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Pa6ouasi nporpamma
10 XMMHUH

YpoBeHb 00pa3zoBaHus (KIacc): OCHOBHOe 0011iee o0pa3oBanue, 8-9 kiaccebl
(HauasnbpHOE oOlIee, OCHOBHOE o0l1iee, cpeanee (MoyiHoe) o01iee 00pa3oBaHe C YKa3aHUEM KIIACCOB)
¢ ucnojb30BaHueM obopynoBanus «Touka pocra»
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IpeIMETOB, MAaTEMAaTUKU U HHPOPMATHKH , UCKYCCTBA,
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Hacrosimas pabouass mporpamMma 1o XUMHUHM JUIS ydammxcs 8-9 KiaccoB CoCTaBieHa &
coomeemcmeuu ¢ TpeboBaHuAMU DeneparbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa
OCHOBHOTO 001ero obpa3oBanus, Ha ocHoge IlpuMepHO# MporpamMmsl Mo y4eOHOMY IMpPEIMETY
«Xumusa», c¢ yuemom aBropckod mnporpammbl H.H. Tapa Xwumwms. Paboune nporpaMmsl.
[Ipeamernas nunus yueonukos ['.E. Pymsutuca, @.I'. ®enpamana. 8-9 kiacchl.

Peanuzyercs npenmernas nuHust yaueouukoB [.E. Pymsutuca, ®@.I'. ®enpamana, 8, 9 xnaccel-
M.: [Ipocsemienue,2018, 2019 r.r.

Pabouas mporpamma paccuntana Ha 138 gacoB B roj (2 yaca B Hezenmo): 8 kiace — 70 yacos,

9 xnacc - 68 gacos.

I[lnanupyemble pe3yJbTaThbl 0CBOEHHUS Y4eOHOI0 NMpeaMeTa
8 kimace
JInunoctHble YY:

YV yuawezocs 6 pamkax KoeHUmMueHo20 KoMnonenma 6yoym c@opmuposarvl.

* OCBOEHHE OOLIEKYIBTYPHOTO Hacieaus Poccun 1 00eMUPOBOro KyJIbTYpHOIO HACIEANs;
¢ OpUCHTAIWA B CUCTEME MOPAJIBHBIX HOPM U HGHHOCTfoI " UX Uepapxusanunsa, IOHUMaHHEC
KOHBEHIIMOHAJIBHOTI'O XapakTepa MOPAJI;
¢ OCHOBBI COIMUAJIBHO-KPUTUYCCKOT'O MBIIIJICHUSA, OPUCHTAIHA B 0COOEHHOCTSIX COIIMAaJIBHBIX
OTHOIIIEHUN 1 BSaHMOHeﬁCTBHﬁ, YCTaHOBJICHUC B3aUMOCBA3HU MCKY 06H1€CTB€HHI>IMI/I nu
IIOJINTHNYECKUMU CO6I)ITI/I$[MI/I;
B pamMkax 11eHHOCTHOTO U YMOITHOHAILHOTO KOMIIOHEHTOB OyTyT c(hOPMHUPOBAHBI:
* IpaXXIaHCKUI MaTpUOTU3M, J1I000Bb K PoiMHe, UyBCTBO rOPIOCTH 3a CBOIO CTpaHy;
* YBa)KCHHE K UCTOPHUH, KyJIbTYPHBIM U HCTOPUYECKUM ITAMSITHHUKAM;
* SMOLIMOHAJIBHO NOJIOKUTENBHOE IPUHATHE CBOCH ATHUYECKON HICHTUYHOCTH;
* YBaXKCHME K IpYyIMM HapoaaMm Poccuu m Mupa 1 IpUHATHE UX, MEXITHUYECKAs TOJIEPAHTHOCTb,
TOTOBHOCTB K PaBHOIIPABHOMY COTPYJHHYECTBY;
* YBa)KE€HHE K JIMYHOCTHU U €€ TOCTOMHCTBY, 100pOXKEIAaTeNbHOE OTHOLICHUE K OKPYXKAIOIINM,
HETEePIMMOCTb K JIFOOBIM BUJaM HACWJIUS U TOTOBHOCTb IPOTHUBOCTOSATh UM;
* YBa)KE€HHE K LIEHHOCTSIM CEMbHU, JIIOOOBb K IIPUPO/IE, IPU3HAHUE LIEHHOCTH 3JJ0POBbS, CBOETO U
JPYTUX JIFOJIEH, OITUMU3M B BOCIIPHUATHH MUDA;
* IOTPEOHOCTh B CAMOBBIPAKEHUH U CAMOPEAIN3alluH, COLIMATbHOM NIPU3HAHUY;
* IO3UTHUBHAs MOPAJIbHAsI CAMOOLIEHKA U MOPAJIbHbBIE UyBCTBA — YYBCTBO I'OPIOCTH IIPU
CJIEOBaHUHU MOPAJIBHBIM HOPMaM, IIEPEKUBAHUE CThIIa U BUHBI ITPU UX HAPYLICHUH.
B pamMkax esTenbHOCTHOTO (IIOBEAEHYECKOT0) KOMIIOHEHTa Oy1yT c(hOpMUPOBAHBI:
* YMEHHME BECTH JUAJIOT HA OCHOBE PaBHOIPABHBIX OTHOUICHUM U B3aMMHOT'O YBAXKEHUS U
IPUHATHUS; YMEHHE KOHCTPYKTUBHO pa3peniaTb KOH(DIUKTHI;
* FTOTOBHOCTb U CIIOCOOHOCTD K BBIIIOJIHEHUIO MOPAIbHBIX HOPM B OTHOILIEHHH B3POCIBIX U
CBEPCTHHMKOB B IIKOJ€E, J0Ma, BO BHEYYEOHBIX BUIaX JAEATEIbHOCTH;
* YCTOMUMBBIN O3HABATEJIbHBIA MHTEPEC U CTAHOBJIEHUE CMBICIO00pa3yromeil pyHKINH
[I03HABATEJILHOIO MOTHBA.

Yuyamuiics MoJry4uT BO3MOKHOCTD /151 GOPMHUPOBAHMSA:

* BEIP@XXEHHOM yCTOMUYNBON y4eOHO-1103HABATEIbHON MOTUBALIMU M HHTEpECa K YUCHHUIO;

* TOTOBHOCTH K €aM0OOOpPa30BaHUIO U CAMOBOCIIUTAHHMIO;

* aJICKBATHOM MO3UTUBHON CaMOOLICHKU U fl-KOHLIENINH;

* KOMIIETEHTHOCTH B peaJu3allid OCHOB TPaXKIaHCKOM MAEHTUYHOCTH B IIOCTYNKax H
JEATENBHOCTH;

* MOPaJBHOTO CO3HAHUS HA KOHBEHIIMOHAJIBHOM YPOBHE, CIOCOOHOCTH K PpEIIECHUI0
MOpPaJIbHBIX JUJIEMM Ha OCHOBE y4€Ta IMO3ULUN YYACTHUKOB JUIIEMMBI, OPUEHTALUN HA UX MOTHUBBI
U 4yBCTBA; YCTOMYMBOE CJIEZIOBAHUE B [TOBEIEHIUH MOPAIbHBIM HOPMaM U 3TUYECKUM TPeOOBaHUSM;



*OMIIATUM KaK OCO3HAHHOIO IIOHMMAaHUS U  COIEPEKUBAHMUS  UYYBCTBAM  JPYIUX,
BBIpAKAOIIEICS B IOCTYIKAX, HAIIPABJICHHBIX HAa TIOMOIIb M 00ecrieyeHne Oaaronoryyus.

MeTal’[peL[MeTHbIe pe3yJdbTaThbl

PeryasituBubie YY/I:

VYyamumiics HayduTcs:

* [[EJICTIONIAaraHNI0, BKJIFOYAsh IMOCTAHOBKY HOBBIX IIeJIeid, MpeoOpa3oBaHWE MPAKTHYCCKOM
3aJla4M B IO3HABATEIBHYIO;

* CaMOCTOSTEIHHO aHATM3UPOBATH YCIIOBHS JOCTH)KCHHSI IIETTM Ha OCHOBE y4ETa BBIJICIICHHBIX
YYUTEIeM OPUCHTUPOB JICHCTBUS B HOBOM Y4eOHOM MaTepHuae;

* IJTAHUPOBATH TTYTH JIOCTHKCHHUS TEIICH;

* YMETh CAMOCTOSITEIILHO KOHTPOJIMPOBATH CBOE BPEMsI M YIIPABIISTE UM;

* IPUHUMATH PEIICHUS B MIPOOJIEMHON CHTYallMd Ha OCHOBE TIEPETOBOPOB;

* aJICKBAaTHO CAMOCTOSITEIILHO OI[CHUBATH MPABUIBHOCTH BBITTOJIHCHUS JCHCTBHS,

* OCHOBAM IPOTHO3UPOBAHUS KaK MPEABUACHUS OYIyIIHNX COOBITHI M Pa3BUTHUS TIpoIIecca.

Yuawutics nonyuum 603MOHNCHOCMb HAYUUMBCA!

* CamMocmosmenbHO CMAagumsv HOBble YueOHble yeau U 3a0adi;

* NOCMPOEHUIO HCUSHEHHBIX NIAHO8 80 BPEMEHHOU NepPCneKmuse;

* guIOEISIMb  AIbMEPHAMUBHbIE CHOCOObI  OOCMUdICEHUsT Yeau U  evloupams Hauboaee
aghghexmuenwiil cnocoo,

* OCHOBAM camope2yiAyuu 6 YUeOHOU U NO3HABAMENbHOU OesimelbHOCmU 6 (opme
OCO3HAHHO20 YNPABIEHUSL CBOUM NOBEOeHUEM U 0esIMelbHOCIbIO, HANPABIEHHOU HA O0CMUdICEeHUe
NOCMAsBIeHHbIX Yeell;

* oCyuecmeisims NO3HABAMENbHYI0 PeqhIeKCUuro 8 OMHOUEHUU OetiCMBULL N0 PeULeHUI0 YYeOHbIX
U NO3HABAMENbHBIX 3A0aY;

* A0eKBAMHO  OYEeHUBAMb OOBLEKMUBHYIO ~MPYOHOCMb KAK Mepy (akmuueckoeo uiu
npeononazaemoco pacxood pecypcos Ha peuleHue 3a0adu;

* A0eKBAMHO OYEHUBAMb CEOU BOZMOICHOCIU OOCTMUNICEHUSL Yelu ONPEeOeNEéHHOU CLONCHOCMU 8
PA3UUHBIX Chepax camocmosamenvbHol 0esmeabHOCmL,

* OCHOBAM CAMOPESYNAYUU IMOYUOHATLHBIX COCMOSHULL,

* npuiacamv GoJaesble YCUIUs U Npeodonesamv MpPYOHOCMU U NPEnsmCmeus Ha Nymu
docmudicenust yenel.

KoMMyHMKaTUBHbIE YHUBeEpPCaJIbHbIE y4eOHble HelCTBUSA

VYyaimuiics Hay4uTcs:

* YUUTHIBATh pa3HbIE MHEHHUS U CTPEMUTHCS K KOOPAMHAIMU PA3IUYHBIX MO3UIUN B
COTPYJHHYECTBE;

* popmynrpoBaTh COOCTBEHHOE MHEHUE U TO3UIINIO, apTYMEHTUPOBATh U KOOPAUHUPOBATH €€
C TO3ULMSIMH MapTHEPOB B COTPYAHUYECTBE MPU BHIPAOOTKE OOIIEro pelieHUss B COBMECTHOM
NESATENBHOCTH;

* YCTaHABIIMBATh U CPABHUBATH Pa3HbIE TOUKHU 3PEHUs, MPEXkKIEC YeM MPHUHUMATh PEIICHUS U
JienaTth BBIOOD;

* AprYMEHTHPOBATh CBOIO TOYKY 3pEHHS, CIOPUTh U OTCTAaWBaTh CBOIO TIO3UIIMIO HE
Bpak1€OHBIM IS OIIIIOHEHTOB 00pa3oM;

*33/1aBaTh BOMPOCHl, HEOOXOMWMBbIE Ui OpraHU3alMi COOCTBEHHOW JESITENbHOCTH U
COTPYJHHYECTBA C MAPTHEPOM;

* OCYIIECTBJIATh B3aUMHBI KOHTPOJIb U OKa3blBaTh B COTPYAHHUYECTBE HEOOXOIUMYIO
B3aHMOITOMOIIIb;

* aJICKBATHO MCTOJ30BaTh pPeUb JUIsl IJIAHUPOBAHUS U PETYISLIUN CBOCH EATEIbHOCTH;



* aJICKBATHO MCIMOJIb30BaTh PEUEBBIEC CPEJCTBA JUIS PEHICHUS PA3IUYHBIX KOMMYHUKATHBHBIX
3a/a4y; BJIAJE€Th YCTHOM M TIMCBMEHHOM pEYbIO; CTPOUTH MOHOJIOTHUYECKOE KOHTEKCTHOE
BBICKA3bIBAHHC;

* OPraHU30BbLIBATh M IUIAHUPOBATH YU4E€OHOE COTPYAHHUYECTBO C YYHTEIEM U CBEPCTHHKAMH,
OTIPEICNATh LeTM W (YHKIHH YIaCTHHKOB, CHOCOOBI B3aMMOJCHCTBHS; IUTAHMPOBATH OOIIHE
crocoObI paboTHI;

* OCYILECTBJISITH KOHTPOJIb, KOPPEKIIUIO, OIICHKY IEUCTBUI MapTHEPA, YMETh YOCK/IaTh;

* paboTaTh B TPyIe — YCTaHABIUBATh paboyne OTHOIICHHS, 3PPEKTHBHO COTPYIHHYATH H
CIOCOOCTBOBATh MPOJYKTUBHOHN KOOIEPAIMU; HHTETPUPOBATHCS B TPYIITY CBEPCTHUKOB U CTPOUTH
MIPOJAYKTUBHOE B3aUMO/ICHCTBUE CO CBEPCTHUKAMH U B3POCIIBIMU;

* OCHOBaM KOMMYHHKATHBHOU pedIeKcuu;

* HCTOJIb30BaTh aJICKBATHBIC SI3BIKOBBIE CPEACTBA JJIsi OTOOPAKEHHSI CBOMX YYBCTB, MBICIIEH,
MOTHBOB U MTOTPEOHOCTEH;

* 0OTOOpaXkaTh B peud (omucaHue, OOBSICHEHHUE) COJICpPKAHUE COBEPIIAEMBIX JIEHCTBHI Kak B
(dbopmMe rpoMKOil coluaIn3upoBaHHON peyH, Tak U B (hopMe BHYTPEHHEH peun.

Yyamuiicst moJy4uT BO3MOXKHOCTb HAYUUThHCS:

* YYUTHIBATh W KOOPJAMHHPOBATH OTJIMYHBIE OT COOCTBEHHOW TMO3WIIMH APYTUX JIIOJACH B
COTPYIHUYECTBE;

* YIYUTHIBATh Pa3HbIE MHEHHUS U MHTEPECH U 000CHOBBIBATH COOCTBEHHYIO MO3HUITHIO;

* IOHUMAaTh OTHOCUTEIHLHOCTh MHEHHUH | TOIX0/IOB K PEIICHHUIO TTPOOIIEMBI;

* MPOAYKTUBHO pa3permarh KOH(DIWKTHI HAa OCHOBE Y4€Ta HWHTEPECOB M TIO3UIUA BCEX
YYaCTHUKOB, TIOMCKAa W OIEHKH albTePHATHUBHBIX CIIOCOOOB pasperieHuss KOH(IUKTOB;
JIOTOBAPUBATHCS U MPUXOIUTH K OOIIEMYy PEIICHUIO B COBMECTHOM AESITEIBHOCTH, B TOM YHCIIC B
CUTYAIIMH CTOJIKHOBEHHS HHTEPECOB;

* OpaTh Ha ce0sl THUIIMATUBY B OPTraHU3AIMH COBMECTHOTO JICUCTBUS (JIETIOBOE JIUJEPCTBO);

* OKa3bIBaTh MOJACPIKKY U COJCHCTBHUE TEM, OT KOT'O 3aBUCHUT JOCTHIKEHHUE 1IETTH B COBMECTHOM
JIEeITCILHOCTH,

* OCYIIIECTBJIATh KOMMYHUKATHBHYIO pe(dIEKCHI0 KaK OCO3HAaHWE OCHOBAHWUW COOCTBEHHBIX
JEUCTBUM U IEUCTBUIA MAPTHEDPA;

* B IpoIlecCe KOMMYHHUKAIIMHM JOCTaTOYHO TOYHO, ITOCJIEIOBATEILHO M TOJHO IepeaaBaTh
napTHEPY HEOOXOAMMYIO HH(POPMAITHIO KaK OPUESHTUP JJIS IOCTPOCHUS JISHCTBHS;

* BCTYNaTh B JHAJIOr, a TaKKE Yyd4acTBOBaTh B KOJUICKTUBHOM OOCYXKIEHUU TIPOOIIEM,
y4acTBOBaTh B JUCKYCCMM M apTryMEHTHPOBATh CBOKO IIO3HUIMIO, BJIaJ€Th MOHOJOTHYECKOW W
JTUAIOTUYECKOH (opMaMu pedyd B COOTBETCTBUM C TPAMMATHYECKUMHU W CHHTAKCUYCCKUMH
HOpPMaMH POJTHOTO SI3BIKA;

* CIICJIOBaTh ~ MOPAJIBHO-3TUYECKUM M  TICUXOJOTMYECKUM NPHHIMIAM  OOIICHUS |
COTPYJHHYECTBA Ha OCHOBE YBXXUTEIHLHOTO OTHOLIEHUS K MapTHEpaM, BHUMaHHUA K JHYHOCTU
JPYroro, ajaeKBaTHOTO MEXJIMYHOCTHOTO BOCIPHUSTHS, TOTOBHOCTH aJeKBaTHO pearupoBaTh Ha
HYXKIbl IPYTHX, B YACTHOCTU OKa3bIBaTh MOMOIIb M 3MOLMOHAIBHYIO MOJAECPKKY MapTHEpaM B
MPOIIeCcCe TOCTHIKEHUS OOIIEH 11eJTM COBMECTHOM JIeATEILHOCTH;

* ycrpauBaTh 3((QEeKTHBHBIE TPYIIOBbIE OOCYXICHHUS U obOecrednBaTh OOMEH 3HAHHUSIMHU
MEXAY YJIeHAMH TPYIIbI Ui NPUHATHS () ()EKTUBHBIX COBMECTHBIX PEUICHHI;

*B COBMECTHOH JESITENbHOCTH YETKO (OpPMYNIHpOBaTH IEMH TPYIINbl W MO3BOJATH €&
y4aCTHUKAM MPOSBIISATH COOCTBEHHYIO SHEPTHUIO I MOCTHKEHUS ITUX IIeNeH.

