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Pabouass mporpamMma mo XuMHH AJisi 00yYaromMxcsi § KJacCOB COCTaBJ€HA Ha
ocHoBe TpeboBaHUW K pe3yJbTaTaM OCBOSHHUS OCHOBHOHM o0Opa3oBaTeIbLHOMN
IpOrpaMMbl OCHOBHOTO 0O1Iero o0pa3oBaHus, MpeacTaBiIeHHbIX B DenepaabHOM
roCyJ1apCTBEHHOM 00pa30BaTEIbHOM CTaHJIAPTE OCHOBHOI'O 00IIEro 00pa3oBaHus,
C YYETOM pacipeeNEHHbIX 10 KilaccaM IPOBEpsIeMbIX TPeOOBaHUN K pe3yJIbTaTaM
OCBOEHHUS OCHOBHOM 00pa30BaTEJbHON IPOrpaMMbl  OCHOBHOTO  OOLIETO
oOpa3oBaHMsI U 3JIEMEHTOB COJEP)KaHUs, NPEICTABICHHBIX B YHUBEPCAIBHOM
KoAu(HUKaTOpe MO XUMHH, a Takke Ha OcHOBe IlpuMepHON mporpamMmbl
BOCIHUTAHUSA OOYYArOIIMXCS MPU TMOJYYEHWH OCHOBHOTO OO0IIEro oOpa3oBaHUs U
c yuétom KoHuenmuu mnpenoaaBaHusi y4dyeOHOro mnpeaMera «XuMus» B
oOpa3oBaTenpHBIX oOpraHusanusax Poccuiickoit @Dexpepaiuu, pearTu3yOIINX
OCHOBHBIE 001IeoOpazoBaTenbHble nporpammel  (yTB. Pemenuem Koieruu
Munnpocsemennst Poccun, nporokon ot 03.12.2019 N TIK-48H).

IMNOACHUTEJBHASA 3AIINCKA

CoryiacHO cBOeMYy Ha3HA4YE€HHUIO MpUMEpHas pabouasi mporpaMma SIBISICTCS
OPUEHTHPOM JUISI COCTaBIICHUS pabdOYMX aBTOPCKHUX TMpOrpaMMm: OHa JaéT
MPEACTABICHUE O LENAX, O0IIeil cTpareruu oOy4deHUs, BOCIIUTAHUS U PA3BUTHS
OOy4JarommMxcss CpeICTBAMH y4yeOHOro mpeaMera «XHUMHsS»; YCTaHABIUBACT
00s13aTeIbHOE MTPEIMETHOE CO/IEPIKAHKE, TIPETyCMAaTPUBAET pacIipeie]ICHHE €T0 T0
KJlaccaM M CTPYKTYPHUPOBAaHHME €ro Mo pas3jesiaM U TeMaM Kypca, OIpenesnser
KOJJMYECTBEHHBIC U KQUECTBEHHBIC XapPaKTEPUCTUKU COACPIKAHUS, TaeT MPUMEPHOE
pacmpezeneHue y4eOHBIX YacoB 1O TEMAaTHMYECKUM paszieiaM Kypca H
PEKOMEHIyEMYIO TIOCIIEIOBATEILHOCTh UX U3YUCHUS C YUYETOM MEKIPEAMETHBIX U
BHYTPEHHENPEIMETHBIX CBSI3€H, JIOTMKKM Yy4eOHOro TMpolecca, BO3PACTHBIX
OCOOCHHOCTEH  OOyYaroImMXCs ONMpeACISIST BO3MOXHOCTH — MpeaMeTa IS
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa30oBaTesIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 00Opa30BaHMs, a TaK XK€ TPeOOBAHUM K
pesynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH U3YUEHUs MPeMeTa U OCHOBHBIX
BUJIOB YUEOHO-II03HABATEIILHON JESITENIbHOCTH / y4eOHBIX JNEHCTBUN yYEHHUKA I10
OCBOCHHIO YUYEOHOTO COJIECPKAHMUS.

OBHIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «XUMMUS»

Bxnan yuebnoro npeamera «XuMusi» B TOCTHXKEHHUE II€JIe OCHOBHOTO OOILEro
oOpa3oBaHusi 00YCIIOBJIEH BO MHOTOM 3HaY€HHUEM XUMHUYECKON HAayKd B MMO3HAHUU
3aKOHOB TMPHUPOJBI, B Pa3BUTUU NMPOU3BOAUTEIBHBIX CHJI OOIIECTBA M CO3JAaHUU
HOBOM 0a3bl MaTEpPUATLHOM KYJIBTYPBHI.

XAMHUS Kak DJIEMEHT CHUCTEMBl E€CTECTBEHHBIX HAyK paclIpOCTpaHuia CBOE
BJIMSIHME Ha BCe 00JaCTH YeIOBEUYECKOIro CYIIECTBOBAHMs, 3a/1ajja HOBOE BHJICHUE
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MHUpa, CTaJia HEOTHEMJIEMBbIM KOMIIOHEHTOM MHPOBOH KYJIbTYpbI, HEOOXOIUMBIM
YCIIOBUEM U3HU OOIIECTBA: 3HAHHE XUMHUU CIY>KUT OCHOBOM 11711 ()OPMUPOBAHUS
MHUPOBO33PEHUS YEJIOBEKA, €r0 MPEACTABICHUN O MATEPUAIIBHOM €IUHCTBE MUPA;
BOXHYIO  pOJib  WrpatoT  (GopMUpyeMble  XUMHEW  MOpeACTaBICHUS O
B3aMMOIPEBPAIEHUSAX JHEPrud M 00 DHBOJIOIMU BEHIECTB B  MPUPO/IE;
COBpPEMEHHAasi XMMHUS HallpaBjeHa Ha pellieHUe TJI00aIbHBIX POOJIEM YCTOMYHBOTO
pa3BUTHS  YEJIOBEYECTBA —  CBIPbEBOM, HSHEPre€TUYECKOW, MHUIIEBOM H
IKOJIOTUYECKOM 0€30MacHOCTH, MPOOJIEM 31PaBOOXPAHEHUSI.

B ycnoBusix BO3pacTarolero 3Ha4eHus XUMUU B )KM3HU OOILECTBA CYIIECTBEHHO
MOBBICKJIACH POJb XUMHYECKOro o00pa3oBaHusa. B muiane couuanu3amuy OHO
SBISIETCS OJAHUM W3 YCIOBUH (HOpPMHUpPOBaHHS HMHTEIUIEKTa JIMYHOCTH U
FapMOHUYHOTO €€ pa3BUTUA.

CoBpeMeHHOMY YEJIOBEKY XMMHUUECKUE 3HAHUSI HEOOXOIUMBI JIJ11 IPUOOPETEHUS
OOIIEKYJBTYPHOTO YPOBHS, MO3BOJISAIOLIEIO YBEPEHHO TPYAUTHCS B COLUYME U
OTBETCTBEHHO y4aCTBOBaTh B MHOTI0OOpa3HOM KU3HU OO0IIECTBA, JJIsI OCO3HAHMS
B)XHOCTH Pa3yMHOI'O OTHOLIEHHMS K CBOEMY 3J0pPOBBIO U 3I0POBBIO APYIHX, K
OKpY’Karolel MPUPOJIHON cpelie, Il TPAMOTHOTO OBEICHUS IPU UCIIOJIb30BAHUHI
pa3IMYHBIX MAaTEPUAJIOB U XUMUYECKUX BEIIECTB B NOBCEHEBHOM KU3HU.

XuMuyeckoe o0O0pa3oBaHME B OCHOBHOM IIKOJIE SBJISETCS ©0a30BBIM 110
OTHOILIIEHUIO K CHCTeME OOIlero XuMHueckoro ooOpa3zoBanus. Ilostomy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO PEAIM3yeT MPUCYIIHE OOIIEMY XUMUYECKOMY
00pa30BaHUIO KIIIOUEBBIE LIEHHOCTH, KOTOPHIE OTPAXKAIOT TOCYAAPCTBEHHBIE,
OOLIECTBEHHbIE U UHAUBUAYAJIbHbIE TOTPEOHOCTH. DTUM ONPEEIAETCS CYUHOCTb
oOwielt crpateruy 00y4eHusl, BOCIUTaHUS U Pa3BUTHUS O00Y4aIOIIUXCS CPEICTBAMHU
y4eOHOTro peaMeTa « XUMHUsI».

N3yuenne mpeamera: 1) cnocoOCTBYeT peaau3alid BO3MOXKHOCTEH st
caMOpa3BUTUS H  (HOPMUPOBAHMS  KYJIbTYypbl JUYHOCTH, €€ oOmend u
(GyHKIMOHATBLHOM TPaMOTHOCTH; 2) BHOCUT BKJIaJl B (POPMUPOBAHUE MBIIIJICHUS U
TBOPYECKUX CIMOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX CAMOCTOSITEIbHOW Yy4eOHOU
JEATEIIbHOCTH,  SKCIHEPUMEHTAIBHBIX M MCCJIEAOBATEIbCKUX  YMEHHI,
HEOOXOJMMBIX KaK B MOBCEIHEBHOW JKHU3HU, TaK W B MTPOo(ecCHOHATBLHON
NEATEILHOCTH; 3) 3HAKOMUT CO CHEeU(UKON HAyYHOTO MBIIUJICHUS, 3aKJIa/IbIBACT
OCHOBBI IIEJIOCTHOTO B3IUIsiAa HA €AWMHCTBO MPHUPOJBI M YEIOBEKA, SBIACTCS
OTBETCTBEHHBIM 3TalioM B (OPMUPOBAHUHU €CTECTBEHHO-HAYYHOM TI'PaAMOTHOCTH
MoApPOCTKOB; 4) cmocoO0cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K
€CTECTBEHHO-HAYYHBIM 3HaHUSM, K IPHUPOJAE, K YEIOBEKY, BHOCUT CBOM BKJaJ B
IKOJIOTHYECKOE 00pa30BaHUE KOJbHUKOB.

Ha3BanHble HampaBiieHHss B OOyYEHHMM XMMHUHU OOECHEUMBAIOTCS CrenU(PUKON
COJlep KaHUsl TpeaMeTa, KOTOpBIM SBISETCS NEeAarorMueckd aJanTUpOBaHHBIM
oTpaxeHueM 0a30BOM HAYKH XUMHUH HA OTIPEICTIEHHOM dTare €€ pa3BUTHS.

Kypc xuMun OCHOBHOW WIKOJIBI OPHEHTHPOBAH HA OCBOEHUE OOYUYaIOIIMMHUCS
OCHOB HEOPTaHWYECKOW XUMHH U HEKOTOPBIX MOHATHH M CBEACHUN 00 OTHEIIBHBIX
00BEKTaX OPraHUYECKON XUMHH.



Crtpykrypa coaepxaHusi mnpeamera c(OPMHUPOBaHa Ha OCHOBE CHCTEMHOTO
noaxoaa K ero uzydeHuro. ConepkaHue CKIQAbIBAETCA U3 CUCTEMBI MOHATUN O
XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMHUUYECKON PEaKIUU.
O6e 3TH CUCTEMBI CTPYKTYPHO OPTraHU30BaHbI MO MPUHIKITY MOCIEI0BATEIHLHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEACTABICHUW Pa3HOTO YPOBHS:
aTOMHO-MOJIEKYJISIPHOTO YYEHHsS KaK OCHOBBI BCETO €CTECTBO3HAHUSA, YPOBHS
[lepnognueckoro 3akona JI. M. MeHneneeBa Kak OCHOBHOIO 3aKOHAa XUMUH,
Y4eHUST O CTPOCHMM aToMa U XUMHUYECKOM CBSI3U, NPEACTaBICHUU 00
AIEKTPOJUTUYECKON JUCCOIMAIMA BEUIECTB B PACTBOpPAX. TE€OPETUUECKUE 3HAHUS
paccMaTpUBAIOTCA HAa OCHOBE SMIUPUYECKHA IIOTYYEHHBIX M OCMBICICHHBIX
(bakToOB, pa3BUBAIOTCS MOCJIEAOBATEIHLHO OT OJTHOTO YPOBHS K APYTOMY, BBITIOJTHSISI
byHKIIMA OOBSICHCHHUS W MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXHOCTEH
MPAKTUYECKOTO0 MPUMEHEHUS U TIOJTYUYCHUS U3y4aeMbIX BEIIECTB.

Takas opraHuzamnusi coJepKaHHs Kypca CIOCOOCTBYET IPEICTaBICHUIO
XUMHUYECKOW COCTAaBIISIOLIEH HAay4YHOUW KapTHHBI MHUpa B JIOTUKE €€ CHUCTEMHOWU
npupoasl. Tem cambiM oOecreyuBaeTCs BO3MOKHOCTH (POPMHUPOBAHUSA Y
OOy4YaromMxcs IEHHOCTHOTO OTHOIICHHS K HAydYHOMY 3HAHUI0O W METOJaM
[I03HAaHKUS B Hayke. BaXHO Takke 3aMETHTh, UTO OCBOCHHME COJEP)KAHUSA Kypca
MPOMCXOAUT C [PUBICUYCHUEM 3HAHUM W3 PAHEE M3YUYCHHBIX KYypCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» U «Pu3uKa. 7 Kiacey.

HEJU U3YUYEHUSA YYEBHOI'O ITPEJIMETA «XUMMUSA»

K nampaBneHuMr0  NEPBOCTENEHHOW  3HAYMMOCTH  NIPU  peaU3aluu
oOpa3zoBaTenbHBIX (GYHKIMA TpeaMeTa «XUMHUSD»  TPAJAUIHMOHHO  OTHOCST
(dbopMupoBaHHE 3HAHUI OCHOB XMMHUYECKOM HAyKH Kak OO0JIACTH COBPEMEHHOTO
€CTECTBO3HAHHUS, TPAKTUYECKOW JEATENbHOCTH YEJIOBEKa W KakK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJbTYpHL. 3ajada IMpeIMeTa COCTOUT B (DOPMUPOBAHUU
CUCTEMbl XUMHUUYECKUX 3HAHUNW — BaKHEUIIMX (PaKTOB, MOHSITUH, 3aKOHOB U
TEOPETUYECKUX TMOJOKEHUM, JIOCTYNHBIX OOOOIIEHHII MHUPOBO33PEHUYECKOTO
Xapakrepa, fA3blKa HAyKW, 3HAHUM O HAy4YHBIX METOJAX H3yYEHHUS BELIECTB U
XUMUYECKUX PeaKlui, a Takke B OPMUPOBAHUU U PA3BUTHUH YMEHHUI U CIIOCOOOB
NeATEIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHHMEM, HAOIIOJEHUEM M MPOBEICHUEM
XUMHUYECKOTO IKCIEPUMEHTa, COOII0ACHUEM IpaBuil 0€30IacHOro ooOpalieHus ¢
BEILIECTBAMHU B [IOBCEHEBHOM JKU3HU.

Hapsany ¢ »tuM nenum wu3ydeHus nOpeaMera B IIPOrpaMMe YTOYHEHBI U
CKOPPEKTUPOBAHbI C YYETOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOTO OOIIEro
obpazoBanusg. Cerogus B oOpa3oBaHMH 0c000 3HAYMMON  NIPHU3HAETCH
HAIpaBJIEHHOCTh OOy4YeHUss Ha pa3BUTUE U  CaMOpa3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ UHTEIJIEKTa U 001Iel KylbTypbl. OOydeHHe YMEHUIO YUYUThCS U
NpOJOJKAaTh CBOE 00Opa3oBaHHME CaMOCTOSITENIbHO CTAaHOBUTCA OJHOW U3
BOKHEUIIUX PYHKIUN y4EOHBIX MTPEIMETOB.

B cBsA3u ¢ 3TUM npu U3yd4EeHUU MPEeIMETa B OCHOBHOM IIKOJIE JOMUHUPYIOLIEE
3HAaYEHUE MPUOOPENH TaKHe 11U, KaK:



e (opMupoBaHWE WHTEIUIEKTYalbHO pPAa3BUTOH JIMYHOCTH, TOTOBOM K
caM0o00pa30BaHUI0, COTPYAHHYECTBY, CaMOCTOSITEIbHOMY NPUHSATHIO PEIICHHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMUMCS YCIOBUSIM JKU3HU;

® HaMpaBJICHHOCTh OOyUYEHHs HA CHCTEMATUYECKOe MPUOOIICHUE YUAIIUXCS K
CaMOCTOSITEIILHOW MMO3HABATEIBHOMN JEATEIBHOCTH, HAYYHBIM METO/IaM MO3HAHUS,
(GOpMUPYIOIIUM MOTHBAIIHIO U PA3BUTHE CIIOCOOHOCTEH K XMMHUU;

e o0ecreueHue yCJIOBUM, CIOCOOCTBYIOMIMX MPUOOPETECHUIO O0YYArOIIMMHUCS
OIbITa PA3HOOOpA3HOW MAEATENbHOCTH, MO3HAHHMS U CAMOIIO3HAHMS, KITFOUEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN), WUMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE IS
pa3IMYHBIX BUJOB JESTEIHHOCTH;

e (opmupoBanue yMeHUil OOBSICHATH U OIICHWBATH SIBJICHUS OKPYXKAIOIIEro
MHUpa Ha OCHOBAHHMH 3HAHUH U OIBITA, TIOJTYYCHHBIX MPU U3YYCHUN XUMUH;

e (dopmupoBanue y oOy4amomuxcs T'yMaHHUCTUYECKHX  OTHOUICHHH,
NOHUMAaHMsI [EHHOCTH XUMHYECKUX 3HAHUU JJIs BBIPAOOTKH HKOJIOTUYCCKH
11eJIeCO00pa3HOTO TOBEACHUS B OBITY M TPYIOBOH JEATENBHOCTH B IEJSNX
COXpPaHEHHSI CBOETO 3/I0POBbsI U OKPY>KAIOIEH MPUPOIHON CPE/IbI;

® pa3BUTHE MOTHBALMU K OOy4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHUIO HA OCHOBE YCBOCHHSA OOIICYETIOBEUECKUX I[CHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NMpO(MWIIsl U HANPABICHHOCTH JaJbHEUIIETO
oOy4eHus.

MECTO YYEBHOI'O IPEIMETA «XUMHSA» B YHUEBHOM IIVIAHE

B cucreme ob6mero oOpa3oBaHus «XUMHs» TPU3HAHA OO0A3aTEIBHBIM
y4eOHbIM MPEIMETOM, KOTOPbIA BXOJUT B COCTaB MPEIMETHON o0sacTu
«EcTeCcTBEHHO-HAYUHbIE IPEIMETHD.

Y4yeOHbIM MJIaHOM Ha €€ u3ydyeHue oTBeieHO 136 yueOHbIX 4acoB — 1o 2 4 B
HeJemo B 8 1 9 Kilaccax COOTBETCTBEHHO.

Jlnst kakaoro kjacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOe
MOET OBITh MCHOJB30BAHO YYaCTHHKaMU 00pa30BATEILHOIO MpoLiecca B LIEIAX
dbopMHpOBaHUS BapUATUBHOW COCTABJISIIOIICH COJEp)KaHUsI KOHKPETHOW pabodeit
nporpammbl. [Ipu sTOM oOsi3arenbHas (MHBapUaHTHAsl) 4YacTh COJACPKAHUS
IpeaMeTa, YCTAHOBJEHHAs TMPUMEpPHON pabouell mporpamMMol, © Bpewms,
OTBOAMMOE Ha €€ U3y4eHHe, JOHKHBI ObITh COXPAaHEHBI OJHOCTHIO.

B crpykType mpumepHoil pabouell mporpamMMmbl HapsAy C TMOSCHUTEIHHOMN
3aMKMCKOM BBIIETIEHBI CAEAYIOIINE Pa3IEIbl:

® IUIAHMpPYEMBIE pE3YyJbTaThl OCBOCHUSI Y4YEOHOro mnpeaMera «XuMus» —
JUYHOCTHBIE, METANPEIMETHBIE, IPEIMETHBIC;

e coJiepKaHue Y4eOHOTro npeameTa « XUMUs 10 TojaM 00y4eHHUs;

® [PUMEPHOE TEMAaTUYECKOE IUIAHHUPOBAHUE, B KOTOPOM JETAIM3UPOBAHO
COJIepKaHKe KaXJ0W KOHKPETHOM TEMbI, YKa3aHbl KOJIUYECTBO YACOB, OTBOJIMMBIX
Ha €€ Wu3yuYeHHe, M OCHOBHbIE BHJbl YyUE€OHOW JAESITETbHOCTH YYECHHKA,
dbopMmupyemMble NpU H3YYEHUU TEMbI, TPUBEIEH IMEpPEUYeHb JAEMOHCTpalui,
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BBIIIOJIHACMBIX YUUTCIIEM, U IICPCYCHb PCKOMCH/YCMbIX na60paTopHHx OIIBITOB U
MMPaKTHYCCKUX pa60T, BBIITOJIHACMBIX YHalllUMUCH.

