YHCiIa
CTPYKTYPHBIX €IUHMUI[ BEILIECTBA.
Mousiprast macca cmecu BeniecTB.MoiibHast
J0J1s1 XUMMUYECKOT0 HJIEMEHTa B
COEAMHEHUHU

16

17

18

19

20

Haxoxpaenue npocreitiieit popMyJibt
BEILECTBA I10 MOJIBHBIM JIOJISIM 3JIEMEHTOB

XUMHYECKHUE SIBJICHUSA. XUMUUECKas
peakuus v e€ Mpu3HaKu. 3aKOH COXPaHEHUS
MacChl BEIIECTB. ATOMHO-MOJIEKYIISIpHAs
teopus. Ku3Hb u gesarenpHocTs M. B.
JlomoHOCOBa

XuMHU4YecKue ypaBHeHMs. TuIbl
XUMUYECKUX peakuui. Pacyérsl o
XUMHUYECKHM YPABHEHUSM KOJIMYECTBA U
MacChl UCXOHBIX BEIIECTB WX ITPOTYKTOB
peakuuun

Beruncnenus no ypaBHeHUSM XUMUYECKOU
peaKIuu: KOJIMYECTBA BEIECTBA, MACCHI 10
U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE
peareHToB WK MPOTYKTOB PEAKIINH

O0001IeHE ¥ cUcTeEMAaTU3alus 3HAHUI

21

KonTponbnas padora Ne 1 o teme
"BemecTBa u XuUMHYECKHE peakiun'

22

Bo3nyx — cmech ra3os. [lonstue o razax.




23

24

3akoH ABorazipo. MossipHblii 00bEM ra3os.
Brruncienus o0béMa, KOJIMYecTBa
BEIIIECTBA raza Mo U3BECTHOMY €ro
KOJIMYECTBY BEIIECTBA, O0BEMY.
OTHOCHUTENbHASA IIIOTHOCTD T'a30B.
BreraucneHns OTHOCUTEIbHOM TNIOTHOCTH
rasoB

Onpenenenre OTHOCUTEIIBHOM
MOJIEKYJISIPHOI Macchl ra3000pa3HOTo
BEIIIECTBA 10 U3BECTHOM OTHOCHTEIIHbHOM
IIOTHOCTHU. BRIYMCIeHNS OTHOCUTEIIHFHOM
MOJIEKYJIIPHOW MacChl ra3a 1o U3BECTHOU
OTHOCHUTEILHON mnoTHOCTH. OOLEMHEIE
OTHOIIIEHHUS Ta30B MPU XUMHUYECKUX
peakusx

25

26

Kucnopox — anemeHnT u npocroe
BemiecTBO. CrocoOb! MOy4eHHUsT KUCIIOPOIa
B 1Ta0OpaTOPUU U IPOMBIIUICHHOCTH

OKcuapl

27

[IpakTuueckas pabora Ne 3 o Teme
"[Tonyuenue u cobrpanue KMUCIOPOa,
U3Y4YEHHE €ro CBOUCTB"

28

29

Kpyrosoport kucnopoaa B npupoae. O30H
— aIoTpomnHas MOAM(PHUKAIIHS KUCTIOpoaa

TemnoBoii 3¢ ekt XuMUIECKOM peakiuu,
TEPMOXUMHUYECKHE YPABHEHNUS, IK30- U
SHIAOTEPMHUYECKHE peakiuu. ToImBo.
Hcnons3oBanue yris 1 METaHa B Ka4eCTBE
TOIUTMBA. 3arpsi3HEHHE BO3/IyXa.