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

Yyamuiicst Hay4uTcs:

* OCHOBaM peajn3alliy MPOEKTHO-UCCIIEI0BATENbCKON IEATETbHOCTH;

* IPOBOJIUTH HAOTIOICHNE U IKCTIEPUMEHT TIOJT PYKOBOJICTBOM YUHUTEJIS;

* OCYIIECTBIIATh PACIIMPEHHBINA MOUCK WH(OPMAIIMU C HCIIOIH30BAHHEM PECypCOB OMOIMOTEK
u NHTtepHera;

* cO3/IaBaTh M MPeoOPa30BbIBATE MOJICTH U CXEMBI JIJIS pelIeHHs 3a/1a4;



* OCYIIECTBIIATH BBIOOP Hanboee 3pPeKTUBHBIX CITOCOOOB pEIIeHHUs 3a1a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCIOBUU;

* TaBaTh OIPE/ICTICHHUE MMOHSATHUSIM;

* YCTaHABIIMBATh IPUYNHHO-CIICICTBCHHBIC CBSI3U;

* OCYIIECTBJIATH  JIOTHYECKYIO OTEPAllMi0  YCTAHOBJICHUS  POJOBUIOBBIX  OTHOIICHUH,
OTpPaHWYCHUE TIOHSATHS;

* 00001IaTh TOHATHS — OCYIISCTBJIATH JIOTHYECKYIO OIEpaIfio Iepexoja OT BHJIOBBIX
MPU3HAKOB K POJIOBOMY IOHSATHIO, OT MOHSATHS C MEHBIINM OOBEMOM K TOHSTHIO C OOJBIIHM
00BEMOM;

* OCYIICCTBJIATh CPAaBHCHHE, CEpUAIMI0 M KIACCH(PHKAIMIO, CaMOCTOSTEIBHO BBIOMpAs
OCHOBAHUS ¥ KPUTEPUU JIJIS YKA3aHHBIX JJOTHICCKUX OTICpaInii;

* CTPOUTH KIACCH(PHUKAIUIO HA OCHOBE JIMXOTOMHUYECKOTO JIeJICHHUs (Ha OCHOBE OTPHUIIAHUS);

* CTPOHTH JIOTHYECKOE PACCYKJICHUE, BKIIOYAIOIICE YCTAaHOBJIICHUE MPUYMHHO-CIICICTBEHHBIX
CBsI3€;

* OOBSICHSTD SIBIICHUS, IIPOTICCCHI, CBSI3U M OTHOIICHUS, BBISBIIIEMBIC B XO/I€ HICCIICIOBAHHS,

* OCHOBaM 03HAKOMUTEJIBHOTO, H3yJaroIIero, YCBAaUBAIOIIETO U TIONCKOBOTO UYTCHHUS;

* CTPYKTYPHPOBAThH TEKCTHI, BKJIIOYAsi yMEHHUE BBIJCIATH TJIABHOE U BTOPOCTEIICHHOE, TJIABHYIO
UJICEO TEKCTa, BEICTPAUBATh MOCIIE0BATEILHOCT OIMMMCHIBAEMBIX COOBITHI;

* paboTaTh ¢ MeTagopaMH — TIOHMMATh IEPEHOCHBIM CMBICI BBIPOKCHUH, TOHUMATh M
ynoTpeOasITh 000pOTHl PEYM, MOCTPOCHHBIE HA CKPHITOM YMOJOOJCHHH, 0Opa3HOM COMMKEHUN
CIIOB.

Yyanuiicst oJy4uT BO3MOXKHOCTh HAYYUTHCS:

* OCHOBaM pe(IEKCUBHOTO YTCHHS;

* CTaBUTh IPOOJIEMY, apTyMEHTUPOBATh €€ aKTYyaJIbHOCTb;

* CaMOCTOATEIbHO MPOBOJUTH UCCIIEIOBAaHUE HA OCHOBE MPUMEHEHHUSI METOI0OB HAOIIOIEHUS U
SKCIEPUMEHTA;

* BBIJIBUTATh THUIOTE3bI O CBA3SX U 3aKOHOMEPHOCTAX COOBITUH, TIPOIIECCOB, OOBEKTOB;

* OpPraHU30BbIBaTh HCCIIE0BAHUE C LIETbIO0 TPOBEPKHU THIIOTES;

* IeNIaTh YMO3aKIIOUeHUs (MHAYKTUBHOE U [0 aHAJIOTHUH) U BBIBOJIbI HA OCHOBE apTryMEHTAIUH.

IIpeameTHbIe pe3yabTaThI

Yyammiics HAy4YuTCs:

* O0BSICHATH CYTh XMMHUYECKUX MPOIECCOB U UX MPUHIMUITHAIBLHOE OTINYHE OT (PU3NUECKHUX;

* Ha3bIBATh MIPU3HAKU U YCIIOBUS MMPOTEKAHUS XUMHUECKUX PEaKIUii;

* YCTaHaBIIMBATh MPUHAICKHOCTh XUMUYECKON PEaKIIMU K OMPEIeIEHHOMY TUITY IO OJTHOMY U3
KIacCH(PUKAIMOHHBIX TIPU3HAKOB: 1) 1O YKMCITy U COCTaBY UCXOIHBIX BEHICCTB M MTPOIYKTOB
peakiuu (peakiuy COeTMHEHUs, pPa3IoKEHUs, 3aMelleHusl U 00MeHa); 2) MO BbIACICHHUIO HIIN
MOTJIOIIEHHUIO TETIOTHI (PeaKuu YK30TePMUYECKUE U SHAOTEPMUUYECKHUE);

* IPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX PEAKIHiA 10 popMyaam/Ha3BaHUSIM HCXOIHBIX BEIIECTB;
OTIpEeIeNIATh UCXOAHBIE BElIeCcTBa Mo (popMyiaM/Ha3BaHUAM MTPOJYKTOB PEAKIUY;

* COCTaBJISITh YPABHEHUS PEAKIIH, COOTBETCTBYIOIIHX MOCIEI0BATEIBLHOCTH («IIETIOUKE))
MpEeBpaIICHNI HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;

* IPUTOTOBJIATH PACTBOPHI C ONPEIETEHHON MacCOBOM J10JIei pacCTBOPEHHOTO BEIIECTBA;

* ONPEIEINIATh XapaKkTep Cpe/ibl BOJHBIX PACTBOPOB KUCIOT U LIENOYEH MO U3MEHEHUIO OKPACKU
WHJIMKATOPOB;

* ONPEAENATh MPUHAJICKHOCTh HEOPTAHUUECKHUX BEILIECTB K OJTHOMY U3 U3YUYEHHBIX
KJIACCOB/TPYIII: METAJUIBI U HEMETAILIbI, OKCH/IbI, OCHOBAHHUS, KUCIIOTHI, COJIU;

* COCTaBJISITH (POPMYIIBI BEIIECTB 1O X HA3BAHUSM;

* OTNPEENATh BAJICHTHOCTD U CTENIEHb OKUCIICHHUS AJIEMEHTOB B BEILIECTBAX;

* COCTaBIIITH (POPMYIIBI HEOPTAHUYECKUX COSTMHEHUH TI0 BaJICHTHOCTSIM U CTETIEHSM OKHCIICHUS
3JIEMEHTOB;



* Ha3bIBAaTh OOIINE XUMUIECKIE CBOMCTBA, XapaKTEPHBIC IS TPYIII OKCHJIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBAaTh OOIINE XUMUIECKIE CBOKCTBA, XapaKTEPHBIC TSI KAXKJIOTO U3 KIACCOB HEOPTAHUUECKUX
BEIIECTB: KMCIJIOT, OCHOBAHUH, COJICH;

* IPUBOJIUTH MIPUMEPBI PEAKIIUA, 10 ITBEPKIAIOIINX XUMHUUECKIE CBOMCTBA HEOPraHUUECKHUX
BEIIECTB: OKCHIOB, KHCJIOT, OCHOBAHHH U COJICH;

* MPOBOJUTH JTA0OPATOPHBIC OTBITHI, TIOATBEPKAAOIINE XUMHUUECKIE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

* IPOBOJTUTH JIAOOPATOPHBIC OIBITHI IO MOJIYYSHUIO U COOMPAHUIO Ta3000pa3HbIX BEIICCTB:
BOJIOPOJIa, KUCIOPO/Ia, YIJIEKUCIIOTO Ta3a; COCTABISTh YPAaBHEHUS COOTBETCTBYIOLINX PEAKIIHH.

Yyamuiicsi moJy4uT BO3MOKHOCTh HAYYHTHCS:
* IPUBOJUTH IIPUMCPLI pCaKHI/Iﬁ, MOATBEPKAAOINNX CYIICCTBOBAHUEC B3AUMOCBA3HU MCKIAY
OCHOBHBIMM KJIaCCaMU HEOPTraHNYCCKUX BCIICCTB;
* IPOTHO3UPOBATh XUMHYECKUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTAaBa M CTPOCHHS;
® BBIABJIATH CYIIECTBOBAHUC TeHEeTHYeCKOI B3aMMOCBS3H MCXKY BCUICCTBAMU B PAAY: IIPOCTOC
BEII[ECTBO — OKCHJT — TUIPOKCHI — COJIb;
¢ OITKUChIBATH (I)I/ISI/I'-IeCKI/Ie N XUMHUYECKHEC ITPOLECCCHI, ABIIAIOIIUCCA YaCThO KPYIrOBOPOTa BEIICCTB B
HPUPOJE;
¢ OPraHru30BbIBAThH, IPOBOAUTE YHCHHUYCCKUEC ITPOCKTHI IO UCCICTOBAHHUIO CBOMCTB BC€IICCTB,
HMCIOIIMX BAXKHOC IMMPAKTHUICCKOC 3HAUCHUC.

® XAapaKTE€pU30BaTb OCHOBHBIC MCTO/IbI ITIO3HAHU: Ha6.]'IIO)IeHI/Ie, HU3MCPCHUC, OKCIICPUMCEHT,

9 kiacce
JIMYHOCTHBIE YHUBEPCAJIbHbIE YUeOHbIe TeiCTBUS

B pamkax KOTHUTUBHOTO KOMIIOHEHTA0YIyT CHOPMHUPOBAHBL:

* OCBOEHHE OOIIEKYIbTYpHOTO Hacieaus Poccuu 1 0011eMupoBOro KyJabTypHOTO Hacleaus;

* OPHEHTAIMsl B CHUCTEME MOPAJIbHBIX HOPM M IIEHHOCTEH W WX HepapXu3alus, MOHUMaHHE
KOHBEHLIMOHAJILHOTO XapaKTepa MOpaJH;

* OCHOBBI COI[MAIIBHO-KPUTUYECKOTO MBIIUICHHS, OPUEHTALUS B OCOOCHHOCTSAX COLIMAJIbHBIX
OTHOIIEHUH M B3aUMOJICHCTBUHN, YCTAaHOBJIGHHE B3aHUMOCBS3U MEXAy OOIIECTBEHHBIMU U
MOJIUTUYECKUMU COOBITUSIMU;

B pamkax eHHOCTHOI0 U AMOLIMOHAJIBLHOI0 KOMIIOHEHTOB OyIyT COPMHUPOBAHBI:

* FpaKJAHCKUI NaTpUOTU3M, JTI000Bb K PoiiHe, 4yBCTBO rOpIOCTH 3a CBOIO CTPaHY;

* YBOXXCHHE K HCTOPUU, KYIbTYPHBIM M UCTOPUYECKUM MMAMSITHUKAM;

* SMOI[MOHAIBHO MOJIOKUTEIBHOE MPUHATHE CBOCH AITHUUECKON HICHTUYHOCTH;

* yBOXKCHHE K JpyruM HapoaaM Poccunm u Mupa U MNOPUHATHE UX, MEKITHUYECKAS
TOJIEPAaHTHOCTh, TOTOBHOCTh K PAaBHOIPABHOMY COTPYJHHYECTBY;

* YBOXKCHHE K JTMYHOCTH U €€ TOCTOMHCTBY, H0OpPOKENaTENIbHOE OTHOLICHHE K OKPYXKAIOIINM,
HETEPIUMOCTb K JIFOOBIM BHIaM HACWJIUS U TOTOBHOCTH IPOTHUBOCTOSITH UM;

* YBOXKCHHE K IIEHHOCTSIM CEMbH, JIIOOOBb K MPUPOJE, TPU3HAHKUE IIEHHOCTH 310POBbS, CBOETO
U IPYTUX JIIOAEH, ONTUMHU3M B BOCIIPUSATHH MUDA;

* IOTPEOHOCTh B CAMOBBIPAKEHUH U CAMOPEAIN3aLlUH, COLIMATbHOM NPU3HAHUY;

* IO3UTHUBHAs MOpaJIbHAs CAMOOILICHKAa M MOpaJbHblE YyBCTBA — 4YYBCTBO TOPJAOCTH IpU
CJIeJOBaHUH MOPAJIbHBIM HOpMaM, TIEPEKUBAHUE CThI/Ia U BUHBI IIPH UX HAPYIIICHHUH.

B paMkax aeiTe1bHOCTHOIO (IIOBeIEHYeCKOr0) KOMIOHEHTa OynyT c()OpMUPOBAHBI:

* YMEHHME BECTH JIHAJIOr HAa OCHOBE PABHOIPABHBIX OTHOIIEHUH M B3aMMHOIO YBaXEHUS H
MIPUHSATHS; YMEHHE KOHCTPYKTHUBHO pa3pemniaTh KOHPIUKTHI;

* TOTOBHOCTh M CHOCOOHOCTh K BBINOJIHEHHIO MOPAIbHBIX HOPM B OTHOIICHHUHU B3POCIBIX U
CBEPCTHHMKOB B IIKOJIE, J0Ma, BO BHEYYEOHBIX BUIaX JACATEIbHOCTH;

* YMEHHE CTPOMUTH JKU3HEHHBIE IIJIaHBl C YYETOM KOHKPETHBIX COLUAIbHO-HCTOPUYECKHUX,
MOJINTUYECKUX U IKOHOMUYECKUX YCIOBUM;



* YCTOWYMBBIM [MO3HABATEIBHBI HHTEPEC W CTAHOBICHHE CMBICIOOOpa3yromel QyHKIuu
[I03HABATEILHOIO MOTHBA,;

* TOTOBHOCTb K BBIOOPY IPO(MIBHOTO 00pa30BaHusl.

BBIMYCKHUK MOTYYUT BO3MOXKHOCTD U1 (GOPMUPOBAHUS:

* BBIPQ)KEHHOM YCTONYMBOM yueOHO-1103HAaBATEIbHON MOTUBALIMK U UHTEPECA K YUEHUIO;

* TOTOBHOCTH K caMOOOpa30BaHUIO U CaMOBOCIIUTAHUIO;

* aJICKBaTHOM MO3UTHUBHOM CaMOOIICHKH 1 S-KOHIIETIIINH;

* KOMIIETEHTHOCTM B pe€aJM3allMM OCHOB TPaXIaHCKOW WJIECHTHUYHOCTH B IIOCTYNKax H
NESATENbHOCTH;

* MOPQJIBHOTO CO3HAaHUS Ha KOHBEHLMOHAJBLHOM YpPOBHE, CIOCOOHOCTH K PpEILICHHUIO
MOpPaJIBHBIX JUJIEMM Ha OCHOBE Y4€Ta MO3ULUN YYACTHUKOB JHJIEMMBbI, OPUECHTALIMHA HAa UX MOTHUBBI
1 4yBCTBA; yCTOMYMBOE CJIEIOBAHHUE B MOBEACHUHU MOPAJILHBIM HOPMaM M 3TUYECKUM TPEeOOBAHUSIM;

*OMIIATMM KaK OCO3HAHHOI'O IIOHUMAaHHsS U  CONEPEKHMBAHUSA  YyBCTBAM  JIPYTUX,
BBIPAXKAIOLIEICS B MOCTYIKAX, HAPABJIECHHBIX Ha IOMOIIb U 00ecriedeHne OJ1aromnomydns.

