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HOACHUTEJIBHAA 3AIIMCKA

OcHOBHBIE IIenH y4eOHOro Kypca: (GOpMHpPOBAaHUE MPEJCTABICHUS O XUMHUYECKOM

aneMeHTe M (opMax €ro CyUIeCTBOBaHUS — aTOMax, M30TOINax, MOHAX, MPOCTHIX
BELIECTBAX W MX BAXKHEMIIMX coeAuHEHUsX (OKCHAax | Jpyrux OHHApPHBIX
COEJIMHEHHUSX, KUCIOTaX, OCHOBAHUAX M COJIfAX), O CTPOEHUHU BelllecTBa (TUIOJOTUU
XUMHYECKUX CBSI3eM M BUIAX KPUCTALIMYECKUX PEIIETOK), 3aKOHOMEPHOCTSX

IMPOTCKAHMUA peaKL[I/Iﬁ )51 ux KJ'IaCCI/I(i)I/IKaI_[I/II/I.

IIEJIA U 3AJIAYU KYPCA XUMHHU OCHOBHOM HIKOJIbI

OcHoBHOe o0111ee 00pa3oBaHue — BTOpas CTyIeHb 00miero odpa3oanus. OHON U3
BaYKHEHIIIMX 3a/1a4 3TOTO dTara SBJISETCS MOArOTOBKA 00YJarONIUXCsl K OCO3HAHHOMY
M OTBETCTBEHHOMY BBIOOPY KU3HEHHOTO M MPO(PECCHOHATEHOTO ITYTH.
OOy4aromuecs: JOHKHBI HAYYHThCS CAMOCTOSITEIIBHO CTABUTh LIEH U OTIPEICIIATh
IyTH UX JOCTH)KCHHSI, UCITOJIb30BaTh MPUOOPETEHHBIN B IITKOJIE OIBIT NEATEITHHOCTH
B peaJbHOM )KH3HU, 32 paMKaMH y4eOHOTO Ipoliecca.

Inasnvie yenu ocHo8HO20 00We20 0OpaA308aHUsL:

1) dopMupoBaHHe IEIIOCTHOTO MPEICTABICHUS O MUPE, OCHOBAHHOT'O Ha
NPUOOPETCHHBIX 3HAHUAX, YMEHUSIX U CIIOCO0aX eATEIHbHOCTH;

2) mpruoOpeTeHNE OIBITa Pa3HOOOPA3HOW NEATEIBHOCTH, TO3HAHUS ¥ CAMOIIO3HAHUS;
3) OATrOTOBKA K OCYIIECTBICHHIO OCO3HAHHOTO BHIOOpA HHINBUYaTbHON

oOpa3oBaTeIbHOM WU IPO(DHECCHOHATBLHON TPAeKTOPHUH.

Bosnbiioi Bki1aa B JOCTHIKEHHUE TJIaBHBIX 11€JI€H1 OCHOBHOT'O 00IIIET0 00pa3oBaHUs
BHOCHT M3yYCHHUE XMMHUHU, KOTOPOE MPHU3BAHO OOSCIICUUTh PEIICHUE CIASTYIONTUX

LeJIeH:

1) bopMupoBaHHE CUCTEMBI XUMUYCCKHUX 3HAHUM KaK KOMIIOHCHTa €CTECTBECHHO-

HAay4YHOU KapTUHBI MUPA;



2) pa3BUTHE JTMYHOCTU O0YYAIOMINXCS, POPMHUPOBAHUE Y HUX TYMaHUCTHYCCKHIX
OTHOIIEHUH 1 3KOJIOTMYECKH LIETIECO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOM
NesATENbHOCTH;

3) BrIpa0OTKA OHUMaHHMSI OOLIECTBEHHOW MOTPEOHOCTH B PA3BUTHH XHMHUH, & TAKIKE
dbopMupoBaHuEe OTHOIICHUS K XUMHUH KaK K BO3MOKHOM 00JacTu Oyaymien
MPaKTUYECKOH eI TeIbHOCTH;

4) popmupoBaHue YMEHHsI 0€30MIACHOTO O0paIeHHsI C BEIIECTBAMH, UCTIOJIb3YEMbIMH
B MTOBCEHEBHOM JKU3HMU.

OcHoBHBIE 321241 U3YYeHHUsS] XUMUH B LIKOJIE:

v/ hopMupoBaTh y 00YYAIONIMXCS YMEHUS BUJICTh U IOHUMATh IEHHOCTh
o0pa3oBaHusl, 3HAUUMOCTh XMMHYECKOTO 3HAHUS JIJIsl KaXKI0T0 YeJI0BeKa HE3aBUCUMO
OT €ro Npo¢eCCUOHAIBHOMN JEATEIBHOCTH;

v/ hopMUpOBaTh MPEICTABICHHS O XUMHUECKON COCTABIISFONICH
€CTECTBEHHOHAYYHON KapTUHBI MUPA; YMEHUS 00BACHATH OOBEKTHI U POLIECCHI
OKpY’KaroIen AeCTBUTEIbHOCTH, UCTIONB3YS JUIsl 3TOT0 XMMUYECKHUE 3HaAHMS,

v/ OBJaJeBaTh METOJIaMH HAyYHOT'O MIO3HAHUS HJIs1 OOBSICHEHHS XUMUUECKUX
SIBJICHUI 1 CBOWCTB BELIECTB, OLEHKU POJIM XUMHUH B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTUH U NOJTyYEeHUH HOBBIX MaTepUaJIOB;

v/ BOCIIUTBHIBATh YOCIKICHHOCTD B TIO3UTHBHOM POJIM XUMHHU B )KU3HH COBPEMEHHOTO
o01miecTBa, HEOOXOAUMOCTH T'PAMOTHOT'O OTHOLIEHHS K CBOEMY 3/I0POBBIO U
OKPY’KAIOIIEH CPEAE;

v/ TIPUMEHSTH MMOJTy4YeHHbIE 3HAHUH JJIs1 0€30IaCHOTO HCIIOIB30BAHUS BEIIECTB U
MaTepHaJIoB B OBITY, CEJIBCKOM XO341CTBE U Ha POU3BOJCTBE, PEIICHHUS
MIPAKTUYECKUX 3374 B [IOBCEIHEBHOWKU3HU, PEYNPEKACHUS SIBJICHUM,
HAHOCSIIMX BpeJ 3J0POBBIO YEIOBEKA U OKPYIKAIOLIEH CPEJIE;

v/ pa3BUBATh MMO3HABATEIHHBIC HHTEPECH], HHTEIUICKTYaTbHBIC U TBOPUECKHUE
CIOCOOHOCTH YYaIllUXCs B ITPOLIECCE U3YyUEHUS UMH XMMUYECKON HAYKH U €€ BKJIa1a

B COBPEMEHHBIN HaYYHO-TEXHHUYECKUI MTPOTPECC;



v hopMupoBaTh BaXHEHIITNE JTOTHYSCKUX OTEPAIMid MBIIUICHHS (aHAJTN3, CHHTE3,
000011eHNE, KOHKPETU3ALMsl, CPAaBHEHHUE U Jp.) B IPOLIECCE TO3HAHUS CUCTEMBI
BAKHEHUILNX IMOHATUN, 3aKOHOB U TEOPUM O COCTaBE, CTPOCHUU U CBOMCTBAaX
XUMHUYECKUX BELIECTB;

v/ OBIIQICBAaTh KJIFOYEBBIMH KOMIETCHIIUAMHU (y4eOHO-TT03HABATEIILHBIMH,

I/IH(I)OpMaHI/IOHHBIMI/I, OCHHOCTHO-CMBICIIOBBIMHU, KOMMyHI/IKaTI/IBHBIMI/I) .