Konrtponsnas padora Ne 2 o teme

30 "Boznyx. Kucnopoa. Oxcuapbr"

31 Bonopoa — 31neMeHT U IPOCTOE BELECTBO

1 CriocoObl TToTy4eHHsI BOAOPO/Ia B
J1a00paTOPHUH M MPOMBIIIJICHHOCTH
[TpakTuyeckas padora Ne 4 o Teme

33 "ITonydeHue u coOupanue BOIOpoaa,
WU3y4YEHHUE €ro CBOMCTB"

34 Hcnonws3oBanue BoIOpO/Ia B KaU€CTBE
TOILIMBA

15 ITonsarue o kucnorax u coiaax. Cocras
KHCIJIOT U COJICH
Breruncienns o0néMa, KOJIMYECTBA

36 BELIECTBA raza Mo U3BECTHOMY €r0
KOJIMYECTBY BEIIECTBA WU 00BEMY

37 Brruncienuns 005EMOB ra3oB MO
YpaBHEHUIO XUMUUECKOU PEaKIIUU
Boeruucnenus no ypaBHEHUSIM XUMHYECKOU
pEaKIuu: KOJIMYECTBA BEIIEeCTBa, 00bEMA,

38 MAacchl 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBa, 00bEMY, Macce peareHToB Win
MPOIYKTOB PEaKIIUH

39 dusnueckue cBoicTBa Boabl. Boga B
pupoJie

40 AHaNM3 ¥ CHHTE3 — METO/Ibl U3YUCHUS
COCTaBa BOJbI

41 XnuMHUyecKkre CBOMCTBA BOIBI

42 CocTtaB OCHOBaHUH




43

PactBopsl. PacTBOprMOCTE BelecTB B
Boze. HachlleHHbIE M HEHACHIILIEHHBIE,
KOHIIEHTPUPOBAHHBIE U pa30aBICHHbIC
pacTBOpHI

44

CriocoObI BBIpaKEeHUsI KOHIICHTPAITIH
PacTBOPOB: MaccoBas J0Jsl paCTBOPEHHOTO
BEIIECTBA, MOJISIPHASI KOHIICHTPALIUS

45

[TpakTuyeckas pabora Ne 5 o Teme
"[IpuroroBneHue pacTBOPOB €
OnpeeaEHHON MacCOBOU J10JIEH
pactBopéHHOrO BemiectBa. llpurorosnenue
PacTBOPOB C ONPEACIEHHON MOJISIPHOM
KOHIIEHTpalKel pacCTBOPEHHOIO BemlecTBa"

46

BrrunciaeHus ¢ UCIOIb30BaHUEM ITOHSATHS
«MaccoBasd O0Ji BEIICCTBA B paCTBOPECH.
BrrunciaeHus ¢ UCIOJIb30BaHUEM ITOHSTHS
«MOJIAAPpHAA KOHLICHTpausd paCTBOpéHHOFO
BCIICCTBA»

47

Posnp pacTBOpoOB B IpUpOAE U )KU3HU
yenoBeka. KpyroBopot Boibl B IPUPOE.
3arpsi3HeHue NpupoHbIX Boja. OxpaHa U
OUYHMCTKA IPUPOJHBIX BOJ.

48

Brruucnenus ¢ ucnosib3oBaHueEM TpaduKoB
PacTBOPUMOCTH I pACYETOB
pacTBOPUMOCTH BEIIECTB. BoIuncieHus ¢
HCIIOJIb30BAHUEM ITOHATHUS «MACCOBast 101
BELIECTBA B PACTBOPE»

49

Boruncnenus ¢ UCrosib30BaHUEM MTOHSITHS
«MOJISIpHAsi KOHIIEHTpAIUsl PACTBOPEHHOTO




BemiecTBay. BuIUnCIeHNS C
HCIIO0JIb30BaHUEM IpaduKOB
pPacTBOPUMOCTH JJIsl paCUETOB
pPacTBOPUMOCTH BEILLIECTB

