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Pabouass mporpamMma mo XWMHH Ha YPOBHE OCHOBHOTO OOIIIEro
oOpa3oBaHHUsI COCTaBJICHAa Ha OCHOBe TpeboBaHWI K pe3ybTaram
OCBOCHHUS OCHOBHOUW 00pa30BaTeIbHOW MOpPOTpPaMMbI OCHOBHOTO
obmrero  oOpa3oBaHUs, OpeAcCTaBICHHBIX B  DeaepaabHOM
rocyJIapCTBEHHOM OOpa30BaTEIbHOM CTaHAApTE OCHOBHOTO OOIIEro
oOpa3zoBaHus, ¢ YIETOM pacHpeeIEHHBIX I10 KjaccaM MPOBEPsIC MbIX
TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOI 00Opa3oBaTelIbHOMI
OoporpaMMbl  OCHOBHOTO OOmIeTO 0Opa30oBaHHUS U DJIICMEHTOB
coaepyKaHUsl, TPEACTABICHHBIX B YHHUBEPCAILHOM KOIU(HUKATOpE
0 XUMHH, a TaKKe Ha ocHOBe [IpuMepHON mporpaMMbl BOCOIUTAHUS
00y4YaroIuXxcsl MPHU MOJIyYCHUH OCHOBHOTO OOIIEro oOpa3oBaHUs U
¢ yuérom KoHmenmuu npernogaBaHus y4eOHOrO IIpeIMeTa
«XuMus» B 00pa3oBaTeNbHBIX  oOpraHu3anusiXx Poccuiickoi
denepanuu, peaqu3yONUX OCHOBHBIC 00IIe00pa3oBaTeiibHBIC
nporpammsl (yTB. Pemiennem Kosuiernn Munnpocsemenus Poccun,
npotokoia ot 03.12.2019 N IIK-48H).

NMOACHUTENIbHAA 3AMKUCKA

CormacHO CcBOeMy Ha3HadeHUIO pabodas mporpamma Oaért
IIPEeICTaBICHUE O LEeNsX, OOmel cTpaTernu o0y4eHHs, BOCIUTAHUS
M pa3BuTHsl OOydYarolIUXCs CpEeICTBAMU Y4YEOHOTOo MpeamMeTa
«XHUMHS»;  yCTaHaBIMBAaeT  OO0Os3aTEIbHOE  MOPEIMETHOE  CO-
Jep’)kaHHe, IpeaycMaTpHUBaeT pacHpeielieHHe ero Io KjiaccaM H
CTPYKTYPHPOBAaHHE €ro II0 pasaeiaM M TeMaM Kypca, OlpeaeiseT
KOJWYECTBEHHBIE M KAadyeCTBEHHBIC XapaKTEPUCTHUKHU COACPIKAHUS;
naéT mpUMeEpHOE pacupeieieHue y4eOHBIX YacoB IO TEMAaTHYSCKHUM
pa3znenam Kypca u pEeKOMEHIYyEeMYIO (mpumepHyT0)
IOCJIEAOBATEIILHOCTh UX H3YyYEHHs] C Yy4YETOM MEXKIIPEIMETHBIX U
BHYTPHIIPEIMETHBIX  CBs3€d, JIOTHKH  y4eOHOro  mporliecca,
BO3PAaCTHBIX ocoOeHHOCTeH 00yJaronuxcsi; ornpenesnseT
BO3MOXHOCTH  IIpeAMeTa UIsl  pealiM3allid  TpeOOBaHUM K
pe3yJibTaTaM OCBOCHHSI OCHOBHOI 00pa3oBaTelIbHOW NpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIlero OOpa3oBaHUs, a TakKe TpPeOOBaHUU K
pe3yiibTaTaM OOydYeHHs] XMMHH Ha YPOBHE Iejeld H3ydeHUs Ipel-
MeTa M OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIILHOW ACATEIBHOCTH/
Y4eOHBIX IeHCTBUI yUSHUKA IT0 OCBOCHUIO YU4eOHOTI'0 COJICpIKaHUS.

OBIIAA XAPAKTEPUCTHKA YYEBHOI'O ITPEAMETA «XUMUS»

Bxnanm yuebHOTO mnpemMera «XHMHS» B JOCTIDKCHHE IIelieH
OCHOBHOTO 00mIero o0Opa3oBaHHWsI OOYCJIIOBJIEH BO MHOIOM
3HAaUYCHUEM XUMHUYCCKOW HAayKH B ITO3HAHUHU 3aKOHOB IIPUPOIHI,
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B Pa3BHUTHUH TMPOU3BOJUTEIBHBIX CHJI OOIIECTBA M CO3JIaHUH HOBOU
0a3bl MaTepUaTbHON KYJIbTYPBHI.
XUMHSI KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAayK paclpocTpaHHiIa

CBOE BJIMSHHME Ha BCE OOJACTH YEJIOBEUECKOTO CYIECTBOBAHUS, 3ajajla HOBOE
BUJICHUE MHpa, CTajla HEOThEMIIEMBIM KOMIIOHCHTOM MHPOBOH KYIBTYpBHI,
HEOOXOJANMBIM YCIIOBUEM JKU3HH OOIIECTBA: 3HAHWE XUMHUH CIY)KUT OCHOBOH JUIs
(hopMHUpOBaHUS MHUPOBO33PEHHS YEIOBEKA, €r0 NPE/ICTaBICHNI 0 MaTepUallbHOM
€IMHCTBE MHPA; BAXXHYIO POJIb HIPAIOT GOPMHUpYEMbIE XUMHUEH MPEICTaBICHUS O
B3aMMOIPEBPAILICHUSIX OSHEPTMM W 00 DSBOJIONMM BEIIECTB B  IPHPOJIE;
COBpPEMEHHas XUMHs HalpaBlieHa Ha pelleHHe mIo0aNbHBIX —MpoliieM
YCTOWYMBOTO Pa3BUTHsI YEIOBEYECTBA — CHIPHEBOM, YHEPreTHUECKOMH, MUIIEBOM
1 9KOJIOTMYECKOW 0€30MacHOCTH, MPOOJIEM 3/IpaBOOXPaHEHUSI.

B ycroBusiX BO3pacTaromiero 3HAYCHHUS] XUMHU B IKHU3HHU
o0miecTBa  CyHIECTBEHHO  MOBBICHJIACH  POJb  XHMHUYECKOTO
oOpazoBaHusi. B mnuane conuanu3anvyd OHO SIBISIETCS OJIHUM U3
ycioBUM (pOPMUPOBAHUS MHTEIUIEKTA JUYHOCTH U TAPMOHHYHOTO €&
pa3BuTHs.

COBpeMeHHOMy YCJIIOBEKY XMMHUYCCKHNE 3HAHUA HCO6XO)II/IMI)I JJ1A
pUOOpeTeHUs 0O0IIEKYJIbTYPHOTO YPOBHS, ITO3BOJISIOIIETO
YBEPEHHO TPYIUTHCA B COLMYME M OTBETCTBEHHO Y4YacTBOBAaTh B
MHOrooOpa3HoOW IKH3HMU OOlIecTBa, JJisi OCO3HAHHUS Ba)XKHOCTH
pa3yMHOro OTHOLICHUS K CBOEMY 3JOPOBBIO U 3MOPOBBIO IPYTHX, K
OKpY>Karollel IPUPOAHOU cpele, AJIsl TPaMOTHOIO MNOBEIACHUS IIPU
HCIIOJIB30BaHUN PA3JIMYHBIX MAaTEPHAIOB U XMMHYECKUX BEIIECTB B
IIOBCEJIHEBHOM >KU3HU.

Xumuueckoe 0Opa3oBaHHe B OCHOBHOM IIKOJIE SIBJISIETCS 0a30BbIM
0 OTHOIIEHUID K CHCTEME OOIIero XHMHYECKOro OOpa30OBaHMSI.
IlooToMy Ha COOTBETCTBYIOLIEM €My YyPOBHE OHO peaan3yer
nopucymue obieMy XUMHUYECKOMY OOpa3OBaHHUIO  KITIOUEBBIE
LIEHHOCTH, KOTOPBIE OTPaykaloT rocy apCTBEHHbIE, OOIIECTBEHHEIE U
WHIUBUIYIBHBIE NOTPEOHOCTH. DTHUM OIpenessercsi CYUIHOCThb

obmreit  crparerum  OOydYeHHUs, BOCHHTAaHUA ©W  Pa3BUTHUA
00y4Yaromuxcs CpeICTBAMHU YIEOHOTO IpeaMeTa « XUMU».
N3yuenue npeaMera: 1) CIIoCcOOCTBYyET peanuzanuu

BO3MOXXHOCTEH JUIsI caMoOpa3BUTHS M (HOPMHUPOBAHUS KYJIBTYPBI
JTAIHOCTH, €€ o0IIel 1 QyHKIMOHATBPHOU TPAaMOTHOCTH; 2) BHOCHUT
BKJIaJ B ()OPMHUPOBAHHME MBIIIJICHUSI U TBOPUYECKUX CIIOCOOHOCTEH
HOJPOCTKOB, HaBBIKOB ux CaMOCTOSITEIbHOU yueOHOU
JIeSITEIbHOCTH,  DKCIIEPUMEHTAIBHBIX n HCCIIEIOBATEIIBCKUX
YMEHHH, HEOOXOTUMBIX Kak B  IIOBCEJHEBHOW  >KW3HH,



TaKk W B TPOPECCHOHAIBHON JESITEIBLHOCTH; 3) 3HAaKOMHUT CO
cnenupUKON HAYyYHOTO MBIIIJICHHS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIs[la HA €JUHCTBO HNPUPOJABI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
sTarioM B (OPMHPOBAHWHM E€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH
nmoApocTkoB; 4)  crmocoOCcTByeT  (OPMHUPOBAHHUIO  IIEHHOCTHOTO
OTHONIEHUS K €CTECTBEHHO-HAy4YHBIM 3HaHUSAM, K MpUPOJE, K
YeloBEeKy, BHOCHUT CBOW BKJIaJ B DJKOJIOTHUYecKoe oOpa3oBaHUE
IIKOJILHUKOB.

HaszBanHble HanpaBiaeHUsI B 00y4YEHUH XUMHUHU 00€CTIeUNBaIOTCS
cnenudukon coaep KaHUs npeaMera, KOTOPBIH SIBJISIETCS
MeJaroriyecky aJanTHPOBAHHBIM OTPAKEHUEM 0a30BOM HayKH XUMUU
Ha OIIPEAEJEHHOM dTare e€ pa3BUTHUSL.

Kypc XMMHH OCHOBHOW IIKOJIBI OPUEHTHUPOBAH Ha OCBOCHHE
00yJaromMMHUCsT OCHOB HEOPraHWYECKOW XWMHUHM HM HEKOTOPBIX
MOHSITUI U CBEICHUH 00 OT/IEIbHBIX 00BEKTaX OPTAHUYECKON XUMHU.

Crpykrypa coxmepxaHusi npenMera copMHpOBaHa Ha  OCHOBE
CHUCTEMHOI0 ToAxo/a K ero uzydenuto. ConepxaHue CKIAIbIBaeTCSd U3 CHCTEMBI
MOHATHH O XHWMUYECKOM DJJIEMEHTE U BCHICCTBE U CHCTCMBI MOHATHHA O
XUMHUUYECKOH peakimuu. O0e O3TH CHCTEMBI CTPYKTYPHO OpraHW30BaHbBI IO
IPpUHOHNITY IIOCII€AOBATECIILHOTO Pa3BUTHSA 3HaHUH Ha OCHOBE TCOPETUICCKUX
MIPE/ICTABJICHUI Pa3HOTO YpPOBHS: aTOMHO-MOJEKYJISIPHOIO YYEHHUsS] KaK OCHOBBI
BCEro ecTecTBO3HaHus, ypoBHs [lepuonnueckoro 3akona JI. . MenneneeBa kak
OCHOBHOI'O 33aKOHa XWUMMH, YYEHHUS O CTPOCHHMM aToMa M XUMHYECKOH CBs3H,
MIPEACTABICHUI 00 3JIEKTPOIMTUUYECKON IUCCOLMALMU BEIIECTB B PacTBOpax.
Teopernueckue 3HaHUS PacCMATPUBAIOTCSI HA OCHOBE dMIIMPHUYECKHU TTOTyYEHHBIX
U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEIOBATENBHO OT OAHOTO YPOBHS K
JIpYroMy, BBINONHAA (YHKIMH OOBSACHEHHS W IIPOTHO3HPOBAHUS CBOKHCTB,
CTPOEHHS U BO3MOXKHOCTEH IIPAKTUYECKOTO IPUMEHEHUs U  TOMydeHUs
H3y4aeMBbIX BEILECTB.

Taxkast opraHuzanusi copepKaHusl Kypca CHOCOOCTBYET MPeJICTaBICHHUIO
XUMHUYECKOM COCTAaBJIAIOLIEH HAYYHOW KapTHUHBI MHpA B JIOTUKE €€ CUCTEMHOU
npuponsl. TeM cambIM  oOecredMBaeTCs BO3MOXKHOCTH (DOPMHPOBAHHSA Y
00yJaromuxcsi [EHHOCTHOTO OTHOIIGHHS K HAaydHOMY 3HaHHIO M MeEToJaM
MIO3HaHMA B HayKe. BajkHO Takke 3aMETHTh, YTO OCBOCHHE COAEp)KaHHA Kypca
MPOUCXOMUT C TMPUBICUEHHEM 3HAHMH U3 paHee M3YYCHHBIX KYypCOB:
«Oxpyxarommuiit Mupy, «buonmorus. 5—7 xnacce» u «Pusmka. 7 Kiraccy.

HEJIN U3VUYEHNA YUYEBHOI'O ITPEAMETA «XUMUS»

K  HampaBieHuio  OEpBOCTENEHHOM  3HAYUMOCTH  IPH
peamu3zanmun  00pa3oBaTENbHBIX (YHKOUM mOpenmera «XHUMUI»
TPAaJMIMOHHO OTHOCIT (POPMHUPOBAHME 3HAHUH OCHOB XHMHUYECKOU
HayKH Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOU
JIeATENbHOCTH YEJIOBEKAa M KaK OJHOrO0 M3 KOMIOHEHTOB MHPOBOU
KYJIBTYPBI.
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3agadya TipeaMera  COCTOMT B (OPMHPOBAHUHM CHCTEMBI
XAUMHUYECKUX 3HAHUUW — BaKHEHIIMX (PaKTOB, MOHITHI, 3aKOHOB U
TEOPETHYCCKHUX MOJIOXKCHUH, JIOCTYITHBIX 00600meHnH
MHPOBO33PESHYECKOr0 XapaKTepa, s3blKa HayKH, 3HaHUW O HAayJHBIX
METOJIaX H3YYCHHUsI BCUISCTB U XUMHUYCECKHUX PCEaKIUW, a TakXKe B
dbopMUpOBaHUM U pPa3BUTHU YMEHHH W CIOCOOOB MESTEIHLHOCTH,
CBSI3aHHBIX C IUIAaHUPOBAHUEM, HAOJIOJCHHEM M IPOBEICHHUEM
XHMHUYECKOTO DKCIIEPHUMEHTa, COOJIOICHUEM IpaBHUil 0e30IacHOIO
oOpalleHust ¢ BemecTBaMu Hapsiny ¢ 9THM Iieiau M3y4YeHHs IpeaMeTa
B IpOrpaMMe YTOYHEHbI W CKOPPEKTHPOBAHBI C YYETOM HOBBIX
IIPUOPUTETOB B CHCTEME OCHOBHOIO 00111ero oobpaszoanusi. CeromHs B
oOpa3zoBaHMM 0c000 3HAYMMOW TIpU3HAETCSI  HAIPABICHHOCTH
00ydYeHHsT Ha Pa3BUTHE U CAMOPA3BUTHE JIUYHOCTH, (P OPMHUpOBaHUE €&
HWHTEJJICKTa W oO0meidl KynbTypbl. OOydeHHE YMEHHIO YUYHUTHCS H
IPOJOJIKATh CBOE 0O0pa30BaHUE CAMOCTOSTEIBHO CTAaHOBUTCS OJHOMU
13 BaXKHEHIINX (PYHKIMI y4eOHBIX IPEIMETOB.

B cBsI3u ¢ 3TUM IIpU U3y4YE€HUU IIpeAMETa B OCHOBHOM IIKOJIE

JOMHUHHUpYIOIIIee 3HAYCHHUE TPUOOPEIN TaKHe [[eI1, KakK:
(opMupoBaHHME HMHTEJIEKTYaIbHO Pa3BUTOW JIMYHOCTH, IOTOBOH K
caM000pa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO
pelieHuii, crnocoOHOW aaanTUPOBaThCI K OBICTPO MEHSIOIUMCS
YCIIOBUSIM >KU3HH;
HAIIPaBJIICHHOCTh OOYyYeHHsI Ha CHCTEeMaTH4YeCKOe MPHUOOIICHHUE
ydamuxcs K CaMOCTOSTEIIbHOM IO3HAaBaTEILHON AEATEIbHOCTH,
Hay4YHbIM MeTOJaM IIO3HaHMs, (QOPMHUPYIOIIUM MOTHBALIUIO U
pa3BuUTHE CIOCOOHOCTEH K XMMUH;

obecrnieueHue YCJIOBUM, CHOCOOCTBYIOIIHUX OpHUOOPETEHUIO
O0yYaronUMHCs OIbITa PAa3HOOOPA3HOU JIEATEIBHOCTH, MO3HAHUS U
CaMOITO3HAHUsI, KJIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTCHIIHIA),
HMEIOIINX yHHUBEpCAJlbHOE 3HA4YCeHWE Ui Pa3jIMdHbIX BUJOB
JIeSITEJIbHOCTH;, (OPMUPOBAHHE YMEHUH OOBSICHIATH W OLICHUBATH
SIBJICHUSI OKPY’)KAaloIIero MHpa Ha OCHOBAaHUU 3HAHUH W OIBITA,
MOJYYCHHBIX MNPU U3YYECHHN XUMHUH;, GOPMHUPOBAHUE Y O0YYaFOIIHUXCSI
TYMaHUCTHUYECKUX OTHOIICHUNW, MOHUMAHUS [IEHHOCTH XHUMHYECKUX
3HAHWUH I BBIPAOOTKH IKOJOTHYECKH IeTIECO00Pa3HOT0 TOBEACHUS B OBITY
U TPYIOBOH JEATETHbHOCTH B IENSAX COXPAHEHUS CBOErO 3[0pOBbsS U
OKpYXafolllel MPHUPOMHON CpeAbl. pa3BHUTHE MOTHBAIIMA K OOY4YCHUIO,
CHOCOOHOCTEH K CaMOKOHTPOIIO M CaMOBOCIIMTAHHUIO Ha OCHOBE
YCBOCHUS 00IIIeUYeIOBEYECKIX IEHHOCTEM, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOpPY TIpOodUIISE U HAMNPABICHHOCTH JaIIbHEHUIIETO
oOy4JeHHsI.



MECTO YYEBHOI'O TTPEAMETA «XUMWS» B YYUEBHOM IIJIAHE

B cucreme ob6mero ooOpasoBaHusi «XUMHUS» TIpU3HaHA
00s13aTeNbHBIM YYEOHBIM MPEIMETOM, KOTOPBIM BXOJHUT B COCTaB
npenmeTHoi ooactu «EcrecTBeHHO-HAayYHBIE ITPEMETHIY.

Y4eOHBIM TJIaHOM Ha €€ HW3ydeHue OTBeAcHO 136 ydeOHBIX
4acoB — IO 2 4 B HEJENI0 B 8 U 9 Kj1accax COOTBETCTBEHHO.

Jist xaxxzaoro kjiacca MNpedyCMOTPEHO pe3epBHOE yudeOHoe
BpeMsi, KOTOpO€ MOMXKET OBITh HMCHOJBb30BAHO  YYaCTHUKAMH
00pa3oBaTeIbHOIO Ipolecca B Heiaix (GOPMUPOBAHUSA BapUaTHUBHOU
COCTaBJISIIOIIIEN COJIepIKaHUsI KOHKPETHOH paboueit mporpammel. [Ipu
3TOM OO0s3arTenbHas (MHBapHAHTHAs) 4YacTh COJACSpYKaHUs TpeJIMeTa,
YCTaHOBJIGHHAsi TIPUMEPHON paboueld TporpaMMoi, U Bpems,
OTBOJIMMOE Ha €€ NU3y4eHHUeE, JOJDKHBI ObITh COXPAaHEHBI OJTHOCTHIO.

B cTpykrype paboueil mporpaMmbl Hapsiy C HOSCHUTEIbHOM
3alMCKON BBIJIEJIECHBI CIEAYIOIUE Pa3Aeibl:

IUTAaHUPYEMbI€ pe3yJIbTaThl OCBOCHHUS Y4YeOHOro IIpeaMeTa
«XUMUS» — JIMYHOCTHBIE, MeTaIlpeIMeTHhIE, IPEeIMETHHIC;

colepkaHHe ydeOHOro mnpeaMera «XUMHUsS» IO ToJaMm
00yueHHs;

INPUMEpPHOE TEMAaTHUYECKOE€ IUIAaHUPOBAaHHE, B KOTOPOM
JIETAJIM3UPOBAHO COJAEPKAHUE KaXKJ10M KOHKPETHOM TEMbI, yKa3aHbI
KOJWYECTBO 4acOB, OTBOJAWUMBIX Ha €€ M3yuy€HHE, U OCHOBHBIC BHUJbI
yueOHOH JIesTeIbHOCTH Yy4YeHHKa, (OopMHpyeMble NOPU H3YyUCHUH
TEMBbI, IPUBEAEH NEPEUCHDb JEMOHCTPALINM, BBIIOIHIEMbBIX YUUTEIIEM,
U TepedeHb  PEKOMEHJYyEeMBIX  JIabOpaTOpPHBIX  OIBITOB U
MMPaKTUYEeCKUX PaboT, BEIMOIHAEMBIX YUalIUMHUCS.

COJEPXAHUE YYEBHOI'O IIPEAMETA «XUMUS»
8 KJIACC

ITEPBOHAYAJIBHBIE XUMNWYECKUE ITOHATUA

IIpenmer xumun. Ponb XMMHM B JKU3HM YellOBeKa. Tena M BELIECTBA.
Ou3nUecKre CBOMCTBAa BEMIECTB. ATrperatHoe COcTosHHE BemiecTB. [loHsTHE O
METOAaxX TO3HAHWA B XUMHH. XUMHS B CHCTeMe HayK. UWCThIe BemecTBa M
cMmecr. CriocoOBI pa3IeneHus CMEecei.

ATOMBI W MOJEKYNbl. XUMUYECKUE 3JIeMEHTHl. CHMBOIBI XUMHYECKIX
aeMeHTOB. [IpOCThIe U CIIOKHBIE BelIeCTBa. ATOMHO-MOJICKYISIPHOE YICHHE.

Xumudeckas ¢opmyna. BaleHTHOCTb aTOMOB XHMHYECKUX 3JIEMEHTOB.
3aKOH IIOCTOSHCTBA cocTaBa BemlecTB. OTHOCUTEIbHAs aTOMHAs Macca.
OTHOCHTENbHAS MONIEKYJIsIpHas Macca. MaccoBast TOJsl XUMHUYECKOTO 3JIeMEHTa B
coennHeHuU. Du3nueckue U XUMHUYECKUE SIBIEHUsS. XUMHUYECKasl peakuust u eé
MIpU3HAKA. 3aKOH COXPAaHCHHS MACCHI BEIECTB.