PE3YJIbTATBI OCBOEHUSI OCHOBHOM OGPA3OBATEJILHOM
INPOI'PAMMBbI

OCHOBHOI'O OBHIET'O OBPA3OBAHUMS 110 XUMIU
[Tpu n3yueHun XMMHUM B OCHOBHOM ITKOJIE 00€CTICUMBAETCS IOCTUKEHUE
JUYHOCTHBIX, METAMPEIMETHBIX U MIPEAMETHBIX PE3YIbTATOB.
JIndHOCTHBIE:
1. B nienHOCTHOOpUEHTAIITMOHHOM cepe:
v/ BOCIIUTaHKME YyBCTBA FOPAOCTH 3a POCCHHCKYIO XUMUYECKYIO0 HayKy, 'YMaHU3Ma,
MO3UTUBHOTO OTHOIIEHHUS K TPYY, LIEJIEYCTPEMIICHHOCTH;
v/ popmupoBaHKe IEHHOCTH 3I0POBOT0 M 0€30IacHOro 00pa3a )KH3HH; YCBOCHHUE
IIPaBUJI UHIMBHUIYAJLHOTO M KOJUIGKTHUBHOTO O€30MIaCHOTO IMOBEJICHUS B
YpE3BhIYANHBIX CUTYALUSAX, YTPOXKAIOIIMX KU3HU U 3JI0POBBIO JTIOJICH;
v/ GOpMHpOBaHHUE IKOJIOTMUESCKOT0 MBIIUICHHUS: YMCHHS OLICHHUBATh CBOIO
NEATEIBHOCTD U OCTYNKH APYTUX JIOJICH C TOYKU 3PEHUSI COXPAHEHUS OKPY KaloIIei
CpeJibl - TapaHTa KWU3HU U OJIaronoaydus Jrojier Ha 3emie.
2. B tpynoBoii chepe:
v/ BOCIIUTaHKME TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JalibHEHIIICH 00pa3oBaTeIbHOM
TPaeKTOPHH.
3. B mo3HaBarenbHON (KOTHUTUBHOM, MHTEILUICKTYyJIBHOM) cdepe:

v/ popmupoBaH¥Ee YMEHUS YIIPABIATH CBOCH MO3HABATEIILHON JIEATEITHHOCTBIO;



v/ pa3BUTHE COOCTBEHHOTO IIEJIOCTHOTO MUPOBO33PEHHS, TOTPEOHOCTH W TOTOBHOCTH
K CaM000pa30BaHMIO, B TOM YUCIIE U B paMKaX CaMOCTOSITEIbHON JeATENbHOCTH BHE
LIKOJIBI;

v (popMHUpOBaHKE OCHOB 3KOJIOTMYECKON KYJIBTYpPbI, COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO DKOJIOTMYECKOI'O MBIIUICHUS, Pa3BUTUE ONbITA
HKOJIOTMYECKU OPUEHTUPOBAHHON pehIeKCUBHO-OLEHOYHON U MPAaKTUYECKOM
JNEATENIbHOCTU B )KU3HEHHBIX CUTYAIUAX.

MeranpeaMeTHsIe:

v/ UCNOJIh30BAHUE YMEHHI U HABBIKOB PA3IMUHBIX BHJIOB MO3HABATEIBHON
NesITEeNbHOCTH, IPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUS (CHCTEMHO-
MH(GOPMAIIMOHHBIN aHAIU3, MOJICTTUPOBAHKE) JISl U3YUEHHUS PA3TUYHBIX CTOPOH
OKpY>KaroUIeH TeCTBUTEIbHOCTH;

v/ UCHOJIb30BaHNE OCHOBHBIX MHTEIUICKTYaIbHBIX ONepanuii: popMyTHpPOBAHUE
TUIO0TE3, aHAJIU3 U CUHTE3, CPaBHEHUE, 0000IIeHIe, CUCTEMaTH3allUs, BBISBICHHUE
IIPUYMHHO-CJICICTBEHHBIX CBS3EH, [IOUCK aHAJIOTOB;

v/ yMEHHe reHepUpOBaTh UJCH U ONPEIENIATh CPECTBA, HEOOXOIUMBIE JIJISI KX
peanu3anuu;

v/ yMeHHe OnpeeATh eI U 3aauu IesATeIbHOCTH, BRIOUPATh CPE/ICTBA
peann3alyy UeIu U IPUMEHATh X Ha IIPAKTHUKE;

v/ HCHOJIb30BaHUE PA3TMYHBIX HCTOUHHKOB JUIS MOJYYCHHS XUMUYCCKOM
uHbOpMaITIH.

[IpenmeTHBbIE:

1. B no3naBatenpHOM chepe:

v/ 3HaHUWe onpeeNeHH N3YUYECHHBIX TOHATUI: YMEHHIE OIUCHIBATH
JEMOHCTPALMOHHBIE U CAMOCTOATEIILHO IIPOBEICHHBIC XUMUYECKUE IKCIIEPUMEHTHI,
WCIIONB3YS IS OTOTO POJHOU SA3BIK U A3bIK XUMHWH;

v/ yMeHHue pa3inyaTh H3yYCHHBIC KIacChl HEOPraHNYECKUX COSIMHEHHM, TIPOCTHIC U

CJIOXKHBIC BCHICCTBA, XUMHUYCCKHUC PCAKIIUHU, OIIMCBIBATh HX|



v/ yMeH#He KI1acCupUIMPOBaTh U3YUCHHBIC OOBEKTHI M SBJICHMS,

v/ CIIOCOOHOCTB JIeNIaTh BBIBOJIBI U YMO3AKIIFOUCHHUS U3 HAOIOICHUH, H3yYCHHBIX
XAMHYECKUX 3aKOHOMEPHOCTEH, TPOrHO3UPOBATh CBOWCTBA HEM3YyUCHHBIX BEIIIECTB
10 aHAJIOTHH CO CBOMCTBAMU M3y4YEHHBIX;

v/ yMCHHE CTPYKTYPHPOBATh H3yYCHHBIH MaTEpHUal M XUMHUECKYIO HH(POPMAITHIO,
MOJIYYCHHYIO M3 APYTHX HCTOYHUKOB;

v/ yMEHHUE MOJICTUPOBATh CTPOCHUE aTOMOB 3JIeMeHTOB 1-311epro10B, cTpocHUE
IIPOCTBIX MOJICKYJT;

2. B ICHHOCTHO-OpUEHTAIIMOHHOM cepe:

v/ yMCHHE aHaJIM3UPOBATh U OLEHUBATH MOCICACTBHS IS OKPYXKAIOIICH Cpe/Ibl
OBITOBOM M MPOU3BOACTBEHHOM JICSITCIILHOCTH YEJIOBEKA, CBI3aHHOM C TIepepaOdOoTKOM
BEIIIECTB;

3. B TpynoBoii chepe:

v/ hopMupOBaHHE HABBIKOB MPOBOIUTH XUMHUCCKUI SKCIIEPHUMEHT;

4. B cdepe 6€30MacHOCTH KUZHEIEATEIIBHOCTH:

v/ yMeHHe pa3jinyaTh ONAacHbIC U 0€30MaCHbBIC BEIECTRA,

v/ yMeHHEe OKa3bIBaTh MEPBYIO MOMOIIb IIPU OTPABICHHSX, 0KOTAX U APYTUX

TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U TAOOPATOPHBIM 000pYAOBaHUEM.

OIIMCAHUE HEHHOCTHBIX OPUEHTHUPOB COAEPXAHNA YYEBHOI'O
I[NPEIMETA

VY4eOnbIit penMeT «XuMUs», B COJIEPKAHUH KOTOPOT'O TJIaBHBIMU KOMIIOHEHTAMHU
SIBJITIOTCS] HAyYHbIE 3HAHUS U HAyYHBIE METO/IbI TTO3HAHUS, TTO3BOJISIET MPOOYKAATH Y
y4auuxcs 3MOLUMOHAIBHO-IIEHHOCTHOE OTHOIIEHHUE K U3y4aeMOMYy MaTtepuainy. B
pe3ynbrate y4eOHOTo Mmpoliecca Co3atoTcs YCIOBUS AT (POPMUPOBAHUS CHCTEMBI
nenHoctert. [lo3sHaBaTenpHas QYyHKIIUA YIEOHOTO MIpeaMeTa « XUMUS 3aKITI0YaeTCs B

CIIOCOOHOCTH €T0 COACPKAaHMA Pa3BUBATh HCHHOCTHBLIC KAYCCTBA Y YUHalllUXCs.

