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[Ipenmer (kypc) Xxumus

Kiacc 8-9

KonuuecTBo vacoB o yueOHOMY T1aHy B 8 Kiiacce 68 B roj, 2 B Hejiento; B 9 kiacce 68 B roj, 2 B
HEZEeII0

Cocrasnena B cooTBeTcTBUH ¢ [IpumepHoil paboueil mporpammoit o

CocraButens:  3BoHKOBa BanentrnHa AnekcanipoBHa

Y4eOHuku:

Astop [Mabpuensu O.C

Haumenosanne Xumus 8-9 ki

WznarenbcTBO, Toa.. Mocksa: «IIpocsemienney, 2019-2022 rona

c. Kamennsiit bpon



Pabouast mporpaMmma 1o XuMuu Jyisi 00y4darommxcs § KJIacCOB COCTABJIEHA Ha
ocHoBe TpeboBaHuil K pe3yapTaTaM OCBOSHHUS OCHOBHOW 00pa30BaTeNbHOM
porpamMMbl OCHOBHOTO 001IIero oOpa3oBaHusl, MpeCTaBICHHBIX B DeaepanbHOM
rocy/IapCcTBEHHOM 00pa30BaTEeIbHOM CTaHIapTe€ OCHOBHOTO 00IIero 00pa3oBaHus,
C YYETOM pacIpeiesIEHHBIX 10 KJaccaM MPOBEpIEMbIX TpeOOBaHUM K pe3ysibTaTam
OCBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO
00pa30BaHMsI U AIIEMEHTOB COACPKAHUsI, IPEICTABICHHBIX B Y HUBEPCAIBLHOM
KoauduKaTope o XMMHUH, a Takxke Ha ocHOBe [IpuMepHoii mporpaMMel
BOCITUTAHUS 00YJaIONTUXCs TIPU MOJTYYSHUH OCHOBHOTO 001IIeTo 00pa3oBaHus U

¢ yuétom KoHnenuuu npenogaBanus yueOHOIo nmpeameTa « XUMHUs B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit denepainu, peaatn3yronmx
OCHOBHBIE 00111e00pa3oBaTenbHbIie MporpaMmsl (yTB. Pemenuem Komnerun
Munnpocsemenust Poccun, mpotokon ot 03.12.2019 N I1K-4BH).

HOACHUTEJBHAA 3AIIMCKA

CornacHO cBOeMy Ha3HauYeHHUIO padoyasi MporpaMma siBJISETCS OPUEHTUPOM
JUISL COCTaBJICHHSI pabOuYuX aBTOPCKUX MpOTrpaMM: OHa AaéT MPEACTaBICHUE O
HensiX, oOIel cTpareruu OOy4deHHUs, BOCIUTAHUS U Pa3BUTUS 0O0YYaIONIUXCS
cpelncTBaMu y4eOHOro rmnpeameTa «XHUMHsS»; YCTAaHABIMBAET 00s3aTEIbHOE
IpEeIMETHOE COAEpKaHHe, MPEAyCMaTPUBAET pacHpeeieHne ero Mo KiaccaM u
CTPYKTYPHUpOBaHME €ro IO pasJeinaMm U TeMaM Kypca, OIpeaenser
KOJMYECCTBEHHBIE W  KAYECTBCHHBIC XapPAKTEPUCTHUKUA  COACPIKAHUSA, JIaeT
pacmpezeneHue y4eOHBIX YacoB 1O TEMAaTHMYECKUM paszlieiamM Kypca H
PEKOMEHIyEMYIO TTOCIIEIOBATEILHOCTh UX U3YUCHUS C YUYETOM MEKIPEAMETHBIX U
BHYTPEHHENPEIMETHBIX ~CBSI3H, JIOTHMKHM Y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOyYaromMXCs ONpeACISICT BO3MOXKHOCTH — MpeaMeTa IS
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHMs, a TaK XK€ TPeOOBAHUM K
pesynbratam oOy4eHHUs XUMUU Ha YPOBHE IeJIel 3ydeHus MpeMeTa U OCHOBHBIX
BUJIOB YUEOHO-II03HABATEIILHON JIESTENIbHOCTU / y4eOHbIX NEHCTBUN yYEHHKA I10
OCBOCHHIO YUYEOHOTO COJICP>KaHMUS.

OBHIAA XAPAKTEPUCTUKA YYEBHOI'O INTPEJIMETA «XUMMUS»

Bxnan yuebnoro npeamera « XuMusi» B TOCTHXKEHHUE II€JIed OCHOBHOTO OOILEro
oOpa3oBaHusi 00YCIIOBJIEH BO MHOTOM 3HAUYE€HUEM XUMHUYECKON HAyKU B MO3HAHUU
3aKOHOB MPHUPOJBI, B Pa3BUTUU NMPOU3BOJUTEIBHBIX CHJI OOIIECTBA U CO3JaHUU
HOBOM 06a3bpl MaTepPUAILHOMN KYJIBTYPHI.

XHAMHUS Kak DJIEMEHT CHUCTEMBl E€CTECTBEHHBIX HAyK paclIpOCTpaHuia CBOE
BJIMSIHME Ha BCe 00JAaCTH YeIOBEUYECKOIro CYIIECTBOBAHMs, 3a/laja HOBOE BHUJICHUE



MHUpa, CTaJia HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOHN KYJIBTYPbI, HEOOXOIUMBIM
YCIIOBUEM U3HU OOLIECTBA: 3HAHUE XUMHUU CIY>KUT OCHOBOH i1 (hOpMHUPOBAHUS
MHUPOBO33PEHUS YEJIOBEKA, €r0 MPEACTABICHUN O MATEPUAIIBHOM €IUHCTBE MUPA;
BOXHYIO  pOJib  WrpatoT  (GopMUpyeMble  XUMHEW  MOpeACTaBICHUS O
B3aMMOIPEBPAIEHUAX JHEPrud U 00 DHBOJIOIUU BEUIECTB B  MPHUPOJIE;
COBpPEMEHHAasi XMMHUS HallpaBjieHa Ha pellieHue TII00aIbHBIX TPOOJIEM YyCTOMYUBOTO
pa3BUTHS  YEJIOBEYECTBA —  CBIPbEBOM, HSHEPre€TUYECKOW, MHUIIEBOM H
IKOJIOTUYECKOM 0€30MacHOCTH, MPOOJIEM 31PaBOOXPAHEHUSI.

B ycnoBusix BO3pacTaromiero 3Ha4eHus XMMUU B )KM3HU 00ILIECTBA CYLIECTBEHHO
MOBBICMJIACh POJb XUMHYECKOro o0pa3oBaHus. B miaHe couuaiu3anuud OHO
SBISIETCS OJAHUM W3 YCIOBUH (HOpPMHUpPOBaHHS HMHTEIUIEKTa JIMYHOCTH U
FapMOHUYHOTO €€ pa3BUTUA.

CoBpeMEHHOMY YEJIOBEKY XMMHUYECKHE 3HAHUSA HEOOXOUMBI I IPUOOPETEHHUSI
OOIIEKYIbTYPHOTO YPOBHS, MO3BOJISIIOIIETO YBEPEHHO TPYIUTHCA B COLUYME H
OTBETCTBEHHO y4aCTBOBaTh B MHOTOOOpa3HOI U3HU OOIIECTBA, JJIsi OCO3HAHUS
B)XHOCTH Pa3yMHOI'O OTHOLIEHHMS K CBOEMY 3J0pPOBBIO U 3I0POBBIO APYIHX, K
OKpY Karolen MPUPOJHON cpelie, Il TPAMOTHOTO NOBEACHUS IIPU MCIIOJIb30BAHUH
pPa3IMYHBIX MAaTEPUATIOB U XUMUYECKUX BEIIECTB B NOBCEIHEBHOM KU3HHU.

XuMmuyeckoe o0O0Opa3oBaHME B OCHOBHOM IIKOJIE SBJISIETCS 0a30BBIM 110
OTHOILIIEHUIO K CHCTeME OOIlero XuMHueckoro ooOpa3zoBanus. Ilostomy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO PEAIM3yeT MPUCYIIHE OOIIEMY XUMUYECKOMY
00pa30BaHMIO KIIIOUEBBIE LIEHHOCTH, KOTOpPHIE OTPAXKAIOT TOCYAAPCTBEHHBIE,
OOILIECTBEHHbIE U MHAUBUAYAJIbHbIE MTOTPEOHOCTH. DTUM ONPEIETAETCS CYUHOCTb
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS 00Y4YaIOIIUXCS CPEICTBAMHU
y4eOHOro mpeameTa « XUuMHUsI».

N3yuenne mnpeamera: 1) cnocoOCTBYeT peanu3ali BO3MOXKHOCTEH st
caMOpa3BUTUA ¥ (HOPMUPOBAHHS  KyJIbTypbl JIMYHOCTH, €& o0Omeh u
(GyHKIMOHATBLHOM TPaMOTHOCTH; 2) BHOCUT BKJIaJl B (POPMUPOBAHUE MBIIIJICHUS U
TBOPYECKUX CIMOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX CAMOCTOSITEIbHOW Yy4eOHOU
JEATEIIbHOCTH,  SKCIHEPUMEHTAIBHBIX M HCCJIENOBATENbCKUX  YMEHHI,
HEOOXOJMMBIX KaK B MOBCEIHEBHOM JKU3HU, TaK W B MPOQPECCHOHATBHON
NEATEILHOCTH; 3) 3HAKOMUT CO CHEeU(UKON HAyYHOTO MBIIUJICHUS, 3aKJIa/IbIBACT
OCHOBBI IIEJIOCTHOTO B3IUIsiAa HA €AWMHCTBO MPHUPOJBI M YEIOBEKA, SBIACTCS
OTBETCTBEHHBIM ATarioM B (POPMUPOBAHMU €CTECTBEHHO-HAY4YHOW TPaMOTHOCTHU
noApOCTKOB; 4) crnocoO0cTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K
€CTECTBEHHO-HAYYHBIM 3HaHUSM, K IPHUPOJAE, K YEIOBEKY, BHOCUT CBOM BKJaJ B
IKOJIOTHYECKOE 00pa30BaHUE KOJIbHUKOB.

Ha3BanHble HampaBieHHss B OOy4EHMM XMMHUHU OOECHEYMBAIOTCA CIEHUPUKON
Collep KaHUsl TpeIMeTa, KOTOpbIM SBISETCA MNEJAaroruyeckd aJaanTUPOBAHHBIM
oTpaxeHueM 0a30BOM HAYKH XUMHUH HA OTIPEICTIEHHOM dTare €€ pa3BUTHS.

Kypc xuMun OCHOBHOW WIKOJIBI OPHEHTHPOBAH HA OCBOEHUE OOYUYaIOIIMMHUCS
OCHOB HEOPTaHWYECKOM XMMHUH U HEKOTOPHIX MOHITHH M CBEJACHUN 00 OTIIEIBbHBIX
00BEKTaX OPraHUYECKON XUMHUH.



Crtpykrypa coaepxaHusi mnpeamera c(OPMHUPOBaHa Ha OCHOBE CHCTEMHOTO
noaxoaa K ero uzydeHuro. ConepkaHue CKIQAbIBAETCA U3 CUCTEMBI MOHATUN O
XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMHUYECKON pEaKIUU.
O6e 3TH CUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPUHIHUITY MOCIEI0BATEIHLHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEACTABICHUW Pa3HOTO YPOBHS:
aTOMHO-MOJIEKYJISIPHOTO YYEHHsSI KaK OCHOBBI BCETO €CTECTBO3HAHUSA, YPOBHS
[lepnognueckoro 3akona JI. M. MeHneneeBa Kak OCHOBHOIO 3aKOHa XUMUHU,
Y4CHHSI O CTPOCHHHM aToMa M XUMHUYECKOH CBsI3W, TMpPEeACTaBICHUN 00
AIEKTPOJUTUYECKON JUCCOIMAIMA BEUIECTB B PACTBOpPAX. TE€OPETUUECKUE 3HAHUS
paccMaTpUBAIOTCA HAa OCHOBE SMIUPUYECKHA IIOTYYEHHBIX M OCMBICICHHBIX
(bhakTOB, pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHS K APYTOMY, BBITIOTHSS
byHKIIMA OOBSICHEHHUS W TMPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MPAKTUYECKOT0 MPUMEHEHUS U TIOJTYUYCHUS U3y4aeMbIX BEIIECTB.

Takas opraHuzamnusi coJiepKaHUs Kypca CIOCOOCTBYET MPEICTaBICHUIO
XUMHUYECKOW COCTABJIAIOLIEN HAay4YHOM KapTUHBI MHUpa B JIOTMKE €€ CHUCTEMHOWU
npupoasl. Tem cambiM oOecrieyuBaeTcs BO3MOXKHOCTh (POPMHUPOBAHUSA Y
OOy4YaromMxcs IEHHOCTHOTO OTHOIICHHS K HAydYHOMY 3HAHUI0O W METOJaM
[I03HAaHKUS B Hayke. BaXHO Takke 3aMETHTh, UTO OCBOCHHME COJEP)KAHUSA Kypca
IPOMCXOAUT C [PUBJICYCHUEM 3HAHUM U3 pPaHEE M3YYCHHBIX KYypPCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» U «Pu3uKa. 7 Kiacey.

HEJU U3YUYEHUSA YYEBHOI'O ITPEJIMETA «XUMMUSA»

K  HampaBieHHIO  NEPBOCTENEHHOW  3HAYMMOCTH  IIPU  peaIM3aluu
oOpa3oBaTeNnbHBIX (PYHKUMHA Tpeamera «XUMHS»  TPAOUIMOHHO  OTHOCST
(¢opMupOBaHUE 3HAHUII OCHOB XMMHYECKOM HAyKM Kak 00JIaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, TPAKTUYECKOW JEATENbHOCTH YEJIOBEKa W KakK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJbTYpHL. 3ajada IMpeIMeTa COCTOUT B (DOPMUPOBAHUU
CUCTEMbl XUMHUUYECKUX 3HAHUW — BaXHEUIMX (PaKTOB, MOHSITUH, 3aKOHOB U
TEOPETUYECKUX TOJOKEHUM, JOCTYNHBIX OO0OOLIEHUH MHPOBO33PEHUYECKOIO
Xapakrepa, fA3blKa HAyKW, 3HAHUM O HAy4YHBIX METOJAX H3yYEHHUS BELIECTB U
XUMUYECKUX PeaKlui, a Takke B OPMUPOBAHUU U PA3BUTHUH YMEHHUI U CIIOCOOOB
NeSATEIbHOCTH, CBSI3AHHBIX C IUIAHUPOBAHHMEM, HAOIIOJEHUEM M MPOBEIECHUEM
XUMHUYECKOTO IKCIEPUMEHTa, COOJIOJACHUEM IpaBuil 0€30MacHOro OOpalieHus c
BEILIECTBAMHU B [IOBCEHEBHOM JKU3HU.

Hapsany ¢ »stuM nenum wu3ydeHus MNOpeaMera B IIPOrpaMMe YTOYHEHBI U
CKOPPEKTUPOBAHbI C YYETOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOTO OOLIETO
obpazoBanusg. Cerogas B oOpa3oBaHud 0co00 3HAYUMOM  IIPU3HAETCS
HAIpaBJIEHHOCTh OOy4YeHUss Ha pa3BUTUE U  CaMOpa3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ UHTEIJIEKTa U 001Iel KylbTypbl. OOydeHHe YMEHUIO YUYUThCS U
IpOJOJKAaTh CBOE OOpa3oBaHHWE CaMOCTOSITEIbBHO CTAaHOBUTCS OJIHOM U3
BOKHEUIIUX PYHKIUN y4EOHBIX MTPEIMETOB.

B cBsA3u ¢ 3TUM npu U3ydYEHUU IPEeIMETa B OCHOBHOM IIKOJIE JOMUHUPYIOLIEE
3HAaYEHUE MPUOOPENH TaKHe 11U, KaK:



e (QopMuUpOBaHHME HWHTEIJIEKTyaJIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOATEIbHOMY NPHUHATHIO DPELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM JKU3HU;

® HaMpaBJICHHOCTh OOyUYEHHs HA CHCTEMATUYECKOe MPUOOIICHUE YUAIIUXCS K
CaMOCTOSITENIbHOM MO3HABATENFHOM JIEATENbHOCTH, HAYYHBIM METOJIaM IMO3HAHUS,
(bopMHUPYIOLIUM MOTHBALIMIO U PAa3BUTUE CIIOCOOHOCTEN K XUMHUH;

e o0ecrieueHue YCIOBUM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO O0YYaIOITIMHUCS
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
MUpPa Ha OCHOBAaHUU 3HAHUI U OMbBITA, MOTYYCHHBIX IPU U3yUYECHUN XUMUU;

e (QopmupoBaHue 'y  OOy4yarOUMXCi TyMaHUCTUYECKUX  OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecOo00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAHEHUS CBOETO 370POBbsI U OKPYXKAIOIIEH NPUPOAHOMN CPEIbl;

® pa3BUTHE MOTHBAlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIMTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY NpOuUis M HAMpaBIEHHOCTH AajbHEHIIEro
oOy4eHus.

MECTO YYEBHOI'O IPEJIMETA «XUMHWSA» B YHEBHOM IIJIAHE

B cucreme oOmero oOpa3oBaHus «XHUMHS» NpU3HAHA O00s3aTEIbHBIM
y4eOHbIM MPEIMETOM, KOTOPbIA BXOJUT B COCTaB MPEIMETHON o0sacTu
«EcTeCTBEHHO-HAY4YHBIE IPEAMETHD.

YyeOHbIM MIIaHOM Ha €€ u3ydyeHue oTBeieHo 134 yyeOHbIX yacoB — 10 2 4 B
HeJemo B 8 1 9 Kilaccax COOTBETCTBEHHO.

Jlnst kakaoro kjacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOe
MOET OBITh MCHOJB30BAHO YYaCTHHKaMU 00pa30BATEILHOIO MpoLiecca B LIEIAX
dbopMHUpOBaHUS BapUAaTUBHOW COCTABJISIONIEH COMEp)KaHHUS KOHKPETHOW padoueit
nporpammel. Ilpu 53TOoM oOsi3aTenbHas (MHBapuaHTHas) 4YacTb COJEP)KaHUS
npeaMeTa, yCTaHOBJIEHHas pabodeil mporpaMMoil, U Bpems, OTBOJMMOE Ha €&
U3y4EHUE, TOJKHBI ObITh COXpPaHEHbI TIOJTHOCTHIO.

B crtpyktype paboueii mporpamMmbl HapsAay C TMOSCHUTEIBHON 3amuCcKON
BBIJICTICHBI CIIEAYIOIINE PA3IEIbI:

® IUIAHMpPYEMBIE pEe3yJbTaThl 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 KOJIUYECTBO YACOB, OTBOJAMMBIX
Ha €€ Wu3yuYeHHe, M OCHOBHbIE BHJbl YyUE€OHOW JAESITETbHOCTH YYECHHKA,
dbopMmupyemMble NpU H3YYEHUU TEMbI, TPUBEIEH IMEpPEUYeHb JAEMOHCTpaIui,
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BBIIIOJIHACMBIX YUUTCIIEM, U IICPCYCHb PCKOMCH/YCMbIX na60paTopHHx OIIBITOB U
MMPaKTHYCCKUX pa60T, BBIITOJIHACMBIX YHalllUMUCH.

