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Paboyasi nporpamMma no XxuMuM 1Jis1 8 Kj1acca cocTaB/IeHa HA OCHOBeE:
1. 3akona «O06 ob6pazoBanum B Poccuiickoit @enepanum» ot 29.12.2012r. Ne 273- O3 (¢ uBMEHEHUSIMN);

2. @enepa’dbHOrO TOCYAAPCTBEHHOTO O0pa30BaTEIbHOIO CTAaHJapTa OCHOBHOTO OOMIET0 O0pa3oBaHMs, YTBEPKIAEHHOTO TPUKAa3oM MUHHUCTEpPCTBA
oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17.12.2010r. Ne1897(c n3MeHEHUSIMH U TIOTIOJIHCHUSIMH ),

3. OcHOBHOI 00pa30BaTEIBbHON MPOTPAMMBI LITKOJIBL;

4. YyeOHOro IUIaHAa IIKOJIBI,

5. T'omoBoro yuebHOTO KajieHAapHOTO rpaduka Ha TEKyIUil y4eOHBIN TOI;

6. Paboueli mporpammbl npeameTHou JmHMH y4deOHWKOB [. E. Pymsutuca, @. I'. ®enpamana. OI'OC. Xumus. 8-9 kmaccel: mocobwe s y4duTelen

o0mieo0pazoBarenbHBIX yupexaeHui, coct. ['apa H. H., M. «IIpocBemenuey, 2011 r.;
7. YueOnmka: Pymsutuc I'. E., @enpaman @. I'. Xumus. 8 kmacc. @I'OC.: yueOHuK a1 00meodpazoBaTesbHbIX yupexaenuit / Pymsutuc I'. E. - M.:
[Tpocsemenwue, 2018.

Ilenu o6yuenus c yuemom cneyuguxu yuedHo20 npeomema
OcHOBHbIE yenu U3y4yeHus: XMMUY HaIlPaBJICHBI:

. Ha 0cBOeHUe 8adiCHelwux 3Hanuti 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XUMHUH, XMMUYECKOH CUMBOJIHKE;

. Ha o0@ladeHue yMeHusMu HaOJ0JaTb XUMHUYECKUE SBJICHMS, NMPOBOAUTh XUMHUYECKHI IKCIEPUMEHT, MPOU3BOJUTH pacyeTbl HA OCHOBE
XUMHUYECKHUX (POPMYJI BELIECTB U YPABHEHUN XUMUUYECKUX PEaKLUi;

. Ha paseumue TO3HABATEIIbHBIX MHTEPECOB M WHTEJUIEKTYaJbHBIX CHOCOOHOCTEH B Ipolecce MPOBEACHUS XUMHMUYECKOTO SKCIIEPUMEHTA,
CaMOCTOSITENIbHOTO MPUOOPETEHUS 3HAHUI B COOTBETCTBUU C BOSHUKAIOIIUMHU KHU3HEHHBIMU OTPEOHOCTIMH;

o Ha 6ocnumanue OTHOILIEHUS K XUMHUM KaK K OJTHOMY U3 (DyHAaMEHTaJbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS M AJIEMEHTY OOIIeueI0BEeYeCKOi
KYJIbTYpHI;

. Ha npumeHenue NOLyYeHHbIX 3HAHUU U yMeHuil U1 0€30IacHOr0 MCII0JIb30BaHMsI BEILIECTB M MaT€pHajIoB B OBITY, CEIbCKOM XO035ICTBE U Ha
IIPOU3BOJCTBE, PEILICHMS IIPAKTUYECKUX 3a/1a4 B [IOBCEIHEBHOM KU3HU, NIPEAYIIPEKACHUS SABJICHUN, HAHOCAILMX BPEX 340POBBIO YEIIOBEKA U OKPYXKAIOLLEee

cpene.

3aoauu ooyuenus.

OpHoM W3 BaXHEWIMX 3aJa4 OCHOBHOTO OOIIEro oOpa3oBaHMs SBISIETCA MOATOTOBKA OOYYAIONIUMXCS K OCO3HAHHOMY W OTBETCTBEHHOMY BBIOOpY
KU3HEHHOTO M TipodeccrnoHanbHoro myTr. O0yJaromuyecs T0JDKHBI HAYIUTHCS CAMOCTOATENIEHO CTABUTD IIEJIA U OTIPEACIIATh MyTH UX JOCTHKEHHUS, UCIIOIH30BATh
MPUOOPETEHHBIN B IITKOJIE OIBIT B peAbHOMN KH3HH, 32 paMKaMu y4eOHOTO Tpoliecca.

Xumus Kak ydeOHBIN TpeIMeT BHOCHT CYIIECTBEHHBIM BKJIQJ B BOCHUTAHWE W Pa3BUTHE OOYYAIOIIMXCS; OHA MPHU3BAaHA BOOPYXKUTh WX OCHOBAMHU
XUMHYECKUX 3HAHWUH, HEOOXOAMMBIX [JIsi TIOBCETHEBHOW JKMU3HM, 3aJI0OKUTh (YHIAMEHT IS JajdbHEHIIero COBEPIISHCTBOBAHMS JTHUX 3HAHUM, a TaKkke
croco0cTBOBaTh 0€30IaCHOMY TIOBEJIEHUIO B OKpYXKarolleld cpeie M OepeXHOMY OTHOIICHHIO K Hel. Pa3BuTHe MO3HaBaTeNbHBIX WHTEPECOB B Ipolecce
CaMOCTOSITENTLHOTO MPUOOPETEHNUS XUMHUYECKHUX 3HAHUIN M UCTIOJIb30BaHNE PA3IMYHBIX UCTOYHHUKOB HH(POPMAIINH, B TOM YUCIIE KOMIBIOTEPHBIX.

Bocnuranue yOexIeHHOCTH B MO3UTUBHOM POJM XMMHUU B JKU3HH COBPEMEHHOIO O0IeCTBa, HEOOXOIUMOCTH XUMHUYECKH TPaMOTHOTO OTHOIIEHHUS K
CBOEMY 3/I0POBBIO U OKPY’KaIOLIEHN Cpee.



|. INTAHUPYEMBIE PE3YJIBTATHI OBYYEHMWSA.

Yuawuiicsa 8 knacca naywumces:
® ONUCHIBATH CBOICTBA TBEPABIX, KUAKUX, FA3000pa3HBIX BELIECTB, BBIACISAA UX CYIIECTBEHHbIE IPU3HAKH,
® XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHUIO U CBOWCTBAM, YCTaHABJIMBATh MPUYMHHO-CIIEICTBEHHBIE CBSA3H MEXKIY JAaHHBIMU XapaKTePUCTUKAMHU
BEIIIECTBA;
® PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJ1a, XUMHUYECKHUH 3JI€MEHT, IIPOCTOE BEIIECTBO, CJIOKHOE BEILIECTBO, BAJICHTHOCTD,
UCIOJIb3YS 3HAKOBYIO CHCTEMY XUMUU;
n300pakaTh COCTAaB MPOCTEHIINX BELIECTB C MOMOIIBI0 XUMHUUECKUX (HOPMYJIT M CYITHOCTh XUMHUECKUX PEAKLUI C MOMOIIBI0O XMMUYECKUX YPaBHEHUI;
BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, a TAK)KE MACCOBYIO JOJTI0 XUMHUECKOTO JIEMEHTA B COSANHEHUSX;
CpaBHUBATH 110 COCTABY OKCHJIbI, OCHOBAHHMSI, KUCIIOTHI, COJIH;
KJ1acCU(UIIUPOBATH OKCHUJIBI U OCHOBAHUS TI0 CBOWCTBAM, KUCIIOTHI M COJIM — TI0 COCTAaBY;
OIMCHIBATh COCTAB, CBOWCTBA M 3HAYCHHUE (B MIPUPOE U MPAKTUICCKOH NEATETHLHOCTH YeJIOBEKA) MPOCTHIX BEIIECTB — KUCIOPOIa M BOAOPOAA;
JaBaTh CPABHUTEJBHYIO XapaKTePUCTUKY XMMHUECKUX 3JIEMEHTOB U BaXHEHIINX COSIMHEHUM €CTECTBEHHBIX CEMENCTB MIEIOYHBIX METAIIJIOB U
raJlOreHOB;
®  TI0JB30BATHCS JIAOOPATOPHBIM 00OPYAOBAaHUEM U XUMUYECKOH MOCY/I0H;
® TIPOBOJUTH HECIIOKHBIE XUMUYECKHE OIBITHI U HAOIIOICHNS 32 N3MEHEHHEM CBOMCTB BEIIECTB B MPOIECCE MX MPEBPAILCHHIA; COOII0IaTh MTPaBHiIa
TEXHUKH O€30MaCHOCTH MPU NPOBEIECHUH HAOIIOICHUN 1 OTIBITOB;
®  DPa3IMYaTh KCIEPHUMEHTAIBHO KUCIOTHI U LIEJI0YH, MOJIb3YSICh MHAUKATOPAMH; OCO3HATh HEOOXOJMMOCTh COOIIOIEHUS Mep 0€30MacHOCTH MPH
00pallleHN! C KUCIOTaMH U I1ET0YaMHu.
Yuawuticsa 8 knacca nomyyum 603MOHCHOCMb HAYYUMBCS:
® TIpaMOTHO OOpalIaThCs C BEIECTBAMU B IIOBCEIHEBHOM KHU3HM;
® 0CO3HaBaTh HEOOXOAMMOCTb COOJIOICHHSI TPABUI SIKOJIOTHYECKH OE€30MIaCHOT0 MOBEACHUS B OKpYXKaroIlel MpUpOIHON Cpefie;
® [IOHMMAaTh CMBICT M HEOOXOIMMOCTh COOIIOACHUS TIPEANMCAHIN, TIPEASIaraeMbIX B MHCTPYKIIUAX 110 UCIIOJIb30BAHUIO JIEKAPCTB, CPENICTB OBITOBOW XMMUU H
Aap.;
® UCMOJb30BATH NPUOOPETEHHBIE KIIOYEBbIE KOMIETEHTHOCTH MPH BBIMOJIHEHUH UCCIIEI0BATEILCKUX MTPOEKTOB M0 U3YUYEHHUIO CBOMCTB, CIIOCOOOB MOTYYEHUS
U pacrio3HaBaHUs BELIECTB;
® pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, UCIIOJIB3YS CPEICTBA YCTHOTO M MMCBMEHHOTO OOIICHHUS, TIPOSIBIISITH TOTOBHOCTD K YBRKEHUIO HHOM TOYKH
3peHwst TpHu 00CYXKIEHUH PE3yIbTATOB BHITIOJTHEHHOW PaOOTHI,
e O00OBEKTHBHO OLIEHUBATh MH(POPMALIMIO O BEIIECTBAX U XUMHUECKUX MpoIleccax, KpUTUYECKH OTHOCUTHCS K ICEBOHAYYHON MH(opManuuy,
HEe100pOCOBECTHON peKilaMe, KacaroIleicsl UCIIOIb30BaHMs PA3JIMUHbIX BEILIECTB.
IMepuoanyeckuii 3aKoH U MepUOINYECKasi cucTeMa XumMuyeckux ieMeHToB /[.U. MenneneeBa. CTpoeHue BelecTsa.
Yuawuiica 8 knacca nayuumces:
e iaccu(pUUIMPOBATh XUMUUYECKUE JIEMEHTHI HAa METAJLIbl, HEMETAJUIbI, 3JIEMEHTBI, OKCHJIbI U THAPOKCHIBI KOTOPBIX aM(OTEPHBI, U HHEPTHBIE 3JIEMEHTHI
(rasbl) 1Sl OCO3HAHUS BAXKHOCTH YIOPSAIOYEHHOCTH HAyYHBIX 3HAHUII;
® PpacKpbIBAaTh CMBICH Iepuoaudeckoro 3akona .M. Menneneesa;
® ONUCHIBATH U XapaKTEPHU30BaTh TAOIUYHYIO (POPMY NEPUOANUECKON CUCTEMbl XUMUYECKUX 3JIEMEHTOB;
® XapaKTepU30BaTh COCTAaB aTOMHBIX AJIEP U paclpeesICHIe YUCIIa AIEKTPOHOB IO 3JIEKTPOHHBIM CI0SIM aTOMOB XMMHUYECKHUX 3JIEMEHTOB MajbIX MIEPUOI0B
MEePUONYECKON CUCTEMBI, a TAKXKE KalHs U KaJIbLUs;



® pa3IMyaTh BUJBI XMMHUYECKOU CBSI3M: HOHHYIO, KOBJICHTHYIO MOJSPHYIO, KOBAJECHTHYIO HEMOJSPHYIO U METAJUIMUECKYIO;

® U300paXkaTh IICKTPOHHBIC (HOPMYJIIBI BEIIECTB, 0OPa30BaHHBIX XUMUUECKUMH CBSI3SIMU PA3HOTO BHUJIA;

® BBIIBJIATH 3aBUCUMOCTH CBOMCTB BEIIECTBA OT CTPOEHUS €r0 KPUCTALIMNYSCKON peleTKH (MOHHOM, aTOMHOM, MOJIEKYJISIPHON, METAJITHYECKOM ),

® XapaKTepU30BaTh XUMHYECKHE DJIEMEHTHI U MX COSAMHEHUS Ha OCHOBE IMOJIOKECHHSI JIEMEHTOB B IEPUOIMYECKON CUCTEME U OCOOCHHOCTEH CTPOCHUS UX
ATOMOB;

® OIKCHIBATH OCHOBHBIE MPEANOChUTKH OTKpbITHs .M. MeHieneeBbIM NEpUOUYECKOT0 3aKOHA U TEPUOINIYECKON CUCTEMbI XUMHUECKUX 3JIEMEHTOB U
MHOT000Pa3HYI0 HAYYHYIO JACSITEILHOCTh YUCHOTO;

® XapaKTepu30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAUCHHUE TIEPUOUICCKOTO 3aKOHA U MTEPUOINYESCKON CUCTEMbl XMMUYECKUX 371eMeHToB JI.1.
MeHnpeneena;

® 0CO3HaBaTh HAYYHBIC OTKPBITUS KaK PE3YyNIbTAT JJINTEIHHBIX HAOIIOACHHIA, OMBITOB, HAYYHOU MOJIEMUKH, TPEOOJICHUS TPYTHOCTEH U COMHEHUH.