Ilo3HaBaTenbHBIC OCHHOCTH:



OTHOILIEHUE K:

v/ XUMHYECKHM 3HaHHSIM KaK OJJHOMY U3 KOMIIOHCHTOB KYJIbTYphI UeI0BEeKa HAPSAY
C IpYTUMU €CTECTBEHHOHAYYHBIMH 3HAHUSIMU;

v OKpyXKaloleMy MUPY KaK MUPY BEIIECTB M MPOMCXOISAIINX C HUMH SIBJICHUI;

v/ M03HABaTEIBHOM JACITEILHOCTH (KaK TCOPETHUECKOM, TaK M 3KCTICPUMEHTAIBLHOM )
KaK UICTOYHUKY 3HAHUI;

MOHUMAaHUE:

v/ 00BEKTHBHOCTH M JJOCTOBEPHOCTH 3HAHHI O BEIIECTBAX M MPOUCXOAIINX C HUMH
SIBJICHUSIX;

v/ CIOXHOCTH ¥ OECKOHEYHOCTH IpoIiecca MO3HaHUs (Ha IpUMEpe HCTOPUH
XUMUYECKUX OTKPBITHH);

v/ JIeHCTBHUS 3aKOHOB MPHUPOJIBI 1 HEOOXOAUMOCTH X y4eTa BO BceX cepax
NEeATENIbHOCTU YEJIOBEKA;

v/ 3HAaYCHUsS XUMUYECKUX 3HAHUU JJISl PEIICHHUS TJI00aJIbHBIX MPOOJIEM YeIoBEYeCTBa
(9HEpreTHYecKoi, ChIPbEeBOM, MPOIOBOJILCTBEHHOM, 3I0POBBS U 10T OJIETHS
YeJI0BEKa, TEXHOJIOTHYECKUX aBapui, TJI00aIbHON 9KOJIOTUH U JIP.).

Ilennoctu Tpyna u ObITa:

v/ OTHOIIICHHE K TPYJOBOH ACATEILHOCTH KaK €CTECTBEHHOM (DH3HUECKOM U
MHTEIJIEKTYaIbHOU MOTPEOHOCTH, TPYAY KaK TBOPUECKOMN JESTEIBHOCTH,
MO3BOJISFOLIEN IPUMEHATH 3HAHUS HA MIPAKTUKE;

v/ COXpaHCHHE U MOJJIEPKaHUEe COOCTBCHHOTO 3JI0POBBS U 370POBBS OKPYKAIOIIHX,
B TOM YHCJIE€ OPTaHU3aLMs IUTAHUS C YIETOM COCTABA U SHEPreTUUYECKOU LIECHHOCTH
MUY,

v/ coOimoieHe MpaBmI 0€30TIACHOTO UCTIOIB30BaHUS BEIIECTB (JISKAPCTBEHHBIX
MpenapaToB, CPEACTB OBITOBOM XUMUM, IECTUIIUIOB, TOPIOYE-CMA30YHBIX

MaTepuanoB U Jp.) B MOBCEAHEBHOU KU3HU;



v/ 0CO3HaHHE JOCTHKEHUS IMYHOTO yCIeXa B TPYAOBOH JNESATEILHOCTH 33 CUET
COOCTBEHHOM KOMIIETEHTHOCTH B COOTBETCTBHH C COLMAIBHBIMHU CTaHJAPTAMU U
MOCJIEYIOIINM COLIMAIIbHBIM 0JI00OpEHNEM JOCTHKEHUN HAYKH XUMUHU U
XUMHYECKOTO MPOU3BOJCTBA JJIsl Pa3BUTHUSI COBPEMEHHOT'O O0IIEeCTBa.
HpascTBeHHBIE LIECHHOCTH:

v/ oTHOIIEHHE K cede (0CO3HaHME COOCTBEHHOTO JOCTOMHCTBA, YYBCTBO
OOIIECTBEHHOTO J0JTa, TUCHUIUTMHUPOBAHHOCTh, Y€CTHOCTh U MMPABIUBOCTD,
IPOCTOTA U CKPOMHOCTh, HETEPIIUMOCTh K HECIIPABEJIMBOCTH, TPU3HAHUE
HEOOXOJIMMOCTH CaMOCOBEPIICHCTBOBAHUA );

v/ OTHOIIIEHHE K JPYTUM JIFOJ5M (TYMaHHU3M, B3aUMHOE YBOXKEHUE MEXTY JIFOIbMH,
TOBapPHUILECKAsi B3aUMOIIOMOIIb U TPEOOBATENbHOCTh, KOJJIEKTUBU3M, 3a00Ta O
IPYTHUX JIOASX);

v/ OTHOIIEHHE K pupo/ie (OepekHOE OTHOIICHUE K €€ 00raTCTBY, HETEPIIMMOCTb K
HapyLIEHUSM KOJIOTHYECKUX HOPM U TPeOOBAHUMN, IKOJIOTUYECKH TPAMOTHOE
OTHOILIEHUE K COXpaHEHUIo rupochepsl, atmochepsl, mouBkl, 6uochepsl,
YeJIOBEYECKOI0 OpPraHnu3Ma; OLIEHKA IeUCTBUS BOIPEKH 3aKOHAM ITPUPOLBL,
IPUBOJSILErO K BOSHUKHOBEHUIO INI00AJIBHBIX IPOOJIEM);

v/ IOHMMaHHe HEOOXOMMOCTH YBOKUTEIBHOTO OTHOLICHUS K IOCTHIKCHUAM
OTEYECTBEHHOW HAYKH,UCCIIEI0BATEIBCKON JESITEIbHOCTA POCCUMCKUX YUCHBIX-

XUMHUKOB (MaTPUOTUUYECKHE UYBCTBA).

KoMMmyHHKaTHUBHBIE IEHHOCTU:

v/ OTHOIIICHHE K HOpMaM s13bIKa (€CTECTBEHHOT'O U XUMHUYECKOT0) B Pa3TUIHBIX
ucrtounukax naopmaruu (ureparypa, CMU, UntepHet u ap.);

v/ IOHUMaHuE HEOOXOIUMOCTH IPUHSTHS PA3IUIHBIX CPEJCTB U TPHEMOB

KOMMYHHKAIIHUH,



v/ IOHMMaHKEe HeOOXOUMOCTH TOJTyUeHUSI HHPOPMAITUN U3 PA3TUIHBIX
HMCTOYHUKOB, €¢ KPUTHUECKOHN OIICHKH, TTOJTHOTO MJIM KPaTKOTO (B 3aBUCHMOCTH OT
1IEeJIN ) U3JI0KEHUS;

v/ IOHUMaHKHE BAKHOCTH BEJCHHMS TUAIOTa JIUIS BBIABICHHUS Pa3HBIX TOUCK 3PEHUS Ha
paccMaTpuBaeMyr0 HHGOPMAITUIO; BRIPAKCHUS JIMYHBIX OIICHOK U CYXXICHUH;

MPUHATHUS BBIBOJIA, KOTOPBIM (hOPMUPYETCS B MPOLIECCE KOMMYHHUKAIUU.

OCTETUUECKUE [IEHHOCTH

v/ TO3UTHUBHOE YyBCTBEHHO-IICHHOCTHOE OTHOIIICHUE K: K OKPYXKAIOIIEMY MUPY
(kpacoTa, COBEpIIEHCTBO U TAPMOHUS OKPY KaIOIEel MPUPOAbI U KOCMOCa B IEJIOM);
IPUPOTHOMY MUPY BELIECTB U UX MPEBPAICHUI); BBIMOJHEHUIO YYEOHBIX 3a]1a4 KaK
K MPOILIECCY, HOCTABISAIONIEMY ICTETHUECKOE YAOBOIBCTBUE (KPACUBOE, U3SIIHOE
pelIeHNE UK JOKa3aTeNbCTBO, IPOCTOTA, B OCHOBE KOTOPO JIE)KUT FapMOHUS);

v/ IOHHMaHHE HEOOXOAUMOCTH U300PAKCHHSI UCTHHBI, HAYYHBIX 3HAHUH B
YyBCTBEHHOU opMe (Hampumep, B MPOU3BEICHUAX UCKYCCTBA, TOCBAIEHHBIX

HAayY4YHBIM OTKPBITUAM, YUYCHBIM, BCIICCTBAM U HUX l'IpCBpaH_IGHI/I}IM).

®OPMbI OPTAHU3AIIUA OBPA3OBATEJIBHOI'O TIPOLHECCA

@®opMbl OpraHu3ainuu o0yueHusi: UHAUBUIyaIbHasl, TapHas, TPYIIoBas,
WHTEPAKTUBHAS.