COJEPXAHUE YYEBHOI'O IIPEIMETA

8 kiace

IlepBoHauyajibHbIE XUMHYECKUE OHATHSA

[Ipeamer xumuu. Ponb XuMuM B JKM3HM 4YesloBeKa. Tema M BelIECTBa.
dusnyeckre CBOMCTBA BELIECTB. ArperarHoe cocTosHue BemiecTB. [loHsitue o
METO/IaX MO3HAHMS B XUMHH. XUMUS B CUCTEME HayK. UUCThIe BellecTBa U CMECH.
CriocoObl pa3ziesieHust CMeceil.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE dJIeMEHThl. CHUMBOJBI XUMHUYECKUX
aneMeHToB. [IpocThie u ci0XHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YICHHE.

Xumudeckas (opmyna. BaneHTHOCTh aTOMOB XHMMHUYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsT aToMHasi Macca. OTHOCUTENbHAS
MOJIEKyJIsIpHast Macca. MaccoBast 10JII XUMHUECKOTO AJIEMEHTA B COSAMHECHUU.

Ou3nveckne W XUMUYECKUE SIBICHUS. XUMHUYECKas peakius U e€ MpHU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHHA. Kiaccudukarms
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

XUMUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKON TOCY/I0H, ¢ IpaBUIaMU
pabotel B Jjabopatopum HW mpuéMaMu  oOpallleHuss ¢ JIabopaTOPHBIM
0o0Opy/lOBaHMEM; U3yYEHHE U ONHCAHHE (PU3MUECKUX CBOICTB 0Opa3LOB
HEOPTaHWYECKUX BEIIECTB; HaOM0eHne (u3nueckux (TUIaBJICHUE BOCKA, TasHUE
JbAa, pacTUpaHHWE caxapa B CTYIKe, KHICHHE U KOHJCHCAIUs BOJBI) U
XUMHUYECKUX  (TOpeHHWe  CBeYM,  IPOKAJIMBAHWE  MEIHOW  IPOBOJIOKH,
B3aMMO/ICHCTBUE MeJia C KUCJIOTOM) SIBJICHU, HAOJIIOeHHE U ONTMCAaHKUE TPU3HAKOB
MPOTEKaHUSI XUMUYECKHUX peaKIUil (pa3ioKeHue caxapa, B3auMOJECICTBUE CEPHOI
KHCJIOTBI C XJIOpUAOM Oapusi, paznoxxkenue ruapokcuaa meau(Il) mpu HarpeBanumu,
B3aUMOJIeHCTBUE Kefe3a ¢ pactBopoMm conu Menu(Il)); m3ydenue cmocoOoB
paszeneHusi cMmecel (C MOMOIIbI0 MarHuTa, (QUIbTPOBAHUE, BBIMAPUBAHUE,
TUCTWUISIIMS, XpoMarorpadusi), MPOBEACHWE OYHUCTKH TOBAPEHHOW COJIM;
HaOI0/IeHNEe M OMHCaHWE PE3yJbTAaTOB MPOBEACHHS OIBITA, WILUTIOCTPUPYIOLIETO
3aKOH COXPAHEHHUs MAcCChl; CO3JJaHle MOIeNIeH MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxHeliue npeacTraBuTe] 4 HCOPraHUYECKHUX BELIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT M mpocToe
BemecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopona. CrocoOsl
MOJIyYeHHUs] KUcIopoAa B JabdOpaTopud W MPOMBINUIEHHOCTU. Kpyrosopor
KHcIIopoa B mpupoje. O30H — aJljioTponHas MoAu(PUKaLUs KUCIOPOIa.

TernnoBoit 3pPexT XUuMUYECKON peakluu, TEPMOXUMHUUYECKUE YPABHEHHUS, IK30-
U DHIOTEPMHUYECKHE pEAKUMU. TOIUIMBO: yrojab U METaH. 3arpsi3HEHUE BO3/yXa,
yCUJIEHUE MapHUKOBOTO d(pdekTa, pazpyiieHrue 030HOBOTO CJIOSI.
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Bopopon — anemeHT u npocTtoe BemecTBo. HaxoxaeHne Boaopoaa B MpUpOE,
buznueckue M XUMHUYECKHME CBOKICTBA, NPUMEHEHUE, CIOCOObl MOJIYYECHHUS.
Kucnots! u conm.

KomnuectBo BemectBa. Moib. MoisipHast macca. 3akoH ABoraapo. MossipHbIi
00bEM ra3oB. PacuéThl M0 XUMHUYECKUM YPAaBHCHUSM.

dusnveckue cBorcTBa BoAbl. Boma kak pactBopurens. PactBopel. HackieHHbIE
Y HEHACBHIILICHHBIE PacTBOpbI. PacTBOpMMOCTh BemecTB B Boze.MaccoBas noiis
BEILECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BoJbl. OcHOBaHUA. Poiib pacTBOpOB
B MPUPOJEC U B XKU3HMU 4eloBeka. KpyroBopoT BOABI B MPUPOAE. 3arpsi3HEHUE
NpUPOIHBIX BOA. OXpaHa U OUYMCTKA TPUPOIHBIX BOJI.

Knaccudukanus neopranmueckux coeaunenuid. Oxkcunbl. Knaccuduxarms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecoseobOpasyronue. Homenkiatypa okcuaoB (MeXIyHapoHasi U TpUBHAIbHASA).
Pu3nyecKre U XUMUYECKHE CBOMCTBA OKCUIO0B. [loiyyeHne okcuios.

OcHoBanusa. Krnaccudukanuss ocHOBaHUM: IIENOYM U HEPACTBOPUMBIC
ocHOBaHHA. HoMeHknaTypa OCHOBaHMM (MEXIyHapoJHass W TpPUBHAIbHAsA).
dusnyecKre U XUMUYECKHE CBOMCTBA OCHOBaHUU. [loiryyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. HoMmeHnknarypa KucioT (MeXIyHapoaHas U
TpuBuangbHas). dusnyeckne U XUMHUYECKHE CBOMCTBA KUCJIOT. PsAn akTUBHOCTHU
metaiuioB H. H. bekerosa. [lonyyeHue Kucior.

Conu. Homenknatypa cosield (MeXIyHapoaHasi U TpuBHaiabHas). OU3NYECKUE U
XAMHUYECKUE CBOMCTBA cosiell. [lomydenue comneil.

I'eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUI.

XAMUYECKHM  JKCIEPUMEHT: KAUYECTBEHHOE  OINpEIEICHUE  COJACPKAHMS
KHCJIOpOJa B BO3JyXe; IMOJy4YeHHE, cOOMpaHue, pacliO3HaBaHWE M M3YyUYEHUE
CBOMCTB KHCJIOpOJa; HAOJIOJICHUE B3aMMOJICUCTBUSL BEIIECTB C KHUCJIOPOAOM U
yCJIOBUSI BO3HUKHOBEHMSI M TIPEKpAICHUS] TOpeHHs (MoXapa); 03HAKOMIICHHE C
oOpa3liaMd OKCHJOB M OINHKCAaHWE UX CBOWCTB; IIOJyYCHHE, COOMpaHUE,
pacrio3HaBaHWE€ W M3YyYEHUE CBOMCTB BOJOpoJa (TOpPEHHUE); B3aUMOACHCTBHE
Bojoposia ¢ okcuaoMm Menu (II) (Bo3MOXKHO HCIIOIB30BaHUE BHICOMATECPHATIOB);
HaOMIOIeHNEe  OOpa3IOB  BEIIECTB  KOJMYECTBOM | MOJb;  HMCCJEIOBaHUE
OCOOCHHOCTEW  pacTBOPEHHS  BEHIECTB C  PAa3jIM4YHOM  PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW MacCOBOM J0JIEM PaCTBOPEHHOIO
BCILIECTBA; B3aUMOJEHCTBUE BOJABI C META/UIaMU (HATPUEM U  KaJbI[UEM)
(BO3MOKHO HCITIOJIb30BAHUE BUEOMATEPHUAJIOB); OMPE/ICICHUE PACTBOPOB KUCIIOT
U IIeJ0Yei ¢ MOMOIIBIO MHIUKATOPOB; HCCIIEI0BaHUE 00pa3I[0B HEOPTaHUYECKUX
BEILIECTB PA3IMYHBIX KJIACCOB; HAOJIOJICHHE W3MEHEHHUS OKPACKU WHIUKATOPOB B
pacTBopax KHUCIOT W Iesiodel; u3ydeHue B3aumojercTBus okcuma menu (I1) c
pacTBOPOM CEPHOM KHUCJIOTHI, KUCJIOT C METAJUIaMH, PEAKLMN HEUTpaIu3allui;
MOJIy4€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJTHOTO METAJIa APYTUM U3
pacTBOpa COJM; PELICHHWE JKCHEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHeuiue
KJIACChl HEOPTaHUYECKUX COCTMHEHUI.



IMepuoanuyeckuii 3axoH u [lepuoanyeckas cucreMa XUMHYECKHUX JJIEMEHTOB
. I. MenneneeBa. Ctpoenne aroMOB. XUMH4YeCKass CBA3b. OKUCIUTEIBHO-
BOCCTAHOBHUTEJ/IbHbIC PeaKIIUN

[lepBbie MOMBITKY KIacCUPUKALUU XUMUYECKUX 3JIEMEHTOB. [loHsTHE O rpymnax
CXOJHBIX 3JIEMEHTOB (IEIOYHbIE U IIEJIOYHO3EMENIbHbIE METaIbl, TaJIOTEHBI,
WHEPTHBIE Ta3bl). ODJIEMEHThI, KOTOpble 00pa3zyloT amdOTepHbIE OKCHUIIBI U
TUAPOKCHUIBI.

Ilepnognueckuit 3akoH. llepuonnueckas cuCTEMa XUMHYECKUX JIIEMEHTOB
J. U. MenneneeBa.  KopoTkomepuonnas W JUIMHHONEPUOAHAS  (OPMBI
[Tepronnueckoit cucrtembl xumuueckux 3neMmeHToB [{. . MenneneeBa. 1lepnoabt
u Tpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIBI DJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX saep. M3otomsl. OnekTpoHbl. CTpoeHHE
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [l. 1. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUs paJnyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIAaM U epuoaaM. 3HaYEHUE
[Tepuoguueckoro 3akoHa u [lepuoandeckoi CUCTEMbI XUMHUYECKUX 3JIEMEHTOB TSI
pa3BuTusa HayKu U npakTuku. J1. 1. MenneneeB — y4€HbIN U rpa)KJaHNH.

Xumuyeckass cBsi3b. KoBajieHTHass (MOJsipHAs MW HEMOJSIpHAs)  CBA3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb okucnenus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccsl
OKHCJICHUS W BOCCTAHOBJIEHHS. OKUCIUTENIN U BOCCTAHOBUTEIH.

XVWMHUYECKUI JKCIEPUMEHT: U3y4eHHUEe oOpaslioB BEIIECTB METAIOB U
HEMETAIJIOB;, B3aUMOJECHUCTBUE THUIPOKCHUAA IIMHKA C pPacTBOPAMHU KHUCJIOT H
1IeJI0YEel; IMPOBEICHHUE OIbITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3IIOKECHHS, COSTUHEHUS ).

MexknpeaMeTHbIE CBS3H

Peanmzamuss MeXNpeIMETHBIX CBSI3eH MNPU W3YYCHHH XUMHUHU B 8 Kjacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
TIOHSTHN, TaK W TIOHSATHUH, SIBJISTFOIIIMXCS CHCTEMHBIMH JIJISI OTACIIBHBIX TTPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIM (aKT, THIOTE3a, TEOpHS,
3aKOH, aHallu3, CHHTE3, Kiaccu(UKaIus, TepPUOINIHOCTh, HAOJIOCHHE,
AKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPCHHUE, MOJICITb, SIBICHHC.

dusnka: mMarepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU/I, H30TOIIbI,
PagNOaKTUBHOCTh, MOJIEKYJa, JJCKTPUUYCCKUN 3apsjl, BEHIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (U3NUECKHE BEIUYUHBI, CIUHUIIBI
WU3MEPEHUsI, KOCMOC, TUTaHETHI, 3BE3/1b1, COHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHBIE MOPOJbI, TOJIE3HBIE
HCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.



9 knacc

BemecTBo n xumuueckas peakius

Ilepuognueckuit 3akoH. llepmomnueckas cuCTEMa XUMHUYECKUX DIIEMEHTOB
. . Menneneea. CTpoeHHe aTtoMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
XUMUYECKUX DJJIEMEHTOB IE€PBBIX TPEX MEPUOMOB, Kalaus, KaJIbLUI U HX
COCIMHEHUI B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepmoanueckoit
CHUCTEME U CTPOCHHEM UX ATOMOB.

CrpoeHne BelECTBA: BHUABl XUMUYECKOM CBA3U. THUIBI KPUCTAIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKHA U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanys n HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHApOIHAS U
TpUBUAJIbHAs). XMMHUYECKHME CBOMCTBA BELIECTB, OTHOCSAUIMXCS K Pa3IMYHBIM
KJIACCaM HEOPraHWYECKUX COCAVHEHUH, T'€HETHUYECKas CBsI3b HEOPraHWYECKHUX
BEILIECTB.

Knaccudukanys XuMUYecKUxX peakiuil Mo pa3IudyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy Y4YaCTBYIOLIMX B PEAKIMH BEUIECTB, IO TEIUIOBOMY A3(¢eKTy, II0
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YUYaCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUUECKHE
YpaBHEHUS.

[lonsiTue o0 ckopocTH XuMHUYeckoll peakuuu. IlloHaTne 00 00paTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusX. [IoHsITHE 0 TOMOTre€HHBIX U IeTepOre€HHBIX
peakiusax. [lonstue o0 XumMuuecKkoM paBHOBecHH. DaKTOphI, BIHSIOIIAE Ha
CKOPOCTh XMMHUYECKOW PEAKLINHU U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHUCANTENBHO-BOCCTAHOBUTENBHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKLuu. CocraBiienue YpaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HWCIIOJIB30BAaHUEM  METOJA
AJIIEKTPOHHOTO OajaHca.

Teopust 3JIEKTPOIUTHYECKON AUCCOLMALNN. DIEKTPOJIUTHI U HE- DIIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xumuueckoi cBsizu. Crenens aucconauuy. CUbHbIE U Cl1a0ble JIEKTPOJIUTHI.

Peakiuu vioHHOTO OOMEHa. YCIIOBUS MPOTEKaHWS pEaKIMii MOHHOTO OOMEHa,
IIOJIHBIE M COKpAlIEHHBIE HOHHBIE ypaBHEHUs peakuuid. CBoWCTBa KHUCIOT,
OCHOBAaHMM W cojJell B CBeTe€ MPEACTaBICHUHA 00 AIEKTPOIUTHYECKOU
nuccorumanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSTHE O THAPOIN3E COJICH.

XAMUYECKUN DKCHEPUMEHT: O3HAKOMIICHHME C MOJEISIMU KPUCTAUTMYECKHUX
pPEIETOK HEOPraHMYEeCKUX BEIIECTB — METAUIOB M HEMEeTauioB (rpadura u
ajiMasa), CJIOXXHBIX BEIIECTB (XJIOpUAa HATpHsl); HUCCIAEIOBAHUE 3aBUCUMOCTH
CKOPOCTH XHMMHUYECKOW pEeaKkIHH OT BO3JACHCTBUA Ppa3IUYHBIX (PAKTOPOB;
MCCIIEOBAHUE AIIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, NMPOLECCA AUCCOLUALUN
KHCJIOT, IIeJoYeld W coyied (BO3MOYKHO HCIOJIb30BAaHUE BUIAEOMATEPUAJIOB);
IIPOBEJICHHUE ONBITOB, WJUTFOCTPUPYIOIIMX NPU3HAKH MPOTEKAHUS PEAKIIMI HOHHOTO
obmeHa (oOpa3oBaHHE OcCajJiKa, BBIJEICHHE ra3a, oOpa30oBaHHE BOJBI); OIIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PeaKUuid
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(ropeHue, peakuH pa3IoKEHHs, COEIUHEHUS); PACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOUIbIO KAYECTBEHHBIX pEaKIMil Ha HWOHBI, pEUICHUE
HKCIIEPUMEHTAJILHBIX 3a]1a4.

Hewmeranibl 1 ux coequHeHus

OO6mass  xapakrtepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TallOTeHOB. XUMHUYECKHE CBOMCTBa Ha TMpuMepe XJjopa
(B3aMMOJEHCTBUE C METalIaM{, HEMETaUIaM{, IIEeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KHACIOTa, XMMUYECKHAE CBOMCTBA, IMOJIy4eHHE, NMpuUMeHeHue. JleiicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M 4YeJIOBEKAa. BaXHeWIlne XJIOpUIbl U KX
HAXOXKJEHUE B IPUPOJE.

Obmiasi xapakTepucTuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIEC CTEIIEHN OKUCIICHUSI.

CrpoeHue u pu3nyeckue CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJA U CEpHI.
AnnoTtponHsle MOIU(UKAIIMM KUCIOPOAa U cepbl. XUMHUUYECKUE CBOMICTBAa CEpHI.
CepoBonopoJ, cTpoeHue, (pu3nyeckue U XuMudeckue cBocTBa. OKCHUIBI Cepbl Kak
IPEJICTaBUTENIN KUCIOTHBIX oKkcuaoB. CepHass KucloTa, (QU3MYECKUE U
XMMHUYECKHE CBOWCTBAa (00IIME Kak IMpeICcTaBUTENsl Kjacca KUCIOT U
cneuuduuecknue). XUMHUYECKUE PEAKIMHU, JIeKAIIUe B OCHOBE IMPOMBIIUIEHHOTO
cnocoba mosyuyeHusi cepHoil kucnotbl. Ilpumenenue. Coiim CepHOM KHCIOTHI,
KAueCTBEHHAsI peakuus Ha cyib(aT-uoH. HaxoxaeHue cepel U €€ COCIMHEHUN B
npupoae. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpellbl COSAMHEHUSIMU CEpPbI
(KUCIIOTHBIE JTOKAM, 3arpsA3HEHHUE BO3AyXa M BOJOEMOB), CHOCOOBI €ro
NpeI0TBPAICHUS.

OO6mass xapakrtepucTtuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTENIEHN OKUCIICHUSI.

A30T, pacnpocTpaHeHue B Mpupoie, (pu3nueckue M XHUMHUYECKHE CBOWCTBA.
KpyroBoport azora B npupoje. AMMHaK, ero puU3ndeckue 1 XuMUIECKHe CBONCTBA,
nosyuyeHue W mnpumeHeHue. Coiau aMMOHMS, UX (PU3MUECKHE M XUMUYECKHE
CBOMCTBa, NpuMeHeHHe. KauecTBeHHass peakuyss Ha WOHBI aMMOHHUA. A30THas
KHCToTa, €€ mojydyeHue, (u3MYecKue M XHMMHMYECKHe CBOWCTBa (00IIue Kak
IpeCTaBUTENs Kilacca KUCIOT U crneuuduueckue). Vcnonb3zoBaHue HUTPAToOB U
coJieil aMMOHHS B KaUeCTBE MUHEPAIbHBIX YI00peHn. XUMHUYECKOE 3arpsi3sHECHHUE
OKpYXalolel cpeapl COCNUHEHHSIMU a30Ta (KUCIOTHBIE MOXKIHU, 3arpsA3HEHUE
BO3]lyXa, TOYBBI U BOAOEMOB).

®ocdop, amnorponHsie Moaudukauuu (ochopa, puzmyeckue U XUMHUECKHUE
cBorictBa. Okcup pochopa(V) u dbochopHas kucnora, pusndecKue 1 XUMUIECKUE
cBoiicTBa, mnoisydyenue. HMcnonb3oBanue QocdaTtoB B KayecTBE MHUHEPAIbHBIX
yA00pEHU.

O6mrast xapaktepuctuka diaemMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIICHUS.

VYrnepon, amwioTpomHble MOAM(UKAIMKM, PAcCIpOCTpaHEHHE B  MPHUPOJE,
¢usznyeckue W XxuMudeckue cBoiictBa. AnpcopOuus. Kpyrosopor yriepona B
npupone. Okcupl yriaepoaa, ux (pusnveckrue U XMMHUUECKUe CBOMCTBA, JIEHCTBUE
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Ha JKMBBIC OPTaHU3MBI, MOJYYCHUE W MPUMEHEHHE. DKOJIOTHYECKHE TMPOOIEMBI,
cBs3aHHble ¢ okcugoMm yriaepoaa(lV); rumoresa r1700aTbHOTO MOTEIUICHUS
KJIMMATa; MapHUKOBBIA 3(DPeKT. YroapHas KUCIOTa U €€ Coyd, UX (pu3nyeckue u
XUMUYECKUE CBOWCTBA, MOJYYEHHE M NpUMEHEHHE. KauecTBeHHas peakuusi Ha
KapOoHaT-uoHbl.  Mcnonb3oBanue  kapOOHaTOB B OBITY,  MEIUIMHE,
MIPOMBIIICHHOCTH U CEJIbCKOM XO351CTBE.

[lepBoHavasibHbIE TIOHATHS O0 OpPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHICH, TaHOJI, TJINLEPUH, YKCYCHAsI KACIIOTA).
Ux coctaB u xumudeckoe cTpoeHue. [loHsATHE O OHOJOTHYECKH BaKHBIX
BEILIECTBAX: JKHMpax, OeJikax, yrieBoJlax — M HUX POJU B JKU3HU YEJIOBEKA.
MarepuanbHO€ €TUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCIUHEHUM.