PeryisiTuBHbIE YHHBEPCAJIbHBbIE YUeOHbIe NelicTBUS

BBITTyCKHUK HAyIUTCS:

* [[eJICTIOJIATaHUI0, BKJIFOYAsh TIOCTAaHOBKY HOBBIX IIeJiel, MpeoOpa3oBaHHE MPAKTHYECKON
3aJla4M B IIO3HABATEIBHYIO;

* CaMOCTOSTEIBHO aHAITM3UPOBATH YCIIOBHS JOCTKCHHS €M Ha OCHOBE YU€Ta BBIJICIICHHBIX
VYUTEIeM OPUCHTUPOB JICHCTBUS B HOBOM Y4eOHOM MaTepHuale;

* IJITAHUPOBATH ITYTH JIOCTYKCHHUS TIEIICH;

* YCTaHABIIMBATH IEJICBBIC IPHOPHUTETHI,

* YMETh CAMOCTOSTEIILHO KOHTPOJIMPOBATH CBOE BPEMSI U YIIPABIISTH UM;

* IPUHUMATh PEIICHHSI B TPOOJIEMHOM CUTYaIlH Ha OCHOBE MIEPErOBOPOB;

* OCYILIECTBJIATh KOHCTATUPYIOIIUH W TPEIBOCXHINAIOIINN KOHTPOJb 1O PE3YyJIbTaTy M IO
croco0y ACHCTBUS; aKTYalIbHBI KOHTPOJIb Ha YPOBHE MPOU3BOJIHHOTO BHUMAaHHUS;

* aJICKBATHO CaMOCTOSITEJIbHO OIICHWBAThH IPABHIBHOCTH BBHIMIOJHEHUS ICWCTBUS W BHOCHUTH
HE00X0IMMbIE KOPPEKTHBHI B HCIIOJTHEHUE KaK B KOHIIE ICHCTBHS, TaK M M0 X0y €r0 Pealn3allnu;

* OCHOBaM IPOTHO3UPOBAHUS KaK MPEABUICHUS OYAyIUX COOBITUI M Pa3BUTHS MIPOIIECCa.

BBITYCKHUK TOTYYUT BO3MOXKHOCTh HAYIHThHCS:

* CAaMOCTOSITEIbHO CTAaBUTh HOBBIC YUCOHBIC 1ICJIH U 33/1a4H;

* MOCTPOCHHIO JKU3HEHHBIX TUIAHOB BO BPEMEHHO 2! TIEPCIICKTHBE;

* [IpH IJTAHUPOBAHUM JIOCTUIKCHUS TEJIed CaMOCTOSTENBHO, MOJHO W aJICKBaTHO YYUTHIBAThH
YCIIOBHSI M CPE/ICTBA MX JIOCTHKCHUS;

* BBICJISITh ~ aJlbTEPHATUBHBIC CHOCOOBI  JOCTIDKEHHSI 1€ M BbIOMpaTh  Hauboliee
3¢ HeKTUBHBIN CITOCO0;

* OCHOBaM CaMOpPETYJISIIIMM B Yy4eOHOW HM TIO3HABATEIBHOW JESATEIbHOCTH B  (hopme
OCO3HAHHOTO YIPABJICHHUSI CBOMM IOBEICHUEM M JICATEILHOCTHIO, HANIPABJICHHOW HA JIOCTH)KCHUE
MOCTaBJICHHBIX IIEJICH;

* OCYILIECTBJIATH [MO3HABATEIBHYIO Pe()ICKCHIO B OTHOIICHUH JICHCTBUMN MO PEIICHUIO YYeOHBIX
Y TIO3HABaTENbHBIX 33/1a4;

* aJICKBAaTHO OILIGHWBAaTh OOBEKTUBHYIO TPYAHOCTh KaKk Mepy (pakTHuecKoro Wiu
MIPEJINOJIaraeMoro pacxo/ia PeCypcoB Ha pelIeHHE 3aauu;

* aJICKBAaTHO OI[EHUBATh CBOM BO3MOXKHOCTH JOCTH)KCHUS IENU ONMPEAeNEHHON CI0XHOCTH B
pa3nMYHBIX cepax caMOCTOSTENILHOM IeSATENbHOCTH;

* OCHOBaM CaMOPETYJISINH SMOIIMOHATBHBIX COCTOSTHUIA;

* IpUJIaraTh BOJICBBIC YCHUIUS U TPEOJ0JIeBaTh TPYAHOCTH W TPEMATCTBUS HA TYTH
JOCTHIKEHUS TIeNeid.

KoMMmyHuKaTHBHbBIE YHUBEpPcaIbHbIE yueOHbIe 1eliCcTBUS

BhBIyCKHUK Hay4IUTCS:



* YYUTHIBATh pa3Hble MHEHHUS W CTPEMUTHCS K KOOPAMHAIMM PA3IUYHBIX MO3UIHUNA B
COTPYIHUYECTBE;

* (hopMynHpoBaTH COOCTBEHHOE MHEHHE U TO3UIHIO0, apTYMEHTUPOBATh U KOOPJHMHUPOBATH €&
C MO3WIUAMH NapTHEPOB B COTPYAHMUYECTBE NpPU BBIPAOOTKE OOIIETr0 pElIeHHWs B COBMECTHOH
NEeATeIbHOCTH;

* YCTAQHABIIMBATh M CPAaBHUBATHh Pa3HbIC TOYKU 3PEHUS, MPEkKAC YeM NMPHHUMATh PEIICHHUS U
JeNaTh BBIOOD;

* apryMEHTHPOBATh CBOKO TOYKY 3pEHHS, CHOPHUTh W OTCTaWBaTh CBOKO TMO3HIHUIO HE
BpaKJeOHBIM JJIs1 ONTIOHEHTOB 00pa3oMm;

*33/aBaTh BOIPOCHL, HEOOXOAMMBIC JJIsi OpraHU3allM COOCTBEHHOW JESATEIBHOCTH U
COTPYAHUYECTBA C ITAPTHEPOM;

* OCYIIECTBJIATh B3aWMHBIA KOHTPOJIb M OKa3blBaTh B COTPYIHHYECTBE HEOOXOIUMYIO
B3aMMOTIOMOIIIb;

* aJICKBaTHO HCIIOJIb30BATh PEUb JJIsl INTAHUPOBAHUS U PETYISIIUN CBOECH JIETETbHOCTH;

* aJICKBaTHO MCIIOJB30BATh PEUYEBBIC CPEICTBA ISl PEIICHUS PAa3IMYHBIX KOMMYHUKAaTHBHBIX
3a1ad; BJIAJNETh YCTHOH ¥ THCHMEHHOW pedYbl0; CTPOWTH MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKa3bIBAHUE;

* OPraHW30BBIBATh W TUIAHUPOBATh YUEOHOE COTPYIHHYECTBO C YUUTEIEM M CBEPCTHHUKAMH,
ompeneNnaTh 1end W (YHKIUU YYaCTHUKOB, CIIOCOOBI B3aMMOJICHCTBHS; IIAHUPOBATH OOIIHE
crocoObl padoThI;

* OCYIIECTBJIATH KOHTPOJIb, KOPPEKIIMIO, OTICHKY IEHCTBHI MapTHEPA, YMETh yOSKIaTh;

* paboTaTh B TpyIIle — yCTaHaBIUBaTh pabouyne OTHOIIEHUS, 3(PPEKTUBHO COTPYAHHYATH U
CTIIOCOOCTBOBATH MPOAYKTHBHOW KOOTIEPAIMH; HHTETPUPOBATHCS B TPYIITY CBEPCTHUKOB U CTPOUTH
MPOJIYKTUBHOE B3aMMO/JICICTBHE CO CBEPCTHUKAMHU U B3POCIBIMU;

* OCHOBaM KOMMYHHMKaTHUBHOH pediexcuu;

* HCIIOJIb30BaTh AJIeKBATHBIE S3BIKOBBIE CPEICTBA JJIsl OTOOPa)KEHUsI CBOUX YYBCTB, MBICIIEH,
MOTHBOB U MTOTPEOHOCTEH;

* 0TOOpakaTh B peud (omucaHue, OOBSICHEHHE) COJCpKAHUE COBEPINACMBIX JIEHCTBHI Kak B
(dhopme TPOMKOH COMATM3UPOBAHHOM PEYH, TaK M B JOpMe BHYTPEHHEH peuH.

BbInyCKHHUK TOTyYUT BO3MOKHOCTD HAyYUTHCSI:

* YUUTHIBATh U KOOPAMHUPOBATH OTJIMYHBIE OT COOCTBEHHOM MO3MIMHM JPYTUX JIOACH B
COTPYJHHYECTBE;

* YUUTBHIBATh pa3Hble MHEHHSI U HHTEPEChl 1 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO;

* IOHUMATh OTHOCUTEILHOCTH MHEHHM U MOJIX0JI0B K PELUICHUIO MPOOIEMBI;

* IPOAYKTUBHO pa3pemiarb KOH(DIUKTHI Ha OCHOBE Y4€Ta HMHTEPECOB U MO3UIUN BCeX
YYaCTHUKOB, T[IOMCKa U OLEHKA AaJbTePHATUBHBIX CIOCOOOB pa3pelieHusi KOH(IUKTOB;
JIOTOBApUBATHCA U MPUXOAUTH K OOIIEMy PEIIEHHI0 B COBMECTHOM AEATEIbHOCTH, B TOM YHCIE B
CUTYAIlUU CTOJIKHOBEHHS HHTEPECOB;

* Opath Ha ceOs UHULMATUBY B OpPraHU3aIllMU COBMECTHOTO JICHCTBUS (JI€7I0BOE JIMIEPCTBO);

* OKa3bIBaTh MOJICPKKY U COJACUCTBUE TE€M, OT KOT'O 3aBUCHUT JOCTH)KEHHUE IIEJIM B COBMECTHOM
NesITeNIbHOCTH;

* OCYILECTBJIATh KOMMYHHKATHBHYIO pPe(IeKCHIO KaK OCO3HAHHWE OCHOBaHMH COOCTBEHHBIX
JIEMCTBUM U IEUCTBUI MTAPTHEDPA;

* B MpoLleCCe€ KOMMYHHUKAIIMM JIOCTaTOYHO TOYHO, MOCJEIOBATENIbHO M IOJHO IepeiaBaTh
napTHEPY He0OX0AUMYIO HH(OPMAIMIO KaK OPUEHTHP JUIsl TIOCTPOEHUS IeHCTBUS;

* BCTYyNIaTh B JHMaJOr, a TaKK€ Yy4YacTBOBaTh B KOJJIEKTMBHOM OOCYXJEHUH NpoOiIeM,
y4acTBOBaTh B JMCKYCCUHM M apryMEHTHPOBATh CBOIO IO3UIMIO, BJIAJETh MOHOJIOTHYECKON U
JMaJoru4eckol (opMamMu pedyn B COOTBETCTBUM C TpaMMaTHMYECKMMHM M CHHTAKCHYECKUMHU
HOpMaMH POJHOTO SI3BIKA;

* CIEIOBaTh ~ MOPAJIBHO-ITUYECKMM U  IICHUXOJOTMYECKUM  TPUHIMNAM  OOIIEHHs U
COTPY/IHUYECTBA HAa OCHOBE YBAXXUTEJIHHOT'O OTHOIIEHUS K MapTHEPAM, BHUMAHUS K JMYHOCTH
JpYyroro, ajgeKBaTHOTO MEXJIMYHOCTHOTO BOCHPHATHSA, TOTOBHOCTH aJIeKBaTHO pearupoBaTh Ha



HYXbl JPYTHX, B YaCTHOCTH OKa3bIBaTh MOMOIIb M SMOLMOHAJIBHYIO TOJJICPKKY MapTHEPaM B
nporecce JOCTHKEHHs 00IIei el COBMECTHOM NEeATEIbHOCTH;

* ycrpauBaTh 3()(QEKTHBHBIC TPYNIOBBIE OOCYXJCHUS M obOecreynBaTh OOMEH 3HAHHSIMH
MEXY YWICHAMH TPYIIBI U NPUHATHS 3()()EKTHBHBIX COBMECTHBIX PEIICHUIA,

*B COBMECTHOHM JeATENbHOCTH YETKO (OPMYJIHMPOBATH LEIM TPYINbl W TO3BOJIATH €€
YYaCTHHKAM IPOSBISTH COOCTBEHHYIO SHEPTHIO JUIS JOCTIKEHUS STHX IIeTIeH.

IMo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA

BBITTyCKHHUK HAy4IUTCS:

* OCHOBaM pealn3alliy MPOEKTHO-NUCCIIET0BATEIBCKON eI TeTbHOCTH;

* IPOBOJINTH HAOIIOJCHNE M SKCIIEPUMEHT 10/ PYKOBOJICTBOM YUUTEIIS;

* OCYIIECTBJIATh PACIIMPEHHBINA MOUCK MH(DOPMAIIMU C HCIIOJIB30BAHIEM PECYPCOB OMOIHMOTEK
n NHTepHera;

* CO3/aBaTh M NMPEOOPA30BBIBATH MOJICITH U CXEMBI JUTSI PeIICHUS 3a/1a4;

* OCYILIECTBJIATH BBIOOp HamboJee 3PPEKTUBHBIX CIIOCOOOB pEIICHUS 3a7a4 B 3aBHCUMOCTH OT
KOHKPETHBIX YCIOBU;

* 1aBaTh OTPE/ICIICHUE TIOHATHSIM;

* YCTAHABJIMBATh PUYUHHO-CIICJICTBEHHBIE CBSI3H;

* OCYIIECTBJIATh  JIOTHUECKYIO  OTEpaIMi0  YCTAHOBJCHUS POJOBUIOBHIX  OTHOIICHHIA,
OTpaHWYCHUE TIOHSATHS;

* 0000IIaTh TOHSATHS — OCYIIECTBIISATh JIOTHYECKYIO OIEpAlHI0 TIepexoja OT BHIOBBIX
MPHU3HAKOB K POJOBOMY IOHSTHIO, OT TMOHSTHS C MEHBIINM OOBEMOM K TIOHSATHIO C OOJBIINM
00BEMOM;

* OCYIIECTBIIATh CPABHECHWE, CEpUAIMI0O M KIACCU(UKAIMIO, CAMOCTOSTEIFHO BBIOHpAs
OCHOBAHUS ¥ KPUTEPUU JIJIs1 YKA3aHHBIX JJOTUYECKUX OTIepalnii;

* CTPOUTH KIIACCHU(PHUKAIIUIO HA OCHOBE IUXOTOMHUYECKOTO JieJIeHuUs (Ha OCHOBE OTPUIIAHUS);

* CTPOUTH JIOTUYECKOE PaCCY)KJIEHUE, BKIIOYAIOIIEe YCTAHOBJIEHWE MPUYMHHO-CIIEICTBEHHBIX
CBSI3EH;

* OOBSICHATD SIBJICHUS, POLIECCHI, CBSI3U M OTHOLIEHUS, BHISBIISIEMbIE B X0O/I€ HCCIIEAOBAHMUS;

* OCHOBaM 03HAaKOMUTEJIBHOTO, U3y4alOIIero, yCBAaUBAOIIETO U IOMCKOBOTO YTEHUS;

* CTPYKTYpPUPOBATh TEKCThI, BKJIIOYAsi yMEHUE BBIJCTATH INIABHOE U BTOPOCTEIIEHHOE, TJIABHYIO
UJICI0 TEKCTa, BHICTPAUBATh MOCIIEI0BATEILHOCTD ONMMCHIBAEMBIX COOBITHI;

* pabotaTh ¢ MeTagopaMH — MOHHMMATh IEPEHOCHBIM CMBICI BBIPRKEHUH, MOHHMMATh W
yHnoTpeOasaTh 000pOTHl PEYH, MOCTPOCHHBIC HA CKPHITOM YHNOAOOJICHUHU, OOpa3HOM CONMIKCHHH
CJIOB.

BbInyCKHHUK TOTYYUT BO3MOKHOCTD HAyYUThCS:

* OCHOBaM pe(IeKCUBHOTO YTCHHUS;

* CTaBUTH IPOOIIEMY, apTYMEHTUPOBATh €€ aKTyallbHOCTb;

* CaMOCTOATEIHHO MPOBOJIUTH UCCIIEIOBAHUE HA OCHOBE IIPUMEHEHUSI METO/I0B HAOIIOICHUS U
AKCIEPUMEHTA;

* BBIJIBUTATh TMIIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSAX COOBITUH, MMPOIIECCOB, OOBEKTOB;

* OPraHu30BbIBATh UCCIIEI0BAHUE C LIETbI0 TPOBEPKHU THIIOTES;

* JIeNIaTh YMO3AKIIOUeHUs (MHAYKTUBHOE U [0 aHAJIOTHU) U BBIBOJIBI HA OCHOBE apTyMEHTAIIUH.