50 O06o0mieHne 1 cucTeMaTu3alys 3HaHUR

51 Kontponbnas padota Ne 3 o teme
"Bonopoxa. Bona. PactBopsl. OcHoBaHus"

57 Oxcuppl: cocTaB, KiaccupuKanus,
TPUBHAJIbHBIC HA3BaHUS

53 [Tonyyenue n XuMHU4ECKHE CBOMCTBA
OKCHJIOB

54 [lonsiTHE O TUIPOKCUAAX — OCHOBAHUSX U
KHUCJIOPOJICOAEPKAITUX KUCIOTax

55 DuU3NYECKUE U XUMUYECKUE CBOMCTBA
KHUCJIOT

56 [Tonyuenue kuciaor

57 Knaccudukanus ocHoBaHu#

53 [[I€noun, Ux CBOMCTBA U CITOCOOBI
MOJIy4EHUs

59 HepacTBoprmbie OCHOBaHUsI, UX CBOMCTBA U
CIOCOOBI NOTYYEHUS
[TonsTre 06 aM(OTEPHBIX THIPOKCHIAX:

60 XUMHUYECKHE CBOICTBA U MOJIy4YEHUE.
[IpuMeHeHre Ba)KHEUIINX OCHOBAHUMN

61 Comu: cocras, kinaccuuKaus,
TPUBHAJIbHBIC HA3BaHUS

2 duznuecKre 1 XMMUYECKHE CBOMCTBA

couneil. [Tomyuenue conen




63

I'eneTnueckas CBA3b MCXKY KilacCaMu
HCOPraHN4YCCKUX COCI[I/IHGHI/Iﬁ

64

[TpakTuyeckas pabora Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJla4 110 TCME
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX
COCIMHEHU I

65

Brruucnenus mo ypaBHEHUSIM XUMHYECKOU
pEaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA,
MAacCCHI 110 H3BECTHOMY KOJIUYECTBY
BelecTBa, 00bEMY, Macce pearcHTOB WIIH
MIPOJIYKTOB PEAKITUU

66

Brruucnenus Mmaccebl IpOAyKTa peakiuu 1o
HM3BECTHOM MacCe OJHOI'0 U3 MCXOIHBIX
BEILIECTB, B3STOTO B BUJIE PACTBOPA,
COZIEPIKAILETO ONPEACIEHHYIO MACCOBYIO
JTOJIF0 PaCTBOPEHHOIO BELIECTBA

67

68

69

KontponsHas pabora Ne 4 o teme
"OcHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeuHeHu"

HepBHe IOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I
XUMHUYCCKUX 3JICMCHTOB

ITonstue o rpymnmnax CXOAHBIX 3JICMCHTOB

70

71

DJeMeHTBI, KOTOpbIe 00Pa3yoT
amoTepHbIe OKCUABI U TUIPOKCHIBI
Ilepuognuecknii 3akoH. OTKpbITHE
IIepunonnueckoro 3akoHa




72

KopoTkonepuoanas u JyIMHHONIEPUOAHAS
dhopmsl [Teproardeckoit cuCTEMBI
XUMu4YecKux djemenToB .M. Menaeneena

73

74

IIepuons! u rpynmsl

OcHOBHEBIE CBCACHUA O CTPOCHHHU aTOMOB.
CocTtaB aTOMHBIX Aaep

75

H3oTo01BI Kak PAaSHOBUAHOCTHU aTOMOB
XHUMHUYECKOI'O 3JICMCHTA

76

77

DNEeKTPOHBI

DneKTpoHHasi opOUTaIb. DHEpreTHUECKre
YPOBHH U MOJAYPOBHH aTOMa; S-, p-, d-
opOuTamn

78

DNEeKTPOHHBIE KOH(PUTYpaLIUU 1
AJIEKTPOHHO-TpaduIecKue GopMyIibl
aTOMOB

79

CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
nepBbIX 20 XUMHUYECKUX JIEMEHTOB
[Iepnonnueckoii cucremst J1.1.
Menneneena

80

3aKOHOMEPHOCTH U3MEHEHUSI paaunyca
aTOMOB XMMHUYECKUX 3JIEMEHTOB,
METANINYECKUX U HEMETAJUIMYECKUX
CBOMCTB I10 TpyIIaM U MepuoiaM

81

3MeneHne cBOMCTB cOe AMHEHUN
XMMHYECKUX AJIEMEHTOB B IEpUOAAX U

rpymnmax




XapakTepucTuKa XUMHUYECKOIO DJIEMEHTA

82 0 ero noJyioxeHuto B [lepronnueckon
cucteme JI.11. MenaeneeBa
3nauenue [lepuoauyeckoro 3akoHa u