Yyawuiica 8 knacca nomyuum 603MOHCHOCIb HAYYUMBCAL.

® O0CO3HaBaTh 3HAYCHHE TEOPETUUYECKHUX 3HAHUH JJI MPAKTHUYCCKOU JISATCILHOCTH YeJIOBEKA,

® OIKCHIBATHh U3YyUYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOTO aHAJIN3a;

® MPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOANIECKON CUCTEMBbI XUMUYECKUX DJIEMEHTOB JIJIs1 OOBSICHEHUSI U TPEJIBUICHUS CBOMCTB KOHKPETHBIX
BCIIECTB;

e pa3BuUBaTh HH(DOPMALMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YIITYOJIeHUsI 3HAHUN 00 UCTOPUH CTAaHOBJICHUSI XUMUYECKON HAYKH, €€ OCHOBHBIX
MOHATHA, TEPUOANUECKOT0 3aKOHA KaK OJHOTO M3 BAXKHEHUIITNX 3aKOHOB IIPUPO/IBI, & TAKKE O COBPEMEHHBIX JIOCTHXKEHUSX HAYKU M TEXHUKHU.

IInanupyemoie peynomamot peanuzayuu npozpammul «Popmuposanue YY/I» cpedocmeamu npeomema Xxumuu:

JINYHOCTHBIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUSA

B pamkax 1eHHOCTHOI0 ¥ IMOLMOHAIBLHOI0 KOMIIOHEHTOB OYIyT CPOPMUPOBAHBI:

* rpakJIaHCKUH ATPUOTU3M, JIF0OOBH K Po/IHE, 4yBCTBO TOP/IOCTH 32 CBOIO CTPaHY;

* YBAKEHUE K UCTOPUU, KYJIIbTYPHBIM U UCTOPUUYECKUM MaMSITHUKAM;

* SMOIIMOHAIBHO MOJOKUTEIFHOE PUHITHE CBOSH STHUUECKOU UJIEHTUYHOCTH;

* YBOKEHHUE K JIPYTUM HapoaaMm Poccun u Mupa U NpUHATUE UX, MEKITHUYECKAs! TOJIEPAHTHOCTh, TOTOBHOCTh K PAaBHOIIPABHOMY COTPYAHUYECTBY;

* YBOKEHUE K JINYHOCTH U €€ TOCTOUHCTBY, JOOPOKEIATEIFHOE OTHOIICHHE K OKPYKAIOIINM, HETEPITUMOCTH K JIFOOBIM BHIaM HACHJIHSI M1 TOTOBHOCTD
MPOTUBOCTOATH UM;

* YBOKEHUE K IICHHOCTSIM CEMbH, JIFOOOBH K IPUPOJIE, MPU3HAHUE IIEHHOCTH 3JI0POBBS, CBOETO U APYTHUX JIFOJICH, ONTUMHU3M B BOCTIPUSTHH MHPA;

* MOTPEeOHOCTH B CAMOBBIPAKEHUHU U CAMOpPEaTN3allii, COIMATbHOM IPU3HAHNH,

* TO3UTHUBHAS MOPAJIbHAS CAMOOIIEHKA i MOPAJIbHBIE YYBCTBA — YYBCTBO TOPAOCTH MPH CJICTOBAHUHA MOPAIHHBIM HOPMaM, TIEPEKUBAHUE CTHIJIa M BUHBI TIPU UX
HapyILIECHUH.

B pamkax nesiTeJIbHOCTHOTO (ITOBEIEHYECKOT0) KOMIIOHEHTA OyayT ChOPMUPOBAHBI:

* TOTOBHOCTh U CITIOCOOHOCTH K YYaCTHIO B IIKOJHLHOM CaMOYIIPABIICHUHU B TIPE/IEIax BO3PACTHBIX KOMIETSHIINI (JI€KYypPCTBO B IIKOJIE U KIIACCe, yYacTHE B IETCKUX
1 MOJIOJIEKHBIX OOIIIECTBEHHBIX OPTaHU3AIUSX, IIIKOJIBHBIX M BHEIIKOJIBHBIX MEPOIIPHUSATHSX );

* TOTOBHOCTH U CITIOCOOHOCTH K BBIMIOJTHEHUIO HOPM U TPEOOBAHHI IIKOJIBHOM JKU3HHU, TIPaB M 00sI3aHHOCTEH YICHHKA;

* YMEHHE BECTH AUAJIOT HA OCHOBE PAaBHONPABHBIX OTHOLICHUH U B3aMMHOTO YBa)KEHUS U MPUHATHUS; YMEHHUE KOHCTPYKTUBHO pa3pemiaTh KOH(MIUKTHI;

* TOTOBHOCTH U CITIOCOOHOCTH K BBIMIOTHEHUIO MOPATBLHBIX HOPM B OTHOIIIEHUH B3POCIIBIX U CBEPCTHUKOB B IIKOJIE, IOMa, BO BHEYYEOHBIX BUIAX JEATEIHHOCTH;
* IOTPEeOHOCTh B YYAaCTHH B OOIIECTBEHHOM KU3HU OJIMKAMIIIEro COLMATbHOTO OKPYKEHUS, O0IIECTBEHHO MOJIE3HON JesITeIbHOCTH;

* YMEHUE CTPOUTD KM3HEHHBIE MJIAHBI C YYETOM KOHKPETHBIX COLUATbHO-UCTOPUYECKUX, MTOJTUTHYECKUX U SIKOHOMHUECKUX YCIOBHIA;

* YCTOWMYMBBINA IMO3HABATEIHHBIN HMHTEPEC U CTAHOBJICHHE CMBICTI000pa3yromiel ()YHKIIMH MO3HABATEIHHOTO MOTHBA,;



* TOTOBHOCTb K BBIOOpY MPOGUIBHOT0 00pa3oBaHusl.

Vuawuiics 8 knacca nomyyum 603mM0HCHOCHb OJist hOPMUPOBAHUSL:

* BLIPAJHCEHHOU YCMOUYUBOU Y1UeOHO-NO3HABAMENbHOU MOMUBAYUU U UHMEPeCa K YUEHUIO,

* 20MOBHOCMU K CAMOOOPA308AHUIO U CAMOBOCNUMAHUIO,

* A0eKBAMHOU NO3UMUBHOU CaMOOYeHKU U H-Konyenyuu,

* KOMREMEHMHOCMU 8 Peanu3ayuL OCHO8 ePANCOAHCKOU UOSHMUYHOCTIU 8 NOCIYNKAX U OesIMelbHOCMU,

* MOPANbHO2O CO3HAHUA HA KOHBEHYUOHAILHOM YPOBHE, CHOCOOHOCMU K PeUleHUI0 MOPAIbHbIX OULEMM HA OCHO8e Y4éma NO3UYUl YUaACMHUKO8 OULeMMbl,
opuenmayuy Ha ux MOMuUEsl U Yy8Cmea, YCmMouuugoe Cie008aHue 8 n0BeOeHUU MOPAIbHbIM HOPMAM U SIMUYECKUM MPeDdOBAHUIM,

* IMIAMUU KaK OCO3HAHHO20 NOHUMAHUSL U CONEPEeHCUBAHUS YYBCTNBAM OPY2UX, BbIPANCAIOUENICSl 8 NOCMYNKAX, HANPABIEHHbIX HA NOMOWb U 0becneyenue
bnacononyyus.

PerysisiTuBHbIE YHHBepPcaJbHbIE yUeOHbIe IeiicTBUS
VYyamuiics 8 kilacca HayuuTCs:
* [IeJIeTI0JIaraHuIo, BKIIF0Yasi TOCTAHOBKY HOBBIX IIeJIel, IpeoOpa3oBaHue MPAKTUYECKOM 3a/1a4ll B IO3HABATEIIHHYIO;
* CaMOCTOSITEIPHO aHATM3UPOBATH YCIIOBUS JOCTUKCHHS IIETTM Ha OCHOBE yUETa BBIJICIICHHBIX YUUTEIIEM OPUCHTUPOB JCHCTBHS B HOBOM Y4eOHOM MaTepHale;
* IJITAHUPOBATH MYTH JTOCTHXKEHUS LETICH;
* YCTaHABIIMBATH IEJICBBIC IPUOPHUTETHI,
* YMETh CAMOCTOSATEIHHO KOHTPOIUPOBATH CBOE BPEMS U YIPABIATH UM;
* IPUHUMAThH PEIICHUS B TPOOJIEMHON CHTYyaIlK Ha OCHOBE TIEPErOBOPOB;
* OCYIIECTBJIATH KOHCTATUPYIOIIMIA U TPEIBOCXUIIAIOIINI KOHTPOJb MO Pe3yIbTaTy U MO CIOcOo0y NeHCTBUS; aKTyalbHBIA KOHTPOJIb HAa YPOBHE MIPOU3BOILHOTO
BHHUMAHUS,
* aJICKBaTHO CAMOCTOATEIHLHO OIICHUBATH NMPABUJILHOCTH BBIIIOJIHEHUS JEHCTBUS U BHOCUTH HEOOXOIMMbIE KOPPEKTUBHI B UCTIOTHEHHE KaK B KOHIIE ACHCTBUS, TaK
1 TI0 XOJIy €r0 pealin3allny;
* OCHOBaM IMPOTHO3UPOBAHUS KaK MPEABUACHUS OyayIIUX COOBITHI U pa3BUTHS MIpoIEcca.
Yuawuiica 8 knacca nonyuum 603modxcHocmes HAy4umsbCs:
* CaMOCMOAMENbHO CMABUMb HOBblE YYeOHble Yelu U 3a0adu;
* NOCMPOEHUIO HCUSHEHHBIX NIIAHO8 80 BPEMEHHO21l nepCneKmuege;
* NpU NIAHUPOBAHUU OOCMUNICEHUSA Yelell CAMOCMOAMENbHO, NOIHO U A0eK8AMHO YHUMbI8AMb YCI08USA U CPeOCMEd UX O0CMUNCEHUSL
* gbIOEISIMD AIbMEPHAMUBHBIE CHOCOOBI OOCIMUNCEHUS Yeu U 8bl0Uupamsv Haubo.iee d¢)hekmuenslil cnocoo,
* OCHOBAM CAMOpe2YIAYUYU 8 YUeOHOU U NO3HABAMENbHOU 0esIMeNbHOCMU 8 (hopMe OCO3HAHHO20 YRPABIeHUs CBOUM NOBEOEeHUEM U OesMeNbHOCMbIO, HANPAGIEeHHOU
Ha 0ocmudiceHue NOCMAasieHHbIX yeel,
* 0CYUecCmeansAmy NO3HABAMENbHYIO PedieKCUI0 8 OMHOUWEHUU OeliCMBUL N0 PeueHUio YYeOHbIX U NO3HABAMENbHBIX 3A0al,
* A0eK8AMHO OYEeHUBAMb 00BEKMUBHYIO MPYOHOCMb KAK Mepy (Pakmuiecko2o uiu npeonondazaemo20 pacxooda pecypcos Ha peueHue 3a0avil;
* A0eKBAMHO OYEHUBAMb CEOU BOZMOICHOCU OOCMUNCEHUS YelU ONPeOeEHHOU CIOHCHOCIU 8 PA3TUYHBIX Cepax camoCcmosmenbHoll 0esimeabHOCmu;
* OCHO8AM CAMOPe2YIAYUY IMOYUOHAILHBIX COCMOAHULL
* npuUIA2amy 601€8ble YCUIUA U NPEoOoae6amb MpyOHOCMU U NPENAMCMEUS HA NYMU OOCTMUNCEHUS Yellell.
KoMMmyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHble JeilcCTBUS
VYyamuiics 8 ki1acca HayduTCs:
* YUUTHIBATh PA3HbIE MHEHUS U CTPEMUTHCS K KOOPAUHAIIMY PA3IMYHbIX MO3UIUI B COTPYTHUYECTBE;
* hopmynrpoBaTH COOCTBEHHOE MHEHHUE U MO3UIUIO, ApTYMEHTUPOBATH U KOOPAHMHHUPOBATH €€ C MO3HUIUSIMH MapTHEPOB B COTPYAHHUECTBE MPHU BHIPAOOTKE
00I1Iero penieHus B COBMECTHOU AesITeIbHOCTH;