KpemHuii, ero ¢puznueckue 1 XUMUYECKUE CBOMCTBA, MMOJIYyYEHUE U IPUMEHEHHUE.
CoenuHenust kpemHusi B npuponae. OOmuMe mnpeacraBieHuss 00 OKCHAC
kpeMuus(IV) u kpemuueBoi kuciore. CUIMKAThl, UX HCIIOJIb30BAaHUE B OBITY,
MEIIMLIMHE, MPOMBIIUICHHOCTA. BaXHeWIne  CTPOUTENbHBIE  MaTEpHAIbL:
KepaMHuKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobimemsl Oe3omacHOro
WCIIOJIb30BaHUsl CTPOUTEIBHBIX MAaTEPUAIOB B TOBCETHEBHOM KU3HH.

XVMMHUUYECKHUIN HKCIIEPUMEHT: H3ydYeHHE OOpa3lloB HEOPTaHMYECKHX BEIIECTB,
CBOMCTB COJISIHOM KHCIIOTBI; TPOBEAECHNE KAUYECTBEHHBIX PEAKI[MN HA XJIOPUA-HOHbI
U HaOJIOJICHUE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTpaXKaolue PU3nIecKue u
XUMHUYECKUE CBOWMCTBA TAJIOTEHOB UM UX COCAMHEHUN (BO3MOXKHO HCIOJIb30BAaHUE
BHUJICOMATEPUAJIOB); O3HAKOMJIEHHE C oO0pasliaMu XJIOPUAOB (TaJIOT€HUIOB);
O3HAaKOMJIEHUE C 00pa3liaMH Cepbl U €€ COEIUHEHUAMHU (BO3MOKHO MCIIOJIb30BaHUE
BUJICOMATEPUAIIOB); HAOIIOJIEHHUE Mpoliecca OOYIIMBaHUS caxapa IoJ| JehCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHCJIOTBI, HW3Y4YEHHE XUMHUYECKHUX CBOWMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEJECHUE KAUECTBEHHON peaklK Ha Cyb(dar-
WOH M HaOJI0JIeHWEe TpHu3HaKa €€ MPOTEeKaHUs; O3HAKOMJIEHHWE C (U3UUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa M HUX COCIAUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOChHOPHBIX YAOOPEHUIl; MOTyUYeHue,
coOuMpaHue, pacro3HaBaHWE U M3YyUYCHHE CBOWCTB aMMHaKa; IMPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH u u3ydyeHue Nmpu3HaAKOB
UX IPOTEKaHMUsI, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BHJIEOMATEPUAIIOB); U3YUYCHHE Mozenein
KPUCTAUTMYECKUX pEmETOK anMasza, rpaduta, QyiepeHa; O03HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a; MOJIYyYEeHHUE, COOMpaHue, pacro3HaBaHUE U M3y4YCHUE
CBOMCTB YTJIEKHCIIOTO Ta3a; MpOBeJACHUE KaUeCTBEHHBIX pPEaKIMii Ha KapOOHAT- U
CUJIMKAT-UOHBl U U3yYCHHE TIPU3HAKOB UX TNPOTEKAHHUS; O3HAKOMJICHUE C
MPOAYKIIMEH CHJIMKATHOW MPOMBIIUICHHOCTH; PEIICHHE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeMETaIUTbl U UX COCTUHEHUSD.

Mertaibl 1 KX COETUHECHUS

OO6mr1ast XapaKTepUCTUKA XUMUUYECKHUX JIEMEHTOB — METaJUIOB HA OCHOBAaHUHU UX
IIOJIOKEHUSA B ITeprnoanueckoii CUCTEME XUMHUYECKUX 3JIEMEHTOB
J. . MenneneeBa u crpoeHuss atomoB. CTpoeHue MeTaioB. Meramnueckas
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CBSI3b M METAJIMYECKas KPUCTANIMYECKas PEIIETKA. DIEKTPOXUMHUYECKHUI Psij
HarpspkeHU MeTtaioB. OuU3nyeckue U XMMUYEeCKrue CBOMCTBAa MeTaiuioB. OO0ume
CrocoObl TONy4eHus: MeTaioB. [loHATHE O KOPPO3UU METAIJIOB, OCHOBHBIC
CcrocoObl 3alMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenoynple MeTaybl: MONOKEHHE B llepuonnueckoil cHcTeME XUMHUYECKUX
anemeHToB J[. . MeHzeneeBa; CTpOCHHE UX aTOMOB; HaxOKJICHHE B IPHUPO/IE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUJAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHHe WIENOYHBIX METaNIOB M HX
COEIMHECHUM.

[[lenouyno3eMebHbIC METAaJLIbI MarHui 51 KaJIbIIUH: MOJIOKCHHUE
B [lepnoanueckoint cucreme xumnueckux anemeHToB J[. 1. MenneneeBa; crpoenne
UX aTOMOB; Hax0ieHue B npupojae. usnyueckue u XMMUYECKUE CBOMCTBA MarHus
U Kanpluda. Baxseiimue coeauHEHUS Kaibldsg (OKCUJ, TUIPOKCHJ, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nonoxkenue B lleprognueckoil cucTeME XHUMHYECKHX 3JIEMEHTOB
. . MeHneneeBa; CTpOEHUE aTOMa; HaxOoXJeHUe B mpupone. duznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHUIA U THAPOKCUIA
ATIOMHUHUSL.

Kenezo: mnonoxenue B Ilepuoanyeckoil cHUCTEME XUMHUYECKUX 3SIIEMEHTOB
. . MenneneeBa; cTpoeHue aToma; HaxOXKJICHHE B mpuponae. Pusnyeckue u
XUMHUUYECKUEe CBOMcTBa »xene3a. Okcupabl, TuApokcuasl u conu xene3a(ll) u
xenesa(l1l), ux cocras, CBOICTBA U MOTYyUYCHHUE.

XUMHUYECKUIN HKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMi METaUIOB U CIUIABOB,
ux (UBUYECKUMHU CBOMCTBAMHU; H3YyUYCHHUE PE3YJIbTAaTOB KOPPO3UU METAJIOB
(BO3MOKHO HCIIOJIb30BaHUE BHUEOMATEpPUATIOB), OCOOEHHOCTENW B3aMMOJICHCTBUS
OKCHJIa  KajublUMUsl W  HaTpus  CBOJOM  (BO3MOXHO  HCIIOJb30BaHUE
BHUJICOMATEPHUAIIOB); HMCCJIEIOBAHUE CBOWMCTB KECTKOW BOJIBI; MPOLECCA TOPEHUS
Kese3a B KUCIOopoJie (BO3MOXKHO HMCIOJB30BaHUE BHICOMATEPHANIOB); PU3HAKOB
MPOTEKaHUSI KAYECTBEHHBIX PEAKIMH HAa WOHBI (MarHus, KajbIus, AJIOMUHUS,
nuHka, xxenesa(ll) u xeneza(Ill), mequ(Il)); HabmroneHne u onvcaHue MPOIECCOB
OKpalllMBaHWs TUTAMEHHM MOHAMHM HATpusi, Kajdusd U Kaiublui (BO3MOKHO
WCIIOJIb30BAaHUE  BHUJICOMATEPHUANIOB); HCCle0OBaHWEe aM(OTEPHBIX CBOMCTB
TUAPOKCUA ATIOMUHUS M THAPOKCHAA IIMHKA; PEIIEHHUE SKCIEPUMEHTAIBHBIX
3aza4 o reme «BakHele MeTauIbl U UX COSIUHEHUSY.

XUMHs ¥ OKpYyXKarolias cpeaa

HoBbele marepuansl 1 TexHosoruu. BemectBa M Marepuasibl B MOBCEAHEBHOU
JKU3HU 4YeJloBeKa. XHWMHUS U 370pOBbe. beszonacHoe MCMoib30BaHUE BEIIECTB U
XUMHUUYECKUX peakiuid B ObITy. llepBasg momoIips MpU XUMHYECKHUX OXKOTaX
1 oTpaBieHUAX. OCHOBBI SKOJOTHUYECKON IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpY’Karouien cpenbl (mpeaenbHas 10mycTuMasi KonleHTpamus seniects — [1JIK).
Ponb XxvuMuu B perieHuu IKOJIOTHIECKUX MPOOIIEM.

[IpupoaHbie UCTOYHUKHU YIIIEBOJAOPOAOB (Yrojib, TPUPOAHBIA Ta3, HEDTH),
MPOYKTHI KX TIEPEPAOOTKH, UX POJIb B OBITY ¥ IPOMBIIILIEHHOCTH.
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XVUMUYECKUHN IKCIIEPUMEHT: M3Y4YeHHE OO0pa3loB MaTepHuanoB (CTEKJO, CILJIaBbl
METAJIJIOB, [TOJINMEPHBIE MaTEPUAIIBI).

Me:xnpeaMeTHbIE CBSI3U

Peanuzanus MeXnpeaMETHBIX CBsi3ed IpPU HU3yYEHUHM XUMHM B 9 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
HOHSTUN, TaK U MOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJIsL OTIENbHBIX MIPEAMETOB
€CTECTBEHHO-HAYYHOr0 LMKJA. Peanm3anus MEXNPEIMETHBIX CBS3€U IpHU
U3Y4YEeHUU XUMUHU B 9 Kilacce OCYIIECTBISIETCS Yepe3 HCIOIb30BaHHE KaK OOIINX
€CTECTBCHHO-HAYYHbBIX TMOHATUH, TaK U MOHSATHUH, SBISIONIMXCS CUCTEMHBIMU IS
OTJENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Iue ecTecTBEeHHO-HAYYHbIE TOHATHSA: HAy4dHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KIacCupUKalusi, TNEepUOJUIHOCTh, HAOIIOACHHE,
HKCIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJIEIb, SIBICHHUE, NapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTCPHUAIIHI.

®dusuka: Marepusi, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI,
PaZOaKTUBHOCTD, MOJIEKYa, AIIEKTPUYECKUI 3apsj, POBOIHUKH,
HOJYIPOBOJHUKHU, JIUIJNEKTPUKHU, (POTODJIEMEHT, BEUIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, a3, pacTBOpP, pACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusa: ¢orocunTes, abixaHue, Ouocdepa, 3SKOCUCTEMA, MUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOJbI, MOJE3HBIE
UCKOTIaeMble, TOIUIMBO, BOJTHBIE PECYPCHI.

ININIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pE3yJIbTaThl  OCBOEHUS MPOTrpaMMbl  OCHOBHOTO  OOWIETro
oOpa3oBaHUs JOCTHUTalOTCs B XOJi¢ OOyYEeHHMs] XUMUU B €AUHCTBE Y4YEOHOU U
BOCIIUTATEIBHON AesTeNbHOCTH Opranu3aiui B COOTBETCTBUU C TPAAULIMOHHBIMU
POCCUMCKMMHU COLUMOKYJIBTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
OPUHATHIMU B OOIIECTBE MpaBWJIAMM M HOPMaMHU IOBEJIEHHUS U CHOCOOCTBYIOT
npoleccaM CaMOMO3HaHMs, CAMOPA3BUTHS U COLIMAIN3ANN 00YyJarOIIUXCsl.

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE  pe3yJbTaThl OCBOGHHUS IPOTPaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHMsl JOCTUTAIOTCS B XOJA€ OOyYEHHUS XMMHUU B EIUHCTBE y4yeOHOU H
BOCIHUTATEIbHON AeaTeabHOCTH OpraHu3aiy B COOTBETCTBUU C TPAAULIMOHHBIMU
POCCUHCKUMHU COLMOKYJIBTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
OPUHATHIMU B OOIIECTBE MpaBWJIAMM U HOPMaMHu IOBEIEHHUS U CHOCOOCTBYIOT
poleccaM CaMONO3HaHMs, CAMOPA3BUTHS U COLIMATIM3ALNN O0yUYaIOIIUXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YHUCIIE B YACTH:
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IlaTproTHYeCKOro BOCIUTAHUSA

1) IEeHHOCTHOTO OTHOUIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY
W HAy4YHOMY HAacJeIHl0, MOHUMAHHS 3HAYEHUS XUMUYECKONW HAyKU B JKU3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEpPHOW HH(pOpMaIeil o
NEPEIOBbIX JOCTIXKEHHUSIX W OTKPBITUSAX MHPOBOM M OTCYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U 00IIECTBA;

I'paxxnanckoro BocnuraHus

2) NpeACTABICHHS O COLMAIBHBIX HOPMAaxX M MPaBWIAX MEXINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHO-HCCNEe0BAaTEIbCKOM, TBOPUECKOM W  JAPYrUX  BUAAX
JeATEIbHOCTH; TOTOBHOCTH K Pa3sHOOOPAa3HON COBMECTHOW JEATENbHOCTH MpHU
BBIMIOJJTHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7a4, BBIMNOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpOLECCe JTOW Y4eOHOH JEesATENbHOCTH; T'OTOBHOCTH
OLICHUBATh CBOE TIIOBEACHUE M IIOCTYIIKM CBOMX TOBApPHUILEH C IIO3HULUHU
HPABCTBEHHBIX U IPABOBBIX HOPM € YYETOM OCO3HAHUSA I10CIEACTBUM MIOCTYIIKOB;

IleHHOCTH HAYYHOI'O NO3HAHMS

3) MUPOBO33PEHUYECKUX MPEJICTABICHUN O BEIIECTBE MU XMUMHUYECKOW pPEaKIIUH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKA W COCTABJISIIOIIMX
OCHOBY JIJIsl TOHUMAaHUSI CYITHOCTH HAy4YHOW KapTUHBI MUpPA; MPEACTaBICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTEeIbHBIX MOTHBOB, HAMPABJICHHBIX HA MOJY4YCHUE HOBBIX 3HAHUH IO
XUMUH, HEOOXOIUMBIX 7151 OOBSICHEHUS HAOII0JaeMBIX MTPOIIECCOB U SIBJICHUN;

5) no3HaBaTeNbHON, UHPOPMAIIMOHHON U YUTATEIBCKON KYJIbTYphI, B TOM YHUCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C y4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKUMH CpEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

6) umHTEepeca K OOYYCHHIO M IO3HAHUIO, JIFOOO3HATEIbHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K  camMo00pa3oBaHWIO, TMPOEKTHOM ¥  HCCIEN0BATEIHCKOMN
JIEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHS OOyUEHHS B
JIaJbHEHUIIIEM;

@opMHUPOBaHHUS KYJIbTYPbI 310POBbSA

7) OCO3HaHMS IIEHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KW3HMU, OCO3HAHUS TMOCICACTBHI U
HEMPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOs, HAPKOTUKOB, KYpEHUs),
HEOOXOMMMOCTU COOJIONEHUS TPaBUJI OE30MacHOCTH TPU  OOpaIIeHUu C
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,
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TpynoBoro BocnuraHus

8) uHTEpeca K MPaKTUYECKOMY U3YUYEHHIO Ipodeccuil U Tpyia pa3InyHoro poja,
yB@XEHHE K TPyJIy M pe3ysbTaTaM TpPYAOBOH AEATEIbHOCTH, B TOM YHUCIIE Ha
OCHOBE TPUMEHEHMs] MPEIMETHBIX 3HAHUI IO XUMHHM, OCO3HAHHOIO BbIOOpA
VH/MBUIyaJIbHON TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHUHU, OOILECTBEHHBIX UHTEPECOB U NOTPEOHOCTEI];
yCIEeIHON Npo(eCCUOHATIBHON I€ATENbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH;
TOTOBHOCTD aJalTUPOBATHCS B MPOQPECCUOHANBHOM Cpeie;

IKOJIOTNYEeCKOr0 BOCIIMTAHUS

9) 2KOIOTWYECKH IeNeCOO0pa3HOro OTHOIIEHUS K MPHPOJAE KaK HCTOUYHHUKY
YKU3HHU Ha 3emile, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMaHUs LIEHHOCTU 3JI0POBOIO U
O0e3onacHoro o0pa3a KHU3HHM, OTBETCTBEHHOI'O OTHOLIEHHA K COOCTBEHHOMY
Gu3nyecKoOMy M NCUXUYECKOMY 3/I0pPOBBIO, OCO3HAHMS ILEHHOCTU COOJIOJCHMUS
IpaBuJI OE30MACHOTO MOBEEHUS IpU padoTe ¢ BELUIECTBAMHU, a TAKKE B CUTyalUsX,
YTPOKAOIIUX 310POBBIO U )KU3HU JIOEH;

10) cnocoOHOCTH NPUMEHATH 3HAHMS, MOIydaeMble PU U3YUYEHUU XUMHH, IS
peuieHus 3aJad, CBS3aHHBIX C OKPYKAIOIIEW NPUPOAHOW CpeNoil, NMOBBIIICHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYphl, OCO3HaHUS TIJI00AJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U IyTeH UX PEIIeHUs TOCPEACTBOM METOJI0B XUMUU;

11) SKOJOTrMYECKOro MBINUICHHS, YMEHHS PYKOBOJCTBOBATHCSI UM B
ITO3HABATEJIbHOM, KOMMYHUKATUBHOM M COIIMAJIbHOM IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeaIMETHBIX PE3YJbTAaTOB  BBIACISAIOT 3HAYUMBIE — JUIS
bopMHpOBaHUS MHUPOBO33PEHHS OOIEHAy4YHblE TOHATUS (3aKOH, TeopHus,
NPUHIUI, TUNOTe3a, (PAKT, CUCTEMa, MPOLECC, SKCHEPUMEHT W Jp.), KOTOpbIE
UCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEeAMETOB (OPMHUPOBATH MPEACTABICHUE O LEIOCTHON
HAay4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE IEUCTBUS (ITO3HABATENIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISATHBHBIE), KOTOpbIE O0OECHeunBatOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO y4eOHOMH
NESATEIBbHOCTH.

MertanpeameTHble pe3yibTaTbl OCBOEHHUS 00Opa30BAaTEIbHOW MPOrpaMMbl 110
XUMHUH OTPAKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU IT03HABATEIbHBIMU JIEHCTBUSIMH, B
TOM YHCJIE:

ba3oBbIMH JIOTHYECKMMHU AeHCTBUAMH

1) ymeHuneM HCNOIB30BaTh NMPUEMBI JIOTMYECKOTO MBILLIEHUS [PU OCBOCHHH
3HAHMI: PACKPBIBaTh CMBICI XUMHUYECKHX TMOHATUN (BBIAEHATH UX XapaKTepHbIE
MPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU MOHSTHSIMH), WCIOIb30BAThH
MOHATHUS [l OOBSICHEHUS OTAEIbHBIX (DAKTOB U SIBIICHUMN; BHIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KIacCU(PUKALUA XMMHYECKUX BEIIECTB M XMMUYECKHX PEaAKIUH;
yCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXAY OOBEKTaMU HU3YUYECHUS;
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CTPOUTH JIOTUYECKHUE PACCYKACHHS (MHIYKTHBHBIE, I€TyKTUBHbIE, [0 AHAJIOTUH);
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

2) yMEHHMEM MpPHUMEHSTh B MPOIECCe MO3HAHUA TMOHATUS (MPEIMETHBIE U
MeTaIpeMETHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yeMble B XUMUH,
peoOpa3oBbIBATh HIMPOKO MIPUMEHSIEMbIE B XUMUU MOJICJIbHbBIE TTPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JI€MEHTAa), XUMUYecKas QopMylla U ypaBHEHUE
XUMHUYECKON peakiuu — MPH PEIIeHUH Y4eOHO-TI03HABATENIbHBIX 33]1a4; ¢ YUETOM
TUX MOJEJBHBIX MPEJCTABICHUN BBISABISTH U XapaKT€PU30BaTh CYLIECTBEHHBIE
NPU3HAKK HW3YYaeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U XUMHYECKHX
peaklnii; BBISBIATh OOLIME 3aKOHOMEPHOCTH, NMPUYHMHHO-CIEACTBEHHBIE CBSI3H H
IPOTUBOPEYMS B M3YYaeMbIX IpOLECCax M ABICHUSX; NpeajaraTtb KpUTEPUU IS
BBISIBJICHUS 3TUX 3aKOHOMEPHOCTEN M MPOTHUBOPEUMIl; CAMOCTOSATEIBHO BbIOUPATh
crioco0 perieHus yueOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMUS,
BbIOMpaTh HamOojee MOAXOMAIIUN € YYETOM CaMOCTOSITENIBHO BBIJEJIEHHBIX
KpUTEPHUEB);

ba3oBbIMH Hcc/Ie10BATEILCKUMH AeHCTBUAMHU

3) yMeHHEM HCIOIb30BaTh MOCTABICHHbIE BONPOCHl B KAUECTBE MHCTPYMEHTA
NO3HAHMs, a TakKXKe B KaueCTBE OCHOBBI JJIs1 (POPMUPOBAHUS TUIIOTE3BI 1O
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

4) npuoOpeTeHHE OIBbITa MO IJIAHUPOBAHUIO, OPraHU3allMd U IPOBEIECHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB: YMEHHE HaOMI0JaTh 3a XOJOM IIpolecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJbTar, (PopMyIHpoBaTh 000OLIEHUS U
BBIBO/IbI IO PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MpojieIaHHoM padboTe;