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 CUCTEMe HayK. UHCThIe BELIECTBA U CMECH.
CriocoObl pa3ziesieHust CMeceil.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE dJIeMEHThl. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas (opmyna. BaneHTHOCTh aTOMOB XHMMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHocHUTeNbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEMHEHUHU.

Ou3uveckne W XUMUYECKUE SIBICHUSA. XUMHUYECKas Peakius U e€ MpHU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHHA. Kiaccudukarms
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

XUMUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKON TOCY/I0H, ¢ IpaBUIaMU
pabotel B jabopaTtopum W npuéMaMud oOpalleHHs ¢ JIabopaTOpHBIM
0o0Opy/lOBaHMEM; U3yYEHHE U ONHCAHHE (PU3MUECKUX CBOICTB 0Opa3LOB
HEOPraHWYECKUX BEUIECTB; HaOIoeHne (Qu3ndeckux (IJIaBjIeHHE BOCKA, TasHUE
Jdb/a, pacTUpaHUE caxapa B CTYNKe, KWUIEHWE U KOHJAEHCAlUs BOJbI) U
XUMHUYECKUX  (TOpeHHe  CB€YM,  MPOKAIMBAHME  MEIHOW  IPOBOJIOKH,
B3aMMO/ICHCTBUE MeJla C KUCJIOTOM) SIBJICHUH, HAOJIIOJIEHHE U ONTMCAHUE TTPU3HAKOB
MPOTEKaHUSI XUMUYECKHUX peaKIUil (pa3ioKeHue caxapa, B3auMOJECICTBUE CEPHOI
KHCJIOTBI C XJIOpuAoM Oapusi, paznoxxkenue ruapokcuaa meau(Il) mpu Harpeanuu,
B3aUMOJIeHCTBUE Kefe3a ¢ pactBopoMm conu Menu(Il)); m3ydenue cmocoOoB
paszeneHuss cMmecel (C MOMOINbI0 MAarHuTta, (QUIBTPOBAHUE, BbIIAPUBAHUE,
TUCTWUISIIMS, XpoMarorpadusi), MPOBEACHWE OYHUCTKH TOBAPEHHOW COJIM;
HAOJIOZICHUE U OMUCAHUE PE3YJbTATOB NMPOBEIECHUS OMbITA, WIUTFOCTPUPYIOLIETO
3aKOH COXPAHEHHUs MAcCChl; CO3JJaHle MOIeNIeH MOJIEKYJ (IIapOCTEPKHEBBIX).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BeLIECTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopoa — d2J€MEHT M MPOCTOE
BemecTBo. Haxoknenuwe kucimopoma B TpUpoe, (PU3MUEcCKUe W XUMUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopona. CrocoOsl
MOJIyYeHHUs] KUclopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHcIIopoa B mpupoje. O30H — aJljioTponHas MoAu(PUKaLUs KUCIOPOIa.

TernnoBoit 3pPexT XUuMUYECKON peakluu, TEPMOXUMHUYECKUE YPABHEHUS, IK30-
U DHIOTEPMHUYECKHE pEAKUMU. TOIUIMBO: yrojab U METaH. 3arpsi3HEHUE BO3/yXa,
yCUJIEHUE MapHUKOBOTO 3(pdeKkTa, pa3pyiieHrue 030HOBOTO CIIOS.
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Bopopon — anemeHT u npocTtoe BemecTBo. HaxoxaeHne Boaopoaa B MpUpOE,
bu3nueckue M XUMHUYECKHME CBOKICTBA, NPUMEHEHHE, CIOCOOBI MOJIYYESHHUS.
Kucnots! u conu.

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

dusnueckue cBorcTBa BoAbl. Bona kak pactsopureins. PactBopel. HackiieHHbIe
Y HEHACBHILICHHBIE PAcTBOpBbI. PacTBOpMMOCTh BewIeCTB B Bozae.MaccoBas mois
BEILECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BoJbl. OcHOBaHUA. Poiib pacTBOpOB
B MPUPOJEC U B KU3HMU ueloBeKka. KpyroBopoT BoAbI B MpUPOAE. 3arpsi3HEHUE
NpUPOIHBIX BOA. OXpaHa U OUYMCTKA TPUPOIHBIX BOJI.

Knaccudukanus neopraamdeckux coeauHenuid. Oxcunbl. Kiaccudukarms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. HomeHknaTypa okcumoB (MEeXKIyHApOAHAS W TPUBUAIBHAS).
Pu3NYeCKUe U XUMHUECKHE CBOMCTBA OKCUAOB. [loyueHne okcuaos.

OcHoBanusa. Krnaccudukanuss oOCHOBaHUM: IIETOYM U HEPACTBOPUMBIE
ocHOBaHHA. HoMeHknaTypa OCHOBaHMM (MEXIyHapoJHass W TpPUBHAIbHAsA).
Pu3nyecKrue U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiryyeHre ocCHOBaHUH.

Kucnotel. Knaccudukanus kucnor. HoMmeHnknarypa KucioT (MeXIyHapoaHas U
TpuBuangbHas). dusnyeckue M XUMHUYECKHE CBOMCTBA KUCIOT. PN akTMUBHOCTU
metaiuioB H. H. bekerosa. [lonyyeHue Kucior.

Conu. Homenknatypa cojielt (MexIyHapoaHas U TpuBHAIbHAs). DU3HUECKUE U
XAMHUYECKUE CBOMCTBA cosiell. [lomydenue comneil.

I'eneTnueckas CBsI3b MEXKIY KIaCCAMU HEOPTaHMYECKUX COCIUHEHMUI.

XAMUYECKHM  JKCHEPUMEHT: KAUYECTBEHHOE  OIPEIEICHHUE  COJACPKAHMS
KHCJIOpOJa B BO3JyXe; IMOJy4YeHHE, COOMpaHue, paclio3HaBaHWE WM H3Y4YCHUE
CBOMCTB KHCJIOpOJa; HAOJIOJICHUE B3aMMOJICUCTBUSL BEIIECTB C KHUCJIOPOAOM U
yCJIOBUSI BO3HUKHOBEHMSI M TIPEKpaIeHUs ToOpeHusi (Tmokapa); O3HAKOMJICHHE C
oOpa3liaMd OKCHJOB M OINHKCAaHWE UX CBOWCTB; IIOJyYCHHE, COOMpaHUE,
pacno3HaBaHME€ M UW3Y4YEHUE CBOWCTB BOAOpOoJa (TOPEHHE); B3aUMOJCHCTBUE
BOJIOpOJA c OKCHJIOM meau (11) (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAITIOB);HAOMIOACHIE 00pa3lloB  BEIIECTB  KOJWYECTBOM | MOJIb;
UCCJIEIOBAHUE  OCOOCHHOCTEM  PacTBOpEHUsS  BEHIECTB  C  Pa3IMYHOMN
PacTBOPUMOCTBIO; IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MAaCCOBOU JOJIEU
pPacTBOPEHHOIO BEILIECTBA; B3aMMOJICUCTBHE BOABI C METaUIaMH (HAaTpUEM U
KaJibllueM) (BO3MOXKHO HCIIOJB30BaHUE  BHJICOMATEPHUANIOB);  OINpeeeHUE
PacTBOPOB KHUCJIOT U IIEJI0YEH C MOMOIIbIO HHIUKATOPOB; HCCIIeI0BaHUE 00pa3I0B
HEOPTaHMYECKUX BELIECTB PA3JIMUHBIX KJIACCOB; HAOIIOJIEHUE U3MEHEHUS OKPACKU
WHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJIOUEH; N3yYeHHE B3aUMOICCTBUSI OKCH/IA
menu (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHCJIOT C MeTajylaMu, peakiui
HEUTpAIN3alMY; MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTajula APYTUM U3 PacTBOPa COJIM; PEIIEHNE IKCIIEPUMEHTAIbHBIX 3a]1a4 10 TEME
«BaxkHenme Ki1acchl HEOPraHUYECKUX COCAUHEHUID.



IMepuoanuyeckuii 3axkoH u Ilepuoanyeckas cucreMa XUMHYECKHX IJIEMEHTOB
. A. MenaeneeBa. Ctpoenne aroMOB. XUMH4YeCKass CBA3b. OKUCIUTETHLHO-
BOCCTAHOBHUTEJIbHbIC PeaKIU

[lepBbie MOMBITKY KIacCUPUKALUU XUMUYECKUX 3JIEMEHTOB. [loHsTHE O rpymnax
CXOJHBIX 3JEMEHTOB (IENOYHbIE W IIEI0YHO3EMENbHbIE METasUlbl, TaJIOreHBbI,
WHEPTHBIE Ta3bl). ODJIEMEHThI, KOTOpble 00pa3zyloT amdOTepHbIE OKCHUIIBI U
TUAPOKCHUIBI.

Ilepnogmueckuin 3akoH. llepuonnueckas cuCTEMa XUMHUYECKUX JJIEMEHTOB
J. U. MenneneeBa.  KopoTkomepuonnas W JUIMHHONEPUOAHAS  (OPMBI
[Tepronnueckoit cuctembl xumuueckux 3neMmeHToB [[. . Menneneesa. 1lepnoast
u Tpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIBI DJIEMEHTA.

Crpoenune aromoB. CoctaB aTOMHBIX siaep. M3otomnbl. DnekTpoHbl. CTpoeHue
AJNEKTPOHHBIX ~ 000J04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. 1. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit 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
pa3BuTusa HayKu U npakTuku. J1. 1. MenneneeB — y4€HbIN U rpaKJaHNH.

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

Crenenb okucnenus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iponeccsl
OKHCJICHUS W BOCCTAHOBJIECHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

XVWMHYECKUI SKCIEPUMEHT: U3ydeHHUEe oOpa3llioB BEIIECTB METALUIOB U
HEMETAIJIOB;, B3aUMOJECHUCTBUE THUIPOKCHUAA IIMHKA C pPacTBOPAMHU KHUCJIOT H
1IeJI04YEel; IMPOBEICHHUE OIbITOB, WUIIOCTPUPYIONIUX MNPUMEPHI OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3IIOKECHHS, COSTUHEHUS ).

MexknpeaMeTHbIE CBS3H

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

OOmme ecTeCTBEHHO-HAYYHBIC TIOHSATHSA: HAYYHBIM (pakKT, THIOTE3a, TEOpHS,
3aKOH, aHalW3, CHHTE3, Kiaccu(uKaus, TePUOIUIHOCTh, HAOJI0IEHHE,
AKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPEHHUE, MOJICNb, SIBICHHE.

dusnka: mMarepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU/I, H30TOIIbI,
PaINOaKTUBHOCTh, MOJIEKYJa, JJCKTPUUYCCKUN 3apsjl, BEIISCTBO, TEIO, O0BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (U3NUECKHE BEIUYUHBI, CIUHUIIBI
WU3MEpPEHHUsI, KOCMOC, TUTAaHETHI, 3BE3/1b1, COHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MuHEpasbl, TOPHBIE MOPOJBI, TOJIE3HBIE
HCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.



9 knacc

BemecTBo n xumuueckas peakius

[Tepuoguueckuii 3akoH. llepuonnueckas cuCTEMa XUMHUYECKUX DIIEMEHTOB
1. 1. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHHH CBOMCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPHUOJOB, Kalaus, KaJIbLUA U HX
COCIMHEHUI B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepmoanueckoit
CUCTEME U CTPOCHHEM UX aTOMOB.

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

Knaccudukanys n HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHApOIHAS U
TpUBUAJIbHAs). XHMHYECKHUE CBOWCTBA BEIIECTB, OTHOCSAUIMXCS K Pa3IU4YHbIM
KJIacCaM HEOPTraHWYECKUX COCIUHEHHI, T€HETHYECKas CBSI3b HEOPTaHUYECKHUX
BEILIECTB.

Krnaccugukanus XMUMHUYECKUX peaklyid MO pa3IMYHbIM MpU3HaKaM (10 YHUCTy U
COCTaBy Y4YaCTBYIOIIMX B PpEAKIMH BEUIECTB, MO TEIUIOBOMY 3(PQeKTy, MO0
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YUacCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHHUS.

[lonsiTue o0 ckopocTH XuMHUYeckoll peakuuu. IlloHaTne 00 00paTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [IoHsITHE 0 TOMOTre€HHBIX U IeTepOre€HHBIX
peakuusix. IloHstne o XxumMudyeckoM paBHOBecHH. DaKTOpbI, BIHSIONIME Ha
CKOPOCTh XMMUYECKOHN pEaKUU U MOJ0KEHHE XUMUYECKOTO PAaBHOBECHS.

OKHUCANTENBPHO-BOCCTAHOBUTENBHBIE peakuuu, AIEKTPOHHBIN OastaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKkLuu. CocraBienue YPaBHEHHM
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIIOJIB30BAHUEM  METOJA
AJIIEKTPOHHOTO OajaHca.

Teopust 3JIEKTPOIUTHYECKON AUCCOUMALNN. DIEKTPOJIUTHI U HE- DIIEKTPOJIMUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
xumMuueckoi cBsizu. CreneHp aucconanuy. CUIbHBIE U ClIa0ble JIEKTPOJIUTHIL.

Peakiuu vioHHOTO OOMEHa. YCIIOBUS MPOTEKaHUS peaKIuii MOHHOTO OOMEHa,
IIOJIHBIE M COKpAlIEHHBIE HOHHBIE ypaBHEHUs peakuuid. CBoWCTBa KHUCIOT,
OCHOBAaHMM W cojJell B CBeTe€ MPEACTaBICHUHA 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiny Ha HOHBL. [IoHSATHE O THApONIN3E CONEN.

XVWMHUYECKUI HKCIEPUMEHT: O3HAKOMIICHHE C MOJEISAMU KPUCTALTUYECKUX
pPEIETOK HEOPraHMYECKUX BEIIECTB — METANIOB U HeMmeTawioB (rpadura u
ajiMasa), CJIOXXHBIX BEIIECTB (XJIOpUAa HATpHs); HUCCIEJOBAHUE 3aBUCUMOCTHU
CKOPOCTH XHMMHUYECKOW pEeaKkIHH OT BO3JACHCTBUA Ppa3IUYHBIX (PAKTOPOB;
MCCIIEOBAHNUE AJIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IPOLECCA AUCCOLUALIN
KHCJIOT, IIeJoYeld W coyied (BO3MOYKHO HCIOJIb30BAaHUE BUIAEOMATEPUAJIOB);
IIPOBEJICHHE ONBITOB, WJUTFOCTPUPYIOIIMX NPU3HAKH MPOTEKAHNS PEAKLIMI HOHHOTO
obmeHa (oOpa3oBaHHE OcCajJiKa, BBIJEICHHE ra3a, oOpa30oBaHHE BOJBI); OIIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid
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(ropeHue, peakuH pa3IoKEHHs, COEIUHEHUS); PACIO3HABAHUE HEOPTaHUYECKUX
BEUIECTB C IIOMOIIBIO KAue€CTBEHHBIX pEakUUid Ha HOHBL, pElICHHE
HKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemerannsl u ux coeuHeHUs

OOmiass  xapakTepucTuka TrajoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapaKkTepHbIE CTENEHU OKucieHUud. CTpoeHne U (PU3NYECKUE CBOWCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XHMHMUYECKHE CBOWCTBAa Ha IpUMEpE  XJIopa
(B3aMMOJEHCTBUE C METalIaM{, HEMETaUIaM{, IIEeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KHCIOTa, XMMUYECKUE CBOMCTBA, NOJydYE€HHE, NpUMEHEeHue. JlericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M 4YeJIOBEKAa. BaXHeWIlne XJIOpUIbl U KX
HAXOXKJEHUE B IPUPOJE.

Obmass xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIICHUS.

CrpoeHue u (pu3nyecKkue CBOMCTBA MPOCTBIX BELIECTB — KUCIOPOJA U CEpBHI.
AnnoTtponHsle MOIU(UKAIIMM KUCIOPOAa U cepbl. XUMHUUYECKUE CBOMICTBAa CEpHI.
CepoBoopoJi, cTpoeHue, (pu3nuecKkue 1 XMMHYecKkrue cBoiicTBa. OKCHIbI CEphl Kak
IPEJICTaBUTENIN KUCIOTHBIX oKkcuaoB. CepHass KucloTa, (QU3MYECKUE U
XMMHUYECKHE CBOMCTBAa (0OLIMEe KakK NpEICTaBUTEN Kilacca KUCIOT U
cneuuduuecknue). XUMHUYECKUE PEAKIMHU, JIeKAIIUe B OCHOBE IMPOMBIIUIEHHOTO
cnocoba mnomyuyeHusi cepHoil kucioTbl. [Ilpumenenue. Conu CEpHON KHUCIOTHI,
KAueCTBEHHAsl peakuus Ha cyib(aT-uoH. HaxoxaeHue ceprel U €€ COeIMHEHUN B
npupoae. XUMHUYECKOE 3arpsi3HEHUE OKPYXAIOLIEH Cpellbl COSAMHEHUSIMU CEpPbI
(KUCIIOTHBIE JTOKAM, 3arpsA3HEHHUE BO3AyXa M BOJOEMOB), CHOCOOBI €ro
IpEeIOTBPAICHHUS.

OO6mass xapakrtepucTtuka 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,
nojsyuyeHue W npumeHeHue. Coilu aMMOHMS, MX (PU3MUYECKHE M XUMHUYECKUE
CBOMCTBa, NpHUMEHEHHe. KauecTBEHHas peakuuss Ha WOHbBI aMMOHMS. A30THas
KHCToTa, €€ mojydyeHue, (u3MYecKue M XHMMHMYECKHe CBOWCTBa (00IIue Kak
IpeCTaBUTENs Kilacca KUCIOT U crneunduueckue). Vcnonb3oBaHue HUTPATOB U
coJieil aMMOHHS B KaUeCTBE MUHEPAIbHBIX YI00peHn. XUMHUYECKOE 3arpsi3sHECHHUE
OKpYXalolel cpeapl COCNUHEHHUSIMH a30Ta (KUCJIOTHBIE HOXKIU, 3arpsi3HEHHE
BO3]lyXa, TOYBBI U BOAOEMOB).

®ocdop, amnorponHsie Moaudukauuu (ochopa, puznyeckue U XUMHUECKHUE
cBorictBa. Okcup pocdopa(V) u docdopnas kucnora, pu3NIECKUe U XUMUUECKUE
cBoiicTBa, mnosydyeHue. HMcnonb3oBanue (ocdaroB B KayecTBE MHUHEPAIbHBIX
yA00pEHU.

O6mrast xapaktepuctuka diemMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIICHUS.