MeToabl 00yueHus:

[To KCTOYHKKY 3HAHWIA: CTIOBECHBIE, HATJISIAHBIC, MPAKTUYECKHUE;

ITo ypoBHIO MTO3HABAaTEILHOW AKTUBHOCTH: TTPOOJIEMHBIN, YaCTUYHO-TIOMCKOBBIH,
00BSICHUTEILHO-MILTFOCTPATHBHBIN;

[To npuHIMITY pacwIeHEHU WX COCAUHECHUS 3HAHWMN: aHATTUTUYECKU,

CHHTETHYECKHUM, CPaBHUTENIbHBIN, 00001Iat0MNni, Ki1acCu()UKAITMOHHBIH.
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Texnonorun o0yuyeHus: UHIUBUYyaIbHO-OPUEHTUPOBAHHAS, PA3HOYPOBHEBAS,
UKT.
Pe3yabTaThl 00y4eHuUs
®opMbl MPOBEPKH U OLICHKU PE3YJIbTATOB OOYUCHHUS:
(dbopMBI MPOMEKYTOUHOT'O, UTOTOBOTO KOHTPOJISI, TOM YHUCJI€ MPE3EHTAIINH, 3al1UTa
TBOPUYECKHX, TPOEKTHBIX, UCCIIEIOBATEIBCKUX padOT)
Cnoco0bl NpoBEePKH M OLIEHKH Pe3yJabTATOB 00y4eHHs . YCTHbIC 3a4€ThI,
IPOBEPOYHBIE PAOOTHI, UHTEPAKTUBHBIEC 3a/IaHHS, TECTOBBIN KOHTPOJIb, MPAKTUYECKUE
U 1abopaTopHbIC PAOOTHI.
CpeacTBa NpoBepKH M OLIEHKHU Pe3yIbTATOB 00y4YeHHU:
Kirou k TectaM, 3a4€THBIC BOIIPOCHI, Pa3HOYPOBHEBBIE 3a/I1aHUS, TPAKTUUECKUE
paboThI

3a ocHOBY pabouel mporpaMMbl B3sTa MporpamMmma Kypca xumuu s 8-11 kimaccoB
oOmreoOpazoBarenbHbiX yupexaeHuit (arop O.C. [Nabpuensin), peKoMeHI0BaHHas
JlenapramMeHTOM 00pa3oBaTENbHBIX MPOTPAMM M CTAHJIAPTOB OOIIET0 0Opa3oBaHUS
MunucrtepctBa obpazoBanus PD, onybnukoBanHas uznarenbcTBoM «Jpoda» B 2006
rony. [Ipu cocraBnenun paboueit mporpaMMbl UCTIOIB30BAJICS

[Ipennaraempie MaTepualibl pa3padOTaHbl HAa OCHOBE aABTOPCKOHM MPOTrpamMMBbI
0O.C.I'abpuensiHa, COOTBETCTBYIONIECH denepalbHOMY KOMIIOHEHTY
IN'ocynapcTBeHHOTO cCTaHgapTa oO1ero oOpa3zoBaHus 5 JOMYIIEHHON
MunucrepctBoM obpaszoBanus u Hayku Poccuiickorr deneparuu (O.C.I"aGpuensa
ITIporpamma xypca xumun i 8-11 kimaccoB 001e00pa3oBaTEIbHBIX YUPSKIACHUN —
2-¢ m3Manue, nepepadborannoe u nonoiaHeHHoe — M.: JIpoda, 2019.).
ABTOpPCKOI MporpaMMe COOTBETCTBYET YUEOHHK: « XUMHS 8 KI1acc»
O.C.I'abpuensH - pekoMeH10BaHO MUHHUCTEPCTBOM 0Opa3oBanus u Hayku PD / 10-¢

u3nanue, nepepadoransoe — M.: JIpoda, 2019.
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1. Conep:xanue y4eOHOIO NMpeIMeTa.

8 knacc(68uacoes)
BBenenue (8 1)

[Ipeamer xumuu. MeTo bl MO3HAHUS B XMMUU: HAOIOICHUE, IKCIIEPUMEHT,
MojenupoBaHue. ICTOUHUKN XUMUYECKON UHPOpMAIIUH, €€ TTOTydeHUe, aHAlIu3 U
peCTaBICHUE ero pe3ybTaToB. [IoHITHE 0 XUMUYECKOM dJIeMEHTe U (popMax ero
CYILIECTBOBAHMUSI: CBOOOIHBIX aTOMaX, MPOCTHIX U CIIOKHBIX BEIIECTBAX.
[IpeBpamenust BemiecTB. OTIMYNE XUMUYECKUX PEAKIUA OT (PU3UUECKUX SIBICHUM.
Ponb xumum B )xu3HM yenoBeka. KpaTkue cBeneHus M3 UCTOPUM BOZHUKHOBEHUS U
pa3BUTHUSL XUMHUU. POJIb OTEUECTBEHHBIX YUCHBIX B CTAHOBJICHUU XUMHUYECKOU HAYKHU
— pabotel M. B. JlomonocoBa, A.M. bytnepona, JI. 1. Menaeneera. Xumudeckas
CHMBOJIMKA. 3HAKH XUMHUUYECKUX 3JIEMEHTOB U MPOUCXOKICHUE UX HA3BAHUMU.
Xumunueckue Gopmyibl. Maaexkcsl u kodhPuimeHTsl. OTHOCUTENbHBIE ATOMHAS U
MoJIeKyJsipHas Macchl. [IpoBeeHne pacyeToB MaccOBOM 10U XUMUYECKOTO
AJIEMEHTA B BEIIECTBE Ha OCHOBE ero (hopmydsl. [lepuonnueckas cucrema
xumudeckux 3neMeHToB J[. M. Menpaeneesa, ee CTpyKTypa: Mayible U OOJIbIIIHE
NEPUOIBI, TPYIIBI U OATpyNIbL. [lepronnyeckas cucreMa Kak CripaBOYHOE TTOCOOHE

JJIA TIOJIYUYCHHUA CBGI[CHHI?I O XUMHYCCKUX JJICMCHTAaXx.
Pacuemnwie 3a0auu.

1. HaxoneHue OTHOCUTENbHON MOJIEKYJIIPHOW MAacChl BEIIECTBA I10 €r0

XUMUYECKoU popmysie.

2. BerunciieHre MacCOBOM JOJIM XMMHYECKOTO DJIEMEHTA B BEILIECTBE I10 €ETO

dbopmyie.
Jlemoncmpayuu.
1. Moaenu pa3nuyHbIX MPOCTHIX U CI0KHBIX BEILIECTB.

2. Kommekius CTeKISTHHON XUMUYECKOM TTOCY JIBI.
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3. Konnexkuus marepuanoB ¥ U3AEIUNA U3 HUX HA OCHOBE aJIFOMUHHUS.

4. Bzaumo eicTBrEe MpaMopa ¢ KUCIIOTOW U TOMYTHEHHE U3BECTKOBOW BOJIBI.
JlabopamopHuie onvimul.

1. CpaBHEeHME CBOWCTB TBEPbIX KPUCTAJUIMYECKUX BEIIECTB U PACTBOPOB.

2. CpaBHEHHE CKOPOCTH MCHIApEHUsI BOJIbI, OJIEKOJIOHA U ATHUJIOBOTO CIIUPTA C

¢unbTpOBaIBHOM Oymaru.
CtapTOBBIN KOHTPOJIb.
Ilpakxmuueckas paboma Ne 1

"IIpaBuia TeXHUKH 0€30MACHOCTH IPU pabOTEe B XUMUYECKOM KaOUHETE.

JlaboparopHoe o0opy0BaHKe U oOpalieHrue ¢ HuM."
Tema 1. ATOMBbI XMMHYECKHX 3J1eMEHTOB (9 4)

ATOMBI Kak <1)0pMa CymecCTBOBAHUA XUMHUYCCKUX 3JICMCHTOB. OCHOBHBIC CBCACHUA O
CTPOCHHUHN aTOMOB. I[OKaSaTCJIBCTBa CJIO)KHOCTH CTPOCHHUS aTOMOB. OnbITH

Pezepdopna. [lnanerapHast Moellb CTPOSHUS aTOMA.

CocTtaB aTOMHBIX si/Iep: IPOTOHBI, HEUTPOHBI. OTHOCUTENBHAA ATOMHAS Macca.

B3auMocCBs3b TOHATHI «ITPOTOHY», KHEUTPOH», KOTHOCUTEJIbHASL ATOMHASL Maccay.