Paboroii ¢ undopmanmei

5) ymeHueM BBIOMpPATh, AHAIM3UPOBATH W HHTEPIPETHUPOBATH HH(POPMALUIO
pa3IMyYHBIX BUIOB U (DOPM NpeACTaBICHUS, MOIYyYaeMylO U3 pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONyJIIpHasl JIUTepaTypa XUMHYECKOTO COJEp)KaHHs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa); KPUTHUYECKHU OLIEHHWBATH MNPOTHUBOPEUYMBYIO U
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;

6) yMeHHEeM NPUMEHATh pa3IMYHble METOJbI U 3aMPOCHl IPU MOUCKE U OTOOpE
UHGOpMallMd U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX JUIsl BBIOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 ONPE/IeIEHHOIO TUIIA; MPUOOPETEHHE OIbITA B
0o0JaCTH  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX TIOUCKOBBIX CHCTEM;
CaMOCTOATENILHO BBIOMPATh ONTUMANbHYIO (hOpMY IIpeAcTaBieHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
npyrumu popmamu rpaduKi U KX KOMOMHAIUSAMY;

7) yYMEHHEM UCHOJb30BaTh W aHAJUM3MPOBAaThH B IIpoliecce Y4YEOHOU W
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOIO0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH MPUPOIHOU
Cpelbl;

YHuBepcaJbHbIMU KOMMYHUKATHUBHBIMH /1€/iCTBUSIMH
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8) ymeHueM 3a7aBaTh BOIIPOCHI (B X0JI€ AUAJIOTa U/WIK AUCKYCCUH) TIO CYIIECTBY
oOcyx/naemMol TeMbl, (OpMYyJIUpPOBaTH CBOM MPEIIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

9) npuobOpeTeHue omnbiTa MPE3CHTAMKU PE3YJIbTATOB BBHITOJIHEHHUS XUMHUYECKOTO
IKCIIepUMEHTa (J1Ta0OpaTOPHOrO OMBITA, Ja0OPATOPHOUN PabOTHI MO UCCIEIOBAHUIO
CBOICTB BEILIECTB, yU€OHOTO MPOEKTA);

10) 3aMHTEpecOBaHHOCTh B COBMECTHOM CO CBEPCTHHKAMHU MO3HABATEIBHOU U
UCCIIEIOBATENILCKON JICSITENPHOCTH MPH PEIICHUH BO3HUKAIOUIMX MpoOJieM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3HMIHK (00CYXKIeHUs, 0OMEH
MHEHUSIMH, «MO3TOBBIC INTYpMBI», KOOPJAHWHAIMS COBMECTHBIX JCHCTBUH,
OTpe/ieTICHNE KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMIOJIHEHHOM paboThI U Ap.);

YHuBepCcAIbHBIMYU PEryJsiTUBHBIMU /1€/iCTBUSIMH

11) ymeHreM caMOCTOSITENIBHO OMPENSIATh LENH ACSITeNbHOCTH, TIIAHUPOBATH,
OCYHIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BHIOUpaTh Harbosnee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITEJIBHO COCTaBJISATh WM KOPPEKTHUPOBATH
[IPEIJIOKEHHBIM QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEAKIUAX;
OILICHMBATh COOTBETCTBHE MOJTYUYEHHOTO pe3yJibTaTa 3asiBJICHHOM LIETH;

12) ymeHueM UCHOJIb30BaTh M AHAIU3UPOBATh KOHTEKCTHI, Mpeljiaracmbie B
YCJIOBUM 33/IaHUMU.

HPEIMETHBIE PE3YJIbTATDBI

B cocraBe npeaMeTHBIX pe3yIbTaTOB MO OCBOSHUIO 0053aTENILHOTO COICPKAHUS,
YCTAaHOBJICHHOTO JAaHHOW TPUMEpPHON paboueil MmporpaMMoM, BBIJEISIOT:
OCBOCHHBIE OOYYalOIIUMUCS HAyYHbIC 3HAHUS, YMEHUSI U CIOCOOBI JIEUCTBUH,
cnenuduyeckre sl MPeIMETHOM o0siacTh «XUMHUs», BUIBI JEATCIBHOCTH TIO
MOJYYEHUI0 HOBOTO 3HAHUSA, €ro HWHTEpIpeTalu, mpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYAIIUSIX.

[IpenMeTHble pe3ynbTaThl OTPaXarOT CHOPMHUPOBAHHOCTH Yy OOYUYAIOIIMXCS
CHEAYIOIINX YMEHUM:

8 kiace

1) packpvisamsb cmbic OCHOBHBIX XUMHUUYECKUX TMOHSATHI: aTOM, MOJEKYJa,
XMMHUYECKUN  dBJIEMEHT, IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(OI[HOpOI[HaH n HeOI[HopOI[Ha}I), BaJICHTHOCTb, OTHOCHUTCIIbHAA aTOMHAasA H
MOJIEKYJISIpHAs Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJISIPHAsE Macca, MaccoBas
JIOJISI XMMHUYECKOTO AJIEMEHTA B COCJAMHEHUHU, MOJISIPHBIN 00BbEM, OKCHII, KHUCJIOTA,
OCHOBAHHUE, COJIb, JJEKTPOOTPUIIATEILHOCTh, CTEIEHb OKHUCJICHUS, XUMHUYECKas
peakius, KiacCuUKaiusa peakiuii: peakiiui COSAUHEHHUS, PeaKIUU Pa3JIoKEHUS,
peakiuy 3aMEICHUs, PEakiuu OOMEeHa, 9K30- M JIHAOTEPMHUUYECKHE PEaAKIIUU;
TeIIoBOM A(PheKT peakuuu; sapo aToma, DJICKTPOHHBIM CJIOM aToma, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBsA3b, IOJSIpHAS M  HEMoJsIpHas
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KOBAJICHTHAsI CBsI3b, MOHHAS CBSI3b, HOH, KATUOH, aHWOH, PacTBOP, MaccoBas JOJsI
BellecTBa (IIPOLIEHTHAS KOHIIEHTPAIUs1) B PaCTBOPE;

2) unnmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUN (CM. 1. 1) 1
MPUMEHSTD ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHH;

3) ucnonvzosams XUMHUUECKYIO CUMBOJIMKY JJII COCTaBIICHUS (POPMYJT BEIIECTB
Y YPAaBHEHHUI XUMUYECKUX PEAKIUM;

4) onpedensimb BAIGHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX;
CTETICHb OKHCIICHUS DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX; MPUHAMICKHOCTD
BEILECTB K ONPEACIEHHOMY KJIAcCy COECAUHEHUHN MO (GopMyliaM; BUA XUMHUYECKOU
CBsI3M (KOBAJICHTHAS] M HOHHAS) B HEOPTAaHUYECKUX COCTUHCHUSIX;

5) packpvisams cmvicn Ilepuoanueckoro 3aKOHA . . Menneneena:
JEMOHCTPUPOBATh  TMOHWMAHHWE  TEPUOJUYECKOW  3aBHCHMOCTH  CBOMCTB
XUMUYECKUX DJIEMEHTOB OT WX MOJoKeHus B [leproamdeckoil cucreMe; 3aKOHOB
COXpaHEHHUsI MacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
y4eHHMsI, 3aKOHAa ABOTrajpo; OMUCHIBATh M XapaKTEepPU30BaTh TaOIUYHYIO (GOpMy
[lepuonueckoi CUCTEMbI XUMUYECKUX DJIEMEHTOB: Pa3jiMuaTh MOHITHUS «TJIaBHAS
noarpymnmna (A-rpymnmna)» u «rmobouynas noarpymnmna (b-rpymnmna)», massie u Oosbiiue
NEPUOJIbI; COOTHOCHTH  OOO3HAYEHUs, KOTOpblE HMMEIOTCA B TaOIuIe
«Ilepuoanueckass cucrema xumudeckux osnemeHToB JI. 1. MenneneeBa» ¢
YUCJIIOBBIMU  XapaKTEPUCTHUKAMU CTPOCHHUSI aTOMOB XHMHYECKHX DSJEMEHTOB
(cocTtaB W 3apsAn sapa, oOIIee YHCIO JJIEKTPOHOB M PACHpelelieHHE HX II0
AIIEKTPOHHBIM CIIOSIM);

6) xnaccuguyuposamv XAMUYECKUE DIIEMEHTHI, HEOPTaHWYECKHE BEIECTBA;
XUMUYECKHE peakinu (110 YUCITY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 11O
TeroBoMy 3P DeKTy);

7) xapaxmepuzosame (onucvléams) OOIIME XUMUYECKHUE CBONCTBA BEIIECTB
pa3sMUYHBIX KJIACCOB, TOJTBEPXKAasl OINHUCAHUE TMPUMEpPaAMU MOJICKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

8) npocHo3upoams CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT UX KAau€CTBEHHOIO
COCTaBa; BO3MOXXHOCTHM MPOTEKAHUS XUMHUYECKHX IMPEBPAIICHUN B Pa3TUYHBIX
YCIIOBHUSIX;

9) ebiyucHsAMS OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl BEIIIECTB;
MacCOBYIO JOJK0 XHMHYECKOrO 3JIEMEHTa Mo (OpMysie COEIUHEHHS; MACCOBYIO
JIOJII0 BEIIECTBA B PAcTBOPE; MPOBOAUTH PAaCUETHl MO YPABHEHHIO XUMHUYECKOU
peaKkmum;

10) npumensms OCHOBHBIE OIEPALIUA MBICIIUTEIILHOMN JAEATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMaTU3aIuI0, KIIacCU(UKAIMIO, BhISIBICHUE
MPUYUHHO-CJICACTBCHHBIX CBSI3€M — JUIS HW3YYCHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIIMi; €CTeCTBEHHO-HAYYHBIC METO/IbI IO3HAHUS — HAOJIOACHHE,
U3MEpPEHUEe, MOICIIMPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICIICHHBIN );

11) cneoosams paBuIIaM MOMB30BAHUS XUMUYECKOM MOCYI0N U Ja00OpaTOPHBIM
00oOpy0BaHUEM, a TAK)KE TPaBHIIaM OOpaIleHus! C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIIUSIMA TI0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB II0
MOJIYYCHUIO ¥ COOMpAHUIO0 Ta3000pa3HBIX BEMIECTB (BOMOpOJA M KHUCIOPOJA),
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IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MAaCcCOBOW JOJIEH PACTBOPEHHOTO
BEIIECTBA; IUIAHUPOBATh M MPOBOAWTH XHMHUYECKHE OKCICPUMEHTHI 10
pacro3HaBaHWIO PACTBOPOB IIEJIOYEH M KHUCIOT C TOMOIIBI0 HWHANKATOPOB
(;rakmyc, dheHondTarenH, METUIOPAHXK U JIp.).

9 kiacc

B cocraBe npeaMeTHBIX pe3yinbTaTOB MO OCBOECHUIO 0053aTENLHOTO CO/IepKAHUS,
YCTAHOBJICHHOTO JIaHHOW TIpUMEpHON pabodell mporpamMMmoi, BBIICISIOT:
OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbI€ 3HAHUS, YMEHUS U CHOCOOBI JCHCTBUH,
cnenuuyeckre Mg MPeIMETHON 00yacTh «XUMHS», BUABI JESITEIBHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHMS, €ro HWHTEpHpeTanuud, MNpeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSIX.

[IpeameTHbIE peE3yJabTaThl MPEACTABICHBI OTPAXAOT CHOPMHUPOBAHHOCTH Y
00y4Yaromuxcs CICIYIOMUX YMEHUMN:

1) packpwvieams cmbici OCHOBHBIX XUMUYECKUX MOHIATHI: XUMHYECKHI 3JIEMEHT,
aTOM, MOJIEKYyJa, UOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCJIECHMS, XHMHUYECKas
peakiysl, XMMUYECKas CBSI3b, TEIJIOBOM 3(PPEKT peakunu, MOJIb, MOJISPHBIA 00BEM,
pacTBOp; AJNEKTPOJMTHI, HEINEKTPOJIMTHI, SIIEKTPOJIUTHUYECKAS IUCCOLMALINS,
peakiy KOHHOTO OOMeHa, KaTalau3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMbIC U
HeoOpaTuMble peakuuu, OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE peakiuu,
OKHUCJIUTENIb, BOCCTAaHOBUTENIb, OKHCIEHHE W BOCCTAHOBJIEHHUE, AJJIOTPOIMS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAs, METAJLTMYECKas),
KpUCTAJUTMYECKasl pelI€éTKa, KOPPO3Usi METAIOB, CIUIaBbl; CKOPOCTh XUMHUYECKON
peakuuu, npeaenbHo ponyctumas konuentpamus (I1J1K) BemecTsa;

2) unnrocmpupoams B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUH (CM. 1. 1) 1
MPUMEHSITH ITU TIOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;

3) ucnonvzoeams XUMUYECKYIO CUMBOJIMKY [ COCTaBIEHUsI (DOPMYJT BEILIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINM;

4) onpedensimob BAIEHTHOCTh U CTENEHb OKUCICHHS XMUMHUYECKUX 3JIEMEHTOB B
COEJIMHEHUAX Pa3IUYHOr0 COCTaBa; MPUHAIJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIAcCy COENMHEHHM 1o ¢dopMmysiaM; BHA XUMHUYECKOW CBsI3M (KOBaJeHTHas,
WOHHAsi, METaJUIMYecKasi) B HEOPraHUYECKUX COCAMHEHHSX; 3aps]] HOHA IO
XUMUYECKON (popmyrie; xapakTep cpeabl B BOAHBIX PACTBOPAX HEOPTaHUYECKHX
COEIMHEHUM, TUIT KPUCTAINIMYECKOM PEIIETKN KOHKPETHOTO BEIIECTBA;

5) packpvieams cmobica Ilepuonndeckoro 3akoHa J[. WM. MennaeneeBa wu
JIEMOHCTPUPOBATh €r0 TOHMMAHHE: OIMUCHIBATh W XaAPAKTEPU30BATh TAOIMYHYIO
dopmy Ileprogudeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB: Pa3iMyaTh MOHSTHS
«riaBHas noArpynna (A-rpymnmna)» u «mnobouynas noarpynmna (b-rpynna)y», mansie u
OonbpIIME  TEPUOJbl; COOTHOCUTH  O0O3HAUEHHS, KOTOpbIE HMEIOTCS B
NEePUOJIMYECKON TaONHIE, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsAl sApa, oOlee 4YHUCIO BJIEKTPOHOB U
pacrpe/iefieHde UX 10 AJEKTPOHHBIM CII0SIM); OOBSICHATH OOIIME 3aKOHOMEPHOCTH
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B U3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUI B Mpejenax MajbIX Mepruo0B
Y TJIABHBIX MOJATPYII C YYETOM CTPOCHHS UX aTOMOB;

6) kraccuguyuposams XUMUYECKAE DIIEMEHTHI; HEOPTaHMYECKHE BEIECTBA;
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBY YYACTBYIOIIMX B PEAKIIUU BEILECTB, IO
TerIoBoMy 3(h@eKxTy, MO0 HU3MEHEHUIO CTENEHEW OKHUCIECHUS XUMHYECKHX
AJIEMEHTOB);

7) xapaxmepuzosams (OMUCHIBATh) OOIIME M CHEMU(UUECKHE XUMHUYECKHE
CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIECTB, MOJATBEPKIasi ONMCAHUE MPUMEpPaMHU
MOJICKYJISIPHBIX ¥ HOHHBIX YPaBHEHUI COOTBETCTBYIONINX XUMHUECKUX PEaKIINIA;

8) cocmaename ypaBHEHUS  DJIEKTPOJIUTUYECKOW  JUCCOLMAIMM  KHUCIOT,
LIEJI0YEd M COJICH; IIOJHBIE M COKpAIIEHHBIC YPAaBHEHUS pPEAKIMM HOHHOTO
oOMeHa; ypaBHEHHS peaklUi, MOATBEPKIAIONINX CYHIECTBOBAHME T'€HETUYECKOM
CBSI3M MEX/IY BEIIECTBAMH Pa3IMUHBIX KJIACCOB;

9) packpvieamv  cywHocmb  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  pEaKLUN
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOrO OanaHca ITUX PEaKIHii;

10) npoenosupoeams cBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS;
BO3MO>KHOCTH MPOTEKAHUSI XUMUUECKHUX IPEBPAICHUN B Pa3IMUHBIX YCIOBUSIX;

11) 6bruucnsams OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILLECTB;
MacCOBYIO JOJK0 XMMHYECKOrO 3JIEMEHTa IO (OpMyse COEIUHEHHS; MACCOBYIO
JIOJII0 BEIIECTBA B PacTBOPE; MPOBOAUTH PAacyEThl MO YPAaBHEHUIO XUMHUYECKON
peaxImmy;

12) cneoosams npaBuiiaM MoJb30BaHUA XUMUYECKON MOCYI0M U J1a00paTOPHBIM
000pyIOBaHUEM, a TAK)KE MpaBUIIaM OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIMSAMU TI0 BBIMOJHEHUIO JIA0OPATOPHBIX XWMUYECKUX OIBITOB IO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKUCIOTO Ta3a);

13) nposooums peakuuu, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB Pa3IMYHBIX
BELIECTB: PaclO3HaBaTh OMNBITHBIM MyTEM XJIOPHUA-, OpOMUI-, HOAUA-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THUIPOKCUA-HUOHBI, KaTUOHbI aMMOHHS M HOHBI
U3YYEHHBIX METAJJIOB, NMPUCYTCTBYIOIIME B BOJHBIX PAacTBOPAaX HEOPraHUYECKHUX
BEIIIECTB;

14) npumensamos OCHOBHBIE OINEPAIIMHA MBICIUTEIBHON AEATCIBHOCTH — aHaJu3 U
CHUHTE3, CpaBHECHHE, O0O0O0OIIEHHWE, CHUCTEMATH3allUi0, BBIABICHUE MPUYNHHO-
CIIEICTBEHHBIX CBSI3€M — Ui M3y4YEHHUS CBOMCTB BELIECTB M XHUMHUYECKUX
peaxiuii; eCTeCTBEHHO-HAYYHBIE METO/bI MO3HAHUS — HAOI0ICHNe, U3MEpPEHHE,
MOJICJIMPOBAHUE, IKCIEPUMEHT (peabHbIA U MBICIICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

Bceero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs
8 KJIIACC (2 4 B Henento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpEMs)

[IpumepHbIE TEMBI,
PacKphIBAIOIINE JaHHBIH
paszel nporpaMmsl, U
KOJINYECTBO YaCOB,
OTBOJAMMOE Ha UX U3YUYECHUE

OcHOBHOE coJiepKaHUE

OcHOBHBIC BUIBI ACATCIBHOCTH
00yJarOIIMXCS

DNEKTPOHHBIN
00pa3oBaTeIbHbBIN

pecypc

Paznen 1. [lepBonavanbubie xuMuueckue noHsatus (20 )

Tema 1. Xumust — BaykHas
00J1aCTh €CTECTBO3HAHMS U
MPaKTUYECKON JeATeIbHOCTH
yesoBeka (5 )

[Ipenmer xumuu. Poiab XuMHum B )KU3HU

YeoBeKa. XMMHS B CUCTEME HaAYK.
MeToanl mO3HAHUS B XUMHUU. Tena u
BemiecTBa. Pu3nyecKkue CBOMCTBA
BEIIECTB. ATperaTHO€ COCTOSIHUE

BCIICCTB. Yucrteie BCIICCTBA 1 CMCCH.

Crioco0nI pa3aeneHust cMeceit.

du3NYECKUe U XUMUUECKHUE SIBJICHUS.

[Ipu3Haku U yciIOBUS POTEKAHUS

XUMHUUYECKUX peaklnii. 3HaKOMCTBO C
npaBuiIamMu 0€30MaCHOCTU U TPUEMaMuU
paboThl B XMMUYECKOU J1Ta00OpaTOPHUH.

JleMoHCcCTpanuu:
1. JTaGopatopHoe o60py10BaHKE.

e  PackpsIBaTh CMBICT
V3y4aeMBbIX TTOHATUH.

e  PackpbIBaTh pOJib XUMUH B
IIPUPOJIE U KU3HU YEJIOBEKA, €€
CBSI3b C IPYTUMH HAYKaMH.

e Paznmuuars yucteie
BEIIECTBA U CMECH; OJTHOPOJIHBIE
Y HEOJIHOPOJHBIE CMECH.

e Paznuuars Pusnueckue u
XUMUYECKHUE SIBIICHHUS.

e  OmnpeaensTe NPU3HAKU
XUMUYECKUX PEAKIIUHA U YCIOBUS
WX TIPOTEKAHUS.

e (CnepoBarh mpaBwIaM
MOJIb30BAHUST XUMUYECKOM
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2. PaznnyHble BUIBI XUMHUYECKOMN
MOCY/IBI.

3. O6pa3isl BerecTB. 4. CiocoOsl
pasneneHusi cMecelt (puabTpoBaHuUe,
BBITTApUBAHUE, JUCTUILISIHUA,
xpomarorpadusi). JlaboparopHbie u
NMpaKkTU4YecKue padornl
Jlabopamopnwie onvimul: Oncanve
(U3MYECKUX CBOWCTB BEIIECTB.
Paznenenne cMecu ¢ MOMOIIBIO
MarauTa. Illpakmuueckue paoomot.
Ne 1. [IpaBuna paGoTsl B 1abopaTopuun
U IpUEMBI 0OpaIlIEHUs C
71a60paTOPHBIM 000PYIOBAHUEM.