VYrnepon, amioTpomnHble MOAM(DHUKAIMHM, PACIPOCTPAaHEHHE B  MPHUPOJE,
¢usznyeckue W XxuMudeckue cBoiictBa. AnpcopOuus. Kpyrosopor yriepona B
npupone. Okcupl yriepoaa, ux (pusndeckue U XMMHUECKUe CBOMCTBA, JIEHCTBUE
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Ha JKMBBIC OPTaHU3MBI, MOJYYCHUE W MPUMEHEHHE. DKOJIOTHYECKHE TMPOOIEMBI,
cBs3aHHble ¢ okcuiaoMm yriaepona(IV); rumoresa T1700aTbLHOTO MOTEIUICHUS
KJIMMaTa; MapHUKOBBINA 3D PeKT. YTonapHas KUCIoTa U €€ COJi, uX (U3NYECKUe U
XUMUYECKUE CBOWCTBA, MOJYYEHHE M NpUMEHEHHE. KauecTBeHHas peakuusi Ha
KapOoHaT-uoHbl.  Mcnonb3oBanue  kapOOHaTOB B OBITY,  MEIUIMHE,
MIPOMBIIIICHHOCTH U CEJIbCKOM XO351CTBE.

[lepBoHavasibHbIE TIOHATHS O0 OpPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, STaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
Ux coctaB u xumudeckoe cTpoeHue. [loHsATHE O OHOJOTHYECKH BaKHBIX
BCII[ECTBAX: JKHpaxX, OelikaxX, YIJIEBOJaX — W WX POJH B JKU3HU YEJIOBEKA.
MarepuanbHO€ €TUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHECHUIA.

KpemHuii, ero ¢puznueckue 1 XUMUYECKUE CBOMCTBA, MMOJIYyYEHUE U IPUMEHEHHUE.
Coenunenust kpemHusi B npupozae. OOmuMe mnpeacraBieHUss 00 OKCHIAC
kpeMHus(IV) u kpemuueBoi kuciore. CUIMKAThl, UX HCIOJb30BAHUE B OBITY,
MEJIMLIMHE, TMPOMBIIUICHHOCTH. BaKHEWIME  CTPOUTEIbHBIE  MAaTEPHUAJIBL:
KepaMHuKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobimemsl Oe3omacHOro
WCIIOJIb30BaHUsl CTPOUTEIBHBIX MAaTEPUAIOB B TOBCETHEBHOM KU3HH.

XVMMHUUYECKUI SKCIIEPUMEHT: H3y4YeHHE OOpa3lloB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISIHOM KHCJIOTBI; TPOBEAECHNE KAUECTBEHHBIX PEAKIUI HA XJIOPU]I-HOHBI
U HaOJIOJICHUE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTpaXKaolue PU3nIecKue u
XUMHUUYECKUE CBOWCTBA TAJIOTEHOB U UX COCIMHEHUHN (BO3MOKHO HCIIOJIb30BAHUE
BHUJICOMATEPUAJIOB); O3HAKOMJIEHHE C oO0pasliaMu XJIOPUAOB (TaJIOT€HUIOB);
O3HAaKOMJIEHUE C 00pa3liaMH Cepbl U €€ COEUHEHUSIMU (BO3MOXHO HCIOJIb30BAHHE
BUJICOMATEPUAIIOB); HAOIIOJEHHUE Mpoliecca OOYIIMBaHUS caxapa Mo JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTBI, HW3YYEHHE XUMHUYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHON peaklK Ha Cybdar-
WOH M HaOJIOJIeHUE TpHU3HAKa €€ MPOTEeKaHWUs; O3HAKOMJIEHHWE C (U3HMUECKUMHU
cBoiicTBaMu a3zora, ¢ochopa M HUX COCIAUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHUIl; MOTyUYeHue,
coOuMpaHue, pacro3HaBaHWE U M3YyUYCHHE CBOWCTB aMMHaKa; IMPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH u u3ydyeHue Nmpu3HaAKOB
UX IPOTEKaHMUsI, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BHJIEOMATEPUAIIOB); U3YyUYCHHE MoZeNen
KPUCTAUIMYECKUX pEIETOK anMasza, Tpadura, QylepeHa; O03HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a; MOJIYyYEHHUE, COOMpaHue, pacrno3HaBaHUE U U3y4YCHUE
CBOMCTB YTJIEKHCIIOTO Ta3a; MPOBEJACHUE KaYECTBEHHBIX PEaKIMii Ha KapOOHAT- U
CUJIMKAT-UOHBl U U3yYCHHE TPU3HAKOB WX MPOTEKaHWS, O3HAKOMJICHHE C
MPOAYKIIMEH CHJIMKATHOW MPOMBIIUICHHOCTH; PEIICHHE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeMETaIUTbl U UX COCTUHEHUSD.

Mertaibl 1 KX COETUHECHUS

OO6mr1ast XapaKTepUCTUKA XUMUUYECKHUX JIEMEHTOB — METaJUIOB HA OCHOBAaHUHU UX
IIOJIOKEHUSA B ITepuonnueckou CHUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa u crpoeHuss atomoB. CTpoeHue MeTaioB. Meramnueckas
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CBSI3b M METAJUIMYECKash KPUCTAUIMYECKas PEHIETKA. DIEKTPOXUMUUYECKUU Pl
HarpspkeHU MeTtaioB. OuU3nyeckue U XMMUYEeCKrue CBOMCTBAa MeTaiuioB. OO0ume
CcrocoObl Toy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CcrocoObl 3alMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) U UX MPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

[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 HATpusi W Kanus. [IpuMeHeHue WIENOYHbIX METaUIOB M MX
COEIMHECHUM.

[[lenouyno3eMebHbIC METAaJLIbI MarHui 51 KaJIbIIUH: MOJIOKCHHUE
B [lepnoanueckoit cucreme xumnuueckux anemeHToB . 1. MenneneeBa; crpoenne
UX aTOMOB; Hax0aeHue B npupojae. usnueckue u XMMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxdeimme coeauHeHUs Kanblus (OKCHUI, THUIPOKCHUA, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nonoxxkenue B lleproauyueckoil cucTeME XHMHYECKHUX 3JIEMEHTOB
. . MeHneneeBa; CTpOEHUE aTOMa; HaxOoXJeHUe B mpupone. duznueckue u
XUMHUYECKUE CBOMCTBA aIOMUHUA. AMQPOTEpHbIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

XKenezo: mnonoxenue B Ileproanueckoil cHCTEME XHUMHYECKHUX SJIEMEHTOB
. . MenneneeBa; cTpoeHue aToma; HaxOXKJICHHE B mpuponae. Pusnyeckue u
XUMHUUYECKUEe CBOMcTBa »xene3a. Okcupabl, TuApokcuasl u conu xene3a(ll) u
xenesa(l1l), ux cocras, CBOICTBA U MOTYyUYCHHUE.

XUMHUYECKUIN HKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3liaMl METaUIOB U CIUIABOB,
ux (U3UYECKUMHU CBOWMCTBAMHU; H3YyUYECHHE PE3YJIbTATOB KOPPO3UU METAJLIOB
(BO3MOKHO HCIIOJIb30BaHUE BHUEOMATEpPUATIOB), OCOOEHHOCTENW B3aMMOJICHCTBUS
OKCHJIa  KajubliUsl W  HATpus  CBOJOM  (BO3MOXHO  HCIIOJb30BaHUE
BHUJICOMATEPHUAIIOB); HMCCJIEIOBAHUE CBOWMCTB KECTKOW BOMBI; MpOLECCAa TOPEHUs
Kese3a B KUCIOopoJie (BO3MOXKHO HMCIOJB30BaHUE BHICOMATEPHANIOB); PU3HAKOB
MPOTEKaHUSI KAYECTBEHHBIX PEAKIMH HAa WOHBI (MarHus, KajbIus, AJIOMUHUS,
nuHka, xenesa(ll) u xeneza(Ill), mequ(Il)); HabmroneHne u onrcaHue MPOIECCOB
OKpallMBaHMS I[IJJAMEHHM HWOHAMU HaTpHsi, KaIus W Kalublus (BO3MOXHO
WCIIOJIb30BAaHUE  BHUJICOMATEPHUANIOB); HCCle0OBaHWEe aM(OTEPHBIX CBOMCTB
TUAPOKCUIA ATIOMUHUS M TUAPOKCHAA IIMHKA; PEHIEHHWE SKCIEePUMEHTATbHBIX
3aja4 1o teMe «BaxkHelmme MeTaniabl 1 UX COCIUHEHUSY .

XHUMUS 1 OKpY-Karolas cpena

HoBeie maTepuansl u TexHosnoruu. BemectBa m mMarepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJloBeKa. XHWMHUS U 370pOBbe. beszonacHoe MCMoib30BaHUE BEIIECTB U
XUMHUUYECKUX peakiuid B ObITy. [lepBas moMomis npu XUMHUYECKHX OXKOTrax
1 oTpaBieHUAX. OCHOBBI SKOJOTHUYECKON IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpY’Karouien cpenbl (mpeaenbHas 10mycTuMasi KonreHTpamus seniects — [1/IK).
Ponb XxvuMuu B perieHuu IKOJIOTHIECKUX MPOOIIEM.

[IpupogHbie WCTOYHUKHU YTIIEBOJOPOAOB (Yroyib, TPUPOIHBIA Ta3, HEPTH),
MPOYKTHI KX TIEPEPAOOTKH, UX POJIb B OBITY ¥ IPOMBIIILIEHHOCTH.
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XVUMUYECKUH SKCIIEPUMEHT: M3yUeHHE OOpa3l0B MaTepHuanoB (CTEKJO, CILJIaBbl
METAJIJIOB, [TOJINMEPHBIE MaTEPUAIIBI).

Me:xnpeaMeTHbIE CBSI3U

Peanuzanus MeXnpeaMETHBIX CBsi3ed IpU M3ydYeHUHM XuMuM B 9 Kiacce
OCYILECTBIISIETCSl 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
HNOHSATUN, TaK U MOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JUJISl OTAENIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOr0 LMKJIA. Peanu3anus MEXNPEIMETHBIX CBS3€U IpU
U3Y4YCHUU XUMUHU B 9 Kilacce OCYIIECTBISIETCS Yepe3 HCIOIb30BaHUE KaK OOIINX
€CTECTBCHHO-HAYYHBIX TMOHATUH, TaK U TOHSATHUH, SBISIONIMXCS CUCTEMHBIMU IS
OTJENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmIue ecTecTBEHHO-HAYYHbIE TOHATHSA: HAy4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KJIacCH(PUKAIWs, TEePUOANIHOCTh, HAOIIOACHHUE,
HKCIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHUE, MOJIEb, SIBICHHUE, NapHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

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

buonorusa: ¢orocunTes, abixanue, Ouocdepa, SKOCHCTEMA, MUHEPAIbHbBIE
yIOOpEeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOJBI, MOJE3HBIE
MCKOTIaeMble, TOIUIMBO, BOJTHBIE PECYPCHI.

ININIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pE3yJIbTaThl  OCBOEHUS MPOTrpaMMbl  OCHOBHOTO  OOWIETro
o0Opa3oBaHUs JOCTUTalOTCs B XOJ€¢ OOyYeHHs XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEIBHON AesTeNbHOCTH Opranu3aiui B COOTBETCTBUU C TPAAULIMOHHBIMU
POCCUMCKMMHU COLUMOKYJIBTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMH II€EHHOCTSIMH,
OPUHATHIMU B OOIIECTBE MpaBWJIAMM M HOPMaMHU IOBEJIEHHUS U CHOCOOCTBYIOT
IpoLeccaM CaMOINO3HaHMs, CAaMOPA3BUTHS U COLIMATIM3ALNN 00yUYarOIIUXCSl.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3yJbTaThl OCBOGHHUS IPOTPaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYeHHUS XUMHUU B €IUHCTBE y4eOHOU U
BOCIHUTATEIbHON AeaTeabHOCTH OpraHu3aiy B COOTBETCTBUU C TPAAULIMOHHBIMU
POCCUHCKUMHU COLIMOKYJIBTYPHBIMU M J1YXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
OPUHATHIMU B OOIIECTBE MpaBWJIAMM U HOPMaMHu IOBEIEHHUS U CHOCOOCTBYIOT
npoleccaM CaMONO3HaHMsl, CAMOPA3BUTHS U COITMAIN3ALNN 00YYarOIIUXCSl.

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

1) IEeHHOCTHOTO OTHOUIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY
W HAy4YHOMY HAacJeIHi0, MOHMMAaHHUS 3HAYEHUsS XUMHUUYECKOW 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) NpeACTaBIECHHS O COLMAIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHO-HCCNEOBAaTEIbCKOM, TBOPUECKOM W  JAPYrUX  BUAAX
JEATEIbHOCTH; TOTOBHOCTH K Pa3sHOOOPAa3HON COBMECTHOW JEATEIbHOCTH MpHU
BBINIOJTHEHUM Y4€OHBIX, I103HABATEIbHBIX 3a7ad, BBIMNOJIHEHUH XHUMHUYECKHUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX IPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpOLECCe JTOW Y4eOHOH JEesATENbHOCTH; T'OTOBHOCTH
OLICHUBATh CBOE MOBEACHUE M IIOCTYIKM CBOMX TOBApUIIEH C IIO3ULUU
HPABCTBEHHBIX U IPABOBBIX HOPM € YYETOM OCO3HAHUSA I10CIEACTBUM MIOCTYIIKOB;

I{leHHOCTH HAYYHOTO NMO3HAHUA

3) MUPOBO33PEHUYECKUX MPEJICTABICHUN O BEIIECTBE M XMUMHYECKOW pPEaKIIUH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKA W COCTABJISIIOIIMX
OCHOBY JIJIsl TIOHUMAHUSI CYIIHOCTA HAay4HOW KapTUHBI MHpA; MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MPUPOJHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTEeIbHBIX MOTHBOB, HAMPABJICHHBIX HA MOJY4YCHUE HOBBIX 3HAHUH IO
XUMUH, HEOOXOIUMBIX JIJIs1 OOBSICHEHUS HAOII0JaEMBIX MTPOIIECCOB U SIBJICHU;

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

6) umHTEepeca K OOYYCHHIO M IO3HAHUIO, JIFOOO3HATEIbHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K  CcamMo00pa3oBaHWIO, TMPOEKTHOM M HCCIEI0BATEIIbCKOM
JIEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHS OOyUEHHS B
JlabHEHIIeM;

@opMHUPOBaHUS KYJIbTYPbI 310POBbSA

7) OCO3HAaHHS IICHHOCTH JKHW3HHM, OTBETCTBCHHOI'O OTHOIICHHS K CBOEMY
3IOPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KWU3HU, OCO3HAHUS TOCIECICTBUN U
HEMPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOs, HAPKOTUKOB, KYpEHUs),
HEOOXOMMMOCTA COOJNIO/IEHUs TIpaBUJi OE€30MacHOCTH TMPU  OOparieHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,
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TpynoBoro BocnuraHus

8) uHTepeca K MPaKTUYECKOMY M3YUYEHHIO MPOQECCU U TpyAa pa3IudyHOro poja,
yB@XEHHE K TPyJIy M pe3ysbTaTaM TpPYAOBOH AEATEIbHOCTH, B TOM YHUCIIE Ha
OCHOBE TPUMEHEHMs MPEIMETHBIX 3HAHUI MO XHWMHUHU, 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 aJalITUPOBATHCS B TPO(ECCHOHAIBHON CPEIE;

IKOJIOTNYEeCKOr0 BOCIIMTAHUS

9) SKOIOTHYECKH IIeIeCOO0Pa3HOr0 OTHOIICHHS K MPHUPOJIe KaK HCTOUYHUKY
YKU3HHU Ha 3emile, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMaHUs LIEHHOCTU 3JI0POBOIO U
O0e3omacHoro o0pa3a >KW3HH, OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY
(¢u3NYeCKOMY M TNCHUXUYECKOMY 3JI0pPOBBIO, OCO3HAHMS LEHHOCTU COOJIOJCHMUS
paBuJI OE30MaCHOTO MOBEEHUS MPU padOTE C BEIIECTBAMM, a TAKXKE B CUTYyallMsIX,
YTPOKAOIIUX 310POBBIO U )KU3HU JIOEH;

10) cnocoOHOCTH NMPUMEHATH 3HAHMS, 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) SKOJOTrMYECKOro MBIIUICHHS, YMEHHS PYKOBOJCTBOBATHCSI UM B
ITO3HABATEJIbHOM, KOMMYHUKATUBHOM M COIIMAJIbHOM IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeaIMETHBIX pE3yJbTAaTOB BBIICISAIOT 3HAYMMBIE  JUIS
bopMHpOBaHUS MHUPOBO33PEHHS OOIEHAy4YHblE TOHATUS (3aKOH, TeopHus,
OPUHIMI, TUNoTe3a, (PakT, cucTema, MPoLecc, SKCHEPUMEHT U 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,
KOMMYHUKATUBHBIE, PETYJISITUBHBIE), KOTOpblE OOecreunBaloT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO y4eOHOMH
NEeATEIBbHOCTH.

