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Pabouass mporpamMma mo XuMHH AJisi 00yYaromMxcsi § KJacCOB COCTaBJ€HA Ha
ocHoBe TpeOoBaHuN K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTENIbHOM
IpOrpaMMbl OCHOBHOTO 0O1Iero o0pa3oBaHus, MpeacTaBiIeHHbIX B DenepaabHOM
roCyJ1apCTBEHHOM 00pa30BaTEIbHOM CTaHJAPTE OCHOBHOT'O OOLIET0 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 [IpumepHOl mporpaMmbl
BOCIHUTAHUSA OOYYArOIIMXCS MPU TMOJYYEHWH OCHOBHOTO OO0IIEro oOpa3oBaHUs U
c yuétom KoHuenmuu mnpenopaBaHusi y4dyeOHOro mnpeaMera «XuMmus» B
oOpa3oBaTenpHBIX oOpraHusanusax Poccuiickoit @Dexpepaiuu, pearTu3yOIINX
OCHOBHBIE 001IeoOpa3oBaTenbHbie mporpamMMmbl (yTB. Pemenuem Kosteruu
Munnpocsemennst Poccun, nporokon ot 03.12.2019 N TIK-48H).

IMNOACHUTEJBHASA 3AIINCKA

CoryacHO cBOEMy Ha3HaueHHUIO padodasi MporpaMma SBISETCS OPUEHTHPOM
JUIS COCTaBJICHHMS pabOYMX aBTOPCKUX MPOTpaMM: OHa NaéT TMPEACTaBICHUE O
Hensix, oOmmel cTpareruu OOy4deHHs, BOCIUTAHUS U Pa3BUTUS OO0YYaIOIIUXCS
cCpelcTBaMH y4eOHOro rmnpeameTa «XHUMHS»; YCTaHABIMBAET 00s3aTeIbHOE
IpEeIMETHOE COAEpKaHHe, MPEAyCMaTPUBAET pACHpeeieHne ero Mo KiaccaM u
CTPYKTYPHUpOBaHME €ro IO pasfenaM W TeMmaM Kypca, OmpenesseT
KOJMYECTBEHHBIE W  KAYECTBCHHBIC XapPAKTEPUCTHUKUA  COACPIKAHUS, JaeT
pacmpezenenue y4eOHbIX YacoB 1O TEMAaTHYECKMM paszleiamM Kypca H
PEKOMEHIyEMYIO TIOCIIEIOBATEILHOCTh UX U3YUCHUS C YUYETOM MEKIPEAMETHBIX U
BHYTPEHHENPEIMETHBIX CBSI3€H, JIOTHMKHM Y4YeOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEH  OOyYaroImMXCs ONMpeACISIST BO3MOXHOCTH — MpeaMeTa IS
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 00Opa30BaHMs, a TaK XK€ TPeOOBAHUM K
pesynbrataMm oOy4eHHs] XUMUHU Ha YPOBHE IeJIeH U3YUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB YUEOHO-TI03HABATEIILHON JIESITENIbHOCTH / y4eOHBIX JEHCTBUN yYEHHUKA IO
OCBOCHHIO Y4EOHOTO COJICPKaHMUS.

OBHIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «XUMMUS»

Bxiag yuebnoro mpeamera « XuMus» B TOCTHXKCHHE I1€JIed OCHOBHOTO OOIIETO
oOpa3oBaHust 00YCJIOBJIEH BO MHOTOM 3HaY€HHWEM XMMHYECKOW HAYKW B IMMO3HAHUU
3aKOHOB TPHUPOBI, B PA3BUTHH MPOU3BOJUTEIBHBIX CHJI OOIIECTBA M CO3JAaHUHU
HOBOM 0a3bl MaTePUATBHOU KYJIbTYPHI.

XUMHSI Kak 3JJIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAyK pacIpOCTpPaHHIIA CBOE
BIIMSIHME HA BCE 00JIaCTH YEJIOBEYECKOr0 CYIIECTBOBAHUSA, 3a7ajla HOBOE BUJICHUE
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MHUpa, CTaJia HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOHN KYJIBTYPbI, HEOOXOIUMBIM
YCIIOBUEM U3HU OOIIECTBA: 3HAHHE XUMHUU CIY>KUT OCHOBOM 1711 ()OpMUPOBAHUS
MHPOBO33PEHUS YEJIOBEKA, €r0 MPEACTABICHUN O MATEPUAIIBHOM €IWHCTBE MHUPA;
BOXHYIO  pOJib  WrpatoT  (GopMUpyeMble  XUMHEW  MOpeACTaBICHUS O
B3aMMOIPEBPAIEHUAX JHEPrud U 00 DHBOJIOIUU BEUIECTB B  MPHUPOJIE;
COBpPEMEHHAasi XMMHUS HallpaBjeHa Ha pellieHUe TJI00aIbHBIX POOJIEM YCTOMYHBOTO
pa3BUTHSL  YEJIOBEYECTBA —  CBHIPbEBOM, HSHEPreTUYECKOW, MHUIIEBOM U
IKOJIOTUYECKOM 0€30MacHOCTH, MPOOJIEM 31PaBOOXPAHEHUSI.

B ycnoBusix BO3pacTaromiero 3Ha4eHus XMMUU B )KM3HU 00ILIECTBA CYLIECTBEHHO
MOBBICKJIACH POJb XUMHYECKOro o00pa3oBaHusa. B muiane couuanu3amuy OHO
SBISIETCS OJAHUM W3 YCIOBUH (HOpPMHUpPOBaHHS HMHTEIUIEKTa JIMYHOCTH U
FapMOHUYHOTO €€ pa3BUTU.

CoBpeMeHHOMY YEJIOBEKY XMMHUUECKUE 3HAHUSI HEOOXOIUMBI JIJ11 IPUOOPETEHUS
OOIIEKYJIbTYPHOTO YpPOBHS, MO3BOJSIOLIETO YBEPEHHO TPYAUTHCA B COLIMYME U
OTBETCTBEHHO y4aCTBOBaTh B MHOTI0OOpa3HOM KU3HU OO0IIECTBA, JJIsI OCO3HAHMS
BJXHOCTH Pa3yMHOI'O OTHOIIEHHMS K CBOEMY 3J0pPOBBIO U 3I0POBBIO APYIHX, K
OKpY’Karolel MPUPOJIHON cpelie, Il TPAMOTHOTO OBEICHUS IPU UCIIOJIb30BAHUHI
pPa3IMYHBIX MAaTEPUATIOB U XUMUYECKUX BEIIECTB B NOBCEIHEBHOM KU3HHU.

XuMuyeckoe o0O0pa3oBaHME B OCHOBHOM IIKOJIE SBJISETCS ©0a30BBIM 110
OTHOILIEHUIO K CHCTeME OOIlero XuMmMuueckoro ooOpazoBanus. I[losromy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO PEAIM3yeT MPUCYIIHE OOIIEMY XUMUYECKOMY
00pa30BaHUIO KIIIOUEBbIE LIEHHOCTH, KOTOpPHIE OTPAXKAIOT TOCYAAPCTBEHHBIE,
OOLIECTBEHHbIE U UHAUBUAYAIbHbIE MOTPEOHOCTH. DTUM OMNPEEIAETCS CYUHOCTb
oOwiel crpareruy 00y4yeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMU
y4eOHOTro peaMeTa « XUMHUsI».

N3yuenne mnpeamera: 1) cnocoOCTBYeT peanu3ali BO3MOXKHOCTEH st
caMOpa3BUTUS H  (HOPMUPOBAHMS  KYJIbTYypbl JUYHOCTH, €€ oOmend u
(GyHKIMOHATBLHOM TPaMOTHOCTH; 2) BHOCUT BKJIaJl B (POPMUPOBAHUE MBIIIJICHUS U
TBOPYECKUX CIMOCOOHOCTEH MOJIPOCTKOB, HABBIKOB MX CAMOCTOSITEIIbHOW Y4eOHOM
JEATEIIbHOCTH,  SKCIHEPUMEHTAIBHBIX M HCCJIENOBATENbCKUX  YMEHHI,
HEOOXOJMMBIX KaK B MOBCEIHEBHOW JKHU3HU, TaK W B MTPOo(ecCHOHATBLHON
NEATEILHOCTH;, 3) 3HAKOMUT CO CHEIM(PUKON HAYyYHOTO MBINIJICHUS, 3aKJIaIbIBACT
OCHOBBI IIEJIOCTHOTO B3IUIsila HA €AWMHCTBO MPHUPOJLI M YEIOBEKA, SBISIETCS
OTBETCTBEHHBIM ATarioM B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH
MoApPOCTKOB; 4) cmocoO0cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K
€CTECTBEHHO-HAYYHBIM 3HaHUSM, K IPHUPOJAE, K YEIOBEKY, BHOCUT CBOM BKJaJ B
IKOJIOTHYECKOE 00pa30BaHUE KOJbHUKOB.

Ha3BanHble HampaBieHHss B OOy4YEHHMM XMMHUHU OOECHEUMBAIOTCSA CIEeHUPUKON
COJlep KaHUsl TpeaMeTa, KOTOpBIM SBISETCS NEeAarorMueckd aJanTUpOBaHHBIM
oTpaxeHueM 0a30BOM HAYKH XUMHUH HA OTIPEICTIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuu OCHOBHOW IIKOJIbI OPHEHTHPOBAH HA OCBOCHHUE OOYyUYaIOIIUMUCS
OCHOB HEOPTaHUYECKON XUMHUHU M HEKOTOPBIX TOHATHI U CBEJECHUN 00 OTAEIbHBIX
00BEKTaX OPraHUIECKON XUMHUH.



Crtpykrypa coaepxaHusi mnpeamera c(OPMHUPOBaHa Ha OCHOBE CHCTEMHOTO
noaxoja K ero uzydeHuro. ConepkaHue CKIAAbIBAETCA U3 CUCTEMBbI MOHATUN O
XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKON PEaKIUu.
O6e 3TH CUCTEMBI CTPYKTYPHO OPTraHU30BaHbI MO MPUHIKITY MOCIEI0BATEIHLHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEACTABICHUW Pa3HOTO YPOBHS:
aTOMHO-MOJIEKYJIIPHOTO YYEHHsS KaK OCHOBBI BCETO €CTECTBO3HAHUS, YpPOBHS
[lepnognueckoro 3akona JI. M. MeHneneeBa Kak OCHOBHOIO 3aKOHa XUMUHU,
Y4eHUST O CTPOCHMM aToMa U XUMHUYECKOM CBSI3U, NPEACTaBICHUU 00
AIEKTPOJUTUYECKON JUCCOIMAIMA BEUIECTB B PACTBOpPAX. TE€OPETUUECKUE 3HAHUS
pacCMaTpUBAIOTCA HAa OCHOBE OSMIUPUYECKHA IIOJYYEHHBIX M OCMBICICHHBIX
(bhakTOB, pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHS K APYTOMY, BBITIOTHSS
GyHKIIUU OOBACHEHUS U MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHS U BO3MOKHOCTEH
MPAKTUYECKOTO0 MPUMEHEHUS U TIOJTYUYCHUS U3y4aeMbIX BEIIECTB.

Takas opraHuzamusi colepKaHUs Kypca CIOCOOCTBYET MpeACTaBICHUIO
XUMHUYECKOW COCTABJIAIOLIEN HAay4YHOM KapTUHBI MHUpa B JIOTMKE €€ CHUCTEMHOWU
npupoasl. Tem cambiM oOecreyuBaeTCs BO3MOKHOCTH (POPMHUPOBAHUSA Y
OOy4YaromMxcs IEHHOCTHOTO OTHOIICHHS K HAydYHOMY 3HAHUI0O W METOJaM
II03HAaHKUS B Hayke. BaXHO Takyke 3aMETUTh, UTO OCBOCHUE COJACPKaHUS Kypca
IPOMCXOAUT C [PUBJICYCHUEM 3HAHUM U3 pPaHEE M3YYCHHBIX KYypPCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» U «PuU3MKa. 7 KIacey.

HEJU U3YUYEHUSA YYEBHOTI'O ITPEJIMETA «XUMMUSA»

K nampaBneHuMr0  NEPBOCTENEHHOW  3HAYMMOCTH  NIPU  peaU3aluu
oOpa3zoBarenbHbIX (YHKIHN mpeamera «XUMHS»  TPAJAUIMOHHO  OTHOCST
dbopMHpoBaHUE 3HAHWM OCHOB XMMHUYECKON HAayKH Kak O00JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUUECKON JEATEIbHOCTH YEJIOBEKAa W KakK OJHOTO U3
KOMIIOHEHTOB MHUPOBOHM KyJIbTYpbl. 3ajada MpeaMeTa COCTOUT B (pOpMHpOBaHUU
CUCTEMbl XUMHUUYECKUX 3HAHUNW — BaXHEUIMX (PaKTOB, MOHSITUH, 3aKOHOB U
TEOPETUYECKUX TMOJOKEHUM, JIOCTYNHBIX OOOOIIEHHII MHUPOBO33PEHUYECKOTO
XapakTepa, s3blka HayKW, 3HAaHUM O HAy4YHBIX METOJaX H3yUYCHHS BEUIECTB U
XUMHUUYECKUX pPeakilui, a Takxke B (GOPMUPOBAHUM U PA3BUTUU YMEHHUHN U CIIOCOOOB
JEATEIIbHOCTH, CBS3aHHBIX C IJIAHUPOBAHWEM, HAOJIOJICHHEM W MPOBEJACHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIFOJICHUEM TMPaBHJI 0€30MacHOTO OOpaleHus ¢
BEILIECTBAMHU B OBCEHEBHOM JKU3HHU.

Hapsny ¢ »TuM 1nenum wu3ydeHuss NOpeaMeTa B MporpaMMe YTOUYHEHBI U
CKOPPEKTHUPOBAHBI C YYETOM HOBBIX NMPUOPUTETOB B CHCTEME OCHOBHOTO OOIIIETO
obpazoBanusg. Cerogus B oOpa3oBaHMH 0c000 3HAYMMON  NIPHU3HAETCH
HAMpaBJICHHOCTh OOy4YeHUsT Ha pa3BUTHE W  CaAMOpPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ UHTEIUIEKTA U 0011Iel KylIbTypbl. OOydeHUE YMEHUIO YUUTHCS U
MpoJOKaTh CBOE OOpa3oBaHUE CaMOCTOSITEIbHO CTAHOBUTCS OJHOM U3
BOKHEHIIMX PYHKIMN Y4EOHBIX MPEIMETOB.

B cBs3u ¢ 3TUM py U3y4EHUU MpPEIMETa B OCHOBHOM IIKOJIE JOMHHUPYIOIIEE
3HauYEHHE MPUOOPENH TaKHE 11eJ1, KaK:



e (opMupoBaHWE WHTEIUIEKTYalbHO pPAa3BUTOH JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY NPHUHATHIO DPELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMUMCS YCIOBUSIM JKU3HU;

® HaMpaBJICHHOCTh OOyUYEHHs HA CHCTEMATUYECKOe MPUOOIICHUE YUAIIUXCS K
CaMOCTOSITEIILHOW MMO3HABATEIBHOMN JEATEIBHOCTH, HAYYHBIM METO/IaM MO3HAHUS,
(GOpPMHUPYIOIIUM MOTHBAIIHIO U Pa3BUTHE CIIOCOOHOCTEH K XHMUMU;

e o0ecreueHue yCJIOBUM, CIOCOOCTBYIOMIMX MPUOOPETECHUIO O0YYArOIIMMHUCS
OIbITa PA3HOOOpA3HOW MAEATENbHOCTH, MO3HAHHMS U CAMOIIO3HAHMS, KITFOUEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN), WUMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3IMYHbBIX BUJOB ACSITEIHHOCTH;

e (opmupoBanue yMeHUil OOBSICHATH U OIICHWBATH SIBJICHUS OKPYXKAIOIIEro
MUpa Ha OCHOBAHWH 3HAHUH U OTIBITA, IOJYYCHHBIX TIPU U3yYCHUH XHUMUU;

e (dopmupoBanue y oOy4amomuxcs T'yMaHHUCTUYECKHX  OTHOUICHHH,
NOHUMAaHMsI [EHHOCTH XUMHYECKUX 3HAHUU JJIs BBIPAOOTKH HKOJIOTUYCCKH
11eJIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOH HEATENBHOCTH B IEJSNX
COXpaHEHHUsI CBOETO 3/I0OPOBbS U OKPYIKAIOICH MPUPOIHON CPEbI;

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

MECTO YYEBHOI'O IPEJIMETA «XUMHUSA» B YYHEBHOM IIJIAHE

B cucreme ob6mero oOpa3oBaHus «XUMHs» TPU3HAHA OO0A3aTEIBHBIM
y4eOHbIM MPEIMETOM, KOTOPbIA BXOJUT B COCTaB MPEIMETHON o0sacTu
«EcTecTBEHHO-HAYyYHbIE TPEIMETHD.

YyeOHbIM MIIaHOM Ha €€ u3ydyeHue oTBeieHo 134 y4eOHbIX yacoB — 10 2 U 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 COCTABIISIIONIEH COJEpIKaHMsI KOHKPETHOWU paboueit
nporpammbl. [Ipu sToM oOsi3atenbHas (MHBapUWAHTHAS) YacTh COJACPIKAHUS
npeaMeTa, yCTaHOBJICHHas pabodeil mporpaMMoii, U Bpems, OTBOJMMOE Ha €&
U3y4€HHUE, TOJKHBI OBITh COXPaHEHbI TTOJTHOCTHIO.