Xumuueckue ypaBHeHHs. Knaccupukanus XUMHUYECKUX —PEaKIUi
(coenuHeHMs, pa3NOKEHHs, 3aMEIICHNs, OOMeHa). XUMHYECKUH AKCIIEPUMEHT:
3HAaKOMCTBO C XMMHYECKOH TOCYIOH, C MpaBWwiIaMu paboTHl B J1abopaTopuu U
npuéMaMu oOpaleHus ¢ 1a00paTOpHbIM 000pYIOBaHHEM; H3YUEHHE U OIHCAHUE
¢u3nyeckux CBOHCTB 00pa3sloB HEOPraHMYECKUX BEINECTB; HaOIIogeHHE
¢u3nyeckux (IUIaBI€HUE BOCKA, TasHME JIbJA, pacTHpaHHEe caxapa B CTYIIKe,
KUTICHUE W KOHJEHCAlUsl BOJbI) M XUMHYECKHX (TOpEHHE CBEYH, NMpPOKaJIHBaHHE
MEJIHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCIOTON) SABJICHHI, HAOIIOIeHHE U
OITMCaHWe TMPU3HAKOB IPOTEKAHUSI XUMHYECKUX peakiuil (pasjokeHue caxapa,
B3aUMOJICIICTBHE CEpHOM KUCIOTBI C XJOpPHUAOM Oapus, pa3jioXKeHue
ruapokcuga Menu(ll) mpm HarpeBaHHMHM, B3aMMOJCHCTBHE jXKelie3a C
pactBopom conu meau(ll)); nzyuenne crmocoboB pasaeseHus: cmece (c
IIOMOIIIBKO Mar”Hura, CbI/IJ'II)TpOBaHI/Ie, BbITIApHUBAaHHUEC, JIUCTUILIIALINA,
xpomarorpadusi), MpOBeASHNE OUYUCTKH MOBAPEHHOM COJIH; HAaOII0AeHNE
W OIHCaHWE pe3yJbTaTOB IIPOBEACHUS ONbITa, WILTIOCTPUPYIOMIIETO
3aKOH  COXpaHEHMsI  MacChl;  CO3JaHUE  MoJeled  MOJIeKyJ
(IrapocTep>KHEBBIX).

BAXHEMLUWE MPEACTABUTEN HEOPTAHWYECKUX BELLIECTB

Bo3nyx — cmecs razoB. CoctaB Bo3ayxa. Kucmopon —
3JIEMEHT U OPOCTOE BemecTBO. HaxokaeHue Kuciaopoma B OpPHUPOJE,
(puznueckne m xuMHYECKHe CBOMCTBa (peakiuu ropeHwus). OKCUJIBI.
IIlpumenenne kucimopoma. CrocoObl TOJNy4YEeHHUs] KHUCIOpOda B
J1aGopaToOpUU U MPOMBIIIJICHHOCTH.

KpyroBopor kucimopoma B mnpupome. O30H —  amIoTpomHAA
MoudUKaIMs KUCIOPO/Ia.

TemnoBoit  3dexkT  XUMHUUYECKOH  peakiuu, TEPMOXUMHUYCCKHE
YpaBHEHHS, 3K30- M JSHIOTEPMHUYECKHE pPEaKIMH. TOIUIMBO: yroib M METaH.
3arpsi3HeHHE BO3IyXa, YCHICHHE TApHUKOBOTO AP QeKTa, pa3pylieHre 030HOBOTO
CIIOA.

Bonopon — snemeHT 1 npoctoe BemecTBo. HaxoxxaeHue Bomopona B
npupone, (usnvyeckme W XUMHYECKHE CBOWCTBA, NPHUMEHEHHE, CIOCOOBI
noyderns. Kucnotsr u comnm.

Kommgectro BemectBa. Mons. Momsipaas Macca. 3akoH ABOTraipo.

Momsipubiii 00bEM Ta30B. Pacu€Tel M0 XWMHUYECKHM YpaBHCHHSIM.
®duznyeckue cBorcTBa Boabl. Boja kak pactBoputens. PacTBOpEL.

HaceimenHsie 1 HeHaChIEHHBIE PacTBOPHL. PacTBOPHIMOCTH BEIIECTB B
Bojie. MaccoBast J0sl BEIIECTBA B pacTBOpe. XWUMHYECKHE CBOMCTBA BOJIBI
OcHoBanus. Ponb pacTBOpPOB B NMpHpOJIE M B )KU3HM denoBeka. Kpyrosopor Boss!
B Ipupoe. 3arpsisHeHHE NPUPOAHBIX BoA. OXpaHa M OYNCTKA MPUPOJHBIX BOJI.



Knaccupukars HEOPTaHUYECKUX COCTUHCHUT. OKCHIIBL.
Knaccudukamust  OokcumoB:  coneoOpasyroniue  (OCHOBHBIC,  KHCJIOTHEIC,
amQotepHsie) U HeconeoOpa3zyromue. HoMeHKIaTypa OKCHIOB (MeXTyHapoIHas
U TpUBHANbHAs). Du3nyeckne M XUMHUUYCCKHE CBOWCTBA OKCHIOB. [lomyucHme
OKCHJIOB.

OcnoBanms. Kiaccudukamust ocHOBaHHMHA: IIENOYM U HEPACTBOPHMBIE
ocHOBaHMs. HomeHknaTypa OCHOBaHMH (MEXIyHapomHass W TpUBHAJIbHAs).
duznyeckre 1 XUMUIECKHe CBOMCTBa ocHOBaHM. [lomydeHrne ocHOBaHUI.

Kucnorsl.  Knaccupukammss ~— kucnmor.  HomeHkmatypa — KHCIOT
(MeXayHapOIHAS U TPUBUATBHAA). DU3HUCCKIC B XUMHUYCCKHE CBOMCTBA KUCIIOT.
Psin aktuBHocTn MetamioB H. H. bekerosa. [lonyuenue Kucior.

Comu. HomeHkiaTypa coneii (MeX/IyHapoiHasi U TPUBHAIbHAS).

duznyeckre U XuMuieckue cBoiicta coneil. [lomyuenue comneil.

I'eHeTHueckast CBA3b MEXIY KiaccaMH HEOPTaHHUUECKUX COCIMHCHHIA.
XUMHUYECKUH HKCIIEPUMEHT: KaueCTBEHHOE OIpe/ielIeHHe COAepKaHus KUCIopo/ia
B BO3/yXe; IONydeHHe, coOUpaHMe, paclio3HaBaHHE W H3Yy4eHHWE CBOMCTB
KUCIIOpo/ia; HaOMI0JIeHNe B3aMMOJICHCTBHS BEIIECTB C KUCIIOPOJOM U YCIIOBHS
BO3HHKHOBEHMS M IPEKPAIICHUS ropeHus (okapa); O3HAKOMJICHHE ¢ 00pa3IiaMu
OKCHJIOB U OITMCaHWE WX CBOMCTB; IMOJy4YeHUE, coOMpaHHEe, pacllO3HABaHUE WU
U3y4eHHe CBOWCTB BOAOpoJa (TOpeHHe); B3aUMOJCHCTBHE BOJOPOJA C OKCHIOM
menu(ll) (Bo3mMOKHO MCHONB30BaHHE BHJICOMATEPHUAJIOB); HAOIIOJICHUE
o0pa3ioB BEILECTB KOJMYECTBOM 1 MOJIb; HCCIIEI0OBAaHUE
OCOOEHHOCTEH PACTBOPEHHS BEILECTB C PAa3IMYHON PAaCTBOPHUMOCTHIO;
IIPUIOTOBJICHUE PACTBOPOB C OIpPENeJEHHOM MacCOBOM  JoOJieH
pacTBOPEHHOTO BEMISCTBA; B3aMMOJCHCTBHE BOJBI C MeETalJIaMU
(maTpuem " KaJILITHEM) (BO3MOXKHO HUCTIOJIb30BaHUE
BUACOMATEPHUAIIOB); OMNpPEICIICHUE PacTBOPOB KHUCJIOT H MIEJIOYeil C
MOMOIIbI0O WHIAMKATOPOB; HCCIIEIOBaHUE OO0pa3lloB HEOPTAaHHUYECKHX
BEIIIECTB PAa3JIMYHBIX KJIACCOB; HAOJIOJEHUE W3MEHEHUsI OKpACKHU
UHAWKATOPOB B  pacTBOpax KHUCIOT U  IIeJo4Yel; H3yUdeHHE
B3ammojieictBus okcupa menu(ll) c pacTtBopoM cepHOW KHCIOTHI,
KHCIIOT C MeTaJUlaMH, peaKOuil HeUTpanu3anuu;, IOJIydeHHE
HEepacTBOPUMBIX OCHOBAaHHUU, BEITSCHEHHE OJTHOTO MeETajula IPYTUM U3
pacTBOpa COJIM; pemieHHe OSKCHSPUMEHTAIBHBIX 3aJad II0 TeMe
«Baxxnelmue Kiaccbl HEOPTaHUUECKUX COCTUHEHUN».

Meproanuecknin 3akoH u MNeproanyeckas cmcteMa XMMUUECKUX
anemeHToB [l. V. MerHgeneesa. CtpoeHne aTOMOB. XMMUyeckas CBA3b.

OKMcAnTeNbHO-BOCCTaHOBUTEIbHbIE peakumnn.

HCpBLIe ITOIIBITKH KJ'IaCCI/I(I)I/IKaIII/II/I XUMHYCCKHUX DJJICMCHTOB.
IlousTue o rpymmax CXOOHBIX 3JICMCHTOB (HIGJ'IO‘IHLIC U IICIIOYHO3EMCECIIbHBIC
METaJJIbI, TaJIOTCHBI, HTHEPTHBIC FaBBI).
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DNeMEeHTHI, KOTOPBIE 00pa3yroT aM()OTEPHBIC OKCHITBI U THAPOKCH/IEL.

Ilepunoguuecknit  3akoH. Ilepuomuueckass cucreMa  XUMUYECKHX
anemenToB J[. 1. Menneneea. KoporkoneprnonHas u JuImHHONIEpUOAHAST (DOPMBI
ITepnoanueckoit cuctembl xumMuueckux snemeHToB J[. V1. MenneneeBa. [lepuoabt
u rpynnbl. Du3nueckuit CMBICT TOPSAKOBOIO HOMEpa, HOMEPOB IMEpHUOAA U
TPYIIbBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sep. M3oTomsl. OneKTpOHEI.
CTpocHHE AIEKTPOHHBIX 000J0YEK aTOMOB NEPBBIX 20 XUMHUYECKHX SJIEMEHTOB
ITepnognueckoit cucremsl JI. Y. MenaeneeBa. XapaKTepuUCTUKa XUMHYECKOT'O
3JIeMeHTa Mo ero nonoxkeHuto B [lepuoguueckoit cucreme /1. V1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUs pajuyca aToOMOB XHMMHUYECKHX dJe-
MEHTOB, METaJUIMYECKHX U HEMETAJNIMYECKUX CBOKMCTB IO IPYMNaM U MEPUONIaM.
3nauenue Ilepuoauueckoro 3axoHa u Ilepuoguueckol CUCTEMBI XUMHUYECKHX
SJIEMEHTOB JJIs pa3BUTUsl Hayku U mpaktuku. JI. . MenneneeB — y4€HbIl U
TpaKJaHUH.

Xumnueckast cBa3b. KoBaneHTHas (TMONspHAs M HEMONSPHAs) CBA3b.
DNEeKTPOOTPUIIATENILHOCTh XUMHUYECKUX JJIeMEeHTOB. MoHHast cBszb. CTeneHb
okucienus. OKUCIUTENbHO-BOCCTAHOBUTENbHbIE peakiuu. [Ipoiiecchl oKucIeHus
Y BOCCTaHOBJICHUSA. OKUCIIMTEIN U BOCCTAHOBUTEJIH.

XUMUYECKUI SKCIICPUMEHT: M3ydeHHEe 00pa3IloB BEIIECCTB METaj- JIOB U
HEMETaJIOB; B3aMMOJICHCTBHE THIPOKCHIA LHWHKA C PacTBOPaMHU KHUCIOT U
LIeJI0Yel; MPOBEICHUE OMNBITOB, WUTIOCTPUPYIOIIUX HPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEaKIiH PA3I0KEHHs, COSIUHCHHUS).

MexnpegMeTHble CBA3M

Peanuzanuss  MeXINpeOMETHBIX  CBSI3€d OpU  U3YUYECHUHM
XAMHH B 8§ KJacce OCYLIECTBIAETCS Yepe3 MHCIONb30BaHHE KaK OOLIHMX
€CTECTBEHHO-HAYUHBIX TOHATHH, TaK U MOHSITUH, SBIAIOMINXCS CUCTEMHBIMH IS
OTZACTBHBIX IIPEAMETOB ECTECTBEHHO-HAYIHOT'O IIUKJIA.

OOe ecTeCTBEHHO-HayYHbIE ITOHATHS: HAay4dHBId (axT, THIOTE3a,
Teopusi, 3aKOH, aHAJN3, CHHTE3, KJIACCU(PUKAINS, IEPHOINIHOCTb, HaOIIOICHNE,
9KCTIEPUMEHT, MOJEINPOBAHNE, N3MEPEHUE, MOJIETb, SIBICHHE.

®u3uka: Marepus, aroM, 3JEKTPOH, INPOTOH, HEWTPOH, WMOH, HYKIIHJ,
W30TOIIBI, PAIMOAKTHBHOCTD, MOJIEKY/a, 3JEKTPUUECKHUI 3apsl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEILIECTBA, Ta3, (YU3NUECKNE BETWUIHMHBI, CMHHIBI
N3MEpEeHns, KOCMOC, TTaHETH, 3BE37b1, ComHIIE.

Buonorus: gorocunres, nprxanue, 6mocdepa.

leorpadms: atmocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE IOPOIFI,
TIOJIE3HBIE HCKOMAaeMbIe, TOIUINBO, BOJHBIE PECYPCHI.
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9 KJIACC

BeLIJ,eCTBO U XMMUYEeCKaAa peakumna

Ilepromuueckuit  3axkoH. Ilepuomnmdeckas cucTeMa  XUMHYECKHX
anementoB J[. M. MenneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB XMUMMYECKHUX SJIEMEHTOB IEPBBIX TPEX IMEPHUOJIOB, Kajus,
KaJbIMd M UX COEAMHEHHH B COOTBETCTBUM C TIOJIOKEHHEM OJJIEMEHTOB B
[lepronuueckoil cucreMe 1 CTpOEHHEM HX aTOMOB.

CrpoeHue BelecTBa: BUAbI XUMHUYECKOHN CBSI3U. THIBI KPUCTATIIUNYECKUX
PeImeETOoK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAUINYECKOH PEIETKH 1
BHJ]a XUMHUECKOH CBSI3H.

Knaccudukammss ¥ HOMEHKIAaTypa  HEOPraHMYECKHX  BEIIECTB
(MexInyHapopHass W TpUBHAJbHAas). XHMHUYECKHE CBOWCTBAa  BEILECTB,
OTHOCALIMXCS K  pa3IMYHBIM  KJlaccaM  HEOPraHWYeCKHUX  COEIUHEHHI,
FCHETUYCCKas CBA3b HECOPIraHUYCCKHUX BEHICCTB.

Kiaccuukanmss XMMUYECKUX peakiyid 1Mo pa3iH4yHbIM IpHU3HAKaM (T10
YHCITY U COCTAaBY YYaCTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIIOBOMY 3 (deKTy, 1o
W3MEHEHUIO CTEIleHEN OKMCIIEHUSI XUMHUYECKUX 3JICMCHTOB, 110 O6paTI/IMOCTI/I, o
YUYaCTHIO KaTajau3aTropa). DK30- U S3HJOTEPMHUUECKUE PeakIiH, TePMOXUMHUYECKHE
ypaBHEHHSI.

[ousiTue o ckopocTn XMMU4ecKoi peakiuu. [loHsiTe 00 00paTUMBIX U
HEOOpaTUMBIX XUMHYECKUX peakiusax. [IoHATHEe O FOMOTeHHBIX M reTep OreHHBIX
peakuusix. IlonatHe o XxumuueckoM paBHOBecHH. DaKTOpPbI, BIUSIONIME Ha
CKOPOCTb XUMHYECKON PEaKIUH U MOJI0KEHUE XUMUUECKOTO PaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIIBHEIE PEAKIMU, DJIEKTPOHHBIA OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENbHOW  peakumu.  CocTaBieHHE  ypaBHEHUM
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH €  HCIOIb30BAaHMEM METOZA
AJIEKTPOHHOr0 OajaHca.

Teopust 37EKTPOMTUTHYIECKOH JMCCOIMALMM. OJIEKTPOIUTBI M He-
neKTponuThl. KaTHoHBI, aHHMOHBI. MeEXaHM3M JHMCCOIMAIMM BELIECTB C
pa3NUYHBIMH BHIAMHU XUMHYeCKOH cBs3H. CteneHp aucconuanuu. CHUIBHBIE H
cita0bIe STIEKTPOIHTHL.

Peakiun moHHOro oOMeHa. YCIOBHS TNPOTEKaHHSA PEaKIid HOHHOTO
oOMeHa, TOIHBIE W COKpam¢HHbIE HOHHBIE YpaBHEHHA peakiuil. CBoiicTBa
KHCJIOT, OCHOBAaHMH W COIIEH B CBETE MPEICTaBICHUI 00 AIIEKTPONUTHIECKON
quccounanuu. KauectBeHHble peakiiuu Ha HOHBL. [IoHsATHE O ruApOIU3e coen.

XUMHYECKUI SKCIEPUMEHT: O03HaKOMJICHUE c MOZAETSAMU
KPHCTAJUIMYECKUX PEMETOK HEOPraHMYECKWX BENIECTB — METAUIOB H
HeMmeTaluioB (Tpadura W anMasa), CIOXKHBIX BEIIECTB (XJIOpWAa HATpHs);
HCCIIEOBAaHNE 3aBHCUMOCTH CKOPOCTHM XHMHUYECKOW pPEaKIMU OT BO3ACHCTBHSA
pa3nUIHBIX (HaKTOPOB; UCCIEAOBAHUE 3JIEKTPONPOBOIHOCTH PACTBOPOB BEILECTB,
Tpolecca JUCCOLHMALMK KUCIIOT, IeNodell n coiel (BO3SMOXKHO HCIIONB30BAaHHE

BHIEOMATEPUAIIOB);
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MPOBEJICHUE ONBITOB, MWUIFOCTPUPYIOIMX TPH3HAKK NPOTEKAHUS peaKIuit
HOHHOTro oOMeHa (0Opa3oBaHME OCallKa, BBIIEICHHE Ta3a, 00Opa3oBaHHE BOIbI);
OMBITOB, WUIIOCTPUPYIOIIUX HPUMEPBl  OKUCIHTEIBHO-BOCCTAHOBUTEIBHBIX
peaknuii (TOpeHHME, PpEaKUUHM pPa3IOoKEHUs, COCIMHEHMs); pPAClO3HAaBaHME
HEOPTaHWYECKUX BEIICCTB C TIOMOLIBI0 KAYECTBEHHBIX PEAKIMil HAa HWOHBL,
pelieHne SKCIIePUMEHTATBHBIX 3a/1a4.

HemeTannbl 1 nx coeanHeHmnaA

OOmiast xapaktepucTrka ranoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (pU3MYecKue CBOWCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XHMMHYECKMEe CBOMCTBA Ha TIpUMepe Xjopa
(B3aMMOJIEHCTBHE C MeTaJUIaMH, HEMETaJUlaMH, MIerodaMu). XJIIOpOBOJOPOI.
ConstHast KHMCIIOTa, XMMUYECKHE CBOICTBa, MONydeHUe, NpuMeHeHue. JleficTBue
XJOopa W XJIOPOBOAOpPOAA Ha OpPraHM3M 4elloBeKa. BakHeilline XJIOpuibl U UX
HaxOXKJCHUE B IPUPOJIE.

OOmiast xapakrepuctuka dineMeHToB VIA-rpynmbel.  OcoOeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEPHbBIE CTEIIEHU OKHCIICHUSI.

CrpoeHue n (hu3nueckre CBOMCTBA MPOCTHIX BELIECTB — KHUCJIO- poja U
cepbl. AJUTOTPOIHBIE MOIU(UKALUH KUCIOpOAa U cepbl. XUMUUYECKUE CBOMCTBA
cepbl. CepoBoIOpoa, CTpoeHHE, GU3MIECKHE U XUMHUYECKHue CBOHCTBA. OKCHIbI
cepbl Kak MPEACTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KHUCIOTa, (Gu3nyecKue u
XMMHYECKHEe CBOHCTBa (00mME Kak MpeacTaBUTeNs Kiacca KHUCIOT M
crenudpuyeckue). XUMHYECKHE PEaKIUH, JISKAIIUe B OCHOBE MPOMBIIUICHHOTO
criocoba monmydeHus: cepHod KHCHOTHL. [Ipumenenue. Conmu CepHOM KHCIIOTHI,
Ka4yeCcTBEHHasl peakius Ha cyiabdar-uoH. HaxoxkaeHue cepbl U €€ coeMHEHNH B
npupoge. XUMHUECKOE 3arpsI3HEHHE OKPYXAIOLIeH cpeiibl COeNNHEHUSIMU CEpBbl
(KUCTIOTHBIE [OXKIOHW, 3arps3HEHHE BO3MyXa M BOJOEMOB), CHOCOOBI €ro
MIPEAOTBPALLICHUS.

OOmass  xapakTepuctuka 3ieMeHToB VA-rpynmel.  OcoOGeHHOCTH
CTPOEHHS aTOMOB, XapAKTEPHBIE CTEIIEHN OKHCIIEHUSI.

A30T, pacrmpocTpaHeHHe B MpuUpoae, (U3MUEecCKHe H XUMHYECKHE
cBoiictBa. KpyroBopor aszora B mpupome. AMMHAK, ero (QHUIUUECKHE U
XVMHYECKHE CBOWCTBA, NOMydeHHMe U mpuMmeHeHne. ConM aMMOHHS, HX
(u3HUeCcKre 1 XUMHIECKHE CBONCTBA, TPUMEHEHHE.

KavecTBeHHass peakumsi Ha HOHBI AMMOHMA. A3OTHas KHCIOTa, €&
moydeHre, (GU3NIECKHe M XUMHUYECKHE CBOICTBa (0OmME KaK IMPEICTaBUTENS
KJlacca KUCIOT U cnenududeckne). VMcnons3oBaHne HUTPATOB M CONCH aMMOHHMS
B Ka4eCTBE MHUHEPATBHHBIX YIOOpEeHUH. XUMHUYECKOe 3arps3HEHNE OKpYXKaromen
Cpenbl COSMHEHHUSMH a30Ta (KUCIIOTHBIE JIOKIM, 3arps3HEHHE BO3/1yXa, TOYBHI U
BOJIOEMOB).

@octop, amnorponHble Momupukammu dochopa, QuznUeckue u
XMMHYECKHE CBOHCTBA.
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Oxcun hocdopa (V) u pocdopHas kuciora, pusmdeckue U XUMAICCKUES
CBOMCTBa, moxydeHue. Mcnomp3oBanume ¢ocdaTroB B KadecTBE MHHEPAIBHBIX
ynoOpeHuit.

OOmast xapakrepuctuka dneMeHToB [VA-rpynmel.  OcoOeHHOCTH
CTPOEHHS aTOMOB, XapaKTEpHBIE CTEIICHN OKUCIICHUSI.

VYriaepon, alIoTporHble MOAW(UKALNK, PACHPOCTPaHEHHE B INPHPOJE,
¢u3nUecKkue W XUMHUYECKUE CBoOWcTBa. Azjcopbmms. KpyroBopor yriepoxa B
npupoze. OKcusl yriiepona, ux GU3HIeCKUe U XMMUYECKHE CBOWCTBA, JIEHCTBUE
Ha XMBBIE OPraHM3MBI, MOJyYE€HHE M TPHMEHEHHE. DKOIOTHUECKHE MPOOIeMBl,
cBsi3aHHBIEe ¢ okcupom yraepoxa (IV); rumoresa r00anbHOrO MOTETIICHUS
KJIMMaTa; MapHUKOBBIN 3QdeKT. YTronbHast KUCI0Ta U €€ COH, UX (PU3HIECKHe U
XMMHUYECKHE CBOKMCTBa, MOJydYeHHE M NpuMeHeHne. KadecTBeHHas peakius Ha
kapOoHatnoHbl.  Mcronb3oBanme — kapOOHAaTOB B OBITY,  MEIMIMHE,
MIPOMBILITIEHHOCTH U CETLCKOM XO3SIHCTBE.