MertanpeameTHble pe3yibTaTbl OCBOEHHUS 00pa30BAaTEIbHOW MPOrpaMMbl 110
XUMHUH OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU IT03HABATEIbHBIMU JIEHCTBUSIMH, 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 1711 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U SIBJICHUI; BEIOUpPATh OCHOBAHUS U
KpUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMUYECKHX PEaKIUi;
yCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXAY OOBEKTaMU HU3YUYECHUS;
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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 MPUMEHSIEMbIE B XUMUU MOJICIIbHbBIE 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
OPU3HAKKM HW3YYaeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB U XUMHUYECKUX
peaklnii; BBISBIATh OOLIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEACTBEHHBIE CBS3H H
IPOTUBOPEYHS B M3YYAEMBIX MPOLECCAX U SABIEHUSX; MpeiaraTb KPUTEPUH IS
BBISIBJICHUS 3TUX 3aKOHOMEPHOCTEN M MPOTHUBOPEUMIl; CAMOCTOSATEIBHO BbIOUPATh
croco0 perieHus y4eOHOW 3a7aun (CpaBHUBATh HECKOJIBKO BAPHUAHTOB PEIICHUS,
BBIOMpATh HauOoJsiee MOAXOASIIMA € Y4ETOM CaMOCTOATEIBHO BBIJIEICHHBIX
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 PE3yJbTaT, (POPMYIHPOBATH 00OOIICHUS U
BBIBO/IbI IO PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MpojieaHHOMN paboTe;

Paboroii ¢ unpopmanmen

5) ymeHueM BBIOMpPATh, AHAIM3UPOBATH W HHTEPIPETHUPOBATH HH(POPMALUIO
pa3MyYHBIX BUIOB U (HOPM MpEACTaBICHUS, MOTYYaEMYIO U3 Pa3HbIX UCTOUYHHUKOB
(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
UHGOpPMallMd U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX JUIsl BBIOJIHEHHUS
y4eOHBIX U MO3HABATEJbHBIX 33/1a4 ONpPEIEIEHHOIO THUIA; IPUOOPETEHHE OIbITa B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX TIOUCKOBBIX CHCTEM;
CaMOCTOATENBHO BBIOMPATh ONTUMANbHYIO (DOpMY IIpeAcTaBIeHUs] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIAEMbIe 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu popmamu rpaduKi U KX KOMOMHAIUSAMY;

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

YHuBepcaJbHbIMU KOMMYHUKATHUBHBIMH /1€/iCTBUSIMH
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8) ymeHueM 3a7aBaTh BOIIPOCHI (B X0JI€ AUAJIOTa U/WIK AUCKYCCUH) TIO CYIIECTBY
oOcyxnaemMol TeMbl, (OpMYyIHUpPOBaTH 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) 3aMHTEpeCcOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU MO3HABATEIHHOU U
UCCIIEIOBATENIbCKON JIESITENFHOCTH TMPH PEHICHUH BO3HMUKAIOMIMX MpoOsieM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3HMIHK (00CYXKIeHUs, 0OMEH
MHEHUSIMH, «MO3TOBBIC IITYPMB», KOOPAWHAIIUS COBMECTHBIX JE€HCTBHIA,
OTpe/ieTICHNE KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMIOJIHEHHOM paboThI U Ap.);

YHuBepCAIbHBIMU PEryJsiTUBHBIMU /I€iiCTBUSIMH

11) ymeHreM caMOCTOSITENIBHO OMpPENENITh LENH ACSITeNbHOCTH, MIIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
[IPEIJIOKEHHBIM QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEHIECTBAX U PEAKIUAX;
OILICHMBATh COOTBETCTBHE MOJTYUYEHHOTO pe3yJibTaTa 3asiBJICHHOM LIETH;

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

HPEIMETHBIE PE3YJIbTATDBI

B cocraBe npeaMeTHBIX pe3ynbTaTOB MO OCBOSHUIO 0053aTENILHOTO COICpKAHUS,
YCTAaHOBJICHHOTO JAaHHOW TPUMEpPHON pabouell 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
CHEAYIOIINX YMEHUM:

8 kiace

1) packpvisamev cmbici OCHOBHBIX XHMHYECKHMX IIOHSTHH: aToM, MOJEKYyJa,
XMMHUYECKUH  DJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXXHOE BEIIECTBO, CMECh
(OI[HOpOI[HaH n HGOI[HOpO,Z[Haﬂ), BaJICHTHOCTb, OTHOCHUTCJIIbHAA aTOMHasd 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 3aMEICHUs, PEakiuu OOMEeHa, 9K30- M JIHAOTEPMHUUYECKHE PEaAKIIUU;
TeIIoBOM A(PheKT peakuuu; sapo aToma, DJICKTPOHHBIM CJIOM aToma, aTOMHas
opOuTanb, pagdyc aroMa, XHUMHYECKas CBS3b, IMOJSpHAsS U HEMoJspHas
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KOBAJICHTHAsI CBsI3b, MOHHAS CBSI3b, HOH, KATUOH, aHWOH, PacTBOP, MaccoBas O
BellecTBa (IIPOLIEHTHAS KOHIIEHTPAIUs1) B PaCTBOPE;

2) unmocmpupoéams B3aUMOCBSA3b OCHOBHBIX XUMHYECKUX MOHATHN (CM. 1. 1) 1
MPUMEHSITH ATU MOHSTHS MPU OMTUCAHUU 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 COCIUHEHUSX; MPUHAICKHOCTh
BEIIECTB K OINpENeIEHHOMY KJIacCy COSAMHEHUN Mo (popmyriaMm; BUA XUMHUECKOH
CBsI3M (KOBAJICHTHAS] M HOHHAS) B HEOPTAaHUYECKUX COCTUHCHUSIX;

5) packpvisamo cmvicn Ilepuoanueckoro 3aKOHA . . Menneneena:
JEMOHCTPUPOBATh  TMOHMMAHWE  TMEPUOJUYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT WX MojoKeHus B [lepuoamdeckoil cucteme; 3aKOHOB
COXpaHEHHUs MacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
y4eHHMsI, 3aKOHAa ABOTrajpo; OMUCHIBATh M XapaKTEepPU30BaTh TaOIUYHYIO (GOpMy
[lepuouueckoi CUCTEMBbI XUMUYECKUX JIEMEHTOB: Pa3jinyaTh 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. 1. MenneneeBa» ¢
YUCJIOBBIMU  XapAaKTEPUCTHUKAMU CTPOCHHS aTOMOB XHMHUYECKHX D3JIEMEHTOB
(cocTtaB W 3apsAn sapa, oOImIee YHCIO JJIEKTPOHOB M PACHpeleleHHE HX II0
AIIEKTPOHHBIM CIIOSIM);

6) xkraccuguyuposames XMMUYECKHE DIIEMEHTHI; HEOPTaHWYECKHE BEUICCTBA;
XUMHUYECKHE peakiu (110 YHCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO
TerI0BoMY 3P (DEKTy);

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

8) mpoenoszuposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Ka4eCTBEHHOTO
COCTaBa; BO3MOXXHOCTHM MPOTEKAHUS XUMHUUYECKHX MPEBPAIICHUA B Pa3TUYHBIX
YCIIOBHUSIX;

9) ebiuucaAMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JOJK0 XHMHYECKOrO 3JIEMEHTa Mo (OpMysie COEIUHEHHS; MACCOBYIO
JIOJIF0 BEIIECTBA B PacTBOPE; MPOBOAMUTH PACUETHl MO YPAaBHEHUIO XUMHUYECKOU
peaKIuu;

10) npumersimvb OCHOBHBIC OIIEPAIIMU MBICTUTEIBHOMN JCATEIIBHOCTA — aHAJIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTeMaTU3aluI0, KJIacCU(UKAIMIO, BhISIBICHUE
MPUYUHHO-CJICICTBCHHBIX CBSI3€H — I HW3YYCHHUS CBOWCTB BCIIECTB U
XUMUYECKUX PEaKIMi; €CTeCTBEHHO-HAYYHBIC METO/IbI TIO3HAHUS — HAOJIOACHHUE,
U3MEpPEHUEe, MOICIIMPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICIICHHBIN );

11) crnedosamsb ipaBUIaM MOJIB30BAHUS XUMHUYECKOH MOCYI0i U 1a00paTOPHBIM
00oOpy0BaHUEM, a TAK)KE TPAaBHIIaM OOpaIleHus! C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIIUSIMHA TI0 BBIMIOJTHEHUIO JTAOOPATOPHBIX XWMHYECKHX OIBITOB TIO
MOJIYYCHUIO ¥ COOMpAHUIO0 Ta3000pa3HBIX BEMIECTB (BOMOpOJA M KHUCIOPOJA),
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IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MAaCcCOBOW JOJIEH PACTBOPEHHOTO
BEIIECTBA; IUIAHMPOBATh MW MPOBOAWTh XHUMHUYECKHE OKCICPUMEHTHI IO
pacro3HaBaHHWIO PACTBOPOB IIEIOYEH W KHUCIOT C IOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondTarenH, METUIOPAHXK U JIp.).

9 kiacce

B cocTaBe npeaqMeTHBIX pe3ylbTaToOB IO OCBOCHHIO 0053aTEIbHOIO COAECPIKAHMS,
YCTaHOBJIEHHOTO JAaHHOW MNpUMEPHON paldoueld mporpaMmoi, BBLAEIAIOT:
OCBOEHHBIE OOYYaIOLUIMMUCS HAy4yHblE€ 3HAHUSA, YMEHUS U CIOCOOBI JEHCTBUM,
cuenu@uueckue s NpeaIMeTHOW obmactu «XUMHS», BUIBI ACSITEIBHOCTU IO
IOJyYEHUIO HOBOTO 3HAHMs, €ro HUHTEpPIpEeTaluy, NpeoOpa3oBaHUI0 U
IPUMEHEHHUIO B Pa3JIMUHbIX YUYEOHBIX U HOBBIX CUTYaIUSX.

[IpenMeTHbie pe3ynbTAaThl MPENCTABICHBI OTPaXaloT CHOPMHUPOBAHHOCTH 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;JIEKTPOJIMTEI,  HEJIEKTPOJIMUTHI,  JJIEKTPOJIMTHYECKAss  AUCCOLIMALIMS,
peakuuu MOHHOTO OOMEHa, KaTajln3aTop, XMMHUUECKOE paBHOBECUE, OOpaTUMBbIE U
HeoOpaTuMble peakuuy, OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHBIC peakuuy,
OKHUCJIUTENIb, BOCCTAaHOBUTENIb, OKHCIEHHE W BOCCTAHOBJIEHHUE, AJJIOTPOIMS,
aMm(pOTEepHOCTh, XMMHYECKasi CBA3b (KOBAJICHTHAs, HOHHAs, METAJUIMYECcKas),
KpUCTaJUIMYECKasl PeII€TKa, KOPPO3Usl METAIIOB, CILIABbl; CKOPOCTh XHUMHUYECKOU
peakuuu, npeaenpHo gomyctumas koHuentpanus (I171K) 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 (OPMYJT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

4) onpedensimb BAICHTHOCTh U CTCIICHb OKHUCJICHUS XUMHUYECKHX JJICMCHTOB B
COEJIMHEHUAX Pa3IUYHOr0 COCTaBa; MPUHAIJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHUH Mo ¢GopMyliaM; BHJI XUMHUYECKOW CBsI3UM (KOBaJICHTHAs,
WOHHasA, MeETaJUIn4yeckas) B HEOPraHMYECKHX COEIMHEHUSX; 3apsj HOHAa IO
XUMHUYECKON (hopmyrie; XapakTep cpeAbl B BOJHBIX PacTBOpax HEOPraHUYECKUX
COEIMHEHHM, TUIl KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BELIECTBA;

5) packpvisamv cmoicn [lepuoguueckoro 3akona JI. WM. MenngeneeBa u
JEMOHCTPUPOBATh €ro MOHKMMaHHUE: OIMUCHIBATh M XapaKTepHU30BaTh TAOIUYHYIO
dopmy Ileproanueckoit cucTeMbl XUMUYECKUX JJIEMEHTOB: Pa3inyaTh MOHITHS
«riaBHas noArpynna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynna)», mansie u
OOJbIIME  TEPUOJIbI; COOTHOCUTH  OOO3HAYEHUs, KOTOpble HMEITCA B
NEePUOJIMYECKON TaONMIE, C YUCIOBBIMH XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsAl sApa, oOlee 4YHUCIO BJIEKTPOHOB U
pacrpe/iefieHde UX 10 AJEKTPOHHBIM CII0SIM); OOBSICHATH OOIIME 3aKOHOMEPHOCTH
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B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUI B Mpejenax MajbIX 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
TersioBoMy 3(h@eKkTy, MO HU3MEHEHUIO CTENEeHEeW OKHUCICHUS XHWMHUYECKHUX
AJIEMEHTOB);

7) xapaxmepuzoséams (ONUCHIBATB) O00OIIHME M CHCHU(PUUESCKHE XHUMHYCCKUE
CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIECTB, MOJATBEPKIasi ONMCAHUE MPUMEpPaMHU
MOJICKYJIIPHBIX U HOHHBIX YPABHCHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

8) cocmaesnsimv ypaBHEHUS ~ ANEKTPOJIUTHYECKOW  JIUCCOUMAIMHM  KHUCIOT,
LIEJI0YEd M COJICH; IIOJHBIE M COKpAIIEHHBIC YPAaBHEHUS pPEAKIMM HOHHOTO
oOMeHa; ypaBHEHHS peaklUi, MOATBEPKIAIONINX CYHIECTBOBAHME T'€HETUYECKOM
CBSI3M MEX/IY BEIIECTBAMU Pa3IMUHBIX KJIACCOB;

9) packpvisamo CYUHOCMbOKUCITUTENBHO-BOCCTAHOBUTEIBHBIX peakuui
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOrO OanaHca ITUX PEaKIHii;

10) npoenosuposame CBOWCTBA BEHICCTB B 3aBUCUMOCTH OT HMX CTPOCHHUS;
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAILICHU B PA3IMYHBIX YCIOBUSX;

11) bluucisims OTHOCUTEIBHYIO MOJICKYJISPHYIO U MOJIIPHYIO MacChl BEIIECTB,;
MacCOBYIO JOJK0 XMMHYECKOrO 3JIEMEHTa IO (OpMyse COEIUHEHHS; MACCOBYIO
JIOJII0 BEIIECTBA B PacTBOPE; MPOBOAUTH PAacyEThl MO YPAaBHEHUIO XUMHUYECKON
peaxImmy;

12) crnedosamsb ipaBUIaM MOJIB30BAHUS XUMUYECKOH MOCYI0N U TaOOPaTOPHBIM
000pyIOBaHUEM, a TAK)KE MpaBUIIaM OOpAIIeHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSIMA 110 BBITTOJTHCHHUIO JTAOOPATOPHBIX XHMHYECKHX OITBITOB IIO
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKHUCIOTo Ta3a);

13) nposooums peakuuu, MOATBEPIKAAONINE KAYSCTBCHHBI COCTaB Pa3JIMYHBIX
BEII[ECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUI-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THUIPOKCUA-HUOHBI, KaTUOHbI aMMOHHS M HOHBI
W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PAacTBOpPaxX HEOPTaHUYECKHUX
BEIIIECTB;

14) npumensimb OCHOBHBIC OTEPALUN MBICIUTEIBHON ACATEILHOCTH — aHAIU3 U
CHUHTE3, CpaBHECHHE, O0O0O0OIIEHHWEe, CHCTEMATHU3aIldi0, BBIABICHUE IPUUYUHHO-
CIIEICTBEHHBIX CBSI3€M — Ui M3y4YEHHUS CBOMCTB BELIECTB M XHUMHUYECKUX
peaxiuii; ecCTeCTBEHHO-HAYYHbIE METO/BI MO3HAHUS — HaOI0eHNe, U3MEpPEHHE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIN 1 MBICIICHHBIN ).
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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
KOJINYECTBO YaCOB,
OTBOJAMMOE Ha UX U3YUYEHUE

OCHOBHOE coJiepKaHuE

OcHOBHBIC BUIBI ACATCIBHOCTH
00yJarOIIMXCS

DNEKTPOHHBIN
00pa3oBaTeIbHbBIN

pecypc

Paznen 1. [lepBoHavanbubie xuMuueckue noHsatus (20 )

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

[Ipenmer xumuu. Poiab XuMUM B )KU3HU

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

BCIICCTB. Yucrteie BCIICCTBA 1 CMCCH.

Crioco0nI pa3aeneHust cMeceit.

DU3NYECKUE U XUMUUCCKHE SIBJICHUS.

[Ipu3Haky U ycIOBUS POTEKAHUS

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

JleMoHCcTpAUM:
1. JTaGopatopHoe o60py10BaHHE.

e  PackpbIBaTh CMBICT
V3y4aeMBbIX TTOHATUH.

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

e Paznmuuars yucteie
BELIECTBA U CMECHU; OJTHOPOIHBIE
Y HEOJIHOPOJHBIE CMECH.

e Paznuuars Pusnueckue u
XUMUYECKHUE SIBIICHHUS.

e  OmnpeaensTe NPU3HAKU
XUMUYECKUX PEAKIIUHA U YCIOBUS
WX TIPOTEKAHUS.

e (CnepoBarh mpaBwIaM
M0JIb30BAHUS] XUMUYECKOU

21




2. PaznnyHble BUIBI XUMHUYECKOMN
MOCY/IBI.

3. O6pa3isl BerecTB. 4. CiocoOsl
pasneneHusi cMecei (puapTpoBaHUeE,
BBITTApUBAHUE, JUCTUILISIHUA,
xpomatorpadusi). JlabopaTopubie n
NMPaKTUHYeCKHUe
padorbsL/ladopamophuie onvimul:
Onucanue GU3NIECKUX CBOMCTB
BelIeCTB. Pazaenenue cmecu ¢
noMoIIsi0 Marauta. Ilpakmuueckue
pabomut.

Ne 1. IIpaBuna paGoTsl B 1abopaTopuun
U IpUEMBI 0OpaIeHUs C
71a60paTOPHBIM 000PYAOBaHUEM.

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

OCYJI0¥ 1 TaOOpaTOPHBIM
000pyI0BaHUEM, a TaKkKe
paBuiIaM OOpalleHus ¢
XUMHUYECKUMHU BEIIECTBAMH B
COOTBETCTBHUM C UHCTPYKIUSIMHU
10 BBITIOJIHEHUIO MPAKTUYECKUX
pabor.

e [InanupoBaTh U NPOBOAMTH
XUMHUYECKUN SKCIIEPUMEHT 10
U3YYEHUIO U OIIMCAHUIO
(u3nYECKUX CBOMCTB BEIIECTB,
CIOCO0O0B pa3ziesieHus: cMecen
BEILECTB.

e Hcnonb3oBath npu
BBITIOJTHEHUHU YYEOHBIX 3alaHUHN U
B IIPOLIECCE UCCIEN0BATEIbCKOM
NeSATEIbHOCTH HAy4YHO-
NOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIepKaHus,
CIIPaBOYHBIE MaTepHUabl,
pecypebl MaTEpHETA.

e  BricTtpauBaTh pa3BEpHYyTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOM Ha UH(POPMAITUIO U3
y4yeOHHUKa U CTIPABOYHBIX
MaTepHaoB, IPaMOTHO
MCIIOJIb30BaTh U3YYEHHBIN
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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
CJIOJKHEIE BelllecTBa. ATOMHO-
MOJIEKYJISIPHOE YueHHe. XUMUu4YecKas
dbopmyina. BareHTHOCTh aTOMOB
XUMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIICCTB.
OTtHocuTenbHaAs aTOMHAs Macca.

OTtHoOcuTEIbHAS MOJICKYJIApHAdA Macca.

MaccoBast 10JIs1 XMMAYECKOTO
AJIEMEHTA B coeNMHEHNU. Pu3nyecKkue
Y XMMUYECKUE SIBJIICHUS. XUMHUYECKas
peaxkuus. [IpusHaku u ycimoBus
MPOTEKAHUS XUMUYECKUX PEAKIUH.
XHUMUYECKUE YPABHEHUS.

Tunbl XUMUYECKUX PEAKIUN
(coenuHeHUs, pa3oKeHUs,
3aMelleHus, 0OMeHa). 3aKOH
COXpaHeHust Macchl BeulecTs. M. B.
JIoMOHOCOB — y4EHBIN-
SHLMKJIIONEANCT. JleMOHCTpauu
@u3nyeckue sIBJIeHUs (pacTUpaHue
caxapa B CTyNKe, KHTIEHUE U
KOHJICHCAIIUS BOJBI U T. [I.).

o [IpUMEHSTH €CTECTBEHHO-
HAy4YHBIE METO/IbI MO3HAHUS (B
TOM YHKCJI€ HAOJIIOIEHHE,
MOJICTUPOBAHUE, IKCTICPUMEHT)
¥ OCHOBHBIE OTIepaIluu
MBICIIUTENIbHOM 1€ TENbHOCTH
(cpaBHEHME, KTacCU(pUKALINS)
JUISL U3YYEHUSI BEIIECTB U
XUMHUYECKUX PEaKLINM.

e PackpbIBaTh cMbICH
M3y4aeMbIX MTOHITHIA U 3aKOHOB
Y TIPUMEHSTH 3TH MOHITHSI IPU
OTMCaHWU CBOWCTB BEIIECTB U
UX TIPEBPALICHUN.