B crtpyktype paboueii mporpamMmbl Hapsay C TMOSCHUTEIBHON 3amuCcKON
BBIJICJICHBI CIIEIYIOLIUE PA3AEIIbL:

® IUIAHMpPYEMBbIE pE3yJbTaThl OCBOEHHUS YYEOHOro mnpeaMera «XuMUs» —
JUYHOCTHBIE, METANPEIMETHBIE, IPEIMETHBIC;

e coJiepKaHue Y4eOHOTro npeameTa « XUMUs 10 TojaM 00y4eHHUs;

® [PUMEPHOE TEMAaTUYECKOE IUIAHHUPOBAHUE, B KOTOPOM JETAIM3UPOBAHO
COJIEp KaHUE KaKJI0M KOHKPETHOW TEMBI, YKa3aHbl KOJIMYECTBO YaCOB, OTBOAUMBIX
Ha e W3y4YeHHEe, U OCHOBHbIE BHJIbl YYEOHOW JEATEIBHOCTH YYEHHKA,
dbopMmupyemMble NpU H3YYEHUU TEMbI, TPUBEIEH IMEpPEUYeHb JIEMOHCTpaIui,
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BBIIIOJIHACMBIX YUUTCIIEM, U IICPCYCHb PCKOMCH/YCMbIX na60paTopHHx OIIBITOB U
MMPAKTHYCCKUX pa60T, BBIIIOJITHACMBIX YUAIIIUMUCA.

COJAEPXAHUE YYEBHOI'O IIPE/IMETA

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 CUCTeMEe HayK. YHCThIE BEIECTBA U CMECH.
Crioco0bl pa3aeneHusi CMECEH.

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

Xumudeckass (opmyna. BaleHTHOCTh aTOMOB XMMHYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHast Macca. MaccoBast 10JII XUMHUECKOTO AJIEMEHTA B COSAMHECHUU.

dusnyeckre W XUMHYECKUE SBICHUS. XUMHUYECKas PEakius U e€ MPU3HAKH.
3aKOH COXpaHEHHs MacChl BEUIECTB. XUMHUYECKHe ypaBHeHHs. Knaccubukaims
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

XVMMHUYECKHUI SKCTIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOU MOCY/I0H, ¢ MpaBUIaMu
pabotel B smabopatropuu U TmpuéMamMu  oOpalieHuss ¢ JJabOpaTOPHBIM
o0opy/ioBaHMEM; H3YYEeHHE U ONHCaHue (PU3MYECKUX CBOWCTB 00pa3IloB
HEOPTaHWYECKUX BEIIECTB; HaOM0aeHne (u3NUecKuX (TUIaBJICHUE BOCKA, TasHUE
JbAa, pacTUpaHHWE caxapa B CTYIKe, KHICHHE U KOHJCHCAIUs BOJBI) U
XUMUYECKUX  (TOpeHue  CBeud, [MPOKaJMBaHWE  MEIHOHW  IMPOBOJIOKH,
B3aMMO/ICHCTBUE MeJia ¢ KUCJIOTOM) SIBJICHUM, HAOJII0/IEHHE U OTIUCAHUE TTPU3HAKOB
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
paszeneHuss cMmecel (C MOMOIIbI0 MAarHuTta, (QUIBTPOBAHUE, BbIIAPUBAHUE,
TUCTWUISIIMS, XpoMarorpadus), MPOBEACHWE OYHUCTKH TOBAPEHHOW COJIM;
HAOIO/ICHNE M OMHCaHWE PE3yJbTAaTOB MPOBEACHHS OIBITA, WILUTIOCTPUPYIOLIETO
3aKOH COXPAHEHHS MACChI; CO3/IaHE MOJeNIeH MOJIEKYJ (IIIApOCTEPIKHEBBIX ).

Baxuelue npeacTaBuTe M HCOPraHUYECKUX BeLIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT M mpoctoe
BemecTBo. HaxokneHue kucimopoma B Tpupoe, (U3HMYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopona. CrocoOsl
MOJYYeHUs] KHUCJIOpoJa B Ja0OpaTopud U MOpOoMbIIIeHHOCTH. Kpyrosopot
KHcIIopoa B mpupoje. O30H — aJljioTponHas MoAu(PUKaLUs KUCIOPOIa.

TernoBoit 3pPexT XUuMUYECKON peakluu, TEPMOXUMHUYECKUE YPABHEHHUS, K30~
U DHAOTEPMHUYECKHE pEaKUMU. TOIIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/1yXa,
yCWJIEHHE MApHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.
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Bopopon — anemeHT u npocTtoe BemecTBo. HaxoxaeHne Boaopoaa B MpUpOE,
buznueckue M XUMHUYECKHME CBOMICTBA, NPUMEHEHHUE, CIOCOOBbI TMOJYYECHHUS.
Kucnots! u conm.

KomnuectBo BemectBa. Moib. MosipHast macca. 3akoH ABoraapo. MoJsipHbIT
00bEM ra3oB. PacuéThbl M0 XUMHUYECKUM YPAaBHCHUSM.

dusnveckue cBorcTBa BoAbl. Boma kak pactBopurens. PactBopel. HackieHHbIE
Y HEHACBHIILICHHBIE PacTBOpbI. PacTBOpMMOCTh BemecTB B Boze.MaccoBas noiis
BEILECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA Bobl. OcHOBaHMs. Ponb pacTBOpoB
B MPUPOJEC U B KU3HMU ueloBeKka. KpyroBopoT BoAbI B MpUPOAE. 3arpsi3HEHUE
NpUPOIHBIX BOA. OXpaHa U OUYMCTKA TPUPOIHBIX BOJI.

Knaccudukanus neopranmueckux coeaunenuid. Oxkcunbl. Knaccuduxarms
OKCUJIOB:  cojeoOpasyrwoniue (OCHOBHBIE, KHUCJIOTHBIE, aM{(OTEpHbIE) U
HecoseoOpasyronue. Homenkiatypa okcuaoB (MeXIyHapoIHasl U TpUBHUAJbHAS).
Pu3nyecKre U XUMUYECKHE CBOMCTBA OKCUIO0B. [loiyyeHne okcuios.

OcHoBanusa. Krnaccudukanuss ocHOBaHUM: IIENOYM U HEPACTBOPUMBIC
ocHOoBaHuA. HoMeHknaTypa OCHOBaHMM (MEXIyHapoJHAass W TPUBHAIbHAA).
Pu3nyecKrue U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiryyeHre ocCHOBaHUH.

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

Conu. HomenknaTtypa cojield (MeXIyHapoaHasi U TpuBHaIbHAs ). DU3HUECKUE U
XMMHUYECKUE CBOMCTBA cosiell. [lomydenue comneil.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUI.

XAMUYECKHM  JKCIEPUMEHT: KAUYECTBEHHOE  OINpEIEICHUE  COJACPKAHMS
KHCJIOpOJa B BO3JAyXe; IMOJyYeHHEe, COOMpaHHWe, paClO3HaBaHUE M HU3YUYCHUE
CBOMCTB KHCJIOpOJa; HAOJIOJICHUE B3aMMOJICUCTBUSL BEIIECTB C KHUCJIOPOAOM U
yCJIOBUSI BO3HUKHOBEHMSI M TIPEKpAICHUS] TOpeHHs (MoXapa); 03HAKOMIICHHE C
oOpa3liaMd OKCHJOB M OINHKCAaHWE UX CBOWCTB; IIOJyYCHHE, COOMpaHUE,
pacno3HaBaHME€ M HW3Y4YEHUE CBOWMCTB BOJOpOAa (TOPEHHE); B3aMMOJICHCTBUE
Bojoposia ¢ okcuaoMm Menu (II) (Bo3MOXKHO HCIIOIB30BaHUE BHICOMATECPHATIOB);
HaOMIOIeHNEe  OOpa3IOB  BEIIECTB  KOJMYECTBOM | MOJb;  HMCCJEIOBaHUE
OCOOCHHOCTEM  pacTBOPEHHS  BEMIECTB C  PA3jIMYHOM  PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA; B3aUMOJICHCTBUE BOJABI C METa/UIaMH (HAaTPUEM U KaJbI[UEM)
(BO3MOKHO HCITIOJIb30BAHUE BUEOMATEPHUAJIOB); OMPE/ICICHUE PACTBOPOB KUCIIOT
U 1IeJI0Yel ¢ MOMOIIBI0 MHIUKATOPOB; UCCIIEIOBaHUE 00pa3I[0B HEOPTaHMYECKUX
BEILIECTB PA3IMYHBIX KJIACCOB; HAOJIOJICHUE W3MEHEHHS OKPACKHW WHIUKATOPOB B
pacTBopax KHUCIOT W Iesiodel; u3ydeHue B3aumojercTBus okcuma menu (I1) c
pacTBOPOM CEPHOM KHUCJIOTHI, KUCJIOT C METAJUIaMH, PEAKLMN HEUTpaIu3allui;
MOJIy4€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO METAJUIA JPYTUM U3
pacTBOpa COJM; PELICHHWE JKCHEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHeuiue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.



IMepuoanuyeckuii 3axoH u [lepuoanyeckas cucreMa XUMHYECKHUX JJIEMEHTOB
. A. MenaeneeBa. Ctpoenne aroM0OB. XUMH4YECKass CBsA3b. OKUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PeaKIU

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

Ilepnogmueckuit 3akoH. llepmomnueckas cucTEMa XUMHYECKUX JIIEMEHTOB
J. U. MenneneeBa.  KopoTkomepuonnas W JUIMHHONEPUOAHAS  (OPMBI
[Tepronnueckoit cucrtembl xumudeckux 3neMmeHToB J{. . Menneneesa. 1lepnoast
u Tpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CocraB atoMHbIX saep. M3orombl. Onexktponsl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [l. 1. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOTO
AJIEMEHTA 110 ero nosoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUsI paauyca aTOMOB XHWMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIAaM U epuoaaM. 3HaYEHUE
[Tepuoguueckoro 3akoHa u [lepuoandeckoi CUCTEMbI XUMHUYECKUX 3JIEMEHTOB TSI
pa3BuTus HayKu U npakTuku. J1. 1. MenneneeB — y4€HbIN U rpa)KJaHNH.

Xumuyeckass cBsi3b. KoBajieHTHass (MOJsipHAs MW HEMOJSIpHAs)  CBA3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAS CBS3b.

Crenenb okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iponeccsl
OKHCJICHUS U BOCCTAHOBJIECHHS. OKUCIUTENN U BOCCTAHOBUTEU.

XVWMHUYECKUI JKCIEPUMEHT: U3y4YeHHuEe oO0Opa3lioB BEIIECTB METAIOB U
HEMETAIJIOB;, B3aUMOJECHUCTBUE THUIPOKCHUAA IIMHKA C pPacTBOPAMHU KHUCJIOT H
1IeJI04YEel; IMPOBEICHHUE OIbITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTEBHBIX PEAKIUH (TOPEHHE, PEAKIINH PA3JI0KEHUS, COSTUHEHUS ).

MexknpeaMeTHbIE CBS3H

Peanu3anuss MeXNpeIMETHBIX CBS3€d MpH H3yYeHHH XHMHU B 8 Kiacce
OCYIIECTBIISIETCSI Yepe3 HCIOJIb30BAHME KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
NOHSTHH, TaK ¥ TOHITHHU, SBJISIOMUXCS CUCTEMHBIMHU JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OOmIMe ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIH (DaKT, THIIOTE3a, TCOPHS,
3aKOH, aHaJM3, CHHTE3, KJIACCU(PUKAIMS, TEPUOJUYHOCTh, HAOJIOJICHHE,
IKCIICPUMEHT, MOJICITUPOBAHKE, U3MEPEHUE, MOJICIIb, SIBJICHHUE.

dusuka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHI, U30TOIIBI,
pPalMOaKTHUBHOCTh, MOJICKYJA, SJCKTPUYCCKHIA 3apsiji, BEIIECTBO, TENO, O0BEM,
arperaTHOE COCTOSIHHE BEIIECTBa, ra3, (U3MYECKUE BEIWYHMHBI, EIUHUIIBI
U3MEpEeHusi, KOCMOC, TUIaHeThI, 3BE3/1b1, COJHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJBI, MOJIEC3HbIC
MCKOIIaeMbI€, TOTLUINBO, BOJHBIC PECYPCHI.



9 knacc

BemecTBo n xumuueckas peakius

[Tepuoguueckuit 3akoH. llepuomnueckas cucTeMa XUMHUYECKUX JIIEMEHTOB
. . Menneneea. CTpoeHHe aTtoMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPHUOJOB, Kalaus, KaJIbLUA U HX
COCIMHEHUI B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepmoanueckoit
CHUCTEME U CTPOCHHEM UX ATOMOB.

CrpoeHne BelECTBA: BHUABl XUMHUYECKOH CBA3U. THUIBI KPUCTAIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanys 1 HOMEHKIIATypa HEOPIraHUUECKUX BEIIECTB (MEKIyHApOIHAS U
TpUBUAJIbHAs). XMMHUYECKHME CBOWCTBA BEIIECTB, OTHOCSALIMXCS K Pa3IU4YHbIM
KJIACCaM HEOPraHWYECKUX COCAVHEHUH, T'€HETHUYECKas CBsI3b HEOPraHWYECKHUX
BEILIECTB.

Knaccudukanys XuMUYeCKUX peakiuil Mo pa3aTuyHbIM MPU3HAKaM (110 YHUCIY U
COCTaBy Y4YaCTBYIOLIMX B PEAKIMH BEUIECTB, IO TEIUIOBOMY A3(¢eKTy, II0
U3MEHEHUIO CTETECHENW OKHMCIEHUS XMMHUYECKHX 3JIEMEHTOB, MO0 OOpaTUMOCTH, IO
YUacCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsiTue o0 ckopocTH XuMHUYeckoll peakuuu. IlloHaTne 00 00paTUMBIX U
HEOOpAaTUMBIX XMMHUUYECKUX peakuusx. [IoHATHEe 0 TOMOreHHBIX M IeTepOre€HHBIX
peakuusix. IloHsatne o XumMudyeckoM paBHOBecHH. DakKTOpbl, BIUAIONIME Ha
CKOPOCTb XMMUYECKOW PEAKLUHU U MOJO0KEHUE XUMUYECKOTO PABHOBECHSI.

OKHUCANTENBHO-BOCCTAHOBUTENBHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKLuu. CocraBiienue YpaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HWCIIOJIB30BAHUEM  METOJA
AJIIEKTPOHHOTO OajaHca.

Teopust 3JIEKTPOIUTHYECKON AUCCOUMALNN. DIEKTPOJIUTHI U HE- DIIEKTPOJIMUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
xumuueckoi cBsizu. Crenens aucconauuy. CUbHbIE U Cl1a0ble JIEKTPOJIUTHI.

Peakiuu wioHHOTO OOMEHA. YCIIOBUS MPOTEKAHUS pPEaKIuii MOHHOTO OOMeEHa,
NOJIHBIE M COKpAalIEHHbIE HOHHBIE YypaBHEHUs peakuuii. CBoiiCTBa KHCIOT,
OCHOBAaHMM U cojlell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHYECKOM
nuccorumanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSTHE O THAPOIN3E COJICH.

XAMUYECKUN DKCHEPUMEHT: O3HAKOMIICHHE C MOJEISAMH KPHCTAJUIMYECKUX
pPEIETOK HEOPraHMYEeCKUX BEIIECTB — METANIOB W HEMeTauioB (rpadura u
ajiMasa), CJIOXXHBIX BEIIECTB (XJIOpUAa HATpHsl); HUCCIAEIOBAHUE 3aBUCUMOCTH
CKOPOCTH XHMMHUYECKOW pEeaKkIHH OT BO3JACHCTBUA Ppa3IUYHBIX (PAKTOPOB;
MCCIIEOBAHNUE AJIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IPOLECCA AUCCOLUALIN
KHCJIOT, IIEJoYeld W coyie (BO3MOXKHO HCIIOJIb30BAaHUE BHIEOMATEPHAIIOB);
IIPOBEJICHHUE ONBITOB, WJUTFOCTPUPYIOIIMX NPU3HAKH MPOTEKAHUS PEAKIIMI HOHHOTO
oOMeHa (oOpa3oBaHHME oOcajKa, BBIIEICHHE Ta3a, 0Opa30BaHHME BOJIbI); OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  pEeaKUui
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(ropeHue, peakMH pa3yIoKEeHHs, COEIUHEHUS); PACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMONIBI0O KAYECTBEHHBIX pEaKIMil HAa HWOHBI, pEUICHUE
HKCIIEPUMEHTAJILHBIX 3a]1a4.

Hewmeranibl 1 ux coequHeHus

OO6mas  xapaktepucTuka rajioreHoB. (OCOOCHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (Pu3MUecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XMUMHUYECKHE CBOMCTBA Ha TMpuMepe XJjopa
(B3aMMOJEHCTBUE C METalIaM{, HEMETaUIaM{, IIEeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KHCIOTa, XMMUYECKUE CBOMCTBA, NOJydYE€HHE, NpUMEHEeHue. JlericTBue
XJIOpa W XJOPOBOJOPOJA HA OpPraHW3M YeEJOBEKa. BaxkHeWmme XJIOopuabl U UX
HAXOXKJEHUE B IPUPOJE.

O6mas xapakrtepuctuka 3iemMeHTOB VIA-rpynmbel. OCOOEHHOCTHM CTPOEHHS
aTOMOB, XapaKTEPHbIEC CTEIIEHN OKUCIICHUSI.