* YCTaHABIIMBATh U CPABHUBATH Pa3HbIC TOUKH 3PEHUS, TIPEXKIC YeM MPUHUMATH PEIICHUS U JeNIaTh BBIOOD;

* ApPryMEHTHPOBATh CBOIO TOUKY 3pEHUS, CIIOPUTh U OTCTAaUBATh CBOIO MO3ZUIINIO HE BPAXKICOHBIM /1JIsl ONIMIOHEHTOB 00pa3oMm;

* 32/1aBaTh BOIPOCHI, HEOOXOJMMBIC JIJIsi OPraHU3AIMH COOCTBEHHOH EATEIHbHOCTH M COTPYIHUYECTBA C TAPTHEPOM;

* OCYUIECTBJIATH B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYAHUUYECTBE HEOOXOAUMYIO B3aMMOIIOMOIIb;

* aJICKBATHO HMCIIOJIH30BATh PEYb JUIS IJIAHUPOBAHUS M PETYIISAIIUUA CBOCH JIEATEIBHOCTH;

* aJICKBATHO HCIIOJIb30BaTh PEUYEBHIE CPEACTBA JIJIsl PEHICHUS] Pa3IMYHbIX KOMMYHUKATUBHBIX 33/1a4; BIa/IeTh YCTHOW M MUCbMEHHOM pedblo; CTPOUTD
MOHOJIOTHYECKOE KOHTEKCTHOE BHICKA3bIBAHUE;

* OPraHU30BBIBATh U IUIAHUPOBATH YU€OHOE COTPYAHUUYECTBO C YUUTENIEM U CBEPCTHUKAMU, ONPEACIATh e U GYHKIIMH Y4aCTHUKOB, CLIOCOOBI B3aMMO/ICICTBHS;
IUTAHUPOBATH 001IHEe CIOCOOBI PaboOTHI;

* OCYUIECTBIIATH KOHTPOJIb, KOPPEKIIHIO, OLEHKY eHCTBUI MapTHEPA, yMETh yOekKAaTh;

* paboTaTh B rpylIe — yCTaHABIMBATh pabodre OTHOMIEHUS, 3)(HEKTHBHO COTPYIHUYATE U CIIOCOOCTBOBATH MTPOAYKTHBHON KOOTIEPAIINH; HHTETPUPOBATHCS B
IPYyMIy CBEPCTHUKOB U CTPOUTH MPOAYKTUBHOE B3aUMOICHCTBHE CO CBEPCTHUKAMU M B3POCIBIMU;

* OCHOBaM KOMMYHHUKAaTUBHOU pe()IIeKCUH;

* HCII0JIb30BATh aJICKBATHBIE S3BIKOBBIE CPEACTBA JIsl OTOOPaKEHUsI CBOMX UYBCTB, MBICJICH, MOTHBOB U MOTPEOHOCTEN;

* 0TOOpaXKaTh B peur (omucanue, O0BICHEHHUE) COIePIKaHNe COBEPIIACMBIX JEHCTBHUI Kak B (opMe rPOMKOI COIMATM3UPOBAHHOM PeUH, TaK U B hopme
BHYTPEHHEN pPEUM.

Yuawuticsa 8 knacca nonyyum 603MOHCHOCMb HAYYUMBCA.

* YUUMbI8AMb U KOOPOUHUPOBAMb OMAUYHBIE O COOCMBEHHOU NO3UYUU OPY2UX JIH00ell 8 COMPYOHUYecmae,

* YUUMBIBAMb paA3Hble MHEHUs. U UHMepecbl U 000CHOBbIBAMb COOCMEEHHYIO NOSUYUIO,

* NOHUMAMb OMHOCUMENTbHOCMb MHEHU U NOOX0008 K peuleHUI0 npoodiemvl;

* NPOOYKMUBHO pA3Peutams KOHQIUKMbL HA OCHOBE YUEMA UHMEPeCO8 U NO3UYULL 8CeX YYACMHUKO8, NOUCKA U OYEHKU ANbMEPHAMUBHBIX CNOC0008 pa3peueHUs.
KOHQIUKMO8G; 00208apU8AMbCS U NPUXOOUNMDb K 00UjeMy peueHUur0 8 COBMEeCmMHOU 0esimelbHOCIU, 8 MOM YUCe 8 CUMYAYUU CMOJIKHOBEHUs. UHINEPECO8;

* Opams Ha ceOsl UHUYUAMUBY 8 OP2AHU3AYUU COBMECTHO20 OeliCmBUs (0el1080e TUOePCmeEo),;

* 0KA3b18aMb NOOOEPICKY U COOCLICIEUEe MeM, OM KO20 3a8UCUM OOCMUNCEHUE Yell 8 COBMECMHOL 0esamelbHOCMU,

* 0CYUecmeansms KOMMYHUKAMUBHYIO peieKCUI0 KaK 0CO3HAHUe OCHOBAHULL COOCMBEHHbIX Oeticmeuil U 0eticmeuii NapmHuépa;

* 8 npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, NOCTIe008AMENbHO U NOTHO NEpedasams NapmHuépy HeobXxo0umyr UHGoOpmMayuo Kaxk opueHmup OJis
nocmpoeHus 0elucmasus,

* scmynamo 8 0uanoe, a MaKice y4acmeosamy 6 KOIIeKMUBHOM 00CYHCOeHUU npod.aIeM, Y4acmeosams 8 OUCKYCCUU U AP2YMEHMUPOBAMb CE0I0 NOZUYUIO, 81A0emb
MOHON02UYECKOU U OUANOSUHECKOU popMamu pedy 8 COOMEEMCMBUU C PAMMAMUYECKUMU U CUHMAKCUYECKUMU HOPMAMU POOHO20 A3bIKA,

* C1e006aMb MOPALHO-IMUUECKUM U NCUXONOSULECKUM NPUHYUNAM OOWEHUs. U COMPYOHULECMBA HA OCHOBE YBANCUMENbHO20 OMHOUEHUs K NAPMHEPAM,
BHUMAHUSA K TUYHOCIU OPY2020, AOEKB8AMHO20 MENCIUYHOCHHO20 BOCHPUSMIUL, 20MOBHOCIU A0EK8AMHO Peasupo8ams Ha HyH#CObl OpYeUx, 8 HaCMHOCMU
0Ka3b18amb NOMOWb U IMOYUOHATLHYIO NOOOEPIHCKY NAPMHEPAM 8 npoyecce 00CMUNCeHUs 00well yeau COBMeCmHOU 0esmenrbHOCU,

* ycmpausamo d¢hhexmusHbvle 2pynnosvie 00CyrHcOeHUs U 0becneyusams 0OMeH 3HAHUAMU MeXHCOY UNeHAMU cPYNNIbL OJist NPUHAMUS 3PHEKMUBHBIX COBMECHBIX
peuteHul;

* 8 COBMECMHOU 0eamenNbHOCMU YEMKO )OPpMYIUPOBAMs yeau epynnvl U N0360J1AMb €€ Y4acmHUKAM NPOsGIAmMb COOCMEEHHYIO IHep2Uio OJisl O0CMUNCEHUS IMUX
yenetl.

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

VYyammuiics 8 ki1acca Hay4uTCS:

* OCHOBaM pealln3aliy MPOEKTHO-UCCIIEA0BATEIbCKON NESTEIbHOCTH;

* POBOJUTH HAOTIOACHHUE U SKCIIEPUMEHT TOJT PYKOBOJICTBOM YUHTEIIS;

* OCYUIECTBJIATH PaCIIMPEHHbIN MONCK HH(OPMALIUHU C HCTIOIb30BaHUEM pecypcoB Oubnuorek u MHTepHera;



* CO371aBaTh U MPEOOPA30BBIBATH MOJICIH U CXEMBI JJIsl PEIICHUS 3a/1a4;

* OCYIIIECTBJIATH BHIOOP Hanboee 3pPeKTUBHBIX CITOCOOOB PEIICHHS 3a7]a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHUIA;

* IaBaTh OIPE/ICTICHHUE MOHSITHUSIM;

* YCTAHABJIMBAThH MIPUYUHHO-CIICACTBEHHBIC CBSI3H;

* OCYIIECTBJIATH JJOTHYECKYIO OTICPAIINI0 YCTAHOBIICHUS POJAOBUIOBBIX OTHOIIIEHUH, OTpaHUYCHUE TIOHSATHS,

* 000011aTh TOHATHUS — OCYIIECTBIIATH JIOTHYECKYIO ONEPAIUIO TIEPEX0/ia OT BHIOBBIX ITPU3HAKOB K POJOBOMY MOHITHIO, OT TIOHSATHS C MEHBIITUM 00BEMOM K
MIOHSTHIO C OOJIBIITUM 00BEMOM;

* OCYILIECTBIIATH CPABHEHHE U KITACCU(PHUKAIIMIO, CAMOCTOSTEIILHO BRIOUPAsi OCHOBAHHS U KPUTEPHH JIJISl YKA3aHHBIX JIOTHUECKUX OTEepalni;

* CTPOUTH KIACCH(PHUKAIIUIO HA OCHOBE TMXOTOMHYECKOTO JeJICHUS (Ha OCHOBE OTPUIAHUS);

* CTPOMTH JIOTHYECKOE PACCYXKICHHUE, BKIIOYAOIIEEe YCTAHOBICHUE TPHYNHHO-CIICJICTBEHHBIX CBS3CH;

* OOBSICHATD SIBIICHUS, IPOIIECCHI, CBS3U M OTHOIICHHUS, BBISIBIIIEMBIC B XOJI€ HCCIICOBAHUS;

* OCHOBaM 03HAKOMHTEJIBHOTO, U3YUalOIIero, YCBAUBAIOIICTO U IIOMCKOBOTO YTCHHUS;

* CTPYKTYPHPOBATh TEKCTHI, BKIIOYAsl YMEHUE BBIJICISTH IIABHOE M BTOPOCTENICHHOE, TJIAaBHYIO HJICIO0 TEKCTa, BBICTPANBATH IMTOCIICIOBATCIIEHOCTh OMTUCHIBAEMBIX
COOBITHH;

* paboTaTh ¢ MeTad)opaMu — MTOHUMATh IEPEHOCHBIN CMBICI BBIPAKEHUH, TOHUMATh M YIOTPEOISATH 000POTHI peUH, MOCTPOCHHBIE HA CKPHITOM YITOI00JICHUH,
00pa3HOM COM>KCHHH CIIOB.

Vuawuiicsa 8 knacca nomyyum 603MOMCHOCHb HAYYUMBCAL:

* OCHOBAM PeqhIeKCUBHO20 UMEeHUs,

* cmasumo npooiemy, apeyMeHmuposams e€ aKmyaibHOCmy,

* CAMOCMOSIMENLHO NPOBOOUMb UCCIEO08AHUE HA OCHOBE NPUMEHEHUS MeMOO08 HAOIIOOEHUsL U IKCRePUMEHMA,

* 8b108ULAMb SUNOMESBL O CEA3AX U 3AKOHOMEPHOCMAX COObIMULL, NPOYECCO8, 0O0bEKMO8,

* OP2AHU306bIEAMb UCCIEO0BAHUE C YENbI0 NPOBEPKU CUNOMES;

* delamv YMO3AKIIOUeHUs. (UHOYKMUBHOEe U NO AHAL02ULL) U 8bI800bI HA OCHOBE Ap2yMEeHMAYUU.