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

e OnpeaensaTe NPU3HAKU
XUMHYECKUX PEAKIU, YCIOBHS
UX MPOTEKAHUS.

e OOBACHSITH CYUIHOCTb
bu3NYECKUX U XUMHUECKUX
SABJICHUMU C TOUYKHU 3PEHUS
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XuMHUYECKHE SIBJICHUS (TOpeHUE CBEYH,
pa3lioKEeHHE caxapa, B3auMOJICHCTBUE
CEpHOM KHUCIIOTHI C XJIOPUJIOM Oapus,
paznoxenue ruapokcuaa meau(Il),
B3aMMO/JICHCTBHE XKEJE3a C Cepon,
B3aMMOJICUCTBHE JKEJIE3a C PACTBOPOM
cosi meau(Il)). Onert,
WUTIOCTPUPYIOIIUI 3aKOH COXPaHEHUS
Macchl. JJabopaTtopHbie U
npakTuyeckue padbotel JJabopaTtopHbie
onbIThl: [IpuMepsl pu3nyeckux
SBJICHUH (TIJIaBJICHUE BOCKA, TasTHUE
JbJIA).

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

— OTHOCHUTEJIBHON MOJIEKYJISIPHOM
MaccChl BEIIECTB;

— MAaCCOBOM JOJIM XUMHUYECKOTO
aieMeHTa 1Mo (hopMyJie COeTUHEHUS

aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.

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

e CocTaBiiTh (GOPMYJIbI
OMHApPHBIX BEIIECTB 110
BaJICHTHOCTH U OIIPENIEISATh
BaJICHTHOCTH 1O (popmyJiam
BEILIECTB.

e PaccraBisiTh
KO3((PUIIMEHTHI B ypABHEHUSAX
XUMHYECKUX PEaKIUH.

e (CrnenoBaTh NMpaBUIIAM
MOJIb30BAHUS XUMUYECKOU
MOCY/I0¥ 1 TAOOPaTOPHBIM
000pyZI0BaHUEM, a TAKKE
npaBuiIaM OOpalieHus ¢
BEILECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BBITIOJTHEHUIO
J1a00PATOPHBIX XUMUYECKUX
OTIBITOB.

e licnosib30oBaTh 1pu
BBITIOJTHCHUH YUYE€OHBIX 3aaHUN
U B IIpolLiecce
HCCIIEI0BATEIIbCKOU
JEATEIbHOCTH HAY4YHO-

24




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

Kontponbhas pabora 1o
TeMme « 2. BemiectBa u
xuMuueckue peakuuny (1 )

Pa3znen 2. BaxkHeiilue npeacraBuren Heopraumieckux BemecTs (30 1)

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

Bo3nyx — cmech razos. Cocras
BO3ayXxa. Kucnopong — aneMeHT u
npocToe BeniectBo. O30H —
ATOTPOITHAS MOAU(PUKAIIHS
kuciopoaa. Haxoxmaenne kucioposia B
npupoze, PU3NIecKre U XUMUIECKUE
CBOMCTBA (pEaKIUHU OKUCIICHUS,
ropenue). YcloBUsS BOSHUKHOBEHHUS U
npekparieHus ropeans. [lonsrue

00 okcuaax. CriocoObl OTy4YEHUS
KHCIIOpOJa B J1a0OpaTOpuu U

e PackpeIBaTh CMbICI
M3y4aeMbIX TOHATUHN U
IIPUMEHSTD OTU NIOHATHUS [IPU
ONMCAHNN CBOWCTB BEIIECTB U UX
MIPEBPALCHUM.

e XapakTepu3oBaTh
(omuchIBaTh) COCTAB BO3/YXa,
bu3nYecKue 1 XUMHYECKHUE
CBOMCTBa KHCIIOPOJa, CIIOCOOBI
€ro MOJy4YEHHUs], IPUMEHECHHE U
3HA4YEHUE B IPUPOJIE U KU3HU
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MPOMBIIIUIEHHOCTH. [IprMeHenue
kuciopoaa. KpyroBopot kuciopona B
npupoje. TernmoBoit ahdext
XUMHUYECKOUN peaKinu, MOHATHE O
TEPMOXHUMHUYECKOM YpaBHEHHUH, SK30- U
HIOTEPMUYECKUX 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 Bo3/1yxe. OMbITHI,
JIEMOHCTPUPYIOIINE YCIOBUS
BO3HUKHOBEHUS U MIPEKPAIICHUS
TOPEHHSI.

JlabopaTopHbie U MpaKTHYECKHE
padoThI

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

YeJI0BeKa.

o (CpaBHUBATH pEaAKINU
TOPEHUS U MEJICHHOTO
OKHCJICHUSI.

e CoOupatb nmpubOOpkI 175
TIOJTYICHUS KHCTIOpoaa
(BBITECHEHHEM BOJBI U BO3/IyXa).

e Pacrno3HaBaTh ONBITHBIM
IIYTEM KUCIIOPOL.

e lcnomnws3oBath
XUMUYECKYIO CHMBOJIUKY JIJIST
COCTaBJICHHS (POPMYJT BEILIECTB,
MOJICKYJIIPHBIX YpaBHECHUH
XUMHAYECKUX PEAKINN C yIaCTUEM
KHCIIOPO/IA.

e OOBSICHATH CYIIHOCTh
HKOJIOTHYECKUX MPOOIIEeM,
CBSI3aHHBIX C 3arpsi3HCHUEM
BO3/lyXa.

e (CrnenoBarh mpaBUIaM
0e3omacHoOi paboThI B
nabopaTopuu Mpu
WCITIOJIb30BAHUU XUMHYECKOM
MOCY/IbI ¥ 000PYIOBaHMS, A
TaK)Xe MpaBuiiaM oOparieHus ¢
TOPIOYMMU BEIIECTBAMHU B OBITY.
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Buviuucnenus

— MOJIEKYJISIPHOM MacChl KUCJIOpOa

M 030HA Ha OCHOBAaHMHM aTOMHOM MacCCHhI
XHMHYECKOT0 DJIEMEHTa

e [Inanuposarts u
OCYILECTBIISITh HA MTPAKTHKE
XUMHUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTHL HAOIIOICHUSI, JIeTIaTh
BBIBO/IbI 10 pe3yJibTaTam
HKCIIEPUMEHTA.

e Y4acTBOBaTh B COBMECTHOM
paboTe B IpyIIIE.

e lcnonp30BaTh MpU
BBITIOJIHEHUU YYE€OHBIX 3a/IaHUM U
B IIPOLIECCE UCCIIENOBATEIBCKON
NEeSATEIbHOCTH HaAyYHO-
NOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJICpIKAHUSI,
CIIpaBOYHBIC MaTEPHUAIIbI,
pecypcsl MHTEpHETA.

e BricTpanBath pa3BEpHYTHIE
MACbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOii Ha MH(OPMAITHIO U3
yueOHHUKa U CIPABOYHBIX
MaTepHuaoB, IPAaMOTHO
HCIIO0JI30BaTh U3YYEHHBIN
MOHATUMHBIN ammapar Kypca
XUMUHU

Tema 4. Bonopoa.Ilousitue
0 KHCJIOTAXH COJIAX

)

Bonopoa — aneMeHT u npocrtoe
BeuiecTBo. Haxoxaenue B mpupoje,
bu3NYeCcKre M XUMUYECKHE CBOMCTBA

e PackpsIBaTh CMBICH
M3y4aeMbIX IIOHATHU U
IIPUMEHSATH 9TU OHATUS
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(HanpuMepe B3auMOJICUCTBUS C
HEMETaJUIaMH U OKCHJIaMU METAJIJIOB),
pUMEHEHUE, CIIOCOOBI
nosyueHus. I lonstue o kucnorax u
COJISIX.

JleMoHCTpanumn

[lonyuenue, cobupanue u
pacno3HaBaHHe BOJOPOAA.
['openue Bomopona.
B3aumoperictBre Bogopoja ¢
okcuaommeu(1l).

JlaGopaTopHblie n
NMPAKTHYeCKHEePadOThI
Jlabopamopnuwiii onvim:
B3auMopaencTBre KUCIOT ¢ METAJTIAMM.
Ipaxmuueckas paboma:

Ne 4. Tlonyyenue u cobupanue
BOJIOPO/Ia,N3yUYECHHE €TO CBOWCTB.

Buviuucnenua

— MOJIEKYJISIPHOM MacChl BEIIECTBA
HAOCHOBAHUU aTOMHOM MaccChl
XUMHUYECKHUX DJIEMEHTOB

MPUONKUCAHUM CBOWCTB BEIIECTB U
WX MPEBPAIICHUM.

e XapakTepu3oBaTh
(omuckIBaTh) pU3HUYECKUE U
XAMHUYECKUE CBOMCTBA BOAOPO/IA,
CIIOCOOBI €T0 MOJTYYEHHUS,
IPUMEHEHUE.

e (CoOupats npubop ajst
MOJIy4EHUS BOJIOPOJIA.

e lcnomnws3oBath
XUMHUYECKYIO0 CUMBOJIMKY JJIs1
COCTaBJICHHS (JOPMYJT BEILIECTB,
MOJIEKYJIIPHBIX YPAaBHEHUIN
XUMHAYECKUX PEAKINN C yHaCTUEM
BOAOpPO/IA.

e (CnenoBarh mpaBUIaM
6e3omacHo paboThHI B
nabopaTopuu Mpu
UCITOJIb30BAaHUU XUMHYECKOU
MOCY/IbI U 000PYIOBaHMS, A
TaK)Ke MpaBuiiaM oOpaIieHus C
TOPIOYMMU BEILIECTBAMHU B OBITY.

e [Lranuposars u
OCYUIECTBJISTh Ha MPAKTUKE
XUMHUYECKUE IKCIIEPUMEHTHI,
IPOBOAUTDH HAOJIOIEHUS, 1€TaTh
BBIBOJIbI 11O pe3yJIbTaTaM
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AKCIIEPHUMEHTA.
e VY4acTBOBAaTh B COBMECTHOU
paboTe B rpyIie

Tema 5. KosinuecTBeHHBIE

OTHOIIICHUA B XMMHH
(4 1)

KomnuectBo BemecTsa. Mosb.
MousipHas Macca. 3akoH ABOTaipo.
MoutsipHblil 006EM ra3oB. Pacuérsl o
XUMHUYECKUM YPABHEHUSIM.

JlemoHcTpanus
OOpa3s1ipl BEIIeCTB KOJIUYECTBOM |
MOJIb.

Buviuucnenun

— 00BEMa, KOJIMYSCTBA BEIIECTBA
ra3arno €ro U3BECTHOMY KOJIHMYECTBY
BEILECTBA U O0BEMY;

— 00BEMOB Ta30B 110
YpaBHEHUIOPEAKIIMH Ha OCHOBE 3aKOHA
00BEMHBIXOTHOIIIEHUH I'a30B

e PackpeiBaTh CMbICI
M3Yy4aeMbIX ITOHATHN U
IIPUMEHSATD 3TH MOHATHS, & TAKKE
W3YYECHHBIE 3aKOHBI U TEOPHUH IS
pELIeHMs pacuETHBIX 3a]1a4.

e  BpUHCIATE MOJSIPHYIO
MaccCy BEUIECTB; KOJINYECTBO
BeIlleCTBa, 00BEM raza, Maccy
BEILIECTBA;

e [IpoBoauTh pacy€TsI 1O
YPaBHEHUSM XUMUYECKUX
peaKIuii: KoJInJecTBa, 00béMa,
MaccChl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce
pPEareHTOB WU NPOAYKTOB
pEaKLnH.

e BricTpanBath pa3BEpHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha HH(pOpMaITHIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepHaoB, IPAMOTHO
UCITIOJIB30BaTh N3YYEHHBIN
MOHSTUHHBINA anmapar Kypca
XUMUU
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Tema 6. Boxa. PactBopbl.
IMousiTue 00 OCHOBAHUAX

(5 4)

du3nyecKre CBOMCTBA BOJIbl. AHAIU3H
CHUHTE3 — METO/Ibl U3yUYCHUS
COCTaBaBO/IbI.

XUMHUYECKHE CBONCTBA BOABI(pEaKIIuu
C MeTaJulaMH1, OKCUJIAMUMETAJIJIOB U
HEMETAJIJIOB).

CocraB ocHoBanui. [lonsatue 06
WHJIMKATOpaX.

Bopna xak pactBoputens. PacTBopsl.
PacTBOprMOCTH BEIIECTB B BOJE.
Haceiennbie u
HEHACBIILIEHHbIEPACTBOPBI. MaccoBas
JI0JIs1 BELIECTBA BPacTBOPE.

Pose pacTBOpPOB B pupoI€ U B
*Ku3Huuenoeka. KpyroBoport Boabl B
MIPUPOJIE.

3arpsi3HeHHE IPUPOIHBIX BOJI.
OxpaHau O4YMCTKA MPUPOIHBIX BOJI.

JdemMoHcTpanuu

DJIEKTPOU3 BObI; CHHTE3 BOJbI;
B3aMMOJICUCTBHE BOJIbI C METAJIJIAMU
(Na, Ca) (BO3MO>XHO UCTIOJIb30BAHUE
BUJICOMATEPUAJIOB).

PacTBOpeHue BeecTs ¢
Pa3IMYHOMPACTBOPUMOCTBIO.
HccenenoBanne pacTBOPOB KUCIOT

e PackpbIBaTh CMBICI
U3y4aeMbIX IOHATUHI U
NPUMEHSATH 3TU NOHATHS NPU
ONKMCAHUH CBOMCTB BEIIECTB U UX
IIPEBPAILECHUAN.

e XapakTepu3oBaTh
¢duznyecKrue 1 XuMHUYECKHUE
CBOMCTBA BOJBI, €€ POJIb KaK
PacTBOPUTEIS B IPUPOJHBIX
IpoLeccax.

e (CocCTaBisATh YpaBHEHHUS
XUMHUYECKUX PEAKINAN C yIaCTUEM
BOJIBI.

e  OOBSICHATH CYIIHOCTh
HKOJIOTHYECKUX MPOOIIEeM,
CBSI3aHHBIX C 3arpsI3HEHUEM
MIPUPOJIHBIX BOJ, CTIOCOOBI
OYMCTKH BOJbI OT IPUMECEM,
MeEpBI 110 OXpaHe BOJ OT
3arpsi3HEHUS.

e [Lranuposars u
OCYUIECTBJISTh Ha MPAKTUKE
XUMHUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH HAOIIOICHUSI, JIeTIaTh
BBIBOJIBI 11O pE3yJIbTaTaM
IKCIIEPUMEHTA.

e (CrnenoBarh NpaBUiIaM
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HHICJIO‘-ICﬁ C IIOMOIIbIO HHINKATOPOB.

JlaGopaTopHble u
NPaKTHYeCKHEPadOThI
Ilpaxmuueckas paboma:

Ne 5. IIpuroroBnenne pacTBOpOB
CONPENETEHHON MacCOBOM J0JIEHN
pacTBOPEHHOTO BELIECTBA.

Buviuucnenua

— C UCHOJIb30BaHUEM MOHSITHS
«MaccoBas JI0JIsI BEIIECTBA B
pacTBoOpe»

Oe3omacHoi paboThHI B
nabopaTopuu Mpu
UCITIOJIb30BAaHUU XUMHUYECKOM
MOCY/Ibl U 000PYI0BaHUS.

e [IpoBOaUTH BBIYUCIECHUS C
MIPUMEHEHUEM TTOHSATHUS
«MaccoBast JI0JIsI BEIIECTBA B
pacTBope».

e lcnonb3oBarh pu
BBITIOJIHEHUU YYE€OHBIX 3aIaHUM U
B IIPOLIECCE HCCIIEA0BATEIBCKOM
JeSTEIbBHOCTH HAy4HO-
MOMYJISIPHYIO JINTEPATYPyY
XUMHYECKOTO COJCpKAHUS,
CTPaBOYHBIE MaTEPUAIIHI,
pecypcsl MHTEpHETA.

e BricTpanBath pa3BEpHYTHIC
NUCHbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOii Ha MH(OPMAITHIO U3
yueOHHUKa U CIPABOYHBIX
MaTepUajoB, IPaMOTHO
UCIIOJIb30BaTh U3YUEHHBIN
MOHSTUHHBIN anmapar Kypca
XUMUHU

Tema 7. OcHOBHBIE KJIACCHI
HEOPraHMYeCKHuX
coeUHEeHUuM

Kinaccuduxanuys HeopraHuuecKux
COEJIMHEHUH.
OKcHIBI: COCTaB,

e KraccuduuupoBaTh
M3y4aeMbICBEIIECTBA 10 COCTaBY
U CBOWCTBAM.
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(11 9)

Kiaccudukaiys(OCHOBHbIC,
KHUCIIOTHBIE,
amdoTtepHbIe,Hecoae00pa3yoIme),
HOMEHKJIaTypa(MexXayHapOoIHAs U
TpUBUAJIbHASA).

[lony4yeHne U XUMUYECKHE
CBOMCTBAKHUCIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIXOKCHIOB.

OcHOBaHUSI: COCTaB,
KJ1accu(UKanus, HOMEHKIIATypa
(MexayHapoIHast UTPUBUATIBHAS ),
bu3nUecKue 1 XMMUYECKHE CBOWCTBA,
CIIOCOOBI TTOTYUYEHUS.

Kucnotsi: coctas, kinaccudukanus,
HOMEHKJIaTypa, (PU3NIEeCKue 1
XUMHYECKHE CBOMCTBA, CITOCOOBI
MOJTyYCHUSI.

Psin akTMBHOCTH METaIOB.

Conu (cpennue):
HOMEHKJIaTypa,CrocoObl MOTyUCHHUS,
B3aMMO/JICHCTBUECOJICH C METaJlJIaMH,
KHCIIOTaMU,IIIeJIOYaMH B COJISIMHU.
['eHeTHUECKas CBSA3h MEXKITY
KJIACCAMUHEOPTaHHUYECKHIX
COCIMHEHUM.

o CoctaBisaTh HOpMYIIbI
OKCHJIOB, KUCJIOT, OCHOBAHHIA,
COJIEM Y HA3bIBATh UX IO
MEXKIYHApPOJIHON HOMEHKJIATYpE.

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

e (CocTaBisiTh MOJEKYJSIPHBIE
YPaBHEHUSI PEAKIUK,
WUTIOCTPUPYIOIINX XUMUYECKUE
CBOMCTBA M CIIOCOOBI MOJTYYEHUS
BEIIIECTB U3YUYEHHBIX
KJIACCOB/TPYIIIL, & TAKKe
MOATBEPKIAIOLINX T'€HETUYECKYIO
B3aMMOCBSI3b MEXKIY HUMH.

e [Ipou3BOANUTH BEIYUCICHUS
M0 YPaBHEHUSAM XUMUYECKHUX
pEaKIUH.

e [Inanuposarh u
OCYUIECTBJISTh Ha MPAKTUKE
XUMHUYECKUE IKCTICPUMEHTHI,
MPOBOAUTH HAOIIOICHUSI, JIeTIaTh
BBIBO/IbI 10 pe3yJIbTaTam
IKCIIEPUMEHTA.

e (CrnenoBarh NpaBUIaM
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JdeMoHCcTpaMuA

OO0pasisl HEOPraHUYECKUX
BEILIECTBPA3JINYHBIX KIACCOB.
BzaumonericTBre pactBopa
CEepHOUKUCIIOTHI ¢ okcuaom meau(Il).
Peaknus HenTpanu3anum.
BrITecHEHME OHOTO METauIa IPYTUM
M3pACTBOPA COJIN.