HM3menenue uncna IIPOTOHOB B AApPC aTOMA — 06pa30BaHI/I€ HOBBIX XMMHNYCCKHNX

OJICMCHTOB.

W3menenne uncia HEMTPOHOB B SApe aToMa — 00pa3oBaHUE U30TOIIOB.
CoBpeMeHHOE OTpeIeTICHUE MOHATHUS «XUMUYECKUN 371eMeHT». M30Tomnbl Kak

PasHOBUJAHOCTH aTOMOB OAHOI'O XUMHWYCCKOI'O 3JICMCHTA.

OnekTpoHbl. CTpoeHue 3JIEKTPOHHBIX YPOBHEM aTOMOB XUMHUYECKUX AJIEMEHTOB

MaJIbIX Tiepruo10B. [IoHsATHE O 3aBEPIIEHHOM 3JICKTPOHHOM YPOBHE.
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ITepuonnueckas cucrteMa xumuuyeckux snemeHToB J[. . Menneneesa u ctpoenue
aTOMOB — (PU3UYECKUI CMBICH MOPSAIKOBOIO HOMEpPA 3JIEMEHTA, HOMEpa I'PYIIIbL,

HOMCpa rnepuoaa.

M3MmeHeHue dncia 3JIEKTPOHOB Ha BHEIIHEM DJIEKTPOHHOM YPOBHE aTOMa
XUMHYECKOT0 3JIEMEHTa — 00pa30BaHUE MOJOXKUTEIbHbBIX U OTPULIATENbHBIX HOHOB.
Hounbl, 00pa3oBaHHbIE AaTOMAMH METAJJIOB M HEMETAIJIOB. [I[pUYnHbI U3MEHEHUs
METAJUTMYECKUX U HEMETAITTMYECKUX CBOMCTB B epuojax u rpymnmnax. Odpa3oBanue
OounapHbIx coeauHeHuil. [louarue 06 noHHOM cBsA3U. CxeMbl 00pa30BaHUsI HOHHOU

CBs3U.

B3aumopeiicTBre aTOMOB 31EMEHTOB-HEMETAJIIOB MEX 1y CO00I — 00pa3zoBaHHE
JIBYXaTOMHBIX MOJIEKYJI TPOCTHIX BellecTB. KOBaJIeHTHAs! HEMOJISIpHAS XUMUYECKast
CBsI3b. DJIEKTPOHHBIE U CTPYKTYpHBbIE (hopMyIbl. B3aumopaeiicTBue aToMoB
HEMETAJUIOB MEXly cO00l — 00pa3zoBaHNe OMHAPHBIX COEIMHEHUI HEMETAIIOB.
OnexTpooTpuuaTebHOCTh. KoBaneHTHas nmosspHas cBsi3b. [IoHsATHE O BAIEHTHOCTH
KaK CBOMCTBE aTOMOB 00pa30BbIBaTh KOBAJIEHTHbIE XUMHUECKHE CBA3U. COocTaBIeHHE
(opMyn OMHApHBIX COEAMHEHUH IO BaJeHTHOCTH. HaxoaeHne BaJeHTHOCTH IO

dbopmysie OGUHAPHOTO COCTUHEHNS.

B3anmMoselicTBue aTOMOB METAIIJIOB MEXy COO00H — 00pa3oBaHNE METAITHYECKHIX

KpUCTAJUIOB. [IOHATHE O METAJUIMYECKOU CBSI3H.

Jlemoncmpayuu. Monenu aToMOB XUMHAYECKUX 3J1eMEHTOB. [lepuoauueckas cucrema

xumudeckux 3neMeHToB J[. V1. Menaeneena (paznmuuHbie OPMBI).

JlabopamopHnule onvimei. 3. MoienupoBaHue MPUHITUTIA ACHCTBUS CKAaHUPYIOIIETO

Mukpockona. 4. I3rotosieHre Moiesiel MoJeKysl OMHAPHBIX COETMHEHUIM

Tema 2. [IpocTbie BemecTBa (7 4)

[Tonmoxxenne MetaiuioB U HEMETALIOB B [leproandeckoit CHCTEME XUMUYECKUX

DJICMCHTOB
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1. U.MenneneeBa. Baxueiiie npocThie BEIIECTBA — METAILIBI (3KeJe30,
ATIOMUHUM, KalblWi, MarHui, HaTpuil, kanuit). O6mue pusnyeckue CBONCTBA
MeTaJlI0B. BaxkHeilire npocThie BelecTBa-HeMETaIIbl, 00pa30BaHHbIC ATOMAMU
KHCJIOPOJIa, BOJIOPO/Ia, a30Ta, cephl, hocdopa, yraepoaa. Monekysbl MpOCThIX

BCIICCTB-HCMCTAJJIOB — BOAOPOJa, KMCJIIOPOJ4A,

a3oTa, rasoreHoB. OTHOCHUTEIbHAS MOJIEKyIsspHas Macca. ClIocoOHOCTh aTOMOB
XHMHYECKUX JIEMEHTOB K 00pa30BaHHMIO HECKOIBKUX MPOCTHIX BEIIECTB —
ajuioTponus. AJUIOTpONHbIE Moau(UKaIIMK Kuciaoposaa, hocdopa, onosa.
Mertanmnyeckue U HeMeTaIuYeCKHUe CBOMCTBA MIPOCTHIX BemecTB. OTHOCUTEIIBHOCTD

9TOI'O ITOHATHA.

Uucno ABoranpo. KonmnuectBo Bemectsa. Monbs. Monsipaas Mmacca. MossipHbIi
00beM ra3000pa3HbIX BelecTB. KpaTHble e IMHUIIBI M3MEPEHUS KOJTUYECTBA

BEIIECTBA.
Pacuemnvie 3aoauu.
1. Berumucienue MOJISIPHON MAcChl BEIIECTB MO XUMUYECKUM (POPMYIIaMm.

2. PacyeTsl ¢ HCIIOIE30BaHNEM ITOHSATHH «KOJIMYSCTBO BCHICCTBA», KMOJIAPHAA

Maccay, «MOJISIPHBIN 00BEM Ta30BY», IOCTOSIHHAS ABOTAIpPOY.

,HeMOHcmpaL;uu. HGKOTOpI)IG METAaJIJIbI U HEMCTAJIJIBI C KOJIMYECCTBOM BCIICCTBA 1

MOJIb. MosipHBI# 00BeM Ta3000pa3HBIX BEIIECTB.

Jlabopamopnuie onvimei. 6. O3HaKOMIIEHHE C KOJUICKITUEH METAIIOB. 7.

O3HaKOMIJICHHE C KOHHCKHHCﬁ HCMCTAJIJIOB.

Tema 3. CoennHeHUs1 XMMHYECKHX 3J1eMeHTOB (14 1)

Crenenb okuciieHus. CpaBHEHUE CTEIICHU OKUCJICHUS U BaJeHTHOCTH. OnpeaeneHue
CTETICHU OKHMCJICHHUS 3JIEMEHTOB B OMHApHBIX coenuHeHusX. CocrapneHue Gopmy

OMHApHBIX COCMHEHUM, 001U CITOCOO X Ha3BAHMIA.
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buHapHble coeIMHEHUsT METAJUIOB U HEMETAJUIOB: OKCUJIbI, XJIOPUABL, CYJIb()UABI U
np. CocraBienue ux Gpopmys. buHapHble COeTMHEHNS] HEMETAIIIOB: OKCUBL, JIETy4ne
BOJOPOJHBIE COEIMHEHUS, UX COCTaB U Ha3BaHMs. lIpencraBurenu okcUIOB: BOAA,
YIJIIEKUCIBIN ra3, HeralieHas u3BecTb. [IpeacTaBuTenu JeTyunx BOJOPOIHBIX

COCIVMHEHUN: XJIOPOBOAOPOI U aMMHAK.

OCHOBaHI/ISI, HX COCTaB U Ha3BaHU. PaCTBOpI/IMOCTB OCHOBAHUM B BOAC.
HpeIICTaBI/ITeHI/I II.[CJIO‘Ieﬁi TUAPOKCUABI HATPUS, KAJIUA U KAJIbITUA. ITonsitue 00

HHAUKATOPAX U KaYCCTBCHHBIX PCAKIIUAX.

Kucnotsl, ux cocraB u HazBanus. Knaccuduxanus xkucnot. [IpeacraBurenu KuciaoT:
cepHasi, consiHasi, azotHad. [lonstue o mkane kuciotHoctH (mkana pH). IsMenenue

OKpaCK HHAUKATOPOB.