Inanupyemoie pezynromamul peanuzayuu npozpammsl « OCHOBbL CMbICTI06020 YMEHUA U PAOOHIbL C MEKCHOM» CPEOCHEAMU NPEOMema XUMUU:
VYyamuiics 8 ki1acca Hay4uTCS:

* OPUEHTUPOBATHCS B COJICPKAHUHU TEKCTA U IOHUMATh €0 IEeTOCTHBIA CMBICIT:

— ONpEENSITh TIaBHYIO TEMY, OOIIYIO 11eJIh HJIM HA3HAYCHHUE TEKCTa;

— BBIOMpATH M3 TEKCTA WIH MPUIYyMaTh 3aT0JIOBOK, COOTBETCTBYIOIIMH COJEPIKAHHUIO U OOIIIEMY CMBICITY TEKCTa;

— (opmynrpoBaTh TE3UC, BHIPAKAIONIUIN OOIIHIA CMBICT TEKCTA,

— TIPEIBOCXUIIATH COJIEP)KaHKE MPEIMETHOTO TIJIaHa TEKCTA 10 3ar0JI0BKY M C OMOPON Ha MPEABIYIIANA OIBIT;,

— OOBSICHATD MOPSAIOK YACTEH/MHCTPYKIIUH, COAECPKAIIUKCS B TEKCTE;

— COIIOCTaBJISATh OCHOBHBIE TEKCTOBBIC M BHETEKCTOBBIE KOMITOHEHTHI: OOHAPYKUBATh COOTBETCTBHUE MEK/Y YACThIO TEKCTA U €ro 00IIei uaeen,
chopMyITHPOBAHHON BOMPOCOM, OOBSICHITh Ha3HAUYECHUE PUCYHKA, MOSICHATH YaCTH rpaduKa Wik TaOIUIbl U T. 1.;

* HAXOJWUTh B TEKCTE TpeOyeMyto nHpopmaInio (mpobderaTs TEKCT Ii1a3aMu, ONPEAEIATh €r0 OCHOBHBIE 3JIEMEHTHI, COMTOCTABIIATh (DOPMBI BBIPAKCHUS
nH(OpPMAIIUY B 3alIPOCE U B CAMOM TEKCTE, YCTAHABIIUBATD, SBISIOTCS JIM OHU TOXK/IECTBEHHBIMU I CHHOHUMHYECKUMHU, HAXOJAUTh HEOOXOTUMYIO €IMHUILY
nH(pOpMAIUU B TEKCTE);

* pemarh yueOHO-TI03HABATENILHEBIE H YIeOHO-TTPAKTUIECKHE 3a/1a4H, TPEOYIOIIHNE MOJHOTO M KPUTUYECKOTO MIOHUMAHHUS TEKCTa:

— ONpeAesTh Ha3HAYEHUE Pa3HbIX BUIOB TEKCTOB;

— CTaBUTH Tepe]l COOOM 11eIh UTESHUS, HAMIPaBJIsisl BHUMAHKE Ha TIOJIE3HYIO B JJAHHBIN MOMEHT HH(OPMAIIHIO;

— pa3auyaTrh TEMbI U OATEMBI CIIEUATIBHOTO TEKCTA;



— BBIJICJIATH HE TOJIBKO ITIaBHYIO, HO U M30BITOYHYIO HH(OpMAITHIO;

— IPOTHO3UPOBATH ITOCIIEIOBATEILHOCTD U3JIOKEHUS HJICH TEKCTa,;

— COTIOCTAaBJIATh Pa3HbIe TOUKH 3PEHHSI U Pa3HbIe HCTOYHUKH WH(POPMALINH 110 331aHHON TEME;

— BBINIOJHATH CMBICIIOBOE CBEPTHIBAHHUE BBIJICICHHBIX (PAKTOB U MBICIICH;

— (hopMupOBaTH HAa OCHOBE TEKCTA CHCTEMY apryMEHTOB (JI0BOJOB) /7151 0OOCHOBAHUS ONPEACIEHHON MO3UIINH;

— MOHHMMAaTh JYIIEBHOE COCTOSIHUE MIEPCOHAKEH TEKCTa, COMEPEKNBATh UM.

* CTPYKTYPHPOBAThH TEKCT, UCIIONb3YSl HyMEPAIMIO CTPAHHULI, CIIMCKHU, CCBUIKH, OTJIABJICHUE; IIPOBOAUTH IPOBEPKY MIPABOMMCAHUS; UCTIOIH30BATh B TEKCTE
TaOJIUIIBI, H300pAKCHUS;

* IpeoOpa3oBBIBATh TEKCT, UCIOJB3Ys HOBBIE (DOPMBI MpecTaBIeHHs HH(popManuu: GopMyIbl, rpaduKu, AMarpaMMbl, TAOIHUIIB! (B TOM YHCIIE AMHAMUYECKHE,
AIIEKTPOHHBIE, B YACTHOCTH B MIPAKTUUECKHX 3a/1a4ax ), EPEXOIUTh OT OAHOTO IPEICTABICHUS TaHHBIX K IPYTOMY;

* HHTEPIPETHPOBATH TEKCT:

— CpaBHMBAaTh U MPOTHUBONOCTABIIATH 3aKIIOYEHHYIO B TEKCTE HHPOPMAIIMIO PA3HOTO XapaKTepa;

— 0oOHapyKMBaTh B TEKCTE JIOBOBI B IIOATBEPKICHNE BBIIBUHYTHIX TE€3UCOB;

— JIeNaTh BBIBOABI U3 COPMYITHMPOBAHHBIX TOCBHUIOK;

— BBIBOJHUTH 3aKIIIOYCHHE O HAMEPEHUH aBTOPA WJIM TIIABHOM MBICIH TEKCTa.

* OTKJIMKATHCS HA COJIEPKAHUE TEKCTa:

— CBSI3BIBaTh MH(OpPMAIHIO, OOHAPYKEHHYIO B TEKCTE, CO 3HAHUSAMU U3 IPYTUX HCTOYHHUKOB;

— OLICHHMBATh YTBEPK/ICHHsI, C/ICIIaHHbBIC B TEKCTE, UCXO/ISl U3 CBOUX IPEJICTABICHUI O MUpE;

— HaXOJUTh JIOBOJIBI B 3AIIUTY CBOEW TOYKHU 3PEHUS;

* OTKJIMKAThCS Ha (OpMY TEKCTa: OLIEHUBATh HE TOJIKO COIEP)KaHUE TEKCTa, HO U ero (hopMy, a B LI€JIOM — MAacCTepPCTBO €ro UCIOIHEHHUS;

* Ha OCHOBE UMEIOIUXCSI 3HAHW, )KH3HEHHOTO OTIBITA TIOIBEPraTh COMHEHHIO IOCTOBEPHOCTh MMEIONIeHcss MHPOPMAaLui, 0OHAPYKUBATh HEJJOCTOBEPHOCTh
nojryqaemoi nHpopmaiuu, npoOensl B HHGOPMALMK U HAXOAUTh IyTH BOCHOJIHEHUS ATUX MTPOOEIIOB;

* B IIpo1iecce paboThI C OJTHUM HIIM HECKOJIBKMMHU HCTOYHUKAMH BBISIBIISITH COJIEPIKAILYIOCS B HUX MTPOTHBOPEUNBYIO, KOH(PIUKTHYIO HHPOPMAIIUIO;

* UCIOJIH30BATh MOJIYYEHHBIN OIBIT BOCTIPUATHS HHPOPMALIMOHHBIX 0OBEKTOB JUIsl 000TaIleHUs] YyBCTBEHHOT'O OMbITA, BBICKA3bIBAaTh OLICHOUHBIE CYXKICHUS U
CBOIO TOYKY 3PEHUS O MOJYYEHHOM COOOLIEHUH (ITPOYUTAHHOM TEKCTE).

Yuawuiica 8 knacca nonyyum 6o3moorcnHocms Hayuumvcs.

* AQHATUBUPOBATND UBSMEHEHUS CB0E20 IMOYUOHATLHO20 COCMOSHUS 8 NPOYecce YMmeHUs, NOLyYeHUus U nepepabomku noay4eHHOl UHPOPMAyUul U e€ 0CMbLCIeHUSL.
* BbIAGNAMb UMNIUYUMHYIO UHGOPMAYUI0 MEKCMA HA OCHO8E CONOCMABNEH U UTIIOCMPAMUEHO20 MAMEPUANd ¢ UH@opmayuel mexcma, aHaiuza noomeKcma
(UCNONBL30BAHMBIX AZLIKOBBIX CPEOCME U CIPYKMYPbl MEKCMA).

* KpUMU4ecKu OMHOCUMbCA K PEKIAMHOU UHpopMayuu;

* HAX0OUMb CNOCOOBI NPOBEPKU NPOMUBOPEUUBOU UHPOPMAYUU,

* onpeoensims 00CMOBEPHYIO UHGOPMAYUIO 8 CLyHae HAIUdUs NPOMUEOPeIUBOU Ul KOHGIUKMHOU CUMYAYUU.

Ilnanupyemote pezynomamol peanuzayuu npozpammol «@opmuposanue HKT-komnemenmuocmu o0yuaomuxcay cpeocmeamnu npeomema Xumuu:
VYyamuiics 8 kinacca HAy4YuTCS:

* BBICTYIIATh C ayIUOBUICONIOAIEPKKOM, BKIIIOUasl BBICTYIUICHUE MEPE] AUCTAaHIMOHHOW ayAUTOPUEH;

* Y9aCTBOBATh B 00CYXeHUH (ayTnoBUI0(POPYM, TEKCTOBBIN (hOpyM) C UCTIOJIBb30BaHUEM BO3MOXKHOCTEH MHTEpHETA;

* UCTOJIH30BATh BO3MOXKHOCTH JIEKTPOHHOM MOYTHI JUIs1 HHPOPMALIMOHHOTO 00MeHa;

* BECTH JIMYHBIN JHEBHUK (OJIOT) ¢ UCIIOIB30BaHHEM BO3MOXKHOCTEH VHTEepHeTA;

* OCYILECTBIIATH 00pa30BaTEIbHOE B3aUMO/IeCTBUE B MH()OPMAIIMIOHHOM MPOCTPAHCTBE 00PA30BATEIBHOTO YUPEKICHUS (TIOydeHUE U BBIITOJIHEHHUE 3a/1aHU,
MOJTydeHUE KOMMEHTapUEB, COBEPIICHCTBOBAHUE CBOEH padOThI, (hopMUpOBaHUE MOPTHOIHO);



* cOOI0IaTh HOPMBI HH(POPMAITMOHHOHN KYJIBTYPBI, STUKH U MPaBa; C YBAKEHUEM OTHOCHTHCS K YaCTHOW MH(POpMAIUU U HH(POPMAIIMOHHBIM MTPaBaM JIp yTUX
JIIOJIEN.

* UCIOJIB30BATh PA3IUUHbIC TPUEMBI TOMCKa HH(popMaruu B IHTepHEeTe, MOMCKOBBIE CEPBHUCHI, CTPOUTD 3aIIPOCHI 7S MOMCKa HH(OPMAIMK U aHATTU3UPOBATh
pe3yIbTaThl TOUCKA;

* UCTIOJIH30BAThH MPUEMBI TOMCKA MH(OPMAIMH HA IEPCOHATILHOM KOMITBIOTEpE, B MH(OPMAITMOHHON Cpe/ie yUpexAeHUs U B 00pa30BaTeIbHOM IPOCTPAHCTBE;
* UCIIOJIH30BATh Pa3IMYHbIC OMOIMOTEYHBIE, B TOM YHCIIC DJICKTPOHHBIE, KATAIOTH JJISl TIOUCKA HEOOXOIUMBIX KHUT,

* UCKaTh MH(OPMAIIUIO B PA3IMYHBIX 0a3ax JaHHBIX, CO3/1aBaTh U 3aMOIHATH 0a3bl JAHHBIX, B YACTHOCTH MCIIOJIB30BAaTh PA3JIMUHbIEC ONPEICITUTENH;

* (hopMupoBaTh COOCTBEHHOE HH(DOPMAITIOHHOE IPOCTPAHCTBO: CO3/IaBaTh CUCTEMBI ITAIIOK M Pa3MenaTh B HUX HYXKHbIC HH(OPMAIMOHHBIC UCTOYHUKH,
pasmemath nHpopmanmo B aTepHeTE.