[lepBoHauanpHble TOHATHS 00 OpPraHMYECKMX BEIIECTBaX Kak o
COEIMHEHUX yriepoja (MeTaH, 3TaH, JTHJIEH, alleTHICH, 3TaHoJ, TJIHMIEPHH,
yKcycHast kuciota). Mx coctaB u xumumueckoe crpoeHue. Ilonarue o
6I/IOJ'IOFI/I‘-ICCKI/I BaXXHBIX BEHICCTBAX: XHpax, 6em<ax, yriesogax — U HUX POJIM B
JKM3HU 4YeJloBeKa. MaTepHuanbHOE €IMHCTBO OPraHHYECKHX M HEOPraHUYECKHX
COEIMHEHU.

Kpemuwmii, ero ¢usuueckue M XUMHYECKHE CBOWCTBA, MOJYy4YCHHE H
npuMeHenne. CoeauHeHus KpemHHsA B mpupozae. OOmume mnpeacTaBieHHS 00
okcune kpemHuA(IV) n xpemHueBoil kucnore. CHIMKATHI, X HCIOIH30BAHUE B
OBITY, MEIMIMHE, NPOMBIIUICHHOCTH. BakHeWInne CTpouTeNbHbIE MaTepHalbl:
KepaMHKa, CTEeKJIO, LEeMEHT, OeToH, eine300eToH. IIpobmembl Ge3omacHOro
UCTIONIb30BAaHUS CTPOUTENIBHBIX MAaTEPHUAJIOB B TIOBCEAHEBHOM KU3HU.

XUMHYECKUH 3KCIIEPUMEHT: H3ydeHHe O0pa3loB HEOPTaHMYECKUX
BELIECTB, CBOMCTB COJIIHOM KHMCIIOTBI; IPOBEICHUE KAaYECTBEHHBIX PEAKIMN Ha
XJIOPUIMOHBI U HaOIIOACHHE NMPU3HAKOB MX NPOTEKAHHUS; OMNBITHI, OTPa’kKaroline
¢bu3nUeckre U XUMHYECKUE CBOWMCTBA I'aJIOTEHOB U UX COSAMHEHHH (BO3MOXKHO
WCTIONIb30BAHUE BH/ICOMATEPUANIOB); O3HAKOMJIEHHE C 0O0pasliaMH XJIOpHIOB
(ramoreHWI0OB); O3HAKOMJIEHHE C OOpa3lmaMu ceppl M €€ COeAWHCHHSIMHU
(BOBMOXKHO  MCHOJNB30BaHHME BHICOMATEpPHANOB); HaOmIomeHWe mporiecca
o0yrnuBaHUS caxapa TOX [eHCTBHEM KOHIIEHTPUPOBAHHOW CEpHOW KHCIOTHI;
M3y4eHHEe XMMUYECKHX CBOMCTB Pa30aBICHHON CEPHOI KHCIOTHI, IMPOBEICHHE
Ka4eCTBEHHON peakiuu Ha Ccyab(paT-WoH © HaONIOAEHWEe TpH3HaKa &
MIPOTEKAHNUS; O3HAKOMJICHHE ¢ (PH3MUYECKHMHU CBOWMCTBaAMH a30Ta, docdopa U ux
coenuHeHn#t  (BO3MOKHO — HCIONIB30BAHME BHACOMATEPHANIOB), OOpasnamu
a30THBIX U (OCHOPHBIX YAOOpEHUIA; MOTyIeHHEe, COOMpaHue, pPaclo3HABaHUE U
N3ydeHUE CBOMCTB aMMHaKa, NPOBEICHWE KAYECTBCHHBIX pEaKIUid Ha HOH
aMMOHMSI ¥ QocdaT-WOH W UW3yYeHHE TPU3HAKOB MX  MPOTEKAHUS,
B3aMMO/ICHCTBHE KOHIIGHTPHUPOBAHHOW a30THOM KHCIIOTHI C MEABIO (BO3MOXHO
WCIIONIb30BAHNE BHJCOMATEPHAJIOB); W3YYEHHE MOJENeH KPHCTATMYECKUX
pemérok anMasa, rpadura, GyiepeHa; 03HaKOMJIEHHE C ITPOLIECCOM aacopOIn
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paCTBOpéHHBIX BCIICCTB aKTHUBHUPOBAHHBIM yl"J'[éM n YCTpOﬁCTBOM MMpoTHUBOrasa,
NOJTYUCHHUC, CO6I/IpaHI/I€, pacCrio3HaBaHUC U U3YYCHUC CBOMCTB YIJICKHUCIIOTO Ira3a,
MMPOBEACHUEC KAYCCTBCHHBIX peaKHI/Iﬁ Ha Kap6OHaT- 1 CUJIMKAT-UOHbI U U3YYCHUC
NPpU3HAKOB HX MPOTCKAaHUA; O3HAKOMJICHHE C HpOﬂyKHHeﬁ CHIIMKATHOM
MPOMBINUICHHOCTH; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/la4 110 TEME «Baxxnetimne
HCEMCTAJJIBI U UX COCIUMHCHUS .

MeTannbl 1 nx coegnHeHunA

OOmiasi xapaKTepUCTHKa XHMHYECKUX DJIEMEHTOB — METaJJIOB
Ha OCHOBaHMHU HUX mHoJoxeHus B Ilepuonuueckoil cucreme
xumuueckux sigemeHToB JI. M. MenneneeBa U CTpPOEHHUsI aTOMOB.
CtpoeHue ™MeTajuioB. MeTtamnnyeckass CBsI3b M MeTaJuIMYecKas
KpUCTaJUINYecKasi peméTka. DIeKTPOXUMHUUECKUMN Pl HANpsHKEHU
Mertaj- JioB. dusmyueckue M XUMHUYECKHE CBOICTBAa METaJIOB.
OO0mue crnocoObl TOJIydeHUsi MeTajuioB. [loHsiTHE O KOppoO3uH
METaJIJIOB, OCHOBHBIE CIIOCOOBI 3allUTHI UX OT KOoppo3uu. CruraBbl
(cranp, 4yTryH, JIOPATIOMUHHUN, OpOH3a) U UX NMPUMEHEHHE B OBITY H
NIPOMBIIIIJICHHOCTH.

Illenouynsle Metaybl: monoxeHnue B Ilepuoguueckoir  cucreme
xumuueckux ieMeHToB J[. . MenneneeBa; CTpoeHHE UX aTOMOB; HaXO0XJICHUE B
npupoge. Pu3nyeckue U XMMHUYECKHUE CBOICTBA (Ha MpUMEpE HATpUs U Kallus).
Oxcuapl U TUAPOKCHIBI HATpUs U Kanusl. [IpuMeHeHne ea04HbIX METaluIoB U UX
COEJIMHEHUH.

IllenoyHo3eMenbHple METAUIbl MAarHUil M KajdbLUil: INOJIOKEHUE B
IIepnoauueckoii cucreMe xuMuueckux anemenToB . 1. Menaeneesa; crpoeHue
UX aTOMOB; HaxOXKIeHHEe B mpupone. Dusznueckue M XUMHUECKHE CBOMCTBa
MarHust U Kaasluys. Baxkselme coeiMHeHns KanbIys (OKCH, THIPOKCHL, COIH).
JKEcTroCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHUS.

AmomuHui: monoxkeHne B Ilepuomgmueckoil cHCTeME XUMHYECKHX
anementoB [[. M. MeHngeneeBa; CTpoeHHE aTOMa; HAXOXKICHHE B IPUPOAC.
OmuuecKkue W XUMHYECKHE CBOWCTBA aMIOMHHHSA. AMQOTEpHBIE CBOWCTBA
OKCHZA ¥ THAPOKCHU/IA AJTFOMHHHUSL.

Kenezo: mnonoxxenue B Ilepuognyeckoll cuUCTEME XUMUYECKHX
anemeHtoB [I. M. MeHgeneeBa; CTpoeHHE aToMa; HAXOXKACHUE B IPHUPOJE.
du3nveckre ¥ XMMHUYECKHE CBOMCTBa jkene3a. OKCHAbI, TUAPOKCHABI U COIH
xemne3a(ll) u sxenesza(Ill), ux cocraB, CBOWCTBA U MOIYUCHHE.

XUMHWYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE C 00pa3lamMiu MeTai- JIOB U
CIUIaBOB, WX (HU3WYECKUMH CBOIHCTBAMM; H3ydCHHE pPE3YJIbTATOB KOPPO3UH
METaJUIOB  (BOBMOXKHO HCIONB30BAaHHE BHICOMATEPHANIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCH/IA KaJIbIIMS U HATPHSI C BOAOW (BO3MOXKHO HCITONIb30BAHHUE
BHICOMATEPHAIIOB); MCCIIE0BAHNE CBOWCTB JKECTKOM BOJBI; Mpolecca TOPEHUS
XKelea B KHCIO- poAe (BO3MOXKHO HCIIONB30BAaHHE BHIEOMATEpHAlOB);
IIPU3HAKOB MPOTEKAHUs KAUECTBEHHBIX PEAKIIMI HA HOHBI
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(MarHms, Kanbums, amoMuHms, nwuHKa, xenesa(ll) wm xemesa(Ill),
menu(Il)); nabGmronenue u onrcaHue MPOIECCOB OKPAIIMBAHUS IUIAMEHH HOHAMH
HaTpus, Kanusi W Kaiblys (BO3MOXXHO HCIIOJIb30BaHHE BHJICOMATEPHAIIOB);
nccieqoBaHue aM(QOTEpHBIX CBOMCTB THAPOKCHIA ATIOMHUHHS W THAPOKCHIA
LIMHKA; pelIeHne SKCIIEpUMEHTAIBHBIX 3a/1a4 1o TeMe «BakHelmne MeTamisl U
UX COCTUHEHHSD).

Xvmua 1 okpyatowasa cpeja

HoBble Martepuansl U TexHomoruu. BemjectBa m MmaTepuansl B IO-
BCEJHEBHOM JKM3HU 4eJloBeKa. XUMUS U 370poBbe. be3onacHoe uc- nonp3oBaHue
BEIIECTB U XMMHUYECKHX peakiuid B ObITy. [lepBast o- MOIIb MPU XMUMHUYECKUX
oxorax M oTpaBieHUsX. OCHOBBI 3KOJIOTH- YECKOH IPaMOTHOCTH. XHUMHUYECKOE
3arpsi3HEHUE OKpY)Kalomiell cpenbl (MpenenbHas JOMYCTHMas KOHIIEHTPALUS
BemiectB — [1/IK). Porrs XuMum B pelieHn SKOJI0rM4ecKUX MpooseM.

[IpuponHble HMCTOYHHKH YIJIEBONOPOAOB (Yroib, TPHPOAHBIA ras,
He(Th), MPOAYKTHI X NEPEPAOOTKH, UX POJb B OBITY U IPOMBIILICHHOCTH.

XUMHUUECKUH JKCIEPUMEHT: HU3ydeHHE O00pa3IoB MaTepPHaJIOB (CTEKIIO,
CIUTaBbI METAJIJIOB, IOJINMEPHBIE MaTePHAIIBI).

Me>|<npep,MeTHb|e CBA3N

Peanuzanus MeXNpeIMETHBIX CBA3EH IPH M3Y4EHUH XMMHUH B 9 Kiacce
OCYIECTBIIICTCA Yepe3 MCIONb30BaHME KaKk OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATHH, TaK U IOHATHH, SBJIAIONIMXCS CUCTEMHBIMH U1l OTACNIBHBIX IIPEAMETOB
€CTECTBEHHO-HAyYHOI'O LIUKJIA.

OOe ecTeCTBEHHO-Hay4YHbIe IOHATHS: Hay4dHBIH (akT, THIOTE3a,
3aKOH, TEOpUsl, aHAJM3, CHHTE3, KIacCH(UKaLus, IepHOANI-HOCTh, HaOIIOCHHE,
9KCIIEPHMEHT, MOJEIUPOBAHHE, W3MEPEHHE, MOJeNb, SBICHHE, NapHUKOBBIA
s¢dexr, TexHomorus, Matepuansl. DU3MKA: MaTepHs, aTOM, HIEKTPOH, IPOTOH,
HEHUTPOH, MOH, HYKJIHI, W30TOIBI, PAANOAKTUBHOCTh, MOJIEKYJA, dJIEKTPUYECKUH
3a- psil, MPOBOJIHUKH, ITOJYIPOBOAHUKH, THIIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO,
Teno, o0bEM, arperaTHOE COCTOSIHHE BEIeCTBa, Ia3, pacTBOP, PaCTBOPUMOCTb,
KpPHUCTaJUIMYeCKasi peméTka, CIUIaBbl, (U3MYECKHE BEIWYMHBIL, CIMHHULIBI
U3MEpEeHHs], KOCMUYECKOe IIPOCTPAHCTBO, IUIaHETHI, 3BE3.1b1, COHIIE.

buonorus:  ¢orocunTe3,  gpixaHue,  Ouocdhepa,  IKOCHCTEMA,
MUHEpabHble YIOOPEHHs, MUKPOIJIEMEHTBI, MAKPOXJIEMEHTBI, MHUTA- TEIbHBIC
BEILECTBA.

leorpadms: aTtmocdepa, Tuapocdepa, MHUHEpAIbl, TOPHBIC TTOPOIHI,
TIOJIE3HBIE HCKOIIaeMbIe, TOILUTMBO, BOAHBIE PECYPCHL.
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NMJAHUPYEMBIE PE3YJIbTATbl OCBOEHMA
YYEBHOIO MPEAMETA «XUMWA» HA YPOBHE
OCHOBHOI'O OBLEr0 OGPA30BAHUA

N3yuyeHnne XuUMHUHM B OCHOBHOM IIIKOJIE HaIpaBJIEHO Ha
JIOCTIDKCHHUE OOYYAIOIIUMHUCS JUYHOCTHBIX, METAIlPSIMETHBIX U
OPEAMETHBIX PE3yJIbTATOB OCBOCHUS YYSOHOTO MpeaMeTa.

JInyHOCTHbIE pe3ynbTaTbl

JIMdHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl  OCHOBHOTO
oOmiero oOpa3oBaHUsl JNOCTUTAIOTCS B XO0Jie OOYYSHUs] XHUMHH B
€IMHCTBE Y4eOHOW M BOCHHUTATEIBHOU AesaTeabHOCTH OpraHu3aiuu
B COOTBETCTBUU C TpaauIIMOHHBIMHU poccuiicKUMH
COLIMOKYJIBTYPHBIMH M JIyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH,
NPUHATBIMH B OOIIECTBE MpaBWIAMH W HOPMaMH MOBEIACHHUS W
CIIOCOOCTBYIOT  MpOIleccCaM  CaMOIIO3HAHUS, CaMOPAa3BUTHSI |
coryanm3anuu 00yvaronnuxcs.

JImgyHOCTHBIE pe3yibTaThl OTpaXKaroT cOPMHUPOBAHHOCTH, B TOM
YHCIIe B YaCTH:

nanVIOTVIl-IeCKOFO BOCNTaHUA

1) HEHHOCTHOTO OTHOIICHHS K OTEYCCTBEHHOMY KYJIBTYPHOMY,
HCTOPUYECKOMY M HAy4YHOMY HAaCIEJHI0, MOHUMAaHHS 3HAa4YSHUS
XUMHUYECKOW  HayKd B  JKMU3HHM COBPEMEHHOro  OOIecTBa,
CHOCOOHOCTH BJAJETh JNOCTOBEpHON WHMOpMalyell O mnepeaoBbIX
JIOCTH)KEHHSIX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAaYYHBIX 3HAHUSAX OO0 YCTPOWCTBE MHUpa M
oO1recTBa;

I'pa>+<p,chr<oro BOCNUTAHUA

2) mpeacTaBIeHUsT O  CONMMAIBHBIX HOpPMax ®  IpaBHIIax
MEXJIMYHOCTHBIX OTHOMICHHNW B KOJUJICKTHBE, KOMMYHUKATHUBHOU
KOMIIETEHTHOCTH B OOIIIECTBEHHO HOJIE3HOM, yaeOHO-
HUCCIEeN0BAaTENbCKOM, TBOPUYECKOW W JPYTUX BHAAX IESITEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOH MOEATEIbHOCTH IIpHU
BBIIIOJTHEHUHW yYEOHBIX, TMO3HABATEIbHBIX 3a/Jad, BBINIOIHECHUHT
XUMHAYECKUX OKCIIEPUMEHTOB, CO3JIaHUH YyUYEOHBIX IIPOCKTOB,
CTpeMJICHUS K B3aMMONOHHMAHHIO W B3aMMOIIOMOIIN B TIPOIlECCE
9TOW y4YeOHOW JesATeITFHOCTH;, TOTOBHOCTH OIICHMBAaTh CBOE&
OOBEACHWE W  TIOCTYIIKM CBOWUX TOBapHWIIEH ¢  TO3HUIHUHA
HPAaBCTBEHHBIX M MOPaBOBBIX HOPM € Y4YETOM OCO3HaHUS
HOCJEACTBUI MOCTYNKOB;
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LleHHOCTI/I Hay4HOro no3HaHuA

MHPOBO33PCHUYCCKAX TIPEJICTABICHU O BEIIECTBE M XUMHYECKOH
peaxIyu, COOTBETCTBYIONIMX COBPEMEHHOMY VYPOBHIO pa3BUTHA HAyKd U
COCTABJISIFOIIUX OCHOBY JUIS IOHUMAaHHS CYITHOCTH HAaYYHOW KApPTHHBI MHPA,
MPEJCTaBlIcHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX  Pa3BUTHUSA  MPUPOJEI,
B3aMMOCBSI35IX YEJIOBEKA C MPUPOJHON CPEJOi, O POJTM XUMHH B MMO3HAHUHM THX
3aKOHOMEPHOCTEH;

[TO3HABATEIBHBIX MOTHBOB, HAIPABICHHBIX Ha TOJYYCHHE HOBBIX
3HAHUH M0 XUMHH, HEOOXOTUMBIX JUIs OOBSICHEHHUs HAOJI0OAeMBIX MPOIIECCOB U
SIBJICHU;

TIO3HABATENILHON, WHPOPMAIMOHHONW W YUTATEIBCKOW KYJIBTYPhI, B TOM
YHCJIC HABBIKOB CAMOCTOSITEILHON PabOThl C y4eOHBIMU TEKCTaMHM, CIIPABOYHOU
JIUTEPATYpOH, JOCTYIHBIMH TEXHHUCCKUMH CPEIACTBAMH WH(OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeca K 00YUEHHUIO M MTO3HAHUIO, JII0003HATEIbHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOOOpa30BaHMIO, TMPOSKTHOM W HCCIIEI0BATEIbCKOM
JIEATENIHOCTH, K OCO3HAHHOMY BHIOOPY HAIIPaBJICHHOCTH M YPOBHSI OOYYeHHS B
JaJIbHENIIIEM;

®opMUpOBaHUNSA Ky/bTYpbl 340POBbLA

OCO3HAHHs IIEHHOCTH J>KU3HH, OTBETCTBEHHOI'O OTHOLICHHS K CBOEMY
3[I0POBBIO, YCTAHOBKH Ha 3J0POBBI 00pa3 >KU3HH, OCO3HAHUS IOCICACTBUH U
HEOPUATUS BPEIHBIX OPHUBBIUCK (YIOTPEOJICHMS ajKOrois, HapKOTHKOB,
KypeHusi), HeOOXOIUMOCTH COOJIIOACHUS MPABMII OE30MACHOCTH MPU O0palleHnu
C XUMHUYECKIMH BEIIECTBAMHU B OBITY U pealbHON KU3HU;

TpyaoBoro BocnntaHua

UHTEpeca K MpPaKTHYeCKOMY H3y4eHHIO mnpodeccuii um Tpynma pas-
JIMYHOTO POJIa, YBAXKEHHUE K TPYy M Pe3yJIbTaTaM TPYIOBOH AEATEIHHOCTH, B TOM
YHCJIe HA OCHOBE IPUMEHEHUsI MPEIAMETHBIX 3HAHUM 1O XMMHH, OCO3HAHHOTO
BbIOOpa WMHAMBHUIYaJbHON TPAacKTOPHM TPONODKEHUS 00pa3oBaHUS C Y4ETOM
JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XWMHHM, OOLIECTBEHHBIX WHTEPECOB U
MOTPEOHOCTEH; YCHEMmHONH MPOPECCUOHATBHON JAEITEIbHOCTH U Pa3BUTHS
HEOOXOANMBIX YMEHHWH; TOTOBHOCTh aJaNTHPOBATHCS B NPOGECCHOHATHLHOU
cpene;

JKONOrMYECKoro BOCNmnTaHmns

9KOJIOTMYECKH IIEIEeCO00pa3HOro OTHOIIEHHS K MPUPOAE KaK NCTOYHUKY
KHM3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHNS, HOHIMAHHS [IEHHOCTH 3/I0POBOTO H
OesonacHoro o0Opa3a >M3HHM, OTBETCTBEHHOIO OTHOLIEHHMS K COOCTBEHHOMY
¢bu3M4YecKOMy U IHNCUXHUYECKOMY 3JI0POBbIO, OCO3HAHMS LIEHHOCTH COOMIONEHHS
npaBuil 0€30MaCHOrO MOBEAEHHMA IpU paboTe ¢ BELIECTBAMM, a TakkKe B
CUTYalUsIX, YTPOXKAIOLIUX 370POBbIO U XKU3HHU JIIOJEH;
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CIIOCOOHOCTY NMPHUMEHSATH 3HAHMS, [TOTydaeMble NPH H3yde- HUM XUMHH,
JUId pelleHUs 3aJa4, CBS3aHHBIX C OKpYXKalolled IpU- PpOTHOH Cpenoi,
TIOBBIIIEHUST YPOBHS OSKOJNOIMYECKOH KYJIbTYpHI, OCO3HaHMS TIJI00AJIBHOTO
XapakTepa HSKOJIOTMUECKHX TpoOJeM M Iy- Ted HX pEIICHHS MOCPEACTBOM
METOZI0B XMMUU;

SKOJIOTHUECKOTO0 MBIIIJIEHUS,, YMEHHMsS PYKOBOACTBOBATHCS UM B
MI03HABATENIbHON, KOMMYHUKAaTUBHON U COIMAIbHO NPaKTHUKE.

MeTanpegMeTHble pe3y/ibTaThbl

B cocraBe MeranpenMeTHBIX pPe3ylIbTAaTOB BBIAEISIOT 3HAUMMBIE IS
(OopMHUpPOBaHUS MHPOBO33PEHUsI OOLICHAyYHbIE NOHITHS (3a- KOH, Teopus,
MPUHIMI, TUTOTE3a, (aKT, CHCTeMa, IMPOLECC, IKCIe- PUMEHT H JIp.), KOTOpbIe
UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpEAMETax U IMO3BOJISIOT Ha
OCHOBE 3HAHHMH W3 TUX INPEJ- METOB (POPMHUPOBATH MPENCTABIECHHUE O LIEIOCTHOM
HayJyHOH KapTH- HE MHpa, M YHHBEpCaJibHble Yy4eOHbIe JIEHCTBUS
(mo3HaBaTebHbIE, KOMMYHUKATUBHBIE, PETYISTHBHBIE), KOTOPbIE 00ECTIEYNBAIOT
¢op- MHUpOBaHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHIO H
OCYIIECTBIICHUIO YIEOHOH NEeATEIbHOCTH.