Conu KaKk MPOU3BOJIHBIE KUCJIOT U OCHOBAaHMH, X COCTAaB U Ha3BaHUSI.
PactBopumocTs coseil B Boze. [IpeacraButenu coneit: Xinopu HaTpus, KapOoOHAT U

docdar kanbIus.
Amop¢HBIe B KPUCTATMYECKHUE BEIECTRA.

MexMOJIEKYIApHBIE B3aUMOICUCTBUS. THITBI KPUCTAIIIMYECKUX PELIECTOK.

3aBHCHUMOCTH CBOMCTB BCHICCTB OT THUIIOB KPUCTAJNIMYCCKUX PCIICTOK.

UYucTeie BemecTBa U cMecH. [Ipumepsl )KUIKUX, TBEPABIX U Ta3000pa3HbIX CMECeH.
CBolicTBa YMCTHIX BelIeCcTB U cMeceld. x coctaB. MaccoBast u 00beMHast 107U

KOMITOHEHTa cMecH. PacueTsl, CBSI3aHHBIE C HCIIOJIB30BAHUEM IOHSITHS «IIOJISI.
Pacuemmuvie 3a0auu.
1. Pacuet MmaccoBo# 1 0OBLEMHON 10JIEU KOMIIOHEHTOB CMECHU BEIIECTB.

2. BerauciieHre MaccoBOM J0JIM BEIIECTBA B paCTBOPE MO M3BECTHOM Macce

PACTBOPCHHOI'O BCIICCTBA KU MACCC PACTBOPUTCIIA.
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3. Boluucienue Macchl pacTBOPSIEMOIO BEIIECTBA U PACTBOPUTENS,, HEOOXOIUMBIX
IS IPUTOTOBJICHUS OIIPEAEIICHHON MacChl pacTBOpa ¢ U3BECTHON MAacCOBOM J0JIEN

pPacTBOPEHHOTO BEIIECTBA

Jlemoncmpayuu. O6pa3isl OKCUAOB, KUCIOT, OCHOBaHUM U cosell. Moaenu
KPUCTAINTMYECKUX PEIIETOK XJIOpHJIa HaTpus, anMasa, okcuaa yriaeposa (IV).
KucnoTHo-1ien04nbie MHAUKATOPBI, U3MEHEHUE UX OKPACKU B PA3JIMUHBIX Cpe/iax.

YHI/IBepC&HBH]’:Jﬁ HHAWUKATOP U UISMCHCHUC €TI0 OKPACKU B PA3JIMYHBIX Cpcaax. [Mxana

PH.

JlabopamopHnuie onvimei. 8. O3HaKOMIIEHHE C KOJUIEKIIUEH OKCUIOB. 9.

O3HakoMJIEHHE CO CBOMCTBAaMU aMMHMaKa.

10. KauectBeHHas peakuus Ha yriekucibiid ra3. 11. Onpenenennie pH pacTBopoB

KHUCJIOTHI, HICJIOYH U BOJHBI.

12. Onpenenenue pH TMMOHHOTO U 0JJOYHOTO COKOB Ha cpese TIoaoB. 13.

O3HaKOMJIEHUE C KOJUIEKIIUEIN COJIEH.

14. O3HakOMJIEHUE C KOJUIEKIIMEH BEIIECTB C Pa3HBIM TUIIOM KPUCTAJIINYECKON
peuietku. M3roToBiaeHne Mojenen KpucTalndeckux pemerok. 15. O3HakoMiieHue ¢

00pa3IoM TOpHOI TOPOIBI.
Tema 4. U3menenusi npoucxoasinue ¢ Bemecrsamu (11 1)
[TonsATHE ABIEHUI, CBA3aHHBIX C U3MEHEHHUSIMU, TPOUCXOIAIIMMHU C BELIECTBOM.

SIBnenusi, CBI3aHHBIE C U3BMEHEHUEM KPUCTAJUIMYECKOI0 CTPOCHUS BEIIECTBA MPH

ITOCTOSTHHOM €TI0 cOCTaBe, — (pusnueckue spicHu. OU3NIEeCKUe SBICHUS B XUMHMU:
JTUACTWLIAIMS, KPUCTAJITU3AIlHs, BEITTADUBAHKUE U BO3TOHKA BEIIECTB, QUIBTPOBAHUE
1 neHTpudyrupoBanue. SBaeHus, CBI3aHHBIC C ©3MEHEHHEM COCTaBa BEIEeCTBa, —

XUMHUYCCKUC PCAKIINH. HpI/ISHaKI/I " YCJIOBHUA INPOTCKAHUA XUMHYCCKHUX peaKquI.
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BBIJ_IGJ'ICHI/IG TCIJIOTHI 1 CB€TA — PCAKIUU I'OpPCHUS. ITonsarue 00 AK30 - U

OHAOTCPMHUYCCKHUX PCAKIIHAX.

3aKoH COXpaHCHUS MACChl BCIICCTB. XHUMHUYECKUEC YpaBHCHUA. 3HaueHHe HHICKCOB U

ko3¢ purrentoB. CocTaBlieHUE YpaBHEHUN XUMHUECKUX PEAKIIHMA.

PacueTsl mo XUMUYECKUM yYpaBHEHUsM. Perienue 3a1a4 Ha HaX0XKACHUE KOJIMYECTRA,
Macchl WM 00beMa MPOIYKTa PEAKIIMU MO0 KOJIMYECTBY, Macce WIH 00beMy
UCXOJTHOTO BeriecTBa. PacueTsl ¢ MCMOIb30BaHUEM MOHSTHS «J10JI51», KOT/1a
MCXOJHOE BEIIECTBO JaHO B BUJIE PACTBOPA C 3aJaHHOW MacCOBOM 101ei

PACTBOPCHHOTO BCIICCTBA UJIHN COACPIKUT ONIPCACIICHHYIO JTOJIIO HpHMCCGﬁ.

Peakuum paznoxenus. [IpeacraBieHre 0 CKOPOCTH XUMHUYECKUX PEAKITUN.
Karammzartopsl. @epmenTsl. Peakuuu coequnenus. Katanmutuueckue u
HEKATAUIUTUYECKHE PEaKIuu, 00paTuMbie U HEOOpaTUMBbIE peakiuu. Peakiuu
3aMelIeHUs. Psil akTHBHOCTH METAJIIOB, €r0 MCIIOJIb30BAHUE ISl IIPOTHO3UPOBAHUS
BO3MOKHOCTH MIPOTEKAHUS PEAKIIMN MEXKAY METaJUIaMHU U KUCIIOTAMU, PEaKIUi
BBITECHEHUSI OJHUX METAJJIOB U3 PACTBOPOB MX COJIEM IPYrMMHU MeTaiaMu. Peakunu
obmeHa. Peakiiuy HeTpanuzamnuu. Y CIOBHUS MPOTEKAHUS peakinii oOMeHa B

pacTBOpax /10 KOHIIA.

TuIbl XUMHUYECKUX PEAKIIMNA HA IPUMEPE CBOMCTB BOJbI. Peakuus pa3noxeHus —
ANEKTPOJIN3 BOABI. Peakiinu coeIMHEHUsT — B3aUMOAECHCTBHE BOJBI C OKCHIAMU
METAJUIOB U HEMETAJUIOB. Y CJIOBUE B3aUMOJICCTBHS OKCUA0B METAILUIOB U
HeMmeTauioB ¢ Bojnou. [lonstue «rugpokcuap». Peakuun 3amemenus —

B3aMMOJICHCTBHUE BOJBI C METAJIaMH. Peakmuu oOMeHa — THAPOIIN3 BEIIECTB.
Pacuemnwle 3a0auu.

1. BerauciieHue mo XuMu4eCKuM YPaBHCHHAM MACChI WK KOJIMYCCTBA BCIICCTBA I10
W3BECTHOM Macce UM KOJIMYCCTBY BCIICCTBA OAHOI'O M3 BCTYIIAIOIINX B PCAKIIMIO

BCHIICCTB WM IIPOAYKTOB PCAKIIHH.
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2. BriuncneHnne macchl (KOJIMUeCTBa BEIleCTBA, 00beMa) MPOYKTa PEaKINu, €CITU
M3BECTHA Macca UCXOJHOI0 BEIECTBA, COACPKAIIETO ONPEAEICHHYIO JTOJIO

IIPUMECEN.