JlabopaTopHbie 1
MPAKTHYECKUEPa0OTHI
JlabopamopHvie onvimbi’

BBaHMOHGﬁCTBHG KHCJIOT ¢ MCTaJlJIaMU.

[TonydyeHrne HEPACTBOPUMBIX
OCHOBAHUM.

B3aumonericteue
HEPACTBOPUMBIXOCHOBAHUH C
KHCJIOTAMHU.

Paznoxenue ruapokcuaa meau(ll)
MpUHArPEBaHUM.

Ilpaxmuueckas paboma:

No 6. Pemenne
AKCIIEPUMEHTAIIBHBIX3a/1a4 110 TEME
«OCHOBHBIE KJIACCHIHEOPTaHUYECKUX
COCIMHEHUI .

Boiuucnenua

Oe3omacHoi paboThHI B
nabopaTopuu Mpu
HCIIOJIb30BaHUN XUMUYECKOM
MOCY/Ibl U 000PYI0BaHUS.

e lcnonp30BaTh pu
BBINIOJIHEHUH YYE€OHBIX 3aJaHUI U
B [IPOLIECCE UCCIIEIOBATEIBCKON
JEATEIIBHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIEPIKAHMS,
CIIPaBOYHBIE MATEPHUAIIBI,
pecypcbl HTEpHETA.

e BricTpanBath pa3BEpHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
omopoi Ha uH(poOpMaIHIO U3
y4eOHHKA U CIPaBOYHBIX
MaTepUaJioB, FPAMOTHO
MCIIOJIb30BaTh N3yYEHHBIN
MOHSITUMHBIN anmapar Kypca
XUMUU
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— I10 YPaBHEHUSAM XUMHUYECKHUX
peakuuii

KonTpoJsbnas pabdora no o

TeMe 7. OCHOBHBIE KJIACChI

HEOPraHUuYeCKHX

coequHeHui (1 1)

Pasznen 3. Ilepuogunueckuii 3akoH u [lepuoanueckas cucrema xuMudeckux djaemeHToB /{. U. Menaeseena.

Ctpoenune aToM0B. XumMHn4yeckasi CBA3b. OKNCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuun (15 v)

Tema 8. Ilepuoguveckuii IIepBbIe NTOIBITKU e PackpbIBaTh CMBICI

3akoH u [lepuognueckas KJIaCCU(UKAITUUXUMUICCKUX IEPHOAMYECKOT03aKOHA.

CHCTEMA XUMHNYECCKUX ayeMeHTOB. [loHsaTue orpyi1iax e JloHumarp CYILICCTBOBAHUE

3JICMCHTOB CXOIHBIX DJICMCHTOB (HIGJ'IOLIHBIG 151 IIEPUO I[H‘ICCKOﬁ 3aBUCUMOCTH

A. K. Menpaeieena. HICJI09YHO3EMEIIbHBIC CBOMCTB XUMHYECKNX DJIEMECHTOB

Crpoenue atoma (7 4) METaJLJIbI,raJIOT€Hbl, UHEPTHHIE Ta3bl). (U3MEHEHHE PAJUYCOB ATOMOB U
ONEeMEHTEI, KOTOPBIE 5JIEKTPOOTPUIIATEIBHOCTH U HX
06pa3YIOTaM(1)OTCpHBIC OKCHUIbBI U COEIMHEHUHN OT IOJIOKECHUS
TUAPOKCUJIBI. BIEPUOUYECKOU CUCTEME U
[Tepronnyeckuii 3aKOH U CTPOEHHMS aToMa.
[Teproanyeckast cuCTeMa XUMUYECKUX e VCTAaHABIMBATE CBS3h
snemeHtoB JI. . Menzenecesa. MEKITY TOJIOKEHHEM IEMEHTA B
IIeprobl, rpyNIIEL, OATPYIIIIEL. MEPUOANYECKON CUCTEME U
OU3NYECKUN CMBICITIOPSAKOBOTO CTPOEHHEM €ero aToMa (COCTaB U
HOMeEpa 3JIEMEHTa, HOMEPOB NEPHONA H | 3apsiy siypa, 06LIee YHCIO
rpymmbl. Ctpoenue atomos. CocTas AJIEKTPOHOB Y PACIPEIECIICHUE UX
aToMHbIxsiiep. M30Tomnbl. DIEKTPOHBL. | o 3NEKTPOHHBIM CIIOSIM).
CTpOoeHUEeITEeKTPOHHBIX 000I04YeK e  IIpPOrHO3MPOBATH XAPAKTED
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aTOMOB MEPBbIX2() XUMUYECKUX
s1eMeHTOB [leprnoaAn4ecKoil CUCTEMBI
. 1. Menpeneena.

XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 €T0 MOJ0KEHHIO B
[lepnomnueckouicucreme /1. U.
Menpeneena.3HaueHue
[Teproanyeckoro 3akoHau
[leproauyeckoil CUCTEMbI XUMHUYECKUX
AJIEMEHTOB JIJIsl Pa3BUTHUS HAYKH
unpaktuku. [{. 1. MengeneeB —
YYEHBIN,IEAAror U TPaKIaHUH.

JlemoHcTpanuu

Koportkonepuoanas u
JUTMHHOTIEPUOIHAST (POPMBI
[leproanyeckoi CUCTEMBIXUMUYECKHUX
anemenToB /. 1. MeHpaeneena.
O3HakomileHHE ¢ 00pa3lamMu
METaJUIOBU HEMETAJIJIOB.

JlaGopaTopHblie u
NMPAaKTHYeCKHEePadoThI
Jlabopamophuiii onvim:
BzaumopericTBre ruipoKcuia MUHKA
CpacTBOpPaMU KUCJIOT U LIEJI0YEH

M3MEHEHHUS CBOMCTB 3JIEMEHTOB U
UX COCIMHEHUN T10 TPYyIIIaM U
nepuogam lleprnoanueckoi
CUCTEMBL.

e XapakTepu3oBaTh
XUMHUUYECKHUE JIEMEHTHI TTEPBBIX
TPEX MEPHUOJIOB, KaIMs, KaJIbIIUs
10 UX MOJIOKEHUIO B
IIepronnueckoii cucreme
. 1. Menpeneena.

e (Crnenoarh npaBuiIaM
0e3omacHo paboThI B
nabopaTopuu Mpu
UCIIOJb30BaHUN XUMUUYECKOM
MOCY/Ibl U 000pPYAOBaHUS.

e BricTpauBaTh pa3BEPHYTHIC
MACbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOii Ha MH(OPMAITHIO U3
y4eOHUKA U CTIPABOYHBIX
MaTepuaioB, FPaMOTHO
MCIIOJIb30BaTh N3yYEHHbBIN
MOHATUWHBIN amnmapar Kypca
XUMUHU.

e lcnomnws3oBath npu
BBITIOJTHEHUU YYCOHBIX 3aIaHUI
TEKCThI yueOHHKA, CIPAaBOYHBIC
marepuainsl (Ilepuognueckyro
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CHUCTEMY XMMHUUYECKHUX JIEMEHTOB
. 1. Menneneea, TabauIiry
PacTBOPUMOCTH KHUCJIOT,
OCHOBaAHHUM M COJIEH B BOJE,
AIEKTPOXUMUYECKUN
pPAAHANPSKEHU METAIIIIOB).

e lcnonp30BaTh pu
BBITIOJTHEHUU YYEOHBIX 3aaHul U
B IIPOLIECCE UCCIIEIOBATEIIBLCKON
JIESITEIIbHOCTH Hay4YHO-
MOMYJISIPHYIO JIUTEPATYPY
XHMHUYECKOT0 COJICpIKAHUS,
CIIPABOYHBIC MATEPHUAIIBI,
pecypcol MHTEpHETA

Tema 9. Xumuueckasi
CBSI3b.
OxucauTeabHO-
BOCCTAHOBHUTEJILHBIE
peakumnu

(8 1)

DJIEKTPOOTPULIATEIILHOCTD
aTOMOBXUMHUYECKHUX JIEMEHTOB.
Xumuyeckas CBsI3b (MOHHas,
KOBAJICHTHASTIOJSIPHAS U KOBAJICHTHAS
HenoJssipHas ). CTeneHb OKUCICHUS.
OKUCIUTETLHO-BOCCTAHOBUTEIIHHBIC
peakiuu (OBP). ITpoueccel
OKHCIICHUSIM BOCCTAHOBJICHHSI.
OKUCIUTENN UBOCCTAHOBUTEIIH.

JlemoHcTpanuu
OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIC
pEeaKIuu: TOPEHUE, PEAKIIUU

e PackpeIBaTh CMbICI
M3y4aeMbIX MTOHATHH.

e Onpenensitb BU
XMMHUYECKOU CBSI3U B
COECIMHEHUHU.

e Omnpenensith CTEIECHb
OKHCJICHUS] XUMUYECKOTO
ayieMeHTa 1o (GopmyJie ero
COCIMHEHUS.

e Onpenensith JIEMEHT
(BEI1eCTBO) — OKUCIUTEIb U
AJIEMEHT (BEIIECTBO) —
BOCCTAHOBUTEb.
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Pa3J10KCHUA, COCANHCHUSA

e  OOBACHATH CYIIHOCTh
IPOLIECCOB OKUCIIEHUS U
BOCCTaHOBJICHHS.

e (CoCTaBiATh IEKTPOHHBII
OaaHc ¢ yu4€ToM yucia
OTJAHHBIX U MIPUHSTHIX
AIIEKTPOHOB.

e CocTaBisTh ypaBHEHHE
OKHCIIUTEIbHO-
BOCCTAaHOBUTEJIBHOMN PEaKIIUU.

e lcnonp30BaTh pu
BBITIOJTHEHUH YUEOHBIX 3aJaHUN
TEKCThI yueOHUKa,

® CIIPaBOYHBIC MaTEPHUAIIBI
(TIepUOIUYECKYIO CUCTEMY
XUMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa, Tabauiry
pPacTBOPUMOCTHU KUCJIOT,
OCHOBAHHUM U COJICH B BOJIC,
AIEKTPOXUMUYECKUN Pl
HaIpsHKEHUI METaJJIOB)

IMoBTOopenue (1 4)
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9KJIACC(2 u B Hezemo, Bcero 66 u)

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

OcHOBHOE cOofepKaHne

OcHOBHBIC BUIBI ACATEIBHOCTH
00yYaromMXCcst

DNeKTPOHHBIN
o0OpasoBaTenbHbII

pecypc

Paznen 1. [lepBonavyanbuble Xumudeckue noHsaTus (20 4)

IloBTOpEeHue U yrirydJjienue
3HAHUU OCHOBHBIX
pa3zuenoB

Kypca 8 kiacca
(6 1)

[lepronnueckuil 3aK0OH.

HepI/IO,Z[I/ILICCKEUICI/ICTCMa XUMHUYICCKHUX

anemenToB [l. 1. MeHnpaeneena.

CrpoeHne aToMOB. 3aKOHOMEPHOCTH B

W3MEHECHUHU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
KaJIusl, KaJIbIUS U UX COSTMHCHUM B
COOTBETCTBHUH C II0JIOKCHUEM

DJICMCHTOB B HCpHOI[H‘ICCKOfI CHUCTEMC

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

OTHOCAIINXCA K Pa3/IMYHbIM KJIaCCaM

HCOPraHN4CCKHUX COGI[HHGHHﬁ, nx

IFCHCTHUYCCKAasA CBA3b HCOPIraHNMYCCKUX

BEIIIECTB.
CtpoeHue BeliecTBa: BUAbI

e XapaKTepu30BaTh
XUMHUUYECKHUE JIEMEHTHI TTEPBBIX
TPEX MEPUOJIOB, KA U KAJIbIUS
110 UX MOJIOKECHUIO B
[lepnognueckoi cucreme
. . Menpaeneena.

e KraccuduuupoBaTs U
Ha3bIBaTh HEOPraHUYECKUE
BEIIECTBA M3YUYECHHBIX KJIACCOB.

e OmnuceiBaTh 00IIHE
XUMHUYECKHE CBOMCTBA BEILIECTB
Pa3IMYHBIX KJIACCOB,
MOJITBEPKAATh CBOWCTBA
MIpUMEpPaMU MOJICKYJISIPHBIX

YPaBHEHUN XUMHUYECKUX PEAKIUU.

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

JleMoHCTpanumn

1. Moneny KpUCTAIIIMYECKUX PEIETOK
HEOPTaHUYECKUX BELIECTB.

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

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

e BricTpanBaTh pa3BEPHYTHIE
MMICbMEHHBIE U YCTHBIE OTBETHI C
Ornopoi Ha HH(POpMAITHIO U3
y4eOHUKA U CTIPaBOYHBIX
MaTepPUajIoB, IPaAMOTHO
HCIIO0JIb30BaTh U3Y4YEHHBIN
MOHATUHHBIN anrapar Kypca
XUMHH.

e lcnomnws3oBath npu
BBITIOJTHEHUU YYEOHBIX 3aaHui 1
B IPOLIECCE UCCIIEIOBATEIBCKON
JEATEIBHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COAEPKAHNUS,
CIIPaBOYHbBIE MAaTEPUAIIBIL,
pecypcol MHTEpHETA

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH

XMMHYECKUX PeaKkIui
(4 9)

Knaccudukarms XuMU4ecKux peaxiui
10 Pa3JINYHBIM NpHU3HAKaM (110 YHCITY U
COCTaBY YYACTBYIOIIMX B PEAKLIMH
BEILECTB, N0 TeIUIOBOMY 3 (exTy, 1o
M3MEHEHUIO CTENEeHEN OKUCICHUS
XUMHUYECKUX IJIEMEHTOB, 110
00paTUMOCTH, TIO YYACTHUIO
KarajauzaTopa).JK30- U

e PackpsIiBaTh CMBICH
M3y4aceMBbIX ITOHATUHN U
MIPUMEHSTH 3TU NOHATHS TIPH
ONMCAHWN CBOWMCTB BEILIECTB U UX
[IPEBPALCHUMN.

e KraccuduuupoBaTh
XUMHYECKUEPEAKIUH 110
Pa3JIMYHBIM NIPU3HAKAM.
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HAOTEPMUYECKHE
peaKIK, TEPMOXUMHUYECKUE
ypaBHeHus1. [ToHsiTHE O CKOpOCTH
XUMHUYECKON peaKiiH.

[ToHsiTHE O TOMOTE€HHBIX U
reTeporeHHbIX peakuusax. [lonarue 06
00paTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusix. [lonarue o
XUMUYECKOM paBHOBecUH. DaKTOpHI,
BIIUSIIOIINE Ha CKOPOCTh XUMHUYECKOU
pPEaKLMK U MOJOKEHNE XUMUYECKOTO
PaBHOBECHSI.
OKHCINTENEHO-BOCCTAHOBUTEIIBHBIE
peakiuu (3JIEKTPOHHBIN OallaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHON
peaKIum).

JlemoHcTpanuu

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

2. Bo3aelicTBre Katain3aTtopa Ha
CKOPOCTh XMMUYECKOMN peaKInu.

3. I[Ipumepsl HEOOPATUMBIX U
00OpaTUMBIX peaKLU.

4. CmelieHne paBHOBECHS XUMUUECKOU
pEeaKLyuy.

e VYcTraHaBIMBATH
3aBUCHUMOCTb CKOPOCTH
XAMHUYECKOUN pEaKIUU OT
pa3anYHbIX (AaKTOPOB.

e [IpornosupoBatb
BO3MO>KHOCTH IIPOTEKAHUS
XUMHUYECKUX PEBPALLICHUN B
Pa3JIMYHBIX YCIOBUSX.

e  OmnpenensiTe OKUCIUTEND U
BoccTtaHoBuTenb B OBP.

e CocTaBasATh IIEKTPOHHBIN
OalaHC peaKIuu.

e [Ipou3BOANUTH BEIYUCICHUS
10 XUMHUYECKUM YPABHEHUSIM.

e BricTpanBath pa3BEpHYTHIE
IMUCbMEHHBIE U YCTHBIE OTBETHI C
Omnopoi Ha uH(pOpMaITHIO U3
y4eOHHKA U CIIPAaBOYHBIX
MaTepUaJioB, FPAMOTHO
VCII0JIB30BaTh U3y4YEHHBIN
TOHATUMHBIN ammapar Kypca
XUMUHU.

e lcnonwk30BaTh npu
BBITIOJITHEHUH YI€OHBIX 3aJaHUH U
B MPOLIECCE UCCIIEA0BATEIbCKOU
NEATEIIBHOCTA HAYYHO-
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Buviuucnenua

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

MOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIepKaHus,
CIIPAaBOYHBIE MaTepUAIbI,
pecypcebl MuTepHeTa

Tema 2.
DJIeKTPOJIUTHYECKAS
AUCCOLUANusl.
XuMH4YecKue
peakiuu B pacTBopax

(8 1)

Teopus dNEeKTPOIUTHIECKON
JUCCOLNAMH. DJIEKTPOIUTHI U
HEJJICKTPOJIUTHI.

Katuonsl, annonsl. MexaHu3zm
JIACCOLMAILINY BEIIECTB C Pa3INYHBIMU
BHJAMH XHUMHUYECKOU CBSI3H.
Crenenpaucconuanuu. CUIbHBIC U
C1a0BICITIEKTPOIIUTHI.

Peakniun noHHOrO 0OOMEHa, YCIOBHUS
uxmporekanus. MoHHbIE
YPaBHEHUSIPEAKIIUH.

XHUMHYECKHUE CBONCTBA KUCIIOT,
OCHOBaHMI U COJICH B CBETE
MpEeACTaBICHUN 003IEKTPOTUTHIECKON
nucconmannu. CpenapacTtBopa.
[ToHsATHE O TUIPOIU3E COJIEH.
KauecTBeHHbIEC peaklMy Ha KATUOHBIN
QHUOHBI.

JleMoHCTpanun

e PackpeiBaTh CMbICI
M3y4YaeMbIX MTOHATUH, a TAKXKe
CMBICII TEOPUH
AIIEKTPOIUTUIECKOM
JUCCOLUALNH.

o  OOBACHATH MPUUUHBI
AJIEKTPOIPOBOIHOCTH BOJIHBIX
pacTBOPOB.

e CocraBnsaTh ypaBHEHHS
JUCCOLMAIMU KUCTIOT, IIeJI0Yel 1
COJIEM, MOJIHBIE U COKPAIIEHHBIE
MOHHBIE YPABHEHUSI XUMUYECKHUX
peakIuii HOHHOTO 0OMeHa.

e [Lranuposats u
OCYLIECTBJIATH HA MPAKTUKE
XUMHUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH HAOIIOICHUSI, JIeTIaTh
BBIBOJIBI 110 pe3yJIbTaTaM
HKCIIEPUMEHTA.

e (CenoBarh npaBuiIamM
Oe3omacHoi paboThHI B
nabopaTopuu pu
MCITOJIb30BAHUU XHMHYECKOM
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DnexTpuyeckas IpoBOAUMOCTh
PacTBOPOB BEIIECTB; ABUKECHUE HOHOB
B DJIEKTPUYECKOM II0JIE.