* BBOJIMTH PE3YJIbTAThl H3MEPEHHH U IPYrHe NUPPOBBIC TaHHBIC ISl UX 00paOOTKH, B TOM YHCJI€ CTATUCTHYECKOW U BU3yaIH3allHu;

* IPOBOJIUTH SKCTICPUMEHTHI U HICCIICIOBAHUS B BUPTYaIbHBIX JIAOOPATOPHSIX

Yuawuiics 8 knacca noxyuum 603M0HCHOCMb HAYYUMBCAL:

* 83aUMOO0EUCMBOBAMb 8 COYUAILHBIX CemsiX, pabomamy 6 2pynne Hao coodweHuem (8uKiL);

* yuacmeosamsv 6 popymax 6 COYUaIbHbIX 00PA308AMENLHBIX CENX;

* 83AUMOOEUCMBOBAMb C NAPMHEPAMU C UCNONIL30BANHUEM 803MOdCHOCMell MnmepHema.

* €030a8amb U 3aNOJHAMb PA3IUYHbLE ONPeOeTUMENU,

* UCNONIL308AMb PA3IUYHBIE NPUEMBL NOUCKA UHGOpMayuu 6 inmepheme 6 x00e yueOHOU OesimelbHOCU.

* IPOBOOUMb eCMECMBEHHO-HAYYHbLE U COYUATbHBLE USMEPEHUS, 6600UMb PE3VIbMANmbl USMEPEHUL U OPYeUX YUPDPOBbIX OAHHLIX U 00PAbAMbBIEAMb UX, 8 MOM
yucie Cmamucmudecku U ¢ NOMOWbI0 BU3VATUZAYUU,

* QHAU3UPOBAMb PE3YTbMAMbL C80ell OeSIMETbHOCMU U 3AMPAYUBAEMBIX PECYPCOS.

ITnanupyemoie pezyromamet peanuszayuu npozpammsl «OcHoGbl yuedOHO-UCC1€008aMEIbCKOL U HPOCKMHOIL 0eAmeNbHOCIMUY» CPeOCmeamu npeomema
xumuu:

VYyamuiics 8 kilacca HayuuTCs:

* JITAHUPOBATH U BBITIONHATH yueOHOE HCCIeOBaHNE U YUEOHBII MPOEKT, UCIIONIb3ysl 000pyAOBaHUE, MOJIEIH, METOIbI U TPUEMBI, aJIEKBaTHBIE HCCIIEyeMOi
npobiieme;

* BEIOMPATH U HCIIOIH30BaTh METO/IbI, PEIIEBAHTHBIE paccCMaTpuBaeMoil mpobieme;

* pacro3HaBaTh U CTaBUTh BOMIPOCHI, OTBETHI HA KOTOPBIE MOTYT OBITh MOJYYEeHBI ITyTEM HAYYHOTO MCCIIEIOBAHMUS, OTOUPATh a/IeKBATHBIC METO/IbI HCCIICIOBAHHUS,
(GhOopMyIHUpOBaTh BHITEKAIOIIUE U3 UCCIEAOBAHNUS BBIBOIBI,

* UCTIOJIH30BATh TAKHE €CTECTBEHHO-HAYYHBIE METO Bl M TPHEMBI, KaK HaOII0JCHNE, IIOCTAHOBKA MPOOJIEMBI, BBIIIBIDKEHUE «XOPOIIIEH TUIIOTE3bI», SKCIIEPUMEHT,
MOJIETTUPOBAHUE, UCIIOIH30BAHNE MATEMATHUECKUX MOJIENEH, TEOPETHUECKOe 0OOCHOBAHUE, YCTAHOBIICHUE TPAHUI] TPUMEHUMOCTH MOJEIN/TEOpHUH,

* SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3pEHHsI, NCIIOIBh30BATh S3BIKOBEIE CPEICTBA, a/IEKBATHBIE 00CYyX/1aeMoi ipodieme;

* OTNINYATh (PAKTHI OT CYKJEHUHN, MHEHUN U OLIEHOK, KPUTUYECKU OTHOCHTHCS K CY)KJIEHUSIM, MHEHHSIM, OIICHKaM, PEKOHCTPYUPOBATh MX OCHOBAHHSI,;

* BHJICTh 1 KOMMEHTHPOBAThH CBSI3b HAYYHOT'O 3HAHUS U IICHHOCTHBIX YCTAHOBOK, MOPAITBHBIX CYXJICHHH MTPH ITOJYICHUH, PACIIPOCTPAHCHUN U TIPUMEHEHUT
HAy4YHOTO 3HAHUSI.

Vuawuiics 8 knacca nomyyum 603MONCHOCHb HAYYUMBCAL:

* CAMOCMOAMENbHO 3a0YMbIEAMb, NIAHUPOBAMb U 8INOHAMb Y4eOHOe UCCIe008aHUe, YUeOHbIl U COYUANbHBIL NPOEKM;

* UCNONIBL308AMb 002A0KY, 03ApeHUe, UHMYUYUIO,

* UCNONIL308AMb MAKUE eCMeCMBEeHHO-HAYUHble MEemMOoObl U NPUEMbL, KAK AOCmpazuposanue om npusxoosuux hakmopos, nposepka Ha COBMeCMUMOCb C
Opyaumu U386eCMHbIMU akmamu;

* YeNeHanpasieHHo U OCO3HAHHO PA3BUBAMb C80U KOMMYHUKAMUBHbIE CHOCOOHOCU, 0C8AUBAMb HOBbLE A3bIKOGbLLE CPEOCHEa,

* 0CO3HABAMb C8OIO OMEEMCMBEHHOCb 3 O0CMOBEPHOCHb NOJIYYEHHbIX 3HAHULL, 30 KA4eCMB0 8bINOJIHEHHO20 NPOEKmd.



1. COAEPKAHUE YYEBHOI'O KYPCA

XUMMUHS 8 knacc 6a30BbIii ypoBeHb (70 yacoB)

Pa3znes 1. OcHOBHbBIE NOHATHUS XUMUH (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX MPeCTABJIEHMIA)

[Tpenmer xumun. XuMHS KaK 9acTh €CTECTBO3HaHUs. BemecTBa u ux cBoiicTBa. YuCThIE BemecTBa U cMecH. MeTO/ bl TO3HAHUS B XUMHUH: HaOIIOIeHHE,
skcriepuMenTt. [Ipuembl 6e3omacHo paboThl ¢ 00opy0oBaHKeM U BellecTBaMu. CTpoeHHE IIJIaMEHH.

Uucteie BemecTBa U cMecr. CriocoObl OUMCTKU BEIIECTB: OTCTaWBaHME, (GUIBTPOBAHUE, BRIIAPHUBAHKUE, KPUCTALIN3AIMUS, TUCTILIAIUA. Dusnueckue u
XUMHUYECKHUE ABJICHUS. XUMUYECKUE peakunu. [[pu3Haku XUMHUYECKUX peakIfil U YCIOBHS BOZHUKHOBEHUS U TEYCHUS] XUMUYECKUX PEAKIIUI.

ATOMBI, MOJIEKYJIbl M MOHBI. BeliecTBa MOJNEKYISIPHOTO U HEMOJIEKYJISIpHOTO cTpoeHus. Kpucrannuueckue u amopdHbie BemecTBa. Kpucrammueckue
pELIeTKN: MOHHAsA, aTOMHAsi U MoOJIeKyJisgpHasd. [IpocTele U CiloKHBIE BEleCTBA. XHMMHUUYECKUIN 3J€MEHT. MeTailipl 1 HeMeTaulbl. ATOMHAsl €IMHMIIA MacCChI.
OtHOCHUTENbHAsT aTOMHas Macca. SA3pIK XuMuHU. 3HAaKM XUMHUYECKMX O3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEILIECTBA. XUMHUYECKHE (DOPMYIIbI.
OtHocuTeNnbHAs MOJICKYJsipHAas Macca. KadecTBEHHBIM M KOJMMYECTBEHHBIH COCTaB BellecTBa. BolumcineHus mo xumuueckuM ¢dopmynaM. MaccoBas 10
XUMHYECKOT'0 AJIEMEHTA B CIIOKHOM BELIECTBE.

BanenTHocThs XuMHUYECKUX 3yieMeHTOB. OrmpeaeneHHe BaJGHTHOCTU AJIEMEHTOB MO (opmynam OuHapHBIX coeAuHeHUH. CocTaBleHHE XMMHYECKUX
dbopMyI1 OMHAPHBIX COSTUHEHHH 110 BAJICHTHOCTH.

ATOMHO — MOJIEKYJISIpHOE Y4Y€HHE. 3aKOH COXpaHEHHUs Macchl BemiecTB. JKusHp u nearenpHocTs M.B. JlomoHocoBa. XumMuueckne ypaBHEHHs. THIIbI
XUMHYECKUX PEAKIIUH.

Kucnopon. Haxoxnenue B npupone. [lonydenue kucinopoaa B 1a00paTopuu U MPOMBIIUIEHHOCTH. DU3NYECKUE U XUMHUYECKHE CBOWCTBA KUCIOPOAA.
I'openne. Oxcunsbl. [Ipumenenne kucinopoaa. Kpyrosopot kucinopozaa B npupoje. O30H, ayutoTponus kuciopojaa. Bo3nyx u ero cocras. 3amura aTMmochepHOro
BO3/yXa OT 3arpsA3HCHUM.

Bogopon. Haxoxnaenue B npupoze. Iloiaydenue Bomopoaa B 1abOpaTopuu M MPOMBIIIEHHOCTH. PU3NYECKUE W XMMHUYECKHE CBOMCTBAa BOAOpPOAA.
Bonopon — BoccranoBuTenb. Mepsl 6e30nmacHOCTH Ipu padoTe ¢ BogopoaoM. [Ipumenenne Bogoposa.

Boga. Mertoasl onpeneneHust coctaBa BoJibl — aHaN3 U cuHTe3. dusndeckue cBoiicTBa Bojbl. Boja B nmpupoje u crocoOsl ee OUUCTKU. Adpaiusi BOJbI.
Xumunueckue cBorictBa Boabl. [Ipumenenue Boabl. Boga — pactsopurens. PactBopuMocTs BemecTs B Boge. MaccoBas 10J11 paCTBOPEHHOTO BEIIECTBA.

KonuuectBennbie otHomeHus: B xumuu. KonndectBo BemectBa. Moibs. Momsipaast Macca. 3akoH ABorajipo. Momsipabiii 00beM ra3oB. OTHOCUTEIbHAsS
IJIOTHOCTH Ta30B. OOBEMHBIEC OTHOIIICHHUS Ta30B MPU XUMUYECKUX PEAKIUIX.

Baxneifmme kiaccel HeOpraHWYecKUx coeauHeHud. OKCHabpl: cocTaB, kiaccudukaius. OCHOBHBIE W KHUCJIOTHBIE OKCHIbl. HoMmMeHKIaTypa OKCHIOB.
PuU3NYECKUE U XUMUYECKUE CBOWCTBA, ITOJYYEHUE U IPUMEHEHUE OKCHUJIOB.

I'unpoxcunpl. Knaccuduxanus runpokcuioB. OcHoBanus. Cocras. Lllenoun u HepactBopumMble ocHoBaHMs. HoMenknaTypa. dusndeckue 1 XUMUYECKUE
CBOcTBa ocHOBaHUM. Peakuus neiitpanuzanuu. [lonydueHne u npuMeHeHne ocHOBaHUI. AM(OTEpHBIE OKCUIBI U THIPOKCH/IBL.

Kucnoter. Cocras. Knaccudukamus. Homenknarypa. ®usndeckne u XUMUYECKHUE CBOMCTBA KUCIIOT. BBITECHUTEIBHBIN PsIT METAJLIOB.

Comu. CocraB. Knaccudukanus. Homenknarypa. @usnueckue cBoiicTBa cojeil. PactBopumocTs coneil B Boje. Xumuueckue cBoiictBa comneil. Criocoosl
nosry4yeHus cosieid. [Ipumenenune conei.

['enernueckas cBsI3b MEK1y OCHOBHBIMU KJIaCCaMH HEOPTaHUYECKUX COCIUHEHUN.