IInanupyemsble nmpeaMeTHbIe pe3y/IbTAaThl H3y4YeHHs] Y4eOHOr0 Kypca
BbInyCKHUK HAy4MTCS:
* yCTaHABJIMBATh MPUHA/UIEKHOCTh XUMHUECKON PeaKuK K ONPeAeIEHHOMY THITY 10 OJHOMY U3
KJIacCU(UKAIIMOHHBIX MPU3HAKOB: 1) MO BBIICIECHUIO WK MOTJIOEHHUIO TEIUIOTHI (PeakLuu
HK30TEPMHUYECKUE U FHIOTEPMHUUYECKHE); 2) TI0 U3MEHEHHUIO CTETIEHEH OKUCIIEHUS XUMHYECKHX
AJIEMEHTOB (peaKIK OKUCIUTEIbHO-BOCCTAHOBUTEbHBIE); 3) 10 00paTUMOCTH Mpoliecca (peakiuu
oOpatumble 1 HeOOpaTUMBbIE);
* Ha3bIBaTh (DAaKTOPHI, BIUSIOUIME HA CKOPOCTh XMMUYECKHX PEaKIIHii;
* Ha3bIBaTh (DAKTOPHI, BIUAIOLINE HA CMEIICHNE XUMHUUYECKOTO PABHOBECHS;



* COCTaBJISITh YPABHEHUS AJIEKTPOJIUTUYECKON JUCCOLMALMM KUCIIOT, IIEJI0OUEH, COJIEH; TOIHbIE U
COKpaIl€HHbIC HOHHBIC YPaBHEHHsI peakinii 0OMeHa; ypaBHEHUS OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUN;

* IPOrHO3UPOBATH MPOAYKTHl XUMUYECKUX PEAKIHiA 10 (hopMyIaM/Ha3BaHUSIM UCXOIHBIX BEIECTB;
OTIpENIeNATh UCXOJHBIE BEIIECTBa 10 (popMysaM/Ha3BaHHUSIM MPOLYKTOB PEAKIINH;

* BBISIBJIAATH B IIPOLIECCE FKCIIEPUMEHTA MIPU3HAKHU, CBUAETEIbCTBYIOLIUE O IPOTEKAHUN XUMUYECKOU
peakuuu;

* OIIPENIEISITh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIOT U LIEJIOUEN N0 U3MEHEHUIO OKPACKU
UHJUKAaTOPOB;

* IPOBOJUTH KAUECTBEHHbIE pEaKLUH, IIOATBEPKAAIOIINE HATMUUE B BOJHBIX paCTBOPAX BEIIECTB
OT/IEIbHBIX KATHOHOB M aHUOHOB.

* COCTaBJIAITH (POPMYIIBI HEOPTaHWYECKUX COEAMHEHUH IO 3aps/iaM HOHOB, YKa3aHHBIM B TaOIHIIe
PacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJIEH;

* 00BSICHATH 3aKOHOMEPHOCTH U3MEHEHUSI (PU3NUECKUX U XMMHUECKHUX CBOMCTB MPOCTHIX BEIIECTB
(MeTayIoB M HEMETAJUIOB) M UX BBICIIMX OKCUIOB, 00pa30BaHHbBIX IEMEHTaMU BTOPOTO U TPETHErO
MIEPHO/IOB;

* IPUBOJIUTH IPUMEPHI PEaKuil, MOATBEPKAAIOIINX XUMUUECKHUE CBONCTBA HEOPraHUYECKUX
BEIECTB: OKCHIOB, KUCJIOT, OCHOBAHHUH U COJIEH;

* OIPENIENSTh BEIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX PEAKIUX;

* COCTaBJISITh OKUCIUTEILHO-BOCCTAHOBUTEIBHBIN OanaHC (U1 U3YYEHHBIX PeaKIuii) 1o
MIPeI0KEHHBIM CXeMaM peaKIuii;

* IPOBOJIUTH JIAOOPATOPHBIE OMBITHI IO MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIECTB:
aMMUAaKa; COCTABIIATh YPABHEHHS COOTBETCTBYIOIINX PEAKIIUMN.

BbInyCKHHUK MOJIYy4YUT BO3MOKHOCTh HAYUYMThCH:

* COCTaBJISITh MOJIEKYJISIPHBIE U MOJIHbIE HOHHBIE YPAaBHEHUS 0 COKPALIEHHBIM HOHHBIM
YpaBHEHUSM;

* IPOTHO3UPOBATH PE3YNIbTATHI BO3ACUCTBUS Pa3IMUHBIX (AKTOPOB HA U3MEHEHHE CKOPOCTH
XUMHUYECKON PEeaKinH;

* IPOTHO3UPOBATH PE3YJIbTATHI BO3ACUCTBUS PA3IUUHbIX ()aKTOPOB HA CMEIIEHUE XUMUYECKOTO
paBHOBECHS.

* IPOTHO3UPOBATH CLIOCOOHOCTH BEIIECTBA MPOSBISTH OKUCIUTENbHBIE U BOCCTAHOBUTEIbHBIE
CBOMCTBa C y4€TOM CTeIeHel OKUCICHUS JIEMEHTOB, BXOISIINX B €r0 COCTaB;

* BBISIBJIATH CYIIECTBOBAHHME I€HETUYECKOM B3aMMOCBSI3U MEXK/1y BEIIECTBAMHU B Psiy: MPOCTOE
BEIIECTBO — OKCHUJ — TUAPOKCU — COJIb;

* XapaKTepU30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM M a30THOM KHCIIOT;

* IPUBOJIUTH IPUMEPHI YPAaBHEHUHN PEaKIIHii, JIeKaIINX B OCHOBE IIPOMBILIUICHHBIX CIIOCOO0B
MOJIy4eHUSI aMMHUaKa, CEPHOI KUCIIOTHI, YyT'YHA U CTaJH;

* OIMUCHIBATh (PU3MUECKHUE U XUMUYECKUE MPOIIECCHI, SBISIFOIIMECS YaCThI0 KPYTOBOPOTA BEIIECTB B
MIPUPOJIE;

* OPraHU30BbIBATh, IPOBOUTH YUEHUYECKUE MPOEKTHI MO UCCIEA0OBAHUIO CBOMCTB BEILIECTB,
MMEIOIINX BAXKHOE TPAKTUYECKOE 3HAUCHUE.



Conepxxanue y4eOHOro npeamera

8 kiace
Pa3zpnen yueOHoi OcHoBHOe cofiepkaHue pasaena yaeOHON POrpaMMBbI Konngecto
HpOrpaMMBI 9acoB
OcHOBHBIE MOHSTH IlepBoHaYyaJbHbIe XUMHYECKUE NIOHATHS 544

xuMuu (  ypOBEHBb
aTOMHO-
MOJIEKYJISIPHBIX
TIPE/ICTaBIICHNUH).

[peamer xumun. Tera u gewecmsea. OchosHble MemoObl
nosmanus. Habmoldenue, umepenue, Kcnepumenm.ICTOUHUKH
XUMHYECKOW HMH(OpMAIUU: XUMHUYECKas JuTeparypa, VHTepHeT.
dusnyeckne M XUMHYECKUE SIBICHWS. YCJIOBUS W IPU3HAKU
MPOTEKAHUSI XUMUYECKUX PEaKIMi. YucThie BeIecTBa U CMECH.
CriocoObl paznenenusi cMmeceil. Atom. Monekyna. XuUMHYECKUH
SJIEMEHT. 3HAKA XUMHUYECKHX DIIEMEHTOB. HpOCTI)Ie 1 CIIOXXKHBIC
BemiectBa. BanentHocts. CocraBieHue (opMyn OWHApHBIX
CoeIlI/IHeHI/Iﬁ 110 BAJICHTHOCTH AaTOMOB XHUMHWYCECKUX JJIEMCHTOB H
OlpenieNeHre BaJeHTHOCTH aTOMOB XHMHYECKHX 3JIEMEHTOB II0
(dbopmynaM OMHAPHBIX COCTUHEHHUH. 3aKoH NOCMOSIHCIMBA COCMAasa
seugecmsa. Xummdeckne (opmynsl. Muamekcel. OTHOCHUTENTbHAS
aTOMHasi W MOJEKyJisipHas Maccel. MaccoBoe umciio. MaccoBas
JIOJST XMMHYECKOTO DJIEMEHTa B COEOUHEHHH. 3aKOH COXpPaHEHHS
Macchl BEMECTB. XuUMHUYecKkne ypaBHeHus. Koadoumuentsr B
YPaBHEHUSX XWMHYECKHX pPEAKIUH KaK OTHOIICHHWS KOJMYECTBa
BEIIECTB, BCTYMAIONMX MW 00pa3ylomuxcs B  Pe3yibTare
XUMHYECKOM peakiuu. Kiaccupukanus XUMUYECKUX YpPaBHCHHIA:
pEaKIyy COeNNHEHUS, PA3IOKEHUS, 3aMEIIeHNs, OOMeHa. Y CIIOBHS
W TpU3HAKK TPOTEKaHUS XUMHUYEeCKHX peaknuil. KommuectBo
BemecTBa. Mojib — equHULA KOJudecTBa BewlecTBa. MolsipHas
macca. Ilpocrelimme pacdyeTsl IO YPaBHEHHUSIM XHMHYECKUX
peakiui.

JdemoncTrpanuu. O3HakomiieHHEe ¢ oOpa3namu
OPOCTBIX U CHOXHBIX BemecTB. CrnocoObl OYUCTKH
BEIIECTB: KPUCTAJUIM3ALUS, JUCTUILIALM, XpoMaTorpadus.
OneIThl, NOATBEPXKAAIOIIME 3aKOH COXPAHEHHS MAaccChl
BELIECTB.

JlaGopaTopHble onbIThI. PaccMoTpeHue BelecTs ¢
pa3in4yHbIMH (pr3nyecKUMHU cBolicTBaMu. Pa3nienenue cmecu
¢ momouibto MarauTa. [Ipumeps! GU3NUECKUX U XUMUYECKUX
SBJICHUU. Peakuuu, HIUTFOCTPUPYIOLINE OCHOBHBIE IPU3HAKU
XapaKTEPHBIX PEaKLUU.

IIpakTnyeckne padoTsl

JIaGopaTtopHoe 060py/1I0BaHHE U MPHUEMbI 0OpAILIEHHSI C HUM.
IIpaBuna Ge3zomacHON pabOTHl B XUMUYECKOH 1TabopaTOpUH.
OuncTka 3arpsA3HEHHON IOBapEHHOM COJIH.

PacueTHble 3agaun:

Brruniciienue 0OTHOCUTENBHON MOJIEKYJIIPHOM MacChl
BeliecTBa o ¢popmyie. Berurcienue maccoBoii 1onu
JJIEMEHTA B XMMUYECKOM COCIMHEHUU. Y CTAHOBJICHUE
npocTeiiiiei GopMyIbl BEIeCTBa [0 MACCOBBIM JOJISIM
JJIEMEHTOB.

Haxosx1eHre MaccoBoM J10JIM paCTBOPEHHOIO BEILIECTBA B




pacTBope. BeruucieHrne Macchl paCTBOPEHHOTO BELIECTBA U
BOJIbI JIJIs1 IPUTOTOBJIEHUS PACTBOPA ONPEACIEHHON
KOHLIEHTPALIUH.

OObEMHBIE OTHOIICHUS Ta30B MPU XUMHUYECKUX PEaKIUsX.
Boruncnenus no XMMU4ECKMM ypaBHEHHUSIM Macchl, 00béMaA 1

KOJINYECTBA BEUIECTBA OJHOTO W3 TPOIYKTOB PEAKIMU TIO
Macce MCXOTHOTO BEIIeCTBa, OOBEMY WM KOJIUYECTBY
BEIIECTBA, COJIEPIKAILETO OMPEACTIEHHYIO TI0JII0 TPUMECEH.

Kucsaopoa. Bonopoa

Kucnopon — xumuueckuii 3JIeMEHT U TPOCTOE BEIIECTBO.
O30on. Cocmas 6030yxa. Duznveckne ¥ XUMUYECKHE CBOWCTBA
kuciaopona. l'openue. llomyueHue M IPUMEHEHHE KHCIOPOJA.
Tennosou sgppexm xumuueckux peaxyusi. Ilonsmue o6 9Kk30- u
sHOOmMepMudeckux peaxyusx. Bogopon — XUMUYECKHI 3JIEMEHT H
npocroe BemecTBO. @PuU3MUecKue M XUMHUYECKHE CBOMCTBa
Bojopona. Ilomydenme Bomopoma B mabopartopuu. [lonyuenue
6000poda 6 npomviuiiennocmu. Ilpumenenue 6o0opooa. 3aKoH
ABorazpo. MoisipHblii 00beM ra3oB. KadecTBeHHBIC peakiUUd Ha
razoo0pasHble  BemecTBa (KUCIOpoAd, Bomopoa). (OO0beMHBIC
OTHOHICHUS I'a30B IIPU XUMHWYCCKUX PCAKIUAX.

JdemMoHcTpanmu..

[Tonyyenue u cobnpanue KUCIOPO1a METOJIOM
BBITECHEHHUS BO3/1yXa U BOJbl. OnipeiesieHue coctaBa
Bo3ayxa. Konnexyus negpmu, KameHHO20 yens u npoo0yKmo8
ux nepepabomxu.

[Tonyuenune Bomopoaa B anmnapare Kuma, nposepka
BOJIOPOJIa HA YMCTOTY, TOPEHUE BOJOPO/Ia, COOMpaHHE
BOJIOPOJIA METOJIOM BBITECHEHUS BO3JyXa M BOJIBL
JlaGopaTopHbIe ONbITHI.

O3HakoMmJIeHHE C 00pa3aMyu OKCHJIOB.

Bsaumopeticteue Bogopoaa ¢ okcuaom meau (11).
IIpakTnyeckue padoThl

[Tonydyenune KUCIOpOIa U U3yYEHUE €TO CBOMCTB.
[Tosnydenue Bo10poaa U UI3y4EHUE €0 CBOMCTB.
PacuerHbIe 3amaun:

Brluncienue OTHOCUTENBHOM MOJIEKYIISIPHOM MaccChl
BeliecTBa no ¢opmyse. Beiuucienne MaccoBoi 10u
3JIEMEHTA B XUMUYECKOM COEUHEHUU. Y CTAHOBJICHUE
npocTeiiiel GopMyIibl BEIIeCTBa IO MaCCOBBIM JOJISIM
3JIEMEHTOB.

Haxoxnenne maccoBoi 1011 paCTBOPEHHOTO BELIECTBA B
pactBope. Brruncienue Maccsl paCTBOPEHHOTO BELIECTBA U
BO/JIBI JUIsl IPUTOTOBJICHHS PACTBOPA ONPEACIEHHOU
KOHIIEHTPALMH.

OOBEMHBIE OTHOIIIEHUS Ta30B MPH XUMHYECKUX PEaKIIUsX.
Boruncnenust mo XMMHUYECKUM ypaBHEHHSIM MaccChl, 00bEMa 1

KOJIMYCCTBA BCHICCTBA OJHOI'O0 M3 TIPOAYKTOB pPCaKIMU 110
MaCC€ HCXOJHOI0 BCIICCTBA, 06’BéMy U1  KOJIHUYCCTBY
BCUICCTBA, COACPIKALICTO OHpCI[CJ'IéHHyIO JOJIFO HpHMCCCﬁ.




Boaa. PactBopsl

Booa 6 npupoode. Kpyeoeopom 600vi 6 npupooe.
Qusuueckue u xumuyeckue ceoticmea 600vl.OUnCTKa BOJIBL.
Aonparuss Boabl. PactBophl. Pacmeopumocms gewecms 6 8ooe.
Konuentpamuss pactBopoB. MaccoBas [0l  pPacTBOPEHHOTO
BEIIECTBA B PacTBOpE.

JdemoHcTpanmnm.

[Tonyuenne Bosiopoaa B anmapare Kuma, mposepka Bogopoaa
Ha YHMCTOTY, TOPEHHE BOJAOPOAA, cOOMpaHue BOJAOpOIa
METOJIOM BBITECHEHHS BO3yXa M BOJIBI.

Amnanu3s Bosibl. CHHTE3 BO/IBI.

JlabopaTopHble ONBITHI.

BsaumopeiictBue Bogopoaa ¢ okcugom meau (11).
IIpakTH4eckne padoThI

[IpuroroBiieHne pacTBOPOB € ONPENEIEHHON MacCOBOU
JoJiel pacTBOPEHHOTO BEIIECTBA.

Pemenune skcnepuMeHTaNbHBIX 3a7a4 10 TeMe «OCHOBHBIE
KJIACChI HEOPTAaHUYECKUX COCTUHECHHI.

PacuerHnblie 3a1auun:

BrrurciieHue 0OTHOCUTENBHOM MOJIEKYJIAPHOM MacChl
BemecTBa 1o Gopmyse. Berarcienne MaccoBOi 1071
3JIEMEHTAa B XMMUYECKOM COECIMHEHHUH. Y CTAaHOBJICHUE
MpOoCTeHIIe GopMyIIbl BEIIECTBA IO MACCOBBIM JIOJISM
3JIEMEHTOB.