CrpoeHue u (pu3nyeckue CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJA U CEPHI.
AnnoTtponHsle MOoAU(UKALMKM KUCIOPOAa U cepbl. XUMHUYECKUE CBOMCTBA CEPBHI.
CepoBonopoJ, cTpoeHue, (pu3nyeckue U XuMudeckue cBocTBa. OKCHUIBI Cepbl Kak
IPEJICTaBUTENIN KUCIOTHBIX oKkcuaoB. CepHass KucloTa, (QU3MYECKUE U
XMMHUYECKHE CBOMCTBAa (0OLIMEe KakK NpEICTaBUTEN Kilacca KUCIOT U
cneuuduueckue). XUMHUYECKHUE PEAKIMHU, JIeKAIIUe B OCHOBE MPOMBIIUIEHHOTO
cnocoba mosyuyeHusi cepHoil kucnotbl. Ilpumenenue. Coiim CepHOM KHCIOTHI,
KAueCTBEHHAsI peakuus Ha cyinb(aT-uoH. HaxoxaeHue cepel U €€ COCIMHEHUN B
npupoae. XUMHUUYECKOE 3arpsi3HEHUE OKPYXAIOLIEeH Cpellbl COCAMHEHUSMHU CEpbl
(KUCIIOTHBIE JTOXKAM, 3arpsA3HEHHUE BO3AyXa M BOJOEMOB), CHOCOOBI €ro
NpeI0TBPAICHUS.

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

A30T, pacnpocTpaHeHue B MNpupoie, (pu3nueckue M XHMHUYECKUE CBOWCTBA.
KpyroBoport azora B npupoje. AMMHaK, ero puU3ndeckue 1 XuMUIECKHe CBONCTBA,
nosyuyeHue W mnpumeHeHue. Coiau aMMOHMS, UX (PU3MUECKHE M XUMUYECKHE
CBOMCTBa, NpHUMEHEHHe. KauecTBEHHas peakuuss Ha WOHbBI aMMOHMS. A30THas
KHUCTO0Ta, €€ mMojJydeHue, (U3MYecKue M XHUMHUYECKUe CBOWCTBa (00IIMe Kak
IpeCTaBUTENs Kilacca KUCIOT U crneuuduueckue). VcnonbzoBaHue HUTPATOB U
coJieil aMMOHHMS B KQ4eCTBE MUHEPAIBHBIX YI00peHn. XUMHUYECKOE 3arpsi3HCHHE
OKpYXalolenl cpeapl COCNUHEHUSIMU a30Ta (KUCJIOTHBIE HOXKIU, 3arpsi3HEHHE
BO3]lyXa, TOYBBI U BOAOEMOB).

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

Ob6mrast xapaktepuctuka diemMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIICHUS.

VYrnepon, amioTpomHble MOAW(DUKAIIMKM, PACIpPOCTpaHEHHE B  MPHUPOJE,
bu3ndeckue W XUMHYECKHE cBoWcTBa. AxacopoOmms. KpyroBopor yriepona B
npupone. Okcubl yriaepoaa, ux (pusndeckrue U XMMHUECKHUE CBOMCTBA, IEHCTBUE
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Ha JKMBBIC OPTaHU3MBI, MOJYYCHHUE W MPUMEHEHHE. DKOJIOTHYECKUE TPOOIEMBI,
cBs3aHHBIe ¢ okcugoMm yriaepona(lV); rumoresa T1700aTbHOTO MOTETUICHUS
KJIMMaTa; MapHUKOBBINA 3D PeKT. YTonapHas KUCIoTa U €€ COJi, uX (U3NYECKUe U
XUMHUYECKHUE CBOMCTBA, MOJydeHUE U mpuMmeHeHue. KadecTBeHHas peakius Ha
KapOoHaT-uoHbl.  Mcnonb3oBanue  kapOOHaTOB B OBITY,  MEIUIMHE,
MIPOMBIIIUIEHHOCTH U CEJIbCKOM XO3SIMCTBE.

[lepBoHavasibHbIE TIOHATHS O0 OpPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIIEH, 3TaHOJI, TJINLEPUH, YKCYCHAs! KACIIOTA).
Nx coctaB u xumuyeckoe crpoeHue. llonstue o OHONOTMYECKH Ba)KHBIX
BEILECTBAX: JKHpaX, OeliKkaxX, YIVIEBOJaX — W HX pOJHM B JKU3HU YEJIOBEKA.
MartepuaibHOE €AMHCTBO OPTAHUYECKUX U HEOPTaHUYECKUX COCTUHEHUN.

KpemHuii, ero ¢pusznueckue 1 XMMHUYECKUE CBOMCTBA, MOTYYEHUE U IPUMEHEHHE.
CoenuHenust kpemHusi B npuponae. OOmuMe mnpeacraBieHuss 00 OKCHAC
kpeMuus(IV) u kpemuueBoi kuciore. CUIMKAThl, UX HCIIOJIb30BAaHUE B OBITY,
MEJIMLIMHE, TMPOMBIIUICHHOCTH. BaKHEWIME  CTPOUTEIbHBIE  MAaTEPHUAJIBL:
KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. Ilpobimembl 6e3o0macHOro
WCIIOJIb30BaHUsl CTPOUTEIBHBIX MAaTEPUAIOB B TOBCETHEBHOM KU3HH.

XVMMHUUYECKHUIN HKCIIEPUMEHT: H3ydYeHHE OOpa3lloB HEOPTaHMYECKHX BEIIECTB,
CBOMCTB COJISIHOM KHCJIOTBI; TPOBEJAECHNE KAUYECTBEHHBIX PEAKIUI HA XJIOPU]I-HOHBI
U HaOJIOJICHUE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTpaKkarolue (GU3n4ecKue u
XUMUYECKHE CBOMCTBA TJIOTEHOB U UX COECAUHEHUH (BO3MOXKHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAJIOB); O3HAKOMJICHHE C oOpasllaMu XJIOPUAOB (TaJIOT€HUIOB);
O3HAaKOMJIEHUE C 00pa3laMu cepbl U €€ COETUHEHUSIMU (BO3MOMXHO MCIOJIb30BAHKE
BHJICOMATEPUAIIOB); HAOIIOJIEHUE Tpoliecca OOYTIMBaHUS caxapa Ioj JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHCJIOTBI, HW3Y4YEHHE XUMHUYECKHUX CBOWMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJECHUE KAUECTBEHHON peaklMK Ha Cyb(dar-
WOH M HaOJIOJIeHUE TpHU3HAKa €€ MPOTEeKaHWUs; O3HAKOMJIEHHWE C (U3HMUECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHUH (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 u3ydyeHne MpU3HAKOB
MX MPOTEKAHMUsI, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3BMOKHO  HCIOJIb30BAHHE  BHUJAEOMATEPHUANIOB); U3yUYCHHE  MOJeneil
KPUCTAUIMYECKUX peImETOK anMasza, Tpaduta, QyliepeHa; O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOra3a; MoJIydeHHe, COOMpaHue, paclio3HaABAaHUE M U3y4YEHUE
CBOMCTB YTJIEKHUCIIOTO ra3a; NpOBEJECHUE KaueCTBEHHBIX peakuuid Ha kapOoHaT- U
CUJIMKAT-UOHBl U U3yYCHHE TPU3HAKOB WX MPOTEKaHWS, O3HAKOMJICHHE C
NPOAYKIIMEH CHJIMKATHOW MPOMBIIUICHHOCTH; PEIICHUE SKCIEePUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeMETaIUTbl U UX COCTUHEHUSD.

Mertaibl 1 KX COETUHECHUS

OO6mrast XapaKTepUCTUKA XUMUUYECKHUX JIEMEHTOB — METaJUIOB HA OCHOBAaHUHU WX
nonoxkeunsi B Ilepuogumueckol ~ cucTeMe  XMMHYECKHUX  AJIEMEHTOB
JI. 1. MenneneeBa u crtpoeHus aroMoB. CTpoeHHE MeTaioB. Meraiudeckas
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CBSI3b M METAJIMYECKas KPUCTANIMYECKas PEIIETKA. DIEKTPOXUMHUYECKHUI Psij
HarpspkKeHU MeTtawioB. Ou3nyeckue U XMMUYECKrUe CBOMCTBAa MeTauioB. OO0mme
CcrocoObl Toy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3alMUThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenoynple MeTaybl: MONOKEHHE B llepuonnueckoil cHcTeME XUMHUYECKUX
sanemeHToB JI. . MenzeneeBa; CTpOCHHE UX aTOMOB; HaxO0KJIEHUE B IPHUPOJIE.
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 [lepnoanueckoii cucreme xumudyeckux annemeHToB J[. 1. MenneneeBa; crpoenue
UX aTOMOB; Hax0ieHue B npupojae. usnyueckue u XMMUYECKUE CBOMCTBA MarHus
U Kanpluda. Baxseiimue coeauHEHUS Kaibldsg (OKCUJ, TUIPOKCHJ, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nonoxxkenue B lleproauyueckoil cucTeME XHMHYECKHUX 3JIEMEHTOB
. . MeHneneeBa; CTpOEHUE aToOMa; HaxoxJeHue B mpuponae. dusnueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHUIA U THAPOKCUIA
ATIOMHUHUSL.

XKenezo: mnonoxenue B Ileproanueckoil cHCTEME XHUMHYECKHUX SJIEMEHTOB
J. . MenneneeBa; cTpoeHue arToma; HaxOXKJIeHHE B mpupone. dusmyeckue u
XUMHUYECKUe CBOMcTBa »xene3a. Okcuibl, TuApokcuanl u conu xene3a(ll) u
xenesa(I1l), ux cocras, CBOICTBA U MOTYyUYCHHUE.

XUMHUYECKUIN HKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMi METaUIOB U CIUIABOB,
ux (UBUYECKUMHU CBOMCTBAMHU; W3YyUYCHHE PE3YJIbTATOB KOPPO3UU METAJIOB
(BO3MOKHO HCIIOJIb30BaHUE BHUEOMATEpPUATIOB), OCOOEHHOCTENW B3aMMOJICHCTBUS
OKCHJIa  KajublUMUsl W  HaTpus  CBOJOM  (BO3MOXHO  HCIIOJb30BaHUE
BHUJICOMATEPHUAIIOB); HMCCJIEIOBAHUE CBOWMCTB KECTKOW BOMBI; MpOLECCAa TOPEHUs
Kese3a B KUCIOopoJie (BO3MOXKHO HCIOJIB30BAHUE BHIEOMATEPHAIOB); PU3HAKOB
MPOTEKaHUSI KAYECTBEHHBIX PEAKIMH HAa WOHBI (MarHus, KajbIus, AJIOMUHUS,
nuHka, xxenesa(ll) u xeneza(Ill), mequ(Il)); HabmroneHne u onvcaHue MPOIECCOB
OKpallMBaHHS IIJJAMEHHM HWOHAMU HaTpusi, Kalus U Kaiblus (BO3MOXHO
WCIIOJIb30BAaHUE  BHUJICOMATEPUAIIOB); HCCleIOBaHHEe aM(OTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMUHUS M THAPOKCHAA ITMHKA; PEIIEHHUE SKCIEePUMEHTAIBHBIX
3aza4 o reme «BakHele MeTauIbl U UX COSIUHEHUSY.

XUMHs ¥ OKpYyXKarolias cpeaa

HoBbele marepuansl U TexHOJOrMU. BeliectBa m Marepualbl B IMOBCEAHEBHOU
JKU3HU 4YeJloBeKa. XUMHUS U 370pOBbe. be3omnacHoe MCMoJib30BaHHUE BEIIECTB U
XUMHUUYECKUX peakiuid B ObITy. llepBasg momoIips MpU XUMHYECKHUX OXKOTaX
1 oTpaBieHUAX. OCHOBBI SKOJOTHUYECKON IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpY’Karouien cpenbl (mpeaenbHas 10mycTuMasi KonreHTpamus seniects — [1JIK).
Ponb xvMun B perieHuu IKOJIOTHIECKUX MPOOIIEM.

[IpupogHbie WCTOYHHUKHU YTIIEBOJAOPOAOB (Yrojib, TPUPOAHBIA Ta3, HEDTH),
MPOIYKTHI KX TIEPEPAOOTKH, UX POJIb B OBITY ¥ TIPOMBIIILICHHOCTH.
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XVUMUYECKUH SKCIIEPUMEHT: M3yUeHHE OOpa3l0B MaTepHuanoB (CTEKJO, CILJIaBbl
METAJIJIOB, [TOJIUMEPHBIE MaTEPUAIIbI).

Me:xnpeaMeTHbIE CBSI3U

Peanuzanus MeXnpeaMETHBIX CBsi3ed IpPU HU3yYEHUHM XUMHM B 9 Kiacce
OCYILECTBIISIETCSl 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
HNOHSATUN, TaK U MOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JUJISl OTAENIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOr0 LMKJa. Peanmu3anus MEXKNPEIMETHBIX CBSI3€W IpHU
U3YYEHUU XUMUU B 9 Kilacce OCYIIECTBIISIETCS YEPE3 MCIOJIb30BAHME KAK OOIIMX
€CTECTBCHHO-HAYYHBIX TMOHATUH, TaK U TOHSATHUH, SBISIONIMXCS CUCTEMHBIMU IS
OTJENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTecTBEHHO-HAYYHBIE TOHATHSA: HAyYHBIM (aKT, TUMOTe3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KIacCupUKalusi, TNEepUOJUIHOCTh, HAOIIOACHHE,
HKCIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJIEIb, SIBICHHUE, NapHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

®dusuka: mMatepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUA, U30TOIIBL,
PaZOaKTUBHOCTD, MOJIEKYa, AIIEKTPUYECKUI 3apsj, POBOIHUKH,
HOJYIPOBOJHUKHU, JIUIJNEKTPUKHU, (POTODJIEMEHT, BEUIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, a3, pacTBOpP, pACTBOPUMOCTb, KpUCTANINYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusa: ¢orocunTes, nabixaHue, Ouocdepa, SKOCUCTEMA, MUHEPAIbHbIE
yIOOpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

I'eorpadusi: armocdepa, rugpocdepa, MUHEpasbl, TOPHBIE MOPOJbI, MOJIE3HbIE
UCKOTIaeMble, TOIUIMBO, BOJTHBIE PECYPCHI.

ININIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pE3yJIbTaThl  OCBOEHUS MPOTrpaMMbl  OCHOBHOTO  OOWIETro
o0Opa3oBaHUs JOCTUTalOTCs B XOJ€¢ OOyYeHHs XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEIBHON AesTeNbHOCTH Opranu3aii B COOTBETCTBUU C TPAAULIMOHHBIMU
POCCUICKUMH COLUMOKYJIBTYPHBIMU M JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
OPUHATHIMU B OOIIECTBE MpaBWJIAMM U HOPMaMHu IOBEIEHHUS U CHOCOOCTBYIOT
poleccaM CaMONO3HaHMs, CAMOPA3BUTHS U COLIMATM3ALNN 00yYaIOIIUXCSL.

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE  pe3yJbTaThl OCBOGHHUS IPOTPaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOydYeHUsT XUMHUU B €IUHCTBE y4eOHOU u
BOCIHUTATEIbHON AeaTeabHOCTH OpraHu3aiy B COOTBETCTBUU C TPAAULIMOHHBIMU
POCCHUHCKUMHU COLIMOKYJIBTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
OPUHATHIMU B OOIIECTBE MpaBWJIAMH U HOPMaMHu TOBEIEHHUS U CIOCOOCTBYIOT
npoleccaM CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMAIN3ALINN 00yJaroIuXcs.

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

1) IEeHHOCTHOTO OTHOUIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY
U HAy4YHOMY HAacJeIHI0, MOHMMAaHHUS 3HAYEHUsS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEpPHOW HH(pOpMaIeil o
NEPEIOBbIX JOCTHXKEHHUSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U 00IIECTBA;

I'paxxnanckoro BocnuraHus

2) NpeACTAaBICHHS O COLMAIBHBIX HOpPMax MW MPAaBWIAX MEXIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-HMCCIEAOBATEIbCKOM, TBOPYECKOM W JAPYTUX  BHUAAX
JeATEIbHOCTH; TOTOBHOCTH K Pa3sHOOOPAa3HON COBMECTHOW JEATENbHOCTH MpHU
BBIMIOJJTHEHUM Y4€OHBIX, I[O3HABATEJbHBIX 3aJay, BBIIOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX IPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpOLECCe JTOW Y4eOHOH JEesATENbHOCTH; T'OTOBHOCTH
OLICHUBATh CBOE TIIOBEACHUE M IIOCTYIIKM CBOMX TOBApPHUILEH C IIO3HULUHU
HPABCTBEHHBIX U IPABOBBIX HOPM € YYETOM OCO3HAHUS I10CIEACTBUM IIOCTYIIKOB;

IleHHOCTH HAYYHOI'O NO3HAHMS

3) MUPOBO33PEHUYECKUX MPEJICTABICHUN O BEIIECTBE M XMUMHYECKOW pPEaKIIUH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKA U COCTABJISIFOIIMX
OCHOBY JIJIi TOHUMAHUS CYITHOCTH HAy4HOW KapTUHBI MHpA; MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTEeIbHBIX MOTHBOB, HAMPABJICHHBIX HA MOJY4YCHUE HOBBIX 3HAHUH IO
XUMUH, HEOOXOIUMBIX JIJIsl OOBSICHEHUS HAOJI0JaeMbIX MPOIIECCOB U SBJICHMUIA;

5) no3HaBaTeNbHONU, MHPOPMAIIMOHHON U YUTATENHCKON KYJIbTYPhI, B TOM YHUCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C y4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKUMH CpEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

6) mHTEepeca K OOYy4YeHHI0O U TO3HAHUIO, JHO003HATETHLHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K  camMo00pa3oBaHWIO, TMPOEKTHOM W  HCCIEAOBATEIIbCKOM
JEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaJbHEHUIIIEM;

@opMHUPOBaHHUS KYJIbTYPbI 310POBbSA

7) OCO3HaHWS IIEHHOCTH >KM3HHU, OTBETCTBCHHOI'O OTHOIICHHS K CBOEMY
3IOPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KWU3HU, OCO3HAHUS TOCIECICTBUN U
HEMPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOs, HAPKOTUKOB, KYpEHUs),
HEOOXOMMMOCTU COOJIONEHUS TPaBUJI OE30MacHOCTH TPU  OOpaIIeHUu C
XUMUYECKMMH BEIIECTBAMH B OBITY U PEATHHOU KU3HM,
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TpynoBoro BocnuraHus