23 [lepuoanueckoii CUCTEMbI XUMHUYECKUX
3JIEMEHTOB JJIsl Pa3BUTHS HAYKU U
MPaKTHKH

%4 DNEeKTPOOTPULIATETLHOCTh XUMHUYECKUX
3JICMCHTOB

85 KoBanenTtHas nosisipHasi CBsI3b

86 KoBanenrtnas HenossipHasi cBsi3b

87 Honnasg cBa3b

28 DNEKTPOHHBIC U CTPYKTYPHBIC (HOPMYITBI
BCIIECTB

89 Kpucrammnieckue 1 amopHbIE BEIIECTBa

90 THunel KPUCTAIITMYECKUX PEIIETOK U UX
XapaKTePUCTHKU
[TpuumHBl MHOTOOOPA3Ms BEIIECTB,

91 3aBHCHUMOCTE CBOMCTB BEIIECTB OT COCTaBa
Y CTPOCHHUS

92 CreneHb OKHCICHUS

93 OKHCIUTETEHO-BOCCTAHOBUTEILHBIC
peakiumn

94 XUMHYECKHE DIIEMEHTHI — OKHCIUATEIN U
BOCCTAHOBHTEIH
CocrapneHue ypaBHEHUN OKUCIUTENBHO-

95 BOCCTAHOBUTEIBHBIX PEAKIIHMI, METO]

AJIEKTPOHHOTO OajaHca




Beruncnenus no ypaBHEHUSIM XUMHYECKOU
peaKIMU: KOJIMYEeCTBA BEIECTBA, 00bEMA,

96 MACChI 110 U3BECTHOMY KOJIUYECTBY 1
BelIecTBa, 00bEMY, Macce peareHTOB MU
MIPOJYKTOB PEaKuu
Brrunciienus npocreimen MOJeKyJIapHOU

97 (hopMyJIBI BEIIECTBA MO U3BECTHBIM 1
MacCOBBIM JOJISIM 2JIEMEHTOB

98 O06o0muieHne 1 cucTeMaTu3ays 3HaHUH 1

99 KonTponbnas padora Ne 5 o teme 1
"Ctpoenue aroma. XuMUYECKas CBS3b"

100 PesepBHbIi ypok 1

101 PesepBHbIil ypok 1

102 PesepBHbIi ypok 1

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




9 KJIACC

Ne
n/n

Tema ypoka

CTpOCHI/IC aTOMOB. HOCJ’ICI[OB&TGJ'IBHOCTB
3aII0JIHEHUA SJICKTPOHHBIX 0p6HTaJIeI>'I
aTOMOB MAJIbIX IIEPHUOIOB

Oco0EeHHOCTH 3aII0JHEHHUS QJICKTPOHHBIX

opOuTaneit aToMOB OOJBIINX TEPHOJIOB.
CrerneHb OKUCIICHUS U BAJIEHTHOCTD

KoanuecTBo 4acoB

Bcero

KonTpoabubie
padoThI

IMpakTnyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Bunsl xumMnueckoil cBA3U

OOMEHHBIN U TOHOPHO-aKIICITOPHBII
MEXaHU3M 00pa30BaHus KOBAJIEHTHOU
CBsA3U. MeXMOJIEKYIIsIpHBIE
B3aNMOJICHCTBHSA

THUIBI KPUCTATUIMYECKUX PELIETOK,
0COOEHHOCTH CTPOCHHUS
KPUCTAJUIMYECKUX PELIETOK

3aBUCHUMOCTEH CBOVCTB BEIIECTBA OT THIA
KPUCTAJUIMYECKON PEIIETKU U BUA
XUMHUYECKON CBI3U

Knaccudukanus XuMHUYeCKUX peakiuuit
M0 Pa3INYHbIM MPU3HAKAM

SHCpF CTHUKA XUMHNYCCKHUX peaKI.IPIfI.

TennoBoii 3QPeKT XUMUIECKOI peaKIuu.