Haxoxnenue maccoBoi 101 paCTBOPEHHOTO BEIIECTBA B
pactBope. Beruncienrne Macchl paCTBOPEHHOTO BEUIECTBA U
BO/IbI JUIsl IPUTOTOBJIEHUS PACTBOPA ONPEACIEHHON
KOHILIEHTpALUU.

OObEMHBIE OTHOILIEHUS Ta30B MPU XUMHUECKUX PEaKLUsX.
Boruncnenus mo XMMHYECKUM ypaBHEHHSIM Macchl, 00bEMa 1

KOJMYECTBA BEIIECTBA OJHOTO W3 MPOIYKTOB PEAKIMH I10
Macce KCXOJHOTO BelIecTBa, OOBEMY WIM KOJUYECTBY
BEIIECTBA, COJICPKAIIETO ONPEACTIEHHYIO JOII0 MPUMECEH.

OcCHOBHBIE KJIacChl HEOPraHUYECKUX COeIMHEeHUH

Oxcuppl.  Kmaccudukamms. Homenkxmarypa.  Oxcumpl
METAUIOB M HEMETAIOB. QDusuueckue ce0Ucmea OKCUOOS.
XUMHAYECKHE CBOWCTBA OKCHIOB. BsamMmoneincTtBue BOALI C
OKCHJIaMH METAJUIOB W HeMeTaIUIoB./lonyueHue u npumeHeHue
OKCUO08.

OcHoBaHusl. Knaccudukanms. Homenxnatypa.
Quzuueckue ceolicmea ocHosanuu. llomyuenue ocHoaHuUil.
XUMHYecKre CBOMCTBAa OCHOBAaHWI: B3aMMOJACHCTBHE C OKCHIAMH
HEMETAJIJIOB, KHUCJIOTaMHU. Peaxmus HeUTpanu3anuu.
AwmdorepHocTh. OCHOBHBIC NHIUKATOPHI.

Kucnorel. Knaccudukanus. Homenknatypa. @usuueckue




ce0LCcmaa KUCI0m. Honyuelme U npumeHerHue xuciom. XUMUYCCKUE
CBOICTBA KHCJIOT: B3aHMOI[€I>'ICTBI/IC C MfCTaljlaMH, OKCHIaAMH
MCTAJIJIOB. Kucnorusie HWHIUKATOPHI. H3meHnenue OKpacKu
HUHAUKATOPOB B pa3IMUHBIX CpCaax.

Comu. Knaccudukanus. Cpennue conu Homenknatypa.
Qusuueckue ceovicmea coneu. Ilonyuenue u npumeHenue
coseti. XUMHYECKHE CBOMCTBA COJICH: B3aMMOJCHCTBUE COJIEH C
MeTaJJIaMU, KHUCIIOTaMH, IejodaMu. ['eHeTndueckasi CBSA3h MEXKIY
KJIaCCaMH HEOPraHWYEeCKUX COeAMHEHUH. [Ipobrema 6ezonachozo
UCTIONb306AHUSL BEUWECME U XUMUUECKUX PeaKyull 8 NOBCEOHEEHOU
orcusnu.  ToxcuyHvle, 2opiouue U 63PbIBOONACHbIE Beulecmed.
bvimosas xumuyeckas epamomuocme.

JdemoHcTpanmum.

3HaKOMCTBO ¢ oOpaslaMu OKCHJOB, KHCJIOT, OCHOBaHUW W
coseit. HenTpammszanus ménoyum KHUCIOTOW B NPUCYTCTBUH
WHJIAKATOpA.

JlabopaTopHble ONBITHI.

OnbITHI, TOATBEPAKIAIONINE XUMUYECKHE CBOMCTBA KUCIIOT,
OCHOBaHMH.

IIpakTH4yeckne padoThI

Pemenune skcnepuMeHTaNbHbIX 3a7a4 110 TeMe «OCHOBHBIE
KJIaCChl HEOPraHUYECKNUX COECIMHEHUI.

PacuyerHblie 3a1aum:

BrrurciieHue 0OTHOCUTENBHOM MOJIEKYJIAPHOM MacChl
BemiecTBa o Gopmyse. Berarcienne MaccoBO 1071
3JIEMEHTAa B XMMUYECKOM COECIMHEHHUH. Y CTAHOBJICHUE
MpocTeiiie GopMysIbl BEIIECTBA IO MACCOBBIM JIOJISM
3JIEMEHTOB.

Haxosxienne MaccoBoi 10JIM paCTBOPEHHOTO BEILIECTBA B
pactBope. Beruncienrne Macchl paCTBOPEHHOTO BEUIECTBA U
BO/IbI JUIs1 IPUTOTOBJIEHUS PACTBOPA ONPEACIEHHON
KOHILIEHTpaLUU.

OObEMHBIE OTHOILIEHUS Ta30B MPU XUMHUUECKUX PEaKLUsX.
Boruricnenuss mo XuMUYECKHM ypaBHEHHUSM Macchl, 00bEMa U

KOJIMYECTBA BEIECTBA OJHOTO W3 MPOAYKTOB PEAKIUHU IO
Macce KCXOJHOTO BelIecTBa, OOBEMY WIM KOJUYECTBY
BEIIECTBA, COJICPKAIIETO ONPEACTIEHHYIO JOII0 MPUMECEH.

[Tepuognueckuit
3aKOH H
reproandecKas
cucTemMa
XUMHYECKIX
anemenToB JI.1.
Meuneneesa.

Crpoenue aToma.

Crtpoenue aToMa: siApo M dJIEKTpoHHAs obonmouka. Cocmas
A0pa amoma: npomomnsl, HeumpoHul. H3omonvl. 3apsd amomno2o
sa0pa. llepmogmueckuii 3axkon J[.M. MeHneneesa. Ucropus
OTKpBITHA TEPUOINYECKOro 3aKkoHa. llepronnyeckas cucrema Kak
€CTECTBEHHO - HayyHasi KjlacCU(HUKAIWsi XUMHUYECKUX 3JIEMEHTOB.
Tabnuunas Qopma mpeacTaBieHUs KIaCCH(PHUKALUU XUMHYECKHX
anemenToB.  Ctpykrypa Ttabmuubl «llepuommueckas cucrema
xumuueckux anemeHtoB [[.U. MenneneeBa». @U3NUYECKUN CMBICI
aTOMHOTO (ITOPSIAKOBOI0) HOMEpa XMMUYECKOr0 JIEMEHTa, HoMepa
IpyHnel (Ui 3JIEMEHTOB A-TpYyNI) M HEPHOAa TMEPHOIUYECKON
CHCTEMBI. DJEKTPOHHas 000JIOUKa aToMa. OJEKTPOHHBIE CIOU




aTOMOB 3JIEMEHTOB MaJbIX NepuonoB. CTpOEHHE >HEPreTHYECKHUX
ypoBHEH  aToMoB  mepBeIX 20  XMMHYECKMX  3JIEMEHTOB
nepuonuyeckoit cucremsl [I.JI. MenneneeBa. 3aKOHOMEPHOCTH
W3MEHEHHUS] CBOMCTB aTOMOB XHMMUYECKMX JJIEMEHTOB M HX
COEMHEHUN Ha OCHOBE IMOJIOKEHHSA B IMEPUOAMYECKOUW cHCTeMe
J.W. MenneneeBa u cTpoenusi atoma. 3HadueHue [lepuonuueckoro
3akoHa /[.1. Menneneena.

JdemoHcTpaumuu:
@uU3MYECKUE CBOMCTBA  WIEJIOYHBIX  METAJUIOB.
BzanmopeiicTBie OKCHIOB HATpHs, Maruus, Gpocdopa, cepor
C BOJIOM, MCCIEAOBAHUE CBOWCTB IOJIYYEHHBIX IPOJYKTOB.
B3anmopeiictBue HaTpus U Kainus ¢ BOJAOW. DPu3HUECKHe
CBOIICTBA TajJoOreHoOB. BzamMoAeHCTBHE aAMIOMHHHSA C
XJIOpOM, OPOMOM H MOJIOM.

Crtpoenue OnekmpoompuyamenbHoCMb amomos xumuyeckux | 94
BCIICCTB. onemenmos. KoOBalleHTHasi XUMHUYECKas CBs3b: HEMNOJSIpHAs U
Xumueckas nonspras. Ilousmue o 6000poOHOL CE53U U ee GIUAHUU HA
CBAIH @uzuueckue cgolicmea seuecms Ha npumepe oovl. VIoHHas CBS3b.
BanenTtHOCTB, CTENEHb OKHCIIEHUS, 3apsA] MOHA. Merammndeckas
CBSI3b. Tunet  Kpucmaiiuyeckux  peuiemox (amomuas,
MONEKYAAPHAS, UOHHAS, Memaniuieckas). 3asucumocmso
@usuueckux ceolicme Gewjecme Om MUNA KPUCMATIUYECKOU
pewemku. OKUCTUMENbHO — 80CCMAHOBUMENbHbIE PeaKYUU.
JdeMoHcTpanun:
ComnocraBnenue (U3UKO-XUMHYECKUX CBOMCTB
COEJIMHEHUH C KOBAJICHTHBIMU U HOHHBIMU CBSA3SMHU.
Bcero 70 4.
9 kiacc
Pa3nen yueGHOM OcHoBHOe coiep:kaHHe pa3jiesia yIeOHOH MporpaMMBbI Konunuectso
MIPOrpaMMBbl 4acoB
Mmuoroobpa3zue Honsmue o cxkopocmu xumuueckou peaxyuu. Paxmopet, | 154
XUMUYECKUX GAUAIOWUE HA CKOPOCHb XUMUYECKOU peakyuu. DK30TEPMUUYECKUE,
peakuui SHIOTEPMUYECKHUE pEaKLMH. Touamue o

kamanuzamope.Knaccupuranuss ~ XMMHUECKHX  PEaKUUd IO
pa3IMYHBIM TPHU3HAKAM: YHUCIYy M COCTaBYy HCXOIHBIX U
MOJYYEHHBIX BEILECTB; M3MEHEHHUIO CTENEHEH OKHCIEHHsS aTOMOB
XUMHAYECKUX 3JIEMEHTOB; IOIJIOMIEHUIO WIIM BBIACICHUIO YHEPTHH.
OneKTpoNnTHYECKAas JMCCOLHALINS. OJEeKTPONUTHI U
HeanekTpoiuThl. Monbl. KaTnoHel M aHuoHbl. Peakuun MOHHOTO
oOMeHa B pacTBOpax »BJEKTPOIMUTOB. YCIOBHS TNPOTEKAHUS
peakuuii HoHHOrO o6mMeHa. OOpaTuMble U HEOOPAaTUMBIE PEAKLINH.
ONEeKTpONNTHYECKass AMCCOLMALUSA KHUCIIOT, IIETOYed M COJEH.
Crenenp okucinenus. OnpeneneHue CTENEHH OKUCIEHHS aTOMOB
XUMHYECKUX  DJIEMEHTOB B COEIUHEHMAX.  OKUCIHUTEINb.
BoccranoButens. CylHOCTE OKHCIHUTENBHO-BOCCTAHOBUTEIBHBIX




peaKkuuu.

IIpakTnueckne padorwl: IlpusHaku npoTexaHus
XUMHYECKUX peakiuii. Peakuimu noHHOTO 0OMEHa.
Jdemoncrpauuu: JlemoHcTrpauuu. lcnelTanue pacTBOpOB
BEIIECTB HA DJIIEKTPUYECKYIO IPOBOAMMOCTh. JIBHXKeHUe
MOHOB B JJIEKTPUYECKOM I10JIE.

JlabopaTopuble onbITbl.- Peakiuu oOMeHa  Mexay
pacTBOpaMu NIEKTPOJIUTOB.

PacuerHble 3a5aun:

BI)ILII/ICJIGHI/ISI 10 XUMHUYCCKUM ypaBHeHI/ISIM MacCcChlI, O6"I)éMa
WM KOJIMYECTBA BEIIECTBA OJIHOTO U3 MPOIYKTOB PEAKIUHU 110
Macce MCXOJHOTO BEIIECTBA, OOBEMY WJIM KOJIMYECTBY
BENIECTBA, COJIEPKANIETO ONMPEETEHHYIO IO MPUMECEH.

MHorooo
pa3ue BelllecTB

EcrecTBeHHBIE ceMelicTBA XHUMHYECKHX 3JIEMEHTOB
HEMETALJII0B.

Hemeranasl IV — VI rpynn u ux coennHenns

OOmrast xapakTepUCTUKAa HEMETAZIOB Ha OCHOBE WX
MOJIOKEHUSI B TEPUOJMYECKON CHCTEME XHMHUYECKHX JIIEMEHTOB
JO.W. MenpaeneeBa. 3aKOHOMEPHOCTH HM3MEHEHUs (PU3NYECKUX H
XUMHAYECKUX CBOWCTB HEMETANIOB — TMPOCTHIX BEIECTB, HUX
BOJIOPOJTHBIX COCTMHCHNUH, BBICIIIHX OKCHJIOB u
KHUCIIOPOAOCOACPKAIMX KHCIOT Ha MpuMepe 3iaeMeHToB |1V —
Vllrpymm.I'anorensl: ¢u3udeckue #W XUMHYECKHE CBOWCTBA.
CoelMHEHUSI  TAJOTEHOB:  XJIOPOBOAOPOJ,  XJIOPOBOAOPOIHAS
kucinora u ee conu. Cepa: QuU3MUECcKre M XHMHUYECKHE CBOMCTBA.
CoelMHEHUST Cephl:  CEPOBOAOPON, CYIbOUABI, OKCHIBI CEpHI.
CepHasi, ceprucmas u cepo8o00poOHas KUCIOMbL  UX COITU. A3OT:
(dusnveckre U XUMUYeCKHe cBoicTBa. AMMuak. Conu aMMOHUSL
Oxkcunbl a30Ta. A30THas KucioTa u ee coiau. Pochop: hu3mdaeckue
n xuMuueckre cpoiictBa. CoemmaeHus docdopa: okcuna docdopa
(V), oprodochopHas KHUCIIOTa U €€ COMH. YTIEPOm: (GU3NUECKHE
XUMHYECKUE CBOWCTBA. Awiomponus yerepooa: aimas, epagum,
Kapoun, ¢yniepenvl. CoemuaeHns yraepona: okcuasl yriepoaa (I1)
u (IV), yrompHas KucioTa u ee conu. KpemHuil u e20 coeOuHeHus.

JdeMoHcTpanum:

Ddu3nYEeCKre CBOMCTBA FrAJIOTC€HOB.
[Tonyyenue xJ10pOBOIOPOJA U paCTBOPEHHUE €0 B BOJIE.
AnnoTpornHbie MOAU(HUKAIUU cepbl. OOpasibl MPUPOIHBIX
Cynb(uIOB U Cynb}aTos.
[lonyyenne ammumaka W €ro pacTBOPEHHE B BOJE.
OszHakomiieHHe ¢ oOpa3laMud  NPUPOAHBIX HHUTPATOB,
¢docdaros
Mopenu KpUCTAJUTMUECKUX PEIETOK anMmasa u rpadura.
3HaKOMCTBO ¢ oOOpasllaMu TPUPOTHBIX KapOOHATOB W
CUJIUKATOB

IIpakTnuyeckune padoThbl:

KauectBenHble peakiii Ha HOHBI B pacTBope. Pemenue

IKCIIEPUMEHTAIBHBIX 3a1a4 1o Teme «Hemeramner [V — VII
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TPYIII U UX COEIMHEHUI». PElIeHne 3KCIEPUMEHTAIIBHBIX
3aga4 no reme «Kuciopoa u cepa»
[Tonyyenue amMuaka U U3y4eHHE €T0 CBOMCTB.
[TosrydeHune yriekuciaoro ra3a u U3y4eHHeE €ro CBOMCTB.
JlabopaTopHble ONBITHI:
BriTecHeHne ramoreHamu JIpyr Apyra M3 pacTBOPOB HUX
COCIMHECHU.
KauectBennsle peakuuu cyinbduna-, cynb@ur- u cymbdar-
HMOHOB B PacTBOPE.
O3HakoMJieHHE ¢ OOpa3mamMu cepbl M €€ TPHPOIHBIMH
COCTMHCHUSIMHU.
Bs3anMonelicTBue cojiell aMMOHUS CO IIIEJTOYaMHU.
KauectBennsie peakiuu Ha KapOOHAT- U CHJIMKAT- HOHBI.
KauecTBeHHas peakuys Ha yriI€KHMCIIBIN Ta3.
PacuerHblie 3agaum:

Brruucnenuss mo XMMHUYECKUM YpPaBHEHHUSIM MacChl,
00b€éMa WIM KOJIMYECTBA BEIIECTBA OJIHOTO W3 TPOJYKTOB
peakmuy TO0 Macce HCXOAHOTO BEMIeCTBa, OO0BEMY WU
KOJINYECTBY BELIECTBA, COAEPIKAILIErO ONPEACIEHHYIO IO
MIpUMeECEH.

MeTajuibl M X COeTHHEHUSI.