Ne 2. Paznenenne cmeceii (Ha mpuMepe
OYUCTKH TIOBAPEHHOM COJIN)

OCYJI0¥ 1 TaOOpaTOPHBIM
000pyI0BaHUEM, a TaKkKe
paBuiIaM OOpalleHus ¢
XUMHUYECKUMHU BEUIECTBAMHU B
COOTBETCTBUM C HHCTPYKUHUSAMH
110 BBIITOJTHEHUIO TPAKTUYECKUX
pabor.

e [InanupoBaTh U NPOBOAMTH
XUMUYECKUN IKCIIEPUMEHT 10
U3YUYEHHUIO U OIIMCAHUIO
(u3nYECKUX CBOMCTB BEIIECTB,
CIOCO0O0B pa3ziesieHus: cMecen
BEILIECTB.

e lcnonw3oBath npu
BBINIOJIHEHUU Y4€OHBIX 3aIaHUH U
B [IPOLIECCE UCCIIEIOBATEIBCKON
NEATEIbHOCTA HAYYHO-
NONYJIAPHYIO JINTEPATYPY
XUMHYECKOTO COAEPIKAHMS,
CIIPAaBOYHBIE MaTepHUabl,
pecypebl MaTEpHETA.

e  BricTtpauBaTh pa3BEpHYyTHIE
NUCBMEHHBIE U YCTHBIE OTBETHI C
OTNIOpOM Ha UH(POPMAITUIO U3
y4yeOHHUKa U CTIPABOYHBIX
MaTepuagoB, IPAMOTHO
VICIIOJIB30BATh N3Yy4YEHHBIN
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MOHATUMHBIN amnmapar Kypca
XUMHUH

Tema 2. Bemectsa u
XuMU4eckue peakuuu (15 )

ATOMBI M MOJIEKYJIbl. XUMHAYECKUE
AJIEMEHTHI. 3HaKU (CUMBOJIbI)
XUMHUUYECKUX 3JIeMeHTOB. [IpocThie u
CJIOJKHBIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YueHHe. XUMUu4YecKas
dbopmyina. BareHTHOCTh aTOMOB
XUMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIICCTB.
OTtHocuTenbHaAs aTOMHAs Macca.

OTtHoOcuTEIbHAS MOJICKYJIApHAdA Macca.

MaccoBas 10J11 XUMHYECKOTO
JJIEMEHTA B COeIUHEHUHN. Pusznueckue
Y XMMUYECKUE SIBJIICHUS. XUMHUYECKas
peaxkuus. [IpusHaku u ycimoBus
MPOTEKAHUS] XUMUYECKUX PEAKIIHM.
XHUMUYECKUE YPABHEHUS.

Tunbl XUMUYECKUX PEAKIUN
(coenuHeHus, pa3aoKeHus,
3amenieHus, o0OMeHa). 3aKoH
COXpaHeHust Macchl BeulecTs. M. B.
JIoMOHOCOB — y4EHBIN-
SHLMKJIIONEANCT. JleMOHCTpauu
@usnyueckue sIBJIeHUA (pacTUupaHue
caxapa B CTyNKe, KHTIEHUE U
KOHJI€HCAMs BOABI U T. 11.).

o [IpUMEHSTH €CTECTBEHHO-
HAy4YHBIE METO/IbI MO3HAHUS (B
TOM YHKCJI€ HAOJIIOIEHHE,
MOJICTUPOBAHUE, IKCTICPUMEHT)
¥ OCHOBHBIE OTIepaIluu
MBICJIUTENILHOMN ESITEIbHOCTH
(cpaBHEHME, KTacCU(pUKALINS)
JUISL U3YYEHUSI BEIIECTB U
XUMHUYECKUX PEaAKIIHM.

e PackpsiBaTh CMBICI
M3y4aeMbIX MMOHSITHI U 3aKOHOB
U IPUMEHSTh 3T TIOHATHS TIPH
OTMCaHWU CBOWCTB BEIIECTB U
UX TIPEBPALICHUN.

e Paznuuars Qpusnueckue u
XUMHUYECKHUE SBIICHUSA,
OOBSICHATH UX CYUTHOCTb C TOUKU
3peHUs] aTOMHO-MOJIEKYJISIPHOTO
YUCHHUS.

e OnpeaensaTe NPU3HAKU
XUMHYECKUX PEAKIU, YCIOBHS
UX MPOTEKAHUS.

e OOBACHSITH CYUIHOCTb
GUBUYECKUX U XUMUYECKUX
SBJICHUM C TOUKH 3PEHHUS
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XuMHUYECKHE SIBJICHUS (TOpeHUE CBEYH,
pa3lioKEeHHE caxapa, B3auMOJICHCTBUE
CEpHOM KHUCIIOTHI C XJIOPUJIOM Oapus,
paznoxenue ruapokcuaa meau(Il),
B3aMMO/JICHCTBHE XKEJE3a C Cepon,
B3aMMOJICHICTBHE JKEJIE3a C PACTBOPOM
cosi meau(Il)). Onert,
WUTIOCTPUPYIOIIUI 3aKOH COXPaHEHUS
Macchl. JJabopaTtopHbie U
npakTuyeckue padbotel JJabopaTtopHbie
onbIThl: [IpuMepsl pu3nyeckux
SBJICHUH (TIJIaBJICHUE BOCKA, TasTHUE
JBJA).

[Ipumepsl XUMUYECKUX SABJICHUN
(MpokanuBaHUE METHOM MPOBOJIOKH,
B3aUMOJICHCTBUE MEJa C KUCIIOTOM).
Moaenu aTOMOB U MOJICKYI.
Buvtuucnenusn

— OTHOCHUTEJIBHON MOJIEKYJISIPHOM
MacChl BEIIIECTB;

— MacCOBOU JTOJIM XUMHUYECKOTO
aieMeHTa 1Mo (hopMyJie COeTUHEHUS

aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.

e KnaccudunuponaTh
XUMHUYECKUE peakuuu (10 YUCITy
U COCTaBY PEarupyromux 1
00pa3yIomuXxcst BEMIECTB).

e CocTraBusaTh GOPMYIIBI
OMHApPHBIX BEIIECTB 110
BaJICHTHOCTH U OIIPENIEISATh
BaJICHTHOCTH 1O (popmyiam
BEILIECTB.

e PaccraBisiTh
KO3((PUILIMEHTHI B YpAaBHEHUSX
XUMHYECKUX PEaKIUH.

e (CrnenoBaTh NMpaBUIIAM
MOJIb30BAHUS XUMUYECKOU
MOCY/I0¥ 1 TAOOPaTOPHBIM
000pyZI0BaHUEM, a TAKKE
npaBuiIaM OOpalieHus ¢
BELIECTBAMH B COOTBETCTBUHU C
WHCTPYKITUSIMU TIO BBITIOJTHEHUIO
J1a00PATOPHBIX XUMHYECKUX
OTIBITOB.

e licnosib30oBaTh 1pu
BBITIOJTHCHUH YUE€OHBIX 3aJaHUA
U B IIpolLiecce
HCCIIEI0BATEIIbCKOU
JESATETLHOCTH HAYYHO-
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MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COJIEPKAHUS,
CIIPaBOYHBIE MaTEPHUAIIbL,
pecypcsl HTEpHETA.

e BrIcTpauBaTh pa3BEPHYTHIE
IIACHbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha HH(OpMAITHIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepUaJIOB, IPAMOTHO
UCIIOJIb30BaTh U3yYEHHBIN
MOHSTUHHBIN amnmapar Kypca
XUMUU

Paznen 2. BaxkHeiimue npeacTaBuTe/id Heoprannieckux Bemects (30 u)

Tema 3. Boznyx. Kucnopon.
ITonsTre 06 okcuaax (5 4)

Bo3nyx — cmech razos. Cocras
BO3ayXxa. Kucnopong — aneMeHT u
pocToe BenecTBo. O30H —
AJITOTPOINHAS MOAU(PUKALIHS
kuciopona. Haxoxnenue kucioposa B
npupoze, PU3NYECKne U XUMUYECKUE
CBOMCTBA (peaKUUU OKUCIICHUS,
ropeHue). Y cloBHUs BOSHUKHOBEHHUS U
npekpaiieHus ropenus. [lonsarue

00 okcunax. CrnocoObl MOTy4YeHHs
KHUCIIOPOJia B JIA0OPATOPHUH U
IPOMBINUIEHHOCTU. [Ipmenenune
kuciopoaa. KpyroBopot kuciopona B
npupoje. TernoBoi 3¢ ekt

e PackpeIBaTh CMbICI
M3Yy4aeMbIX ITOHATHN U
MPUMEHSTh ATU TOHSATHUSI TIPU
OMKMCAHUHU CBOMCTB BEIIECTB U UX
[IPEBPALICHUM.

e XapakTepus3oBaTh
(omuChIBaTh) COCTAB BO3/yXa,
(hU3NYECKUEC U XUMUYCCKHE
CBOMCTBA KHCIIOPOJa, CIIOCOOBI
€ro MoJIy4eHHUsI, MIPUMEHEHHE U
3HAYEHUE B MMPUPOJIE U )KU3HU
YEJI0BEKA.

e (CpaBHUBATh peakUHuH
TOpPEHUSI U MEUIEHHOTO
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XUMHUYECKOUN peakinu, MOHATHE O
TEPMOXHUMHUYECKOM YPABHEHUH, K30~ U
HAOTEPMUYECKUX PEAKIUSX.
TonnuBo (HedTh, yrojab U METaH).
3arpsi3HEHUE BO3AyXa, CIIOCOOBI €ro
IpPEeNOTBpALICHUS. Y CUIICHHE
NapHUKOBOTO 3 (ekTa, pa3pylieHue
030HOBOTO cJ1051. JleMmoHCTpauu
B3aumoneiictBue pocdopa, cepsl

U JKeJie3a C KUCIOPOI0M (BO3MOKHO
UCIIOJIb30BaHUE BHUJI€O-OIBITOB).
Omnpenenenue conepKaHus KHUCIOpoaa
B Bo3/1yxe. OMbITHI,
JEMOHCTPHUPYIOLIUE YCIOBUS
BO3HUKHOBEHUS U MPEKPAIICHUS
TOpEHUS.

JlabopaTopHbie U MIpaKTHYECKHE
padoThI

Jlabopamopuuwtii onvim:
O3HakomileHHE ¢ 00pa3laMu OKCUIOB.
[Ipaktruueckas padora: No 3.
[TonyueHnue u coOupaHue KUCIopoa,
M3YYEHHUE €T0 CBOMCTB.

Boiuucnenua

OKHUCJICHUSI.

e (Cobupatrb npubOpPHI 115
MOJIyYEHUS] KHUCIIOpoAa
(BBITECHEHHEM BOJBI U BO3/AYyXa).

e Pacrno3HaBaTh OIBITHBIM
IIYTEM KHUCIIOPOL.

e lcnomnws3oBath
XUMHUYECKYI0 CUMBOJIMKY JIJIsI
cocTaByieHHs (POPMYIT BEIIIECTB,
MOJIEKYJIIPHBIX YpaBHEHUIN
XUMHAYECKUX PEAKINN C yIaCTUEM
KHCIJIOPO/JA.

e  OOBSICHATH CYIIHOCTh
HKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/1yXa.

e (Crnenosarb npaBuiIamM
0e30macHo paboThHI B
nabopaTopuu Mpu
WCITOJIb30BAaHUN XHMHYECKOM
MOCy/Abl U 000pYA0BaHUs, a
TaKke mpaBujiaM 00paIeHus ¢
TOPIOYMMH BEIIECTBAMH B OBITY.

e [Inanuposarh u
OCYIIECTBIISAThH Ha TIPAKTUKE
XUMHUYECKNE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOACHMUS, I€TIATh
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— MOHGKYHHPHOﬁ MacCChbI KHCJIOPOOa
1 030HAa HA OCHOBAHWM aTOMHOM MacCChl
XUMHWYCCKOT'O 3JICMCHTA

BBIBO/IBI 10 pE3yJIbTaTam
AKCIEPUMEHTA.

e VY4acTBOBaTh B COBMECTHOM
paboTe B rpyIIe.

e lcnonp30BaTh pu
BBITIOJTHEHUH YYEOHBIX 3aaHul U
B IIPOLIECCE UCCIIEA0BATEIbCKOU
JIEATEIIBHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COJIEPKAHUS,
CIIPaBOYHBIE MaTEPHUAIIbL,
pecypcbl HTEpHETA.

e BricTpauBaTh pa3BEPHYTHIC
MUChbMEHHBIE U YCTHBIE OTBETHI C
omnopo¥ Ha HH(pOpMAITHIO U3
y4eOHHKA U CIPABOYHBIX
MaTepuajioB, FPaMOTHO
HCIIOJIb30BaTh N3yYEHHbIN
MOHSTUHHBINA anmapar Kypca
XUMUU

Tema 4. Bogopoga,
MoHATHe 0 Kucnotax
n conax

(54)

Bonopon — anemeHT u npoctoe
BemecTBo. Haxoxaenue B mpupoze,
dbu3nyecKre 1 XUMUYECKHE CBONCTBA
(Ha mpuMepe B3aUMOJICUCTBHUS C
HEMETaJUIAMH U OKCHJIaMU METAJIJIOB),
MIPUMEHEHHE, CIIOCOOBI TTOJTYYEHUS.
[ToHsATHE O KMCIIOTAX U COJIAX.

e PackpsIiBaTh CMBICH
M3y4aeMbIX ITOHATUUN U
MIPUMEHATH T MTOHSITHUS TIPU
ONMCAHWU CBOWMCTB BEILIECTB U UX
[IpEBPALICHUM.

e XapakTepu3oBaTh
(omuceIBaTh) (HU3UUECKUE U
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JdeMoHCcTpaMuA

[Tonyuenue, coOupanue u
pacrno3HaBaHUE BOJIOPOAA.

['openue Bomopona.

B3aumopericTBre BOOOPO/Ia C OKCHIOM
menu(II).

JlabopaTopHbie U IPaKTHYECKHE
padoThI
JlabopamopHhuwiti onvim:

B3aumoneiicTBre KUCIIOT ¢ METAJUIAMH.

Ilpakmuueckas paboma:
Ne 4. Tlonydyenue u cobupanue
BOJIOPO/1a, U3YYEHHE €0 CBOMCTB.

Buviuucnenua

— MOJICKYJISIPHON MacChl BellleCTBA Ha
OCHOBAHMUHM aTOMHOM MacCCHI
XUMHYECKHUX DJIEMEHTOB

XUMHUYECKHE CBOMCTBA BOAOPOIA,
CIIOCOOBI €T0 MOTyUYeHHUS,
MIpUMEHEHUE.

o Cobupats mpubdop s
MOJIY4YEHHUS BOJAOPO/A.

e lcnons3oBaTh
XUMHUYECKYI0 CUMBOJIMKY JIJIsI
CoCTaBJIeHHs (POPMYIT BEIIIECTB,
MOJIEKYJIIPHBIX YpaBHEHUI
XUMHUYECKUX PEAKINI C ydacTHEM
BOJOPO/IA.

e (CrenoBarhb NpaBuiiaM
0e30macHoOi paboThI B
nabopaTopuu Mpu
MCIIOJB30BaHUN XUMUYECKOM
MOCY/1bl U 000pYAOBaHUS, a
TaKKe MpaBuiiaM oOpaIieHus C
TOPIOYMMU BEIIIECTBAMHU B OBITY.

e [Lranuposars u
OCYIIECTBJISTH Ha MPAKTUKE
XUMHUYCCKHE IKCIICPUMCHTHI,
MPOBOAUTHL HAOIIOICHUSI, JIeTIaTh
BBIBO/IBI 10 pe3yJibTaTam
AKCIIEPUMEHTA.

e VYyacTBOBaTh B COBMECTHOMU
pabote B rpyrtie

Tema 5. KonnyecrseHHble

KomuuecTBo BemecTtBa. Mob.

e PackpsIBaTh CMBICH

29




OTHOLWEeHUA B XuMumn
(44)

Monsiprast Macca. 3akoH ABoraapo.
MonsipHabiii 006EM razoB. PacuéTel no
XUMHYECKUM YPABHEHHUSIM.

JleMoHCTpanus
OO6pa3ipl BEIIEeCTB KOJTUYECTBOM 1
MOJIb.

Buviuucnenusn

— 00BEMa, KOJIMYECTBA BEIIeCTBA raza
0 €r0 U3BECTHOMY KOJIMUYECTBY
BEII[ECTBA U O0BEMY;

— 00BEMOB T'a30B MO YPaBHEHUIO
peaKkIiK Ha OCHOBE 3aKOHA 00bEMHBIX
OTHOUIEHUI ra30B

U3y4aeMbIX TOHATUH U
MPUMEHSTH ATH MOHATHS, a TAKKE
M3YYCHHBIC 3aKOHBI U TEOPUH TS
pelIeHus pacu€THBIX 3a]1ay.

e Bpruucnaars MOISpHYIO
Maccy BEIIECTB; KOJIUYECTBO
BeIlleCTBa, 00BEM raza, Maccy
BEILIECTBA;

e [IpoBOAUTH Pacy€ThI MO
YpaBHEHUSIM XUMUYECKUX
pEaKIMii: KoJIM4ecTBa, 00bEMa,
MacChl BEIIECTBA 110 U3BECTHOMY
KOJIM4YECTBY, 00bEMY, Macce
peareHTOB WJIU MPOIYKTOB
pEaKIMH.

e BricTpauBaTh pa3BEPHYTHIC
MACbMEHHBIE U YCTHBIE OTBETHI C
OTOpOii Ha HH(OPMAITHIO U3
y4eOHHKA U CTIPAaBOYHBIX
MaTepuajioB, FPaMOTHO
MCIIOJIb30BaTh NU3yYEHHbIN
MOHSTUHHBINA anrapar Kypca
XUMUU

Tema 6. Boaa. PacrtBopbl.
MoHATMe 06 ocHOBaHMAX
(54)

dusnyeckue cBOMCTBA BOJILI. AHAIN3 U
CHUHTE3 — METO/Ibl U3YUEHHUS COCTaBA
BOJIbI.

XUMUYECKHE CBONCTBA BOJIBI (PeaKiuu

e PackpsIBaTh CMBICH
M3y4YaeMbIX ITOHATUN U
IIPUMEHSATH ITH ITOHATHUS IIPU
ONMCAaHNUU CBOWCTB BEIIECTB U UX
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C MeTaJulaMH, OKCHUJIaMHU METAJUIOB U
HEMETAJJIOB).

CocraB ocHoBanuil. [lonsarue 06
WHJMKATOPAX.

Bopna xak pactBopurens. PacTBopsl.
PacTBOoprMOCTB BEIIECTB B BOJIE.
HacpllieHHbIe Y HEHACHIILICHHbBIC
pacTBOpBl. MaccoBas 107151 BEIECTBA B
pacTBopeE.

Ponb pacTBOpPOB B MPUPOJIE U B )KU3HU
yenoBeka. KpyroBopot BojsI B
IIPUPOLE.

3arps3HeHne NpupoaHbIX Boa. OxpaHa
Y OYKCTKA MPUPOJHBIX BOJ.

JemoHcTpanuu

DNEeKTpOn3 BOAbL; CHHTE3 BO/IbI;
B3aUMOJICHCTBUE BOJIbI C METAJIJIAMHU
(Na, Ca) (B0O3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB).

PacTBopeHuE BEIIECTB € pa3InyHON
PacTBOPUMOCTHIO.

HccnenoBanne pacTBOPOB KUCIIOT U
LIEJI0Y€EH ¢ TOMOIIBI HHAUKATOPOB.

JlaGopaTopHble U NpaKTHYeCKHUe
padoThI

MPEBPAILICHUMN.

e XapakTepu3oBaTh
buznyeckrue 1 XuMHUYECKUE
CBOMCTBA BOJBI, €€ POJIb KaK
PAcCTBOPUTEIIS B IPUPOTHBIX
polLeccax.

e (CocTaBnsaTh ypaBHEHHUS
XUMUYECKUX PEAKIUN C yHaCTUEM
BOJIBI.

e  OOBIACHATH CYIIHOCTh
AKOJIOTUYECKUX MPOOIIEM,
CBS3aHHBIX C 3arpsiI3HEHUEM
MPUPOIHBIX BOJ, CIOCOOBI
OUYMCTKH BOJIbI OT IPUMECEHA,
MEpBI 110 OXpaHe BOJ OT
3arpsi3HEHHUS.

e [Lranuposats u
OCYILECTBJISITh HA MTPAKTHKE
XUMHUYECKUE IKCIIEPUMEHTHI,
MPOBOJIUTH HAOIIOACHHUS, IeTIaTh
BBIBOJIBI 10 pe3yJIbTaTaM
HKCIIEPUMEHTA.

e (CrnenoBarh mpaBUIaM
Oe3omacHoi paboThI B
nabopaTopuu Mpu
UCITOJIb30BAaHUU XUMHUYECKOU
MOCY/JIbI U 000PYTIOBAHUSI.
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IIpakmuueckas paboma:

Ne 5. IIpuroroBneHne pacTBOPOB C
OIPENICIIEHHON MAaCCOBOM JOJIEN
PacTBOPEHHOTO BEUIECTBA.