8) uHTepeca K MIPaKTUYECKOMY M3YUYEHHIO MPOQECCU U Tpyda pa3IudHOro poja,
yB@XEHHE K TPyJIy M pe3ysbTaTaM TpPYAOBOH AEATEIbHOCTH, B TOM YHUCIIE Ha
OCHOBE TPUMEHEHMs MpPEIMETHBIX 3HAHUM IO XUMHH, OCO3HAHHOIO BbIOOpA
VH/MBUIyaJIbHON TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMUH, OOLIECTBEHHBIX HHTEPECOB U OTPEOHOCTEI;
yCIEeIHON Npo(eCCUOHATIBHON I€ATENbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH;
TOTOBHOCTB aJallTHPOBATHCS B MPOPECCUOHANBHOM CPEIE;

IKOJIOTNYEeCKOr0 BOCIIMTAHUS

9) SKOIOTHYECKH IIeIeCOO0Pa3HOr0 OTHOIICHHS K MPHUPOJIe KaK HCTOUYHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMaHUS LIEHHOCTU 3/I0POBOIO U
O0e3omacHoro oOpa3a >KW3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY
Gu3nyecKoOMy M NCUXUYECKOMY 3/I0pPOBBIO, OCO3HAHMS ILEHHOCTU COOJIOJCHMUS
paBuJI OE30MaCHOTO MOBEEHUS MPU padOTE C BEIIECTBAMM, a TAKXKE B CUTYyallMsIX,
YTPOKAOIIUX 310POBBIO U )KU3HU JIOEH;

10) cnocoOHOCTH NMPUMEHATH 3HAHMSI, MOTydaeMble MPU U3YUYEHUU XUMHH, AJIs
peuieHus 3aJad, CBS3aHHBIX C OKPYKAIOIIEW NPUPOAHOW CpeNoil, NMOBBIIICHUS
YPOBHSL ~ DKOJIOTMYECKOW  KYyJIbTYphl, OCO3HaHUS TJOOAJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U IyTeH UX PEIIeHUs TOCPEACTBOM METOJI0B XUMUU;

11) SKOJOrMYECKOro MbIIUICHHS, YMEHHUS PYKOBOJICTBOBATHCS UM B
ITO3HABATEJIbHOM, KOMMYHUKATUBHOM U COILIMAJIbHOM IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wmeranmpeaMETHBIX pe3yJbTaTOB  BBIACISIOT 3HAYUMbBIE IS
dbopMupOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIMI, TUNoTe3a, (PakT, cucTema, MpoLecc, SKCHEPUMEHT MU Ap.), KOTOpbIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAay4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE IEUCTBUS (ITO3HABATENIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISITHUBHBIE), KOTOpble oOecneynBaroT (OpMHpPOBAHKE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHMIO M OCYUIECTBJICHUIO Yy4eOHOMH
NESATEIbHOCTH.

MertanpeameTHble pe3yibTaTbl OCBOEHHUS 00Opa30BAaTEIbHOW MPOrpaMMbl 110
XUMHH OTPAXKAIOT OBJIAJCHUE YHUBEPCAIBHBIMU MTO3HABATEIbHBIMH JICCTBUSIMU, B
TOM YHCJIE:

ba3oBbIMH JIOTHYECKMMHU AeHCTBUAMH

1) ymeHuneM HCNOIB30BaTh NMPUEMBI JIOTMYECKOTO MBILLIEHUS [PU OCBOCHHH
3HAHMI: PACKPBIBaTh CMBICI XUMHUYECKHX MOHATUN (BBIAEHATH UX XapaKTepHbIE
MPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU MOHSTHSIMH), WCIOIb30BAThH
MOHATHUS 17151 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U SIBJICHUI; BEIOUPATh OCHOBAHUA U
KPUTEPUH ISl KIACCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMUYECKHX PEaKIUi;
yCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXAY OOBEKTaMU HU3YUYCHUS;
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CTPOUTH JIOTUYECKHUE PACCYXACHHS (MHAYKTHUBHBIE, I€IyKTUBHbIE, 10 aHAJOTUN);
JienaTh BBIBOJIBI M 3aKITFOUCHUS;

2) yMEHHMEM MpPHUMEHSTh B MPOIECCe MO3HAHUA TMOHATUS (MPEIMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh HIMPOKO MIPUMEHSIEMbIE B XUMUU MOJICJIbHbBIE TTPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTAa), XUMUYeckas QopMylia U ypaBHEHUE
XUMHUYECKON peakiuu — MPH PEIIeHUH Y4eOHO-TI03HABATENIbHBIX 33]1a4; ¢ YYETOM
TUX MOJEJBHBIX MPEJCTABICHUN BBISABISTH U XapaKT€PU30BaTh CYLIECTBEHHBIE
NPU3HAKKA HU3YYaeMbIX OOBEKTOB — XHMHUYECKHUX BEIIECTB U XUMHYECKHX
peaklnii; BBISBIATh OOLIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIEACTBEHHBIE CBSI3H H
IPOTUBOPEYHS B M3YYAEMBIX MPOLECCAX U SABIEHUSX; MpeiaraTb KPUTEPUH IS
BBISIBJICHUS 3TUX 3aKOHOMEPHOCTEN M MPOTHUBOPEUMIl; CAMOCTOSATEIBHO BBIOUPATh
croco0 perieHus yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BbIOMpaTh HamOojee MOAXOMAIIUN € YYETOM CaMOCTOSITENIBHO BBIJEJIEHHBIX
KpUTEPHUEB);

ba3oBbIMH Hcc/I€10BATEILCKUMH AeHCTBUAMHU

3) yMeHHEM HCIOIb30BaTh MOCTABICHHbIE BONPOCHl B KAUECTBE MHCTPYMEHTA
NO3HAHMs, a TaKXKEe B KAuyeCTBE OCHOBBI JJs (OPMUPOBAHUS THIOTE3BI IO
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

4) npuoOpeTeHHE OIbITa MO IJIAHUPOBAHUIO, OpPraHU3alUU U IPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB: YMEHHE HaOMI0JaTh 3a XOJOM IIpolecca,
CaMOCTOATENbHO MPOTHO3UPOBATh €0 Pe3yJsbTar, (POpMYIHPOBaTh 000OIICHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEOBAHUS, COCTABIATh OTUET
O MpojieIaHHoM padboTe;

Pa6oroii ¢ ungopmanmei

5) ymeHueM BBIOMpPATh, AHAIM3UPOBATH W HHTEPIPETHUPOBATH HH(POPMALUIO
pa3MyYHBIX BUIOB U (HOPM MpEACTaBICHUS, MOTYYaEMYIO U3 Pa3HbIX HCTOYHHUKOB
(Hay4HO-TIONyJIIpHasl ~ JIUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHETa); KPUTUYECKHM OLIEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;

6) yMeHHEeM NPUMEHATh pa3IMYHble METOJbI U 3aMPOCHl IPU MOUCKE U OTOOpE
UHGOpPMAIlMM U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOAUMBIX JUIsl BBINOJHEHHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 ONpPEIEIEHHOTO THUIA; IPUOOPETEHHE OIbITa B
00JaCTH  MCHOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX TIOUCKOBBIX CHCTEM;
CaMOCTOATENILHO BHIOMPATh ONTUMANBbHYIO (hOpMY IIpeacTaBieHUs] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIaEMble 3a7a4d HECJIOKHBIMU CXeMaMH, JrharpaMmamu,
npyrumu popmamu rpaduKi U KX KOMOMHAIUSAMY;

7) yYMEHHEM UCHOJb30BaTh W aHAJUM3MPOBAaThH B IIpoliecce Y4YEOHOU W
UCCIIEIOBATENLCKON N1EATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIILICHHOCTH,
CEJIbCKOIO0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH MPUPOIHOU
Cpelbl;

YHuBepcaJbHBIMU KOMMYHUKATHUBHBIMH /1efiCTBUSIMH
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8) ymeHueM 3a7aBaTh BOIIPOCHI (B X0JI€ AUAJIOTa U/WIK AUCKYCCUH) TIO CYIIECTBY
oOcyx/naemMol TeMbl, (OpMYyIUpPOBaTH CBOM MPEJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

9) npuobpereHre onbITa MPE3CHTAIMN PE3YJIbTATOB BBHITOJIHEHHUS] XUMHYECKOTO
IKCIIepUMEHTa (J1Ta0OpaTOPHOrO OMBITA, Ja0OPATOPHOUN PabOTHI MO UCCIEIOBAHUIO
CBOICTB BEILIECTB, yU€OHOTO MPOEKTA);

10) 3aMHTEpecOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU MO3HABATEIBHOU U
UCCIIEIOBATENIbCKON JIESITENFHOCTH TMPH PEHICHUH BO3HMUKAIOMIMX MpoOsieM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3HMIHK (00CYXKIeHUs, 0OMEH
MHEHUSIMH, «MO3TOBBIC IITYPMBD», KOOPAWHAIIUS COBMECTHBIX JCHCTBHIA,
OTpe/ieTICHNE KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMIOJIHEHHOM paboThI U Ap.);

YHuBepCAJIbHBIMYU PEryJsiTUBHBIMU /1€l CTBUSIMH

11) ymeHreM caMOCTOSITENIBHO OMPENSIATh LENH ACSITeNbHOCTH, TIIAHUPOBATH,
OCYHIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BHIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
[IPEIJIOKEHHBIM QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUUN 00 M3y4yaeMbIX 0OBEKTaX — BEUIECTBAX U PEAKIUAX;
OILICHMBATh COOTBETCTBHE MOJTYUYEHHOTO pe3yJibTaTa 3asiBJICHHOM LIETH;

12) ymMeHueM UCHOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IMpejiaraeMbie B
YCJIOBUM 33/IaHUMU.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX pe3yIbTaTOB MO OCBOSHUIO 0053aTENILHOTO COICPKAHUS,
YCTAaHOBJICHHOTO JaHHOW TIPUMEpPHON paboueld MmporpaMMoM, BBIJEISIOT:
OCBOCHHBIE OOYYalOIUMHCS HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUH,
cnenuduyeckre sl MPeIMETHOM o0siacTh «XUMHUs», BUIBI JEATCIBHOCTH TIO
MOJYYEHUI0 HOBOTO 3HAHUSA, €ro HWHTEpIpeTalu, mpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYAIIUSX.

[IpenMeTHble pe3ynbTaThl OTPaXarOT CHOPMHUPOBAHHOCTH Yy OOYUYAIOIIMXCS
CIECIYIOIINX YMEHUM:

8 kiace

1) packpvisameb cmblcl OCHOBHBIX XHMHYECKHX IMOHITHH: aTOM, MOJIEKYIIa,
XMMHUYECKUH  DJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXXHOE 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, AJEKTPOOTPUIATEILHOCTh, CTENEHb OKHUCICHUS, XUMUUYECKas
peakis, KiaccuuKamus peakiuii: peakiiuu COSAUHEHUsI, PEaKIUU Pa3ioKEHHUs,
peakiuy 3aMEIeHMs, PeakIuu OOMEeHa, 9K30- M JIHAOTEPMHUUYECKHE PEaAKIIUH;
TeII0BOM A(PdeKT peakuuu; sapo aToma, JICKTPOHHBIM CJIOW aToma, aTOMHas
opOuTanb, pagdyc aroMa, XHMHYECKas CBS3b, IMOJSpHAs | HENoJspHas
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KOBAJICHTHAsI CBsI3b, MOHHAS CBSI3b, HOH, KATUOH, aHWOH, PacTBOP, MaccoBas O
BellecTBa (IIPOLIEHTHAS KOHIIEHTPAIUs) B PaCTBOPE;

2) unmocmpupoéams B3aUMOCBSA3b OCHOBHBIX XUMHYECKUX MOHATHN (CM. 1. 1) 1
MPUMEHSTH ATU MOHSTHS MPU OMUCAHUU BEUIECTB U UX MPEBPAIICHUI;

3) ucnonvzosams XUMUYECKYIO CUMBOJIUKY JUIS COCTaBIICHHS (POPMYJI BEIIECTB
Y YPAaBHEHHUI XUMUYECKUX PEAKIUM;

4) onpedensimb BAJICHTHOCTh aTOMOB 3JICMCHTOB B OMHAPHBIX COCIMHCHUSX;
CTETICHb OKHCIICHUS DJEMEHTOB B OWHAPHBIX COCIWHEHUSX; MPUHAIC)KHOCTH
BEIIECTB K OINpENeIEHHOMY KJIacCy COSAMHEHUN Mo (popmyriaMm; BUA XUMHUECKOH
CBsI3M (KOBAJICHTHAS] M HOHHAS) B HEOPTAaHUYECKUX COCTUHCHUSIX;

5) packpvisamo cmvicn Ilepuoanueckoro 3aKOHA . . Menneneena:
JEMOHCTPUPOBATh  TMOHWMAaHWE  IEPUOJUYECKOM  3aBUCUMOCTH  CBOWCTB
XUMUYECKUX DJIEMEHTOB OT WX TMojoKeHus B [leprogudeckoil cucteme; 3aKOHOB
COXpaHEHHUs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
y4eHHMsI, 3aKOHAa ABOTrajpo; OMUCHIBATh M XapaKTEepPU30BaTh TaOIUYHYIO (GOpMy
[lepuouueckoi CUCTEMBbI XUMUYECKUX DJIEMEHTOB: Pa3jiNvaTh MOHSATHUS «TJIaBHAs
noarpymmna (A-rpymnmna)» u «rnobouynas noarpymnmna (b-rpymnmna)», masnsie u Oobiiue
NEPUOJIbI; COOTHOCHTH  OOO3HAYEHUs, KOTOpblE HMMEIOTCA B TaOIuIe
«Ilepuoanueckass cucrema xumudeckux osnemeHToB JI. . MenneneeBa» ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB XHUMHUYECKHX 3JIEMEHTOB
(cocTtaB W 3apsAn sapa, oOImIee YHCIO JJIEKTPOHOB M PACHpeleleHHE HX II0
AIIEKTPOHHBIM CIIOSIM);

6) xkraccuguyuposames XMMUYECKUE DIIEMEHTHI; HEOPTaHWYECKHE BEUICCTBA;
XUMUYECKHE peakinu (110 YUCITY U COCTaBY YYaCTBYIONIUX B PEAKIIMH BEIICCTB, TIO
TeroBoMy 3P DeKTy);

7) xapaxmepuzosams (onucvleams) oOIME XUMHYCCKHE CBOWCTBA BEIECTB
pa3sMUYHBIX KJIACCOB, TOJTBEPXKAasl OINHUCAHUE TMPUMEpPaAMU MOJICKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

8) npoenoszuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KauyeCTBEHHOTO
COCTaBa; BO3MOXXHOCTHM MPOTEKAHUS XUMHUUYECKHX MPEBPAIICHUA B Pa3TUYHBIX
YCIIOBHUSIX;

9) ebiuucaAMb OTHOCUTEIBHYIO MOJICKYISPHYIO U MOJSIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJIO XMMHYECKOTO dJeMEHTa 1Mo (opMysie COSAMHEHHS; MAaCCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE; MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOMU
peaKkmum;

10) npumensimov OCHOBHBIE OIEPAIIUN MBICIUTEILHOM IEATCIbHOCTH — aHaJIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMaTU3aIuI0, KIIacCU(UKAIMIO, BhISIBICHUE
MPUYUHHO-CJICICTBCHHBIX CBSI3¢M — I HW3YYCHHUS CBOWCTB BCIIECTB U
XUMUYECKUX PEaKIMi; €CTeCTBEHHO-HAYYHBIC METO/IbI TTO3HAHUS — HAOJIOACHHE,
U3MEpPEHUEe, MOICIIMPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICIICHHBIN );

11) crnedosamsb ipaBUIaM MOJIB30BAHUS XUMHUYECKOH MOCYI0H U J1a00paTOPHBIM
o0opyZ0BaHUEM, a TAK)KE TIPaBHIIAM OOpaITieHUsI C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKITUSIMA TI0 BBITIOJTHEHUIO JTAOOPATOPHBIX XHWMHYECKHX OIBITOB TIO
MOJIYYCHUIO W COOMpAHUIO Ta3000pa3HBIX BEMIECTB (BOMOpOJA W KHUCIOPOA),
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IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MAaCcCOBOW JOJIEH PACTBOPEHHOTO
BEIICCTBA; IUIAHUPOBATh U MPOBOJUTh XHUMHYECKHE OJKCIEPUMEHTHI TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYEH W KHUCIOT C IOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondTarenH, METUIOPAHXK U JIp.).

9 kiacce

B cocraBe npeaMeTHBIX pe3yinbTaTOB MO OCBOECHUIO 0053aTENLHOTO CO/IepKAHUS,
YCTAaHOBJICHHOTO JIaHHOW TMpUMEpHOM pabouell mporpaMMoM, BBIJIEISIOT:
OCBOCHHBIE OOYYaIOIIMMUCS HAy4YHBbIE 3HAHMS, YMEHHUS U CIOCOOBI JIEWCTBUIA,
cnenuuyeckre Mg MPeIMETHON 00yacTh «XUMHS», BUABI JESITEIBHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHMS, €ro HWHTEpHpeTanuud, MNpeoOpa3oBaHUIO U
IPUMEHEHHUIO B Pa3JIMUHBIX YUYECOHBIX U HOBBIX CUTYaIUSX.

