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I[Inanupyemble pe3y/bTaThl 0CBOECHHS Y4eOHOI0 MpeaMeTa « XMMHUD HA YPOBHE OCHOBHOI'0
0011ero 00pa3oBaHus

1. [lnanupyemMble JTMYHOCTHBIE Pe3yJIbTAThl 0CBOEHNSI Y4€OHOIr0 npeaMera « XuMHUs»

JInaHOCTHBIE PE3yIbTaThl OCBOSHUS MPOTPAMMbI OCHOBHOTO OOIIEro 0Opa3oBaHUS JO-
CTUTAIOTCA B X0/1€ 00YUEeHHsI XUMUU B €JMHCTBE YUeOHOM M BOCIIUTATENBbHOM aearenbHocTH Op-
raHu3alru B COOTBETCTBUU C TPAAULIMOHHBIMHA pOCCHfICKHMH COIIMOKYJIbTYPHBIMH U OYXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSMHU, MPUHATHIMU B OOIIECTBE MpaBUIAMH U HOPMaMU MOBEACHHUS, U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIN3ALIMN 00YyYatOIINXCs

JlnuHOCTHBIE pPe3yAbTAThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

1. T'paxxaaHcKOro BOCIUTAHUS
- IPEJICTaBIIEHUS O COLMATIBHBIX HOPMaX U MPaBUIIaX MEKINYHOCTHBIX OTHOIICHUN B KOJUIEKTH-
BE€, TOTOBHOCTH K Pa3HO0Opa3HOW COBMECTHOW NESTEIHHOCTH TP BBIMOJHEHHH Y4€OHBIX, IMO-
3HABATENbHBIX 3314, BHITOJTHEHHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MPOEKTOB,
CTpEeMJICHHS K B3aMMOITIOHMMAHHIO U B3aWUMOTIOMOIIX B MPOIIECCe ITON y4eOHOU JeITeThHOCTH;
TOTOBHOCTH OILIEHUBATh CBOE MOBEACHHUE U MOCTYNKH CBOMX TOBApHUILEH ¢ MO3UIMN HPaBCTBEH-
HBIX U IIPAaBOBBIX HOPM C Y4ETOM OCO3HAHHUS OCIEACTBUI IIOCTYIIKOB;

2. Ilarpuornyeckoe BocnuTanue U GopMUpPOBaHMEe POCCUICKON HIEHTUYHOCTH
- LEHHOCTHOI'O0 OTHOIIEHUSA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HUCTOPHYECKOMY M HAyYHOMY
HACJIETUIO, TOHUMaHUs 3HaYEHUS] XUMUYECKOW HayKd B KU3HU COBPEMEHHOTO OO0IIeCcTBa, CIO-
COOHOCTH BIIQJICTh JIOCTOBEPHOU MH(OpPMAIHECH O TEPEIOBBIX JOCTHKCHHUSIX U OTKPBITUSX MH-
POBOI U OTEYECTBEHHON XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPONCTBE MUpa
1 00IIECTBA;

3. JlyxoBHOe U HPABCTBEHHOE BOCIIUTAHUE /IeTell HA OCHOBE POCCHMMCKHMX TPaAHLIM-

OHHBIX LIEHHOCTEM

- TOTOBHOCTb OIIEHUBATh CBOE MOBEACHHUE U MOCTYIKH, a TAKXKe MOBEICHNE U TIOCTYNKHU IPYTHX
JIOJIeN € TTO3UIIMA HPABCTBEHHBIX HOPM M HOPM DKOJIOTHYECKOTO TpaBa ¢ y4€TOM OCO3HAHUS T0-
CJIEJICTBUM MOCTYIIKOB.

4. IlpuobmeHue aereii K KyJbTYPHOMY HacjeanI0 (IcTeTHYECKOE BOCTIUTAHME)
- Pa3BUTOCTh ICTETHMUYECKOTO CO3HAHHUS Yepe3 OCBOEHHUE XYIO0’KECTBEHHOTO HacjeIus HapoJ0oB
Poccun 1 Mupa, TBOPUYECKOM JIEATENHHOCTH 3CTETUUYECKOT0 XapaKkTepa.