OmnBITHL, WUTIOCTPUPYIOIIKE TPU3HAKU
NPOTEKaHUs peaKUi HOHHOTO OOMEHa.
OMNBITEI IO ONIPEAETEHUIO CPEIBI B
pacTBoOpax coJiei (XJIopHuaa HaTpus,
KapOoHaTa HaTpus, XJIOPUIa IUHKA).

JlabopaTopHblie 1
NPaKTHYEeCKUEePadOThI
Jlabopamopmuwiii onvim:

Peakiiun nonHnoro oobmMeHa B pactBopax
ANIEKTPOIUTOB: cynbdara menu(ll)u
ménoyn, kKapOoHaTa HATPUS U COJITHOU
KHUCIIOTHI, peaKkiius HeUTpaan3alnuu
MEXIy THAPOKCUJIOM KaJusl U COJISTHOM
KHUCJIOTOM.

Ilpaxmuueckas paboma:
Ne 1. Pemnenue
AKCIIEPUMEHTAIIBHBIX3/1a4 110 TEME.

Boituucnenua
— IO YPAaBHEHUSIM XUMHUYECKUX
peaKiuii

MOCY/Ibl U 000PYI0BAHUS.

e [Ipou3BOANTH BEIYUCICHUS
10 XUMHUYECKUM YPABHEHUSIM.

e BricTpanBaTh pa3BEPHYTHIE
MMICHbMEHHBIE U YCTHBIE OTBETHI C
Omnopoi HauH(POPMAITUIO U3
y4eOHUKA U CTIPaBOYHBIX
MaTepPUaIoB, IPaAMOTHO
HCIIO0JIb30BaTh U3Y4YEHHBIN
MOHATUHHBIN anrapar Kypca
XUMUHU.

e lcnomnws3oBath npu
BBITIOJTHEHUU YYEOHBIX 3aaHui 1
B IPOLIECCE UCCIIEIOBATEIBCKON
JEATEIBHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COAEPKAHMUS,
CIIPaBOYHbBIE MAaTEPUAIIBIL,
pecypcol MHTEpHETA

Paznen 2. Hemerausnbl u ux coennuenns (24 )
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Tema 3. O0mas
XapaKTepuCTUKA
XHMHYECKUX IJIEMEHTOB

VIIA-rpynnsl. I'ajiorenst
(49)

OO01mast XxapaKTepUCTHKA TaJIOT€HOB.
Oco0EHHOCTH CTPOEHHUS aTOMOB
ATUXAJIEMEHTOB, XapAKTEPHBIE JJIS
HUXCTENEHU oKkucieHus. CTpoeHue
n(U3NIECKHE CBONCTBA TPOCTHIX
BEILIECTB — TaJIOT€HOB.
XUMHUYECKHECBOWCTBA HA IPUMEPE

xJiopa (B3aMMOJEICTBUE C METAJIAMH,

HeMeTaJlJIaMH, IIIeJI0YaMu ).
Xmoposonopoa. CoJIITHasKUCIIOTA,
XAMHUYECKUE CBOMCTBA,IOTYyUYCHUE,
npruMeHeHne. KauecTBeHHbIE peakiiuu
Ha rajioreHu/1-UOHBI.

JleicTBrE XJI0pa U XJIOPOBOAOPOAA
HAaOpraHW3M YeJIOBEKA.
BaxHenmmexaopuabl U X
HaXO0XJICHUE B MPUPOJIC.

JleMoHCcTpauumn
Buaeomarepualibl: raloreHsl 1 UX
COCTUHEHMS.

OO6pasipl XJIOPUIOB.

JlaGopaTopHblie
NMPAKTHYeCKHEPA0OTHI
Jlabopamopnuwiii onvim:
Pacno3naBanue Xja0pua-uoHOB.

e OOBICHATH 001IME
3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB HEMETAJIOB U UX
COEIMHEHNH B MPEIEIax MaJIbIX
MEPUOAO0B U TJIABHBIX MOATPYIIII
[Tepronnyeckoil CUCTEMBI
XAMHUYECKUX DJIEMEHTOB C YYETOM
CTPOCHHUS UX aTOMOB.

e XapakTepu3oBaTh
bu3nYecKue 1 XUMHUECKHUE
CBOMCTBA POCTHIX BELIECTB
raJIOreHOB (Ha MpUMEPE XJI0pa) U
CJIO’KHBIX BEIECTB
(xJ10poBOIOPOIA, XJIOpUIA
HATpHsl), CIIOCOOBI UX MOJTYYEHUS,
MPUMEHEHHUE U 3HAUYCHUE B
MIPUPOJIC U )KU3HU YEJIOBEKA.

e Onpenensith raJIOTEHU -
MOHBI B PaCTBOPE.

e [Lranuposats u
OCYIIECTBIISITh HA MTPAKTUKE
XUMHUYECKUE IKCTICPUMEHTHI,
MIPOBOAUTH HAOIIOICHUSI, JIeTIaTh
BBIBO/IBI 110 pe3yJibTaTam
AKCIIEPUMEHTA.

e (CrnenoBarh mpaBUIaM
6e30macHoOi paboTHI B
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Ilpaxmuueckas paboma:
Ne 2. ITonyuenue constHoi
KHUCJIOTBL,N3YYCHUE €€ CBOMCTB.

Buviuucnenun

— T10 YPAaBHCHUSIM XUMHUUECKUX
peakIuid, eciiu OJNH U3 PEareHTOB JaH
BU30LITKE;

— 00BEMOB Ta30B 110
YpaBHEHUIOPEAKIIMU HA OCHOBE 3aKOHA
00BEMHBIXOTHOIIICHUH Ia30B

nabopaTopuu Mpu
HCIIOJIb30BaHUN XUMUYECKOM
MOCY/Ibl U 000PYI0BAHUS.

e BricTpauBaTh pa3BEPHYTHIE
MMHUCHbMEHHBIE U YCTHBIE OTBETHI C
omnopoi Ha HH(pOpMAITHIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepUaJIOB, TPAMOTHO
HCIIO0JIb30BaTh U3Y4YEHHBIN
MOHATUHHBIN anmapar Kypca
XUMUHU.

e lcnomnws3oBath npu
BBITIOJTHEHUU YYEOHBIX 3aaHui 1
B IPOLIECCE UCCIIEI0BATEIBCKON
NEATEIIBHOCTH

® HAYYHO-TIOMYJISIPHYIO
JIUTEPATYPY XUMHUYECKOTO
COAEPKaHUsl, CITIPABOYHbIE
Marepualsl, pecypcol MIHTepHera

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

Cepa u eécoenuHeHust

(5 1)

OO01mast xapakTepuCTHKa
aneMeHToBVIA-rpynmnel. OcoOeHHOCTH
CTPOEHUSATOMOB 3THX 3JIEMEHTOB,
XapaKTEPHbICIJIS] HUX CTENEHU
okucienusi. Ctpoenuen pusnyeckue
CBOWCTBA MPOCTBIXBELIECTB —
KHUCJIOPOJIa ¥ CEPBL. AJUIOTPOITHbBIE
MoU(UKALMK KKCIIOPO/A U CEPBI.

e  OOBsACHATH 00OIIHE
3aKOHOMEPHOCTU B UBMEHEHUU
CBOMCTB 3JIEMEHTOB VIA-rpynmnbl
Y UX COCJIMHEHUH C YUETOM
CTPOEHHUS UX aTOMOB.

e XapakTepu3oBaTh
(bU3NYIECKUE U XUMUYICCKHE
CBOMCTBA NPOCTOTO BEMIECTBA
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XUMHYECKHUE CBOMCTBA CEPBHI.
CepoBos10poJ1, CTpoeHUE, PU3NIECKUE
U XUMUYecKue cBorcTBa. OKCHIBI
CEPBIKAK MPEICTABUTEIN KUCIOTHBIX
okcu10B. CepHasi KUCIOTA,
(bu3nYeCcKren XUMUYECKHE CBOMCTBA
(oO1ue KakmpeacTaBuTeNs Kiiacca
KHUCJIOT U crieniupuyeckue),
MIPUMEHEHHUE.

XHUMUYECKHUE PEAKIINH, JIEKAITUE B
OCHOBE ITPOMBIIILJIEHHOT'O crloco0a
MOJIYYEHHUS CEPHOU KUCIIOTBHI.
AnnapaTsl UIIPOTEKAIOUINE B HUX
polIecChl (Ha MpuMepe POr3BOICTBA
CEPHOU KUCIIOTHI).

Couu cepHO#l KUCIIOTHI,
KaueCTBEHHAsIPEAKIUs Ha CyIbdar-
WOH.

Haxoxaenue cepol v €€ COeTMHCHUIB
npupoae. XUMUYECKOE 3arpsi3HEHUE
OKPYKAIOIIEU CPEbI
COCTMHEHUSAMUCEPHI (KUCIOTHBIC
JOXK/IM, 3arPSI3HEHUEBO3/1yXa U
BOJIOEMOB), CITOCOOBI
€ronpea0TBPalCHNUS.

CEpBI U €€ COCTMHECHUN
(cepoBOAOPO/Ia, OKCUIIOB CEPHI,
CEPHOM KUCIIOTHI, CYIb(})ATOB),
CIIOCOOBI UX PUPOJIE U KUZHU
YeJIOBEKa.

e Onpenensate HaIU4YUE
CyJib(aT-uOHOB B PACTBOPE.

e  OOBSICHATH CYIIHOCTh
HKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C IEPEPadOTKOM
COCMHEHUH CEPBI.

e [Lranuposarts u
OCYILECTBJISITh HA TTPAKTUKE
XUMHYECKUE IKCTICPUMEHTHI,

e [IpoBoauTh HAOIIOICHUS,
JIeTIaTh BBIBOJIBI IO pe3yJIbTaTam
AKCIIEPUMEHTA.

e (CrnenoBarh mpaBUIaM
0e3omacHoi paboThI B
nabopaTopuu Mpu
WCIIOJIb30BaHUN XUMUUYECKOM
MOCY/Ibl 1 000pYAOBaHUS.

e [Ipou3BOAUTH BEIYUCIICHUS
10 XUMUYECKUM YPaBHEHUSIM.

e lcnonws3oBath npu
BBHITIOJITHEHUN YI€OHBIX 33 TaHHM
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JdeMoHCcTpaMu

Komnekuu (Bugeomarepuabl): cepau
€€ coeUHEHUS.

OOyrnuBaHue caxapa mnoj
JEHCTBUEMKOHIIEHTPUPOBAHHOM
CEpPHOM KUCIIOTHI.

JlabopaTopHbie U IPaKTHYECKHE
padoThI

JlabopamopHvie onvimol:
OoOnapy:xeHue cyiab(haT-noHOB.
BaumopeiicTBue pa3daBieHHON
CEPHOMKUCIIOTHI C [IMHKOM.

Boviuucnenusn

— 10 YPaBHEHUSIM XUMHYECKUX
peaKLHnii;

— MacCOBOM JIOJIM BBIXOJA ITPOIYKTa
peakIuu

TEKCThl yueOHUKA, CIIPAaBOYHbBIC
matepuainsl (Ilepuognueckyro
CUCTEMY XUMHUUYECKUX
anemenToB/l. 1. MeHnnaeneena,
TaOIHIy PACTBOPUMOCTH KHUCIIOT,
OCHOBAHUMI M COJICHB BOJIC,
AIEKTPOXUMUYECKUH PSILL
HaIpsHKEHUI METAIIOB).

e lcnonp30BaTh pu
BBITIOJIHEHUU YYE€OHBIX 3aIaHUM U
B MIPOLIECCE UCCIIEIOBATEIIbCKOMN
JEATEIIBHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTOCOAEPIKAHMUS,
CIIPAaBOYHBIE MATEPHUAIIBL,PECYPCHI
NutepHera

Tema 5. O0man
XapaKTepuCTUKA
XHMHMYECKHX FJIEMEHTOB
VA-rpynnsi. A3ot,pochop
U UX COeIMHEHUS

(7 1)

OO6m1as xapaKTepucTUKa
anemeHToBVA-Tpymiibl. OcoOeHHOCTH
CTPOCHUSATOMOB ATHX IJIEMEHTOB,
XapaKTEPHBICIUTS] HUX CTEIICHU
OKHUCJICHHUSI.

A30T, pacnipoCTpaHEHUE B
npupoe,pu3nIecKre U XUMUYECKUE
CBOMCTBA.

e OOBjICHATH 00IIME
3aKOHOMEPHOCTH B U3MEHEHHUU
CBOMCTB RJIEMEHTOB V A-TpyIIITbI
U UX COCMHEHUHN C YYETOM
CTPOEHMS UX aTOMOB.

e XapakTepus3oBaTh
bu3nUecKue 1 XUMHYECKHUE
CBOMCTBA IIPOCTHIX BEIIECTB a30Ta
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KpyroBoport a3ora B npupo/e.
AMMHak, ero pusnvecKkue u
XUMUYECKUE CBOMCTBA, MOJyYCHUE U
npuMeHenune. Conm aMMOHUS, UX
bU3NYeCKuen XUMIUYEeCKUE CBOMCTBRA,
MIPUMEHEHHUE.

KauecTBeHHas peakuus Ha
MOHBIAMMOHHUSI.

A3OTHast KUCOTA, €€ PU3HNYECKUEN
XHMHYECKHE CBOMCTBA (00IIHe
KAKIPEICTABUTEIS KJIacca KUCIOT
ucrenuduueckue).
Hcnonb30BaHUEHUTPATOB U COJIEN
aMMOHHSI B KQU€CTBEMUHEPATIbHBIX
ya00pEHHUH.

XUMHUYECKOE 3arpsI3HEHNE
OKPY>KAIOIIEH CPEbI COCTMHEHUSIMU
a30Ta(KUCIOTHBIE TOXKIM, 3arps3HEHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, AIOTPONHbIE
Moaudukanunudocdopa, puznueckue u
XAMUYECKUECBOKCTBA.

Oxcup docdhopa(V) u
dbochopHaskucioTa, PU3NIECKUE U
XAMHUYECKUECBOMCTBA, TOJYUYCHUE.
KauectBennaspeaxius Ha docdat-
WOHBI.

u hocdopa 1 Ux coeTMHEHUN
(ammuaka, cosieif aMMOHUS,
a30THOM KUCJIOThI, HUTPATOB,
okcuza ¢pocdopa(V) u
dbochopHoi KHCIO0TH, (hochaToB),
CIOCOOBI UX MOJIYYEHHS,
MIPUMEHEHUE U 3HAYCHUE B
MIPUPOJIC U )KU3HU YeTIOBEKA.

e OnpenensiTb HOHBI
aMMOHUS U GocdaT-uOHbI B
pacTBope.

e  OOBICHATH CYIIHOCTh
HKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C
HaX0>KJICHUEMCOCIUHECHUN a30Ta
u ocdopa B okpyxaromieit
cpere.

e [Lmanuposats u
OCYIIECTBJISAThH Ha MPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIOACHMUS, IeTIaTh
BBIBOJIBI IO pe3yJIbTaTaM
HKCIIEPUMEHTA.

e (CrnenoBarh mpaBUIaM
0e3omacHoOi paboThI B
nabopaTopuu Mpu
MCITOJIb30BAHUU XUMUYECKOM
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Hcnons3oBanue pocdaToB B
KaueCTBEeMHUHEPAJIbHBIX YI00PEHUM.
3arpsi3HEHUEPUPOIHBIX BOJIOEMOB
dbocdaramu.

JleMoHCTpanun

Komnexkmuu: dochop u ux
coeqnHeHna.B3anmoiericteue
KOHIEHTPUPOBAHHOWA30THOW KHCIIOTHI
C MEJBIO.

JlabopaTopHbie 1
NMPAKTHYECKHEePadOTHI
JlabopamopHvie onvimol:

1. B3aumoneiictBue coneil aMMOHHMSIC
LIEJIOYBIO.

2. O3HakoMJICHHE ¢ 00pa3IaMu
a30THBIXU (HOChHOPHBIX YI00pEHUH.
llpakmuueckas paboma:

Ne 3. ITonmyuenne ammuaka, U3ydeHue
€ro CBOMCTB.

Boituucnenua
— M0 YPaBHCHUSIM XUMHUECKUX
peakuuii

MOCY/Ibl 1 000pPYAOBaHUS.

e [Ipou3BOAUTH BHIUUCIICHUSA
M0 XUMUYECKUM YPaBHEHUSIM.

e lcnonp30BaTh pu
BBITIOJTHEHUHU YYEOHBIX 3aJaHUI
TEKCThI y4eOHUKA,CITPAaBOYHBIC
MaTtepuabl (IEPHOTIUISCKYO
CHUCTEMY XMMHUUYECKHUX DJIEMEHTOB
. 1. Menneneea, Tabauiry
PacTBOPUMOCTH KUCJIOT,
OCHOBAHHUM M COJIEH BBOJIE,
AIEKTPOXUMHUYECKUN PsiT
HaIpsHKEHUI METaIIOB).

e lcnonp30BaTh Npu
BBITIOJTHEHUU YYEOHBIX 3aaHui 1
B MPOIECCE UCCIIEI0BATEIIHLCKON
JIeSITeIbHOCTUHAYYHO-
MOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COAEPKAHMUS,
CIIpABOYHbBIC MATEPUAIIBI,
pecypcbl UHTEpHETA

Tema 6. O0mas
XapaKTepuCTHKA
XHMHYECKHUX IJIEMEHTOB

Yraepon, amnoTpoIHbIE
MoAU(PUKAIINH, PACTIPOCTPAaHEHHUE B
npupoe, pu3nIecKre U XUMUIECKUE

o OOBsACHATD 001IHEe
3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 251eMeHTOB [V A-rpyniibl
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IVA-rpynnsl.
Yriepoa u KpeMHUA U
HXCOCTUHCHUSA

(8 1)

CBOWCTBA.

Ancopbrusi. Kpyropopot yriaepoaan
MIPUPOJIE.

Oxcuppl yriepoaa, ux Gpu3n4ecKuen
XUMHYECKHE CBOMCTBA, UX JCHCTBUEHA
JKUBBIC OPTaHU3MBbI, TOJTyUYCHUEU
IIPUMEHEHHUE. DKOJIOTHYECKHE
po0JIeMbl, CBSI3aHHBIE C OKCUIOM
yraepona(IV); runoresa riiodaibHOTO
MOTEIJICHUS KJIMMaTa; MapHUKOBBIN
ahdekr.

VYronbHas KUCIOTA U €€ COMH,
UX(U3NUECKUE U XUMUYECKHE
CBOMCTBA,

MOJIyYE€HHE U IPUMEHEHHUE.
KauectBennas peakiusi Ha KapOOHAT-
WOHBI.

Hcnonb3oBanue kKapOOHATOB B OBITY,
MeJIUIIMHE, TPOMBIIIIEHHOCTH,
CEJIbCKOM XO35MCTBE.
[lepBoHayvanbHBIC TOHATHS 00
OpraHWYeCKHUX BEIIECTBAX KaK O
COEIMHEHUSIXYTIIEpOo/ia: 0COOCHHOCTH
cocraBa uctpoenus. [lonstue o
OMOJIOTUYECKUBAKHBIX BEIIECTBAX:
XKUpax, OeKax,yriieBoax.
MarepunanbHoe

Y UX COCJIMHEHUH C YUETOM
CTPOEHHUS UX aTOMOB.