[IpeameTHbIE pe3yJbTaThl MPEACTABICHBI OTPAXalOT CPOPMHUPOBAHHOCThH Y
00y4Yaromuxcs CICIYIOMUX YMEHUMN:

1) packpvieame cmbici OCHOBHBIX XUMHUUECKUX MOHITUN: XUMUYECKUAN DJIEMEHT,
aTOM, MOJIEKYyJa, UOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CIOKHOE BEIIECTBO,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCJIECHHS, XHMHUYECKas
peakiysl, XMMUYECKas CBSI3b, TEIJIOBOM 3(PPEKT peakunu, MOJIb, MOJISPHBIA 00BEM,
pacTBOp; AJEKTPOJUTHI, HEDJIEKTPOJIMTHI, JJIEKTPOJUTUYECKAs JIUCCOLMALNSA,
peakuuu MOHHOTO OOMEHa, KaTajln3aTop, XMMHUUECKOe paBHOBecUe, 0OpaTUMbIE U
HeoOpaTuMble peakuuy, OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHBIC peakuuy,
OKHUCJIUTENIb, BOCCTAaHOBUTENIb, OKHCICHHE W BOCCTAHOBJIEHHUE, AJJIOTPOIHMS,
aM(OTepHOCTh, XHMHYECKass CBS3b (KOBaJCHTHAs, HOHHAs, METaJUIMYecKas),
KpUCTaJUIMYECKasl PEeIIETKa, KOPPO3Us METAIIOB, CIIABbl; CKOPOCTh XHUMHUYECKOU
peakuuu, npeaenbHo ponyctumas kontentparus (I1IK) Bemectsa;

2) unmocmpuposams B3auMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI (CM. T1. 1) 1
MPUMEHSTH ATH MOHATHS IPY OMUCAHUU BELIECTB U X MPEBPAIICHMUI;

3) ucnonvzosamv XUMUYECKYIO CUMBOJIUKY JUISI COCTABIICHHs (POPMYIT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

4) onpedensimb BAJICHTHOCTh U CTEIICHb OKHUCJICHUS XUMHUYECKHX JJICMCHTOB B
COEJIMHEHUAX Pa3IUYHOr0 COCTaBa; MPUHAIJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHUH Mo ¢opMyliaM; BHJI XUMHUYECKOW CBsI3U (KOBaJCHTHas,
VWOHHAs, METaJuIMYecKas) B HEOPraHMYECKUX COEIMHEHHMSX; 3aps] HOHa II0
XUMHUYECKON (hopmyIie; XapakTep cpeAbl B BOJHBIX PacTBOpax HEOPraHUYECKHX
COEIMHEHHI, TUIT KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BELIECTBA;

5) packpvisamv cmoicn [lepuoguueckoro 3akona JI. WM. MennmeneeBa u
JEMOHCTPUPOBATh €ro MOHHMMAaHHUE: OIMUCHIBATh M XapaKTepHU30BaTh TAOJIMUHYIO
dopmy Ileproanueckoit cucTeMbl XUMUYECKUX JJIEMEHTOB: Pa3inyaTh MOHITHS
«riaBHas noArpynna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynna)», mansie u
OOJbIIME  TEPUOJIbl; COOTHOCUTH  OOO3HAYEHUs, KOTOpblE HMMEITCA B
NEePUOJIMYECKON TaONMIe, C YUCIOBBIMH XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX BJEMEHTOB (COCTaB W 3apsj sjapa, oOllee YUCIO AJIEKTPOHOB U
pacrpejiesieHue UX IO JIEKTPOHHBIM CJI0SIM); OOBSICHATH OOLIUE 3aKOHOMEPHOCTHU

20



B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUI B Mpejeniax MalbIX MepruoIOB
Y TJIABHBIX MOJATPYII C YYETOM CTPOCHHS UX aTOMOB;

6) xkraccuguyuposames XMUMUYECKUE SJIEMEHTBI; HEOPTaHWYECKHUE BEIICCTBA;
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBY YYACTBYIOIIMX B PEAKIIUU BEILECTB, IO
TerIoBoMy 3(h@eKxTy, MO H3IMEHEHUIO CTENEeHEW OKHUCICHHUS XUMHYECKHX
AJIEMEHTOB);

7) xapaxmepuzoséams (ONUCHIBATB) O00OIIHME M CHCHU(PUUESCKHE XHUMHYCCKUE
CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIECTB, MOJATBEPKIasi ONMCAHUE MPUMEpPaMHU
MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUI COOTBETCTBYIOLIUX XUMHUUECKHUX PEaKIHil;

8) cocmaesnsimv ypaBHEHUS ~ ANEKTPOJIUTHYECKOW  JIUCCOUMAIMHM  KHUCIOT,
LIEJI0YEd M COJICH; IIOJHBIE M COKpAIIEHHBIC YPAaBHEHUS pPEAKIMM HOHHOTO
oOMeHa; YpaBHEHHS peaklui, TMOATBEPKIAIONINX CYIIECTBOBAHHE TC€HETUYECKOM
CBSI3M MEX/IY BEIIECTBAMH Pa3IMUHBIX KJIACCOB;

9) packpvieamv  cywnocmbs  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKIUH
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOrO OanaHca ITUX PEaKIHii;

10) npoenosuposams cBOWCTBA BEIIECTB B 3aBHCUMOCTH OT WX CTPOCHHS,
BO3MO>KHOCTH MPOTEKAHUSI XUMUUECKHUX IPEBPAICHUN B Pa3IMUHBIX YCIOBUSIX;

11) gviuucisims OTHOCUTEIBHYIO MOJICKYJISIPHYEO M MOJISIPHYIO MAcChl BEIIECTB;
MacCOBYIO JOJK0 XMMHYECKOrO 3JIEMEHTa IO (OpMyse COEIUHEHHS; MACCOBYIO
JIOJII0 BEIIECTBA B PacTBOPE; MPOBOAUTH PAacyEThl MO YPAaBHEHUIO XUMHUYECKON
peaxImmy;

12) crnedosamsb ipaBUiIaM MOJIB30BAHUS XUMUYECKOHN MOCYAO0H U JIAOOPATOPHBIM
000pyIOBaHUEM, a TaK)Ke TPaBUIIaM OOpaIICHHs C BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKIMSAMU TI0 BBIMOJHEHUIO JIA0OPATOPHBIX XWMUYECKUX OIBITOB IO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKUCIOTO Ta3a);

13) nposooums peakuu, MOATBEPKIAAONINE KAYSCTBEHHBI COCTaB PAa3JIMYHBIX
BELIECTB: PaclO3HABaTh OMBITHBIM MyTEM XJIOPHJI-, OpOMHI-, HOAUA-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THUIPOKCUA-HUOHBI, KaTUOHbI aMMOHHS M HOHBI
U3YYEHHBIX METAJJIOB, NMPUCYTCTBYIOIIME B BOJHBIX PAacTBOPAaX HEOPraHUYECKHUX
BEIIIECTB;

14) npumensimb OCHOBHBIC OTIEPALIUN MBICIUTEIBHON ACATEILHOCTH — aHAIU3 U
CHUHTE3, CpaBHCHHE, OO0OOIIEHHWE, CHCTEMAaTH3aIldI0, BBIABICHUE IPUYUHHO-
CIIICTBEHHBIX CBSI3€M — Ui M3y4YEHHUS CBOMCTB BELIECTB M XHUMHUYECKUX
peakiuii; ecCTeCTBEHHO-HAYYHBIE METOABI MMO3HAHUS — HAONIOJICHHEe, U3MEpPEHHUE,
MOJICJIUPOBAHUE, SKCIEPUMEHT (PeaibHbIi U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

Bcero 136 4,

8 KJIIACC (2 u B Hezemto, Bcero 68 u)

[IpumepHbIE TEMBI,
PacKphIBAIOIINE JaHHBIH
paszel nporpaMmsl, U
KOJIMYECTBO YaCOB,
OTBOJAMMOE Ha UX U3YUYEHUE

OcHOBHOE coJiepKaHUE

OcHOBHBIC BUIBI ACATCIBHOCTH
00yJarOIIMXCS

DNEKTPOHHBIN
00pa3oBaTeIbHbBIN

pecypc

Paznen 1. [lepponauanbublie xuMmuueckue noHsatus (20 )

Tema 1. XuMmust — BaykHas
00J1aCTh €CTECTBO3HAHUS U
MPaKTUYECKON JeATeIbHOCTH
yesoBeka (5 )

[Ipenmer xumuu. Poiab XuMHum B )KU3HU

YeIIoBEeKa. XMMHS B CHCTEME 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.

[Ipu3HaKky U yciIOBUS MPOTEKAHUS

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

JleMoHCcTpAUM:
1. JTaGopatopHoe o60py10BaHKE.

e  PackpsIBaTh CMBICT
U3y4aeMbIX OHATHH.

e  PackpsIBaTh posib XUMHH B
IIPUPOJIE U KU3HU YEJIOBEKA, €€
CBA3b C IPYTHUMH HAyKAMH.

e  Pa3imuarh 4ynuCTHIE
BELIECTBA U CMECHU; OJTHOPOIHBIE
Y HEOJIHOPOJHBIE CMECH.

e Paznuuars Pusnueckue u
XUMUYECKHUE SBIICHUS.

e  OmnpeaensTe NPU3HAKU
XUMUYECKUX PEAKINI U YCIOBUS
UX MPOTEKAHUS.

e (CrnenoBaTh npaBUIaM
M0JIb30BAaHUSI XMMUYECKOM
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2. Paznnynple BUIBI XUMUYECKOM
MOCY/IBI.

3. O6pa3isl BerecTB. 4. CiocoOsl
pasneneHusi cMecei (puapTpoBaHUeE,
BBITTApUBAHUE, JUCTUILISIHUA,
xpomarorpadusi). JlaboparopHbie u
NMpaKkTU4YecKue padornl
Jlabopamopnwie onvimul: Oncanve
(U3MYECKUX CBOWCTB BEIIECTB.
Paznenenne cMecu ¢ MOMOIIBIO
MarauTa. Illpakmuyeckue padomot.
Ne 1. [IpaBuna paGoTsl B 1abopaTopuun
U IpUEMBI 0OpaIeHust C
71a060paTOPHBIM 000PYAOBAHUEM.

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

OCYJI0¥ 1 TaOOpaTOPHBIM
000pyI0BaHUEM, a TaKkKe
paBuiIaM OOpalleHus ¢
XUMHUYECKUMHU BEIIECTBAMH B
COOTBETCTBUM C UHCTPYKLUUAMHU
10 BBIIIOJIHEHUIO IPAKTUYECKUX
pabor.

e [InmanupoBaTh 1 MPOBOAUTH
XUMHYECKUN IKCIIEPUMEHT 110
U3YYEHHUIO U OIIMCAHUIO
(u3nYECKUX CBOMCTB BEIIECTB,
CIOCO0O0B pa3ziesieHus: cMecen
BEILIECTB.

e lcnonw3oBars npu
BBINIOJIHEHUU Y4€OHBIX 3aIaHUH U
B [IPOLIECCE UCCIIEIOBATEIBCKON
NEATEIbHOCTA HAYYHO-
NONYJIAPHYIO JINTEPATYPY
XUMHYECKOTO COAEPIKAHMS,
CIIPaBOYHBIE MATEPHAIIBI,
pecypcel UaTEpHETA.

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

Tema 2. Bemectsa u
xuMuueckue peakiuu (16 )

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 MOJICKYJIAApHAdA Macca.

MaccoBas 10J11 XUMUYECKOTO
JIEMEHTA B coeInHeHnn. Pu3nyeckue
Y XMMUYECKUE SIBJIICHUS. XUMHUYECKas
peaxkuus. [IpusHaku u ycimoBus
MPOTEKAHUS XUMUYECKUX PEAKIUH.
XHUMUYECKUE YPABHEHUS.

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

e [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 MTOHITHIA U 3aKOHOB
U IPUMEHSTh 3TH TIOHATHS IPH
OTMCaHWU CBOWCTB BEIIECTB U
UX TIPEBPALICHUN.

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

e OnpeaensTe 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 XJIOPUIOM Oapus,
paznoxenue ruapokcuaa meau(Il),
B3aMMO/JICHCTBHE XKEJE3a C Cepon,
B3aUMOJICHCTBHE KEJIE€3a 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

— OTHOCHUTENBHON MOJIEKYJISIPHOU
MacChl BEIIIECTB;

— MAacCOBOM JIOJIM XUMHYECKOTO
aJieMeHTa 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((PUIIMEHTHI B ypABHEHUSAX
XUMHYECKUX PEaKIUH.

e (CrnenoBaTh NMpaBUIIAM
MOJIb30BAHUS XUMUYECKOU
MOCY/I0¥ 1 TAOOPaTOPHBIM
000pyZI0BaHUEM, a TAKKE
npaBuiIaM OOpalieHus ¢
BELIECTBAMH B COOTBETCTBUHU C
WHCTPYKITUSIMU TIO BBITIOJTHEHUIO
71a00PATOPHBIX XUMUYECKUX
OTIBITOB.

e licnosib30oBaTh 1pu
BBITIOJTHCHUH YUYE€OHBIX 3aaHUN
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

KontpomnbHas pabota 1o
TeMme « 2. BemiectBa u
xuMuueckue peakuuny (1 )

Pasznen 2. BaxkHeiilue npeacraBurein Heopranmieckux BemecTs (30 1)

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

Bo3nyx — cmech razos. Cocras
BO3ayXxa. Kucnopong — aneMeHT u
npocToe BeniectBo. O30H —
AJTOTPOITHAS MOAU(PUKAIIHS
kuciopoaa. Haxoxmaenue kuciopojia B
npupoze, PU3NIECKre U XUMUIECKUE
CBOMCTBA (pEaKIUHU OKUCIICHUS,
ropenue). YcloBUsS BOSHUKHOBEHHUS U
npekparieHus ropeans. [lonsrue

00 okcuaax. CriocoObl OTyYEHUS
KHUCJIOpO/ia B JJabopaTOpuu U

e PackpeIBaTh CMbICI
U3Yy4aeMbIX [TOHATUN U
IIPUMEHSATH 3TU MOHATHS IPU
OIMCAaHNUU CBOWCTB BEILIECTB U UX
[IPEBPALICHUM.

e XapakTepus3oBaTh
(omuchIBaTh) COCTAB BO3/yXa,
bu3nUecKue 1 XUMHYECKHUE
CBOMCTBA KHCIIOPOJa, CIIOCOOBI
€ro MOJy4YEHUs], IPUMEHECHHE U
3HA4YECHUE B IIPUPOJIE U )KU3HU
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MPOMBIIIUIEHHOCTH. [IprMeHenue
kuciopoaa. KpyroBopot kuciopona B
npupoje. TernmoBoit ahdext
XUMHUYECKOUN peaKinu, MOHATHE O
TEPMOXHUMHUECKOM YpaBHEHHUH, SK30- U
HIOTEPMUUYECKUX PEAKIIUAX.
TomnuBo (HedTh, yroyib U METaH).
3arpsi3HeHUE BO3/1yXa, CIIOCOOBI €To
IpEIOTBpAICHHS. Y CUIICHHE
NapHUKOBOTO 3 (ekTa, pa3pylieHre
030HOBOTO cJ1051. JleMmoHCTpauu
BaumopeiictBue docdopa, cepbl

U JKeJie3a ¢ KUCIOPOJOM (BO3MOKHO
UCIIOJIb30BaHUE BUICO-OIIBITOB).
Omnpenenenue coaep:kaHusi KUCiIopoaa
B Bo31iyxe. OMbITHI,
JIEMOHCTPUPYIOIINE YCIOBUS
BO3HUKHOBEHUS U MIPEKPAIICHUS
TOPEHHSI.

JlabopaTopHbie U MIpaKTHYECKHE
padoThI

Jlabopamopnbwiii onvim:
O3HakomileHHE ¢ 00pa3liaMu OKCUIOB.
[Tpaktrueckas pabora: No 3.
[Tomy4yenue u coOupanue Kucaopoaa,
V3y4YE€HUE €r0 CBOMCTB.

YeJI0BeKa.

o (CpaBHUBATH pEaAKINU
TOPEHUSI U MEJJIEHHOTO
OKHCIICHUSI.

e CoOupatb nmpubOOpkI 175
MOJTyYEHHUsI KUCTIOPOia
(BBITECHEHHEM BOJIBI U BO3AYXA).

e Pacno3HaBath ONBITHBIM
IIYTEM KUCIIOPOI.

e lcnomnws3oBath
XUMHYECKYIO CUMBOIIUKY JIJIS
COCTaBJICHHS (POPMYJT BEILIECTB,
MOJIEKYJISIPHBIX ypaBHEHUHN
XUMHAYECKUX PEAKINN C yIaCTUEM
KHUCIIOpO/JIa.

e OOBSICHATH CYIIHOCTh
HKOJIOTUYECKUX MPOOIIEeM,
CBSI3aHHBIX C 3arps3HEHUEM
BO3/lyXa.

e (CemoBarh npaBuiIamM
0e30omacHoOi paboThI B
nabopaTopuu Mpu
MCIIOJIb30BaHUU XUMUYECKOM
MOCY/IbI U 000PYI0BaHUS, a
TaK)Xe MpaBuiiaM 0OpaIeHus ¢
TOpPIOYMMH BEILIECTBAMH B OBITY.
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Buviuucnenus

— MOJIEKYJISIPHOM MacChl KUCJIOPOa

M 030HA Ha OCHOBAaHUHM aTOMHOM MacCCHI
XHMHUYECKOT0 dJIEMEHTa

e [Inanuposarts u
OCYILECTBJISITh HA ITPAKTHKE
XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOAUTHL HAOIIOJICHUSI, 1eTIaTh
BBIBO/IBI 10 pe3yJIbTaTam
AKCIEPUMEHTA.

e Y4acTBOBaTh B COBMECTHOM
paboTe B IpyIIIE.

e lcnonp30BaTh MpU
BBITIOJIHEHUH YYE€OHBIX 3aJaHUI U
B IIPOLIECCE UCCIIENOBATEIBCKON
JIEATEIIbHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COJICpIKAHUS,
CIIpaBOYHBIC MaTEpPHUAIIbI,
pecypcsl MHTEpHETA.

e BricTpanBath pa3BEpHYTHIE
MACbMEHHBIE U YCTHBIE OTBETHI C
OTOpoi Ha HH(OPMAITHIO U3
y4eOHHKA U CTIPAaBOYHBIX
MaTepuaioB, IPaMOTHO
WCIIOJIb30BaTh N3y4YECHHBIN
MOHATUMHBIN ammapar Kypca
XUMUHU

Tema 4. Bonopona. Ilousitue
0 KHCJIOTAX M COJIAX

(59

Bonopoa — aneMeHT u npocrtoe
BeuiecTBo. Haxoxaenue B mpupoje,
(bU3MYECKUEe U XUMUYCCKHIE CBONCTBA

e PackpsIBaTh CMBICH
M3Yy4aeMbIX IIOHATHU U
[IPUMEHSATH TU ITOHATHUS [IPU
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(Ha mpuMepe B3aUMOAEHCTBUS C
HEMETaJlJIaMH U OKCUJaMHU METaJlIOB),
IPUMEHEHHUE, CIIOCOOBI MOTYYECHHUS.
[TonsiTve 0 KUCIIOTaX U COJSIX.
JleMoHCTpanun

[Tomyuenue, cobupanue u
pacro3HaBaHHe BOJOPO/Ia.