3. Boiuucnenue macchl (KOJIMYECTBA BEIIECTBA, 00BbEMA) MPOAYKTA PEAKLIUU, €CIIN

HN3BCCTHA Macca pacTBoOpa U MaCCoOBas JOJII paCTBOPCHHOI'O BCIICCTBA.

Jlemoncmpayuu. Ilpumepsl pu3nyecKux sIBICHUN: a) IJ1aBlieHue napaduHa; 0)
pacTBOpPEHUE OKPAIIICHHBIX CoJiel; B) AU Py3ust TymucThiX BemecTB. [Ipumeps
XUMUYECKUX SIBJICHUM: a) TOPEHHE MarHus; 0) B3auMOJCHCTBUE COJITHON KUCIIOTHI C
MpaMOpPOM HJIM MeJIOM; B) nojiyueHue rugapokcuaa menu (II); r) pactsopenue
MOJIYYEHHOTO THIPOKCHIA B KUCIIOTaX; 1) B3auMoencTeue okcuaa meau (I1) ¢

CepHOfI KHUCJIOTOM IIpU HarpCBaHUU, e) PAa3JI0KCHUC IICPMAHTaHATa KaJIUA
3) BSaHMO}IGﬁCTBHG p336aBJ'I€HHBIX KHCJIOT C MCTaJllIaMU.

Jlabopamopnvie onvimsr 16. IIlpokanuBanre Meau B INIAMEHU CITUPTOBKHU. 17.

3amenienue Menu B pactBope xsopuaa menu (1) sxenezom.
[TpakTtrueckas padorta Ne2 " OQuucTtka 3arps3HEHHON TOBapeHHOM coyn"

[Ipaktuueckas pabora Ne3 "[IpurotoBienue pacTBopa ¢ OnpenerIeHHON MacCoBOU

J0JIEl pacTBOPEHHOTO BenecTna'
Tema 5. PactBopenue. PactBopbl. CBoiliCTBa pACTBOPOB 3JIEKTPOJIHUTOB 15 4

PactBopenue kak Gpusnko-xumudeckuii rporecc. [lonstue o ruaparax u
KpucTtamoruaparax. Pacteopumocts. KprBble paCTBOPUMOCTH KaK MOJIEIIb
3aBUCUMOCTH PaCTBOPMMOCTH TBEPJIBIX BEIIECTB OT TeMneparypol. HacelleHHbIE,
HEHACBHILIEHHBIE U MEPECHIIIEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB AJISI IPUPOIBI U

CEJILCKOTO XO3MCTBA.

[TonsiTue 00 ANEKTPOIUTHUECKON AUCCOIUALINU. DIEKTPOJIUTHI U HEIJECKTPOIUTHI.
MexaHu3M AucCOUnaun 3JIEKTPOIIUTOB C PA3IMYHBIM XapaKTepoM CBs3U. CTeneHb

BHGKTpOHHTquCKOﬁ Aucconuanmm. CunbHbIe U cia0bIe QJICKTPOJINTHI.



OCHOBHBIC TTOJIOKCHHUS TCOpUHU BHGKTPOHHTHHGCKOﬁ JUCCOoNUaIHm. HNonnbie

ypaBHeHHUs peakuuil. Peakiium oOMeHa, uayiuye 10 KOHIA.
Kinaccudukanys MOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccudukanus. Jucconuanus KUCIOT U KX CBOMCTBA B CBETE TCOPUHU
AIEKTPOIUTHYECKON AUCCOUUAMU. MOJEKYJISIPHBIE U HOHHBIE YPABHEHUS PEAKIIUM.
B3anmopelicTBre KUCIOT ¢ METAJUIaMU. DJIEKTPOXUMUYECKUHN Pl HATPSKECHU I
MeTaoB. BzanMoeiicTBre KUCIOT C OKCHIaMU METAJUI0B. B3anMoaencTBue KUciIoT
C OCHOBAHUSIMU — pEaKIUsl HeUTpanu3anuu. BzauMo1eiicTBUE KUCIIOT C COJISIMU.
Hcnons3oBanue TaGauIbl paCTBOPUMOCTH JJIsI XaPAKTEPUCTUKH XUMHUUECKUX
cBoicTB KuCa0T. OCHOBaHMsI, MX Kiaccupukanus. J(ucconuaius OCHOBaHUM U UX
CBOMCTBA B CBETE TEOPHUU DIICKTPOJIUTUYECKON AUccoranuu. B3anmoaencreue
OCHOBaHUH ¢ consiMu. Mcronb30BaHne TaOIUIbl pACTBOPUMOCTH ISt
XapaKTePUCTUKA XUMHUYECKHUX CBOMCTB OCHOBAHUI. B3anMoOaeiCTBUE 1IEI0UEH C

OKCHJaMH HCMCTAJIJIOB.

Counu, uX JUCCOIMALIM U CBOMCTBA B CBETE TEOPUHU IICKTPOJIUTHUECKOMN
aucconyanum. BzaumoeicTeue conel ¢ MeTalsiaMi, 0COOCHHOCTH ITHX PEaKITUH.
B3aunmopetictBue coseit ¢ consamu. Mcnonp3oBanue TabIUIBI PACTBOPUMOCTH IS

XapaKTEPUCTUKA XUMHUYECKUX CBOMCTB COJIEH.
O060061eHne cBeICHU 00 OKCHIaX, UX KiIacCH(PUKAIMKU U CBONCTBAX.

I'eneTuueckue PAAbI METAJIJIa 1 HEMCTAJLIA. ['eneTnueckas cBs3b MCIKAY KilaCCaMHU

HCOPIraHN4YCCKHUX BCHICCTB.
OKHCIUTEIHPHO-BOCCTAHOBUTEIILHBIC PCaKInm.

OrnpeneneHue CTeNeHeil OKUCIEHUs ISl 3JIEMEHTOB, 00pa3yIoIKX BEIECTBA Pa3HbIX
KJ1IaccoB. Peakiiin HOHHOTO 0OMEHAa U OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU.
Okucnuresb 1 BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTaHOBJIeHNE. COCTaBIeHNE
YPaBHEHUW OKUCIATEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIUA METOAOM AJIEKTPOHHOTO

Oastanca.
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CBolicTBa IMPOCTBIX BCIICCTB — MCTAJJIOB U HEMCTAJIJIOB, KMCJIOT U COJICH B CBETE

OKHUCIHUTCIIBHO-BOCCTAHOBUTCIbHBIX pCaKHHﬁ.

Jlemoncmpayuu. VicribiTaHUE BEIIECTB U UX PACTBOPOB Ha AJIEKTPOIIPOBOIHOCTD.
3aBUCUMOCTD JIEKTPOMPOBOJHOCTH YKCYCHOM KUCJIOTHI OT KOHIIEHTPALUH.
B3aumopelicTBue 1MHKa C cepoit, CONsIHOM KUCnoToH, xiopugom meau (I11). ['openue

MartHuysi.

Jlabopamophvie onvimsi 18. TloydeHrne HepacTBOPUMOTO THIPOKCHUIA U
B3anUMOJIeCTBHE ero ¢ kuciaoramu. 20. BzaumoaencTBrue KUCIOT ¢ OCHOBaHUSIMH. 21.
BzanMopeiicTBre KMCIOT C OKCHIaMH MeTaJlJIoB. 22. B3anMoaeicTBre KHUCIOT C
MeTaiaMi. 23. B3zauMoaencTere KUCIIOT ¢ cojiaMu. 24. BzaumogeicTeue menouen ¢
KHACJIOTaMHU. 25. B3auMoecTBrE 1IeJI0UeN ¢ OKCHUIaMHU HEMETAJLIOB. 26.
B3anmopeiictBue nienoueit ¢ consiMu. 27. IlonydyeHue u cBOMCTBa HEPACTBOPUMBIX

ocHoBaHHUH. 28. B3aumoielicTBHE OCHOBHBIX OKCHUIOB C KHUCJIOTaMHu. 29.