Buviuucnenun

— C UCHOJIb30BAaHUEM IOHSATHUS
«MaccoBas JI0JIs BEIIECTBA B
pacTBope»

e [IpoBOAUTH BEIYMCIIEHUS C
MIPUMEHEHUEM TTOHATHS
«MaccoBas 10J15 BEILIECTBA B
pacTBope».

e lcnonp30BaTh pu
BBINIOJIHEHUH Y4E€OHBIX 3aJaHUI U
B IIPOLIECCE UCCIIEI0BATEIIBCKON
JEeATEIbHOCTH HAy4YHO-
MONYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIEPIKAHMS,
CIIPaBOYHBIE MaTEPHUAIIbL,
pecypcbl HTEpHETA.

e BrpicTpauBaTh pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
OTOpol Ha MH(OPMAITUIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepHaloB, FPAMOTHO
UCITIOJIB30BaTh N3YYECHHBIN
MOHSTUHHBINA anmapar Kypca
XUMUU

Tema 7. OcHOBHbIe Knaccbl
HeopraHMYecKux
coegUHeHUI

(11 4)

Knaccudukanms HeopraHndeckux
COCIMHEHUM.

Oxcupl: cocTaB, Kiaccupukaius
(OCHOBHBIE, KUCTIOTHBIC, aM(OTEPHBIE,
HecosieoOpasyroIue), HOMEHKIaTypa
(MexXyHapOoHasl U TPUBUAIbHAS).
[TosryuyeHue U XUMHUYECKHUE CBOMCTBA

e KrnaccudunupoBaTh
M3y4aeMbl€ BEIIECTBA [0 COCTABY
Y CBOWICTBaM.

e CocraBusaTh (HOpPMYJIbI
OKCHJIOB, KMCJIOT, OCHOBaHUI,
COJIEW Y HA3bIBATh UX IO
MEXKJIYHApPOJIHON HOMEHKJIATypeE.
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KHCJIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB.

OcHoBaHMS: cOCTaB, KiacCu(UKaIIUS,
HOMEHKJIaTypa (MEeXIyHapoaHas U
TpUBUAIbHAs), PUBHUECKUEC U
XUMHYECKHE CBOMCTBA, CITOCOOBI
MOJTYYEHUS.

Kucnotsl: coctas, kinaccupuxanus,
HOMEHKJIaTypa, pusznueckue u
XUMHYECKHE CBOMCTBA, CITOCOOBI
MOJTYYEHUS.

Psii akTHBHOCTH METAJIJIOB.

Conu (cpenHue): HOMEHKIIATYypa,
CIIOCOOBI TTOTYYEHHUSI, B3aMMOJICHCTBUE
CoJIEH ¢ MeTaJlJlaMH, KUCJIOTaMU,
IeJI0YaMHU U COJISIMHU.

['eneTnyeckas CBSI3b MKy KJlacCaMu
HEOPTaHUYECKUX COSTUHECHUM.

JleMoHCTpauumn

OO6pa3ipl HEOPTAHUYECKUX BEIECTB
Pa3IMYHBIX KIJIACCOB.
B3aumozencTBre pacTBopa CEpHOU
KUCIOTHI ¢ okcusioM Meau(Il).
Peakuus HenTpanmu3amuu.
BrITecHEHHE OTHOTO MeTaJlIa IPYyTruM

e [IporHosupoBaTh CBOKMCTBA
BEIL[ECTB Ha OCHOBE OOIIMX
XUMUYECKUX CBOMCTB U3yUECHHBIX
KJIACCOB/TPYIII BEIIECTB, K
KOTOPBIM OHH OTHOCSITCSI.

e (CoCTaBisTh MOJIEKYJISIPHBIE
YpaBHEHUS PEaKIIHii,
WJUTIOCTPUPYIOLIUX XUMUYECKUE
CBOMCTBA U CLIOCOOBI TOJTYUYEHUS
BEILECTB N3YYEHHBIX
KJIACCOB/TPYIIIL, @ TAKkKe
MOATBEPKIAAIOIINX T€HETUYECKYIO
B3aMMOCBSI3b MEX1y HUMHU.

e [Ipou3BOAUTH BEIYUCIICHUS
M0 YPaBHEHUSM XUMUYECKUX
peaKuuil.

e [Lranuposats u
OCYILECTBJISITh HA MTPAKTHKE
XUMHYECKUE IKCTIEPUMEHTHI,
MPOBOJIUTH HAOIOACHHUS, JIeTIaTh
BBIBOJIBI 10 pe3yJIbTaTaM
HKCIIEPUMEHTA.

e (CenoBarh npaBuiIamM
Oe3omacHoi paboThI B
nabopaTopuu Mpu
UCIIOJIb30BaHUN XUMHUUYECKOMN
MOCY/JIbI U 000PYTIOBAHUSI.
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U3 pacTBOpa COJIH.
JlabopaTopHble M MpaKTHYECKHE
padoThI

JlabopamopHvie onvimoi:

B3auMmoeiicTBre KUCIIOT ¢ METAJUIAMH.

[lony4yeHne HEPACTBOPUMBIX
OCHOBAHHUU.

B3anmoenicTBue HEPACTBOPUMBIX
OCHOBAHUU C KUCIOTAMH.

Paznoxenue rugpokcuaa meau(Il) mpu
HarpeBaHUM.

Ipaxmuueckas paboma:

No 6. Pemenue skciepuMeHTaAIbHBIX
3ay1a4 o TeMe «OCHOBHBIE KJIacChl
HEOPTaHUYECKUX COCTUHEHUI.

Boiuucnenun
— 110 YPAaBHEHUSIM XUMHUUYECKUX
peaxkuui

e lcnonb3oBaTh npu
BBITNIOJTHEHUH YYEOHBIX 3aJaHUN U
B IIPOLIECCE UCCIIEI0BATEIBCKON
JEATEIIBHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COEPIKAHMUS,
CIIPaBOYHBIE MATEPHUAIIBL,
pecypcsl MHTEpHETA.

e BricTpanBaTh pa3BEPHYTHIE
IIACbMEHHBIE U YCTHBIE OTBETHI C
OIOpoM Ha UH(OpPMALIHIO U3
yueOHUKa U CIPAaBOYHBIX
MaTepUaJIOB, TPAMOTHO
MCIIOJIb30BaTh N3yYEHHBIN
MOHSITUMHBIN anmapar Kypca
XUMUU

Paszpnea 3. Ilepuoanuecknii 3axoH u [lepuoanyeckasi cucreMa xumuyeckux djiemenToB /I. M. MenneneeBa.

CtpoeHue aToMOB. XUMH4YeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuun (15 v)

Tema 8. Ilepuoguveckuii
3axkoH U Ilepuoaunyeckas
CHCTEMA XHUMHUYECKUX
3JIEMEHTOB

/1. 1. MenaeseeBa.

[TepBbIe MOMBITKH KIacCcU(PUKAIIIT
XHMHUYECKHUX deMeHTOB. [loHsTue o
rpynmnax CXOAHBIX 3JIEMEHTOB
(IIe10YHbBIE U IIEJIOYHO3EMEIbHbIC
METaJlIbl, TaJIOr€HbI, UHEPTHBIC Ta3bl).

e PackpsIiBaTh CMBICH
MEPUOIUYECKOTO 3aKOHA.

e [loHuMarh CylmecTBOBaHHE
MEPUOANYECKON 3aBUCUMOCTH
CBOMCTB XUMUYECKHUX AJIEMEHTOB
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Crpoenne aToma (7 4)

DJIeMEHTBI, KOTOpPBIE 00Pa3yloT
aMmdoTepHbIe OKCHUJIBI U THAPOKCHUJIBI.
[Tepuoanueckuii 3aK0H U
[Teproanyeckast cuicTeMa XUMHAYECKUX
anemenToB /. 1. MeHpaeneena.
[lepuosl, rpyMNbl, MOATPYIIIHIL.
DU3NYECKUN CMBICT TOPSIKOBOTO
HOMeEpA JIEMEHTA, HOMEPOB MEPUOIA U
rpynmnsl. Ctpoenne atoMoB. CocTas
aTOMHBIX sziep. M30TOmbI. DIEKTPOHBL.
CtpoeHue 2IEeKTPOHHBIX 00010YeK
aTOMOB MEPBbIX 20 XUMUUYECKUX
aneMeHTOB [lepruoanuueckoi CUCTEMBI
. 1. Menpaeneena.

XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 110 €0 MOJ0KEHHUIO B
[Tepunonnueckoii cucreme 1. 1.
MenpeneeBa. 3HaUeHHUE
[Teproanyeckoro 3akoHa u
[Teproan4eckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB JIJIs1 Pa3BUTHSI HAYKU U
npaktuku. [{. 1. Mennenee —
YYEHBIN, MIEAArOT U TPaXKIaHUH.

JlemoHcTpanuu
Koportkonepuoanas u
JUTHHHOTIEPUOTHAST (POPMBI

(M3MeHeHne paguycoB aTOMOB U
AIEKTPOOTPULIATEIIHFHOCTH) B X
COEIMHEHUM OT IMOJIOKEHHUS B
MEPUOIMNYECKON CUCTEME U
CTPOCHHUS aTOMa.

e YcCTaHaBIMBAaTh CBS3b
MEK]y TIOJIOKEHUEM DJIEMEHTA B
MEPUOIMYECKON CUCTEME U
CTPOCHHEM €ro aToMa (COCTaB M
3apsia siapa, ooIIIee Yuciio
AJIEKTPOHOB U PaCIpEICICHUE UX
10 DJICKTPOHHBIM CJIOSIM).

e [IporHo3upoBarh XapaxkTep
M3MEHEHHUS CBOMCTB JIEMEHTOB U
WX COCJIMHEHUH IO TPYIIaM 1
nepuoam Ilepuonnueckou
CHCTEMBI.

e XapakTepu3oBaTh
XUMHYECKHUE JIEMEHTHI TIEPBBIX
TPEX MEPUOJIOB, KAJIUS, KATbLIUA
10 MX IOJI0KEHUIO B
ITepnoauueckout cucreme
. 1. Menpeneena.

e (CrnenoBarh mpaBUiIaM
Oe3omacHoi paboThI B
nabopaTopuu Mpu
HCTIOJIb30BaHUM XUMUYECKOM
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[TeproAMYECKOM CUCTEMBI XMMHUYECKUX
anemeHToB [l. 1. MeHnpaeneena.
O3HakoMJIeHHE ¢ 00pa3liaMu METaJlJIOB
1 HEMETAJJIOB.

JlaGopaTopHble ¥ NpaKTHYeCKHUe
padoThI

JlabopamopHhuwiii onvim:
B3aumopenicTBre ruIpOKCH/Ia IMHKA C
pacTBOpaMHM KUCJIOT U LIEJIOYEH

MOCY/Ibl U 000PYI0BAHUS.

e BricTpauBaTh pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOi Ha MH(POPMAITHIO U3
y4eOHHKA U CIPaBOYHBIX
MaTepHaioB, FPAMOTHO
WCIIOJIb30BaTh N3y4YECHHBIN
MOHSTUMHBIN amnmapar Kypca
XUMUHU.

e lcnonp30BaTh IpU
BBITIOJIHEHUU YYE€OHBIX 3aIaHUM
TEKCThI yueOHHUKa, CIIPAaBOYHbBIC
matepuainsl (Ilepuoguueckyro
CUCTEMY XMMUYECKHUX AJIIEMEHTOB
. 1. Menneneena, Tabauily
pPacTBOPUMOCTH KHUCJIIOT,
OCHOBAHUM U COJICH B BOJIC,
AJIEKTPOXUMHUYECKUN PsIT
HaIpPsHKEHUN METaIIOB).

e lcnonws3oBath npu
BBITIOJITHCHUH YI€OHBIX 3aJaHUI U
B MPOILIECCE UCCIIEA0BATEIbCKOU
JIEATEIIbHOCTH HAYYHO-
MOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIEP KAHMS,
CIIPABOYHBIE MaTePUAJIbI,
pecypcbl HTEpHETA
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Tema 9. Xumunueckas
CBSI3b.
OKkHuCIUTENBHO-
BOCCTAHOBHUTEJILHBIE
peakumnu

(8 4)

DNEeKTPOOTPUIATEILHOCTh AaTOMOB
XUMHUYECKUX IJIEMEHTOB.

XumMuueckas CBsA3b (MOHHAs,
KOBAJICHTHAS MOJISIPHASI U KOBAJICHTHAS
HenoJssipHas). CTeneHb OKUCIICHHUS.
OKUCANTETLHO-BOCCTAHOBUTEIIHHBIC
peakiuu (OBP). [Iporiecchl okucneHus
Y BOCCTaHOBJIEHU. OKUCIUTENN U
BOCCTAHOBUTEH.

JleMoHCTpanumn
OKHCINTENBEHO-BOCCTAHOBUTEIIBHBIE
pEeakMu: TOPEHNE, PEAKIINH
Pa3IoKEHUS], COEUHEHNUS

e PackpsIBaTh CMBICI
M3y4aeMbIX TTOHSTHM.

e Onpenensite BUA
XHMHUYECKOU CBSI3H B
COCIMHEHUHU.

e Omnpenensitb CTEINECHb
OKHUCJICHUS] XUMHYECKOTO
aJIeMeHTa 1o (hopMyJie ero
COECIMHEHUSL.

e  OmnpenensiTh JIEMEHT
(BeIecTBO) — OKHUCIHUTEIb U
AJIEMEHT (BEIECTBO) —
BOCCTAHOBUTEb.

e  OOBSICHATH CYIIHOCTh
MPOIIECCOB OKUCIICHUS U
BOCCTaHOBJICHHSI.

e (CocTaBasTh ANEKTPOHHBIN
OaaHc ¢ yu€ToM yucia
OTJIAaHHBIX U IPUHATHIX
AIIEKTPOHOB.

e (CocTaBasTh ypaBHEHHE
OKHUCITUTEIHHO-
BOCCTAHOBHUTEIIBHON PEAKIIUU.

e lcnonws3oBath npu
BBITIOJTHCHUH YICOHBIX 3aTaHHH
TEKCThl yUeOHHUKa,
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®  CIIpaBOYHBIC MaTEpPHAJIBI
(IeproIMYECKYIO0 CUCTEMY
XAMHYECKHX IJICMCHTOB

J1. 1. Menneneesa, Tadbiuily
PacTBOPUMOCTHU KHUCJIOT,
OCHOBAHUM U COJICH B BOJIC,
AIEKTPOXUMUYECKUN PsIT
HaIpsHKEHUI METAJIOB)
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9 KJIACC (2 u B Henemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpPEMsl)

IIpumepHbIE TEMBI,
PACKpBIBAIOIINAE TAHHBIN
paszei mporpaMmsl, U
KOJINYECTBO YacCOB,
OTBOJAMMOE Ha UX U3YUYEHUE

OcHOBHOE coepKaHne

OcHOBHBIC BUIBI ACATEIBHOCTH
00yYaromMXCcst

DNeKTPOHHBIN
o0OpasoBaTenbHbII

pecypc

Paznen 1. [lepBonavyanbuble XumMudeckue NoHsATHs (20 4)

IloBTOpEeHue U yrirydJjienue
3HAHUU OCHOBHBIX
pa3zuenoB

Kypca 8 kiacca

(59

[lepronnueckuil 3aK0OH.

HepI/IO,Z[I/ILICCKEUI CHUCTCMAa XUMHNYCCKHX

anemenToB [l. 1. MeHnpaeneena.

CrpoeHne aToMOB. 3aKOHOMEPHOCTH B

W3MEHEHUHU CBOMCTB XUMHYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
KaJIusl, KaJIbIUS U UX COSTMHCHUM B
COOTBETCTBHUH C II0JIOKCHUEM

DJICMCHTOB B HCpHOI[H‘ICCKOfI CHUCTEMC

U CTPOCHUEM HX aTOMOB.
Knaccuduxkanus u HomMmeHKIaTypa
HEOPTaHUYECKUX BEILIECTB
(MexayHapoHas U TPUBUAIbHASA).
XHUMHUYECKHUE CBOMCTBA BEILIECTB,

OTHOCAIINXCA K Pa3/IMYHbIM KJIaCCaM

HCOPraHN4CCKHUX COGI[HHGHHﬁ, nx

IFCHCTHUYCCKAasA CBA3b HCOPIraHNMYCCKUX

BEILECTB.
Ctpoenue BeniecTna: BUIbI

e XapaKTepu30BaTh
XUMHUYECKHUE DJIEMEHTHI TIEPBBIX
TPEX MEPUOJIOB, KA U KaJbIUs
10 MX MOJIOKECHUIO B
[lepnognueckoun cucreme
. 1. Menpaeneena.

e KraccuduuupoBaTs U
Ha3bIBaTh HEOPraHUYECKUE
BEIIECTBA U3YUYECHHBIX KJIACCOB.

e OmnuceiBaTh 00IIHE
XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB,
MOJTBEPKAATh CBOWCTBA
MIpUMEpPaMU MOJICKYJISIPHBIX

YPaBHEHUN XUMHUYECKUX PEAKIUNA.

e OmnpenensitTh BUI
XUMHUYECKOM CBSI3U U THII
KPUCTAJUIMYECKON PEIIETKN
BEIIIECTBA.
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XUMMYECKOM CBSA3HU U TUIIBI
KPpUCTATIIINICCKUX pelﬂéTOK.
3aBUCHUMOCTD CBOMCTB BCHICCTB OT UX
CTPOCHHUAI.

JleMoHCTpanumn

1. Moneny KpUCTAIIIMYECKUX PEIETOK
HEOPTaHUYECKUX BELIECTB.

2. KopotkonepuoaHas u
JUTMHHOTIEPUOAHAS] (POPMBI
[lepuonyeckoi CUCTEMBI XUMHUYECKHUX
sanemenToB [l. 1. Menaeneera

e [IporHosupoBaTh CBOKMCTBA
BEILIECTB B 3aBUCHUMOCTH OT UX
CTPOCHMUS.

e BricTpanBaTh pa3BEPHYTHIE
MMICbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOi Ha MH(POPMAITHIO U3
y4eOHHKA U CIPaBOYHBIX
MaTepPUaIoOB, IPAMOTHO
HCIIO0JIb30BaTh U3y4YEHHBIN
MOHSTUHHBIN amnrapar Kypca
XUMUHU.

e lcnomnws3oBath npu
BBITIOJTHEHUN YYEOHBIX 3aJaHul 1
B IPOLIECCE UCCIIEIOBATEIBCKON
JEATEIIBHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COAEPKAHNUS,
CIIPaBOYHbBIE MAaTEPUAIIBI,
pecypcol MHTEpHETA

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH

XMMHYECKUX PeaKkIui
(4 9)

Knaccudukaiys XuMU4eCKUX peakiui
10 Pa3JINYHBIM NpHU3HAKaM (110 YHCITY U
COCTaBY YYACTBYIOIIMX B PEAKLIMH
BEILECTB, N0 TeIUIOBOMY 3 (exTy, 1o
M3MEHEHUIO CTENEeHEN OKUCICHUS
XUMHUYECKUX IJIEMEHTOB, 110
00paTUMOCTH, M0 YYACTHUIO
KaTaju3aropa). JK30- U

e PackpsIiBaTh CMBICH
M3y4aeMBbIX ITOHATUHN U
MIPUMEHSTh 3TU NOHATHS TIPH
ONMCAHWU CBOWMCTB BEILIECTB U UX
[IpEBPALICHUM.

e KraccuduuupoBaTh
XUMHYECKUE PEAKLIMU 110
Pa3JIMYHBIM [IPU3HAKAM.
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SHIAOTEPMUYECKHUE PEAKIINU,
TEPMOXUMUYECKUE YPABHEHHUS.
[ToHsITHE O CKOPOCTU XUMUYECKOU
peaKuuu.

[loHsATHE O TOMOTE€HHBIX U
reTeporeHHbIX peakuusx. [lonsarue 00
00paTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusix. [lonarue o
XUMUYECKOM paBHOBecUU. DakTOpHI,
BIIUSIIOIINE Ha CKOPOCTh XUMHUYECKOU
pPEaKLMK U MOJOKEHNE XUMUYECKOTO
PaBHOBECHSI.
OKHCIINTENBbHO-BOCCTAHOBUTEIIBHBIE
peakiuu (3JIEKTPOHHBIN OallaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHON
peaKIum).

JlemoHcTpanuu

1. 3aBHCUMOCTH CKOPOCTH XUMUYECKOU
peaKIMK OT Pa3IUYHbIX (PAKTOPOB.