['openue Bomopona.

BzanmopeiicTBre BOJOpo/ia C OKCHIOM
menu(II).

JlabopaTopHble M MpPaKTHYeCKHUe
padoThI
JlabopamopHuwiti onvim:

B3aumopeiicTBre KUCIIOT ¢ METAJUIAMH.

Ipaxmuueckas paboma:
Ne 4. TTonydyenue u cobupanue
BOJIOPO/ia, U3YUYECHUE E€r0 CBOKCTB.

Buviuucnenun

— MOJIEKYJISIPHOM MAcChl BEILIECTBA HA
OCHOBAHUHM aTOMHOM MacCCHI
XUMHUYECKHUX DJIEMEHTOB

OMKMCAHUK CBOMCTB BEIIECTB U HX
MPEBPAILICHUMN.

e XapakTepu3oBaTh
(onuceIBaTh) (PU3HMUECKUE U
XUMHYECKUE CBOMCTBA BOAOPO/IA,
CIIOCOOBI €T0 MOJTYYEHHUs,
MIPUMEHEHUE.

e (CoOupats npubop ajst
MOJIy4EHHS BOJIOPOJIA.

e lcnomnws3oBath
XUMHUYECKYI0 CUMBOJIMKY JJIs1
COCTaBJICHHS (JOPMYJT BEILIECTB,
MOJIEKYJIIPHBIX YPaBHEHUI
XUMHAYECKUX PEAKINN C yIaCTUEM
BOAOPO/IA.

e (CnenoBarh mpaBUIaM
0e30macHo paboThHI B
nabopaTopuu Mpu
UCITOJIb30BAaHUN XUMHUYECKOU
MOCY/IbI U 000PYI0BaHUS, a
TaK)Xe MpaBuiiaM oOpaIieHus C
TOPIOYMMU BEILIECTBAMHU B OBITY.

e [Lranuposars u
OCYUIECTBJISTH Ha MPAKTUKE
XUMHUYECKUE IKCIIEPUMEHTHI,
MPOBOANUTDH HAOJIOIEHUS, I€TaTh
BBIBOJIBI 110 pE3yJIbTaTaM
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AKCIIEpUMEHTA.
e VY4acTBOBAaTh B COBMECTHOU
paboTe B rpyIie

Tema 5. KosinuecTBeHHBIE

OTHOIIICHUA B XMMHH
(49)

KomnuectBo BemecTsa. Mosb.
MousipHas macca. 3akoH ABOrazipo.
Monsipablit 006EM ra3oB. Pacuérsr 1o
XUMHUYECKUM YPABHEHUSIM.

JlemoHcTpanus
OOpa3s1ipl BEIIeCTB KOJIUYECTBOM |
MOJIb.

Buvtuucnenusn

— 00bEMa, KOJIMYECTBA BEIlIECTBA ra3a
10 €T0 U3BECTHOMY KOJIHYECTBY
BEILECTBA U O0BEMY;

— 00BEMOB T'a30B MO YPABHEHUIO
peakiuy Ha OCHOBE 3aKOHA 0ObEMHBIX
OTHOLIEHUI Ia30B

e PackpeiBaTh CMbICI
M3Yy4aeMbIX ITOHATHN U
MIPUMEHSTh 3TU NOHATHUS, & TAKKE
W3YYEHHBIE 3aKOHBI U TEOPHUH IS
pELIeHNs pacuETHBIX 3a/]1a4.

e BbIUKCIATH MOJIIPHYIO
Maccy BEIIECTB; KOJIMYECTBO
BeIlleCTBa, 00BEM raza, Maccy
BEILIECTBA;

e [IpoBoauTh pacy€Tsl 1O
YPaBHEHUSM XUMHUYECKUX
peaKIuii: KoJInuecTBa, 00béMa,
MaccChl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce
pEareHTOB WUiIU NPOAYKTOB
pEeaKInH.

e BreicTpauBaTh pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
Omopo¥ Ha HH(pOpMAITHIO U3
y4eOHHKa U CIPAaBOYHBIX
MaTepHaoB, FPAMOTHO
UCITIOJIb30BaTh U3YUEHHBIN
MOHSTUHHBINA anrapar Kypca
XUMUU
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Tema 6. Boxa. PactBopbl.
IMousiTue 00 OCHOBAHUAX

(5 4)

du3nuecKkrue CBOMCTBA BOJbI. AHAIU3 U
CUHTE3 — METOJIbl U3yUYEHUSI COCTaBa
BOJIBI.

XUMHUYECKHE CBOMCTBA BOIBI (peakIuu
C MeTaJulaMH, OKCHJIaMHU METaJIJIOB U
HEMETAJIJIOB).

CocraB ocHoBanui. [lonsarue 06
WHJIMKATOPaX.

Bona kak pactBopurens. PacTBopsl.
PacTBOprMOCTH BEIIECTB B BOJE.
HacpllieHHbIe ¥ HEHACHIILICHHbBIE
pacTtBopbl. MaccoBast 107151 BEIIECTBA B
pacTtBope.

Ponp pacTBOpPOB B MPUPOJIE€ U B )KU3HU
yenoBeka. KpyroBopor BoibI B
MIPUPOJIE.

3arps3HeHne NpupoaHbIX Boj. OxpaHa
Y OYKMCTKA MPUPOJAHBIX BOJI.

JleMoHCTpauumn

DJIEKTPOIU3 BOIbI; CHHTE3 BOJbI,
B3aUMO/ICHCTBHUE BObI C METAJIAMU
(Na, Ca) (BO3MO>XHO UCTIOJIb30BAHUE
BUJICOMATEPUAJIOB).

PacTBOpeHue BEIECTB € pa3anyHOU
PacTBOPUMOCTBHIO.

HccnenoBanue pacTBOPOB KUCIOT U

e PackpsIBaTh CMbICI
M3y4aeMbIX OHATUN U
MPUMEHSIThH ATU OHSATHUSI TIPU
ONKMCAHUH CBOMCTB BEIIECTB U UX
IIPEBPAILECHUAN.

e XapakTepu3oBaTh
¢buznyecKkrue 1 XuMHUYECKHUE
CBOMCTBA BOJbI, €€ POJIb KaK
PacTBOPUTEIIS B IPUPOJHBIX
IpolLeccax.

e (CocCTaBisATh YpaBHEHHUS
XUMHAYECKUX PEAKINN C yIaCTUEM
BOJIBI.

e  OOBSICHATH CYIIHOCTh
HKOJIOTUYECKUX MPOOIIEeM,
CBSI3aHHBIX C 3arpPsI3HCHUEM
MIPUPOJIHBIX BOJI, CTIOCOOBI
OYMCTKH BOJbI OT IPUMECEH,
MEpBI 110 OXPaHe BOJ OT
3arpsi3HEHHUS.

e [InanupoBath u
OCYUIECTBJISTh HA MPAKTUKE
XUMHUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTHL HAOIIOICHUSI, JIeTIaTh
BBIBOJIBI 11O pe3yJIbTaTaM
HKCIIEPUMEHTA.

e (CenoBarh NpaBuIaM
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IeJI04Yel ¢ MOMOINIBI0 MHIUKATOPOB.

JlaGopaTopHbIe U MPaKTHYECKHE

padoThI

Ilpaxmuueckas paboma:

No 5. IIpuroroBiieHrE PaCTBOPOB C
OnpeAeIEHHON MaCCOBOM 10JIEH
PacTBOPEHHOIO BEIIECTBA.

Buviuucnenua

— C UCHOJIb30BAaHUEM IOHSITHS
«MaccoBas JI0JISI BEIIEeCTBA B
pacTBoOpe»

0e3omacHol paboThHI B
nabopaTopuu Mpu
UCITIOJIb30BAaHUU XUMHYECKOU
MOCY/Ibl U 000PYI0BAHUS.

e [IpoBOANTH BHIUKCICHUS C
MPUMEHEHUEM TTOHSTHUS
«MaccoBasi JI0JIsI BEIIEeCTBA B
pacTBoOpe».

e lcnonb3oBaTh npu
BBITIOJIHEHUH YY€OHBIX 3aJaHUI U
B IIPOLIECCE HCCIIEA0BATEIBCKOM
NeSTETbHOCTH HayYHO-
MOMYJSIPHYIO JINTEPATypPy
XUMHYECKOTO COJIEpKAHUS,
CIIPaBOYHBIC MaTEPUAIBI,
pecypcsl MHTEpHETA.

e BricTpanBaTh pa3BEPHYTHIC
MMCbMEHHBIE U YCTHBIE OTBETHI C
OTOpoii Ha HH(DOpMAITHIO U3
y4eOHHKA U CTIPABOYHBIX
MaTepHuajoB, IPaMOTHO
UCITIOJIb30BATh U3YYCHHBIN
MOHSITUMHBINA anrapar Kypca
XUMUHU

Tema 7. OcHOBHBIE KJIACCHI
HEOPraHMYeCKHuX
COeIUHEHU M

Kinaccuduxanuys HeopraHuuecKux
COEJIMHEHUH.
OKcupl: cocTaB, Kiaccupukaius

e KraccuduuupoBaTh
M3y4yaeMble BEIIECTBA 10 COCTaBYy
Y CBOMCTBaM.
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(11 9)

(OCHOBHBIE, KUCIIOTHBIE, aM(OTEPHBIE,
HEeC0JIe00pa3yrolIre ), HOMEHKIIATypa
(MexayHapoHas ¥ TPUBHATIbHASA).
[TonyyeHue u XUMHUYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(DOTEPHBIX
OKCHJIOB.

OcHoBaHUs: cOCTaB, Kiaccupukanus,
HOMEHKJIaTypa (MEeXIyHapOaHas U
TpUBUAJIbHAs), PUBHUECKUE U
XUMHYECKHE CBOMCTBA, CITOCOOEI
MOJTYICHUSI.

Kucnotsi: coctas, kiaccuduxanusi,
HOMEHKJIaTypa, (U3NUEeCKUe 1
XUMHUYECKHE CBOMCTBA, CITIOCOOBI
MOJTyYCHUSI.

Psn akTMBHOCTH METaJIOB.

Conu (cpenHue): HOMEHKIIATypa,
CIIOCOOBI MTOTYYCHUS, B3aMMO/ICHCTBHE
coJieil ¢ MeTajljlaMu, KMCIIOTaMH,
IIeJI0YaMH ¥ COJISIMU.

['eHeTrueckas CBS3b MEXTY KjaccaMu
HEOPTaHWYECKUX COCTUHCHU.

JlemoHcTpanuu
OO6pa3upl HEOPTAaHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

o CoctaBisaTh HOpMYIIbI
OKCHJIOB, KUCJIOT, OCHOBAHHIA,
COJIEM Y HA3bIBATh UX IO
MEKTyHapOIHOW HOMEHKJIAType.

e [IporHo3upoBaTh CBOKCTBA
BEILECTB Ha OCHOBE OOIIMX
XUMHYECKUX CBOMCTB U3yUYECHHBIX
KJIACCOB/TPYIII BELIECTB, K
KOTOPBIM OHHM OTHOCSITCSI.

e (CoCTaBisATh MOJIEKYJISIPHBIE
YPaBHEHHUS PEAKIUH,
WUTIOCTPUPYIOIINX XUMUYECKUE
CBOMCTBA U CIIOCOOBI MOTYYEHUS
BEILECTB U3YUYEHHBIX
KJIACCOB/TPYIIIL, & TAKXKe
MOATBEPKIAIOIINX T'€HETUYECKYIO
B3aUMOCBSI3b MEXy HUMHU.

e [Ipou3BOANUTH BEIYUCICHUS
M0 YPaBHEHUSAM XUMUYECKUX
pEaKIUH.

e [Lmanuposats u
OCYUIECTBJISTh HA MPAKTUKE
XUMHUYECKUE IKCTIEPUMEHTHI,
MPOBOAUTHL HAOIIOICHUSI, JIeTIaTh
BBIBO/IbI 10 pE3yJIbTaTam
HKCIIEPUMEHTA.

e (CenoBarh NpaBuIaM
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BzaumopericTBre pacTtBopa CEpHOU
KHCJIOTHI ¢ okcuioM meau(1Il).
Peakuuns HenTpanu3amuu.
BriTecHeHUE OJHOTO MeTaJlIa APYTrUM
13 pacTBOpa COJIU.

JlaGopaTopHble ¥ NpaKTHYeCKHUe
padoThI

JlabopamopHvie onvimoi.

B3aumoneiicTBre KUCIIOT ¢ METAJUIAMH.

[TonyueHne HEPACTBOPUMBIX
OCHOBAHHUU.

B3aumopericTBre HEPACTBOPUMBIX
OCHOBAHUU C KUCIIOTAMH.

Paznoxenue runpoxcuaa meau(Il) mpu
HarpeBaHUH.

IIpaxmuueckas paboma:

Ne 6. Pemenune skcnepuMeHTAIBHBIX
3aja4 1o TeMe «OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COCTUHEHUN.

Boituucnenua
— 110 YPAaBHEHUSIM XUMHUECKUX
peakuuii

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

e lcnonp30BaTh pu
BBIIIOJIHEHUH YYE€OHBIX 3aJaHUI U
B IPOLIECCE UCCIIEIOBATEIBCKON
JEeATEIbHOCTH HAYYHO-
HOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIEPKaHUS,
CIIPaBOYHBIE MaTEPHUAIIbL,
pecypcbl HTEpHETA.

e BricTpauBaTh pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
Omopo¥ Ha HH(pOpMAITHIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepHuaioB, FPAMOTHO
MCIIOJIb30BaTh N3yYEHHBIN
MOHSITUMHBIN anmapar Kypca
XUMUHU

KonTpoabnas padora mo
TeMe 7. OCHOBHBIE KJIACChI
HEOPraHM4YeCKHUX
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coeqnHeHui (1 4)

Paznen 3. Ilepuoguuecknii 3akoH u Ilepuoanyeckas cucrema xumudeckux djaemenToB . . MenaesieeBa.

CTpOCHl/Ie aTOMOB. XMMHYecKasi CBsI3b. OKNCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE Pe€aKIInu (15 I-I)

Tema 8. Ilepuoguyeckui
3akoH u Ilepuoguveckas
CHCTEeMa XUMHUYECKHUX
3JIEMEHTOB

1. A. MenaeJieeBa.
Crtpoenne aToma (7 4)

[TepBbie MOMBITKY KiIaccupuKaum
XAMHUYECKUX JJIEMEHTOB. [IoHATHE O
rpynmnax CXOAHBIX 3JIEMEHTOB
(111eJI0YHBIE U IIEIIOYHO3EMENIbHBIC
METaJIJIbl, TaJIOT€HbI, UHEPTHHIC Ta3bl).
DneMeHThI, KOTOpbIe 00pa3yroT
aMdoTepHbIe OKCHJIBI U THAPOKCHUJIBI.
[lepronnueckuil 3aKOH U
[Ieproanyeckast cCUCTEMAa XUMUYECKUAX
sanemenToB /. 1. Menpaeneena.
[Tepuopl, rpynIibl, HOATPYMIIHI.
DU3NYECKUN CMBICT TOPSIKOBOTO
HOMeEpa JIEMEHTA, HOMEPOB MEPUOIA U
rpynmnsl. Ctpoenne atomoB. CocTas
aTOMHBIX szep. M30Tonbl. DIEKTPOHBL.
CtpoeHue >IeKTPOHHBIX 000J10YeK
aTOMOB TEepBbIX 20 XMMUYECKUX
aneMeHTOB [leproauuecko CUCTEMBbI
. 1. Menpaeneena.