BzaumoneiicTBre OCHOBHBIX OKCUIIOB ¢ Boaoi. 30. B3auMoaelicTBrE KMCIOTHBIX

OKCHIOB ¢ 1esouaMu. 31. B3zaumogelicTBre KMCIOTHRIX OKCUIOB C BOJION. 32.
BzanmonericTBue coseii ¢ kucioramu. 33. BzaumMoaencTBue conell ¢ neiroyaMu. 34.
B3aumoperictBue coseit ¢ cossimu. 35. B3aumoaeicTBie pacTBOpOB COJICH ©

METaJllIaMH.

Ilpakxmuueckas paboma Ne4 "CBoiicTBa KHCJIOT, OCHOBAHUM, OKCHJIOB M COJieh"

Ilpaxmuueckas paboma Ne5 "Pemenne sKCiepuMEHTaIbHBIX 33/1a4
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TemaTnueckoe NJIAHMPOBAHME 110 KYPCY «XuMHHA», 8 kiaace. PI'OC 000

(2 uaca 6 neoeno, 6cezo 68 uacoes)

YMK O.C. I'abpuensana.

N3 Hux
Ne | HammenoBanue | Bcero
n/n TeMbI 4acoB KonTposbHbIe
IIpakTH4eckue padoTbl
padoThI

1. | Beenenue 8 Nel. IIpaBuna TeXHUKHU K.p. Nel o teme
0e30macHOCTH Mpu padboTe B «BBenenue.
xumudeckoM kadbunere. [Ipuemsl | [lepBoHauanbHbIE
oOpartieHus ¢ J1abopaTOpHBIM XUMHYECKUE
000py1I0BaHUEM U TIOHSITHS
HarpeBaTeIbHbBIMU TPUOOPAMH.

2. | Tema 1. 9 K.p. Ne2 no
ATOMBI TEME: «ATOMBI
XUMHUYECKUX XUMUYECKHUX
3JIEMEHTOB AIIEMEHTOBY»

3. | Tema 2. 7 K.p. Ne3 no
[Ipoctelie teme: «IIpocteie
BEIECTBA BEILIECTBAY

4. | Tema 3. 14 | Ne2. Ouuctka 3arpsi3HEHHOU K.p. Ne4 no
Coenunenue MOBAapPEHHOM COJIH. TEME:
XUMUYECKUX Ne3. [IpuroroBieHue pacTBopa ¢ «CoenuHenus
3JIEMEHTOB OIPEJICJIEHHOW MAacCOBOM JOJIEH XUMUYECKUX

PacTBOPEHHOIO BEIIECTBA. AJIEMEHTOBY»

5. | Tema 4. 11 K.p. NeS o
HN3meHeHwus, TEeME:
OPOUCXOSIINE «3meHeHus,
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C BEIECTBAMU. MPOUCXOJIAIINE C
BEILIECTBAMU))
6. | Tema 5. 18 | Ne.4 CpoiicTBa KHCJIIOT,
PactBopenue. OCHOBAaHUM, OKCUOB U COJIECH.
PactBOpBHI. No5. I'enernueckast CBSI3b MEXKIY
CaoiicTBa KJIACCaMU HEOPTaHUYECKUX
pacTBOPOB COCIMHECHUU.
3IIEKTPOJIUTOB.
Hroro 8 8 °
Y4eOHO-MeTOAUYECKUIT KOMILTEKC:
onsa yyumens:

1. Ta6bpuensu O.C., OctpoymoB W.I'. Xumwms. 8 wiacc: HacronpHas kHura
yuurensd. - M.: [Ipoda, 2018.

2. T'opxoBenko M.IO. [Toypounsie pazpabotrku no xumuu: 8 kiacc. — M.: BAKO,
2007. — 368c.

3. Taopuensn O. C., Bocko6oitnukoa H.I1. HacTtonbHas kuura yunrens. Xumus
8 kiacc.- M.: [lpoda, 2020 r.

4. Tabpuensa O. C. Xumus B TecTax, 3ajavax, ynpaxHeHusx. 8-9 kmacc.: yueo.
nocobue s oOmeoOpasoBar.  yupexaeHui/ Iabpuensa O. C.,
Bockob6oitankosa H.IT. - M.: [Ipoda, 2019. — 350c. r.

o yuauwguxcs:

1. Xumusa. 8 xmacc: ydeOHHMK juis oOmieoOpa3oBaTeabHbIX yupexkaeruit/ O.C.

I"abpuensH. - M.: [Ipoda, 2018. — 267c.

2. Xumus B ¢opmynax. 8-11 xi.: CrnpaBounoe mocobme/ B.B. Epemun. — M.:

Ipoda, 1997. -64c.
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3. I'abpuensn O.C., AmykoBa A.B. Xumus. 8 kinacc: paboyast TeTpajib K

yuebHuky ["abpuensna O.C. — M.: [Ipoda, 2019. — 176c.

OcHameHue yueOHOro nmpouecca

HartypanbHble 00bEeKThI:
Komtekiuu MuHEpasioB ¥ TOPHBIX TTOPOT;
MeTannoB u CIUIaBOB;
MuHepalibHbIX YA0OpEeHUil;
[Inactmacc, Kay4yKkoB, BOJIOKOH.

XuMHYecKHe peaKTHBBI H MaTepHaIbI:
Haubonee yacto ucnonb3yemsie :
I)ITpocThie BeliecTBa: Meb, HATPUI ,KAJIbIIWN, MATHUMN, JKEJI€30, IUHK;
2)okcubl: Mmeau(||),kanbius, xenesa(|||),Mmaraus;
3) KHCJIOTBI: CepHasi, COJISTHAsI, a30THAS;
4) OCHOBaHUS - TUIPOKCHUIBI: HATPUS,KaIbIUs1,25%--HbI BOAHBIA PACTBOP aMMHAKA;
5)conu: xmopuasl HaTpus, Mmeau(||),anroMunus, xenesa(|||);HuTpaThl Kajaus, HaTpus,
cepebpa; cynabdarsl Menu(||),xenesa(||),xene3a(|||),aMMoHMs; HOAUA Kaausi, OpOMU
HATpUS;
6)opraHu4ecKrue COeIMHEHUSI: DTAHOJ, YKCYCHAsl KHCJIOTa, METUIIOBBIN OpaH>KEBbIH,
dbeHondTanenH, JaKMyc.

Xumnueckas J1abopaTopHasi Hocy/Ja, annaparbl 4 NpUOOPHI:
1) [TpuGopsl 11t pabOTHI C Ta3aMH;
2)amnmapaTsl U TPUOOPHI TSI OMBITOB C TBEPBIMH, KUJKUMH BEIIECTBAMH,

3)usmepurenbHble MPUOOPHI U MPUCTIOCOOTIEHHUS 7Sl BBITIOTHEHUS OTIBITOB;

4)cTexisiHHAasT M IJJaCTMaccoBasi MOCyJla U MPUCIOCOOJICHHS] MJi1 HpPOBEICHUS

OTIBITOB.
Mogaean:

HaGopbl Mojiesieit aToMOB AJisl COCTABJICHUS IIAPOCTEPKHEBBIX MOJIETIEH MOJIEKYIT;

Kpucrannmueckue pemeTku coen.

YuyeOHBbIC TOCOOMS HA MEYATHOU OCHOBE:
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Ilepuonnueckas cucteMa XuMudeckux seMenToB .M. Menzaeneesa;
Tabnuua pacTBOPUMOCTH KUCIOT, OCHOBAHUI COJIEH;
DIEKTPOXUMUYECKUH P HAIPSKEHNA METAJIOB;
ANTOPUTMBI IO XapaKTEPUCTUKE XUMUYECKUX FIIEMEHTOB, XUMUYECKUX PEaKIUi,
pELICHMIO 3a/1aY;
Junaktuueckue MaTepuaibl: paboure TeTpaau Ha IEYaTHONM OCHOBE, MHCTPYKIIUH,
KapTOYKH C 33TaHUSMH, TaOIUIIBI.
JKPAHHO-3BYKOBbIE CPeCTBA 00yYeHUsI:
1. Dnekrponnas  6ubmuorexka  «IIpocemenuey». «Xumus. 8  Kiacey.
MynbTuMenuiiHoe yueOHoe mocodre HOBOro oopasua.
2. Yuebnoe omektpoHHoe wusganue «Xummus (8-11 kmacc). BupryanabHas
nabopatopus»
3. 1C: Penetutop. Xumus.
4. KoMIIbIOTEpHBIE Ipe3eHTauuu B popmare Ppt.
TCO:
Komnerorep; MynbTuMeuanpoexTop;

Okpan; Komgockor;
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