2. BozneiicTBue katanu3aropa Ha
CKOPOCTh XMMUYECKOHN peaKInu.

3. I[Ipumepsl HEOOPATUMBIX U
00OpaTUMBIX peaKLU.

4. CmelieHne paBHOBECHS XUMUUECKOU
pEeaKLyuy.

e VYcTraHaBIMBATH
3aBUCHUMOCTb CKOPOCTH
XUMHYECKOU pEaKIuU OT
pa3auyYHBIX (aKTOPOB.

e [Iporno3upoBath
BO3MO>KHOCTH IPOTEKAHUS
XUMUYECKUX MPEBPAIICHUN B
Pa3JIMYHBIX YCIIOBHSIX.

e  OmnpenensiTe OKUCIUTEND U
BoccTaHoBUTENL B OBP.

e CocTaBasATh IIEKTPOHHBIN
OaJlaHC peakLuu.

e [Ipou3BOANTH BEIYUCIICHUS
10 XUMUYECKUM YPaBHEHUSIM.

e BricTpanBath pa3BEpHYTHIE
IIACbMEHHBIE U YCTHBIE OTBETHI C
Omopoi Ha HH(pOpPMAITHIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepUaJIOB, IPAMOTHO
MCIIOJIb30BaTh N3yYEHHBIN
MOHATUMHBIN ammapar Kypca
XUMUHU.

e lcnonwk30BaTh npu
BBITIOJITHCHUH YY€OHBIX 3aJaHUH U
B MPOLIECCE UCCIEA0BATEIbCKOU
JEATEIBHOCTH HAY4YHO-
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Buviuucnenua

— KOJIMYECTBa BEIIECTBa, 00BbEMA U
MaccChl peareHTOB WJIU IIPOJIYKTOB 1O
YPaBHECHUSIM XUMUUYECKUX PEaKIIUM

MOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIepKaHus,
CIIPaBOYHBIE MaTEpUAJIbI,
pecypchl MiHTepHeTa

Tema 2.
DJIeKTPOJTUTHYECKASA
AUCCOLHAIMSI.
XuMuueckue
peakunu B pacTBopax

(8 1)

Teopus dNEeKTPOIUTHIECKON
JUCCOLIMAIMU. DIEKTPOIUTHI U
HEIJICKTPOJIUTHI.

Katuonsl, annonsl. MexaHu3zm
JIMCCOLUAIINY BEIIECTB C Pa3TMYHBIMU
BHJAaMH XUMHUYECKOM cBs3U. CTeneHb
nuccoruany. CHIbHBIC U cl1a0bIe
AIEKTPOJIUTHI.

Peakniun noHHOTrO OOMEHa, YCIIOBUS UX
npoTekaHus. IoHHbIC ypaBHEHUS
peaKIuu.

XHUMHYECKHUE CBONCTBA KUCIIOT,
OCHOBAHMH U COJICH B CBETE
MpeaCcTaBICHUN 00
AIEKTPOJIUTUIECKON JTUCCOIUALINH.
Cpena pactBopa. [lonsitue o
TUAPOJIN3E COJIEH.

KauecTBeHHbBIC peaKIuy Ha KATUOHBI U
AHHOHBI.

e PackpeiBaTh CMbICI
U3Yy4YaeMbIX MTOHATUH, a TAKXKE
CMBICII TEOPUH
AIEKTPOIUTUIECKON
JUCCOIUALUY.

o  OOBACHATH MPUUUHBI
AJIEKTPOIIPOBOIHOCTH BOJIHBIX
pacTBOPOB.

e CocraBisaTh ypaBHEHHS
JUCCOIMAIMU KUCTIOT, IIeJI0Yei 1
COJIEH, MOJIHBIE U COKPAIIEHHBIE
VOHHBIC YPABHEHUS XUMHUYECKUX
peakiuii HOHHOTO OOMEHa.

e [Lranuposats u
OCYLIECTBJISATh HA MPAKTUKE
XUMHUYECKUE IKCIIEPUMEHTHI,
MIPOBOAUTHL HAOIIOICHUSI, JIeTIaTh
BBIBOJIBI 10 pe3yJIbTaTaM
HKCIIEPUMEHTA.

e (CenoBarh npaBuiIamM
6e30macHoOi paboThHI B
nabopaTopuu Mpu
MCITOJIb30BAHUU XUMHYECKOU
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JdeMoHCcTpaMuA

DJIeKTpUUECcKasi IPOBOIUMOCTh
pPacTBOPOB BEIIECTB; ABMKEHNE HOHOB
B DJICKTPUUYECKOM IIOJIE.

OMbIThI, WIITIOCTPUPYIOIINE MPU3HAKI

NPOTEKaHUs peaKMii HOHHOTO OOMEHa.

OMNBITHI 110 ONIPEEITICHUIO CPEIBI B
pacTBopax coJyier (XJIopHuaa HaTpus,
KapOoHaTa HAaTpusl, XJIOpUJia LINHKA).

JlabopaTopHbIe U IPaKTHYECKHE
padoThI

JlabopamopHmuwiii onvim:

Peakiiun nonHoro oobmMeHa B pacTBopax
MEeKTpoauTOB: cynbdara menu(ll) u
ménoyn, kapOoHaTa HATPUS U COJITHOU
KHUCIIOTBI, peaKilis HeUTpaan3anuu
MEXIy THAPOKCHIOM KaJIus U COJITHOM
KHUCJIOTOM.

IIpaxmuueckas paboma:
Ne 1. Pemenue skCcnepuMEHTAIBHBIX
3aJa4 [0 TEME.

Boiuucnenua
— 110 YPaBHEHUAM XUMHYECKHUX
peaKiuii

MOCY/Ibl U 000PYI0BAHUS.

e [Ipou3BOANTH BEIYUCICHUS
10 XUMHUYECKUM YPABHEHUSIM.

e BricTpanBaTh pa3BEPHYTHIE
MMICbMEHHBIE U YCTHBIE OTBETHI C
OMopoi Ha UH(POPMAITUIO U3
y4eOHHKA U CIPaBOYHBIX
MAaTePUaIOB, IPAMOTHO
HCIIO0JIb30BaTh U3y4YEHHBIN
MOHSTUHHBIN amnrapar Kypca
XUMUHU.

e lcnomnws3oBath npu
BBITIOJTHEHUN YYEOHBIX 3aJaHul 1
B IPOLIECCE UCCIIEIOBATEIBCKON
JEATEIIBHOCTH HAYYHO-
MONYJISIPHYIO JIMTEPATYPY
XUMHYECKOTO COAEPKAHNUS,
CIIPaBOYHbBIE MAaTEPUAIIBI,
pecypcol MHTEpHETA
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Pasznen 2. HemeTrayuibl U ux coeqnnenus (24 )

Tema 3. O0mas
XapaKkTepucTHKA
XHMHYECKHX 3JIEMEHTOB
VIIA-rpynnsl. I'anorensl
(49)

OO01mast XxapaKTepUCTHKA TaJIOT€HOB.
OcoOEHHOCTH CTPOEHUSI AaTOMOB ITHUX
AJIEMEHTOB, XapaKTepPHbIC ISl HUX
cTerneHu okucieHust. CtpoeHue u
¢dusznyecKkre CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XUMUYECKHE
CBOICTBA Ha MPUMEPE XJIOpa
(B3aMMOJICMCTBHE C METAJNIAMHU,
HEeMeTaJlJIaMH, IIeJI0YaMu).
XnopoBogopoa. CossiHas KUCIIOTa,
XUMUYECKUE CBOKCTBA, MOJIyYEHUE,
npuMeHeHue. KauecTBeHHbIE peakiuu
Ha rajore€HU/1-UOHBI.

JlelicTBre XJI0pa U XJI0pOBOJOPOIA HA
Opra’u3M 4esoBeka. BaxuHenmme
XJIOPUJIBI M UX HAXOXEHUE B PUPOJIE.

JleMoHCcTpauumn
Buneomarepualisl: raloreHsl 1 UxX
COCTUHEHMS.

OO6pasupl XJIOPUIOB.

JlaGopaTopHble U NpPaKTHYeCKHUe
padoThI

Jlabopamopnuwiii onvim:
PacniozHaBanue Xja0pua-uoHOB.

e OOBICHATH 00IIME
3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB HEMETAJIOB U UX
COEMHEHNH B MPEIENIax MaJIbIX
MEPUOO0B U TJIABHBIX MOATPYIIII
[Tepronnyeckoil CUCTEMBI
XUMUYECKHUX 3JIEMEHTOB C YYETOM
CTPOEHUS UX aTOMOB.

e XapakTepu3oBaTh
bu3nYecKue 1 XUMHUECKHE
CBOWCTBA MPOCTHIX BEIIECTB
raJIOr€HOB (Ha MIPUMEPE XJI0pa) U
CJIO’KHBIX BEIECTB
(xJopoBOAOpOA, XJIOPHIA
HATpHsl), CIIOCOOBI UX MOJTYYEHUS,
MPUMEHEHHUE U 3HAUYCHUE B
MIPUPOJIC U )KU3HU YEJIOBEKA.

e Omnpenensith raJIOreHU -
HOHBI B PaCTBOPE.

e [Lranuposats u
OCYILECTBIISITh HA MTPAKTUKE
XUMHYECKUE IKCTICPUMEHTHI,
MPOBOAUTHL HAOIIOICHUSI, JIeTIaTh
BBIBO/IbI 10 pe3yJibTaTam
AKCTIIEPUMEHTA.

e (enoBarh NpaBuIaM
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IIpakmuueckas paboma:
Ne 2. TTonryueHue constHOM KUCIIOTHI,
M3y4YEHHUE €€ CBOWCTB.

Bovtuucnenusn

— T10 YPAaBHCHUSIM XUMHUYECKUX
peakIuid, eciiu OJNH U3 PEareHTOB JaH
B U30BITKE;

— 00BEMOB I'a30B MO YPABHEHUIO
peaKIMy Ha OCHOBE 3aKOHA O0BEMHBIX
OTHOUIEHU ra30B

0e3omacHol paboThHI B
nabopaTopuu Mpu
WCIIOJIb30BaHUN XUMHUYECKOMN
MOCY/Ibl U 000PYI0BAHUS.

e BricTpanBaTh pa3BEpHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
omnopoi Ha HH(POpMAITHIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepHaloB, IPAMOTHO
UCITIOJIB30BaTh U3YYCHHBIN
MOHSTUHHBIN amnmapar Kypca
XUMUHU.

e lcnonbp3oBaTh npu
BBITIOJIHEHUH Y4€OHBIX 3aJaHUI U
B IPOLIECCE UCCIIEIOBATEIBCKON
JIEATEIIBHOCTH

®  HAy4YHO-INOIYJISPHYIO
JUTEPATYPY XUMUYECKOTO
COJIep KaHus, CIIPAaBOYHBIE
Marepuaisl, pecypcsl MHTEepHETa

Tema 4. O0mas
XapPaKTepUCTUKA
XHMHUYECKHUX 3JIEMEHTOB
VIA-rpynnsl.

Cepa u eé coenuHeHUst

(5 4)

OO01mast xapaKTepUCTHKA AJIEMEHTOB
VIA-rpynmel. OCOOEHHOCTH CTPOCHUS
aTOMOB ATHUX DJIEMEHTOB, XapaKTEPHBIC
JIJISl HUX CTEMEHU OKUCIICHUSI.
Crtpoenue u puznueckue CBOMCTBRA
MPOCTBIX BEIIECTB — KUCIOpOa U
cephbl. AJJIOTPOITHBIE MOU(DUKALIUH

e OObscHATH O0ITHE
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB 3JIEMEHTOB VIA-rpynisl
Y UX COCIMHEHUN C YUETOM
CTPOEHHS UX aTOMOB.

e XapakTepu3oBaTh
(hU3UYECKUE U XUMUYICCKHE
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KHUCIIOpOJia U cepbl. XUMHUECKUE
CBOMCTBA CEPBHI.

CepoBos10poJ1, CTpOEHUE, PU3UUECKUE
U XUMUYeCcKue cBorcTBa. OKCHUIBI
Cephl KaK MPEeJICTABUTEIN KUCIOTHBIX
okcu10B. CepHasi KUCIIOTa,
dbuznyecKre 1 XMMUYECKUE CBONCTBA
(oOmue Kak mpeacTaBuTENs Kiiacca
KHUCJIOT U crieniuuyeckue),
MIPUMEHEHHUE.

XHUMUYECKHUE PEAKIINAH, JIEKAITUE B
OCHOBE MMPOMBIIIIJICHHOTO CTI0c00a
MOJYYEHHUS CEPHOU KUCIIOTBHI.
AnmnapaTsl U MPOTEKAOLINE B HUX
MpolIecChl (Ha mpuMepe POr3BOICTBA
CEPHOU KUCIIOTHI).

Conu cepHOil KUCIIOThI, KAYECTBEHHAS
peakius Ha Cyiab(daT-uoH.
Haxoxaenue cepol 1 €€ COeTMHEHUH B
npupojie. XUMUYECKOE 3arps3HCHHE
OKPYKaIOIIEN Cpelibl COCTUHEHUSAMU
cepbl (KUCIOTHBIC TOXKIH, 3arPsI3HCHUE
BO3/IyXa U BOJOEMOB), CIIOCOOBI €ro
npeoTBPAICHUSI.

JleMoHcTpanuu

CBOMCTBa MPOCTOT0 BEIIECTBA
CepbI U €€ COCTMHECHUI
(cepoBOAOPOIAa, OKCUIOB CEPHI,
CEpPHOM KUCIIOTHI, CYIh(})ATOR),
CHOCOOBI UX IPHUPOJE U KU3HU
YeJIOBEKA.

e Onpenensate HaIU4YME
CyJib(haT-uOHOB B PACTBOPE.

e  OOBICHATH CYIIHOCTh
AKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C TIEPEPabOTKOM
COCMHEHUH CEPHI.

e [Lmanuposats u
OCYILECTBJISITh HA MTPAKTUKE
XUMHUYECKHE IKCIICPUMEHTHI,

e [IpoBoauTh HAOIIOICHUS,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM
AKCIEPUMEHTA.

e (Crnenosarb npaBuiIamM
0e3omacHoOi paboThI B
nabopaTopuu Mpu
WCIIOJB30BaHUN XUMUYECKOMN
MOCY/Ibl U 000pPYAOBaHUS.

e [Ipon3BOANUTH BEIYUCIICHUS
M0 XUMUYECKUM YPaBHEHUSM.

e lcnonws3oBath npu
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Komneknuu (BugeomMaTepuansl): cepa u
€€ coeUHEHUSI.

OOyrauBaHue caxapa noji 1eicTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.

JlaGopaTopHble U NpaKTHYECKUE
padoThI

Jlabopamophwvie onvimul:
OoOnapy:xeHue cyiab(haT-uoHOB.
B3aumopaeiicTBue pa3doaBieHHON
CEpPHOM KHUCIIOTHI C IUHKOM.

Buviuucnenua

— I10 YPaBHEHUSAM XUMHUUECKUX
pEeaKLHnii;

— MAacCOBOM JIOJIM BbIXOAa MPOAYKTa
peaxkuuu

BBITNIOJIHEHUH YY€OHBIX 3aJaHUN
TEKCThbl y4eOHHUKA, CIIPABOYHbIE
matepuainsl (Ilepunoanueckyro
CUCTEMY XMMHUYECKHUX JIEMEHTOB
J1. 1. Menneneesa, Tabuily
PacTBOPUMOCTH KHCIIOT,
OCHOBAHHUM U COJICH B BOJIC,
AIEKTPOXUMUYECKUN PsIT
HaIpsHKEHUN METAIIIOB).

e lcnonp30BaTh pu
BBITIOJTHEHUH YUYE€OHBIX 3aJJaHUi U
B IIPOLIECCE MCCIIE0BATENBCKON
JEeATEIbHOCTH HAy4YHO-
NOMYJISIPHYIO JINTEPATYpy
XUMHUYECKOTO COJIEpKaHus,
CIIPABOYHBIE MaTepUAJIbI,
pecypcsl MHTEpHETA

Tema 5. O0mas
XapaKTepUCTUKA
XHMHUYECKHX 3JIeMEHTOB
VA-rpynnsi. A3ot, ¢pocop
U MX COeMHEHMSI

(7 1)

OO011ast XxapaKTepUCTHKA FJIEMEHTOB
VA-rpynnel. OCOOEHHOCTH CTPOCHHS
aTOMOB 3THX 3JIEMEHTOB, XapaKTEPHbBIC
JUJISl HUX CTENEHU OKUCJICHUSI.

A30T, pacnipoCTpaHEHUE B IPUPOJIE,
bu3nYecKue 1 XUMHIECKIE CBOMCTRA.
Kpyrosopor a3ora B npupoze.
AmMMuak, ero GpusnvecKue u
XAMHUYECKUE CBOMCTBA, IOJYUYCHUE U
npuMenenue. Coiam aMMOHUS, UX

e OOBsCHATH O0IIHE
3aKOHOMEPHOCTHU B U3MEHEHHUHU
CBOMCTB 3JIEMEHTOB V A-IpyIIIbl
Y UX COCAVUHEHNHN C YYETOM
CTPOCHUS UX aTOMOB.

e XapakTepu3oBaTh
dbuznyecKre 1 XUMUYECKHE
CBOMCTBA MPOCTHIX BEILIECTB a30Ta
u hocdopa u UxX coeqMHEHUM
(amMMaka, cosieit aMMOHUS,
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bu3nYecKue 1 XMMUYECKHE CBOMCTBA,
pUMEHEHUE.

KauectBeHHas peakiusi Ha HOHbI
aMMOHUSI.

A3OTHAas KUCIOTa, €€ (Pru3nuecKue u
XUMHYECKHE CBOMCTBA (00IIHe Kak
MIPEICTAaBUTEINS KJIacca KUCIIOT
cnenuduyeckue). Mcnosb3zoBanue
HUTPATOB U COJIEH aMMOHHSI B
KayeCTBE MHUHEPATbHBIX YI0OpEHUH.
XHUMUYECKOE 3arpsA3HEHNE
OKpY>Karolllel Cpeibl COeTNHEHUSIMU
a30Ta (KUCJIOTHBIE TOK/IH,
3arpsi3HEHUE BO3/1yXa, IOUBbI U
BOJIOEMOB).

docop, annoTponHbie MOAUPUKALUN
docdopa, pusnyeckre 1 XUMUISCKUE
CBONCTBA.

Oxcun dochopa(V) u dhochopHas
KHUCTI0Ta, GUBNYECKUE U XUMUIECKHE
CBOICTBa, onyueHue. KauecTBennas
peakuus Ha pocdaT-uOHBI.
Hcnonb3oBanue (pochaToB B KauecTBe
MUHEpaIbHBIX YIOOpEHUH.
3arpsi3HeHUE NPUPOIHBIX BOJJOEMOB
dbocdaramu.

JlemoHcTpanuu

a30THOM KUCJIOThI, HUTPATOB,
okcuza ¢pochopa(V) u
dbochopHoit KUCIOTHI, pocharos),
CIOCOOBI UX TOJTyYEHHUS,
NPUMEHEHUE U 3HAaYCHHE B
IPUPOJIC U JKU3HH YEIIOBEKA.

e OmnpenensiTb HOHBI
aMMOHHUS U (ocaT-uOHbI B
pacTBope.

e  OOBICHATH CYLIHOCTh
HKOJIOTMUYECKUX MPOOIIeM,
CBSI3aHHBIX C HAX0XKJIEHUEM
coelMHeHui a3ota u ¢ocdopa B
OKpYXarouen cpee.

e [Lmanuposats u
OCYIIIECTBIISITH HAa MPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI,
IPOBOAUTH HAOJIOIEHUS, 1€TaTh
BBIBOJIBI 10 pe3yJIbTaTaM
HKCIIEPUMEHTA.

e (Crnenosarb NpaBuiIaM
0e3omacHoi paboThI B
nabopaTopuu Mpu
MCTIOJIb30BaHUU XUMUYECKOM
MOCY/Ibl U 000pPYAOBaHUS.

e [Ipou3BOAUTH BHIUNCICHHUS
M0 XUMUYECKUM YPaBHEHUSIM.
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Komnexmuu: dochop u ux
coeanHeHus. Bzanmonencreue
KOHLIEHTPUPOBAHHOM a30THOM
KHCJIOTBI C MEBIO.

JlabopaTopHble U MpaKTHYECKHE
padoThI

JlabopamopHvie onvimol:

1. BzaumoneincTBue coneri aMMOHUS C
LIETI0YBIO.

2. O3HaKoOMJIEHHE C 00pa3uaMu
a30THBIX U (HOCHOPHBIX YI0OpEHUH.
lIpakmuueckas paboma:

Ne 3. TTonnyuenue amMmmuaka, U3y4eHue
€ro CBOKCTB.

Botuucnenua
— 110 YPaBHCHUSIM XUMHUUECKUX
peaxkuui

e lcnonb3oBath Ipu
BBITNIOJIHEHUH YY€OHBIX 3aJaHUN
TEKCThI y4eOHUKa, CIIPABOYHbBIC
MaTtepuabl (IEPUOIUIECKYIO
CUCTEMY XMMUYECKHX AJIEMEHTOB
J1. 1. Menneneesa, Tadbiuily
pPacTBOPUMOCTH KHCJIIOT,
OCHOBAHHUM U COJICH B BOJIC,
AIIEKTPOXUMUYECKUH P
HaNpsDKEHUN METAJUIOB).

e lcnonb3oBarh pu
BBITIOJTHEHUH YUYE€OHBIX 3aJJaHUM U
B [IPOLIECCE MCCIIEOBATENBCKOMN
JeATEIbHOCTH HAYYHO-
NOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIEP KAHMS,
CIIPABOYHBIE MaTepUAIbI,
pecypcsl MHTEpHETA

Tema 6. O0masn
XapaKkTepucTuKa
XHMHUYECKHUX 3JIEMEHTOB
IVA-rpynnel.