3akon I'ecca u ero cieacTBus




10

Borurcnenust 1o TepMOXHUMHYECKOMY
YPaBHEHHIO PEAKIIMH: TETLIOBOTO

s dexTa XUMUIECKON PeaKkIuu 1Mo
KOJINYECTBY BEIIECTBA, MACCE UITH
00BEMY MPOPEAruPOBABILIETO HITH
00pa3oBaBIIerocs BEIIECTBA

[ToHsITHE O CKOPOCTH XMMUYECKOM
peakuuu. 3aKOH JIEUCTBYIOIINX Macc

11

Oueprus aktuauuu. [lonsrue o
karanuze. epmenTsl. UHruOUTOPSI.
@DakTOpBI, BIUAIOIINE HA CKOPOCTh
XUMHUYECKON PEaKINU

12

[IoHATHE 0 XMMHYECKOM PAaBHOBECHH,
npuHuun Jle [latense. dakTopsl,
BIIMSIOIINE HA COCTOSIHUE XUMUYECKOTO
paBHOBecus. [Iporno3upoBanue
BO3MOKHOCTH IIPOTEKAHUSA XUMUYECKUX
IIPEBPALLICHUI B PA3JIMYHBIX YCIOBUAX

13

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
PCaKknuu. Ba)xHbIe OKMCIIUTEN U
BOcCTaHOBUTENM. [lepmanranar kanus

14

CBolicTBa IPOCTHIX BEIIECTB —
METAJIJIOB ¥ HEMETAJIJIOB, KMCIIOT U CoJieit
— B CBETE MPEJICTABICHHI 00
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX
peaxkusx

15

[TpakTrueckast paborta Ne 1. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe




«OKHUCIINTENHLHO-BOCCTAHOBUTEIILHEIC
PEaKumn»

16

17

18

KonTtponsnast padora Ne 1 o teme
«OCHOBHBIE 3aKOHOMEPHOCTH
NPOTEKAHUS XUMUYECKUX PEaKIHii»

PactBopenune kak (pU3MKO-XUMUYECKUI
pouecc. DIEeKTPOIUTHI U
HEAJIEKTPOJIUTHI

Teopust MEeKTPOTUTHUECKOM
JUCCOLIMAIIUU

19

HonHoe npou3BeIeHUE BOBI.
Bonopoansiit nokasarens

20

21

22

DJIEKTPOJIMTHYECKAS] TUCCOIUALIS
KHCJIOT, OCHOBAaHUM 1 conerl. Peakiuu
HOHHOT'0 0OMeHa

CBolicTBa KMCJIOT, OCHOBAHUM M COJICH B
CBETE MpeACTaBlIeHUN 00
3JIEKTPOJIUTUYECKON JUCCOLMALINH.
KauecTBeHHBIE peaklii HA NOHBI

[Tpaktuyeckas padora Ne 2. Pemenue

OKCIICPUMCHTAJIBHBIX 3a/1a4 I10 TEME
((SJICKTpOJ'II/ITI/I‘leCKaH JUCCOoLManusi»

23

I'maponus coneii. loHHBIE ypaBHEHUS
TUAPOIIN3a COJIEU

24

[TpakTueckast paborta Ne 3. Pemenue
OKCIICPUMCHTAJIBHBIX 3aa4 110 TEME
«'upponus conen»




25

26

Brruucnenust Mmacchl NpoyKTa peakiuu
10 U3BECTHOM Macce OJIHOTO U3
HMCXOIHBIX BEIISCTB, B3SITOTO B BUC
pacTBOpa, COACPIKAIIETO ONPEICTEHHYIO
KOHIICHTPAIIUIO paCTBOPEHHOTO
BEIIlECTBA

Kontpoinbnas padora Ne 2 mo teme

"DNEKTPOTUTHYECKAS TUCCOLHAITUA.
XHUMHYECKUE PEaKIIuu B pacTBOpax"