MeranpeqMeTHble  pe3ylbTaThl OCBOGHHSA 00pa30BaTeNbHOH IMPO-
TpaMMBI 110 XMMHHU OTPaXKaroT OBJIAJICHAE YHUBEPCAIbHBIMU II03HA- BATEIbHBIMU
JNEUCTBUAMH, B TOM YHCIIE:

bazoBbIMK norMueckMmMm AGVICTBVIFIMI/I

YMEHHEM HCIIONB30BaTh MNPUEMBI  JIOTHYECKOTO MBIUUICHUS IIPU
OCBOCHUM 3HAHHWH: PACKPBIBATH CMBICH XHMHYECKUX IOHATHH (BBLACNIATH HX
XapaKTepHble NMPU3HAKU, YCTAaHABIMBATH B3aUMOCBS3b C APYIUMH HOHATHAMH),
UCIIONB30BaTh IIOHATUS JIA OOBSACHEHHS OTAENBHBIX (JaKTOB W  SIBJICHMI,
BBIOMPATh OCHOBAHMS M KPUTEPUH JUIS KJIACCH()UKALUMHA XUMHUYECKUX BEIIECTB U
XMMHYECKHX peaklWi; yCTaHAaBIMBATh NPUYMHHO-CICICTBEHHBIC CBSI3H MEXIY
OOBEKTaMH H3y4YEHHS; CTPOHUTH JIOTMYECKHE pacCy)KAEHHS (MHIYKTHBHBIE,
JeAyKTUBHBIE, [0 QHAJOTHMH); MIENaTb BBIBOABI W 3aKIIOYCHHS; yMEHHEM
NPUMEHATH B NPOLECCE MO3HAHUS MOHATHA (IPEIMETHBIE U METalpeiMETHEIE),
CHMBOJINYECKUE (3HAKOBBIE) MOJIENH, HCIIONb3yeMBbIE B XHMHH, IPe0OPa30BbIBATH
IIUPOKO NIPUMEHSIEMbIE B XUMHHM MOJCIBHBIC INPEACTABICHUS — XHMHYECKUI
3HaK (CHMBOJI 3JIeMEHTa), XUMHU4ecKas (opMyla M YpaBHEHHE XHMHYECKOH
peaKMd — MpU pPElIeHUH Yy4eOHO-TIO3HABATEIBHBIX 3a1ady; C y4ETOM OTHX
MOJICNIBHBIX NIPE/CTABICHUA BBIABISATH W XapaKTEPU30BAaTh CYIIECTBCHHBIC
NPU3HAKH H3y4aeMBIX OOBEKTOB — XHUMHYECKUX BEHICCTB M XHUMHUYECKHX
peaKIuii; BEIIBIATH OOLIME 3aKOHOMEPHOCTH, MPUYHHHO-CIICACTBEHHBIE CBSI3H U
NPOTHBOPEYHS B W3ydaeMBIX IpoIleccax M SBJICHUAX; Mpeiaratb KPUTEPUH IS
BBISIBJICHUSI 3THX 3aKOHOMEPHOCTEH M IPOTHBOPEUHI; CaMOCTOSATENLHO BHIONPATH
crocod pemreHnst yaeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB PEIICHMS,
BbIOMpaTh HambOojee MOAXOMIMIMH C YJ4ETOM CaMOCTOSTENBHO BBIJEICHHBIX
KPUTEPHEB);
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bazoBbiMM UCCNeA0BATENBCKUMM AeﬁCTBMFIMM

1) yMeHHEM HCIOJIb30BATh IMOCTABIICHHBIC BOIMPOCHI B Ka4eCTBE
MHCTPYMEHTAa TIO3HAHUS, a TakKXXe B KadecTBE OCHOBBI JUIS
(popmupoBanwms THITOTE3bI 1o MIpOBEPKE MPaBUIBHOCTH
BBICKAa3bIBAEMBIX CY KJICHHH;

2) mproOpeTeHUe OMbITa MO UIAHUPOBAHUIO, OPTAaHU3AINH U TIPO-
BEJICHUIO YUYEHHUYECKHUX DKCIEPHUMEHTOB: YMEHHUE HaAOJII0naTh 3a XO-
JIOM TIpOIlecca, CaMOCTOSITEIIBHO MHPOTHO3UPOBATH €ro pe3yJbTart,
popmynupoBare  0000mIeHHST W BBIBOJABI 110  pe3yJibTaram
MPOBEAEHHOTO  OMbITA, HWCCIEIOBAaHUS, COCTaBJISITH OTYET O
NpoJjejlaHHON padoTe;

Pa6oToM ¢ MHbopmaLmen

3) yMeHHEeM BBIOMpATh, AHAITU3UPOBATh U UHTCPIPETUPOBATH UH-
popmanmio  pa3zau4HBIX  BUJIOB M (Gopm  mpencrapBiieHUs,
MoJIy4yaeMyl0 M3 pa3HbIX HCTOYHHKOB (HAyYHO-MOITYJIsSIpHAs
JUTEepaTypa XHMHYECKOTO COACp)KaHWs, CIOPABOYHBIC TOCOOWS,
pecypcel HTEepHe- Ta); KPUTHYECKH OLIEHUBATh IIPOTHBOPEYUBYIO U
HEIOCTOBEPHYIO HH(POpPMALIHIO;

4) yMeHHUEM NPHUMEHSTh Pa3IMYHBIC METOIbI U 3alpPOChl IIPU IIO0-
ncke U orbope wuHPOPMAIMKM U COOTBETCTBYIOIIMX JAaHHBIX,
HEOOXOAMMBIX [JIs BBIIIOJHEHHUS y4eOHBIX U ITO3HABATEIbHBIX 3a1a4
OIpeJIeIEHHOr0  THIIA; NpHOOpeTeHue  ombiTa B obOiacTu
HCIIOJIb30BaHUA HMH(POPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA,
OBJIaZICHUE KyJIbTYpOH aKTHBHOTO HCIIOJIB30BaHUS Pa3IMIHBIX
IIOMCKOBBIX CHCTEM; CaMOCTOSATEIBHO BBIOMPATh ONTHMAJIBHYIO
dbopmy npencrasieHuss HHPOPMAIUN U UITIOCTPUPOBAThH pelIaemMble
3aJlady He- CJIIOKHBIMHM CXeMaMH, JuarpaMMaMi, IpyruMu (popmamu
rpa@uKH ¥ UX KOMOWHAIUSMH;

5) yMeHHEM HCHOJIB30BaTh U aHAJIU3UPOBATh B MpOLecce yIeOHO#
M HCCIENOBaTeIbCKON AesITeIbHOCTH HWHGOPMAIUIO O BIWSHHUU
MIPOMBIIIJICHHOCTH, CEJIBbCKOTO XO35ICTBa M TpaHCIIOPTa Ha
COCTOSIHUE OKpY’Kalollel IPUPOJHOUN Cpeabl;

YHMBEPCa/IbHbIMU KOMMYHUKATMBHBIMM AEMCTBUAMM

6) ymMenneM 3amaBaTh BONPOCHI (B XOJe [OHMajora W/WiH
IIUCKYCCHH) MO CYIIECTBY OOCYXXITaeMOil TeMbl, (POpMYyIHpPOBATH
CBOM MNPEIJI0KCHUSI OTHOCHTEIBHO BBIIIOJHCHUS MPEIIOKSHHOU
3a/1a4u;

7) npuoGpeTeHre OMbBITa IMIPE3CHTAIUN PE3yIbTATOB BBIITOJIHCHUS
XUMHUYIECKOTO SKCIIEpUMEHTA (;1abopaTtopHOTO OTIBITA,
J1abopaTopHON pabOTHI TI0 HCCIEIOBAHHUIO CBOWMCTB BEIIECTB,

y4eOHOTO MPOEKTA);
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8) 3aMHTEepecOBaHHOCTH B COBMECTHOW CO CBEpPCTHHKaMH
MO3HABATEIILHON M MCCIIEIOBATEIIHLCKOM JIEITEIILHOCTH TIPU PEIICHUHN
BO3HHUKAIONIUX IIpOOJIEM Ha OCHOBE yué€Ta OOIIMX HHTEPECOB U
corjjacoBaHusi  no3unui  (0OcykaeHus, OoOMEeH  MHEHUSIMH,
«MO3TOBBIE IITYPMBD», KOOPJIMHAIIMSI COBMECTHBIX JE€HCTBUH,
OIpeJIeJICHNEe KPUTEPHUEB IO OIEHKE KadecTBa BBIMIOJHEHHOU
paboThI U Ap.);

yHMBepca)’IbeIMIA perynaTMBHbIMU AE‘l\;iCTBMFIMM

9) yMeHHEeM CaMOCTOSITEIBHO ONPEACISITh LEJH ACATCIBHOCTH,
IUIaHUPOBATh, OCYIIECTBJIATS, KOHTPOJUPOBATH U npu
HEOOXOIMMOCTU KOPPEKTHUPOBAaTh CBOIO NESITEJIBLHOCTb, BBIOMpATh
HanbOosiee  d¢QGEeKTHUBHBIE  CIIOCOOBI  pemieHusi y4YeOHBIX |
MO3HABaTEIbHBIX  3aJay, CaMOCTOATEIBHO  COCTaBIAThH  WIIHU
KOpPPEKTHUPOBaTh  MOPEJJIOKEHHBIW  aJlTOPUTM  JICMCTBUU  TIpHU
BBIIIOJIHEHUH 3aJaHUil C y4yé€TOM IOJy4YeHHUs HOBBIX 3HAHHH 00
n3ydaeMbIX OOBEKTaxX —— BelIeCTBaX M pPeakKIHsX; OLEHUBATh
COOTBETCTBHE MOJyYEHHOTO pe3yibTaTa 3asBIICHHON LIeNu;

10) ymMeHneM HCIIOJB30BaTh HW  AHAJIM3UPOBATh KOHTEKCTHI,
npejularaéMale B yCJIIOBUM 3aJaHUNA.

MpeaMeTHble pe3ynbTaTbl

B  cocraBe mpeaMETHBIX ~ pPE3yJIbTATOB IO  OCBOEGHHIO
00513aTEIPHOTO COJEPKAHUS, YCTAHOBIEHHOIO JAaHHON HpHUMEpPHOMH
paboueii TporpaMMOi, BBIICISIOT: OCBOCHHBIE OOYYaIOIIUMUCS
Hay4HbIe 3HAHMS, YMEHHS M CHOCOOBI NeicTBUH, cnenuduyueckue
IUIs TIpeAMEeTHOM oOmactu «XUMHUsS», BHUIBI JIEATEIBHOCTH 10
IMOJIy4eHHUIO HOBOTO 3HAHM, €r0 MHTEPIIPETALlUN, IPeoOpa30BaHUIO
¥ IPUMEHEHHIO B PA3JINUHBIX YUEOHBIX M HOBBIX CUTYaIIHsIX.

IIpenmeTHbIE pe3yabTaThl NMPEACTABICHBI IO ToJaM OOydYeHUs M
OTpaxaroT C(OPMHUPOBAHHOCTh Yy OOyYalOMIMXCS CIEIYIOIINX
YMEHUU:

8 KJIACC

1) packpsvieames cmbici OCHOBHBIX XUMHWYECKHUX ITOHSITHIA:
aToM, MOJIEKYyJla, XUHMHUYECKUU DIIEMEHT, MPOCTOE BEIISCTBO, CIOKHOE
BEIIIECTBO, CMECh (OOHOpOAHAss M HEOOHOPOTHAs), BAJICHTHOCTB,
OTHOCHUTEJIbHAsT aTOMHAasi W MOJICKYJIIpHasi Macca, KOJHMYECTBO
BEMIeCTBa, MOJIb, MOJISIpHAsT Macca, MaccoBasi OIS XUMHYECKOTO
3J1e- MEHTa B COCIHUHCHHH, MOJSIPHBII OO0BEM, OKCHH, KHCIOTA,
OCHOBAaHUE, COJIb, IJIEKTPOOTPHUIIATEIILHOCTD, CTEIICHb OKUCICHUS,
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XUMHUYECKass  peakuusi, KilaccupuKamusi peaknuid: peaknuu
COCAWHEHHUSI, pEaKIINN Pa3JIOKEHHUsI, pEaKIUH 3aMEIIeHUS, PEaKIIUHU
oOMeHa, DK30- W DHIAOTEPMHUUYECKHE PEAKIWH; TeruioBol 3¢ddeKT
peakmuu; SIAPO aroMa, DJJEKTPOHHBIM CJIIOM aroma, aTOMHas
opOuTasb, paauyc aroma, XWUMHUYECKasi CBsI3b, MOJISIpHAS U
HEIIoJIsIpHAasl KOBAJICHTHAs CBsI3b, HOHHAsI CBsI3b, HWOH, KaTHOH,
aHWOH, pacTBOp, MaccoBasl JOJisI BemecrBa  (IIPOIEHTHAas
KOHIICHTpAIIUs) B pacTBOPE;

2) unnrocmpupoéams B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX
OOHATUNU (cM. 1. 1) M OPUMEHSTH STU MOHATHS IPU ONHUCAHUU
BEIIECTB U UX IIPEeBPAICHUN;

3) ucnonvzoeams XUMHUYECKYK) CHMBOJIUKY JUISI COCTaBIICHUS
¢dopmyi BenecTB U ypaBHEHUW XMMHYECKUX PEaKIIHA;

4) onpedensimb BAJCHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApHBIX
COCIOMHCHMUAX CTCIICHb OKHUCJICHUSA 3JICMCHTOB B 6I/IHapHBIX
COCIMHEHUSAX; MPUHAJICKHOCTh BEIIECTB K OMNpPEIeIEHHOMY KJIacCcy
coequHeHHH 1o popmyliaM; BUJ XUMHYECKOM CBsI3U (KOBaJICHTHAsI U
I/IOHHaH) B HCOPraHMYCCKUX COCANHCHUAX

5) packpvisame  cmeicn  Ilepuoauueckoro 3akona JI. .
MenneneeBa: JAEMOHCTPUPOBaATh IIOHHMMAaHUE [EPUOANYECKOU
3aBUCHUMOCTHU CBOWCTB XMMHUYECKHX DJIEMEHTOB OT UX ITOJIOKEHUSI
B Ilepronuyeckoil cucreMe; 3aKOHOB COXPAaHEHMsI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIDHOTO YYEHUs, 3aKOHa
ABoOrazipo; onucsigams u xapakmepuzosams TaOIUYHYI0 (HOpMY
ITepunonnueckoil CHUCTEMBI XMMHYECKHUX 3JIEMEHTOB: pa3indaTh
HOHSITUSI «rjlaBHast noarpynmna (A-rpynna)y U «1mobo4Has
noarpynmna  (b-rpynma)», Manble u  OOJBIIHWE  IIEPUOMIBI;
coomnocums OOO3HAUEHUsI, KOTOpble HMEIOTCs B Tabiuie
«Ilepnonuueckass cucrema xXuMudeckux »siaemMmeHtoB JI. .
MenzeneeBa» € YHCIOBBIMH XapaKTEPUCTUKAMH CTPOECHHS aTOMOB
XAMHYECKUX DJIEMEHTOB (COCTaB M 3apsia siapa, oOllee YHCIIO
3JIEKTPOHOB U PacIIpeeI€HHUE UX MO AJIIEKTPOHHBIM CIIOSIM);

6) xraccugpuyuposameo XUMHUYIECKHE 3JIEMEHTHI;
HEOPTaHUYECKHUE BEIECTBA; XMMHUYECKHE peaknuu (110 YHUCIy U
COCTaBy YYACTBYIOIINX B PpPEaKIMH BEIIECTB, II0 TEIJIOBOMY
shdexry);

7) xapakxmepuzosams  (onucviéams) OOIMIME XHUMHYECKHE
CBOMCTBa BEMIECTB Pa3JIWYHBIX KJIACCOB, IMOATBEPXKJAsl OIHMCAHHUE
MpUMe- paMH MOJEKYJSIPHBIX YPaBHEHHH COOTBETCTBYIOIINX
XUMHWYECKUX PEaKIINi;

8) npoenoszuposams CBOWCTBa BELIECTB B 3aBUCHMOCTH OT HX
Ka4eCTBEHHOTO COCTaBa; BO3MOXXHOCTH NPOTEKAHUSI XHUMHYECKHX
npe- BpalleHnuil B Pa3JINIHBIX yCIOBUSIX;
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9) 6bluucasams OTHOCUTENBHYIO MOJICKYJSIPHYK) H  MOJISIPHYFO
MacChl BEIIECTB; MAaCCOBYIO JIOJIO0 XHMHYECKOrO »JJIEMEHTa II0
(opmyrne coenmHeHHs; MacCOBYIO JOJIIO BEIIECTBA B pPacTBOPE;
MPOBOJAUTH pacU€ThI MO YPABHEHUIO XUMUYECKON pPEaKInuu;

10) npumensmo OCHOBHBIC omeparnuu MBICITUTEIBHOMN
JIeSITEIbHOCTH — aHallu3 W CHHTE3, CpaBHEHHe, 00oOuieHue,
CHCTEeMaTH3allHI0,  KIAaCCU(UKAIUIO,  BBISIBICHHEC  NPUYHHHO-
CIICICTBEHHBIX CBSI3eW — I8 M3YYCHHUST CBOWCTB BCIIECTB U
XUMHYECKUX PEaKINi; eCTeCTBEHHO-HAYYHbIE METOIbI MO3HAHUS —
HaOJI0IeHHE, U3MEepeHue, MOJEJINPOBaHHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN);

11) creoosams npaBuiiaM ITOJB30BaHUS XUMHUYECKON IMOCYIO0U U
J1abopaTOpHBIM O00OpYJOBaHHMEM, a TaK)Ke NpaBuiamM oOparieHus
C BEIIECTBAMU B COOTBETCTBHHM C HMHCTPYKIIUSIMHU IO BBITOJHEHUIO
J1a6OPaATOPHBIX XUMHUUYECKHUX OMBITOB MO MOJTYYCHHIO U COOUPAHUIO
razoo0pa3HbIX BelIeCTB (BOJAOPOJa M KHUCIOPOAa), TPUTOTOBJICSHUIO
pacTBOpoB C oONpeAenéHHOW MacCOBOM JoJiell pacTBOPEHHOTO
BEIICCTBA, ITNIaHUPpOBATh W NMPOBOAUTH XUMHUYCCKUE DKCIICPUMEHTDI
MO0 PACIO3HABaHUIO PACTBOPOB MIEJOYEH W KHUCIOT C IMOMOIIbIO
WHIUKATOPOB (JIakMyc, ¢peHoIpTaTIeuH, METUIOPAHXK U JIp.).

9 KNACC

1) packpvieams  cmblcl  OCHOBHBIX ~ XUMHYCCKHX  TOHSTHM:
XUMHUYECKUH DJIEMEHT, aToOM, MOJIEKYyJia, HOH, KaTHOH, AaHHOH,
MpOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BaJI€HTHOCTb,
3JIEKTPOOTPHUIIATEIbHOCTh,  CTENeHb  OKHUCIICHHUs, XHUMHYECKasi
peakiiusi, XUMHYecKasi CBsI3b, TEIUIOBOW »(pdexT peakiuu, MoIb,
MOJISIDHBI ~ 00BEM, pacTBOpP; DIIEKTPOJIUTBI, HEIIESKTPOJIUTHI,
SJIEKTPOJIUTHYECKAsT JIMCCOIMAIUs, pPEaKMu HWOHHOTO OOMeHa,
KaTajJn3aTop, XUMHUYEeCKOe paBHOBECHE, OOpaTUMbIe U HeOOpaTUMbIe
peakiuu, OKHCIIUTENbHO-BOCCTAHOBUTENbHEIE peakiuu,
OKHCIIHWTEIb, BOCCTAHOBUTEIH, OKHWCIEHHE W BOCCTAHOBJIEHUE,
ajutorponusi, aM(GOTEepHOCTh, XUMHUYECKass CBs3b (KOBaJCHTHasl,
WOHHAsl, MeTaJUIM4YecKas), KPHUCTaJJIMYecKas pelérka, KOppo3us
METaJJIOB, CIUIABBI; CKOPOCTh XWMHUYECKOW peakluu, MNpeIeabHO
nomryctumast kounrenrpanus (I1JK) Bemrectsa;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX
OOHITHH (cM. TI. 1) ¥ TPUMEHSTH 3TH NOHSATHUS ITIPU ONHCAHUU
BEILECTB U UX NPEBPAILLEHUIL;

3) ucnonvzosams XUMHYECKYIO CHMBOJIMKY UISI COCTABIICHUSI
¢opmyi BemtecTB U ypaBHEHUN XUMHYECKUX PEaKIINH;
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4) onpeodensimpy BaJCHTHOCTb U CTCIEHb OKHCICHUS XHUMHUYECCKUX
2JI€EMEHTOB B COCAMHEHMSIX PA3JIMIHOTO COCTaBa; MPHUHAJIC)KHOCTH
BEIIIECTB K ONpEeJeIEHHOMY KJIacCy CO€IWHEHHUH 1o (Gopmyram; BHUI
XUMHYECKOU CBsI3U (KOBaJICHTHAsI, HOHHAsSI, METAJIJIMYECKas) B He-
OpraHWYecKnX COCIUHEHUSX; 3apsii HOHAa MO0 XHUMHYECKOU
¢dopmyne; xapakTep cpelibl B BOAHBIX pacTBOPax HEOPTAaHHUUECKUX
COCAWHEHHUM, THUIT KPUCTAUIMYECKON PpemeéTKkn KOHKPETHOTO
BEIIIECTBA;

5) packpvisame  cmeicn  Tlepuoaunueckoro 3akona JI. .
MenaeneeBa U JEMOHCTPUPOBATH €r0 ITIOHUMAHUE: ONUCLIBGAMb U
xapaxmepuzoeams TabIU4YHy0 G(opmy Ilepmonuyueckoid cucTEMBbI
XUMHUYECKUX 3JIEMEHTOB! pasznuyarh TTOHSITHS «rJaBHas
noarpynna (A-rpynma)» u «rmobouHas mnoarpynmna (B-rpynma)y,
MaJjble M OOJbIINE MEPHUOABI; COOMHOCUMb 0003HAYCHUS, KOTOPbIE
UMEIOTCSI B MEPHUOAUIECKOM Tadnuue, c YHUCIIOBBIMH
XapaKTCpUCTUKaAMHU CTPOCHHUA aTOMOB XHUMHUYCCKUX DIJJICMCHTOB
(cocTaB u 3apsia siapa, oOlee YUCIIO AJIEKTPOHOB U pacIipe AeJICHHUE
HUX MO BJICKTPOHHBIM CJIOSIM); 00bsiCHAMb OOIINE 3aKOHOMEPHOCTH B
U3MEHEHUH CBOWCTB DJJIEMEHTOB H HX COC}II/IHCHI/Iﬁ B IIpe€aciaax
MaJjbIX IIE€PHUOAOB M TJIABHBIX TIOJ- I'pymlIl C y‘-IéTOM CTPOCHHUA HX
aTOMOB;

6) xraccuguyuposamo XUMHUYECKHE 3JI€MEHTBHI;
HEOPraHWYECKHE BEIISCTBAa; XMMHUYECKHE peaKuuu (110 4HCIy M
COCTaBy Y4YacCTBYIOIIMX B PEaKOUU BEUIECTB, II0 TEIJIOBOMY
3pdekTy, MO0 H3MEHEHHUIO CTEIICHEH OKHMCIEHUS XUMHUYECKUX
3JIEMEHTOB);

7) xapakxmepuzosams (onuceviéams) OOIINE U CHEITHPUICSCKUAC
XUMHYECKHE CBOWCTBAa HOPOCTBIX H  CJIOXKHBIX  BEIIECTB,
HOATBEpKaasi ONHCAaHHE NPUMEPAMH MOJEKYISPHBIX M HOHHBIX
YPaBHEHUU COOTBETCTBYIOLINX XUMHUYECKUX PEAKILIUH;

8) cocmasnsams ypaBHEHHsS ICKTPOIUTHISCKON AUCCOLUALINH
KMCJIOT, LIEJIOYEN U COJIEM; MOJIHBIE U COKpallEHHbIE ypaBHEHUS
peakuui HOHHOI'O oOmeHa; YpaBHEHUS peakuui,
HOJITBEPKIAIOINX CYIIECTBOBAaHME T'C€HETHYECKOH CBSI3U MEXKIY
BEIIECTBAMH Pa3JINUYHBIX KJIACCOB;

9) packpwviéams CYyHUIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIIbHBIX
peakuuii MoCpeCTBOM COCTABJICHHS JJICKTPOHHOTO OajaHCa JTHX
peakuuii;

10) npoenosuposams CBOWCTBa BEUIECTB B 3aBHCHMOCTH OT HX
CTPOCHHUsI; BO3MOXXHOCTH MPOTEKAHUS XHUMHYECKHUX IpeBpaieHUN
B Pa3JINYHBIX YCIIOBHSIX;