XapaKTepUCTUKA XUMHYECKOTO
AJIEMEHTA T10 €r0 MOJOKEHUIO B
[Tepunonnueckoit cucreme 1. Y.
MenneneeBa. 3HaueHUE

e PackpeiBaTh CMbICI
MEPUOIMYECKOTO 3aKOHA.

e [loHMMATH CyllIECTBOBAHHE
MEPUOANYECKON 3aBUCUMOCTH
CBOMCTB XUMUYECKHX 3JIEMEHTOB
(M3MEeHeHue paJnycoB aTOMOB U
ANEKTPOOTPULIATEHLHOCTH) U UX
COEMHEHUH OT IMOJIOKEHHUS B
MEPUOIMYECKON CUCTEME U
CTPOEHHUS aTOMA.

e VYcCTaHaBIMBATh CBS3b
MEK]1y TIOJIOKEHHUEM DJIEMEHTA B
MEPUOJNYECKON CUCTEME U
CTpOEHHEM ero aroma (CocTaB U
3apsia siapa, ooIIee Yuciio
AIIEKTPOHOB U PacIpeAesieHUuE ux
10 DJIEKTPOHHBIM CJIOSIM).

e [IporHo3upoBaTh XapaxKrep
W3MEHEHUS CBOMCTB 2JIEMEHTOB U
WX COCJMHEHUH IO TPYIIaM 1
nepuonam lleprnoanueckou
CHUCTEMBI.

e XapakTepu3OBaTh
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[Teproan4eckoro 3aKoHa
[TeproAMYECKON CUCTEMBI XUMUUYECKUX
AJIEMEHTOB JIJIs1 Pa3BUTHSI HAYKU U
npaktuku. . 1. MenneneeB —
YYEHBIN, NEAAror U rPa)KJaHVH.

JleMoHCTpanumn

KopoTkoneprnoanas n
JUTMHHOTIEPUOAHAST (POPMBI
[Tepromnyueckoi CHCTEMBI XUMHYECKUX
anemenToB /. 1. MeHaeneena.
O3HakoMJIeHHE ¢ 00pa3liaMu METaJIJIOB
1 HEMETaJlJIOB.

JlaGopaTopHble U NpaKTHYeCKUe
padoThI

JlabopamopHuwiti onvim:
B3anmopericTBre ruipoKCuIa HUHKA C
pacTBOpaMHM KHUCJIOT U IIEJIOUYEH

XUMHYECKHUE AIIEMEHTHI IEPBBIX
TPEX NEPUOIOB, KaIMs, KAJIbLIUS
10 UX MOJIOKEHUIO B
ITepuoauueckon cucreme

. . Menneneena.

e (CrnenoBarhb NpaBUiIaM
0e3omacHoOi paboThI B
nabopaTopuu Mpu
UCITOJIb30BAaHUU XUMHUYECKOU
HoCyZbl U 000PYIOBaHUS.

e BrIcTpanBarh pa3BEPHYTHIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha HH(POpMAITHIO U3
y4eOHHKA U CIIPAaBOYHBIX
MaTepHuaioB, FPAMOTHO
MCIIOJIb30BaTh N3yYEHHBIN
MOHSITUMHBIN anmapar Kypca
XUMUHU.

e lcnonws3oBath npu
BBITIOJTHEHUH Y4€OHBIX 3aJaHUN
TEKCThl y4eOHUKa, CIIPAaBOYHbIE
matepuansl (Ilepuognueckyro
CUCTEMY XMMHUYECKHX JIEMEHTOB
1. 1. Menneneesa, Tabiuily
pPacTBOPUMOCTH KHUCIIOT,
OCHOBAHUM M COJIEH B BOJE,
AIEKTPOXUMUYECKUN PsiT
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HaIpsHKCHUH METasioB).

e lcnonw3oBatTh npu
BBITIOJTHEHUH YYEOHBIX 3aJaHul U
B MPOILIECCE UCCIEA0BATEIbCKON
JIESITETbHOCTH HAYYHO-
MOIYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COAECPKAHMUS,
CIIPABOYHBIE MATEPUAIIBI,
pecypcol MHTEpHETA

Tema 9. Xumunueckas
CBSI3b.
OKHCINTEIBHO-
BOCCTAHOBHUTEJIbHBIE
peakuuu

(8 4)

QHGKTPOOTPI/IHaTeJIBHOCTB aTOMOB
XUMHNYCCKHUX 3JICMCHTOB.
XUMHYECKas CBSI3b (I/IOHHaH,

KOBAJICHTHAA ITOJIAIPHAA U KOBAJICHTHAA

HenoJisipHas). CTerneHb OKUCICHHUS.
OKMCIIUTEIbHO-BOCCTAHOBUTEIBHBIE

peakiuu (OBP). [Iporiecchl okucneHus

U BOCCTAaHOBJIEHUS. OKUCITUTEIN U
BOCCTAHOBHUTEIN.

JleMoHCTpauumn
OKHCINTENBEHO-BOCCTAHOBUTEIIBHBIE
peakMu: TOPEHNE, PEAKIINH
Pa3IoKEHUsI, COEAMHEHUS

e PackpsIBaTh CMBICI
M3y4aeMbIX TTOHSTHM.

e Omnpenensitb BUI
XHMHUYECKOU CBSI3U B
COCTMHCHUM.

e Omnpenensith CTENECHb
OKHCIICHUS] XUMHUYIECKOTO
aJIeMeHTa 110 (hopMyJIe ero
COCIMHEHHSI.

e Omnpenensith JIEMEHT
(BelI1ecTBO) — OKUCIUTEND U
AJIEMEHT (BEIIECTBO) —
BOCCTAHOBUTEb.

e  OOBSICHATH CYIIHOCTh
IIPOIICCCOB OKUCIICHHS 1
BOCCTAHOBJICHUS.

e (CoCTaBJIsTh AJIEKTPOHHBIN
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OasiaHc ¢ y4€TOoM YHclia
OTJIAHHBIX U MIPUHATHIX
AJIIEKTPOHOB.

e (CocTaBisaTh ypaBHECHHE
OKHUCIIUTENIbHO-
BOCCTAHOBUTEJILHON PEAKIIVH.

e lcnonp30BaTh pu
BBITIOJIHEHUU YYE€OHBIX 3aTaHUM
TEKCThI yueOHHUKa,

® CIIPAaBOYHBIEC MaTEpHUabI
(IepUOANYECKYIO CUCTEMY
XUMUYECKUX DJIEMEHTOB
. 1. Menneneea, Tabauily
PacTBOPUMOCTHU KHUCJIOT,
OCHOBAHUM U COJICH B BOJIC,
AIEKTPOXUMHUYECKUN PsIT
HaIpPsHKEHU METAJIOB)

IoBTOopenue (1 4)
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9 KJIACC (2 u B Henento, Bcero 66 )

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

OcHOBHOE coepKaHne

OcHOBHBIC BUIBI ACATEIBHOCTH
00yYaromMXCcst

DNeKTPOHHBIN
o0OpasoBaTenbHbII

pecypc

Paznen 1. [lepBonavyanbuble XumMudeckue NoHATHs (20 )

IloBTOpEeHue U yrirydJjienue
3HAHUU OCHOBHBIX
pa3zuenoB

Kypca 8 kiacca
(6 1)

[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[PI‘IeCKOI)'I CHUCTEMC

Y CTPOEHHEM MX aTOMOB.
Knaccudukaiys 1 HOMEHKIIaTypa
HEOPTraHWYECKUX BEIIECTB
(MexXayHapoHas ¥ TPUBHAIbHAS).
XHUMHUYECKHUE CBOMCTBA BEIICCTB,

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 KaJIbIUS
10 UX ITOJIOKEHHUIO B
[lepnognueckoun cucreme
. 1. Menpeneena.

e KraccuduuupoBaTs U
Ha3bIBaTh HEOPraHUYECKUE
BEIIECTBA U3YUYECHHBIX KJIACCOB.

e OmnuceiBaTh 00IIHE
XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB,
MOJTBEPKAATh CBOMCTBA
MIpUMEpPaMU MOJICKYJISIPHBIX

YPaBHEHUN XUMHYECKUX PEAKIUN.

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
[lepunonyeckoi CUCTEMbI XUMHYECKUX
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
MAaTePUaIOB, 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

XUMHUYECKUX PeaKkIui
(4 9)

Knaccudukaiys XuMU4eCKUX peakiui
10 Pa3INyYHbIM NPU3HAKaM (110 YUCIY U
COCTaBY YYaCTBYIOIIMX B PEAKIINH
BEILECTB, N0 TeIUIOBOMY 3 (exTy, 1o
M3MEHEHUIO CTENEeHEN OKUCICHUS
XUMHUYECKUX IJIEMEHTOB, 110
00paTUMOCTH, TI0 YYACTHIO
KaTaju3aropa). JK30- U

e PackpsIiBaTh CMBICH
M3Yy4aeMbIX ITOHATHN U
MPUMEHSThH 3TU MOHITHS MPU
ONMCAHWU CBOWMCTB BEILIECTB U UX
[IpEBPALICHUM.

e KraccuduuupoBaTh
XUMHYECKUE PEAKIIUH 110
Pa3JIMYHBIM [IPU3HAKAM.
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HHAOTEPMUYECKUE PEAKIIUH,
TEPMOXHUMUYECKHE YPaBHEHUS.
[ToHsITHE O CKOPOCTU XUMUYECKOU
peaKIui.

[loHsATHE O TOMOTE€HHBIX U
reTeporeHHbIX peakuusax. [lonarue 06
00paTUMBIX U HEOOPATUMBIX
XuMHUueckux peakuusx. [louarue o
XUMUYECKOM paBHOBecHH. DaKkTOpHI,
BIIUSIIOIINE Ha CKOPOCTh XUMHUYECKOU
pPEaKLMK U MOJOKEHNE XUMUYECKOTO
paBHOBECHS.
OKUCANTENBHO-BOCCTAHOBUTEIIBHBIC
peakiuu (3JIEKTPOHHBIN OallaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN
peaKIum).

JlemoHcTpanuu

1. 3aBHCUMOCTH CKOPOCTH XUMUYECKOU
peaKLMu OT pa3INYHbIX (PAKTOPOB.

2. BozneiicTBue katanu3aropa Ha
CKOPOCTh XMMUYECKOHN peaKInu.

3. [IpumMepsl HEOOPATUMBIX U
00OpaTUMBIX peaKLU.

4. CmelieHne paBHOBECHS XUMUUECKOU
peaKkiuu.

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 [lpou3BoaNUTH BHIYUCIECHUS
10 XUMUYECKUM YPaBHEHUSIM.

e BricTpanBath pa3BEpHYTHIE
NIMCBMEHHBIE U YCTHBIE OTBETHI C
Omopoi Ha HH(pOpPMAITHIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepUaJIOB, IPAMOTHO
MCIIOJIb30BaTh N3yYEHHBIN
MOHSITUMHBIN anmapar Kypca
XUMUHU.

e lcnonwk30BaTh npu
BBITIOJITHCHUH YI€OHBIX 3aJaHUH U
B MPOLIECCE UCCIEA0BATEIbCKOU
JEATEIbHOCTH HAYYHO-
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Buviuucnenua

— KOJIMYECTBa BEIIECTBA, 00bEMA U
MaccChl peareHTOB WJIU IIPOJIYKTOB 1O
YPaBHEHHSAM XUMHUUYECKUX PEaKIUN

MOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJICpP KAHMS,
CIIPaBOYHBIE MaTEpUAJIbI,
pecypchl MiHTepHeTa

Tema 2.
DJIeKTPOJTUTHYECKASA
AUCCOLHAIMSI.
XuMuueckue
peakunu B pacTBopax

(8 1)

Teopus aNeKTPOIUTUIECKON
JUCCOLIMAIMU. DIEKTPOIUTHI U
HEIJICKTPOJIUTHI.

Katuonsl, annonsl. MexaHu3zm
JIMCCOIUAIINY BEIIECTB C Pa3IMUHBIMU
BHJAaMH XUMHUYECKOM cBs3U. CTeneHb
nuccoruany. CHIbHBIC U cl1a0bIe
AIEKTPOJIUTHI.

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

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

KauecTBeHHbBIC peakIluy 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, IIeJI0YE 1
COJIEH, MOJTHBIE U COKPALIEHHBIE
MOHHBIE YPABHEHUSI XUMUYECKHUX
peakIuii HOHHOTO OOMEHa.

e [Lranuposats u
OCYLIECTBJISATh HA MPAKTUKE
XUMHUYECKUE IKCTIEPUMEHTHI,
MPOBOAUTHL HAOIIOICHUSI, JIeTIaTh
BBIBOJIbI 11O pe3yJIbTaTaM
HKCIIEPUMEHTA.

e (CenoBarh npaBuiIamM
6e30macHoOi paboThHI B
nabopaTopuu Mpu
WCITI0JIb30BAHUU XUMHUYECKOM
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JdeMoHCcTpaMuA

DJIeKTpUUECcKasi IPOBOIUMOCTh
pacTBOPOB BEIIECTB; ABM)KEHNE 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

JlabopamopHhuwiii onvim:

Peakiiuu noHHoro obmMeHa B pacTBopax
AMEeKTpoauTOB: 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 YPaBHEHUSAM 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 JINTEPATYPY
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.
Oco0OEHHOCTH CTPOEHHUS aTOMOB ITHX
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 CBOMCTBA, MOJIyYEHUE,
npuMeHeHue. KauecTBeHHbIE peakiuu
Ha rajore€HU/1-UOHBI.

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

JleMoHCcTpauumn
Buneomarepualisl: raloreHsl 1 UxX
COCTUHEHMS.

OO6pa3ibl XJIOPUIOB.

JlaGopaTopHble ¥ NpPaKTHYeCKHUe
padoThI

Jlabopamopnuwiii onvim:
PacnioznaBanue 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
(xJ1opoBOIOpOIA, XJIOpHU/IA
HATpHsl), CIIOCOOBI UX MOJTYYEHUS,
MPUMEHEHHUE U 3HAUYCHUE B
MIPUPOJIC U )KU3HU YEJIOBEKA.

e OmnpenensiTh raJIoreHU -
HOHBI B PaCTBOPE.

e [Lranuposats u
OCYILECTBJISITh 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

— 110 YPAaBHEHUSIM 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
MOHATUMHBIN anmapar Kypca
XUMUHU.

e lcnonbp3oBaTh npu
BBINIOJIHEHUH Y4E€OHBIX 3aJaHUI U
B IPOLIECCE UCCIIEIOBATEIBCKON
JIEATEIIBHOCTH

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

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

Cepa u eé coenuHeHUst

(5 4)

OO61mast xapaKTepUCTHKA HJIEMEHTOB
VIA-rpynmsl. OCOOEHHOCTH CTPOSHUS
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 U3MEHECHHUU
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.
ArnmnapaTsl U MPOTEKAOIINE B HUX
MpolIecChl (Ha mpuMepe POr3BOICTBA
CEPHOU KUCIIOTHI).

Conu cepHOil KUCIIOThI, KAYECTBEHHAS
peakius Ha Cyab(daT-uoH.
Haxoxnaenue cepol 1 €€ COeTMHEHUH B
npupojie. XUMUYECKOE 3arps3HCHHE
OKPYKaIOIIEN Cpelibl COCTUHEHUSAMU
cephbl (KUCIOTHBIC TOXKIH, 3arPSI3HEHUE
BO3/IyXa U BOJOEMOB), CIIOCOOBI €ro
npeoTBPAICHUSI.

JleMoHcTpanuu

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

e Omnpenensitb HATUYUE
CyJib(paT-uOHOB B PaCTBOPE.

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

e [Lmanuposats u
OCYILECTBIISITh HA MTPAKTUKE
XUMHUYECKHE IKCIICPUMEHTHI,

e [IpoBoauTh HAOIOICHMUS,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM
AKCIEPUMEHTA.

e (Crnenosarb npaBuiIamM
0e3omacHoOi paboThI B
nabopaTopuu Mpu
MCIIOJB30BaHNN XUMUYECKOM
MOCY/Ibl U 000pPYAOBaHUS.

e [Ipon3BOANUTH BEIYUCIICHUS
M0 XUMUYECKUM YPaBHEHUSM.

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

OOyrauBaHue caxapa moji 1eiCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.

JlaGopaTopHble U NpaKTHYECKUE
padoThI

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

Buviuucnenua

— I10 YPaBHEHUSIM XUMHUECKHUX
pEeaKLHnii;

— MAacCOBOM JI0JIM BBIXOa MPOIYKTA
peaxkuuu

BBITNIOJIHEHUH YY€OHBIX 3aJaHUN
TEKCThl y4eOHUKA, CIIPAaBOYHbIE
matepuainsl (Ilepunoanueckyro
CUCTEMY XMMHUYECKHUX JIEMEHTOB
J1. 1. Menneneesa, Tabuily
PacTBOPUMOCTH KHCIIOT,
OCHOBAHUM M COJICH B BOJE,
AIEKTPOXUMUYECKUN PsIT
HaIpsHKEHUN METAIIIOB).

e lcnonp30BaTh pu
BBITIOJTHEHUH YUYE€OHBIX 3aJJaHUi U
B [IPOLIECCE MCCIIE0BATENBCKON
JEeATEIbHOCTH HAy4YHO-
HOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIEpKaHus,
CIIPABOYHBIE MaTepUAJIbI,
pecypcsl MHTEpHETA

Tema 5. O0mas
XapaKTepUCTUKA
XHMHUYECKHX 3JIeMEHTOB
VA-rpynnsl. A30t, pochop
U MX COeMHEHMS

(7 1)

OO011ast XxapaKTepUCTHKA FJIEMEHTOB

V A-rpymniibl. OCOOEHHOCTH CTPOSHUS
aTOMOB ATHX 3JIEMEHTOB, XapaKTePHbIE
JUISl HUX CTEIIEHU OKHCIICHUSI.

A30T, pacupocTpaHeHHE B IPUPOJIE,
duznyecKkue 1 XuMUYECKIE CBONCTBA.
Kpyrosoport a3ora B mpupoze.
AmMMuak, ero GpusnvecKue u
XUMHUYECKHE CBOMCTBA, OJIYYEHUE U
npumeHenue. Conu aMMOHUS, UX

e OOBsCHATH O0IIHE
3aKOHOMEPHOCTHU B U3MEHEHHUHU
CBOMCTB 3JIEMEHTOB V A-TpyIIIbl
Y UX COCIMHEHUM C YUETOM
CTPOEHUS UX aTOMOB.

e XapakTepu3oBaTh
dbuznyecKre 1 XUMUYECKHE
CBOMCTBA MPOCTHIX BEIIESCTB a30Ta
u pocdopa u UX coeqMHEHUM
(amMMaka, cosieit aMMOHUS,
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bu3nYecKue 1 XMMUYECKHE CBOMCTBA,
pUMEHEHUE.