OO0mrast xapakTepuCTHKa METaUIOB Ha OCHOBE WX
TOI0JICEHUe MEMALI08 8 NePUOOUUECKOl CUCEMe XUMUYEeCKUX
onemenmos [.U. Mendeneesa. Memannvt 6 npupode u obujue
Ccnocodvl ux noaydenus. 3aKOHOMEPHOCTH M3MEHEHHS (QU3HICCKUX
Y XUMHYECKHX CBOMCTB METAIIIIOB — MPOCTHIX BEIIECTB, HX OKCHJIOB
W THIPOKCHIOB Ha mpumepe diemeHToB |-lllmepuomos. OO6mme
XVUMHAYECKUE CBOWCTBA METAJUIOB: PEaKIUUW C HeMeTalllaMH,
KHCIIOTaMH, CONISIMH. DIeKMPOXUMUYECKULL PSO  HANPSIICEeHULL
memannog.  lllenoynple  MeTaJuIbl W WX  COCAWHCHUS.
[IenoyHo3eMeNbHBIE METAIBl U WX COCAWHEHUS. AIOMUHHMA.
AMdorepHOCTh OKCHAAa W THAPOKCHAA amoMuHMs. OOmmas
xapakrepructuka xene3a CoemuHEHHs jKelne3a M HMX CBOMCTBA:
OKCHJIBI, THAPOKCHABI U comu xxene3a (11 u III).

I[IpakTuyeckue padborTbl:
Penienne skcriepuMeHTaNbHBIX 33134 M0 Teme «MeTtamisl u
UX COCIMHCHUS.

JemMoncTpanuu.  3HaKOMCTBO ¢ oOpa3mnamu
BRXHEUIIIMX COJICH HATPHS, KaJHsl, MPUPOJHBIX COCIMHECHUM
KaJbIUs, pyJdaMu JKelle3a, COCIUHEHUSMH aJIOMUHUS.
B3aumoneiicTBue mMIETOYHBIX, IEIOYHO3EMETBHBIX METAIIIOB
U amoMHuHHS ¢ BoAoW. CkUraHue jkene3a B KUCIOPOJE U
XJiope.-

JlaGopaTopubie omnbIThbl. [lomydyenue ruapokcuaa.
ATIOMHUHHS ¥ B3aUMO/JICHCTBUE €T0 ¢ KHUCIOTaMHU U IIeT0YaMH.
[Monmyuenue ruapoxcuaoB xenesa(ll) u xemeza (IlI) u
B3aUMO/JICHCTBUE UX C KUCIOTAMH U IIEIIOYaMHU.

Pacuetnple 3a1aun. BeraucineHus mo XuMU4ecKuM

YpaBHCHHAM MACCHI, 00beMa W KOJIMYECTBa BCIICCTBA




OJIHOTO M3 IIPOAYKTOB PEAKIIMH 10 MACCE UCXOIHOTO
BEIIECTBA, 00bEMY MM KOJIMYECTBY BEIIECTBA, COJIEPKAIIETO
OIPEAEIIEHHYIO JIOJII0 IPUMECEH.

Kpatkuii  0030p IepBonayaibHble cBeeHUsT 00 OPraHMYeCcKUX 10 u.

BaXKHEHIINX BellecTBaX

OpraHNYECcKHX

BEILECTE. [lepBoHayanpHble CBEACHUS O CTPOCHHHM OPraHHYECKUX
BEIIECTB. YTJIEBOJOPOJBI: METaH, 3TaH, OSTWIeH. Mcmounuxu
1211e8000P0008: npUpoOoHbIl 2as, Hegpmy, 207,
Kucnopoaconep:xamue coequHEHUS: CIUPTHI (METaHOJ, 3TAaHOI,
[IIMIEPUH),  KapOOHOBBIE  KHCIOTBHI  (YKCyCHas  KHCJIOTa,
aMUHOYKCYCHasl KHCJIOTa, CTEApUHOBAsl M OJEWHOBAs KHCIIOTHI).
buonornueckn BaKHBIE BEIIECTBA: JKUPBI, TJIIOKO3a, OENKH.
Xumuueckoe — 3acpsisneHue  okpydcaiowel  cpedvl U e20
nocieocmaus.

Bcero 68 u.




TemMaTHuyecKkoe IJIAHUPOBaAHUE

8 knacc
Paznen yueOnoi No Tema ypoka ¢ 31IeMEHTaMHU COJICPHKAHUS KomnnuectBo
MIPOTPaMMBbI ypoKa 4acoB
1 uemeepmov— 18uacos
OcHosnvle nonamusa xumuu (ypoeens amoMHO-MOIEKYIAAPHBIX npeocmaenenuit) (54 u)
ITepBoHayasbHbIe XMMUYeCKUE NOHATHS (18 u)
IIepBoHauanbHbIC 1 [Ipenmer xumun. XuMus Kak 4acTh €CTECTBO3HaHMs. BemecTBa u ux coiictBa. JlabopaTtopHblit 1
XUMHYECKUE onwIT Nel. 3yuenue ¢puzndeckux CBOMCTB BellecTB. 1ena u gewyecmsea. OcHO8HbLE MemOObl
TOHATHS no3Hanus: HaboO0eHUe, USMEpPeHUe, IKCNePUMEHN.
2 MeTtonpl no3HaHust B XUuMuu. OCHO8HblEe MemoObl NO3ZHAHUSA. HAOII00eHUe, U3MepeHUe, IKCHePUMEHN 1
Hcmounuxu xumuueckou ungopmayuu: xumudeckas aumepamypa, Mumepuem.
3 IIpakTuyeckass padora 1. JlabGoparopHoe oOopyAOBaHNE U MPUEMBI OOpAICHHS C HUM. 1
[IpaBmia Ge3omacHOi pabOTHI B XUMUYECKOU JTabopaTopun. CTpoeHHE IJIaMECHH.
4 Uucteie BemiectBa U cmecu. CriocoObl pazaenenus cmecei. CriocoObl OUMCTKU BEIIECTB: 1
OTCTauBaHHe, (PUIBTPOBAHUE, BBHIMAPUBAHHE, KPpUCTAIIM3ALMS, TUCTUWIISIIKS. JlaGopaTopHbIii
onbIT Ne 2. CriocoOsl pa3aeneHust cmeceit. Yucmole gewgecmea u cmecu.
5 IIpakTuyeckass padora 2. OuucTKa 3arps3HEHHON MOBAPEHHOU COJIH. 1
6 Pu3nuecKkne U XMMUYECKUE SIBJICHUS. XMMUYECKUE PEAKIU. Y CIOBUS U MPU3HAKU TPOTEKAHUS 1
xumudeckux peakuuid. Jlaboparopusbie onbIThbl Ne 3. @U3HuecKUE 1 XUMUYECKUE SBICHUS.
7 ATOMBI, MOJIEKYJIbI U MOHBL. Amom. Monekynvl. Honuwi. 1
8 BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTpOoeHUsA. Kpucraminueckue pemeTky. 1

Tunwi Kpucmajilu4eCKux peutenmok (CZI’I’ZOMHCI}Z, MOJEKYIIAPHAA, UOHHAA, Memafmultecmm).
3asucumocmu qbu?uqecmtx ceoucme seutecme om mund KpucmaiiudiecKkou peutemku.
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Kpucmannuueckue u amopguvie sewjecmsa.

[Ipocthie u cnoxHbIE BellecTBa. XUMUYECKUIl AmeMeHT. JIabopaTopHblii onbIT Ne4.
OsHaxkomiieHHE ¢ 00pa3laMy MPOCTBIX U CIO0XKHBIX BEIIECTB. O3Hakomuenue ¢ 06pasyamiu npocmvlx

(M@maﬂ]lbl u Hefl/lemaflflbl) U CJIOICHBIX 6eujecme, MUHepalo8 U COPHblx nopod.
Hpocmbze U CJ10JICHblE seujecmea.

10

SI3bIK XMMUM. 3HAKH XUMHYECKUX 31eMeHTOB. OTHOCUTEIIbHAS aTOMHAs Macca.

Xumuueckutl snemenm. 3uaxu xunmuuecxuy anemenmog. OmHocUmMenbHAs, AMOMHAS U MOJIEKYIAPHAA
Mmacewl. Maccosoe yucno. Amomnas e()uﬁuua Mmacceol.

11

3aK0H IMOCTOSTHCTBA COCTaBa BEIICCTB.

12

Xumunyeckue ¢Gopmynsl. Muaekcsl. OTHOcUTeNnbHas MoJIeKylspHas Macca. KauecTBEeHHBIM U
KOJIMYECTBEHHBIM COCTaB BemecTBa. Omuocumenvras moaekyaapuas macca . Kauecmeennwiii u
KOIUYEeCmEeH bl COCMA8 6euecmeda.

13

MaccoBas JO0JIs1 XUMHYCECKOT'O 3JIEMCHTa B COCAUMHCECHUMU.

Pacuémmuuvie 3a0auu.
Buiuucnenue omnocumenvHoti MOJZQKyJZﬂpHOIZ Mmdacceol seujecmea no qbopMsze.

Boluucnenue maccogou 0oau 31emMeHma 8 XuMuueckom cOeOuHeHuu.
Ycemanosnenue npocmertiuieti oopmynvl éeugecmea no Macco8biM O0IAM IJEMEHMO8.

14

BaneHTHOCTh XUMHYECKUX DJIEMEHTOB. Onpez[eneHI/Ie BaJICHTHOCTH 3JIEMCHTOB II0 (bOpMYJ'IaM
6I/IHapHBIX COCIMHCHHNU.

Onpedenenue 8aleHMHOCMU D]IEMEHMO8 NO POpMYIaM OUHAPHBIX COEOUHEHUL.

15

CocraBieHre XHUMHYECKUX q)OpMy.TI 6I/IHapHBIX COGI[I/IHGHI/Iﬁ 110 BAJICHTHOCTH.

16

AToMHO -MOJICKYJISIDHOC YUYCHHUC.

17

3aKOH COXpaHEHUS MacChl BemlecTB. JKu3Hb u desmenvHocms M.B.Jlomonocosa.

18

Xumnueckue ypaBHeHus. KospuuneHTst.
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Bropasi yerBepTh - 14 yacos

IMepBoHavaabHbIe XUMHYecKue OHATHS (4 4), Kuciopon (5 1), Bogopon (3 4u), Bona. PactBopbl. (2 1)

[lepBonauanbHbIe 19 Tunel XUMHUYECKUX peakuuil. ¥Ycio6us u npusHaku npomexkanus XuMudeckux peakyul.
XUMHUYCCKUC JladopaTopHble onbIThI Ne 5. Peakiiust 3amerieHust Meau xene3oM. PasznokeHne OCHOBHOTO
TOHATHS kap6onara meau (11).
20 Pacuernble 3a1a4n. Beruncienne OTHOCUTEIEHON MOJIEKYJIIPHOM MacChl BELIECTBA 110 (OpMYIIE.
Brruncnenue MaccoBoil 10J11 3JIeMEHTa B XUMUYECKOM COEIMHEHUH. Y CTAaHOBJIEHUE MPOCTENIIEH
(opMyIbl BeIIeCTBa MO MacCOBBIM JIOJISIM AJIEMEHTOB.
21 KonTpoabnasi padoraNel. no teme «llepBoHavanbHble XUMUYECKUE TOHATHS.
22 Pa6ora Hag ommOkamu no teme «llepBoHayanbHbIE XUMUYECKHE TTIOHATHUS.
23 Kucnopon, ero o0mas xapakrepuctuka. [loaydenue kucnopoaa. @usndeckre cBOWCTBA KUCIOPOa.
Kucnopoo — xumuueckuii snemenm u npocmoe eujecmeo, HaxodcoeHue 8 npupooe, e2o 0owasl
Kucnopon xapaxmepucmuka Ilonyuenue u npumenenue xuciopooa. Quszuueckue c8ouUcCmsea KUCI0pood.
24 XUMUYECKUE CBOMCTBA U MPpUMEHEHNE Kucaopoa. Okcuabl. KpyroBopoT kuciopoaa B IpUpOJIE.
JladopaTopHblii onbIT Ne 6. O3HaKOMIIEHHE C 00pa3IaMu OKCHIIOB. 1enio6otl 3(hghexm Xxumuueckux
peaxyuil. [lonamue 06 2K30- U IHOOMEPMULECKUX PEAKYUSIX.
25 IIpakTuyeckas padora 3. [losydyeHue KuCI0poa U U3y4CHHUE €ro CBOMCTB.
Kauecmeennvie peaxyuu na cazoobpasnvie sewjecmea (KUCiopoo)
26
O30H. AJIIOTPOIHS KUCIOPOAA.
27 Bo3nyx u ero cocras. 3amura aTMOC(EpHOro Bo3ayxa OT 3arpsisHeHul. Cocmag 6o30yxa.
Bonopon 28 Bonopon — xumMu4eckuii 311eMEHT U IpocToe BemecTBo. dusnueckne cBOMCTBa BOJOPOIA.

ITonmyyenue Booposa B nabopatopui. [lonyuenue 600opoda 6 npomwiuiiennocmu. Mepsbl
0e30macHOCTH Ipu paboTe C BOJOPOIOM.
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Ionyuenue 600opooda 8 1ab6opamopuu U NPOMbIUIEHHOCIU U €20 (hu3udecKue ceoluCmed.

29 XUMHYECKUE CBOWCTBA BOAOPOA U ero npuMeHenue. Jlaboparopuslii onbIT Ne7. B3aumopeiictsue
Bosiopona ¢ okcuaoM meau (I1). Ilpumenenue 6ooopoda.. Booopoo — soccmanogument.
30 IIpakTnueckas padora 4. IlomydyeHue Bo1oposa U U3yYEHUE €T0 CBOMUCTB.
Kauecmeennvie peaxyuu na cazoobpasmnvie sewgecmea ( 6000pood).Th.
31 Bona. Metonibl onpenienieHns cocTaBa BOJbl —aHalIu3 M CUHTE3. Boja B MpHUpPOJAE U CIOCOOBI €€
OYMCTKHU. Adpanus BOJbI.
Bona. Pactsopsr. 32 dusnuecKre 1 XMMUYECKHE CBOWCTBA BOBI. [[puMeHEHUE BOIBL.
. Tperbst yeTBepTh - 20 yacos
Bona. PactBopbl. (11 1), OcHOBHBIE KJIacChl HEOPraHUYeCKUX coequnenuii (9 1)
33 Boaa — pactBoputens. PactBopsl. HachlllieHHBIE W HEHACBIIIEHHBIE PacTBOphI. PacTBOpuUMOCTH
BEIIECTB B Bojie. Kpy2osopom 600bi 6 npupoode. Aspayus 600bl.
Boga. PactBopsr. 34 MaccoBas 10751 pacTBOpEHHOTO BenlecTBa. KoHlleHTpalus pacTBOPOB.
35 IIpakTuyeckan padora 5. IlpurorosneHue pacTBOPOB € ONPENCIEHHOM MAaCCOBOM JOJIEN
PacTBOPEHHOTO BELIECTBA.
36 IToBTOopenue u 00600meHne no remaM «Kucnopoa», «Bonopoa», «Bona. PactBopsi».
Pacuémnuie 3a0auu.
Haxooicoenue maccosoii donu pacmeopénnoo eeujecmea 6 pacmeope. Boiuucienue maccol
PAcmeopEénHO20 8euecmaa u 8600bl O NPUSOMOBIIEHUS. pACEOPa ONPeOeléHHOU KOHYEHMPAYUU.
37 KonTpoabHnast padora Ne2 no remam «Kucnopoa»,«Bonopon», «Boaa. PactBopsi».