27

28

29

30

OO0m1as XxapakTepucTUKa HEMETAIIOB

OO01mas xapakTepuCcTHKa raJOr€HOB.
XYMUYECKUE CBOWMCTBA TaJIOT€HOB.
XUMHYECKUE CBOMCTBA XJI0pA.
Xnoposogoposa. CossiHast KUCII0Ta
[TpakTuueckas padota Ne 4 o Teme
"ITosrydeHne CONIAHON KUCIIOTHI,
n3y4yeHue e€ cBOicCTB"

[TonsiTHE O KUCIOPOACOAEPKAIINX
KHCJIOTaxX XJI0pa U UX COJIAX

31

Brruucnenus no ypaBHEHUAM
XUMHNYCCKUX peaKuHﬁ, €CJIN OJUH UX
pEareHToB JlaH B U30BITKE

32

33

Baxwuerimme coeMHEHUs XI0pa U UX
HaXO0XJEHUE B MPUPOJIE

OO11ast xapakTepucTHKa 31eMeHTOB VIA-
IPYTIIBI




34

CtpoeHue u CBOMCTBA TPOCTOTO
BEIIIECTBA CEPhI. AJTIOTPOITHBIC
MoAU(UKAITUU CEPBI

35

36

37

CepoBonopoi, cTpoeHHE, (PU3HUECKUE U
XUMHUYECKHe CBOMCTBA. OKCUIBI CEpBI
Cepnucras kuciota u € conu.CepHas
KHCJIOTa U €€ COJIU

[IpoMbIIIIEHHOE TTOJTYYEHHE CEPHOM
KHUCIIOTHI

38

Haxoxnenue cepbl 1 €€ COeIMHEHUN B
npupoje. XuMHUYECKOE 3arpsi3HEHNE
OKPYKaIOIIEH Cpelibl COETUHEHUSIMU
Cepbl

39

40

Bbrunciienust Macchl IPOAYKTa PEaKiiuu
10 U3BECTHOM MaccoBoOil (00bEMHOIN)
noiie (%) ero BeIX0/1a OT TEOPETHUECKU
BO3MOYKHOTO. BhIunciieHus MmaccoBoi
(06BéMHOIN) monu (%) BIXOAA MPOIyKTa
pEeaKIuu 1Mo U3BECTHOM Macce (00bEMY)
UCXOJIHOTO BEIIECTBA M MPOAYKTA
peakinuu

OO0m1as XxapakTepucTUKa 3JIEeMEHTOB VA -
TPYIIIBI

41

42

A3oT, pactipocTpaHeHue B IPUPO/IE,
du3HYECKHEe M XUMUIECKHE CBOHCTBA
AMMHUak, ero Gpu3nuecKue 1 XUMUIECKUE
cBoiicTtBa. Cony aMMOHHS




43

[IpakTuueckast padora Ne 5 o reme
"[lonyyeHne amMmmuaka, M3y4eHUe ero
CBOMCTB"

44

45

46

Oxcunpt azora (I, I, 111, IV, V)
A3zoTucras Kuciiora. A30THast KUCJIOTa.

[IpoMbIIEeHHOE TTOJTyYE€HHE a30THOM
KHUCIIOThI

Hutpatsl u HUTpUTBL. XMMUYECKOE
3arpsi3HEHUE OKPY KaIoIIeH cpebl
COEIMHEHUSIMU a30Ta

47

docdop, aTOTPOITHBIE MOAUPUKAIIN
docdopa

48

Oxkcunst pocdopa (111, V) u pochopnas
kuciorta. [lonsTre 0 MuHEpanbHBIX
ya00peHusix. 3arpsi3HeHUE MPUPOTHBIX
BOJOEMOB COSIUHEHUSIMH a30Ta U

docdopa

49

50

51

VYrnepon, ero anjaoTponHbIE
Moau(UKAIIMU U CBOMCTBA

Oxkcunsl yraepoaa, ux Gpusndeckue u
XUMHYECKHE CBOMCTBA. DKOIOTUYECKUE
po0OJIeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoza (IV)

[IpakTudeckue padbotsl Ne 6 o Teme
"TToryuenue okcuaa yriaepoaa (IV) u
M3y4EHUE €ro CBOUCTB"