KauectBeHHas peakiusi Ha HOHbI
aMMOHUSI.

A3OTHAas KUCIOTa, €€ (Pu3nIecKue u
XUMHYECKHE CBOMCTBA (00IIHe Kak
MIPEICTAaBUTEINS KJIacca KUCIIOT
cnenuduyeckue). Mcnosb3zoBanue
HUTPATOB U COJIEH aMMOHHSI B
KauyeCTBE MHUHEPATbHBIX YI0OpEHUH.
XHUMUYECKOE 3arpsA3HEHNE
OKpY>Karolllel Cpeibl COeTNHEHUSIMU
a30Ta (KUCJIOTHBIE TOK/IH,
3arpsi3HEHUE BO3/1yXa, IOUBHI U
BOJIOEMOB).

docop, annoTponHbie MOAUPUKALUN
docdopa, pusnyeckre 1 XUMUISCKUE
CBONCTBA.

Oxcun dochopa(V) u dhochopHas
KHUCTI0Ta, GUBNYECKUE U XUMUIECKHIE
CBOICTBa, onyueHue. KauecTBennas
peakuus Ha pocdaT-uOHBI.
Hcnonb3oBanue (pochaToB B KauecTBe
MUHEPATBHBIX YI0OPECHU.
3arpsi3HeHUE NPUPOIHBIX BOJJOEMOB
dbocdaramu.

JlemoHcTpanuu

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

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

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

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

e (Crnenosarb npaBuiIamM
0e3omacHoOi paboThI B
nabopaTopuu Mpu
MCTIOJIb30BaHUU XUMUYECKOM
MOCY/Ibl U 000pPYAOBaHUS.

e [Ipou3BOAUTH BHIUNCICHHUS
M0 XUMUYECKUM YPaBHEHUSIM.

48




Komnexmuu: dochop u ux
coeanHeHus. Bzanmonencreue
KOHLIEHTPUPOBAHHOM a30THOM
KHCJIOTBI C MEBIO.

JlaGopaTopHble ¥ NpaKTHYeCKHUe
padoThI

JlabopamopHvie onvimol:

1. BzaumoneincTBue coneri aMMOHUS C
LIETI0YBIO.

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

Ne 3. TTonnyuenne amMmmuaka, U3y4eHue
€ro CBOWCTB.

Botuucnenua
— 110 YPAaBHEHUSIM XUMHUECKUX
peaxkuui

e lcnonb3oBarh npu
BBITNIOJIHEHUH YY€OHBIX 3aJaHUN
TEKCThI y4eOHUKa, CIIPAaBOYHbBIC
MaTtepuabl (IEPUOIUIECKYIO
CUCTEMY XMMUYECKHX AJIEMEHTOB
J1. 1. Menneneesa, Tabuily
pPacTBOPUMOCTH KHCJIIOT,
OCHOBAHHUM U COJICH B BOJIC,
AIIEKTPOXUMUYECKUH P
HaNpsDKEHUN METAJUIOB).

e lcnonb3oBarh pu
BBITIOJTHEHUH YUYE€OHBIX 3aJjaHUM U
B [IPOLIECCE MCCIIEOBATENBCKOMN
JEeATEIbHOCTH HAYYHO-
NOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIEP KAHMS,
CIIPABOYHBIE MaTEpUAJIbI,
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 u XuMUYECKUe
CBOMCTBA.

Ancop6uus. KpyroBopor yrieposa B
MIPUPO/IE.

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

o OOBsICHATH 001IHE
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIeMeHTOB [V A-rpymnibl
Y UX COCIMHEHUN C YYETOM
CTPOCHMS UX aTOMOB.

. XapakTepu30oBaTh
bu3nUecKue 1 XUMHYECKHUE
CBOWCTBA MPOCTHIX BEIECTB
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YKUBBIEC OPTaHU3MBbI, OJyYEHUE U
pUMEHEHUE. JKOJIOTUYECKUE
po0JIeMBbI, CBSI3aHHBIE C OKCUIOM
yraepoaa(I'V); runoresa riio6aasHOTO
NOTEIUICHUSI KIIMMaTa; HapHUKOBBIN

s dexrT.

VYroapHas KHCIIOTa U €€ COJH, UX
(du3nYecKre 1 XUMUYECKHE CBOWCTBA,
MOJIyYeHHUE U IPUMEHEHHE.
KauecTBeHHas peakiusi Ha KapOOHAT-
VOHBI.

Hcnonp3oBanue kapOOHATOB B OBITY,
MEULMHE, IPOMBIIICHHOCTH,
CEJIIbCKOM XO3SIMCTBE.
[TepBoHayasbHbIE MOHATHS 00
OpraHUYECKUX BEIIECTBaX Kak O
COEIMHEHMSIX yTiIepoa: 0COOEHHOCTH
cocrtaBa u ctpoeHus. [lonarue o
OMOJIOTMYECKH BAXKHBIX BEIIECTBAX:
XKupax, Oenkax, yriaeBojax.
MarepranbHO€ €IUHCTBO
OpraHUYECKUX U HEOPraHUYECKHUX
COEJIMHEHUMH.

Kpemnuii, ero ¢pusnveckue u
XUMHUYECKHE CBOMCTBA, OJIYYEHHUE U
IIPUMEHEHUE B AIIEKTPOHHUKE.
CoenuHeHust KpEMHUS B IPUPOJIE.

yriaepojaa U KpEMHHUS U HX
COeIUHCHMI (OKCHIOB yIJIepo/a,
YrOJIBHOM KUCJIOTBI, KAPOOHATOB,
OKCHJIa KpEMHHUS, KPEMHHUEBOI
KHMCJIOTBI, CHIIMKATOB), CIIOCOOBI
WX MOJIYICHHUS, IPUMCHECHUE 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 IPAKTUKE
XUMHUYECKUE IKCTIEPUMEHTHI,
BBIBOJIBI 110 pe3yJIbTaTaM
HKCIIEPUMEHTA.

o CrnenoBath npaBuiam
6e3omacHo paboThHI B
nabopaTopuu Mpu
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OO6mue mpeacTaBiIeHUs] 00 OKCHUJIE
kpemHusA(IV) u kxpeMHHEBOH KHCIIOTE.
Cunukarsl, UX UCIIOJIb30BAHUE B OBITY,
MEJUIMHE, TPOMBIIIIIEHHOCTH.
Baxxnenmme CTpOUTENbHBIE
MaTepHaJbl: KepaMuKa, CTEKIIO,
IIEMEHT, OCTOH, KEJIC300€TOH.
[TpoGnembl Oe30macHOro
WCITOJIb30BAHUS CTPOUTEITBHBIX
MaTepHaJIOB B IOBCETHEBHOMN KU3HHU.

JlemoHcTpanuu

Mogenu KpucTalIn4ecKuX pemeToK
anmMasa, rpadura, MOJIEKYJIbI
dbynnepena.

AncopO1ust pacTBOPEHHBIX BEIIECTB
aKTUBUPOBaHHBIM YyriéM. [Ipotusoras.
BI/II[COMaTepI/IaJ'IBII CHJIMKaTHas
IMPOMBIINIJICHHOCTD.

Monenu MoJIeKyJT OpraHUYeCKUX
BEILECTB.

JlabopaTopHbie U MIpaKTHYECKHE
padoThI

JlabopamopHnuwiii onvim:
KauectBenHas peakiusi Ha KapOOHAT-
WOH.

HCIIOJIb30BaHUN XUMHUYECKOMN
MOCY/Ibl U 000pYAOBaHUS.

° Hcnons3oBaTh npu
BBITIOJITHCHUH YICOHBIX 3aaHUI
TEKCTHI y4eOHUKA, CTIPAaBOYHBIC
matepuainsl (Ileppoguueckyro
CUCTEMY XMMHUUYECKHUX DJIEMEHTOB
1. 1. Menneneea, Tabauily
PacTBOPUMOCTH KHUCJIOT,
OCHOBaHUM M COJIEeH B BOJE,
AJIEKTPOXUMHUUYECKUN PsIT
HaIpsHKCHUH METaJIoB).

° Hcnons3oBaTh npu
BBITIOJTHEHUU YYEOHBIX 3aJaHul 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.
KauectBenHas peakiusi Ha KapOOHAT-
WOH.

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

— 110 YPAaBHEHUSIM XUMHUECKUX
peaKIuid, eciiu OJNH U3 PEarcHTOB JaH
B BUJIE BOAHOT'O paCTBOPA C U3BECTHOMN
MacCOBOH J0JICH

Pazjen 3. Merajuibl u ux coequrenus (20 )

Tema 7. O01mue cBoOMcCTBA

METaJLJIOB
(49)

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

. . MenaeneeBa u CTpPOCHUSI aTOMOB.
Crpoenue MeTauioB. Metaiuinueckas
CBSA3b U METAJUINYECKAs
KpUCTaJIIIMYeCKasl peuIeTKa.
DJIEKTPOXUMHUYECKHAN AT HAPSHKEHUI
MeTaIII0B. PUBHUECKUE U XUMHYECKUE
CBOWCTBA METAJIJIOB.

OO1ue crnocoObl MOTy4YEeHHUS
METAJIJIOB.

[ToHsiTHE O KOPPO3UU METAIIOB U
OCHOBHBIE CITIOCOOBI 3aIUTHI OT

o PackpeiBaTh cMbICI
M3y4aeMbIX ITOHATHN U
MIPUMEHSTh ATH TTOHSATUSI TIPU
OTMCAaHUU CBOMCTB BEILIECTB U UX
IIPEBPAILECHUN.

o OOBsICHATH 001IHE
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 3JIEMEHTOB-METAJIJIOB U
X COCAUHEHUM C YUYETOM
CTPOCHUS UX aTOMOB.

. XapakTepu30oBaTh
CTpPOCHHE METAJIJIOB, OOIIHE
dbuznyecKre 1 XUMUYECKHE
CBOWCTBA METAJIJIOB.

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

JleMoHCTpanun

O3HakomIIeHHE ¢ 00pa3aMu METaJLIOB
U CILJIABOB, UX (PU3UUECKUMHU
CBOMCTBAMU.

Mogenu KpuCTaINIMYECKUX PEIIETOK
METAaJIJIOB.

Buneomarepuansl: Kopposus
METAJIJIOB.

JlabopaTopHble U MpPaKTHYECKHUe
padoThI

JlabopamopHvie onvimol:
O3HakomIIeHHE ¢ 00pa3IiamMu CIUIaBOB
METaJJIOB.

3aBUCUMOCThH CKOPOCTH PEeaKLuu
METaJIJIa ¢ KUCJIOTOM OT MPUPOIBI
MeTaia.

Buvtuucnenusn

— 110 YPAaBHEHUSIM XUMHUECKUX
peaKitii, ecliu OJIUH U3 peareHTOB
COJIEP>KUT IPUMECH

CTIOCOOBI OTYYESHUS METAILIOB.
o CnenoBaTh npaBuiamMm
0e3omacHoOi 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. Menneneea, Tadauily
PacTBOPUMOCTHU KHUCJIOT,
OCHOBAHUM U COJICH B BOJIC,
BJICKTPOXUMHUYECKUH PAJT
HaIpPSHKEHUN METAJIOB).

o Hcnons3oBath npu
BBITIOJIHEHUH YYE€OHBIX 3aJaHUI U
B MPOIECCE UCCIIEI0BATEIIHCKON
JIEeATEIIbHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COJICpIKAHUSI,
CIIpaBOYHBIC MaTEpHUaIIbI,
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 HaTpHUsI U KaJus).
OKcHUbI ¥ TUJPOKCUJIBI HATPUS U
kanus. [[pumMeHeHne menoyHbpIx
METAJUIOB M UX COCIUHECHUM.
[[lenoyno3emenbHbIE METALJIbI MAarHUM
Y KQJIbIIUM, CTPOCHUE aTOMOB.
[Tonoxenue B [lepuonnueckon
CUCTEME XUMHUYECKHUX 3JIEMEHTOB

. . Menpeneena.

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

. . MenaeneeBa, CTpOEHHUE aTOMA.
Haxoxnenue B npupone. usznueckue
U XUMHYecKue cBorcTBa. AMpoTepHbIe
CBOMCTBA OKCHJIa U THUIPOKCHA.
Keneso. [losoxenue B
[Teprnoanuueckor CHCTEME XUMHUYECKUX

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB RJIEMEHTOB-METAJIJIOB B
rpynmnax 1 uX COeIMHEHUH ¢
y4E€TOM CTPOCHHUS KX aTOMOB.

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

o Pacno3HaBaTh ¢ TOMOIIBIO
KaueCTBEHHBIX PEaKIMi HOHBI
METAJIJIOB (MarHus, aJtOMUHUS,
[IUHKA, Keje3a, MEJIN).

o [ImanupoBats u
OCYILECTBJISITh HA MTPAKTHKE
XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOJIUTH HAOIOACHHUS, JIeTIaTh
BBIBOJIBI 10 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 KUCJIOPOJIE U XJIOPE.

JlaGopaTopHble U paKTHYeCKHUE
padoThI

JlabopamopHvie onvimol:
O3HakomileHHE ¢ 00pa3lamMu
AJIFOMUHUS U €T0 CIUIaBOB.
AmdoTepHbIe CBONCTBA THIPOKCUIA

amomMuHus. KauecTBeHHBIE pC€aKuun Ha

HOHBI JKeJIe3a.

Ilpaxmuueckue pabomoi:

Ne 6. XK€cTkocTh BOABI 1 METOABI €€
YCTpaHEHHSI.

No 7. Pemienue 3kCriepuMeHTaIbHbBIX

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
MOHATUHHBIN anmapar Kypca
XUMUHU.

o Hcnonb3oBaTh mpu
BBITIOJTHEHUH YYEOHBIX 3aaHui 1
B IPOLIECCE UCCIIEI0BATEIBCKON
JeATEIbHOCTH HAYyYHO-
NOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIepIKAHUSI,
CIIPaBOYHBIE MaTEPHUAIIbI,
pecypcol MHTEpHETA

55




3aJ1a4 o TeMe «MeTaib.
Botuucnenusn

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

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

Tema 9. BeriecTBa u
MaTepuaJibl B )KU3HH
yesoBeka (3 u)

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

be3onacHoe nUCIoNb30BaHUE BEILECTB U
XUMHUYECKUX PEaKLUi B OBITY.
[IpupoaHbIE HCTOYHUKU
YTJIEBOJIOPOIOB (YT0Jib, IPUPOAHBIM
ra3, He()Tb), IPOTYKThI UX
nepepaboTKH, UX POJIb B OBITY U
POMBIIIIEHHOCTH.

OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH.
XHUMHUYECKOE 3arpsA3HEHHE
OKpYy>Karolen cpeibl (IpeaeinbHO
JOMYCTUMAasi KOHIIEHTPALKsl BEIIECTB
— IOK).

Posp xumuu B pemeHnn
HKOJIOTHYECKUX TPOOIIeM

o XapaxkTepuzoBaTh pPOJIb
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
UH(OOPMAITUIO O BIUSHUU
MIPOMBIIUIEHHOCTH, CEJIbCKOTO
XO035IMUCTBA, TPAHCTIOPTA U JIp. HA
COCTOSIHUE OKPY>KaIOIIEeH CpeIbl.
. YMeTh 0OKa3bIBaTh MEPBYIO
MOMONIb TPU XUMUYECKHUX
05KOrax M OTPABJICHUSIX.
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o [IpuHuMaTh yyactue B
00CyXIeHUH MpodIemM
XUMHYECKOU U IKOJIOTUYECKOMN
HaIPaBJICHHOCTHU, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO
npoOsemMe U mpesiaraTh
BO3MOYKHBIC MYTH €€ PEIICHU.

IToBTOpenue (1 4)
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INIOYPOYHOE IIJIAHUPOBAHUE

YYEBHO-METO/IUYECKOE OBECHEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYEHUKA

METOANYECKHUE MATEPUAJIBI U151 YUUTEJIS

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

MATEPHAJBHO-TEXHUYECKOE OBECIEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA

YYEBHOE OBOPYJIOBAHHUE

OBOPYJIOBAHME JIJISI TIPOBEJEHUSA JJABOPATOPHBIX, IPAKTUYECKHNX PABOT,
JEMOHCTPALIMI

[Ipu pazpaboTke pabouedt TporpaMmbl B TEMATHUYECKOM IUIAHUPOBAHUU
JOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH HCITOJIB30BAHUS JIEKTPOHHBIX (IIU(PPOBHIX)
o0pa30BaTeIbHBIX PECYPCOB, SBISIOMUXCS YICOHO-METOANYECKUMHU MaTepraIaMu
(MyTbTUMEIUWHBIE TPOTPAMMBI, DJIEKTPOHHBIE yUYEOHUKHM W  3aJaYHHKH,
AJIEKTPOHHBIE OWOIMOTEKH, BUPTyaJIbHBIC JIA0OPATOPHH, WTPOBBIE MPOTPAMMEI,
KOJUICKITMU [HU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), MCIOJIB3YEMBIMU IS
OOy4YeHHS ¥ BOCIIMTAHMS PA3IMYHBIX TPYIII MOJIH30BATEICH, TPEICTaBICHHBIMU B
AIEKTPOHHOM (LIU(POBOM) BUJIC U PEAUTUIYIOIIUMH JTUIAKTHYECKHE BO3ZMOXKHOCTHU
UKT, conepxanne KOTOPbIX COOTBETCTBYET 3aKOHOAATENILCTBY 00 00pa30BaHUM.
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