11) gwiuucassms OTHOCUTEIBHYIO MOJICKYJSIDHYIO H MOJIBSIPDHYIO
MacChl BEIIECTB; MACCOBYIO JIOJIO XHMHYECKOTO DJIEMEHTa IO
(opmyne coenmHeHHs; MacCOBYIO JOJIO BEIIECTBA B PAacTBOPE;
MPOBOJUTH PAcYETHI 0 YPAaBHCHUIO XUMHUYECKOU peaKIIny;
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12) credosams TipaBUiIaM MOJIb30BAHUS XUMHUYECKOUW IMOCYION U
J1abopaTOpHBIM OOOpPYIOBaHUEM, a TaK)Ke IpaBHIIaM OOpalleHHUs
C BEIIECTBAMU B COOTBETCTBHU C HHCTPYKIIUSIMH IO BBIITOJHEHUIO
JTaGOPaATOPHBIX XUMHUUYECKUX OMBITOB IO MOJIYYSHHIO U COOUPAHUIO
ra3o00pa3HBIX BEHISCTB (aMMHaKa M yIJIEKHUCIIOTO Ta3a);

13) nposooums  peaxkiuM, MOATBEPKIAAIONINE KauyeCTBEHHBIN
COCTaB pAa3JUYHBIX BEIISCTB: pAaClO3HABATh OIBITHBIM MYTEM
xjopua- OpoMua-, wuWOAWA-, KapOoHar-, d¢ocdar-, cuwInukar-,
cyJib(ar-, THAPOKCHUI-UHOHBI, KATUOHBI aMMOHHMS ¥ MOHBI U3y4YE€HHBIX
METAaJIOB, TPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPTAaHHUYCCKUX
BEII[ECTB;

14) npumensmo OCHOBHBIC orneparuu MBICJTUTETBHO M
NeSITEIbHOCTH — aHajJu3 H CHHTE3, CpaBHEHHE, 00o06IeHue,
CHCTEMAaTH3allHI0, BBISIBICHUE MPUYHHHO-CICACTBCHHBIX CBS3CH —
JUIST  HW3yYEeHUs] CBOWCTB BEMIECTB M XHUMHYECKHUX PEaKIUii;

€CTECTBEHHO-HAy4YHbIE  METOAbl TO3HAaHUs —  HaOIJeHue,
U3MEpPCHHUE,  MOJCINPOBAHUE, JKCHEPUMEHT  (peaJibHbIH U
MBICJICHHBIN ).
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N
o

TEMATUYECKOE MJTAHUPOBAHUE

Bcero 136 4, 13 HUX 7 4 — pe3epBHOE Bpems

8 KNIACC

(2 4 B Hepento, Bcero 68 4, M3 HMX 3 4 — pe3epBHOe BpemsA)

IIlpuMepHbIE TEMBI,
pacKpbIBaKwIye JaHHbII
pa3aeJs1 IporpamMmsli,

Y KOJIN4YeCTBO 4YacoB,
OTBOAMMOE HA X U3yYeHHe

OcHOBHOeE coJepikKaHue

OCHOBHbIE BU/IbI J€STEIbHOCTU
06y4yawImxcs

Paznen 1 HepBOHa‘{aJILHble XUMHYECCKHE ITOH

situst (20 u)

Tema 1. Xumusa — BakKHas
06/1aCTh €CT€CTBO3HAHHUA U
NMPaKTU4YeCKOoH
AesTe/JIbHOCTH YeJIOBeKa
(59)

IIpeamer xumuu. Ponb XumMun B )KU3HU
gesioBeKa. XUMHsl B CUCTEME HayK.
MeTtoabl No3HaHUs B XUMHUH.

Tena u BemectBa. Pu3nyueckue cBOCTBa
BEIIECTB. ATPETaTHOE COCTOSIHHUE
BellecTB. UuCThIe BEIECTBA U CMECH.
Crioco6bl pa3aesieHus: CMecei.
DusznuecKkue U XUMHYECKUE SIBJICHUSI.
IIpu3sHaky 1 ycIoBUsI IPOTEKAHUS
XUMHUYECKUX PEaKIIHA.

3HaKOMCTBO C IpaBUJIaMU OE30MaCHOCTH
u ipuéMaMu paboThl B XUMHYECKOHN
1abopaTopuu.

JleMoHCcTpauuu

1. JlabopaTtopHOoe O0OOpyaOBaHUE.

2. PazmuHble BUABI XUMUYECKON
OCYIBL.

PackpeiBaTh CMBICHT H3y4aeMbIX
TOHSITHIA.

PackpeiBaTh ponbs XUMHH B IIPUPOJIE U
JKU3HHU 4YeJloBeKa, €€ CBsI3b C JAPYTrUMH
HayKaMH.

Pa3nuuaTte uncThle BelIECTBA M CMECH;
OJTHOPOJIHBIE U HEOJHOPOIHBIE CMECH.
Pasznuuare dusnyeckne U XUMHYECKHUE
SIBJICHUSI.

OnpenensiTe NIPU3HAKH XUMHUUECKUX
peakiuii ¥ yCJI0BHUs UX MPOTEKAHUSI.
CrnenoBaTrh NpaBUiaM MOJIb30BAHUS
XUMHUYECKOU MTOCY/I0H 1 J1a00paTOPHBIM
000py/I0OBaHHEM, a TAK)KE IIpaBUIaM
o0paIeHust ¢ XUMHUUECKUMU BEIIECTBAMU
B COOTBETCTBUH C HHCTPYKIUSIMH 1O
BBIMOJTHEHHIO TTPAKTHUECKUX padoT.




Y4

3. O0pas1bl BEIIECTB.

4. Crioco0sI pasaeseHust cMeceit
(¢dunpTpoBaHme, BRIIAapUBAHHE,
JIACTHILISAIMS, XpoMaTorpadust).
Jla6opaTopHbI€e U IPaKTUYeCKue
paéoTsI

Jlabopamopnuie onvimul:

Onucanne GU3NISCKUX CBONCTB BEIIECTB.
PazneneHne cMecH ¢ IOMOIIBIO MarHHTa.
IIpakxmuueckue pabomuwi:

Ne 1. IIpaBuita paGotsl B 1ab0opaTopuu

¥ npuéMbl 0OpaIeHus! ¢ JJabopaTOPHBIM
o0opynoBaHVEM.

Ne 2. Paznenenue cmeceii (Ha mpuMepe
OYHMCTKH IMOBAPEHHOM COJn)

[InanupoBaTh ¥ MPOBOIUTH XUMHUUESCKUN
SKCIIEPUMEHT 110 U3YyYECHUIO U ONHMCAHUIO
(puznyeckux cBOMCTB BELIECTB, CIIOCOO0B
pa3zeeHHs CMeceil BEeIeCTB.
Hcronb30BaTh NpU BBITOJIHEHUH
yueOHBIX 3aJlaHUii U B TIpoIiecce
HCCIIE0BATEIILCKOM AeATeIbHOCTH
HAY4YHO-TIOIYJISIPHYO JINTEPATypy
XUMHUYECKOI'0 COACPKAHUS, CIIPABOYHBIC
MaTepualibl, pecypcbl IHTEepHeTa.
BricTpanBaTh pa3BEpHYTHIE TMCbEMEHHBIC
U YCTHBIE OTBETHI C OIIOPO Ha
UHGOPMAIUIO U3 yYEOHHUKA U CIIPABOYHBIX
MaTepHaJIOB, TPAMOTHO HCIIOJIb30BATh
U3y4YeHHBIH NOHSATUMHBIN annapat Kypca
XUMHUHU

Tema 2. BemiecTBa
U XMMHYeCKHe peakuuu
(159)

ATOMBI ¥ MOJIEKYJIbI. XMMHUYECKHE
3JIEMEHTBI. 3HaK! (CUMBOJIbI) XHMHUYECKUX
351eMeHTOB. IIpocThie U ClI0XKHBIE
BelecTBa. ATOMHO-MOJIEKYJISIPHOE
ydeHHe.

Xumunueckast popmyiia. BaneHTHOCTD
aTOMOB XMMHYECKHUX DJIEMEHTOB. 3aKOH
TMOCTOSTHCTBA cocTaBa BemiecTs. OTHOCH-
TeabHasl aToMHast Mmacca. OTHOCUTENNbHAs
MoJeKyIsipHast Macca. MaccoBast 1031
XUMHUYECKOTO JIEMEHTA B COSIUHEHHUH.
Dusnueckne U XUMUYECKHE SIBICHUS.
Xumnueckas peakuusi. [Ipuznaku

U YCJIOBHSI IPOTEKAHUSI XUMHYISCKUX
peakumii. XUMHYECKHE YpPaBHEHUS.

IIpuMeHsITH ecTeCTBEHHO-HayUHbIE
METO/1bI IO3HAHUS (B TOM YHCIIE
HaOJII0ICHNEe, MOJICIIMPOBAaHHE,
SKCIIEPUMEHT) U OCHOBHBIE OIlepaIuu
MBICIIUTEIBHON €SI TEIbHOCTU

(cpaBHEHUME, KI1aCCUPUKALIHS) IS
U3YyUYEHUsI BEIIECTB U XUMHUYECKUX
peakuuii.

PackpbiBaTh CMBICII H3yYa€MbIX HOHSITUMN
U 3aKOHOB U IPUMEHSITh 3THU MOHSITHUSI TPU
ONHUCAaHUH CBOWMCTB BEIIECTB U UX
MpeBpaleHUN.

PaznmuuaTh GpU3NYECKHE U XUMHYCCKUE
SIBJICHUSI, OOBSICHSITh UX CYIIHOCTB C
TOYKH 3PEHHUS aTOMHO-MOJIEKYJISIPHOTO
YUCHUSL.
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IIpooonscernue maon.

IIpuMepHbIe TEMBI,
pacKpbiBaKIye JAaHHbII
pasjeJ nporpamMmmsl,

U KOJINYECTBO YacoB,
OTBOJMMOE Ha MX U3y4YeHHe

OcHOBHOeE cojepKaHue

OcCHOBHBIE BUJbI JeATEJTbHOCTH
00yYaIINXCA

Turel XUMHYECKUX peaKLnii
(coenuHeHUs, Pa3JI0KEHUs!, 3aMEIICHHUS,
oOmeHa). 3aKOH COXpaHEHHsI MacChl
BEIIECTB.

M. B. JlIoMOHOCOB — y4€HBIN-
DHIUKJIONEIUCT.

JleMoHCcTpanuu

duznyeckue sIBICHUS (pacTUpaHue
caxapa B CTYIIKE, KUIICHHUE U
KOHJICGHCALIUs BOJIBI U T. 11.).
XuMHUYecKUe siBICHUs (TOpEeHUE CBEYH,
pa3iokeHue caxapa, B3auMOJIeHCTBIE
CEpHOI KUCJIOTHI C XJIOpUIOM Oapusi,
paznoxxenue ruapokcuaa meau(ll),
B3aMMOJCHCTBHUE KeJle3a C Cepol,
B3aMMOJICHCTBHE KeJie3a C pACTBOPOM
comm meau(Il)).

OmBIT, WUTFOCTPUPYIOLIHI 3aKOH
COXpaHEHMsI MaCChI.

JlaGopaTopHble U NMpaKTU4YeCKUue paGoThl
Jlabopamophvie onvimasi.:

ITpumeps! Gu3NYECKUX SIBJICHUH
(TUTaBIIGHHUE BOCKA, TasTHUE JIBIA).

OrnpeiesisiTh MPU3HAKH XUMHYSCKUX
peaKinii, yCIIOBHsSI UX MIPOTCKAHUSI.
OOBSCHITH CYyIITHOCTH (DPU3UUESCKUX U
XUMHUYCCKUX SIBICHHH C TOUKH 3PCHHUS
aTOMHO-MOJICKYJISIPDHOTO YUCHHSI.
KnaccnduimpoBars XuMHYECKHE PEaKIIMU
(I10 YHMCITy M COCTaBY pearupyrommx u
00pa3yIoMMXCsl BEIISCTB).

CocraBisiTh (popMyJIibl OMHAPHBIX
BEIIECTB [0 BaJICHTHOCTH U ONIPEAEIIATH
BaJICHTHOCTH 110 (hopMyJiaM BEIIECTB.
PaccraBisath KodGPUIIMCHTHI B
YPaBHEHMSIX XHUMHYECKUX PEaKLIHIA.
CrenoBars IpaBujaM MOJIb30BAHUS
XUMHUYECKOH MMOCYION U JIaGOPaTOPHBIM
000py/1I0BaHHEM, 4 TAK)KE IIpaBUIIaM
oOparieHus ¢ BelllecCTBaMHu B
COOTBETCTBUU C MHCTPYKILUSIMH 1O
BBIITOJIHEHHIO JIAOOPATOPHBIX XUMHUUYECKHUX
OIIBITOB.

Hcrnonp30BaTh NIPU BBIMOJIHEHUH yYEOHBIX
3aJlaHUI U B mIpolecce
HCCIIE0BATEIILCKO eI TEIIbHOCTH




6¢

ITpuMepsl XUMHYECKUX SIBJICHUN
(TIpoKaJITMBaHUE MEIHOM ITPOBOJIOKH,
B3aMMOJICHCTBUE MeJIa C KUCIIOTOM ).
Mopnenu aToMOB U MOJIEKYJL.

Bovtuucnenusn

— OTHOCHTEJIbHONH MOJEKYJIIIPHON
MaccChl BEIIECTB;

— MacCOBOM JIOJIM XUMHYECKOT O
3JIeMeHTa 1o GOpMyJie COeTUHEHHUS

Hay4HO-IIOILYJIIPHYIO JIUTEPATypy
XUMHUYECKOT'0O COICpKaHUsl, CIIPABOYHBIE
MaTepHalibl, pecypchl IHTEepHETA.
BricTpanBaTh pa3BEpHyThIC
IIMCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOH
Ha WH)OpMAIHIO U3 yYeOHHKA U
CIIPABOYHBIX MaTe€pUAJIOB, TPAMOTHO
HCITOJIB30BaTh U3YyYEHHBIN MOHATHWHBINA
anmnapar Kypca XUMUH

Pa3aen

2. BaxkHellIMe nNpeACTaBUTEIN HeopraHudeckux Bemects (30 u)

Tema 3. Bo3ayx. Kuciopoga,.

TlousATHE 06 OKCHUAAX
(5w

Kucnopon — snemeHT u ipocroe
BeniecTBo. O30H — aJuIOTpOITHAasA
monudukamusa kucinopoaa. Haxoxaenue
KHCJIOpoza B mpupoae, pusndeckue u
XUMHYECKHE CBOMCTBA (peaKLuuu
OKHCJICHUSI, TOpEeHHE). Y CIIOBHUS
BO3HUKHOBEHMS U IIPEKPALCHHS
ropenus. [lonsitue

00 okcHuaax.

Crnioco0bl OJTy4YeHHUs KHUCII0Poia B
71a00paTOPUH U TTPOMBIIIJICHHOCTH.
ITpumenenune kuciopoaa. Kpyrosopor
KHCJIOpOJa B IPUPOJIE.

TeruioBo#i 3(pPeKT XuMUIecKon
peakIuu, MOHITHE O TEPMOXUMHYECKOM
YPaBHEHHH, 9K30- U SHIOTCPMUYECKUX
peaKIusiX.

BOSZ[yX — cmech razoB. Cocran BO3AYyXa.

PackprIBaTh CMBICIT H3yYaeMBbIX
HOHSITUH U IPUMEHSTH 3TU MOHSITHS IIPU
OINMCAaHNUM CBOMCTB BEIIECTB U UX
npeBpaleHUn.

XapakTepu3oBaTh (ONHUCHIBATH) COCTAB
BO3/yXa, pU3NYEecCKre U XUMUYECKHE
CBOICTBa KHUCJIOPO/JA, CIIOCOOBI €ro
IOJIy4YeHHUsI, IPUMEHEHNE U 3HAYECHUE B
IPUPOJIE U )KU3HU UEJIOBEKA.
CpaBHHUBaTh PEaKIIUN TOPEHUS U
MEJIJIEHHOT O OKUCJIEHHUSI.

Co6upaTh MpUOOPHI 151 HOTYISHUSI
KHcaopoaa (BEITECHEHHEM BOJBI U
BO3AYyXa).

PacnioznaBaTth ONBITHBIM DYTEM KHUCIIOPO.
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IIpooonscernue maon.

IIpuMepHbIe TEMBI,
pacKpbiBaKIye JAaHHbII
pasjeJ nporpamMmmsl,

U KOJINYECTBO YacoB,
OTBOJMMOE Ha MX U3y4YeHHe

OcHOBHOeE cojepKaHue

OcCHOBHBIE BUJbI JeATEJTbHOCTH
00yYaIINXCA

TorutnBo (He(dTH, yroiab U METaH).
3arpsi3HeHHE BO3/yXa, CIIOCOOBI €T0
NpeoTBpaIleHUs. Y CUIIEHHE
napHUKoBOro >(ddexra, pazpyueHue
030HOBOTI'O CJIOSI.

JleMoHcTpanuu

BzaumoneiicrBue pocdopa, cepbl

1 JKeJie3a ¢ KUCIOPOAOM (BO3MOXKHO
HCIOJIb30BAaHHE BUICOOIIBITOB).
OnpeneneHne coepskanusi KHCI0poaa
B BO3JyXE.

OnbITHI, AEMOHCTPUPYIOLIUE YCIOBHUS
BO3HUKHOBEHUSI ¥ IPEKPAILICHHUST
TOPSHMUSI.

JlaGopaTopHble U NPpaKTU4eCcKue

paGoThI

Jlabopamopnuiii onvim:

O3HakoMJIeHHE ¢ 00pa3liaMHi OKCHIOB.
Ilpaxmuueckas paboma:

Ne 3. TTonmyueHue u coOMpaHue KUCI0poa,
M3Y4YEHHE €ero CBOMCTB.

Hcnonp30BaTh XUMHUYECKYIO CUMBOJIUKY
JUTST COCTaBJICHUST (POPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUI XMMHUYECKUX
peaxiyii ¢ yyacTueM KHUCJIOpoJa.
OOBSCHITH CYIIHOCTH DKOJOTHYECKHX
MpoOJIeM, CBA3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBaThb npaBuiiaM 0€3011acHOM paboThI
B J1a0OpaTOPUH MPH UCITOIB30BAHUHU
XHMHYECKOH IOCy1bl U 0O00PYy1OBaHUS, &
TaK)Ke IpaBUiaM OOpalIeHus C
TOPIOYMMH BEIIECTBAMH B OBITY.
IImaHnupoBaTh 1 OCYIIECTBIISITH HA
MPAKTUKE XUMUYECKHUE SKCIIEPHUMEHTBHI,
POBOAUTH HAOIIOICHUS, AeJIaTh
BBIBOJIBI 10 Pe3yJIbTaTaM dKCIEPHUMEHTA.
YyacTBOBaTh B COBMECTHOU paboTe

B IpyIme.

Hcrnonp30BaTh NIPU BBIMOJIHEHUH yYEOHBIX
3aJlaHUI U B mIpolecce
HCCIIETOBATEIIBCKON eI TEILHOCTH
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Botuucnenusn

— MOJICKYJISIPHOW MacChI KHCIIOpOJia
¥ 030HA Ha OCHOBAHHU aTOMHOI MacChI
XUMHUYECKOTO BJIEMEHTA

HAY4YHO-IIONYJISIPHYIO JINTEPATypy
XUMHUUYECKOI'O COACPKAHUS, CIIPABOYHBIC
MaTepualibl, pecypchl MHTEpHETA.
BricTpanBarth pa3BEpHyThIC MMCBMEHHbBIE
U yCTHBIE OTBETHI C OIIOPOH Ha
nHpopManuio U3 yueOHuKa 1
CHIPaBOYHBIX MAaTEPHAIOB, IPAMOTHO
HCITOJIb30BaTh N3y4YEeHHBIN MOHATUHHBINA
annapat Kypca XUMHH

Tema 4. Bogopoga.
I[oHaTHe 0 KHC/I0TaxX
M COJISIX

(5w

Bomoponx — sneMmeHT u nmpocTtoe
BenrecTBo. Haxoxnenue B nmpupoe,
(uzmueckre n XMMHUYECKHe CBOMCTBA (Ha
pUMepe B3aUMOACHCTBHSI C HEMeTaJlUla-
MU U OKCHJIaMU METaJIJIOB), IPUMCHEHHE,
CHOCOOBI MTOTyYSHHUSI.

TToHsITHE O KHUCIIOTAaX U COJISIX.

JleMoHCcTpauuu

TTonyuyenue, cobupanue u
pacrnio3HaBaHUE€ BOJOPOJA.

T'openne Bogopona.

B3aumoneiicrBue Bogopoaa ¢ OKCUAOM
meau(1l).

JlaGopaTopHble U NPpaKTU4ecKue

paGoThI

Jlabopamopnuiii onvim:
Bs3aumonelcTBue KUCIOT ¢ METAIIAMHU.
IIpaxmuueckasn paboma:

Ne 4. TTomyuenue u cobupaHue BOIOPOa,
M3Y4YEHHE €ero CBOMCTB.

PackpbIBaTh CMBICIT H3Y4aeMbIX
MMOHSITUI U IPUMEHSITH 3TH TTOHSITHS
IPH OMKUCAHUH CBOWCTB BEIISCTB U UX
npeBpaleHUN.

XapakTepu3oBaTh (ONUCHIBATH)
(uznyeckne U XMMHYECKHE CBOMCTBA
BOZIOPO/ia, CIIOCOOBI €0 MOIyUYEeHHUS,
IIPHUMEHEHHE.

Co6upaThb IpudOP IS MOy YSHHUST
BOJIOpOJIA.

Hcnonp30BaTh XUMHYECKYIO CUMBOJIUKY
JUI cOcTaBJIeHUs (hOPMYJI BEIIECTB,
MOJICKYJISIDHBIX YPaBHEHHI XUMHYECKUX
peakuuii ¢ yyacTHeM BOJIOpO/a.
CrnenoBatrh npaBusiam 0e30MmacHOR
paboThI B 1abopaToOpuH Ipu
HCTOJIb30BAaHUHM XUMHYECKOM MOCY/IbI

1 000pyIOBaHMs, a TAK)KE IIPaBUIIAM
o0paleHHs C TOPIOYUMH BELISCTBAMU

B OBITY.
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IIpooonscernue maon.

IIpuMepHbIe TEMBI,
pacKpbiBaKIye JAaHHbII
pasjeJ nporpamMmmsl,

U KOJINYECTBO YacoB,
OTBOJMMOE Ha MX U3y4YeHHe

OcHOBHOeE cojepKaHue

OcCHOBHBIE BUJbI JeATEJTbHOCTH
00yYaIINXCA

Bovtuucnenusn

— MOJISKYJISIPHOH MacChl BEeIIeCTBa Ha
OCHOBaHHMH aTOMHOM MacChl XUMHYECKAX
3JIEMEHTOB

ITnaanpoBaTh U OCYHIECTBISITH HA
MPAKTUKE XUMHUYCCKUEC YKCITEPUMEHTHI,
HPOBOIUTE HAOJIOICHUSI, 1eaTh
BBIBO/IBI ITO pe3yIbTaTaM dKCIIePUMEHTA.
YuacTBOBaTh B COBMECTHOU paboTe B

rpymrme

Tema 5. KoinyecrBeHHbIE
OTHOIIIEHUS B XUMHUU
(49

KomuuecTtso Beiectsa. Mosb. MossipHast
macca. 3akoH ABorazpo. MoasspHbIit
00BbEM ra3oB. Pacuérsl 110 XUMUYECKUM
YpaBHEHHUSIM.

JleMoHcTpanus
O6pa3ibl BEIIECTB KOJIUIYECTBOM 1 MOJIb.