Yriepoa u KpeMHUH U UX
COeIMHEHUS

(8 1)

Yraepon, annoTpoOIHbIE
Mou(DUKALIUY, PACTIPOCTPAHEHHUE B
npupojie, puznueckue 1 XUMUIECKUe
CBOKMCTBA.

Ancop6uus. Kpyrosopor yraeposa B
MIPUPO/IE.

Oxcunpl yriepoaa, ux GU3n4ecKue u
XMMHUYECKHE CBOMCTBA, UX JICUCTBUEC HA

o OOBsICHATH O0LTME
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 251eMeHTOB [V A-rpymiibl
U UX COEMHEHNHN C YYETOM
CTPOCHMS UX aTOMOB.

. XapakTepu30oBaTh
bu3nUecKue 1 XUMHYECKHUE
CBOWCTBA MPOCTHIX BEIECTB
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YKUBBIC OPTraHU3MBbI, MIOJy4YECHUE U
npUMEHEHUe. DKOJIOTUYECKHE
po0JIeMBbI, CBSI3aHHBIE C OKCUIOM
yraepoaa(I'V); runoresa riio6aasHOTO
MOTEIJICHUS KIMMAaTa; MapHUKOBBIN

s dexrT.

VYronpHas KHCIIOTa U €€ COJH, UX
dbuznyecKre 1 XMMUYECKHE CBOMCTBA,
MOJTy4YE€HHUE U PUMEHEHHUE.
KadecTBeHHas peakuus Ha KapOOHAT-
HOHBI.

Hcnonb3oBanue kKapOOHATOB B OBITY,
MEJIULINHE, TPOMBIIUIEHHOCTH,
CEJIbCKOM XO3SIMCTBE.
[lepBoHauabHBIE TTOHITHS 00
OpraHWYECKUX BEUIECTBAX KaK O
COEMHEHMSIX yIiIepoa: 0COOEHHOCTH
cocrtaBa u ctpoeHus. [lonarue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX:
XKupax, Oenkax, yriaeBojax.
MarepuanbHO€ €IUHCTBO
OpTraHUYECKUX U HEOPTraHUUECKUX
COEJIMHEHUMH.

Kpemnuii, ero ¢pusnveckue u
XUMHUYECKUE CBOMCTBA, IOJIyYEHUE U
MPUMEHEHHE B AIIEKTPOHUKE.
CoenvHeHs1 KpEMHHUS B IIPUPOJIE.

yriaepojaa U KpEMHHUS U HX
COeUHCHHH (OKCUIOB yriepoa,
YrOJIBHOM KUCJIOTBI, KAPOOHATOB,
OKCHJIa KpEMHHUS, KPEMHHUEBOI
KHMCJIOTBI, CHIIMKATOB), CIIOCOOBI
UX MOJIYYCHHUS, IPUMCHCHHUE U
3HAYCHHUE B MPUPOJIC U KU3HU
YeIIoBeKa.

° Omnpenensate kapOoOHAT- U
CUJIMKAT-UOHBI B paCTBOPE.
° OOBSCHSTH CYIIIHOCTD

HKOJIOTMUYECKUX MPOOIIeM,
CBSA3aHHBIX C HAXOXICHUEM
YIJIEKHUCIIOTO Ta3a B OKPYKaKOLIEH
cpene.

o NnmoctpupoBats
B3aMMOCBSI3b HEOPTAHUYECKUX
COEIMHEHUH YIIIEpOJIa U
OpraHUYECKUX BEIIECTB.

° IImanupoBats u
OCYUIECTBJISTH Ha MPAKTUKE
XUMUYECKUE IKCTIEPUMEHTHI,
BBIBOJIBI 110 pe3yJIbTaTaM
HKCIIEPUMEHTA.

o CrnemoBath npaBuiam
6e3omacHo paboThHI B
nabopaTopuu Mpu
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OO6mue mpeacTaBiIeHUs] 00 OKCHUJIE
kpemHusA(IV) u kxpeMHHEBOH KHCIIOTE.
Cunukarsl, UX UCIOJIb30BAHUE B OBITY,
MEJUIMHE, TPOMBIIIIIEHHOCTH.
Baxxnenmme CTpOUTENbHBIE
MaTepHaJbl: KepaMuKa, CTEKIIO,
IIEMEHT, OCTOH, KEJIC300€TOH.
[TpoGnemebl Oe30macHoOro
WCITOJIb30BAHUS CTPOUTEITBHBIX
MaTepHaJIOB B IOBCETHEBHOMN KU3HHU.

JlemoHcTpanuu

Monenu KpucTalInuyecKuX peméTok
anmMasa, rpaduTa, MOJICKYJIbI
dbynnepena.

AncopOnus pacTBOPEHHBIX BEIIECTB
aKTUBHPOBAaHHBIM yriéM. [IpoTuBoras.
BuneomaTtepuaibl: cunukaTHas
TIPOMBITIICHHOCTb.

Mogenu MOIeKyTT OpraHUuYEeCKUX
BEIIIECTB.

JlabopaTopHbie U MIpaKTHYECKHE
padoThI

JlabopamopHnuwiii onvim:
KauectBennas peakiusi Ha KapOOHAT-
WOH.

HCIIOJIb30BaHUN XUMHUYECKOMN
MOCY/Ibl U 000pYAOBaHUS.

° Hcnons3oBaTh npu
BBITIOJTHEHUU YUEOHBIX 3aaHuMN
TEKCTHI y4eOHUKA, CIIPABOYHBIC
matepuainsl (Ileppoguueckyro
CUCTEMY XMMHUUYECKHUX DJIEMEHTOB
1. 1. Menneneea, Tabauily
PacTBOPUMOCTH KHUCIIOT,
OCHOBaHUM M COJIEeH B BOJE,
AJIEKTPOXUMHUUYECKUN PsIT
HaIpsHKCHUH METaJIoB).

° Hcnons3oBaTh npu
BBITIOJTHEHUH YYEOHBIX 3aaHul U
B MPOILIECCE UCCIIEA0BATEIbCKON
JIEeATEIIbHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COJIepIKAHUSI,
CIIpaBOYHBIC MaTEpPHUAIIbI,
pecypcol MHTEpHETA
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IIpakmuueckue pabomeoi:

Ne 4. TTonmyueHue yriaekuciaoro rasa.
KauectBeHHas peakiusi Ha KapOOHAT-
WOH.

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3aaa4 no temMe «Hemerauiby.
Buvtuucnenusn

— 110 YPAaBHCHUSIM XUMHUUYECKUX
peaKIuid, eciiu OJNH U3 PEarcHTOB JaH
B BUJIE BOAHOT'O PaCTBOpPa C U3BECTHOMN
MacCOBOH J0JICH

Pazjen 3. Merajuibl u ux coequrenus (20 )

Tema 7. O01mue cBoOMcCTBA

METaJIJIOB
(49)

OO01mast xapaKTepUCTHUKa XUMUYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBaHUU
UX nonoxenus B Ileproanueckon
CUCTEME XUMHUYECKUX DJIIEMEHTOB

. . MenaeneeBa u CTpPOCHUSI aTOMOB.
Crpoenue MeTauioB. Metaiuinueckas
CBSA3b U METAJUINYECKAs
KpUCTaJIIIMYeCKasl peuIeTKa.
DJIEKTPOXUMHUYECKHAN AT HAPSHKEHUI
MeTaJI0B. PU3HUECKHUE U XUMHYECKUE
CBOWCTBA METAJIJIOB.

OO1ue crnocoObl MOTy4YEeHHUS
METAJIJIOB.

[ToHsiTHE O KOPPO3UU METAIIOB U
OCHOBHBIE CITIOCOOBI 3aIUTHI OT

o PackpeiBaTh cMbICI
M3Yy4aeMbIX ITOHATHN U
MIPUMEHSTh ATH TTOHSATUSI TIPU
OMKMCAHUHU CBOMCTB BEIIECTB U UX
IIPEBPAILECHUN.

o OOBsICHATH 001IHE
3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB RJIEMEHTOB-METAJIIOB U
UX COCIMHEHUU C YUYETOM
CTPOEHUS UX aTOMOB.

. XapakTepu30oBaTh
CTPOCHHE METAJIJIOB, OOIIKE
bu3nUecKue 1 XUMHYECKHUE
CBOWCTBA METAJIJIOB.

o XapakTepusoBaTh 001IMe
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Koppo3uu. CruiaBsl (CTajib, YyTYH,
JTIOPATIOMUHUM, OpOH3a), UX
MpUMEHEHUE B OBITY U
MPOMBIIIIEHHOCTH.

JleMoHCTpanun

O3HakomIIeHHE ¢ 00pa3amMu METAILIOB
U CILJIABOB, UX (PU3UUECCKUMHU
CBOMCTBAMU.

Mogenu KpuCTaINIMYECKUX PEIIETOK
METAaJIJIOB.

Buneomarepuansl: Kopposus
METAJIJIOB.

JlaGopaTopHble ¥ NpaKTHYeCKUe
padoThI

JlabopamopHvie onvimol:
O3HakomIIeHHE ¢ 00pa3IiamMu CIUIaBOB
METaJJIOB.

3aBUCUMOCThH CKOPOCTH PEeaKLuu
METaJIJIa ¢ KUCJIOTOM OT MPUPOIBI
MeTaia.

Buvituucnenusn

— M0 YPaBHCHUSIM XUMHUECKUX
peaKitii, ecliu OJIUH U3 peareHTOB
COJIEP>KUT IPUMECH

CTIOCOOBI OTYYESHUS METAILIOB.
o CnenoBaTh npaBuiamMm
0e30macHoOi padoThI B
nabopaTopuu Mpu
UCIIOJIb30BaHUU XUMUYECKOM
MOCY/Ibl U 000pPYAOBAHUS.

L HpOI/ISBOI[I/ITB BBIYMCIICHUA
10 XUMHYCCKHNM YPAaBHCHHAM.
L Hcnonb3oBath IIpu

BBITIOJIHEHUU YYE€OHBIX 3aIaHUM
TEKCThI yueOHHKA, CIPAaBOYHbBIC
matepuainsl (Ilepuoguueckyro
CUCTEMY XMMHUUYECKHUX IJIEMEHTOB
. 1. Menneneena, Tabauily
PacTBOPUMOCTHU KHUCJIOT,
OCHOBAHUM U COJICH B BOJIC,
BJICKTPOXUMHUYECKUH PAJT
HaIpPSHKEHUN METAJIOB).

o Hcnons3oBath npu
BBITIOJIHEHUH YYE€OHBIX 3aJaHUI U
B MPOIECCE UCCIIEI0BATEIIHCKON
JeATeIIbHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COJICpIKAHUSI,
CIIpaBOYHBIC MaTEpPHUAIIbI,
pecypcbl HTEpHETA

Tema 8. BaxkHeiiiue

[I{enounbie meTamibl. [1omoxxeHue B

) OO0BsACHATH 001IHE
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MEeTAJJIbI M UX COeTUHEHUSI
(16 9)

[Teproan4ecKkoi cucTeMe XuMHYECKUX
sanemenToB Jl. 1. Menaeneena,
cTpoeHue atomoB. Haxoxienue B
MIPUPOJIE.

dU3NYeCKUe U XUMUYECKHUE CBOMCTBA
(Ha mpuMepe HaTpHUSL U KaJIus).
OKcHUbI ¥ TUJPOKCUJIBI HATPUS U
kanus. [[pumMeHeHne menoyHbpIx
METAJUIOB M UX COCIUHECHUM.
[[lenoyno3eMenbHbIE METAILIIBI MATHUM
Y KQJIbIIUM, CTPOCHUE aTOMOB.
[Tonoxenue B [lepuonnueckon
CUCTEME XUMHUYECKHUX 3JIEMEHTOB

. 1. Menpeneena.

Haxoxnenue B npupone. uznueckue
1 XMMHYECKHE CBOMCTBA. BaxkHelIme
COCTMHEHUS KaIbIns (OKCHI,
TUIPOKCHUJ, coin). JKECTKOCTh BOBI U
criocoObl €€ ycTpaHeHusl. AJTIOMUHUIA.
[Tonoxenue B [lepnoanueckoit
CUCTEME XUMHUYECKHUX DJICMECHTOB

. . MenneneeBa, CTpOEHUE aTOMa.
Haxoxnenue B npupone. dusznueckue
U XMMUYeCKue cBorcTBa. AMpoTepHbIe
CBOMCTBA OKCHJIa U THUIPOKCHA.
Keneso. [losoxenue B
[Tepnoauueckor CHCTEME XUMUYECKUX

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB RJIEMEHTOB-METAJIIIOB B
rpynmnax u ux COeIMHeHUH ¢
y4E€TOM CTPOCHHUS KX aTOMOB.

o XapaxkTepu3oBaThb
(bU3UYEeCKUEe U XUMHUCCKHE
CBOMCTBA MPOCTHIX BEUIECTB
METaJIOB U UX COCMHEHUN
(OKCHI0B, TUAPOKCHUIIOB, COJICH),
CIIOCOOBI UX TIOJTYYEHHS,
MIPUMEHEHUE U 3HAUYCHHE B
MIPUPOJIE U )KU3HU YEJIOBEKA.

o Pacnio3HaBaTh ¢ TOMOIIIBIO
Ka4ueCTBEHHBIX PEaKIMi HOHBI
METAJIJIOB (MarHus, aJtOMUHUS,
[IUHKA, Keje3a, MEJIN).

o [ImanupoBats u
OCYILECTBIISITh HA MTPAKTUKE
XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOJIUTH HAOIOACHHUS, JIeTIaTh
BBIBOJIBI IO pe3yJIbTaTaM
AKCIEPUMEHTA.

o CrnenoBath npaBuiamM
0e3omacHoi paboThI B
nabopaTopuu Mpu
WCIIOJIb30BaHUN XUMUYECKOM
MOCY/Ibl U 000PYAOBaHUS.
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sanemenToB [l. 1. Menaeneena,
cTpoeHue atoma. Haxoxenue B

IMpUupoac. DOU3NYECKUE U XUMUYECCKHUE

cBoiicTBa. OKCHIbI, TUIPOKCUIBI U
cosn xene3a(ll) u xeneza(Ill).

JleMoHCTpanumn

B3aumopericTBue HaTpus ¢ BOAOM.
OkpamuBaHue MIaMEHH HOHAMHU
Hatpus U Kanus. OKpalinBaHue
IUIAMEHH HOHAMM KaJIbIIHS.
BzaumMopeiicTBue OKcHu1a Kaablius C
BOJIOW. Buseomarepuanbl: ropeHue
JKeJie3a B KHUCJIOPOJIE U XJIOPE.

JlaGopaTopHble ¥ NpaKTHYeCKUe
padoThI

JlabopamopHuvie onvimul:
O3HakomileHHE ¢ 00pa3lamMu
QIFOMUHUSA U €0 CIJIaBOB.
AMdoTepHbIe CBOMCTBA THIPOKCUIA

amomMuuus. KauecTBeHHBIE pC€aKunn Ha

MOHBI JKeJe3a.

Ilpaxmuueckue pabomoi:

Ne 6. JK€cTKOCTh BOJIBI M METOJIBI €€
YCTpaHEHHSI.

No 7. Pemienue 3kCriepuMeHTaNIbHBIX

o [Ipon3BOAUTE BEIUNACICHUS
10 XUMHWYECKUM YPaBHEHHUSM.
o BricTpanBaTh pa3BEpHYTHIE

MUCbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOi Ha MH(OPMAITHIO U3
y4eOHHKA U CIPaBOYHBIX
MaTepUalioB, FPaMOTHO
MCIIOJIb30BaTh N3yYEHHbIN
MOHSTUHHBIN amnmapar Kypca
XUMUHU.

o Hcnonb3oBaTh mpu
BBITIOJTHEHUH YYEOHBIX 3aaHui 1
B IPOLIECCE UCCIIEI0BATEIBCKON
JeATEIbHOCTH HAYyYHO-
NOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIepIKAHUSI,
CIIPaBOYHBIE MaTEPHUAIIbI,
pecypcol MHTEpHETA
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3aJ1a4 o TeMe «MeTaib.
Botuucnenusn

— 110 YPaBHCHUSIM XUMHUECKUX
peaKIuii, eclii OJMH U3 PEarcHTOB JaH
B M30BITKE WU COJICPIKUT MMPUMECH;
— MAaCCOBOM JIOJIM BBIXOJA MPOAYKTA
peakiuu

Pasznen 4. Xumus u okpy:kamomas cpeaa (3 u)

Tema 9. BemiecTtBa n
MaTepu-
AJIbI B JKH3HHU Y€JI0BEKa

(3 1)

HoBble MaTepranbl U TEXHOJOTUH.
BemectBa n Marepuainsl B
IIOBCEHEBHOM )KM3HU YEJIOBEKA.
XUMHUSA U 3I0POBBE.

be3onacHoe nUCIoNb30BaHUE BEILECTB U
XUMHUYECKUX pPeaKlUil B OBITY.
[IpupoaHbIE HCTOYHUKU
yII€BOAOPOAOB (YTOib, MPUPOIHBIN
ra3, He()Tb), IPOTYKThI UX
nepepaboTKH, UX POJIb B OBITY U
POMBIIIIEHHOCTH.

OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH.
XUMHUYECKOE 3arpsi3HEHUE
OKpYXarolen cpeasl (IpeleabHo
JOMYCTUMAasi KOHIIEHTPALKsl BEIIECTB
— ITK).

Posp xumuu B pemeHnn
HKOJIOTHYECKUX TPOOIIeM

o XapaxkTepu3oBaTh pOJb
XUMUU B Pa3INYHbBIX cepax
JEATEIbHOCTH JIFOJIEH, OCHOBHBIE
BEILIECTBA U MATEPUAJIBI,
MIPUMEHSIEMBIE B KU3HU
COBPEMEHHOTO YEJIOBEKA.

o OOBSICHATD yCIOBUS
0e30MacHOro UCIOIb30BAHUS
BEIIIECTB U XUMUYECKUX PeaKIuit
B OBITY.

o AHaNIU3upoBaTh U
KPUTHYECKU OLIEHUBATh
UHOOPMAITUIO O BIUSHUU
MPOMBIIIUIEHHOCTH, CEJIbCKOTO
XO035IMUCTBA, TPAHCTIOPTA U JIp. HA
COCTOSIHUE OKPY>KaIOIIEeH CpeIbl.
. YMeTh 0OKa3bIBaTh MEPBYIO
MOMONIb TPU XUMUYECKHUX
05KOrax M OTPABJICHUSIX.
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o [TpuHMMATD yYacTHue B
00CyXIeHUH MpodIemM
XUMHYECKOU U IKOJIOTUYECKOMN
HaIPaBJICHHOCTH, BHICKA3bIBAThH
COOCTBEHHYIO MTO3UIIHIO TIO
npoOsemMe U mpesiaraTh
BO3MOYKHBIC MYTH €€ PEIICHU.
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INOYPOYHOE IIVIAHUPOBAHHE

YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA30BATEJ/IBHOT O ITPOLIECCA

OBA3ATEJ/IbHBIE YYEBHBIE MATEPHAJIBI AJI1 YYEHUKA

METOANYECKHUE MATEPUAJIbI AJ11 YYUTEIA

U PPOBBIE OGPA30BATEJ/IbHBIE PECYPChI U PECYPCbI CETU UHTEPHET

MATEPHUAJ/IbHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJ/IbHOI'O ITIPOLIECCA

YYEBHOE OBOPYJIOBAHUE

OBOPY/IOBAHME /|/Isl IPOBE/JEHH A IABOPATOPHBIX, IPAKTUYECKHMX PABOT,
JEEMOHCTPALUI

[Ipu paspaboTke pabouell mNporpaMmbl B TEMATHYECKOM IUIAHUPOBAHUU
JOJKHBI OBITh YYTEHBI BO3MOXKHOCTH HCIIOJB30BAaHUS AJIEKTPOHHBIX (LIHU(PPOBHIX)
00pa3oBaTeIbHBIX PECYPCOB, SBISIOIIUXCS Y4EOHO-METOANUYECKUMU MaTepragaMu
(MyIbTUMEIUIHBIE MPOTPaMMbl, JJIEKTPOHHbIE YYEOHMKM U  33JaYHHKH,
AJIEKTPOHHBIE OWOIMOTEKH, BUPTyaJIbHBIC JIA0OPATOPHH, WTPOBBIE MPOTPAMMEI,
KOJUIEKIMM LU(POBBIX 00pa30BaTENbHBIX PECYpPCOB), HCIOJIb3YEMbIMH IS
oOy4YeHUsI U BOCIIUTAHUS PA3JIMYHBIX TPYII MOJIb30BaTENIEH, MPEICTaBICHHBIMU B
AJIEKTPOHHOM (LK(PPOBOM) BUIE U pEATU3YIOIIMMHU TUJAKTUYECKHUE BOZMOXKHOCTHU
UKT, conepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATENLCTBY 00 00pa30BaHUU.
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