Pacuémmuvie 3a0auu.
Haxooicoenue maccosout donu pacmeopénnozo eeujecmeaa 8 pacmeope. Bviuucienue maccol
PAcmeopéHHO20 8euecmaa U 8600bl O NPUSOMOBIIEHUs. PACEOPa ONPeOeléHHOU KOHYESHMPAYUU.
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38 Pabora Haj omnOKamu.
Mouib — enuHuIa KOJMYECTBa BellecTBa. MoJsipHas macca.
39 Brruucnenust mo XuMU4eCKUM YpPaBHEHUSM.
40 3akoH ABorazipo. MoJisipHbIil 00BEM ra3os.
41 OTtHocuTenbHas IIOTHOCTH Fa30B.
42 OObEéMHBIE OTHOILIEHUS Ta30B MPU XUMHUYECKUX PEAKIUIX.
43  PemieHre pacdeTHBIX 3a7a4. BBIYHCICHHS C WUCIOJB30BAaHUEM TOHATHH «Maccay, «KOJHYECTBO
BEILIECTBA», «MOJISIPHBIA 00BEM», «MoJsipHass Macca». OO0véMmHble OMmHOWIeHUs 2a308 Npu
XUMUYECKUX PeaKyusix
OcHoBHBIE 44 Okcupnpl: Kiaccu@uKanus, HOMEHKIATypa, CBOMCTBA, MOJyUEeHHE, IPUMEHEHNUE. BaowcHeliuue
KJIaCChl Kaaccvl Heopeanuyeckux coeounenutl. OKcuovl. cocmas, Kiaccuguxkayus, OCHOGHblEe U KUCTOMHbIe
HEOPraHMYECKUX OKCUObI, HOMEHKIamypa, guzuieckue u Xumuieckue ceoucmasd, noiyienue, npumeHeHue
COEIUHEHUN
45 IMaapoxcuasl. OcHOBaHUS: KiaccuduKalus, HOMEHKIATYpa, MOJydeHue.
Quzuueckue ceoticmea ochoganuu. Ilonyuenue ocnoganuii
46 XUMHUYECKUE CBOMCTBA OCHOBaHUI. OKpacka MHAUKATOPOB B IIEIOYHON M HEUTPAIbHBIX Cpeiax.
Peakuus weitpamuzanuu. [Ipumenenue ocHoBanuii. Jlaboparopubie onbIiThl Ne§. ColicTBa
PacTBOPUMBIX U HEPACTBOPUMBIX OCHOBaHUM. Peakyus nelimpanusayuu. Mnouxamopul. H3menenue
OKPACKU UHOUKAMOPO8 8 PA3IUUHBIX CPEeOaXx.
47 AMdoTtepHbie OKCHABI U THAPOKCUIBI. JIabopaTopHbIii onbIT Ne 9.B3aumoaeiicTBue ruapokcua
LMHKA C pacTBOpPaMu KUCJOT U LIEJIOYEH.
48 Kucnotel. CocrtaB. Knaccuduxanus. Homenknarypa. Ilonyuenue kucior. Qusuueckue ceoticmea
kucaom. Ilonyuenue u npumenenue KUCI0m.
49 Xumnueckue cpoiictsa kuciotT. Maaukaropsl. Jlaboparopubie onbiThl Ne 10 . /leficTBue KUCIOT Ha

UHAUKATOpbl. OTHOIIEHUE KUCIIOT K MeTallaM. BoimecHumenvHulil psio Memaiios.
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50 Conu: coctaB, Kiaccu(uKaus, HOMEHKJIATypa, CIOCOObI moaydeHus. Quzuueckue ce0uUCmea 1
coneii. Pacmeopumocms coneiti 6 ooe.

ol CnoiictBa coneit. Ilonyuenue u npumenenue conetl. 1

52 l'enetnueckass CBsI3b MEXAYy OCHOBHBIMHU KJIacCaMU HEOPTaHHMYECKUX COeAUMHEHUU. [Ipobrema 1

0e30nacHo20 UCNONb308AHUS seuecme U XumMudeckux peam;m? 6 NOBCEOHEBHOU HCUZHU. Toxcuunwie,
coprodue U 63pbl60OONACHbLE 6e€UeCcmEd. boimosas xumuueckas cpamMontHoCma.

xumMnuyeckux jiemenToB .. MenneneeBa. Ctpoenue atoma (74), Ctpoenne BemectBa. Xumuueckasi cBsa3b (9 4)

YerBépTasi 4erBepTh - 18 uacon
OcCHOBHBIE KJIACChl HEOPraHu4YecKHX coequHeHuii (2 1), [lepuoauyeckuii 3aKoH ¥ mepuoANYECKasi CHCTEMA

OcHOBHEBIE 1
KIacChl 53 IIpakTuyeckas padora 6. PeuneHue skcniepruMEHTAIBHBIX 3aAa4 M0 TeMe «OCHOBHBIE KJIACCHI
HEOPraHMYeCKUX .
POp—— HEOPraHUYECKUX COCTMHCHUI.)
54 KonTpoabnas padora Ne3 1o teme «OCHOBHBIE KJIACChl HEOPTaHMYECKHUX 1
coeuHEeHUIN.JlabopamopHvie onvimul. Onvlmoul, NOOMeEEPHCOArOUjUe XUMUYECKUE CBOUCMBA
OKCUO08, KUCTIOM, OCHOBAHUU, AMPOMEPHBIX 2UOPOKCUOO08 U COJIEl.
55 Pabora max ommoOkamu. Knaccudukanus xumudeckux 3mmeMeHTOB IloHsATHE O Tpymnmax CXOJHBIX 1
[Tepunoanueckuit 2JIEMEHTOB. [lepsonauanvuvie nonvlmku Kilaccupuxayuu xumuyeckux siemenmos. Ilonsmue o
3aKOH u 2PYNNax CXOoOHbIX djemenmos. Ecmecmeennvie cemelicmea weniouHbiX Memaniios U 2al02eHO8.
MepuoauIecKast bracopoonsie eazwi.
cucrema 56 [Tepuoanueckuii 3akon J[. 1. Menneneena. 1
XUMHYECKUX
snementoB JI.N. 57 [lepnonnueckass tabnuma xumuueckux snementoB Jl. . MenneneeBa. (kopotkas ¢popma): A- u b- 1
Menpeneena. TPYIIBL, TEPUOAbL. DuU3UUeCKULl CMBICT AMOMHO20 (NOPAOK0B020) HOMEPA XUMUYECKO20 NeMeHma,

HOMepa 2pynnvl U nepuooa nepuoouteckoll cucmemsl (015 snemenmos A , b-epynn).

24




58

Crpoenue artoma: sSApO, PHEPreTUYECKUU YpPOBEHb. CocraB  atomubix  sjaep. M3oTombl.
XUMHUECKHIA DIEMEHT — BUJ aTOMa C OJUMHAKOBBIM 3apsanoMm siapa. Cocmae amommuvix sadep:
npomoHsl U Heumpouvl. Mzomonvl. Xumuueckuii s1emMeHm — U0 amoma ¢ 0OUHAKOBLIM 3aPSOOM
a0pa. 3apso amomHoeo a0pa, Maccosoe HUcio, omHocumenvHas amomuas macca. CospemeHHas
DOopMYIUPOBKA NOHAMUSL KXUMUYECKUU DIeMEHNY.

59

Pacriosioc)keHre  3NEKTPOHOB IO dHepreTudeckuM ypoBHsM. CoBpemeHHas  (opMmymupoBka
[IEPUOINUECKOT0 3aKoHa. Cmpoenue sHepeemuueckux ypogHel amomog nepevix 20 Xumuueckux
p6 nepuoouueckou cucmemvl /{.U. Menoeneesa. Cospemennas gopmyruposxka nepuooutecKkoco
3axonomepHOCcmU USMEHEHUsI CEOUCME AMOMO8 XUMUYECKUX DJIeMEHMO8 U UX COeOUHEeHUll HaA OCHOGe
usi 8 nepuoouyeckou cucmeme J[.U. Menoeneesa u cmpoenust amoma.

60

3HaueHue nepuoanueckoro 3akona /1. 1. Menaeneesa. Hayunvle docmuoicenus

J.U Menoeneesa. Hayunvle oocmuocenus /. U. Menoeneesa: ucnpasierue omHoCumenbHulx
AMOMHbBIX MACC, NPeOCKA3aHUe Cyuecmeo8aHus. HEOMKPLIMbLX J/IEMEHMO8, NepPecmanoB8KU
XUMUYECKUX DTIeMEHMO8 8 nepuooudeckoli cucmeme. Kusnv u desmenvnocms /{.M.Menoeneesa.

61

[ToBTOopenue u o06o6menne 1o Teme «llepromuueckuii 3aKOH W TEPUOIUYECKAs CHCTEMa
xuMmudeckux aneMeHToB J[. 1. MenneneeBa. CtpoeHue atomay.

Crpoenue
BEIECTBA.
Xumuaeckas
CBSI3b

62

BHCKTpOOTpI/IHaTCJ'IBHOCTI) aTOMO6 XUMHWUYECCKHUX DJICMCHTOB.

63

KoBanenTHas xumuueckast CBsi3b: HENOJIsIpHAast U nosipHast./lonamue o 6000poOHOIL C853U U ee
BIUAHUU HA (puzudecKue ceolcmsea euecmes Ha npumepe 00bi.

64

HMounnas cBs3b.

65

BaneHTHOCTS M CTeNIeHh OKHUCIICHMA. HpaBHna OIIpCACIICHUA CTEIICHEH OKHCIICHHS 3JICMCHTOB.

66

OKHUCAUTENHEHO-BOCCTAHOBUTENbHBIC peakiuu. Cmenens okucienus. OnpeodeieHue cmeneHu
OKUCTIEHUS AMOMO8 XUMUYECKUX IIeMeHmMOo8 8 coeduneHusx. Oxuciumens. Boccmanosumens.
Peaxyuu uonnoeo obmena. Ycnosusa npomexanus peaxyuti uonno2o oomena. CyuHocms
OKUCTUMENbHO-80CCIMAHOBUMENbHBIX PeaKyull.

67

HOBTOpCHI/Ie n O606H_ICHI/IC 10 TCMEC ((CTpOCHI/IC BeIIeCTBA. XUMHUYECKAsl CBI3hY.
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68 Koutpoabnas pat6ora Ne4 no temam «llepuommueckuit 3axon [. M. MenneneeBa», «CtpoeHue 1
atomay, «CTpoeHue BEIIECTBAY.
69 Pabora Hag ommOKamu. 1
70 [ToBTOpenue u 0600ImIeHne Kypca 8 Kiacca. 1
TeMaTn4yeckoe NJIAHUPOBAHUE
9 knacc
Paznen yaeOnou No Tema ypoka ¢ 37eMEeHTaMU COJIEPKaHUS KonnuectBo
MPOrpaMMBbl 4acoB
ypoka
1 yeTrBepTh (18 1)
Mmuorooopa3zue xummnuyeckux peakumid (15 4), Muorooopasue BemectTn(3 1)
Mmuoroo0pasue 1 OKHUCAUTENEHO-BOCCTAHOBUTENbHBIE peakiuuu. Cmenens okucnenus. Onpedenenue cmenenu | 1
XMMHYECKUX PEeaKI[Uil OKUCTIEHUSL AMOMO8 XUMUYECKUX dJleMeHmo8 6 coedunenusx. Oxuciumens. Boccmanosumens.
CywHocms  oxkuciumenvHo-eoccmanosumenvuvlx — peaxkyut.  Cocmasnenue  ypasHeHutl
OKUCTUMENbHO-80CCIMAHOBUMEILHBIX PEaKyull ¢ NOMOWbIO 21eKMPOHHO20 OAlanca.
2 Peakuuu coenvHeHus1, pa3noKeHus, 3aMelIeHUst 1 0OMeHa C TOUKH 3PEHUS OKUCICHUS U 1

BOCCTAaHOBJICHUA.

K/ZCZCCM¢MKCILIM}Z XUMUHYECKUX peakuud no pas3iuvdHbiM NPUSHAKAM. YUCTY U cocmaesy UCXOOHBIX
U NoOJIY4eHHbIX sewecme, USMEHEHUIO cmenenell OKUCIeHUST AMOMO8 XUMUYECKUX INIEMEHRM OB,
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TennoBoit 3PPEeKT XUMUUYECKUX PEaKUUi. DK30- U SHAOTEPMUUYECKUE PEAKILIUH.

Tennosoti  sppexm  xumuweckux peaxyuii IK30- U SHOOMEPMUYECKUE  PeaKyul.
Tepmoxumuueckue ypaenenus. Pacuemsl no mepmoxumuyecKum yYpagHeHUsIM.

Ckopoctb xumuueckux peakiuil. [lepBoHauasibHble IpeaCcTaBIEHUS O KaTaluse.

TTowamue o cxonnemi xumuueckux nP/lKI/!Ml/Vl. CDCZKI’I’IOpr, GlUAIOUUe Ha CKOPpOCmMb XUMUYECKUX
peaxkyuu. Tonamue o Kamaiusamope.

IIpakTnueckas padora 1. IIpu3Haku npoTekaHuss XUMUYECKUX peakuui. 3ydenue
BJIMSIHUS YCIIOBUM ITPOBENCHUSI XUMHUUYECKOW PEaklMK Ha €€ CKOPOCTb.

OOpatumbie 1 HEOOpaTUMbIe peakiud. [[oHsATHE 0 XUMUYECKOM PAaBHOBECUH.

Pacuémmnvie 3a0auu. Boluucnenuss no mepmoxumuyeckum ypasHeHusM peaKyull

BxonHasi KOHTpoOJIbHasA padora.

DNIEKTPOJUTUYECKAS JUCCOLUALIMS. DJICKTPOJIUTHI U HEINEKTPOoJuThl. MoHbl. KaTnOHBI 1
aHnoHbl. CyIIHOCTB MpoLecca MEKTPOIUTUYECKON nucconmannu. [ uopamuas meopus
pacmeopos.

DIEeKTPOTUTHIECKAs JUCCOIHMAITUS KUCTIOT, Ieioueit u coyeil. Crnabble U CUIIbHBIC
AeKTPOJUTH. CTEneHb JUCCOIMALIH.

10

Peakuuu monHoro o6meHa. YcaoBHs MPOTEKAHUS PEaKIUii HOHHOTO OOMEeHa.
JlabopaTropublii onbITNel.Peakiinu oOMeHa MEXTy paCTBOPaMH JIEKTPOJIUTOB.

11

XHUMHUYECKHE CBONCTBA OCHOBHBIX KJIacCOB HCOPraHn4CCKUXx COCJIMHEHUI B CBETE
HpC,Z[CTaBJ'IeHI/Iﬁ 00 SHCKTpOHHTquCKOﬁ Jucconnanmy 1 OKMCIUTCIBHO-BOCCTAaHOBUTCIbHBIX
peaKkuuAax.

Cmenenwv ouccoyuayuu.

12

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNYCCKUX COCIUHEHUH B CBETE
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MIPEJICTABICHUH 00 ICKTPOTUTUYECKOMN TUCCOLUAIIUU M OKUCITUTEIFHO-BOCCTAHOBUTEIBLHBIX
peaKuusX.

Cmenenwb ouccoyuayuu.

13 I'mapomus cone. O6o0menne no temam «Kimaccupukanus XUMHYECKHX pPEaKIui» H
«DQNEKTPOJIUTUYECKAS TUCCOLHALIMS

14 IIpakTnueckas padora 2. Peakunuu noHHoro oOMeHa. Penienne skcrieprMeHTalbHbIX 3a]1a4
no Teme «CBOWCTBa KHCJIOT, OCHOBAHUH M COJIEH KaK 3JIEKTPOIUTOBY.
Jlabopamopnvie onvimul. Peakyuu obmena mesxrcoy pacmeopamu 31eKmpoaumos.

15 KonTtpoasnas padoraNelno temam «Knaccudukaius XUMHUECKUX peakuit» u
«DQNEKTPOIUTUYECKAs TUCCOLIHALINS.

MHorooopa3ue Bemects (43 1)
MHuoroo6pasue BeniecTB 16 [TonoxeHne rajoreHoB B EPHOIUICCKON TaOINIIe U CTPOCHHE UX aToMOB. CBOMCTBA,

MOJIy4YeHHe U MPUMEHEHHUE rajoreHoB.
Ilonosicenue Hememanios 6 nepuoouyeckol cucmeme Xumudeckux snemenmos JI.H.
Menoeneesa. Obwue ceoticmea nememannog. lanoecenvi:  Ilonodcenue 6 nepuoouueckoi
cucmeme XUMUYECKUX OINeMEHmMO8 cmpoeHue ux amomos. Haxoocoenue 6 npupooe.
Qusuueckue u Xxumuueckue ceolicmea 2anocenos. (CpasHumenbHas XapaKmepucmura
2anozenos. llonyuenue u npumeHenue 2ailo02eHos.

17 Xnop. CBoiiCTBa U IPUMEHEHHUE XJIOPA.
Qu3zuueckue u xumuieckue ceoticmea xaopa. llpumenenue xnopa.

18 CoeanHeHUs raJIoTeHOB: XJIOPOBOIOPO, XJIOPOBOIOPOAHAS KHCIOTA U €€ COJIH.

X0pOBOIOPOA: OTYYEHUE U CBOMCTBA.

Qu3zuueckue ceoticmsa. llonyuenue.
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MHuoroo0pa3ue BeIecTs.

Hewmerannst IV — VIl rpynn
U UX COEIMHEHUS

2 yeTBepTh (14 1)

Mmuorooopasue BemectB.Hemeraminl IV — VI rpynn u ux coequnennsi(14 1)

19

Consnas xucnoTa u €€ conu. JlabopaTropusblii onbITNe2. BeiTecHEHUE TajioreHaMu Ipyr
Jpyra u3 pacTBOpPOB UX CO€TUHEHUN. X1oposodopoonas kucioma u eé conu. Kauecmeennas
peaxkyus Ha X1opuo-uorvl. Pacnosnasanue xnopuoos, 6pomuoos u uoouoo.

20

IMpakTuueckass padora 3. KauecTBeHHbIE PEAKIIMU HA HOHBI B PACTBOPE.

21

[Tonoxenue kuciaopoia U Cepbl B MEPUOAMUECKON CHCTEME XUMHUYECKUX 3JIEMEHTOB,
CTpOCHHE HX aTOMOB. AutoTporusi cepbl. JIabopaTopHbliii onbITNe3. O3HaAKOMIICHHUE C
o0pasmamu cepbl ¥ €€ IPUPOTHBIX COCTUHEHUM.

Tlonosicenue 6 nepuoouyeckoli cucmeme XUMUYECKUX IJIEMEHMO8, CMpPOeHUe UX amoMos.
Cepa. Annomponus cepovl. Haxoocoenue 6 npupooe.