Buvtuucnenusn

— 00bEMa, KOJIMYECTBa BEILIECTBA ra3a
110 €ro U3BECTHOMY KOJHUYECTBY
BEIIIECTBa WU 00BbEMY;

— 00BEMOB ra30B 110 YPaBHESHUIO
peakiuy Ha OCHOBE 3aKOHa 00bEMHBIX
OTHOILIEHUH ra3oB

PackprIBaTh CMBICIT H3yYaeMBbIX
HOHSAITUH Y MPUMEHSATH 3THU MOHSTHUS, a
TaK>Ke U3yYEHHbIE 3aKOHBI U TEOPHUU

JJ1s1 pellieHus] pacu€THBIX 3aj1a4.
BpruncasTe MOJISIpHYIO MaccCy BEIIECTB;
KOJIMYECTBO BelllecTBa, 00ObEM rasza, Maccy
BEILIECTBA;

IIpoBoauThs pacuéThel IO YypaBHEHUSIM
XUMHUYECKUX PeaKIHii: KOJINYeCcTBa,
00bEMa, Macchl BEIIECTBA 110 U3BECTHOMY
KOJINYECTBY, 00BbEMY, Macce peareHTOB
WUJIU TIPOAYKTOB PEaKIIHH.

BricTpauBaTh pa3zBEépHyTbl€ NUCbMEHHBIE
U YCTHBIE OTBETHI C OIOPOii Ha
uH(pOpMAIHIO U3 YyIeOHUKA U
CIIPaBOYHBIX MAaTEPHAIOB, TPAMOTHO
HUCIIOJIb30BaTh N3yUYE€HHbIN MTOHSITUNHBIN
ammapar Kypca XUMHAHU
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Tema 6. Boga. PacTBopbl.
INoHATHE 06 OCHOBAHUSAX
(59)

dusnyeckue CBOMCTBA BOAbI. AHAJIN3

M CUHTE3 — METO/bI U3YUEHHUSsI COCTaBa
BOJIBL.

XHUMHYECKHE CBOMCTBA BOIBI

(peakuuu ¢ MeTauIaMH, OKCHJIaMU
METaJUTOB U HEMETAJJIOB).

CocraB ocHoBanuii. [ToHsitue 00
HHJUKATOpax.

Bona kak pactBoputens. PacTBopsbl.
PactBOpuMOCTH BelllecTB B BOJE.
HacreIeHHabie 1 HEHAChIIIEHHBIE
pactBOpBl. MaccoBasi 10J1s1 BelllecTBa B
pacTtBope.

Posbe pacTBOpOB B IIpUpoAe U B )KU3HU
yenoBeka. Kpyrosopot Boabl B Ipupoze.
3arpsisHeHUEe NPUPOAHBIX BoJ. OxpaHa
MU OYUCTKA MPUPOJTHBIX BOA.

JleMoHCcTpanuu

DNEKTPOJIN3 BOJbL, CHHTE3 BObL;
B3aHMMOJICHCTBHE BOJIbI C METAJLIAMH
(Na, Ca) (BO3MO>HO HCITOJIb30BaHNE
BHUAECOMATEPHATIOB).

PacTtBOpeHue BemiecTB ¢ pa3auaHOn
PacTBOPUMOCTBIO.

HccnenoBanue pacTBOPOB KUCIIOT U
MIEJI0YEH C TIOMOIIBIO UHIUKATOPOB.

JlaGopaTopHble U NPpaKTU4ecKue
paGoThI

Tlpakmuueckas paboma:

Ne 5. IIlpuroroBneHue pacTBOPOB C
onpenes€éHHON MacCOBOM J1051eH
PacTBOPEHHOTO BEIIECTBA.

PackpsIBaTh CMBICIT H3y9aeMBbBIX
HOHSITHUH Y IPUMEHSITH TH TOHSITHS TIPH
OITMCaHWH CBOMCTB BEIIECTB U UX
IIpeBpalleHUN.

XapakTepu3oBaTh GU3HICCKUEC U
XUMHYECKHE CBOHCTBA BOJIBL, €€ POITh

KaK pacTBOPHUTEISI B IPUPOTHBIX
poreccax.

CoCTaBIISITh ypaBHEHUS] XUMHYECKHUX
peakiunii ¢ ygacTHeM BOJIBI.

OOBSCHITH CyIITHOCTD DKOJIOTHYECKHUX
po0JieM, CBSI3aHHBIX C 3arpsi3HECHUEM
MIPUPOIHBIX BOJI, CITOCOOBI OUUCTKHU

BOJIbI OT NIPUMECEi, MEpbI 110 OXpaHe

BOJI OT 3arpsi3HEHUSI.

ITnanupoBaTh U OCYIIECTBIATH HA
MPaKTUKE XUMHUYECKHE SKCIICPUMEHTHI,
MPOBOAUTH HAOIIOICHUS, AeJIaTh
BBIBOJIbI I10 PE3yJbTaTaM dKCIIEPHUMEHTA.
CrnenoBarh npaBujiam 0e30rnacHoil paboThl
B JIaOOPATOPHH IIPU UCIIOJIB30BAHUN
XUMHUYECKOU ITOCYIbI U 000pYyAOBaHUS.
TTpoBOAUTH BBIYMCIICHUS] C IPUMEHEHHEM
IIOHSTHSI «MaccoBas JOJsl BEIIeCTBa B
pacTBOpe».

Hcrnonp30BaTh MpU BHIITOJIHEHUH
y4eOHBIX 3aJJaHUil U B TIpoIiecce
HCCIIE0BATEIILCKOM AeATEIbHOCTH
HAaYYHO-IIONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOI'0 COCPIKAHMS, CIIPABOYHBIC
MaTepualibl, pecypcbl MHTEpHeTa.
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IIpooonscernue maon.

IIpuMepHbIe TEMBI,
pacKpbiBaKIye JAaHHbII
pasjeJ nporpamMmmsl,

U KOJINYECTBO YacoB,
OTBOJMMOE Ha MX U3y4YeHHe

OcHOBHOeE cojepKaHue

OcCHOBHBIE BUJbI JeATEJTbHOCTH
00yYaIINXCA

Bovtuucnenusn
— C MCHOJIL30BAaHUEM ITOHSITHS «MaccoBast
JIOJISI BEIIECTBa B PaCTBOPE»

BeicTpanBaTk pa3zBEpHYThIE TMCHEMEHHBIE
W YCTHBIE OTBETHI C OITOPON Ha
HHGOPMAIUIO U3 yYEeOHNUKA U CIIPABOYHBIX
MaTepualioB, TPaMOTHO MCMOJIL30BaTh
HW3y4YEHHBII MOHSATUHHBIN anmapar Kypca
XUMUHU

Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeuHeHU

(11 9)

Knaccudukanms HeopraHn4ecKux
COeIMHEHUH.

Oxkcubl: cocTas, KilacCupUKaLus
(OCHOBHBIE, KUCIOTHBIE, aMm(OTepHBIE,
HecoJieo0pa3yrolye), HOMSHKIIaTypa
(MexayHapoaHasi U TPUBUAJIBHAS).
TTonyueHue U XUMHUYECKHE CBOWCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB.

OcHOBaHUs: COCTaB, KjlaccuduKalus,
HOMEHKJIaTypa (MeXyHapo Hast U
TpUBHAJIbHAA), (hU3nyecKue u
XUMHYECKHE CBOMCTBA, CITOCOOBI
nony4yenusi. Kucnorsl: cocras,
KJaccudukalms, HOMCHKIIATypa,
(usnyeckue u XUMHUYECKHUE CBOMCTBA,
CITOCOOBI MOTYYCHUSI.

Psij1 akTMBHOCTH METaJLJIOB.

Knaccudumuposars n3y4yaeMble BEIlleCTBa
10 COCTaBy U CBOMCTBaM.

CocTaBisiTh GOPMYJIbI OKCHAO0B, KUCIIOT,
OCHOBaHMM, COJICH M Ha3bIBaTh UX I10
MEXXIYHapOIHOIl HOMEHKJIAType.
IIporuo3supoBaTh CBOMCTBA BEIIESCTB HA
OCHOBE OOIIMX XUMHYECKHUX CBOICTB
HU3YyYECHHBIX KJIACCOB/TPYIIN BEIIECTB, K
KOTOPBIM OHHU OTHOCSITCS.

CocCTaBIIsITh MOJIEKYJISIDHBIE YPAaBHEHUS
peakuuii, HIIIOCTPUPYIOIINX
XUMHUYECKHE CBOMCTBA U CITOCOOBI
TTOJIyYE€HHUS BEIIECTB N3YUEHHBIX
KJIACCOB/TPYIIM, a TaKXKe
MMOATBEPIKAAIOIINX T€HETHUECKYIO
B3aUMOCBSI3b MEXIY HUMH.
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Conu (cpenHmue): HOMEHKJIIATypa,
CIIOCOOBI MOJTYyYCHHSI, B3AUMOCHCTBHE
coJiell ¢ MeTaJulaMu, KHCIIOTaMH,
IL[eJIOYaMH U COJISIMHU.

T'eneTnueckasi CBsI3b MEXKIY Kilaccamu
HEOPTaHUYECKHUX COCTUHCHUM.

JleMoHCcTpanuu

O06pa3ibl HEOPTAaHWUYECKHUX BEIIIECTB
Pa3IMYHBIX KJIACCOB.

BsanmonelicTBue pacTBopa cepHO
KHCIOTHI ¢ okcuaoMm meau(1l).

Peaknms nelirpanuzauuu.

BeITecHenne oqnoro meranna ApyruM us
pacTBOpa COJIH.

JlaGopaTopHble U IPpaKTU4eCcKue
pa6oThI

Jlabopamopnuvie onvimui.
BsaumonelicTBue KHCIOT ¢ MeTasIaMU.
ITonmyuenue HepacTBOPHUMBIX OCHOBaHUH.
B3aumonelictBue HepacTBOPUMBIX
OCHOBaHHUI ¢ KHUCIOTAMH.

Paznoxenune runpoxcuga meau(ll) mpu
HarpeBaHUM.

Tlpakmuueckas paboma:

Ne 6. Pemenne skcriepuMeHTaIbHBIX
3ana4 110 Teme «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTMHCHUN.

Buvtuucnenusn
— 0 YPaBHCHUSIM XUMUYCCKUX PEaKIINA

ITpor3BOIUTH BHIYUCIICHUSI 1O
YPaBHCHHUSIM XHMHYCCKUX PEAKIIHH.
ITnaanpoBaTh U OCYHIECTBISITH HA
MPAKTUKE XUMHYECKHE SKCIIEPHUMEHTBHI,
POBOJAUTE HAOJIIOICHUSI, 1€aTh
BBIBO/IBI ITO pe3yIbTaTaM dKCIIepHUMEHTA.
CrnenoBarp npaBuiaM 6e301MacHON paboThI
B J1a00paTOpPUH NIPH UCTIOIB30BAaHUN
XUMHYECKOU ITOCYABI 1 000pYIOBaHUS.
Vcnionp30BaTh NpH BBIITOITHEHUT
y4eOHBIX 3aJIaHUH U B IpoIlecce
HCCIIeI0BATEIIBLCKOM AeATeIbHOCTH
HAYYHO-TIOIYJISIPHYIO JINTEPATypy
XHMHYECKOT'O COJIEP)KaHHUsI, CIIPABOYHBIC
MaTepualibl, pecypcbl HTEpHeTa.
BricTpanBaTh pa3BEpHYTHIC TUCHMEHHBIC
U YCTHBIE OTBETHI C OIIOPOH Ha
uHpopManio U3 yu4eOHHUKA U CIIPABOYHBIX
MaTepHaJIOB, I'PAMOTHO HCIIOJIb30BATh
U3y4YeHHBINH NOHSATUUHBIN anmapart Kypca
XUMHUHU
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IIpooonscernue maon.

IIpuMepHbIe TEMBI,
pacKpbiBaKIye JAaHHbII
pasjeJ nporpamMmmsl,

U KOJINYECTBO YacoB,
OTBOJMMOE Ha MX U3y4YeHHe

OcHOBHOeE cojepKaHue

OcCHOBHBIE BUJbI JeATEJTbHOCTH
00yYaIINXCA

Pa3pen 3. llepuoguyeckuii 3akoH u [lepuoauyeckas cucreMa XUMUYECKHX 3j1eMeHTOB /. U. MeHjeieeBa.
Xumu4yeckas cBsi3b. OKHC/IUTETbHO-BOCCTAHOBUTE/IbHBbIE peakiuu (15 u)

CTpoeHue aTOMOB.

Tema 8. [lepuoguyeckuii
3akoH M [lepuoauyeckas
CHCTeMa XUMHYEeCKHUX
ssiemeHTOB /[l. U.
MenpesieeBa. CTpoenue
aTtoma (7 u)

TTepBBIe MOMBITKH KIacCUPUKAITTT
XHUMHYECKHUX dJIeMeHTOB. [ToHsTHe 0
rpyImnax CXOIHBIX 2JIEMEHTOB
(11e7I0YHBIE U IIEJIOUYHO3EMENIbHbIC
METaJUIbl, TAJIOTeHbl, THEPTHBIC I'a3bl).
DIJIeMEeHTBI, KOTOpbIE 00pa3yroT
amMOTepHbIC OKCHIBI U THIPOKCHUIBI.
Ilepuonuueckuii 3aK0H U
Ilepronnueckas cucTemMa XUMHYECKUX
anemeHToB J[. 1. Menneneena.
Ilepuonsl, rpynmel, NOATPYIIIHL
Dduznyeckuii CMBICI HOPSIAKOBOTO
HOMeEpa 3JIEMEHTa, HOMEPOB MepPUOoaa U
TPYIIIBL

Ctpoenune atomoB. CocTaB aTOMHBIX
snep. M3oronbel. Dnektponbl. CTpoeHue
3JICKTPOHHBIX 000JIOYEK ATOMOB MEPBBIX
20 XUMHUYECKHUX DIJIEMEHTOB
Ilepuonuueckoii cucrems! /1. U.
MenneneeBa. XapakTepucTUKa
XUMHUYECKOTO JIEMEHTA IO €ro
nosioxkenuto B [lepunonnueckoit cucreme
J. . Meunnemneena.

PackpbIBaTh CMBICII IEPHOTMISCKOTO
3aKOHA.

IToHnMaTh cyniecTBOBaHHE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX 3JIEMEHTOB (M3MEHEHHUE
paanycoB aTOMOB U
3JIEKTPOOTPULIATEIIBHOCTH )

U UX COEIUHEHUI OT IMOJIOKEHUS B
MEPUOJUYECKON CUCTEME U CTPOSHUS
aToma.

YcTaHaBIMBaTh CBA3b MEXKIY
ITOJIO’KEHHUEM 3JIEMEHTA B
IIEPUOUIECKON CUCTEME U CTPOSHHUEM
ero aroma (cocTaB | 3apsij sijpa, ol1iee
YHCJIO JEKTPOHOB U paclpeieIeHue Ux
MO BJIEKTPOHHBIM CJIOSIM).
IIporHo3upoBaTh XapakTep W3MEHEHUS
CBOMCTB DJIEMEHTOB U UX COCUHEHUM 1O
rpynmnam u nepuoaam llepunonnueckoit
CUCTEMBL.

XapakTepru30BaTh XUMHIECKHE
9JIEMEHTHI NMEePBBIX TPEX IIEPHOOOB,
KaJIus,




3nauenue [leprnoanaeckoro 3akoHa
u Ilepuoguyeckoil cuctemMbl
XUMHYECKUX DJIEMEHTOB IS
pa3BuTHUs HayKu U npaxtuxku. 1. 1.
MenneneeB — y4€HbIl, niegaror u
rpakJaHHH.

JleMoHCcTpanuu

KopoTtkonepuonnas u JyIMHHONEpHOIHAS
dopmer [Teprognueckoi cucTeMbl
XUMHUUYECKUX dieMeHToB J1. U.
Menneneesna.

O3HakoMIIeHHE ¢ 00pa3aMy METaJLIOB

U HEMETAJUIOB.

JlaGopaTopHble U IPpaKTU4eCcKue
pa6oThI

Jlabopamopnuiii onvim:
B3aumonelictBue ruipokcuga UHKa ¢
pacTBOpaMH KHUCJIOT U LIEJI0YeH

KaJablusi 1o ux ITOJIOKCHHUIO B

Ilepuonuueckoit  cucreme . H.
Memnpeneesa.

CrmenoBarh  TIpaBWJIaM  O€30ITacCHOM
paboThl B snaboparopun npu
HCTOJIb30BAHUH XUMHUYECKOW MOCYbI U
o0opyoBaHUsI.

BrictpanBaTe pa3BEpHyThIE
MMMCBMEHHBIE U YCTHBIE OTBETHI C OMOPOit
Ha uH(pOpMaLHIO U3 yueOHHUKA U
CIIPaBOYHBIX MaTEPHAIIOB, TPAMOTHO
HCITOJIB30BaTh U3YYEHHBII MOHATUWHBIN
anmnapar Kypca XMMHHU.

Hcnonp30BaTh NIpHU BBITOJIHEHUN
Y4eOHBIX 3aJaHUI TEKCThI y4eOHHKa,
CIIpaBOYHbIE MaTEPHUAIbI
(ITeproan4ecKyIo CUCTEMY XMMHUYECKUX
snemenToB [. 1. Menneneena, Tabiuity
pacTBOpPH- MOCTH KHCJIOT, OCHOBAHUN 1
CoOJIeH B BOJIE, DJIICKTPOXUMHUYECKHUMI
PsAa HAaOPsKEHUI METaJJIoB).
Hcnonp30BaTh NpU BBITOIHEHUT
y4eOHBIX 3aJlaHUi U B IIpoLiecce
HCCIIEIOBATEIbCKON eI TEIbHOCTU
Hay4IHO-TIONYJIIPHYIO JTUTEPATypPy
XUMHYECKOTO COAEp KaHMUs,
CIIpaBOYHbIE MaTEPHUAIIBI, PECYPCHI
WnTtepuera




L€

Tema 9. XuMmu4deckKkas CBf3b.
OKHC/IUTE/TBHO-
BOCCTAaHOBHUTEJ/IbHbIE
peakuuu

(8w

9J'IeKTpOOTpI/IHaTeJ'II)HOCTB aToOMOB
XUMHUYCCKHUX DJICMCHTOB.

XuMHudecKasi CBsI3b (I/IOHHaH, KOBaJICHTHAas
IoJisipHasi 1 KOBaJICHTHast HeHOJ’IHpHafI).

PaCKpLIBaTL CMBICJI U3Yy1aCMbIX TIOHSITHUM.
OHpeI[eJISITI) BHUT XUMHWYECKOU CBSI3U B
COCIANHCHHHU.
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Oxonuanue maoi.

IIpuMepHbIe TEMBI,
pacKpbiBaKIye JAaHHbII
pasjeJ nporpamMmmsl,

U KOJINYECTBO YacoB,
OTBOJMMOE Ha MX U3y4YeHHe

OcHOBHOeE cojepKaHue

OcCHOBHBIE BUJbI JeATEJTbHOCTH
00yYaIINXCA

CreneHb OKUCIICHUSI.
OKUCIMTENFHO-BOCCTAHOBHUTEIILHBIE
peakinu (OBP). ITporeccrl okucIeHUst
¥ BOoccTaHOBJICHHsT. OKHUCITUTEITN 1
BOCCTaHOBUTEIIN.

JleMoHcTpauuu
OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIC
peaKkLHu: TOpEHHE, PeaKIUU
pa3iioKeHUsI, COSTMHCHUS

OrpenessiTh CTeIeHb OKUCIICHUST
XHUMHYECKOTO 3JIeMeHTa 10 (PopMyJie eTo
COCIUHEHHSI.

OrnpenensiTh JIEMEHT (BEIIECTBO) —
OKHCJIUTEJIb U DJIEMEHT (BEIIECTBO) —
BOCCTaHOBUTEIb.

OOBSICHATBH CYyIIITHOCTbH ITPOLIECCOB
OKHCJIEHHSI U BOCCTAHOBJICHMUS.
CocCTaBIIsITh AICKTPOHHBIN OalaHc ¢
y4€TOM 4YHCIIa OTAAHHBIX U IPUHSITHIX
3JIEKTPOHOB.

CocTaBisITh ypaBHEHUE
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOMU
peakium.

Hcnonp3oBaTh Npu BBIITOJTHEHUN
y4eOHBIX 3aJITaHUI TEKCThI yIeOHHKA,
CIIPaBOYHbBIC MaTE€PHATIBI
(TIepHOAUYECKYIO CUCTEMY XUMHUUECKUX
anemenToB . 1. MenaeneeBa, Tabnuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAaHUU U
CcOJIeH B BOJIE, DJIEKTPOXUMUUECKUHN Psi
HaIPSHKCHUN METaJIJIOB)
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9 KJIACC

(2 4B Hepeno, Bcero 68 4, U3 HMX 4 4 — pe3epBHOE BPeEMA)

IIpuMepHbIe TEMBI,
pacKpbiBaKIye JaHHbII
pasjeJ nporpamMmmsl,

Y KOJIMYECTBO YacoB,
OTBOJMMOE Ha MX U3y4YeHHue

OcHOBHOeE cojepixKaHue

OCHOBHBIE BU/BI AESITEJTbHOCTH
0GyYaoIINXCA

Pa3zgen 1. BemectBo M xumMu4yeckue peaknuu (17 q)

IloBTOpEHME U yTJIyOJIEHH e
3HaHM{ OCHOBHBIX pa3/ieJioB
Kypca 8 ksacca

Gw

Ilepuonuueckuii 3akoH. Ilepnonnueckas
CHUCTeMa XUMHYECKUX DJIEMSHTOB

. U. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHYECKHUX JIEMEHTOB HNEPBbIX TPEX
NEepUOJIOB, KaJlusl, KaJblUs U UX
COEJIMHEHUN B COOTBETCTBUHU C
MOJIO’KEHHUEM 3JIEMEHTOB B
NEePUOJINYECKON CUCTEME U CTPOCHHUEM UX
aTOMOB.

Knaccudukaims ¥ HOMEHKIIATypa
HEOPraHNYECKHUX BEIIECTB
(MeXIyHapOoaHasi U TpUBHUAJIbHAS ).
XUMHYECKHE CBOMCTBA BEIIECCTB,
OTHOCSIIUXCA K pa3JIMYHBIM KJ1accam
HEOPTAaHUYECKUX COCTMHEHUN, UX
T€HETHUYECKasl CBsI3b HEOPTaHUYECCKUX
BCIIICCTB.

CTtpocHueE BellecTBa: BUABI XUMHYECKOU
CBSI3U M TUITBI KPUCTATUTHISCKUX
peIéTok. 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX CTPOCHUSI.

XapakTepu3oBaTb XMMHUUYECKHE
3JIEMEHTHI IEPBBIX TPEX IIEPUO/IOB,
KaJus U KaJIbLUs IO UX ITOJOKEHHIO B
Ilepuoauueckoii cucrteme /. 1.
Menneneena.

KnaccuunupoBars 1 Ha3bIBaTh
HEOPraHUYECKHE BEIlIECTBA U3yUYEHHBIX
KJIACCOB.

OnuceIiBaTh OOLIME XMMHYECKUE
CBOICTBA BEIIECTB PA3JIUYHBIX KJIACCOB,
IMOATBEPIKIATH CBOMCTBA IpUMEpa- MU
MOJIEKYJISIPHBIX yPaBHEHUN XUMHUYECKUX
peaxnuii.

OmnpenensiTe BUJ XUMHUUECKOH CBSA3U U
TUIT KPUCTAJUIMUYECKON PEIIETKH
BEIIIECTBA.

IIporano3upoBaTs CBOMCTBA BEILIECTB B
3aBUCUMOCTH OT UX CTPOCHHUSI.
BricTpauBaTh pa3BEpHyTHIE
IMMCHbMEHHBIE U YCTHBIE OTBETHI C
onopoi Ha




oy

IIpooonscernue maon.