JemoncTpanun. O3HakomiieHHe ¢ oOpa3laMu MPOCTHIX M CIHOXKHBIX BemecTB. CrnocoObl OYMCTKM BEIIECTB: KPUCTAJIM3aLusl, IUCTUILIALUS,
xpomatorpadust. ONbITHI, MOATBEPKAAIOIINE 3aKOH COXPAHEHHUS MACCHI BEIIECTB.

[Toryuenue u cobupanue KUCIOpoa METOI0M BBITECHEHUS BO3yXa U BoJbl. Onpenenenue coctaBa Bo3nyxa. Kownekyus negpmu, KameHHO20 yans u
NPOOYKMO8 ux nepepadomxiu.
[Toryuenue Bonopoaa B anmnapare Kuma, mpoBepka BoJIopo/ia Ha YUCTOTY, TOPEHHE BOIOPOAa, COOMpaHKe BOAOPOa METOIOM BHITECHEHUSI BO3lyXa U
BOoabl. AHanu3 Boabl. CHUHTE3 BOLIL.
3HaKOMCTBO C 00pa3liaMH OKCHJI0B, KMCJIOT, OCHOBaHMM U coneil. Helrpanuzanms ménoun KUCIOTOW B MPUCYTCTBUM UHIUKATOPA.



JlaGopaTopHble onbITHI. PaccMOTpeHNe BEIeCTB ¢ pa3IMyHbIMU (PU3UUECKUMH cBOiicTBaMu. Pa3nienenue cMecu ¢ moMolsio MaruuTa. Ipumepsr
bHU3MUECKUX U XUMHUYCCKUX SBJICHUH. Peakiinu, WTIOCTPUPYIOIIHE OCHOBHBIC MPHU3HAKK XapaKTEePHBIX peakiiu. Pa3noxenue ocHoBHoro kapoonara meau (I1).
Peaknus 3amenieHus Meau sKeIe30M.

O3znakomiieHre ¢ 00pa3liaMu OKCHJIOB.

BzaumonetictBue Bogopoaa ¢ okcuaom meau (11).

OnbIThL, MTOATBEPKIAOIINE XUMUYECKUE CBOMCTBA KUCIIOT, OCHOBAHU.

IIpakTyeckue padoTbl

o [IpaBuiia TexHuku 6€30MacHOCTU IpU paboTe B XUMUYECKOM kaOuHeTe. O3HaKOMIIEHHUE C JIaOOpaTOPHBIM 000PYI0BaHUEM.

e OunucTKa 3arpsA3HEHHON IOBAPEHHOMN COJIN.

e [losryueHnue u cBOMCTBa KUCIOPOAA

o [losryueHue Boopoaa U U3y4EHHUE €ro CBOKCTB.

¢ [IpuroroBiieHHE PaCTBOPOB COJICH C OMpeNeIEHHON MAacCOBOM J10JIEH paCTBOPEHHOIO BEIIECTBA.

e Perienue skcnepuMeHTalIbHBIX 33a4 110 TeMe «OCHOBHBIE KJIaCChl HEOPraHUYECKUX COECTUHEHUI.

PacuerHsble 3agaun:

Brrauciienne 0OTHOCUTEIHHON MOJIEKYIISIPHOM MacChl BEIIECTBA 10 popMyIie. BerurcieHre MacCoBOi JOIH HJIEMEHTa B XUMUYECKOM COCTMHEHHH.
YcTanoBneHue npocreiieit popmysisl BEIIecTBa 0 MAaCCOBBIM JIOJISIM JIEMEHTOB.

Haxoxnenne MmaccoBoi 01 paCTBOPEHHOIO BEILIECTBA B pacTBOPE. BhI4KCIIEHHE MacChl pACTBOPEHHOIO BEIIECTBA U BOJBI ISl IPUTOTOBJICHUS PACTBOPA
onpeaeaEHHON KOHIIEHTPALIUH.

OObEMHBIE OTHOILLIEHUS Ta30B IPU XUMHUECKUX PEAKIIMSIX.

Bbruncienus mo XuMU4eCKUM YpaBHEHUSIM Macchl, 00bEMa M KOJIMYECTBA BEIIECTBA OAHOTO U3 NMPOJAYKTOB PEAKIMH [0 MAacCe CXOIHOTO BELIECTBA,
00BEMY WIIM KOJIMYECTBY BEILIECTBA, COJAEPIKAIIETO ONPEIEIEHHYIO JOII0 IpUMeceH.

Paznes 2. [lepuoanyecknii 3aK0H M MEPHOANYECKAs cHCTeMa XuMHu4ecKuXx dyemMeHToB /.M. Mennesneesa. CTpoenune aroma.

[lepBble MONBITKY KJIacCU(UKALUNA XUMUYECKUX 3JIeMeHTOB. [loHATHE O rpynnax CXOAHBIX AJIeMEHTOB. EcTecTBeHHbIE ceMeiicTBa IIETOUHBIX METAJIOB
u ranoreHoB. binaroponusie rassl. [lepuonnyecknii 3akon [[.1.Menneneesa. [leproguueckas cuctemMa Kak €CTECTBEHHO — HAy4YHOE KJIacCH(PUKaLUs XUMUYECKUX
aneMeHToB. TabnuyHast (opma mpeacTaBieHHUs Kilaccu(UKalMM XUMHUYECKHUX 3JeMeHTOB. CtTpykrypa Talbmuisl «llepumomuyeckas cucreMa XHMHUYECKHUX
anemenToB JI.M. MenneneeBa» (kopotkas opma): A- u b- rpynnsl, nepuossl. @uzndeckuil cCMbICT MOPSAAKOBOTO JIEMEHTa, HOMEpa Meprojia, HoMepa IpyIIb
(175 2IEMEHTOB A-TpyIII).

Crtpoenue aToma: si7po M 3JeKTpoHHAs o0onouka. CocTaB aTOMHBIX siiep: MPOTOHBI M HEUTPOHBI. M30TOMmbI. 3aps] aTOMHOrO sApa, MacCoBOE YHUCIIO,
OTHOCHUTeINbHasl aToMHasi Macca. CoBpeMeHHasi popMyTUPOBKA MOHATUS «XUMUYECKHUI 2JIEMEHT.

OnexkTpoHHas 000JI0YKa aTOMa: MOHATHE 00 PHEPreTHUECKOM YPOBHE (IJIEKTPOHHOM CJIO€), €ro EMKOCTU. 3aroJIHEHHE 3JIEKTPOHHBIX CIIOEB Y aTOMOB
3JIEMEHTOB MEPBOT0 — TPEThero neprooB. CoBpeMeHHast OpMYIUPOBKA MEPHUOTUIECKOTO 3aKOHA.

3HaueHue nepuoaudeckoro 3akoHa. Hayunbele poctmxenus J[.M. MenzaeneeBa: HCIpaBI€HHE OTHOCHUTENBHBIX ATOMHBIX Macc, IpelCcKa3aHHe
CYLIECTBOBAHMSI HEOTKPBITHIX 3JIEMEHTOB, IEPECTAHOBKH XMMHUECKUX 3JIEMEHTOB B Meproanueckoi cucreme. JXKusnp u aeareiabHocts .M. Menneneesa.

JdeMoHcTpanum:

dusnyueckre CBOMCTBA MIEJTOYHBIX METALIOB. B3anMoeiicTBue OKCHIOB HaTpus, Maruus, Gocdopa, cepsl ¢ BOJIOH, CCIETOBAHNE CBONCTB MO YICHHBIX
npoayKToB. B3auMoneiicTBue HaTpus u Kaius ¢ Bojgoid. dusnyeckue cBoicTBa rajioreHoB. B3anMoaelcTBie allOMUHUS C XJIOPOM, OpOMOM H HO/I0M.

Pazgen 3. CTpoenne BemecTna.

DNEKTPOOTPULATENILHOCTh XUMUYECKUX 31€MEHTOB. OCHOBHBIE BUABI XMMHUECKON CBS3M: KOBAJICHTHAs! HEMOJSPHAs, KOBAJEHTHAs MOJSpHAs, HOHHAs.
BaneHTHOCTB 371EMEHTOB B CBETE JIEKTPOHHOM Teopuu. CteneHb okucieHus. [IpaBuna onpeneneHus CTENeHeNl OKUCICHUS JJIEMEHTOB.

JdeMoHcTpanum:

ConocraBneHune pU3NKO-XUMUYECKUX CBONCTB COEAMHEHUN C KOBAJIEHTHBIMU U MOHHBIMU CBSI3SMHU.



. TEMATHYECKOE IVIAHUPOBAHMUE (110 pazgenam)

Pa3nennl KoauuecTBo KoaunuecTBo KoauuecTBO
n/n | mporpaMmsl JacoB KOHTPOJIbHBIX NMPaAKTHYECKUX
pabdort padoTr
OcHOBHBIE 55 3 6
1 HOHSTUS XUMHUH (YPOBEHB
ATOMHO — MOJICKYJISIPHBIX
MIPEACTABJICHUN)
[Tepnoanueckuit 7 - -
2 3aKOH U NIEpUOUYeCKast
CHCTEMA XUMHYECKUX
anemenTtoB J[.1.
Menneneera. CTpocHue
aroMma
CrtpocHue 7 1 -
3 BEIllECTBA. XUMHYECKast
CBSI3b.
Pe3epBHOE Bpems 1
Hroro: 70 4 6

B aBTOpcKyro mporpaMmy BHECEHBI HEKOTOPbIE U3MEHEHHUS.

PezepBHOE Bpemst (5 4acOB) UCTIOIB3YETCS CISAYIOIMIMM 00pa3oMm:

¢ lyac — Ha npoBeaeHHE 0000MIaOIIEero ypoka 1o reme «llepBoHayaibHble XMMUYECKHUE TIOHATHS

¢ | yac (IOMONHUTENBHBIN) — HAa IPOBEJCHHE MTPaKTUYeCcKor paboThl Ne 1

¢ lyac - Ha pelieHHe pacueTHbIX 3a7au «HaxoxaeHrne MaccoBOM JOJIM PaCTBOPEHHOI'O BEIIECTBA B pacTBOpe. BoIuncienne Maccel pacTBOPEHHOTO

BEIIECTBA M BOJIBI IS TPUTOTOBIICHHS PACTBOPA OIIPEICIIEHHON KOHIIEHTPAITUI

¢ 1 yac - Ha poBeJieHHe 0000IIAOLIET0 ypoKa 1Mo TeMe «BakHel1e Kiacchl HEOPraHUUECKUX COSTUHEHUI

¢ lyac — Ha poBeIeHHe 0000IIAOIIEro ypoka 3a Kypc XUMHH 8 Kiiacca
OO0ocHOBaHMe: IPY U3YYCHUH Ha3BaHHBIX TEM HEJOCTATOYHO BPEMEHU /ISl TPOBEACHUS 0000IIAIONINX YPOKOB U YPOKOB IO PELICHUIO PACUETHBIX U
Ka4eCTBEHHBIX 3a/1a4, & YPOKHU 3T HEOOXOMMBI, TaK KaK HAIPaBJICHBI HA PEATU3aIlMI0 BAXKHEHIINX TPeOOBaHUI K 3HAHUSM YYAIIHXCS — TPAMEHEHHE
noJry4eHHbIX Y'Y /I Ui BBIOJHEHHs TPEHUPOBOYHBIX YIIPAXKHEHHUH U OATOTOBKE K KOHTPOJIBHOM paboTe.

dopmynmupoBKa Ha3BaHUI Pa3/elioB U TEM COOTBETCTBYET aBTOPCKOM mporpamme. Bee mpakTuueckue paboThl, IEMOHCTPAIHH, JJAOOPATOPHBIE OIIBITHI
B3SITHI U3 IIPOrpaMMBI Kypca xumuu i 8-9 kinaccos aBropa H.H. T'apa.



KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHME

Xumus 8 kjacc 6a30Bblii YpoBeHb (70 yacoB).