52

VYroapHasg KUcioTa 1 €€ coJin




53

54

[TepBoHauanbHBIE MOHATHS 00
OpPraHWYECKUX BELIECTBAX KaK O
coeMHEeHUsX yriepoaa. [Ipupoanbie
VMCTOYHMKH YTJIIE€BOAOPOIOB U UX POJb B
OBITY U TPOMBIIIJICHHOCTH

ITonsiTue 0 OMOJIOrHYECKHU BaXKHBIX

OpPraHMYCCKUX BEIIECTBAX — JKHUpaX,
OeNKax | yriieBojax

55

Kpewmnwnii, ero ¢pusznyeckue u
XUMHUYECKHE cBOMCTBA. OKCUA KpEMHUS
(IV), kpeMHUEBass KMCIIOTA, CUIUKATHI

56

57

bop. bopHas kucnora

[TpakTiueckast pabota No7. Pemenue
SKCHEPUMEHTAIBHBIX 33/]a4 110 TEME
«Baxuelmme HemeTaIbl U UX
COEIUHEHUS»

58

59

Brruucnenust maccel (00bEMa; H.Y.)
MPOJIYKTa Peaklnu 1o JaHHOU Macce
(00BEMY) HUCXOTHOTO BEIIECTBA,
COJIEpXKAIIEro ONpeaeIEéHHYI0 MaCCOBYIO
JIOJIIO TIPUMECEN

KonTpoasHnas padora Ne 3 o Teme
«BaxHeire HEMETaIbl U UX
COCTMHEHUS».

60

OO0mas XxapakTepruCcTUKa XUMHYECKIX
3JIEMEHTOB — METAJJIOB Ha OCHOBaHUU
ux nonoxxkerus B [ICXD J1.1.
MeHnpaeneeBa




61 Mertannsl A- u b-rpynn
Meraindeckas CBsI3b U MeTaJINYeCKas

2 KpUCTaJUTMYECcKasi pemérka. 3aBUCUMOCTb
(U3UUECKUX CBOICTB METAIIOB OT
CTPOCHHUSI KPUCTAILIIOB

63 OO01Ire XUMHYECKHE CBOMCTBA METAJLIIOB

64 O6u1me cnocoObl MOTyYSHHsI METAJUIOB,
MeTtamuryprus. CruiaBsl
DIIEKTPOJIN3 PACIUIABOB M pAaCTBOPOB
coJiell KaKk OJIMH U3 CIIOCOOOB IMOJIy4YEHUs

65 MeTasuIoB. BeruuciaeHus mo ypaBHEHUSIM
AJIEKTPOJIN3a PACIJIaBOB U PACTBOPOB
BEILIECTB

66 [TonsiTHE O KOPPO3UH METAILIIOB
Brrumciienust coctaBa cMecei ¢

67 MCIIOJIb30BAHUEM PEIICHUS] CUCTEM
yYpaBHEHUN

68 Paznuanbie TUITBI BEIYUCICHUN IO
YpaBHEHUSM XUMUUYECKHUX PEaKIUn

69 Mertannsl A-rpyni. lenounsie MmeTans

70 Haxoxnenue B mpupone. CoiicTBa
IIEJIOYHBIX METAJIJIOB

71 OKcuapl ¥ THAPOKCUIBI HATPUS U KAJTHSI
[IlenouHO3eMeTbHBIE METAILIBI.

72 Baxxneiime coeTMHEHUS KaIbIUS,
CBOMCTBA, TPUMEHEHUE

7 JK&cTKoCTh BOJIBI M CLIOCOOBI €6

YCTpaHEHUS




74

[IpakTuueckast padora Ne 8 o reme
" KECTKOCTL BOABI 1 METOEI €6
ycTpaHeHus"

75

76

77

Anromuauii. AM(poTepHBIE CBOIMCTBA
OKCHUJA U THJIPOKCH/IAa AITFOMUHUS
OO0m1as XxapakTepucTUKa METaILIOB b-
rpymil (MoOOYHBIX TTOATPYIIIT)