IIpuMepHbIe TEMBI,
pacKpbiBaKIye JAaHHbII
pasjeJ nporpamMmmsl,

U KOJINYECTBO YacoB,
OTBOJMMOE Ha MX U3y4YeHHe

OcHOBHOeE cojepKaHue

OcCHOBHBIE BUJbI JeATEJTbHOCTH
00yYaIINXCA

JleMoHCcTpanuu

1. Moneny KpUCTAJUTMYECKUX PEIIETOK
HEOpPTaHMYECKUX BEIIECTB.

2. KoporkonepuoaHas 1
JUTHHHOTIepHOAHAsT GOPMBI
Ilepuonuueckoii cucTemMbl XUMUYECKUX
anemeHnToB . 1. Menneneena

uHOOPMAITHIO U3 ydeOHUKa U
CIIPaBOYHBIX MaTepHaIOB, TPAMOTHO
HCITOJI30BaTh U3YUYCHHBIH
HOHSITUHHBIN anmapar Kypca XUMHH.
Vcnionp30BaTh NpH BBITOITHEHUH
y4ueOHBIX 3aJlaHUi U B TIpoIiecce
HCCIIE0BATENILCKOM AeATEIBHOCTH
HAYYHO-TIONYJISIPHYIO JINTEPATypy
XHMHYECKOI'O COJICP)KaHMUs,
CIPaBOYHbIE MaTEepHaIbl, PECYpPChI
HMuTepHera

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH
XMMUYEeCKUX peaKui
(44

Knaccudukaims XuMHYIECKHUX PeaKIIui
10 PA3JINYHBIM PU3HAKaM (110 YUCITY U
COCTaBy y4YacTBYIOIIUX B PEAKIIUU
BEILIECTB, MO TEIUIOBOMY 3P PEKTy, 110
U3MEHEHHIO CTENIEHEN OKUCIICHUsI
XUMHYECKHUX JIEMEHTOB, T10
00paTUMOCTH, 10 YIaCTHIO
KaTalim3aropa).

DK30- ¥ HHJIOTEPMHUYECKHUE PEaKIHH,
TEepPMOXUMHUYECKHUE ypaBHeHUs. [ToHsTHE
0 CKOPOCTH XMMHYECKOM PEaKIHH.
TToHsITHE O TOMOTEHHBIX U T€TEPOreHHBIX
peaknusix. IToHsiTue 06 00paTUMBIX

PackprIBaTh CMBICIT H3yYaeMBbIX
HOHSATUH U IPUMEHSITH 3TU MOHSITHS
IIPU ONMCAaHUU CBOICTB BEIIECTB U UX
OpeBpaleHUN.

KnaccuduuuposaTth Xxumuueckue
peaKIiu MO Pa3INYHBIM MPU3HAKAM.
YcTaHaBIMBaTh 3aBUCHMOCTB CKOPOCTH
XUMHYECKOU PEAKIINU OT Pa3IUIHBIX
dakTopoB.

IIporuno3upoBaTs BO3MOXKHOCTH
MIPOTEKAHUSI XUMHUECKUX
MIPEBPAIICHUN B Pa3INIHBIX YCIOBHUSIX.




(34

U HEOOPATHUMBIX XUMHYCCKUX PCAKITHSIX.
TToHsiTHE O XUMHYECKOM PAaBHOBECHH.
dakTOopHI, BIUSIONINE HA CKOPOCTh
XUMHUYCCKOU PEaKIIHU U MOJIOKCHUE
XUMHUYECKOTO PABHOBECHSI.
OKHUCITUTETEHO-BOCCTAHOBHUTEIIHHBIC
peakmuu (JISKTPOHHBIA OanaHc
OKHCITUTEIbHO-BOCCTAHOBUTEIIHHOMN
peaKkmmm).

JleMoHCcTpanuu

1. 3aBUCHMOCTH CKOPOCTH XUMHUYECKOH
peakiuy OT Pa3IMIHBIX (PAKTOPOB.

2. Bo3paeiicTBre kaTanuzaropa Ha
CKOPOCTh XMMHUYECKOMN peaKIIuu.

3. IIpumepsl HeOOpPaTUMBIX U
00paTUMBIX peaKLHi.

4. CmelieHue paBHOBECHSI XUMUYECKOM
peakium.

Botuucnenus

— KOJIMYECTBa BelIeCcTBa, 00bEMA U
MaccChl peareHTOB WJIH HPOAYKTOB IO
YpPaBHEHHSIM XUMHYECKUX peaKiuil

OmnpenensiTb OKUCIUTEIb U
BoccTaHoButesns B OBP.

CocTaBIsITh 2JIEKTPOHHBIN OajlaHC
peaKIun.

TTpou3BOANTH BEIYUCIICHUS T10
XUMHUUYECKUM YPaBHECHUSM.
BricTpanBath pa3BEpHYThIC TUCHMEHHBIC
W YCTHBIE OTBETHI C OITOPOH Ha
nHpopMaInio U3 yueOHUKA U
CIIPaBOYHBIX MaTE€PHUAIOB, TPAMOTHO
HCITOJIb30BaTh U3YyYEHHBII MOHATUWHBINA
anmnapar Kypca XUMHH.

Hcnones3o0BaThk NpU BHITOJIHEHUH
y4ueOHBIX 3aJlaHUi U B TIpo1iecce
HCCIIEI0BATEIBCKON €SI TEIbHOCTU
Hay4YHO-TIONYJIAPHYIO JTUTEPATypPy
XUMHUYECKOI'0 COJIEPKAHUS,
CIIpaBOYHbIE MaTEPHUAJIbI, PECYPCHI
HWNuTepuera

Tema 2. 3/1eKTpoIUTHY eCKasA
AUcconyanusa. XuMnyeckue
peaxiyy B pacTBOpax

(89

Teopus 271€KTPOIUTHYECKON
JUCCOIUAINU. DIEKTPOJINUTHI U
HE3IeKTPOoanuThl. KaTHOHBI, aHHOHBI.
MexaHn3M THCCOIMAIINU BEIIECTB C
Pa3IUYHBIMH BHIAMU XUMHUYIECKOMN
cBs13u. CTETNeHb JUCCOIHUAIIHH.
CunbHBIC U cl1a0ble 3JICKTPOJIUTHL

PackpreIBaTh CMBICT H3yYaeMBbIX
NOHSITUH, a TAKXXE CMBICIT TEOPUU
NEKTPOJIUTUISCKON TUCCOLIUAIINU.
OOBSCHSITH IPUIUHBI
3JIEKTPONPOBOTHOCTH BOAHBIX
pacTtBOpOB.

CoCTaBIISITh YPABHCHHUS TUCCOLIMAIINN
KHCJIOT, MICJIOYCH U COJICH, TTOJTHBIC
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IIpooonscernue maon.

IIpuMepHbIe TEMBI,
pacKpbiBaKIye JAaHHbII
pasjeJ nporpamMmmsl,

U KOJINYECTBO YacoB,
OTBOJMMOE Ha MX U3y4YeHHe

OcHOBHOeE cojepKaHue

OcCHOBHBIE BUJbI JeATEJTbHOCTH
00yYaIINXCA

Peakninn nonHOrO 0OOMeEHa, yCIIOBUS UX
nporekanusi. IoHHBIC ypaBHEHUS
peaxkuii.

XHUMHYECKHE CBOMCTBA KUCJIIOT,
OCHOBaAHHH M COJICH B CBETE
MPEACTAaBIICHHUI 00 JIEKTPOJIUTHISCKOMN
nuccouuanuu. Cpena pactsopa. [lonsitue
O TUAPOJIU3E COJICHt.

KauecTBeHHbIEe peakiny Ha KATUOHBI

Y aHHUOHBI.

JleMoHCcTpanuu

DexkTpuyecKas MPOBOAUMOCTH
pPacTBOpPOB BEUIECTB; JBH)XEHHE HOHOB
B 2JIEKTPUYECKOM I10JI€.

OmnBITHI, WIUTFOCTPUPYIOIINE TPU3HAKU
OPOTEKaHUs PEaKIMii HOHHOTO OOMEHa.
OMBITHI IO ONPEAEIICHHUIO CPEIbl B
pacTBOpax coJiei (XJIopuaa HaTpus,
KapOoHaTa HaTpHsl, XJIOPU/IA [IUHKA).

JlaGopaTopHble U NPpaKTU4ecKue
pa6oThl

Jlabopamopnuwiil onvim:

Peakinu HOHHOTO OOMEHA B pacTBOpax
SIIEKTPOINTOB: cynbdara meau(ll)

M COKpalléHHbIe MOHHBIC YpaBHEHUS
XUMHYSCKUX PEaKIINi MOHHOTO
oOMeHa.

ITiranupoBaTh M OCYIIECTBIISITH HA
MPAaKTUKE XUMHUYECKHE YIKCIISPUMEHTHI,
MPOBOAUTH HAOIIOICHUS, NeJIaTh
BBIBOJIBI 10 pe3yJIbTaTaM
3KCIICPUMEHTA.

CrnenoBath npaBuiam 0e30ImacHoi
paboThI B 1a0opaToOpuH IIpu
HUCIIOJIb30BAHUHU XUMHUYECKOU OCY bl U
o0opyoBaHUsI.

ITpon3BOAUTH BEIYUCICHUS 11O
XUMHUYECKUM YPABHECHUSM.
BricTpanBarh pa3BEpHYTHIC
IMMCBMEHHBIE U YCTHBIE OTBETHI C
oropoi Ha HH(GOPMAIHIO U3 YUeOHHKA
U CIIPaBOYHBIX MaTEPUAIIOB, TPAMOTHO
HUCIIOJIb30BaTh N3yUYE€HHbINA MOHSITUNHBIN
anmnapaT Kypca XUMHH.

Hcnonp30BaTh MPU BHIITOJIHECHUH
Y4eOHBIX 3aJJaHUI U B TIPOIIecce
HCCIIE0BATEIILCKOM AeATEIBHOCTH




134

u ménoyn, kKapooHaTa HaTpUs U
COJISTHOM KHCJIOTBI, PeaKIIHsI
HEeUTpaIM3aliii MEX1y THIPOKCHIOM
KaJIUsl U COJITHOM KHCJIOTOM.
Ilpaxmuueckas paboma:

Ne 1. Pemienue 3xkcriepuMeHTaIbHBIX
3aJ71av 1Mo TeMe.

Bovtuucnenusn
— 10 YPAaBHEHUSIM XUMHYECKUX pPeaKIIni

HAy4YHO-NIONYJISIPHYIO JINTEPATy Py
XUMHUYECKOI'O COIePIKaHUsI,
CIIpaBOYHBIE MaTE€pUaIbl, PECYPCHI
HNurepnera

Pa3ges 2. HemeTasibl U X coeJUHEHUS (24 1)

Tema 3. O6masn
XapaKTepHUCTHKaA
XUMHYECKHUX 37IeMEHTOB
VIIA-rpynnsl. Fasiorens (4 4)

OOm1ast XapaKTepHUCTHKA TaJIOT€HOB.
OCOOEHHOCTH CTPOCHUSI AaTOMOB 3THX
3JIEMEHTOB, XapaKTepHbIE AJIsI HUX
cTerneHu okucieHus. CTpoeHue u
¢usnyueckne cBoOMCTBa IMPOCTHIX
BEIIIECTB — TraJIoreHoB. XHUMHUYECKHE
CBOMCTBa Ha IIpUMEPE XJI0pa
(B3auMO/ICHCTBUE C METAJIJIAMH,
HEMeTaJIaMU, IIeJI0YaMH ).
Xnoposoaopona. CossgHast KUCHIOTA,
XUMUYECKHE CBOMCTBA, NOJy4YeHUE,
npumMeHeHue. KauecTBeHHbIE peakIiuy Ha
raJJoreHu-UOHBI.

JlelicTBHUE XJI0pa M XJIOPOBOOPOAA HA
OopraHu3M uenoBeka. Baxkneime
XJIOPUIBI U UX HAXO0XKASHHUE B MIPUPOIE.

JeMOHCTpanuu
BnneOMaTepHanm: TaJIOTCHbI U UX
COCAUHCHUS.

OOpas1sl XJIIOPUIOB.

OOBSCHITH O0IHIE 3aKOHOMEPHOCTH B
U3MEHEHHMH CBOMCTB HEMETAJIJIOB U X
COEIMHEHUH B IIpeiesiaXx MaJIbIX
IIE€PHOJIOB U I'JIABHBIX MOATPYIIII
Ilepuoanyeckoit cucTeMbl XUMHUYECKUX
3JIEMEHTOB C Y4ETOM CTPOCHUS UX
aTOMOB.

Xapakrepu3zoBaTh (puU3HIEecKUe U
XUMHYECKHE CBOICTBA IIPOCTHIX BEIISCTB
TaJIOT€HOB (Ha IIpUMepe XJIopa) u
CJIOXKHBIX BEILIECTB (XJIOPOBOAOPO/IA,
XJIOpUIa HATPHS ), CHOCOOBI UX
IOJIy4YeHUsI, IPUMEHEHHE U 3HAYCHUE B
MPUPOE U KU3HU YEIIOBEKA.
OmnpenensiTh rajJoreHn 1-HOHBI B
pacTBope.

ITnanupoBaTh U OCYIIECTBIISITH HA
MPaKTUKE XUMHUYCCKUE DKCIICPUMEHTHI,
NPOBOAUTH HAOJIIOICHUS, AeJIaTh
BBIBOJIBI ITO PE3YyJIBTaTaM dKCIISPUMEHTA.




IIpooonscernue maon.

IIpuMepHbIe TEMBI,
pacKpbiBaKIye JAaHHbII
pasjeJ nporpamMmmsl,

OcHOBHOeE cojepKaHue

OCHOBHBIE BH/IbI A€ATEJIBHOCTH

U KOJIN4YeCTBO 4YacoB, 0GyHalomuxcs
OTBOJMMOE€ Ha UX U3yYeHHe
JlaGopaTopHble U IPaKTUYeCKHe CrmenoBaTh  TIpaBWJIaM  Oe30macHOU
pa6oTsl paboThI B JnabopaTopuu npu
J7a6opamoprlﬁ onsvlm. HCIOJB30BAHNN XUMHWYECKOMU nocyabl U
PacrniosnaBanmne XJ10puI-HOHOB. obopyoBaHUsI.

IIpakxmuueckasn paboma:
Ne 2. ITonnyyeHue COIIHOW KHUCIIOTHI,
HU3y4eHue e¢ CBOMCTB.

Buvtuucnenusn

— [0 ypaBHCHUSIM XUMHYCCKUX
peakiuii, eClu OJIMH U3 PearcHTOB
JaH B U30BITKE;

— 00BEMOB ra3o0B I10 YPaBHESHUIO
peaKkLHu Ha OCHOBE 3aKOHA OO0 BEMHBIX
OTHOIIIEHUH ra30B

BricTpanBaTh pa3BépHyTHIE
MHUCBMEHHBIC U YCTHBIC OTBETHI C
OIopo# Ha UH(OPMAIHIO U3 YUeOHHKA
U CIIPaBOYHBIX MaTEePHAJIOB, I'PAMOTHO
HUCIOJIb30BaTh U3YUYCHHbII NOHSITUWHBIM
anmapar Kypca XUMHHU.

Hcnonb30BaTh NPU BBITOJIHEHUH
y4eOHBIX 3a/laHUI U B IIpoliecce
HMCCJIENOBATEILCKOM JIESITEIbHOCTH
HAyYHO-IIONYJIIPHYIO JIUTEPATypPy
XUMHYECKOTO COACPIKAHMUS,
CIpaBOYHbIE MaTEPHUAIIBI, PECYPCHI
HMurepHera

Tema 4., O6mas
XapaKTepUCTHKaA
XMMHY€eCKHUX 3JIEMEHTOB

VIA-rpynnbl. Cepa u eé
coeguHeHU (5 49)

OO0111ast XxapaKTepHUCTHKA DJIEMESHTOB
VIA-rpymmbsl. OCOOEHHOCTU CTPOSHUSI
aTOMOB 3THUX 3JIEMEHTOB, XapaKTEePHbIC
JUISL HUX CTeneHu okuciieHus. CTpoeHue
" GpU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCJIOPOJia U CEPHI.

ATIIOTpONHBIC MoaupUKATAA
KHCJIOpoJa W cepbl.  XHMHYCCKHE
CBOMCTBa CepBhL CepoBonopon,

cTpoeHne, PU3NIECKHe

OOBSCHSITH OOIIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBONCTB JIEMEHTOB
VIA-rpynimisl 1 uX COeAUHECHUMN

C yu4éTOM CTPOEHHUSI UX ATOMOB.
Xapaktepu3oBarh GU3NICCKUEC

1 XUMHYIECKHE CBOMCTBA TPOCTOTO
BEILIECTBA CEPhI U €€ COeTUHEHN N
(cepoBOIOPOIA, OKCUIOB CEPBI, CEPHOU
KHCIIOTHL, CyIb(}aToOB), CIOCOOBI UX
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H XUMHUYecKre cBoiicTBa. OKCHIBI CEPhI
KaK IMPEe/ICTAaBUTEIN KUCIIOTHBIX OKCH/IOB.
CepHnas KuCJIOTa, PU3NIecCKue

W XUMHYECKHE CBOMCTBa (00IHe Kak
pesCcTaBUTEIs Kjlacca KUCIIOT U
cnenu@uIecKue), IpuMeHeHNE.
XUMHYECKUE PEAKIINH, JIC)KAIINE B OCHOBE
MPOMBIIIUIEHHOTO cIIoco0a MOJTyYeHUsI
CEepHOH KHCIIOTHL. ATmapaTbl B
MPOTEKAOIIHE B HUX MIPOIECChI (Ha
HpuMepe MPONU3BOACTBA CEPHOI KHUCIOTHI).
CoJn cepHOM KMCJIOThI, KaueCTBEHHAas!
peakius Ha CcyJib(paT-HOH.

HaxoxneHnue cepsbl U e€ coeAuHeHU

B IIpUpoe. XUMHUYECKOE 3arpsi3HeHUE
OKPY’KalOIlEH cpeibl COSIUHEHUSIMHU

cepbl (KUCIIOTHBIE JTOXK/IU, 3arps3HEHUE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro
NPeNOTBPAILICHHUS.

JleMoHCcTpauuu

Konnekuu (Bugeomarepuanbl): cepa
U €€ COeIMHEHUSI.

OOyriuBaHMe caxapa I10J1 1eHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOMN KUCIOTHI.

JlaGopaTopHble U NPpaKTU4ecKue
paGoThI

Jlabopamophvie onvimbi.:
Oo6HapyxeHue CyJib(}haT-uHOHOB.
BsaumoneiictBrue pa30aBiIeHHOI CepHOIt
KHCJIOTHI C IIUHKOM.

MIOJIyYeHHsI, IPUMEHEHHE U 3HAUCHHE
B IIPUPOJIC U )KU3HM YeJIOBEKa.
OmnpenensiTh HaIU4uUe CyJib(})aT-uOHOB
B pacTBOpe.

OOBSACHITH CYIIHOCTH DKOJIOTHYSCKHX
po6ieM, CBA3aHHBIX C IepepaboTKon
COCIMHEHUH Cephl.

ITnaanpoBaTh U OCYHIECTBISITH HA
MPAaKTUKE XUMHUYECKHE SIKCIIEPUMEHTEI,
MIPOBOAUTH HAOIIOICHUS, NeJIaTh
BBIBO/IBI ITO pE3yJIbTaTaM dKCIIEpUMEHTA.
CrnemoBath npaBuiamM 0e30MMacHON
paboTsl B 1abOpaTOpHUU MPU
HUCTIOJIb30BAHUHU XUMHUUYECKOU OCYbI U
0o0opynoBaHUsI.

ITpon3BOAUTH BEIYUCICHUS 11O
XUMHYECKHUM YPABHEHUSIM.
Hcrnonp30BaTh IpU BHIITOJIHEHUH
y4eOHBIX 3a/laHU TEeKCThl yUeOHHKA,
CIIPaBOYHBIE MaTEPUAJIbI
(ITeproanYeCcKyI0 CUCTEMY XMMHUYECKHX
aneMmenToB . 1. MenneneeBa, Tabnuiry
pPacTBOPHUMOCTH KHCJIOT, OCHOBAaHMI U
coneit

B BOJE, DJICKTPOXUMHUYECKHUI PsiJT
HaIPsSHKSHUH METaJLJIOB).
Hcnonb30BaTh MPH BHIMOJIHEHUH
y4eOHBIX 3aJJaHHil U B IIpoIiecce
HCCIIE0BATEIBCKOM e TEIIBHOCTH
HAaYYHO-TIONYJISIPHYIO JIUTEPATypPy
XUMHYECKOTr'0 COACPIKAHUS,
CIIpaBOYHBIC MAaTEPHAIBI, PECYPCHI
HuTepuera
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IIpooonscernue maon.

IIpuMepHbIe TEMBI,
pacKpbiBaKIye JAaHHbII
pasjeJ nporpamMmmsl,

U KOJINYECTBO YacoB,
OTBOJMMOE Ha MX U3y4YeHHe

OcHOBHOeE cojepKaHue

OcCHOBHBIE BUJbI JeATEJTbHOCTH
00yYaIINXCA

Bovtuucnenusn

— 10 YpaBHECHUSIM XUMHUYECKUX PEaKIIHii;
— MacCOBOM JIOJIM BBIXO/a MPOAYKTa
peaku

Tema 5. O61nas
XapaKTepUCTUKa
XUMUYEeCKHUX 3/IEMEHTOB
VA-rpynnsl. A30T, ocdop
U uX coeguHeHus (7 u)

OO011ast XapaKTepUCTHKA DJIEMEHTOB
VA-rpynmnsl. OCOGEHHOCTH CTPOCHUST
aTOMOB ATHX DJIEMEHTOB, XapaKTePHbIC
JUISI HUX CTEIIEHU OKMCJICHHUS.

A30T, pacnpocTpaHeHHUE B IPUPOJIE,
(pusnyeckue U XMUMHYECKHE CBOICTBA.
Kpyrosopot azora B npupoje.
AMMHak, ero (pu3ndeckue u
XUMHYECKUE CBOMCTBA, MOJIy4YCHUE U
npumenenue. Coau aMMOHHUS, UX
duznueckue

M XMMHUYECKHE CBOMCTBA, TPUMEHEHHE.
KauecTBeHHast peakiiusi Ha HOHBI
AMMOHHMSI.

A3oTHast Kuciora, e€ pusnyeckrie

U XUMHYECKHE CBOICTBa (00IIHE Kak
MPEICTAaBUTEIIS Kilacca KUCIOT U
cnenuduyeckue). Mcrons3oBanue
HUTPATOB M COJICi aMMOHUSI B KAYECTBE
MUHEPAJIBHBIX YOOpESHHUI.

OOBsICHATH 0011IME 3aKOHOMEPHOCTH B
U3MEHEHHMH CBOMCTB 3JIEMEHTOB
VA-rpynnsl 1 UX COEIMHEHUH ¢ y4éToM
CTPOGHHMS UX aTOMOB.

XapakrepuszoBaTh puU3HIEecKUe U
XUMHYECKHUE CBOMCTBA IPOCTHIX
BellecTB a3ota u gpocdopa u ux
COeIMHEeHUH (aMMHaKa, coie
aMMOHUSsI, a30THOM KMCJIOTBI, HUTPATOB,
okcuaa pochopa(V) u pochopnoii
KHUCHOTHI, pocdaroB), CrrocoObl Ux
MOJyYCHHUSsI, IPUMEHEHHE U 3HAaUCHHUE B
npupoae

M SKU3HU YeJIOBEeKa.

OmnpenensiTh HOHbl aMMOHUS U
docdar-uoHsI B pactBope.

OOBACHITH CyITHOCTH SKOJIOTHYECKNX
po6JIeM, CBA3aHHBIX C HAXOXKICHUCM
coeauHeHuit azora u ¢pocdopa B
OKpy>Karouleii cpeae.
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XUMHYECKOE 3arpsI3HECHNE OKPYIKAFOLICH
Ccpe/ibl COeIMHCHHSIMH a30Ta (KUCIOTHbIC
JIOXKIIM, 3arpsi3HCHUE BO3/1yXa, IOYBBI U
BOJIOEMOB).

docdop, aIuToTPOITHBIE MOJTH PUKAITUH
docdopa, huzndeckre U XUMUISCKUE
CBOMCTBa.