22

Cepa: pusnyeckue u XuMHUYECKUE CBOMCTBaA. [IprMeHeHHE Cephl.

23

CoeauHeHus cepbl: cepoBOAOPO, cyabhuasl. CepoBOIOPOAHAS KUCIOTA U €€ COJIH.
JlabopaTropublii onbiTNe4, KaduecTBeHHas peakiys Ha Cyab()u1-HOHBI.

24

Oxkcun cepwi(I1V). Cepnaucras kucinora u e€ conu. JlabopaTopHblii onmbITNeS.
KauectBenHnas peakuus Ha cyinbGUT-UOHBL Quauueckue u Xumuieckue ceoucmaa.
Ipumenenue. Ceprucmas xucioma u eé conu.. Oxcuo cepol(VI).

25

Okxcup cepri( V). Cepnas kucnora u e€ conu. Jlaboparopubiii onbITNe6. KauecTBeHHas
peakius Ha cynbdar-uonsl. Cepras kuciom u eé conu. Xumuieckue ceoticmea pazoasieHHol
CEpHOIL KUCTIOMBbI.

26

OxucnuTenbHbIC CBOMCTBA KOHHCHTpHpOBaHHOﬁ CepHOﬁ KHUCJIOTHI.

Xumuueckue ceoticmea KOHu@HmpMpOBClHHOZZ cepHoﬁ xuciomsl. Xumuueckue pPeaxkyuu,
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Jescawyue 6 OCHoge noy4erHus cepHoﬁ Kuciaiomsl 6 npoOmMvlUlIEHHOCMU. HPMMEHeHue cepHoﬁ
KUCjonivl.

27

IIpakTnueckas padora 4. PenieHue skcriepMMEHTaIbHBIX 3a7a4 110 Teme «Hemeramnsl [V —
VII rpynn u ux coequHeHnin». Penienne skcriepuMeHTanpHbIX 3anad no teme «Kwuciopon u
cepan.Jlabopamopnvie onvimel. O3nakomienue ¢ obpazyamu cepvl U €€ NPUPOOHBIX
coedunenuil. Kauecmeennvle peakyuu Ha cyivpuo-, cyib@um — u cyavham-uoHvl 8 pacmesope.

28

Pemenne pacu€THbix 3a1a4. BblunciaeHus Mo XMMUYECKUM YPaBHEHUSIM MacChl, 00beMa U
KOJIMYECTBA BEIIECTBA OJIHOTO U3 IMPOAYKTOB PEAKIIMH 110 Macce NCXOJHOIO BEIIECTBa,
00BbeMyY WIIM KOJIMYECTBY BEIIECTBA, COJAEPIKAIIETO ONPEACICHHYIO JI0JII0 PUMeECeii..

29

[Tonoxxenue azota u pocdopa B NIEPUOANUECKON cUCTEME XUMUYECKUX JIEMEHTOB, CTPOCHHE
HUX aTOMOB. A30T: CBOMCTBA U MPUMEHEHHUE.

Tonoorcenue 6 nepuoduuecmﬁ cucmeme XumudeCKux 91eMermoes, Cmpoerue ux amomoe.
Azom: cj)us’uqecmte U Xumu4eckue ceotcmaa, noJjliy4erue u npumeHeHue.

30

Amvmuak. Ou3n4ecKne U XuMU4YecKre cBoicTBa. [lonyuenne u npuMeHeHue.

Dusuveckue u xumudeckue ceolucmeda aMmuaKd. HOlelleHue U npumeHerue.

31

IIpakTnyeckasi padora 5. [lonydyeHne amMMuaka v U3y4YECHHUE €rO0 CBOMCTB.

32

Conn aMMOHUS.

3 yerBepTh (204)
Mmuoroo6pa3sue Bemects: Hemeranianst IV — VII rpynn u ux coeaqunenusi(13 u),

MeTaJuibl ¥ X coeauHenus (7 1)

33

A3zoTHas KHUCJIOTA. CTpOCHI/Ie MOJICKYJIBI. CsoiicTBa pa36aBJ'IeHH01>i a30THOM KHCIIOTHI.
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Azommuas kucioma u eé ceovicmeaa. OkuciumenvHule ceolicmea azomuou kuciomel. Ilonyuenue
a30mHOU Kuciomol 8 1abopamopuu. Xumuyeckue peaxkyuu, iexcaujue 8 OCHO8e NowyYeHuUs
A30MHOU KUCIOMbL 8 NPOMBIULLEHHOCTIU.

34 CaoiicTBa KOHILICHTPUPOBAHHOU KUCJIOTHI.
35 Conu a30THOM KHCIOTHL. A30THBIE YHOOpeHUs. Aszomuwvie yoobpeHnus. Kpyeoeopom azoma
npupooe.
MHuoroo06pa3ue BeecTs: 36 ®docdop. Amnorporust pocdopa. CpoiictBa docdopa. Duzuueckue u xumuyeckue c8oUCmMaa
Hemeramnst IV — VII rpynn docgopa.
¥ UX COCIMHEHMS 37 Oxkcun pochopa(V). Dochopnas kucnota u €€ conu. PochopHbie yIoOpeHus.
Opmodgocgopnas kucnoma u eé conu. Docgopnvie yoobpenus.
38 [Tonoxenue yriiepojia ¥ KpEeMHHUS B MEPHUOJUYCCKOW CHCTEME XUMHUYECKHX 3JICMCHTOB,
CTpOEHHUE UX aTOMOB. YTJepo/: (pu3nueckue u XMuMUYECKUE CBOUCTBA. Aniomponus yenepooa:
anmas, epagum, kapoun, yriepenvt Coedunenus yenepooa. okcuo yenepooa (IV), YVeonvnas
Kucnioma u eé conu. Kauecmsennas peaxyus na kapoonam-uonvl Kpyzoeopom yenepooa 6
npupooe.
39 XUMHYECKUE CBOMCTBA yriaepoaa. Ancopouus. Opeanuueckue coeOuHerus yeaepood.
40 VYrapHbplii Ta3, CBOWCTBA, (PU3MOJOTHUYECKOE JACUCTBUE HA OpraHu3M. Opeanuueckue
COeOUHEeHUs Yelepood.
41 VYrnekucnslii Ta3. YroipHas kuciota u e€ conu. KpyroBopoT yriepoja B Ipupo/e.
JlaGopaTopubie onbIThINe7. KadecTBeHHAas peakius Ha yriaekucibli ra3. KauectsenHnas
peakius Ha KapOOHAT-HOH.
42 IIpakTnueckas padora 6. IlomydeHne yriaekucioro rasza M U3y4eHHE €ro CBOMCTB.

Pacno3HaBanue Kap6OHaTOB.
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43

Kpemuuii u ero coenunenus. Crexno. LlemeHr.

Oxcuo kpemnus. Kpemnesas kucnoma u eé conu. Cmexno. Llemenm.

44 Oo6o611enue mo Teme «Hemeramin.

45 KonTpoabHnas padora Ne2 no teme «Hemeramibi.
Pacuémmnuie 3aoauu.
Buluucnenus no xumuueckum ypasHeHusM Maccol, 00béma u KoIu4ecmea 8eujecmsa 00H020 U3
NPOOYKMO8 peakyuu no mMacce UCXo0H020 eewecmad, 06vEmy Ul KoIuuecmay eujecmad,
cooeparcauyeco ONPeoesénHyIo 000 npumecell.

Mertautsl ¥ uX coenuHenus | 46 [TosoxkeHre MeTaioB B IEPUOJUYECKON CUCTEME XHUMUYECKUX 3neMeHToB 1. .
MenneneeBa. Metamudeckas cBsi3b. O0mue ¢puzndeckue cBoiicTBa MeTauioB CIiIaBsl
MeTtaioB. JlabopaTopHblii onbIT Ne 8. M3yuenue o0pasnoB MmetaimioB. Cmpoerue ux
amomos. Memannuueckas ces3b.

47 Merasuibl B mpupo/ie U o01Iue CrocoObl UX MOJTYICHHS.
Obwue pusuueckue ceoticmea memannos. Cniasobl Memaiios

48 OO01re XMMHUYECKUE CBOMCTBA METAJIOB: PEeaKLUU ¢ HEMETaJUIaMU, KUCIOTaMu, COJISIMU. Psin
AKTUBHOCTH (RJIGKTPOXUMUYECKHUI psif HanpsbkeHui metaiuioB. JlaGopaTopHblii onbIT Ne9.
B3anMoselicTBue MeTauIoB ¢ pacTBOPAMU COJICH. DieKmpoxumuyeckuil psio HanpsiceHul
Memannos.

49 [[{enounble MeTasuIbl U UX coequHeHusa. Haxoxnenue B npupoae. Puznueckue 1 XuMHUYECKHE

CBOMCTBA.

Tlonoorcenue wenounvlx Memanios 8 nepuooudecKoll cucmeme xumuieckux snemenmos /. H.
Menoeneesa, cmpoenue ux amomos. Haxoorcoenue 6 npupode. @Puzuueckue ceolicmsa.
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50

OKCI/II[BI U TUAPOKCHU/IBI HICJIOYHBIX METAJIJIOB. HpI/IMeHeHI/Ie IICJI0YHBIX MCTAJLJIIOB.

Xumuueckue ceolicmea wenounvlx memannos. IlIpumenenue wenouHblX Memaiio8 U Uux
CoeouHeHUl.

51

[[[énouHo-3eMenbHBIE METAUIBI U UX coequHeHns. Haxoxaenue B npupoje. Kansuuii u ero
coequaeHus. JKECTKOCTh BOJBI U criocoObl €€ ycrpaHenus. Jlaboparopusiii onbiT NelO.
O3HaKoOMJIEHHE CO CBOMCTBAMH M MPEBPALICHUIMH KapOOHATOB U THAPOKAPOOHATOB.
Tonooicenue wenouno-3emenbHbIX MEmanilos 8 NePUOOUUECKOl Cucmeme XUMUYEeCKUx
anemenmos /. U. Menoeneesa, cmpoenue ux amomos. Haxoxcoenue 6 npupooe. Maenuti u
Kanvyuil, ux easxcreluiue coeournenus. Kécmrkocmu 600l u cnocobwl €€ ycmpaneHus.

52

Amomunnii. Haxoxnenue B npupojae. CBONCTBA AIFOMUHUS.

Tlonooxcenue anromunus 8 nepuoouyeckol cucmeme xumudeckux snemenmos /. . Menoene-
esa, cmpoeHue e2o amoma. Haxoowcoenue 6 npupode. Qusuueckue u Xxumuieckue ceoucmea
anomunus. [lpumenenue anromunus.

4 yerBepTh (16 4)

MeTtayibl ¥ uX coequHeHust (6 1), Kparkuii 0030p BaxHeiimux opranmyeckux BemecTB (10 u)

53

AMdoTepHOCTh OKCHIA M THUApPOKCcHIA anroMuHus. JIabopaTopHbii onbIT Nell.
[Tonyuenue rupokcHia aATFOMUHHS U B3aUMO/JICHCTBHE €T0 ¢ KUCIOTaMH U IIEI0YaMH.

54

Kenezo. Haxoxaenue B npupoje. CBOMCTBA kKeme3a.

Tlonoocenue diceneza 6 nepuoouueckotl cucmeme xumudeckux snemenmos /. U. Menoeneesa,
cmpoenue e2o amoma. Haxooicoenue 6 npupode. Quuueckue u XumudeckKue Ce0UCMEA
Jlcenesa.

55

CoenunHeHus xene3a U UX CBOMCTBA: OKCHJIBI, TUAPOKCUABI 1 conu xene3a (11 u III).
JlaGopaTopHblii onbiT Nel2.KauyecTBennas peaxius Ha uoHel Fe** u Fe3*. Baocueiiwue
coeOuHeHUs Jcene3a U Ux c8oUCmaa: oKcuobl, 2udpoxcuosl u conu sxceneza (11 u Il).

56

HpaKTI/I‘IECKaﬂ paﬁoTa 7. Penienue OKCIICPUMCHTAJIbHBIX 3aJa4 I10 TEMC «MeTtamnsl u
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nX COCIUHCHU).

57

[ToaroroBka kK KOHTPOJIBHOM padoTe. Pemienue 3anau. BeruncneHus mo XuMu4eCKum
ypaBHEHUSIM MacChl, 00bEMa MUITM KOJIMYECTBA OJTHOTO U3 MPOJYKTOB PEAKIIMU [0 MACCe
UCXOJHOIO BEUIECTBA, 00BEMY UM KOJIMYECTBY BEIIECTBA, COIEPIKALLIETO ONPENEIEHHYIO
JIOJIIO TIPUMECEN.

58

KonTpoabHnas padora Ne3 no teme «MeTtamibi».

Pacuémmnvie 3a0auu. Boluucnenus no XuMuieckum ypasHeHusmM mMaccol, 00véma unu Koaude-
CcmMea 00HO20 U3 NPOOYKMO8 PeaxKyuu no Macce UCXO0OHO20 8eulecmsed, 00bEMY UIU
KOJIUYEeCm8Y 8elecmsd, cooeparcaeco onpedesénHyio 000 npumecell.

Kpatkuit 0030p
BaXXHEHUTITIX OpPraHN4YeCKuX
BEIIIECTB

59

HepBOHa‘—IaJ'IBHBIe CBCIACHUA O CTPOCHUHN OPraHUYCCKUX BCIICCTB. Hpe()fwem OPZGHMUQCKOZZ
Xumuu. HeopeaHulteCKue u opeanuvecKkue coeOuHeHUsl. YZJZQPO() — OCHO8A JiCU3HU HA 3eme.
Ocobennocmu CmpoeHus anmoma yeﬂepoda 6 Op2aHU4YeCcKux COeOUHEHUSX.

60

VYrneBogoponsl. [IpenenbHbie (HACBHIMIEHHBIE) YTIIEBOIOPOIBI.

[IpenenbHple (HACBHIMICHHBIC) YIIIEBOMOPOJLI. MeTaH, 23TaH, MpomMaH — MPOCTEHIIHe
NPEACTABUTENIM TIPEACIbHBIX YIieBoA0pooB. CTpPYKTypHBIE (OPMYIBI  YTICBOJIOPOIOB.
I'oMonorudeckuit ps NpeAeabHBIX YIIEBOAOPOAOB. [ omonocu. Duzuueckue u XuMuyeckue
CBOUICMBA NPEOEebHBIX Y21e6000p0008. Peaxyuu eopenus u samewenus. HaxoocOenue 6
npupooe NpeoevHuIX Yeae000po0os. Ilpumenenue memana. HMcmounuku yene8000po0os:
NpUpoOHblll 2a3, Hehmvb, Y20ilb.

Xumuyeckoe 3azpsznenue okpyscaioujeli cpeovl U e20 NOCIeOCMBUSL.

61

HenpenenbHble (HEHACHIIIEHHBIE) YTIEBOJAOPO/IBL.

HenpeoenvHvle (nenacviugennvie) y2ne8000poosl. ImuieHosbill psao HenpeoebHbIX
y2ne6o00po0os. Imunen. Dusuyeckue u xumuyeckue ceoticmea smunena. Peakyuu
npucoeounenusi. Kauecmeennas peakyus na smunen. Peakyus nonumepusayuu. Ilonusmuien.
Ipumenenue smunena. AyemuneHo8wlll psi0 HenpeoeibHbIX Yene8000p0008. AyemiuieH.
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Ceoticmea ayemunena. lIpumenenue ayemuena.

62

[IpousBoHbie yriaeBoaopoaos. CiupThL.

Kpamxuii  0630p  opeanuueckux  coedunenuni  Kucnopoocooepycawue — coeounenusi
00HOAMOMHble CRUPMbL (MEMAHOA, JMAHOL), MHO20AMOMHbIE CRUPMbL  (IMUTEH2AUKOTD,
2/IUYePUH).

63

Kap6onoBbie kucnotel. Cnoxknbie 3¢upsl. JKupsl.

Kapbonosvie kucromsr (Mypagvunas, ykcycHas, amumoykcychas, cmeapunosas). CrodicHvle
9¢hupul. Buonocuuecku 8axcHvle 8eujecmsa: HCupbi.

64

YrnesBoasl.

YVenesoowl (anoko3a, caxaposa, Kpaxmaa, yeunonosa).

65

AMUHOKHCIOTEL beku.

Ponv 6enkoe 6 opeanusme.

66

[Tonumepsl.

Tonamue o gvlcokomonexynapHuix eewecmeax. Cmpykmypa noiumepos: MoOHoMmep, NOIUMep,
CMPYKmMYPHOE 36eH0, cmeneHb nonumepusayuu. Ilonusmunen, noaunponuier,
NOJIUBUHUTIXTIOPUO.

67

HToroBasi KOHTpoJIbHAsI padoTa 10 TeMe «MHOTo0Opasue BEIIECTB.

68

O6001eHne Kypca XuMUu

35




	1.2.5.12.
	Муниципальное бюджетное общеобразовательное учреждение
	Республики Татарстан
	Предметные результаты

	Личностные универсальные учебные действия
	Тематическое планирование
	8 класс
	Тематическое планирование (1)
	9 класс