° XapakTepu30BaTh
(dbu3nyecKre 1 XUMUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB
YIJIEPOJIa U KPEMHUSA U UX
COoeIMHEHU (OKCHUJIOB YIJIEpO/Ia,
YTOJIbHOU KUCJIOTHI, KApOOHATOB,
OKCHJa KpeMHUSI, KPEMHUEBOU
KHUCJIOTBI, CHJIMKATOB), CIIOCOOBI
UX TIOJy4YE€HUs, IPUMEHEHUE U
3HAYEHUE B MIPUPOJIE U KU3HU
YyeJI0BeKa.

o Onpenensatb kapOOHAT- U
CUJIMKAT-UOHBI B PaCTBOPE.
o OOBICHATH CYIIHOCTh

HKOJIOTHYECKUX MPOOIIEeM,
CBS3aHHBIX C HAXOKJICHUEM
YTJIEKUCIIOTO T'a3a B OKPYXKaOLIEH
cpene.

. NnmroctpupoBars
B3aMMOCBSI3b HEOPTAaHUUECKUX
COEMHEHUH yIJIepoJia U
OpTraHUYECKUX BEIIECTB.

o ITimanupoBats 1
OCYILECTBIISITh HAIIPAKTUKE
XUMUYECKUE IKCIIEPUMEHTHI,
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€MHCTBOOPTaHUYECKUX U
HEOPTaHUYECKUXCOSTUHECHUM.
Kpewmnuii, ero pusznueckue u
XUMHUYECKHE CBOMCTBA, MOJyYCHUE U
MPUMEHEHHE B AJIEKTPOHUKE.
CoenvHeHHs: KpEMHHUS B IIPUPO/IE.
OO6uue npeacTaBiaeHus 00
okcunekpemMuusa(I1V) u kpemuueBoit
KHCJIOTE.

CunmkaTtbl, MX UCIIOJb30BaHUE B
OBITY,MEIUIIMHE, TPOMBIIIIEHHOCTH.
Baxxnenmme cTpouTeIbHbIE
MaTepHuajbl:KepaMUuKa, CTEKJIO,
LIEMEHT, OCTOH,KEJIE300€TOH.
[TpoGiembr
0E€301aCHOTOUCITOIF30BaAHMS
CTPOUTEIIbHBIX MaTEPUAJIOB B
IMOBCEIHEBHOM KU3HU.

JdemMoHcTpanuu

Monenu KpucTauIn4eCcKux
peméTokanmasa, rpadura, MOJIEKYJIbI
dbymiepeHna.

AnicopO1tusi pacTBOPEHHBIX
BEII[ECTBAKTUBUPOBAHHBIM YTIIEM.
[IpoTuBoras.

Buneomarepuaiibl: CUIIMKaTHAs

BBIBOJIBI 10 pe3yJIbTaTaM
HKCIIEPUMEHTA.

o CrnenoBaTh npaBuiIaMm
0e3omacHoOi padoThI B
nabopaTopuu Mpu
UCITOJIb30BAaHUU XUMHYECKOU
MOCYy/ibl U 000pYAOBaHUS.

o Hcnonp30BaTh pu
BBINIOJTHEHUMY4YE€OHBIX 3aJJaHUM
TEKCThl y4eOHUKa,CIIPaBOYHbBIE
matepuainsl (Ilepunoanueckyro
CUCTEMY XUMHUYECKHUX
anemenToB/l. 1. MeHeneena,
TaOJIUILy paCTBOPUMOCTH KUCIIOT,
OCHOBAHHUM U COJICH B BOJIC,
AIEKTPOXUMUYECKUH PsIlL
HaIpsHKEHUI METaIIOB).

o Hcnonp30Bath pu
BBITNIOJTHEHUH YY€OHBIX 3aJaHUN U
B MPOLIECCE UCCIIEA0BATEIbCKOU
NEeATEIbHOCTH HAYYHO-
NOMYJISIPHYIO
JUTEPATYPYXUMUYECKOTO

coJiep KaHusl, CIPaBOYHbIE
MaTtepuaibl, pecypcbl MHTepHEeTa
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IIPOMBIINIJIICHHOCTD.
MOI[CJ'II/I MOJICKYJ OPTaHUYCCKHUX
BCIICCTB.

JlaGopaTopHble ¥ NpaKTHYeCKHUe
padoThI

JlabopamopHhuwiii onvim:
KadecTBeHHas peakuus Ha KapOOHAT-
HOH.

Ilpaxmuueckue pabomoi:

Ne 4. TTosmyuenue yriaekuciaoro rasa.
KauecTBeHHas peakius Ha KapOoOHAT-
HOH.

Ne 5. Pemienue
AKCIIEPUMEHTAJIBHBIX3a/1a4 110 TEME
«Hemeramib».

Buviuucnenua

— 110 YPaBHCHUSIM XUMHUUECKUX
peakIuii, eciiu OJNH U3 PEareHTOB JaH
B BUJICBOJIHOTO PACTBOPA C U3BECTHOU
MaccoBOMoJIeH

Pa3znea 3. Merayuibl U ux coequuenus (20 u)

Tema 7. O01Me CBOMCTBA

METaJLJIOB
(41)

OO01mmast xapaKTepuCTHKa
XHMHYECKUXAIEMEHTOB — METAJLJIOB
Ha OCHOBAaHMMUX TOJIOKEHHUS B
[TeproanyeckoMcucTeMe XUMHYECKUX
sanemenToB /. 1. MeHaeneeBa u

. PackpbiBaTh cMbICIH
M3y4aeMbIX ITOHATHN U
IIPUMEHSITBITU ITOHATHS IPU
ONMCAHNU CBOWCTB BEILIECTB U UX
MIPEBPAILICHUM.
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CTPOEHHS aTOMOB.
CrpoeHune MeTaJlIoB.
MerannuyeckascBs3b U
METAJJINYECKAsT KPUCTAIINYECKAS
peméTKa. DIEKTPOXUMUYECKUIPST
HaIpspKeHUN MeTauioB. OU3nyeckue u
XAMHUYECKUE CBOMCTBA METAJLIOB.
OO01ume crocoObl MOTyYEHHUS
METAJIJIOB.

[ToHsiTHE O KOPPO3UU METAIIOB
MOCHOBHBIE CITOCOOBI 3aIUTHI OT
Koppo3uu. CruiaBsl (CTasib, YyTYH,
JIOPATIOMUHUN, OpOH3a), UX
pUMEHEHUE B OBITY
UIIPOMBIIIEHHOCTH.

JemoHcTpanuu

O3HakomIIeHHE ¢ 00pa3iaMu METaJIOB
UCIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaMHU.

Monenu KpucTauIn4eCcKux
PEIETOKMETAIIIIOB.
Buneomarepuaisl: KOppo3us
METAJIJIOB.

JlaGopaTopHblie n
NMPAKTHYeCKHEPA0OTHI
JlabopamopHvie onvimol:

° OO0BICHATH 00IIIHE
3aKOHOMEPHOCTH B U3MEHECHHUH
CBOWCTB 3JIEMEHTOB-METAIJIOB U
UX COCIMHEHUH C YUYETOM
CTPOCHHUS UX aTOMOB.

o XapakTepu3oBaTh
CTpOEHHE METaJNIOB, O0IIHe
bu3nYecKue 1 XUMHYECKHE
CBOMCTBa METAJIJIOB.

o XapakTepus3oBarh 00111e
CIIOCOOBI MOTYYEHHSI METAJIOB.
J CnemoBats npaBuiam

0e3omacHoi paboThI B
nabopaTopuu Mpu
UCIOJIb30BaHUU XUMUYECKOM
MOCY/IbI U 000PYI0BAHUS.

o [Ipon3BOAUTH BEIUHUCIEHUS
10 XUMHUYECKUM YPaBHEHUSM.
J Hcnonp30Bath npu

BBITIOJIHEHUU YYE€OHBIX 3aJaHUM
TEKCThl yueOHUKA, CIPAaBOYHbIE
matepuainsl (Ilepuognueckyro
CUCTEMY XMMHUYECKHX JIEMEHTOB
J1. 1. Menneneesa, Tabiuiry
PacTBOPUMOCTHU KHCIIOT,
OCHOBAHHUM M COJIEH B BOJE,
AIEKTPOXUMUYECKUH PsIlT
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O3HakoMJieHHEe ¢ o0pa3iaMu
CINIaBOBMETAJIJIOB.

3aBUCUMOCTh CKOPOCTH
peakImuMeTalia ¢ KUCIOTOM OT
MPUPOJIBIMETAILNIA.

Buviuucnenun

— 110 YPAaBHCHUSIM XUMHUUYECKUX
peakiui, eciu OJIMH U3 PEarcHTOB
COJICPKUTIIPUMECH

HaIpsOKCHUH METaJljIoB).

o Hcnonb3oBatTh npu
BBITIOJTHEHUN YYEOHBIX 3aaHul U
B MPOILIECCE UCCIIEA0BATEIbCKOU
JESITETbHOCTH HAYYHO-
MOMYJISIPHYIO JIUTEPATYPY
XAMHUYECKOTO COJICPKAHUS,
CIIPABOYHBIE MATEPUAIIBI,
pecypcol MHTEpHETA

Tema 8. Ba:kHeitiue

MEeTAJLJIbI M UX COeJUHEHHS
(16 9)

[Ilemounbie metauibl. [lonoxenue
Bllepuonnueckon cucreme
XUMHYECKUX IJIEMEHTOB

. . MenneneeBa, CTpOEHUEATOMOB.
Haxoxnenue B npupoze.

DU3NYECKNE U XUMUYECKUE
CBOMCTBa(Ha MpUMepe HATPUS U
kayiust). OKCUJIBIU THAPOKCUIBI HATPUSI
v kanus. [[pyuMeHenre menouHbIx
METAJUIOB Y NXCOCTMHECHUH.
[I{e109HO3EMENBHBIE METAILIIBI
MAarHuiu KajablHi, CTPOEHUE ATOMOB.
[Tonoxenune B [lepuoanueckont
CUCTEME XMMHUYECKUX JJIEMEHTOB

. 1. Menpeneena.

Haxoxnenue B npupone. uznueckue
MXUMHUYECKUE CBOMCTBA.
BaxHelmmecoenuHEeHNS KaJIbIIUS

o OOBsICHATH 00IIIHE
3aKOHOMEPHOCTU B U3BMEHEHUU
CBOMCTB 3JIEMEHTOB-METAJIJIOB B
IpYyINax U UX COEAUHEHUN C
Y4ETOM CTPOCHUS UX aTOMOB.

o XapakTepu3oBaTh
(bU3NYECKUE U XUMUYICCKHE
CBOMCTBA MPOCTHIX BEIIECTB
METaJVIOB M UX COEMHEHUN
(OKCHIOB, TUAPOKCHUIOB, COJICH),
CHOCOOBI UX TOTYYEHHUS,
MPYMEHEHHUE U 3HAYCHHE B
MIPUPOJIE U )KU3HU YeJIOBEKa.

° Pacnio3HaBaTh ¢ OMOIIBIO
Ka4eCTBEHHBIX PEaKIIM HOHBI
METAJIJIOB (MarHusi, aJlOMUHUS,
[IMHKA, Keje3a, MeJn).

o IInaHnpoBats u
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(oxcun, ruapokcu, coau). KECTKOCTh
BOJIbI U CITIOCOOBIEE

ycTtpaneHusd. Antomunuil. [lonoxxenue B
[leproguyeckoi cuCTEME XUMUYECKUX
sanemenToB /. 1. MeHpeneena,
ctpoenue atoma.Haxoxienue B
npupojie. Pusnyeckrue UXUMUYECKUE
cBoiicTBa. AM(DOTEpHBIECBOWCTBA
okcuaa u ruapokcuaa. Kemeso.
[Tonoxenue B [lepuoanyeckoicucreme
XUMUYECKHUX IJIEMEHTOB

. . MenneneeBa, CTpoeHUE
aroma.Haxoxxnenue B mpupoje.
Pu3nyecKrne U XUMUYECKHE CBOMCTBA.
OKCUIBL,TUIPOKCUIBI U COJIH
xene3a(ll)u xemneza(Ill).

JleMoHCcTpauumn

B3auMmopenicTBre HaTpus ¢ BOAOM.
OkpamBaHue MIaMeHH HOHAMHU
Hatpusiu Kanusa.OKpalnBaHUe
TUIaMeHU
HnoHaMUKaIbIIMA.B3anmoaencraue
OKCHJIa KaJIbIIHs

cBOJIoM. Buieomarepuansl: ropeHue
JKeJie3a BKUCJIOPOJIE U XJIOPE.

OCYILECTBIIATh HAa IPAKTUKE
XUMHYECKUE IKCIIEPUMEHTHI,
IPOBOANUTH HAOJIIO/IEHUS, 1€TATh
BBIBO/JIbI 110 pe3yJbTaTaM
HKCIIEPUMEHTA.

J CnemoBath npaBuiam
0e3omacHoOi paboThI B
nabopaTopuu Mpu
UCIIOJIb30BaHUU XUMUYECKOM
HoCyzbl U 000pYy10BaHUS.

o IIpon3BOAUTH BEIYUCIICHUS
10 XMMUYECKUM YPaBHEHUSM.
o BricTpanBaTh pa3BEPHYTHIE

MUChbMEHHBIE U YCTHBIE OTBETHI C
Omnopoi Ha HH(pOpMAITHIO U3
y4eOHHKA U CIIPAaBOYHBIX
MaTepuajioB, FPAMOTHO
MCIIOJIb30BaTh N3yYEHHbIN
MOHATUMHBIN anmapar Kypca
XUMUHU.

o Hcnons3oBaTh npu
BBITIOJTHEHUU YYCOHBIX 3aaHUMN U
B [IPOLIECCE UCCIIEI0OBATEIIbCKON
NeATEeIbHOCTH HayYHO-
NOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIEPKAHMS,
CIIPAaBOYHBIE MaTEPHAIIBL,
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JlaGopaTopHble U MpaKTHYECKHE
padoThI

JlabopamopHvie onvimoi.:
O3HakoMJieHHEe ¢ o0pa3iamMu
AJJFOMUHUSH €T0 CIIaBOB.
AmMdoTepHbIe cBoOMcTBa
ruapokcuaantoMunus. KauecTBeHHbIC
peaKIuy Ha UOHBIKENEe3a.
Ilpaxmuuecxue pabomowi:

Ne 6. XKécTkoCTh BOABI 1 METOIEI
e€yCTpaHEeHUs.

Ne 7. Pemienue
AKCIIEPUMEHTAJIBHBIX3a/1a4 110 TEME
«MeTaniby.

Buviuucnenua

— I10 YPaBHEHUSAM XUMHUUYECKHUX
peaxiuii, eciii OJMH U3 PEareHTOB JdaH
BU30BITKE U COACPKUT MPUMECH;
— MAacCOBOH JI0JIM BBIXO/a
POIYKTapeaKInu

pecypcbl UuTepHeTa

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

Tema 9. BemnecrBa u
MaTePUAJIbI B )KU3HHU
yesgoBeka(3 u)

HoBbie MaTepuanbl U TEXHOJIOTHH.
BemecrBa u matepuansl B
MMOBCEIHECBHOMKH3HU YEIOBEKa.
XUMHUS U 3[I0POBBE.

be3onacHoe ncnoab30BaHME BEIIECTBU
XUMUYECKUX PEAKITUI B OBITY.

. XapakTepu3oBaTh pojb
XUMUH B PA3IMYHBIX cepax
JIESITETbHOCTH JIFOJE€H,0CHOBHBIE
BEIIECTBA U MATEPUAIIBI,
MIPUMEHSAEMBIE B )KU3HU
COBPEMEHHOI0 YEJIOBEKA.
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[IpupoHbIe HCTOUHUKHN
yTI€BOA0POA0B(YTOJIb, PUPOIHBIN
ra3, HeTh),IPOTYKTHI UX
nepepaboTKH, UX POJILB OBITY U
MIPOMBITIUICHHOCTH.

OCHOBBI KOJIOTUYECKOM TPAMOTHOCTH.
XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karolien cpeinl (MpeaeabHo
JIOTTYCTUMAsIKOHIICHTPAIIHSI BEIIECTB —
[TIAK).

Ponp xumunu B perreHnn
HKOJIOTHYECKUXTIPOOIEM

o OOBSICHATD yCIOBUS
0e30MacHOro UCIOIb30BAHUS
BCIIECTB U XUMUYCCKUX PEaKITHit
B OBITY.

o AHanM3upoOBaTh U
KPUTHYECKU OIICHUBATH
uHMOPMAITHIO O
BIIUSIHUUTIPOMBIIIIJICHHOCTH,
CEJIBCKOI'0 XO31CTBA,
TpaHCIIOpTa U Jp. Ha
COCTOSIHUEOKPY KAIOIIEH CPeIbl.
o YMeTh OKa3bIBaTh NEPBYIO
MTOMOIIIb MTPU XUMHYECKUX
0’KOTaX W OTPABJIICHUSX.

o [IpuHUMaTh yyacTue B
00CYXIeHUH MPoOIeM
XUMHYECKOU U IKOJIOTUYECKOU
HaIpaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3HUIIHIO 110
npo0semMe U npesjarath
BO3MOYKHBIC MYTH €€ PEIICHUS.

IMoBTOopenue (1 4)
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INIOYPOYHOE IIJIAHUPOBAHUE

YYEBHO-METO/IMYECKOE OBECHEYEHHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

METOANUYECKHUE MATEPHUAJIBI IJIS1 YUYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

MATEPHAJIbHO-TEXHUYECKOE OBECIEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA

YYEBHOE OBOPYJIOBAHHUE

OBOPYJIOBAHME JIJISI TIPOBEJEHUSA JJABOPATOPHBIX, IPAKTUYECKHNX PABOT,
JEMOHCTPALIMI

[Ipu pazpaboTke pabouelt mporpaMmbl B TEMATHUYECKOM IUIAHUPOBAHUU
JOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH HCIIOJIb30BAHUS JIEKTPOHHBIX (IIU(PPOBHIX)
00pa30BaTENbHBIX PECYPCOB, SBISIOMIMXCAYY€OHO-METOIUYECKUMU MaTeprallaMu
(MyJTbTUMEIUWHBIE TPOTPaAMMBI, JJIGKTPOHHBIE YYEOHUKHM W  3aJaYHHKH,
AJIEKTPOHHBIE OWOIMOTEKH, BUPTyaJIbHBIE JIA0OPATOPHH, WUIPOBBIE MPOTPAMMEI,
KOJUIEKIMU  UU(POBBIX 00pa30BaTENIbHBIX PECYPCOB), HUCIOJIb3YyEMbIMHIIISA
OOy4eHMs] U BOCIUTAHUS PA3IUYHBIX TPYMI MOJIb30BATEICH,IPEICTABICHHBIMU B
AIEKTPOHHOM (LIU(POBOM) BUJIC U PEATU3YIONIUMH JTUIAKTUYECKUE BO3ZMOKHOCTH
UKT, conpepkanne KOTOPIXCOOTBETCTBYET 3aKOHOAATENILCTBY 00 00Opa3oBaHUMU.
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