Oxkcun pochopa(V) u dochopras
KHCIIOTa, GU3UYCCKUE U XUMHYCCKHE
CBO¥iCTBa, nony4deHne. KauecTBeHHast
peakiust Ha ¢pocdaT-nOHBI.
Hcnone3oBanne ¢pocdaToB B KauecTBe
MHUHEPAJIbHBIX y100peHu. 3arpsa3HeHne
MPUPOAHBIX BOIOEMOB (ochaTamu.

JleMoHcTpauuu

Komnekuuu: ¢pocdop u ux coeuHEHUs.
B3aumonelicTBue KOHIIEHTPHUPOBAaHHOM
a30THOM KHUCJIOTHI C MEJIBIO.

JlaGopaTopHble U IPpaKTU4YeCcKue
pa6oThI

Jlabopamopnvie onvimui.

1. BzaumopeiicTBue cosieif aMMOHMUS

C IEJIOYBIO.

2. O3HakomiieHHe ¢ oOpa3namMu a30THBIX
u pochopHBIX yaoOpeHuit.
Ilpakmuueckas paboma:

Ne 3. [lonmyyeHue amMmMuaKka, U3y4eHHE
€ro CBOMCTB.

Buvtuucnenusn
— I10 ypaBHCHUSIM XUMHYECKUX PEaKIUi

IT;mranupoBaTh 1 OCYIIECTBIISITE HA
MPAKTUKE XUMHUYECKHE YIKCIIEPUMEHTBHI,
HPOBOAUTE HAOJIIOICHUSI, 1€aTh
BBIBOJIBI TTO pe3yJIbTaTaM
DKCIIEPHUMEHTA.

CrrenoBaTh npaBuiiaM 0e30MacHON
paboThI B 1aGOpaTopuy Ipu
HCITOJIF30BAHUH XUMHUYECKOU ITOCYABI 1
o0opyoBaHUS.

TTpon3BOAUTE BEIYUCIICHUS 1O
XUMHYSCKUM YPaBHEHHUSIM.
Hcnonp30BaTh MU BHITTOJIHSHU N
y4eOHBIX 3a/JaHUi TEeKCThI y4eOHHKa,
CIIPaBOYHbIC MAaTEPHUAIIBI
(IEepHONYECKYIO CUCTEMY XUMHYECKUX
snemenTtoB [. 1. Menneneesa, Tabiuiy
PacTBOPUMOCTH KHCIJIOT, OCHOBAaHUU U
COJIEH B BOJIE, DJIICKTPOXUMHYECKUMN P
HaIPSHKEHUH METaJJIOB).
6/1crioyb30BaTh PHU BBIIOJIHEHUH
y4ueOHBIX 3aJJaHUi U B TIporiecce
HCCIIE0BATEIILCKOM AeATEIbHOCTH
HAaY4YHO-IIONYJISIPHYIO JINTEPATy Py
XUMHYECKOI'O COACPIKAHUSA,
CIpaBOYHbIE MaTEepUabl, PECYPChI
WnrtepHera
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IIpooonscernue maon.

IIpuMepHbIe TEMBI,
pacKpbiBaKIye JAaHHbII
pasjeJ nporpamMmmsl,

U KOJINYECTBO YacoB,
OTBOJMMOE Ha MX U3y4YeHHe

OcHOBHOeE cojepKaHue

OcCHOBHBIE BUJbI JeATEJTbHOCTH
00yYaIINXCA

Tema 6. O611as
XapaKTepUuCTUKa
XUMHYECKHUX 3JIEMEHTOB
IVA-rpynmnsl.

Yriiepos ¥ KpeMHHMH U UX
coeVHEHUA

(8w

Vriepo, amToTpOITHbIE MOAU (PUKAIINH,
pacripocTpaHeHHEe B IIPUPOE,
(puzmyeckre n XMMHUYECKHe CBONMCTBA.
Ancop6uwmsi. Kpyrosoport yrirepoia

B IIPUPOJIE.

Oxkcunpl yriiepona, ux Gu3ndecKue

U XUMHYECKHE CBOWCTBA, UX JICHCTBHUE
Ha JKUBBIC OPTraHU3MbI, IOJIyYCHHUES

U IpUMEHEHHE. DKOJIOTHYECKHe
HpoOIEMBbI, CBsI3aHHbBIE C OKCHIOM
yriepona(IV); runoresa riio0aabHOTO
HOTEIUICHUST KJIMMAaTa; HapHUKOBBII

3¢ dexr.

VYronbHast KUCIIOTa U €€ COJIH, UX
duznYecKue U XUMHUYSCKUEe CBOMCTBA,
MHOJIyYeHHUE U IPUMEHCHUE.
KauecrBennas peakiusi Ha kKapOOHAT-
noHbl. Mcrnonp3oBanre kKapOOHATOB B
OBITY, MEIUIIMHE, TIPOMBIIIJICHHOCTH,
CEJIbCKOM XO35I1CTBE.
TlepBoHavanbHBIC TOHSITUS 00
OpPraHUYeCKUX BEIIECTBAX KaK O
COCIMHEHHUSIX yTiIepoaa: OCOOCHHOCTH
coctasa u crpoenusi. [lonsatue o
OMOJIOTHYECKH BaXKHBIX BEIECTBAX:
J)KUpax, Oekax,

OOBACHSITH 00ITHEe 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOHCTB 2JIEMEHTOB
IVA-rpynmsl u UX coOeAMHEHUH C
y4ETOM CTPOCHHUS UX aTOMOB.
XapakTepus3oBarh (puzndeckue

U XMMHYECKHE CBOMCTBA MPOCTHIX
BEILECTB yIIepoJa U KPEMHHUS U UX
COeIMHEHMH (OKCUI0B yriepoaa,
YIOJIBHOM KHCJIOTBI, KApOOHATOB,
OKCH/J1a KPEMHUS, KPEMHUEBOU
KHCJIOTBI, CUJINKATOB), CIIOCOOBI UX
MOJIy4YeHHMs, IPUMEHEHUE U 3HAUCHHUE B
NPUPOJE U KU3HU YeIOBEKa.
OnpenensiTe KapOOHAT- U CUIIMKAT-
HOHBI B paCTBOpE.

OOBSICHATH CYLIHOCTb 9KOJIOTMYECKHUX
IpoGJIeM, CBA3AHHBIX C HAXO0XKACHUEM
YTJIEKUCIIOTO ra3a B OKpYy’Karomien
cpene.

HNnnrocTpupoBaTh B3aMOCBSI3b
HEOpPraHUYECKUX COeIMHEHUH yriepoaa
U OPTAaHUYECKHUX BEIIECTB.
IImanmpoBaTh M OCYIIECTBIISITH HA
MPAKTUKE XUMHUIECKUE YKCIIEPUMEHTHI,
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yrieBonax. MarepuairbHOE €THHCTBO
OpPraHNYEeCKUX U HEOPTaHUIECKUX
COCIMHEHUI.

Kpemnawnii, ero pusnvueckue u
XUMHWYECKHE CBOIMCTBA, MOIyUYSHHUE U
IpUMEHEHHE B DJIISKTPOHHUKE.
CoennHeHNsI KpEMHUSI B TIPUPOJIEL.
OO01ue 1pecTaBIICHUs 00 OKCHUJIE
kpemumsI(1V) 1 KpeMHUEBOW KHUCITOTE.
CuMKaThl, UX UCTIOJIB30BaHHUE B OBITY,
MEJTUIIMHE, TPOMBIIIICHHOCTH.
Baxneiime crpoutenbHbie
MaTepHalibl: KEpaMHUKa, CTEKJIO, [IEMEHT,
OeToH, kese300eToH. [1pobiiemMbl
0e30IMacHOT0 UCHOIb30BaHUS
CTPOHUTENILHBIX MAaTepHUaoB B
MOBCEIHEBHOM >KU3HU.

JleMoHcTpauuu

Mopaenu KpUCTAUINIECKUX PEeIIETOK
anMasa, rpadura, MOJICKYJIbI

dysepena.

AncopOriust pacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM yriém. [IpoTuBoras.
BI/IL[GOMaTepI/IaHI)I: CHJIMKATHas
IIPOMBIINIJIICHHOCTb.

MOL[GHI/I MOJIEKYJ OPTaHUYCCKHUX BCIIICCTB.

JlaGopaTopHble U NMpaKTU4YeCKUue paGoThl
Jlabopamopnuwiil onvim:
KauecTBeHnHnas peakuust Ha KapOOHAT-HOH.

MMPOBOJIUTH HAOJIFOICHUSI, JIEJIATh
BBIBO/JIBI ITO PE3YyJIbTaTaM dKCIIEPUMEHTA.
CrienoBaTth npaBuiiaM 0€30MacHOMN
paboTHI B 1aGOpaTopun Ipu
KCITOJIb30BAHUH XUMUYCCKOU ITOCY bl U
o0opyoBaHUS.

Hcrionb30BaTh MPU BHITIOJTHEHU U
y4eOHBIX 3aJTaHUI TEKCTHI yIeOHHKa,
CIIpaBOYHbBIE MaTEPHUAIIBI
(TTeprOAMYECKYIO CHCTEMY XUMHUUYECKHUX
snemenTtoB [. 1. Menneneesa, Tabiuiry
pPacTBOPUMOCTH KHUCJIOT, OCHOBAaHHUU U
coJIeH B BOJIE, DJIICKTPOXUMHUYECKUI
psia HanpsHDKSHWI MEeTalIoB).
Hcnonp30BaTh NpU BBITOJIHEHUH
y4eOHBIX 3a/IaHHUI U B IpoIecce
HCCIIeIOBATEIILCKOM JIesITEIIbHOCTH
HAyYHO-IIONYJIIPHYIO JIUTEPATypPy
XAMHUYECKOIr'0 COJICPIKAHUSI,
CIpaBOYHbIE MaTEPHUAJIBI, PECYPCHI
HWaTepHera
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IIpooonscernue maon.

IIpuMepHbIe TEMBI,
pacKpbiBaKIye JAaHHbII
pasjeJ nporpamMmmsl,

U KOJINYECTBO YacoB,
OTBOJMMOE Ha MX U3y4YeHHe

OcHOBHOeE cojepKaHue

OcCHOBHBIE BUJbI JeATEJTbHOCTH
00yYaIINXCA

Tlpakmuueckue pabomol:

Ne 4. TTosrydyeHue yriieKHUcioro rasa.
KauecTBenHas peakiiyst Ha KapOOHAT-NOH.
Ne 5. Pemienune skcriepuMeHTaIbHBIX
3a1a4 1o reMe «Hemeramb.

Boruucnenusn

— 0 YPaBHEHHUSIM XHUMHUYECKUX
peakumii, eciiy OAWH U3 PeareHTOB JaH B
BHUJIC BOIHOT'O PAacTBOpa C U3BECTHOMU
MacCOBOI JIOJICH

Pa3gen 3. MeTas1/ibl M UX COeAUHEHUS

(20 u)

Tema 7. 0611H1e cBOMiCTBa
MeTaJI/IOB
(49)

OO11ast XxapaKTepHUCTUKa XUMHYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux nonoxkeHus B Ilepunognueckoid
CUCTEME XMMHYECKUX 3JIEMEHTOB

J1. 1. MenneneeBa u CTpOEHUS aTOMOB.
Crpoenune MeTamioB. MeTtammnueckast
CBSI3b U METaJUTHUecKast
KpHCTaJUIMYecKasl pemérKa.
DAEKTPOXUMHYCSCKHUIN PsIT HAPSI>KSHUI
meTtauioB. Pusndeckne U XUMHISCKHUE
cBoiicTBa MeTaiu1oB. O0IIHEe CIOCOOBI
NOJ1Y4YECHUs] METAIIIOB.

PackpbIBaTh CMBICT U3ydaeMbIX
HOHSITUH U IPUMEHSATH 3TH MOHSITHS
IIPU ONMCAHUU CBOICTB BEIIECTB U UX
OpeBpaleHUN.

OOBSCHSITH O0II[He 3aKOHOMEPHOCTH B
U3MEHEHHUH CBOMCTB 3JIEMEHTOB-MeTall-
JIOB U UX CO€AUHEHUI C YUYETOM CTPOECHUS
UX aTOMOB.

XapakTeprn30BaTh CTPOCHUE METAILIOB,
obmue pu3nyecKne 1 XUMHYSCKHEe
CBOMCTBa METAJLIOB.
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ITonsiTHE O KOppO3UH METAJIJIOB U

OCHOBHBIC CITOCOOBI 3aIIUTHI OT KOPPO3UH.

CrraBsl (CTa)Ib, YyT'yH, TIOPATIOMHHAH,
OpoH3a), UX NMPUMEHEHHE B OBITY U
MPOMBIIIJICHHOCTH.

JleMoHCcTpanuu

O3HakOMJICHUE C 00pa3iaMi METaJIOB U
CIIJIaBOB, UX (bPI?,PI‘IeCKPIMPI CBOMCTBaMH.
MO)ICJ'H/I KPpUCTAJUIMYICCKUX peHJéTOK
METaJLJIOB.

Buneomartepuaibl: KOppo3usi METaJLIIOB.

JlaGopaTOpHbIe ¥ IPaKTHYeCKHe
pa6oThI

Jlabopamophbsie onvimol.:
O3HaKOMJICHHE ¢ O0pa3liaMu CIUIaBOB
METaJIOB.

3aBHCUMOCTH CKOPOCTH PEaKLHN
MeTaJula C KMCJIOTOH OT IIPUPOIBI
MeTaia.

Botuucnenus

— [0 ypaBHEHHSIM XUMHUYESCKHUX
peaKkiuii, eClIu OJIMH U3 PEareHTOB
COJICPIKUT TIPUMECH

XapakTepu30BaTh 0OLINE CITOCOObI
IIOJIyYeHHs] METaJUIOB.

CrienoBaTth npaBuiiaM 0e30MacHON
paboTHhI B 1a00paTOpUU IIpU
HCTIOJIb30BaHUH XUMHUYECKOU MOCY b U
o0opyoBaHUS.

TTpou3BOANTH BEIYUCIICHHS 10
XUMHUUYCCKUM YPaBHCHHUSIM.
Hcronbp30BaTh NPHU BBINOJIHSHUH
y4eOHBIX 3aJaHHUI TEeKCThI y4eOHHKa,
CIPaBOYHBIC MaTECPHAITBI
(TTeprOAMYECKYIO CHCTEMY XUMHUUYECKHUX
snemenTtoB [. 1. Menneneesa, Tabiuiy
PacTBOPUMOCTH KHCIJIOT, OCHOBAaHUU U
coJsiel B BOJIC, DIICKTPOXUMHUYECKUI sl
HaIPSHKEHUH METaJJIOB).
Hcnonp30BaTh MpU BHIITOJIHEHUU
y4ueOHBIX 3aJJaHUi U B TIporiecce
HCCIIe0BATEIILCKOM AeATEIIbHOCTH
HAaY4YHO-IIONYJISIPHYIO JINTEPATy Py
XUMHYECKOI'0 COACPIKAHUS,
CIIpaBOYHBIE MaTEepUabl, PECYpPChI
HaTepHera

Tema 8. BaxkHel1inue MeTaJi-
JIbl U UX COeJUHEeHUsA
(16 u)

Illenounbie MeTasibl. [lomoxkeHue B
Ilepuonuyeckoit cucteMe XUMUUYECKUX
snemeHToB /. 1. MenneneeBa, ctpoeHue
aromoB. Haxoxxnenue B nmpupose.

OOBSCHSITH O0II[He 3aKOHOMEPHOCTH B
W3MEHEHHU CBOMCTB 3JIEMEHTOB-METAIIOB
B IpyIIax U UX COEIMHEHUN ¢ yUETOM
CTPOCHHUSI X ATOMOB.
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IIpooonscernue maon.

IIpuMepHbIe TEMBI,
pacKpbiBaKIye JAaHHbII
pasjeJ nporpamMmmsl,

U KOJINYECTBO YacoB,
OTBOJMMOE Ha MX U3y4YeHHe

OcHOBHOeE cojepKaHue

OcCHOBHBIE BUJbI JeATEJTbHOCTH
00yYaIINXCA

DduzndecKue 1 XUMHYCCKHUE CBOMCTBa
(Ha ipuMepe HATpUs U Kajtusi). OKCHIIBT
Y TUAPOKCHUIBI HATPHSI M KaJIUSI.
IIpuMeHeHNe MEeNOYHBIX METaIIIOB U
HX COCJIUMHEHUM.

[lenouHo3emMenbHble METAJIbIl MATHUN
U KaJIbLIUH, CTPOCHHE aTOMOB.
ITonoxenue B [lepuonuueckoii cucreme
XUMHYECKHX diemeHToB 1. M.
Menneneena.

Haxoxnenue B npupone. dusnueckue u
XUMHYECKHE CBOMCTBA. BakHelue
COEIMHEHMS KaJibLusl (OKCHU/I,
TUAPOKCU, coin). JKECTKOCTH BOABI U
Ccroco0bI €€ yCTpaHSHHUSI.

Amomuuuii. [Tonoxxenue B
Ilepuonnueckoii cucreMe XUMHUYECKUX
snemeHToB . 1. Mennemneena,
CTpOCHHUE aToMa.

Haxoxnenue B npupone. @Pusnueckue u
XUMHUYECKHE CBOMcTBa. AMGOTEpHbIE
CBOMCTBa OKCHU/Ia U THJIPOKCHUIA.
Kenezo. ITonoxenne B Ileprnognueckoit
CUCTEME XUMUYCCKUX DIJICMEHTOB

. . MennesneeBa, CTpo€HHE aToOMa.
Haxoxnenue B npupoae. dusnueckue

XapakTepu3oBaTh QU3NIESCKUC U
XUMHYECKHE CBOMCTBA IPOCTHIX

BEIIIECTB METAJUIOB M X COCIUHEHHH
(OKCHUIOB, THJIPOKCHUIOB, COJICiT),
CITOCOOBI UX TIOyYEeHUsI, TPUMEHEHHE

U 3HAaYEHHUE B IIPUPOJE U >KU3HU
4JeJIoBEKa.

PacniozHaBaThk ¢ MOMOIIBIO KAYECTBEHHBIX
peakuuii MOHbI METAJUIOB (MarHus,
AJIIIOMUHUSA, [IUHKA, YKeJie3a, ME/IH).
IImanupoBaTh M OCYILIECTBIISITH HA
MPAKTUKE XUMUYECKHE SIKCIEPUMEHTHI,
MPOBOAUTH HAOIIOICHUS, AeJIaTh
BBIBOJIBI IO Pe3yJIbTaTaM 3KCIEPHUMEHTA.
CrnenoBaTh npaBuiiaM 0e30nacHON paboThI
B J1abopaTopuM IIpU HCIIOJIB30BAHUU
XUMHUYECKOH IMoCybl U 000py0OBaHUS.
ITpousBoauts BBIYMCIICHUS o
XUMHYECKUM YPABHEHHUSIM.

BricTpauBaTh pazBEpHYTbIE NUCbMEHHBIE
U YCTHBIE OTBETHI C OTIOPOH Ha
uHpoOpMaIUIO U3 yuYeOHUKA U
CIIPaBOYHBIX MAaTEPHUAIOB, TPAMOTHO
HUCIIOJIb30BaTh N3yUYE€HHbINA MOHSITUNHBIN
amnmapar Kypca XMMHH.
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U XUMHYecKHe cBoicTBa. OKCHIIbBL,
ruapokcusl u conw sxenesa(Il)
u sxernesa(lll).

JleMoHcTpanuu

B3aumopneiicTBue HaTpust ¢ BOJIOM.
OkpalnBaHue MiIaMeHu HOHAMU HaTpHsl
1 KaJIusl.

OkpalrMBaHue MjIaMeHU HOHAMH
KaJTbITUS.

BzanmojieficTBre OKCH/1a KaJIbIUs C
BOJIOM.

Buneomarepuansl: ropeHue xKee3a B
KHUCJIOPOJE U XJIOpE.

JlaGopaTopHble U NpaKTU4YeCcKHe pa6oTsl
Jlabopamopnvie onvimuwi:
OszHakoMmiIeHHe ¢ oOpa3laMy aJTlOMHHHS
U €ro CIUIaBOB.

AmdoTepHbIe CBOMCTBA THIPOKCHIA
AJIFOMUHUSL.

KauecTtBeHHbIE peakliuyu HA HOHBI
sKenesa.

Tlpakmuueckue pabomel:

Ne 6. JKEcTKOCTh BOABI U METOMBI €&
YCTpaHEHUsI.

Ne 7. Pemenue 3KCriepuMeHTaIbHbBIX
3a7a4 no reme «MeTtanibb».

Buvituucnenusn

— 10 YpaBHEHHUSIM XHMHUYECKUX
PpeaxIimii, eCiIM OJIMH U3 PEarcHTOB
JaH B N30BITKE WA COACPKUT
OPUMECH;;

— MAacCOBO# J0JIA BBIXOJa MPOIYKTa
peakuuu

Hcrnons30BaTh NpH BBITOIHESHUH
y4eOHBIX 3aJaHUi U B IIpoIiecce
HCCIIeIOBATEIILCKON eI TEILHOCTH
HAyYIHO-IIONYJIIPHYIO JIUTEPATypy
XHUMHYECKOTO COIEpPIKaHMUs,
CHIpaBOYHBIE MaTEePHAIIBI, PECYPCHI
HNurepnera
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Oxonuanue maoi.

IIpuMepHbIe TEMBI,
pacKpbiBaKIye JAaHHbII
pasjeJ nporpamMmmsl,

U KOJINYECTBO YacoB,
OTBOJMMOE Ha MX U3y4YeHHe

OcHOBHOeE cojepKaHue

OcCHOBHBIE BUJbI JeATEJTbHOCTH
00yYaIINXCA

Pa3gen 4. Xumus v okpy»kawmias cpea (3 u)

Tema 9. BemnecTBa u
MarepuaJibl B 2)KU3HU
YyeJsioBeKa

(39)

HoBple MaTepuasbl 1 TEXHOJIOTHH.
BemectBa 1 MmaTepuabsl B TOBCETHEBHOMN
JKA3HM 4deJioBeKa. XUMHUSI U 3]I0POBbE.
Be3onacHoe MCnonp30BaHUE BEIIECTB

1 XUMHUYECKHX PEaKIHii B ObITY.
TTpuponHble HCTOYHUKH YTIICBOLOPOJIOB
(yromab, IpUPOIHBII ra3, He(PTh),
MPOAYKThI UX NEPepabdOTKH, UX POJIb

B OBITY M IIPOMBIIIUICHHOCTH.

OCHOBBI 9KOJIOTUYECKOU 'PAMOTHOCTH.
XUMHYECKOE 3arpsi3HEHUE OKPY Karolen
cpelbl (IIpesiesIbHO AOIyCTUMAast
KoHueHTpanus Bemntects — [1JIK).

Poiib XMMHUM B pELIEHUH 3KOJOTHYECKUX
mpobiem

XapakTepHu30BaTh POJIb XUMHH B pa3-
JIMIHBIX cepax AesITeIIbHOCTH JIFOJIeH,
OCHOBHBIC BEllIeCTBAa U MaTepHabl,
IIPUMEHSIEMbIE B )KU3HU COBPEMEHHOTO
4JeJIoBeKa.

OOBSCHSITH YCIOBUSI OE30I1aCHOTO
HCTIOJIb30BAaHMS BEIISCTB U XUMHYECKHX
peakuuii B ObITY.

AHanM3upoBaTh U KPUTHYECKHU
OLIEHUBATh UH(OPMAIUIO O BIUSIHUH
IIPOMBIIIJIEHHOCTH, CEJILCKOTO
XO03sIUCTBa, TPAHCIIOPTA U Ap. Ha
COCTOSIHUE OKPY>KaIoIIel Cpeibl.
VYMeTh OKa3bIBaTh NEPBYIO OMOIIb ITPH
XUMHYECKHUX OKOTaX M OTPaBJICHUSIX.
IIpuHUMaTh yyacTHe B OOCYKICHUU
mpoOJIeM XUMHUYIECKON 1 IKOJIOTHISCKOMN
HaNnpaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO TI0 ITpobiieMe U
IpeiaraTb BO3MOXKHBIC TyTH €&
peuieHust
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