IIpunoxennel

Ne Tema ypoka Koua-Bo Jdata npoBenenust Koppexuunonnast Mpumeyanus
ypo pabora
4acoB IUIAH (paxr
Ka
1 2 3 4 5 6 /
Pazgen 1. OcHOBHBIC MOHATHS XUMHH (YPOBEHb AaTOMHO-MOJICKYJISIPHBIX NpeAcTaBJIennii) (55 yacos).
|. IlepBoHayajibHbIe XUMHYECKHE MOHATHSA (22 4.)
1. [Ipenmer xumuu. BemectBa 1 UX CBONCTBA. 1
JI/O Nel: PaccMoTpeHHe BEIECTB ¢ Pa3IMYHBIMU (PU3NYECKHMHU CBOMCTBAMHU.
2. MerTo/pl TO3HAHKSI B XUMHUH. 1
3-4. | Ilpakruyeckasi pa6ora Nel. Ipuémbl 6e30macHoii padoThl ¢ 060pyI0BaHHEM H 2
pemecTBamMu. CTpoeHue IVIaMeHHU.
5. YucTele BEIECTBA U CMECH.
1
JI /O No2: PaznieneHrie CMeCH C MOMOIIBIO MarHUTA.
6. IIpakTnuyeckas padora Ne 2. OuucTka 3arpsi3HeHHON MOBaApPeHHOI COTH. 1
7. ®duznueckre 1 XMMUUYECKHE SIBICHUS. XMMUUECKHE PEAKIHH.
JI/O Ne3: Tlpumeps ¢u3. siBieHUil (pacTHpaHHe caxapa B CTYyNKe, HarpeBaHHE
CTEKJITHHOU TPYOKH). 1
J/O Ned4: Tlpumepsl XuM. sBICHHH (TOpeHHE CBEYH, NPOKAIMBAaHHUE METHOMN
MIPOBOJIOKH, B3auMoecTBre mEN0un ¢ ¢/, cepHON KHUCIOTHI C XJIOPUIOM Oapus
1 T.1.).
ATOMBI, MOJIEKYJIbI 1 HOHBI. 1
. BermecTBa MOJICKYIIIPHOTO M HEMOJICKYJISIPHOTO CTPOSHHSI. 1
10. | IIpocTsle 1 CI0XKHBIE BEIECTBA. XUMHUYECKHE SIIEMEHTHI. 1
JI/O Neb5. O3nakomiieHHe ¢ 00pa3liaMu MPOCTHIX U CJI0KHBIX BEIIECTB.
11- 3HaKM XUMHUUYECKHUX JIeMeHTOB. OTHOCHTEIbHAS aTOMHAs Macca. 2
12.
13. 3aKOH MOCTOSHCTBA COCTAaBa BEIECTB 1
14. | Xumunueckue popmyiasl. OTHOCHTENbHAS! MOJICKYIIIpHAs Macca. 1
15. MaccoBast 101 XUMHYECKOTO DJIIEMEHTA B COEUHEHNH. 1
16. | BaneHTHOCTh XMMHYECKHX 3JeMeHTOB. Onpe/esieHue BaIeHTHOCTH 3JIEMEHTOB 110 1
(hopMyaM OMHAPHBIX COCIUHCHHI.
17. | CocraBnenne xuMuuecKux (GopMys OMHAPHBIX COCIMHEHHH 110 BaJIEHTHOCTH. 1
18. | ATOMHO-MOJEKYJIpPHOE YUeHHUE. 3aKOH COXPAaHEHHUS MacChl BEIECTB. 1
19. | Xumunueckue ypaBHEHHUS. 1
20. Turbpl XUMHUUECKHUX PEaKIIUA.
JI/O Ne6: Paznoxenue ocHoBHoro kapoonara meau (11)) (manaxura). 1
JI/O Ne7: Peakius 3aMEIICHUs] METH KEIE30M
21. [ToBTOpenue n 0600menune o Teme «IlepBoHAYAILHBIE XUMUIECKHIE TTOHSATHS 1




22.

Koumponvnaa paboma Nel no meme: «llepsonauanvmuvie xumuueckue noHs-

1
musy.
1. Kuciopoa (54.). 1
23. | Kucnopon, ero o0mast XxapakTepuCTHKa, HAaX0KICHHE B TIPUPOJIE M MOIyICHHE.
24. | CgoiictBa kucnopona. Oxcuasl. [Ipamenerne. KpyroBopoT kuciopona B mpupoe. 1
JI/O Ne8: O3rakomiieHHE ¢ 00pa3iaMi OKCHJIOB.
25. | Hpakruueckasi padora Ne3. [ToryyeHue u cBoiicTBa KucCJI0poja. 1
26. | O30H. AutOoTpONHs KUCIOPOIA 1
27. | Bo3ayx u ero cocras. 1
I11. Bomopox (34.). 1
28. | Bomopon, ero o0mast XapakTepUCTHKA, HAX0XKJICHUE B IPUPOJIE, TIOJTyYECHHUE
29. CBoiicTBa U MpUMEHEHHUE BOIOPOa.
o 1
JI/O Ne9: B3aumoneiicTeue Bogopoaa ¢ okcuaom meau (I1)
30. | Ipakruueckasi padora Ned. «IlosydyeHue BOIOpOAa M HCCJIETOBAHUE €ro 1
CBO#iCTB»
1V. Boaa. PacTBopsbl. (84.) 1
31. | Boga.
32. Xumudeckne cBOMCTBa U MPAUMEHCHHE BOJIBL. 1
33. | Boma — pactBoputens. PacTBOpEL 1
34. | MaccoBast 0751 pacCTBOPEHHOT'O BEIIECTBA. 1
35. | Pemenme pacuetHBIX 3amad «HaxoxneHwe MaccOBOW JONMM PacTBOPEHHOTO
BEIIECTBA B PAacTBOpe. Brrunciaenne Maccsl pacTBOPEHHOTO BEIIECTBA M BOIBI LIS 1
IIPUTOTOBJICHHUS PACTBOPA OIIPEAEIEHHON KOHIICHTPALIN
36. Ipakruyeckas paGora NeS. IlpuroroBijieHHe pacTBOPOB coJieil ¢ 1
onpeseJIeHHOI MaccoBOii 10J1eli pACTBOPEHHOT0 BelllecTBa
37. [oBTopenue u 0606meHwMe o TeMaM «Kuciaopomy, 1
«Bonopon», «Boxa. PacTBopbI».
38. | Konmponvnan padoma Ne 2 no memam «Kucnopoo», «Bodopoo», «Booa. 1
Pacmeopouy.
V.Ko/in4uecTBeHHbIE OTHOLIEHUS B XUMHUH (54.) 1
39. Mouib — eAMHMIIA KOJTMYECTBA BeniecTBa. MoJisipHast Macca.
40. Brluncienust 1o XMMUYECKUM YPAaBHEHUSIM. 1
41. 3axoH ABoragpo. MoJsipHBIH 00bEM Ta30B. 1
42, OTHOCHUTEIbHAS IUIOTHOCTB Ta30B 1
43. OOBbeMHBIC OTHOIIEHHUS Ta30B NMPH XUMHUYECKUX PEAKITHIX 1
44, VI. Ba:kneiimne Kjaacchl HeOpraHudecKux coeguneHuii (124.).
Oxcupapl: KiaccupuKkaiys, HOMEHKJIATypa, CBOHCTBA, IMOJNyYeHHWE, MPHMEHECHHE. 1
JI/O Ne 10: BzauMmoaeicTBre OCHOBHBIX OKCHIOB C KHCIOTAMHU.
45. I'unpoxcunbl. OcHOBaHUS: Kiaccu(PUKaIMsI, HOMEHKIATYpa, MOJTydeHHE. 1
46. | Xumu4ecKue CBOWCTBAa OCHOBAHHUH.
JI/O Nell: CpolicTBa paCTBOPHMBIX U HEPACTBOPUMBIX OCHOBAHHUH.
JI/O Nel2: B3aumoneiicTBue mienouei ¢ KucioTaMu. 1
JI/O Nel3: B3aumoseiicTBUE HEPACTBOPUMBIX OCHOBAHUI C KUCIOTaMH.
JI/O Nel4: Pasznoxenue ruapokcuya meau (1) npu HarpeBannu
47, AmMpoTepHBIC OKCHUIIBI U TUAPOKCHUIBL. 1
JI/O NelS: B3aumojeiicTBue THAPOKCHAA IUHKA C PACTBOPAMHU KUCJIOT U LIEJIOUEil.
48. | Kucnotsl: cocras, KilaccuuKanus, HOMEHKIIATYpa, MOJy4eHUE KUCIIOT. 1




49.

XUMHYECKHE CBOMCTBA KHCJIOT.

JI/O Nel6: JleiicTBre KUCIOT Ha WHAUKATOPHI. 1
J/O Nel17: OTHOIIEHNE KACIOT K METaJlIaM.
50. | Comm: xmaccuduKanys, HOMEHKIIATYpa, CIIOCOOBI TIOTYICHUS 1
51. CBoiicTBa comeit 1
52. | I'enernyeckas CBS3b MEXIy OCHOBHBIMH KJIAaCCAMH HEOPTAHWICCKUX COCTUHEHHIN 1
53. | Hpakruueckass pa6ora Ne6. Pemienue 3KCHepUMEHTAJLHBIX 3a1a4 10 TeMe 1
«OcHOBHBIE KJIACChI HEOPTAHNYECKUX COeTUHEHMIN
54. | IloBropenne u 0000UmIcHHE TO TeMe «BaHEHIIWE KJIACCHI HEOPTaHUYECKUX 1
COCTMHEHUI
55. | Konmponvnas paboma Ne3 no meme: «OcHO8HbBIE KACCHI HEOPLAHUYECKUX 1
COCOUHEHUIL).
Pasnea 2. Ilepuoauyeckuii 3aK0H M epuoAnYecKas cucrema xumuieckux diemenroB [ILU. MenaesieeBa. Ctpoenue aroma. (7 yacon)
VII. [lepunoanyeckuii 3aK0H U cTpoeHune atoma (74.). 1
56. | Kmaccudukanms XUMHUECKUX DIIEMEHTOB.
57. [epronnaeckutii 3axoH JI. V1. MeHneneesa. 1
58. | Iepuoanueckas Tabnua XUMHYECKHX DJIEMEHTOB 1
59. | Crpoenne atoma. CocTaB aTOMHBIX siep. 30ToOmEL 1
60. | PacmpeneneHune 3J1€KTPOHOB IO SHEPTETUICCKAM YPOBHSIM. 1
61. 3HayeHue nepruoandeckoro 3akoHa. Hayunsle noctmxenus [l. . Menzaeneepa 1
62. IToBTOpenue u 0600menHue no Teme: lleproandeckuit 3aK0H U EPUOTUIECKAs 1
cuctema xumuieckux sneMeHToB J. 1. MenaeneeBa. CTpoeHue aroma.
Pa3nen 3. Ctpoenue BemecTBa. XuMu4yeckasi cBsidb. (7 4acon)
VIII. Ctpoenne BemecTBa. Xumuyeckas cBsi3b (74.) 1
63. DJIEKTPOOTPHUIIATEIIHPHOCTh XUMHUYECKUX JIEMEHTOB
64. | KoBaseHtHas cBsi3b. [loysipHast M HENOJSIPHASI KOBAJICHTHBIC CBSI3H 1
65. Honnast cBsi3b 1
66. | BaneHTHOCTH U cTenieHb OKUCIIeHU. [IpaBmia onpeneneHus cTeneHed OKUCICHUS 1
AIIEMEHTOB
67. | OKHUCIUTETHFHO-BOCCTAHOBUTEIBHBIC PEAKIIHU 1
68. [ToBTOpenue u 0600meHne Mo Teme: «CTpoeHHE BEMIECTB. XUMUYECKAs CBS3hY 1
69. | Konmponvnas padoma Ned no memam: «I13 u IICXD /. H. Menoeneesa. 1
Cmpoenue amomay «Cmpoenue seuwjecme. Xum. césa3v)
PesepBHoe Bpems.
70. | O6oO1IeHre, cucTeMaTH3aus 1 KOPPEKIMs 3HAHUM ydanuxcs 3a Kypc XUMUH 8