HCpBOHa‘IaJIBHBIG MMpEaACTaBJICHUA O
KOMIIIICKCHBIX COCIUMHCHHUAX

78

79

80

Menp u cepebpo. [Ipencrasienus 06
aMMHUaYHbIX KOMILIEKcax cepedpa u Meau
[{unk. AMoTepHbIe CBOIICTBA OKCHUIA U
TUAPOKCHUIA IMHKA

Kenezo. Oxkcuapl, THIPOKCUIBI U COJIH

xenesa (II) u sxxenesa (I1I). Yyryn u cranb
— CIIJIaBBI XKele3a

81

[IpakTuueckas pabora Ne 9. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«Baxneime MeTaIbl 1 UX
COCAUHCHHMS

82

Briuncnenus cocraBa cMmeceil ¢
WCIIOJIb30BAHUEM PEIICHUSI CUCTEM
ypaBHEHUI

83

84

Pasznmuynble TUIIBI BEIYUCIEHUN IO
YpPaBHEHUSIM XUMUYECKHX PEaKIUN

KonTtponbhas padora Ne 4 o teme

«BaxHel1me MeTajuibl U1 X
COEIUHEHUS»




85

Be3omnacHoe ncronb30BaHue BEMIECTB U
XUMUYECKUX PEAKIIUi B OBITY

86

87

HoBsie MmaTepuanbl 1 TEXHOJIOTUU.
[IpuHIUIIBL «3E€TEHON XUMUM

XuMUs 1 310pOBbE

88

XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH
cpensl. IlonsaTue o npenensHo
JIOIIyCTUMOW KOHILIEHTPAllUH BEILIECTB

(ITAAK)

&9

DKOJIOTUYECKHE MPOOIIEMBI, CBSI3aHHBIC C
COCIMHEHUSIMU YTIIEpOia, a30Ta, CEPHI,
TSOKEIBIX MeTasuIoB. Poib XumMuu B
PCIIEHUH YKOJIOTHYSCKUX MPOOIIeM

90

Ilepronnueckuii 3aKOH 1
Ilepronnueckas cucTeMa XUMHUYECKHUX
AJIEMEHTOB B CBETE TEOPHUHU CTPOCHUS
aToma

91

92

93

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHYECKHX AJIEMEHTOB U UX
COEIMHEHUH B IIepUoJIaX U Ipynmax
CrpoeHue BeniecTBa B TBEPAOM, JKUIKOM
U ra3000pa3HOM COCTOSIHUU. Buibl
XUMHUYECKOH CBS3H

Knaccudukanus XuMH4eCKUX peakIiuii
M0 Pa3IMYHbBIM MMPU3HAKAM

94

[Tporno3upoBaHue BO3MOXKHOCTH
MPOTEKaHUs XMMHUYECKUX MpeBpallieHui
B Pa3JIMYHBIX YCIOBUSIX HA OCHOBE




MPEJACTAaBICHUN XUMHUYECKON KUHETUKH U
TEPMOJIMHAMUKH.

95 XUMHUYECKUE PEAKIIUU B PACTBOPAX. 1
I'maponus conen
CBolicTBa KMCJIOT, OCHOBAaHHH U COJICH B

96 CBETE MpeACTaBICHUHN 00 1
3JIEKTPOJINTUYECKON JUCCOLMALIIHI

97 OKHUCIHUTEBHO-BOCCTAHOBUTEIbHBIE 1
peakumu. DIEKTPOIU3.
[Ipaktuueckast padora Ne 10. Pemenne

98 AKCIIEPUMEHTAJIbHBIX 33124 110 TEME 1 1
«XUMHYECKHUE PEAKIIUM
[TpakTuueckas paborta Ne 11. Pemenue

99 HKCIIEPUMEHTAJIbHBIX 33124 110 TEME | 1
«MeTtaiel, HeMETaJJIbl U UX
COCTMHECHUS»

100 PesepBHbIil ypok 1

101 Pe3epBHbIil ypok 1

102 PesepBHbIil ypok 1

OBIIEE KOJIMYECTBO YACOB I10 102 1

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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