KJiacca

1




IIpuaoxenne 2

KPUTEPUHU OIEHKHW OBPA3OBATEJIBHBIX PE3YJIBTATOB OBYYAIOINUXCA IO XUMHUHN

Cucmema ouenueanus ¢ npeomeme Xumus:
1. OneHka yCTHOro oTBETA.
OTmeTka «5» !
- OTBET IOJIHBIN U NPaBUWIbHBIN HA OCHOBAHUU U3YUYEHHBIX TEOPUI;
- Marepuaj U3JI0KEH B OINPEACIICHHON JTOTHYECKOM MOCIe0BATEIbHOCTH, TUTEPATYPHBIM S3BIKOM;
- OTBET CaMOCTOSTEIbHBIM.
Otmerka «4»
- OTBET IOJIHBIN U MPaBUJIbHBIN HA CHOBAaHUH U3yYCHHBIX TEOPUIA;
- Marepuas U3JI0KEH B OMPEEICHHOM JTOTUYECKON MOCIIEeIOBATEIFHOCTH, MPH 3TOM JIOMYIIECHBI ABE-TPH HECYIIECTBEHHBIE OLIMOKH, UCIIPaBICHHBIC 1O TPeOo-
BaHUIO YUUTEJIS.
Otrmetka «3» :
- OTBET IOJIHBIH, HO TIPY 3TOM JIOMYIIEHA CYIIIECTBEHHAsI OIIMOKA UM OTBET HETIOTHbBIN, HECBSI3HBIM.
OTMmeTKa «2»!
- IpU OTBeTE OOHAPYKEHO HEMTOHMMAHUE YYaIIMCsI OCHOBHOTO COJIep KaHMs Y4eOHOT0 MaTepuaia Uil JONYyIIeHbI CYIIeCTBEHHBIE OIMOKHU, KOTOpBIC ydalluncs
HE MOXET UCTPABUTH MIPU HABOIAIINX BOTIPOCAX YUUTENs, OTCYTCTBHE OTBETA.
2. OueHKa IKCNepUMEeHTAIbHBIX yMeHmii. OTleHKa CTaBUTCS Ha OCHOBAaHUU HAOIIOCHUS 32 YIaIIUMUCS U MMCbMEHHOTO OTYeTa 3a paboTy.
OtrmeTka «5»:
paboTa BBITIOJIHEHA TTOTHOCTHIO U MTPABUIIbHO, CAENaHbl IPABUIIbHBIE HAOTIOACHUS U BBIBOIBI,
SKCTIIEPUMEHT OCYIIECTBJICH IO TJIaHy C YU€TOM TEXHUKU 0€30MaCHOCTH M MPaBWII pabOTHI C BEIIECTBAMU U 000PYI0BAaHUEM;
MPOSIBIICHBI OPTaHU3AIMOHHO - TPYAOBBIE YMEHUS, OJACPKUBAIOTCS YUCTOTA pabodero MecTa v MopsiioK (Ha cToJie, 9KOHOMHO HCIIONIB3YIOTCS PEaKTUBBI).
OTmeTKa «4» :
- paboTa BBIMIOJNHEHA MPaBWIBHO, CJAETaHbl MpPaBUIbHBIE HAOMIOJEHHS W BBIBOABI, HO MPHU ITOM JKCIEPUMEHT MPOBENEH HE MOJHOCTHIO WM JOMYIIEHBI
HECYIIECTBEHHbIE OLIMOKHU B paboTe ¢ BellecTBaMH U 000py/I0BaHUEM.
OtrMmeTka «3»:
- paboTa BBHITIOJHEHA MPABUJIHLHO HE MEHEE YeM HAMOJOBHHY WJIW JOIYIICHA CYIIECTBEHHAs OMIMOKA B XOJE SKCIEPHUMEHTa B OOBSICHEHWH, B O(QOPMIICHUH
paboThl, B COOIIO/ICHUU MPABUI TEXHUKU O€30MMaCHOCTH Ha paboTe ¢ BellecTBaMH U 000py0BaHHUEM, KOTOpas UCIPABISETCS MO TPEOOBAHUIO YUUTES.
OTMeTKa «2»:
- jJomyileHsl 1Be (U Oosiee) CyIIeCTBEHHBIE OIMMOKU B XOJ€: JKCIEpUMEHTa, B 00BSCHEHUH, B OpopmIIeHHH pabOThI, B COOJIIOJICHUU TPABHUI TEXHUKU 0e3-
OTACHOCTH TMpH PabOTe C BemeCTBaMU U 000PYyI0BaHWEM, KOTOPBIE YUaAIUICS HE MOXKET UCTIPABUTH JIaXKe IO TPEOOBAHUIO YUHUTEIIS,
- paboTa He BBHIMOJIHEHA, Yy YYallerocs OTCYTCTBYET dKCIIEPUMEHTAILHBIC YMEHHSI.
3. OueHka yMeHHH pemiaTh pacyeTHbIe 3aJa4u.
OTMmeTKa «5»:
- B JIOTMYECKOM PACCyKJICHUH U PEIICHNU HEeT OMUOO0K, 3a/1aya pelieHa paloHalIbHbIM CII0CO00M;
OTMmeTKa «4»:
- B JIOTHYECKOM PaCCYKJIEHHHM U PEIIEeHUs HEeT CYIIECTBEHHBIX OIIMOOK, HO 3a/lada pelleHa HepalHOHAIbHBIM CIIOCOOOM, WM JOIYIIEHO HE 0ojee NBYX
HECYIIECTBEHHBIX OIITHOOK.
OtrmeTka «3»:



- B IOTUYECKOM PACCYKICHUU HET CYIIECTBEHHBIX OIMMOOK, HO IOMYIIEHA CYIIECTBEHHAs OITMOKA B MATEMAaTUYECKUX pacueTax.
OTMeTKA «2»:
- IMEETCS CYIIECTBCHHBIC OITUOKHU B JIOTHUYECKOM PACCYXJICHUU U PEIICHUU.
OTCYTCTBHE OTBETA Ha 3a/IaHHE.
4. OueHka NUCbMEHHBIX KOHTPOJbHBIX PadoT.
OT1MeTKAa «5»:
OTBET IOJIHBII U MTPaBWIBHBIN, BO3MOXKHA HECYIIECTBEHHAs OIIHOKA.
OtMeTKAa «4»:
OTBET HEMOJHBIN WK JIOMYIICHO He 00Jiee IBYX HECYIIECTBEHHBIX OIHNOOK.
OtMmeTKAa «3»:
paboTa BBIITOJIHEHA HE MCHEE YeM HAITOJIOBHUHY, JIOMYIICHA OJTHA CYIIECTBEHHAs OIIMOKA M ITPH 3TOM JIBE-TPHU HECYIIECTBEHHBIC.
OTMeTKAa «2»:
- paboTa BHITIOJIHEHA MEHBIIIE Y€M HAIMOJIOBUHY WM COJAEPKUT HECKOJIBKO CYIIECTBEHHBIX OIITHOOK.
- paboTa He BHINIOJIHCHA.
[Ipu orieHKe BHITIOTHEHHS MTUCbMEHHOW KOHTPOJIBHOU PaboThl HEOOXOUMO YUUTHIBATh TPEOOBAHUS €MHOTO OphorpaduIecKoro pekuma.
5. OueHka TecTOBBIX padoT.
TecTsl, cocTosiMEe U3 MATH BOIPOCOB MOXHO MCIIOJIH30BaTh MOCIIE U3YUYCHHS Kakaoro matepuana (ypoka). Tect u3z 10—15 BonpocoB ucnonb3yercs s
nepuoanueckoro KoHTpostsi. Tect n3 20—30 BompocoB HEOOXOIUMO UCITOJIB30BATh JJISI UTOTOBOT'O KOHTPOJIS.
[Ipu orleHMBaHWHU UCTIONB3YETCS CIENYIONIAs IITKaja: ISl TECTa U3 MSTH BOIPOCOB
* HET OIMOOK — OIIEHKA «5);
* 0J1Ha OIINOKA - OIlEHKA «4»;
* JIB€ OIIMOKH — OIICHKA «3»;
* TPU OLIMOKH — OIIEHKA «2».
Jliia Tecta u3 30 BOIIPOCOB:
* 25—730 npaBUIbHBIX OTBETOB — OLIEHKA «5»;
* 19—24 npaBUNIBbHBIX OTBETOB — OLIEHKA «4»;
* 13— 18 npaBHIBHBIX OTBETOB — OLIEHKA «3»;
* MEHbIIIEe 12 MpaBUIbHBIX OTBETOB — OLICHKA «2».
6. Onenka npoekra.
[IpoekT oleHUBAETCS MO CIAESAYIOIIMM KPUTEPHSIM:
* coOmroieHue TpeOoBaHU K ero 0POPMIICHHIO;
* HEOOXOIMMOCTh U JOCTATOYHOCTD ISl PACKPBITHUSI TEMBI TPUBEICHHOM B TEKCTE MPOEKTa MHGOPMAIUH;
* YMEHHE 00yJaromerocsi CBO00HO U3JIaraTb OCHOBHBIE UJIEH, OTPAKEHHBIC B MIPOEKTE;
* CITIOCOOHOCTH 00YYAIOIIEroCcs MOHSTh CYTh 33/1aBa€MbIX WICHAMH aTTECTAlMOHHONW KOMUCCHH BOIIPOCOB M C(HOPMYITHPOBATH TOYHBIE OTBETHI HA HUX.



BrinonHeHne NpakTHYecKol YacTH 110 XMMUU B 8 Ki1acce.

Jlara
ITo dakTHue
IJIaHy CKH

1 | J/O Nel: PaccMoTpeHHe BELIECTB C Pa3INYHBIMHU (PU3UUECKUMHU CBOWCTBAMH.

2 | Ilpaktuyeckas padora Nel. [Ipuémsbl Ge3onacHoii paGoTsl ¢ 000py0BaHUeM U BelecrBaMu. CTpoeHHe NjiaMeHH.

3. | J1/O Ne2: Pa3nenenue cMecu ¢ MOMOUIBIO MarHuTA.

4 | IpakTuyeckas padora Ne 2. OuucTKa 3arpsi3HeHHOIi MOBapeHHo#i con.

5 | /O Ne3: TIpumeps! Gus. siBICHUH (pacTUpaHUE caXxapa B CTYIIKE, HATPEBaHHE CTEKIITHHON TPYOKH).
JI/O Neq: [Ipumeps! XuM. sSIBJICHUHN (TOPSHHE CBEYH, IIPOKATMBAaHUE METHON MMPOBOJIOKH, B3aNMoAeHCTBHE MENoun ¢ /], cepHOH KUCIOTHI C XJIOPHIOM Oapus u
T.J.).

6 JI/O No5. O3nakomireHIe ¢ 00pa3iaMy MPOCTHIX M CI0KHBIX BEIIECTB.

7 | J/O Ne6: Paznoxxenue ocHoBHOro kapOonata menu (11)) (manaxura).
JI/O Ne7: Peakuus 3aMelieHUs MeIU JKEIe30M

8 | Koumponvnas paboma Nel no meme: «Ilepeonauanvrvle xumuueckue ROHAMUA).

9 JI/O Ne8: O3nakomileHHE ¢ 00pa3liaMi OKCHIIOB.

10 | Mpakruyeckas padora Ne3. Iloy4yeHue u cBOiiCTBa KHCJIOPOA.

11 | JI/O Ne9: Bzaumoseiictue Bojgopoaa ¢ okcugom meau (1)

12 | Mpakruuyeckas padora Ned. «IlosiyueHue BOJIOPOIa U HCC/IET0OBAHUE €ro CBOMCTB»

13 | Mpakruuyeckas padora Ne5. IlpuroroBienne pacTBOPOB CoJIeii ¢ ONpeIeIeHHONH MAaCCOBOI /10JIeli pACTBOPEHHOr0 BellecTBa

14 | Koumponwvnas paboma Ne 2 no memam «Kucnopooyr, «Booopoo», «Booa. Pacmeopury.

15 | J/O Ne 10: B3aumoseiicTBHE OCHOBHBIX OKCH/IOB C KHCIIOTAMHU.

16. | JI/O Nell: CroiicTBa pacTBOPUMBIX U HEPACTBOPUMBIX OCHOBAHHH.
JI/O Nel2: B3auMopaeicTBre mienoUeii ¢ KUCIIOTaMH.
JI/O Nel3: B3aumojeiicTBre HEpacTBOPUMBIX OCHOBAHUM ¢ KHCIOTaMHU.
JI/O Nel4: Pasnoxxenue runpokcuaa menu (11) npu marpeBannm

17. | J/O Nel5: B3aumoneicTBrE THAPOKCHIA IIMHKA C PACTBOPAMH KUCIIOT U IIEIOYCH.

18 | JI/O Nel6: [leiicTBre KHCIIOT HA UHIUKATOPHI.
JI/O Ne17: OTHOLIEHHE KUCIIOT K METAJLIAM.

19 | IIpakTnyeckas padora Ne6. PemieHne sKcniepuMeHTATBHBIX 33124 10 TeMe «OCHOBHBIE KJIACChI HEOPTaHUYECKHX COeTMHEeHMID>

20 | Konmponvnas paboma Ne3 no meme: «OcHognble KNACCHL HEOP2AHUYECKUX COCOUHEHUIL).

21 | Konmponvnas paooma Ned no memam: «I13 u IICXD /I. H. Menoeneesa. Cmpoenue amomay «Cmpoenue sewgecme. Xum. cés3b»