5. Homyasipu3auusi HAYYHbIX 3HAHUH cpeau aereii (LleHHOCTH HAYYHOro MO3HAa-

HUSA)

- MUPOBO33PEHUYECKUX MPEJICTABICHUI O BEIIECTBE U XUMUYECKOU peaKIMH, COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABJISIIOIIMX OCHOBY JUIsl IOHUMAHUSI CYITHOCTH
HAyYHOW KapTUHBI MUpa; MPEACTABIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHUS MPUPOJIBL,
B3aMMOCBS3SX YeJIOBEKa C MPUPOTHON CPENloil, O POJIM XUMHUHU B MO3HAHUU ITHX 3aKOHOMEPHO-
CTei;
- MO3HaBaTEIbHBIX MOTUBOB, HAIMIPABJIICHHBIX HA MOJTYYEHHE HOBBIX 3HAHHM 110 XUMUHU, HEOOXO-
JUMBIX JIJIs1 O0BSICHEHHS HAO0TI0OJaeMBIX MTPOIIECCOB U SIBIICHUI;
- IO3HAaBaTeNIbHON U MH()OPMALIMOHHON KYJIBTYPHI, B TOM YHCJI€ HABBIKOB CAMOCTOSITENILHON pa-
00Thl C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JINTEPATYpOH, AOCTYINHBIMH TEXHUYECKUMHU CpEJ-
CTBaMU MH(POPMAIIHOHHBIX TEXHOJIOTHIA;
- UHTEpeca K 00yYeHHIO U MTO3HAHUIO, JTF0003HATETLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMo-
00pa3oBaHUIO, UCCIEAOBATEIBCKOMN 1eATEIHbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTU U
yYpOBHS 00yUEHUS B JaIbHEHIIIEM;

6. dusnyeckoe BocnuTanue U GopMUpoBaHHe KYJIbTYPbl 310POBbS
- OCO3HAaHUA HEHHOCTH KU3HU, OTBCTCTBCHHOI'O OTHOIICHHUA K CBOEMY 3J0POBbIO, YCTAHOBKHU Ha
3/I0pOBBI 00pa3 *U3HU, OCO3HAHUS MOCJIEICTBUN U HEMPUITHUS BPEAHBIX MPUBBIUEK (YIOTpeO-
JICHUsI QJIKOTOJIsl, HAPKOTHUKOB, KYpEHHUsI), HEOOXOIUMOCTH COOIIOJICHUSI TPaBMJI O€30MaCHOCTH
pu 00palIeHnH ¢ XUMUYECKUMU BEIIeCTBAMHU B OBITY U peasbHOM JKU3HH;

7. TpyaoBoe BociuTanue M NpodeccHOHAIBLHOE caMOooNIpeie/ieHne
- KOMMYHUKaTUBHON KOMIIETEHTHOCTH B OOIECTBEHHO MOJIE3HOH, Y4eOHO-HCCIe10BATENbCKOM,
TBOPYECKOH M JPYruxX BUAAX ACATEIBHOCTH; HHTEpeca K MPAaKTUYECKOMY M3YUYEHHUIO mpodeccuii
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U TpyZa pa3IuyHOr0 poja, B TOM YHCIIE HA OCHOBE MPUMEHEHUs IPEIMETHBIX 3HAHUHN M0 XUMHH,
OCO3HAHHOTO BBIOOPA MHAUBHIYATLHON TPACKTOPHH MPOJOKEHUsST 00pa30BaHus ¢ YIETOM JTHY-
HOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEI;

6. IK0J10rH4ecKOro BOCIUTAHUS
- DKOJIOTMYECKH 11eTIeCO00pa3HOr0 OTHOIIEHHS K MPUPOJIe KaK UCTOUHUKY KU3HU Ha 3eMIie, Oc-
HOBE €€ CYIIECTBOBAHUS, MOHMMAHHMSI IICHHOCTH 37J0POBOTO M 0€30macHOro odpasa KU3HHU, OT-
BETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3MUYECKOMY M TICUXMUECKOMY 37I0POBBIO, OCO3HA-
HUS [IEHHOCTH COOJIIOJICHUSI TIpaBUJI 0€3011aCHOTO MOBEICHUS ITPU paboTe C BEIIECTBAMHU, a TaK-
K€ B CUTYAIUIX, YTPOKAIOIINX 3I0POBBIO U )KU3HH JIOJIEH;

- CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJIydaeMble MIPH W3YYCHHHM XUMHWH, JUIS PEIICHUS 3aad,
CBSI3aHHBIX C OKPYXKAIOUIEH MPUPOTHON Cpeioil, MOBBIIIEHUS YPOBHS IKOJIOTUYECKON KYIbTYpHI,
OCO3HAHHUS TIO0ATBHOTO XapaKTepa dKOJOTHUSCKHUX MPOOJIeM M MyTeH WX pEelIeHHsS MOCpe-
CTBOM METOJIOB XHMMH;

- KOJIOTUYECKOTO MBIIUICHUS, YMEHHS PYKOBOJICTBOBATLCS UM B TIO3HABATEIILHON, KOMMYHHUKA-
TUBHOM U COLMAJIBHOM MPAKTUKE

2. [InanupyeMsblie MeTanpeAMeTHbIE Pe3yJIbTATHI OCBOECHHS y4eOHOT0 mpeaMeTa « XuMus»

Me:knpeamMeTHble IOHATHSA.

YcnoBueM (HOpMHUPOBAHHSI MEKIPEIMETHBIX TOHSATHH, TaKUX KaK «CUCTeMay», «(haKTy,
«3aKOHOMEPHOCTHY», «(HEHOMEH», «aHAIM3», «CUHTE3», SBISIETCS OBJaJeHHe O0ydaroluMUCS
OCHOBaMH YUTATEIIbCKOW KOMIIETCHIINHU, TPHOOPETEHNE HABBIKOB pa0OTHI ¢ MH(OpMaIIHe, yJa-
CTHE B POEKTHOU JESTEIbHOCTH.

[Tpn m3ydyeHHH XUMHUU OOYYarOMIMECs yCOBEPIICHCTBYIOT MPUOOPETCHHBIC HAa IMEPBOM
yYpOBHE HaBBIKU paboThl ¢ nH(popmanued. OHU cMOTYT paboTaTh ¢ TEKCTaMH, MPEOoOPa30BHIBATH
¥ MHTEPIIPETUPOBATH COICPIKAIIYIOCS B HIX WH(POPMAITUIO, B TOM YHCIIE:

— CHCTEMaTU3UPOBaTh, COMOCTABIATH, aHAIM3UPOBATh, 0000IIATh U UHTEPIPETUPOBATH
UH(OPMAIIHIO, COJIEPKAIYIOCS B TOTOBBIX HH(GOPMAITMOHHBIX 00BEKTaX;

— BBIIEJATH TTIABHYIO M M30BITOUHYIO WH(GOPMAIIMIO, BHITIOIHATH CMBICIOBOE CBEPTHIBA-
HUE BBIJICTICHHBIX ()aKTOB, MBICIICH; TIPECTABIATh HHPOPMAIINIO B CXKATOW CIOBECHOH (hopme (B
BUJIE TJIaHa WJIM TE3MCOB) U B HAIJISIHO-CUMBOJNYECKON dopMme (B BUIe Tabuull, rpaduuecKux
CXEM U Juarpamm, KapT MOHATHH - KOHIENTYAIbHBIX TUArPaMM, OMTOPHBIX KOHCTIICKTOB);

— 3aMOJIHATH U IOMOJTHATH TaOIHIIbI, CXEMBI, AUATPAMMBI, TEKCTHI.

B xozme m3yueHus Bcex y4eOHBIX MPEIMETOB OO0YYarONIHECs] TPHOOPETYT OMBIT MPOCKT-
HOM JIeATEeTLHOCTH KaKk 0c000H (hopMbl ya4eOHOM pabOThI, CHOCOOCTBYIOMIEH BOCITUTAHUIO CaMO-
CTOSTETbHOCTH, HHUITMATHBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUIO MOTHBAIMH U 3PPEKTUBHO-
CTH y4eOHOM JIeATENbHOCTH; B XO/I€ pealn3alii UCXOJHOTO 3aMbIciia Ha MPAKTUYECKOM YPOBHE
OBJIAJICIOT YMEHUEM BBIOMpATh aJIeKBATHBIC CTOSIICH 3aa4e CPe/ICTBA, IPUHUMATE PEIICHHUS, B
TOM YHCIIe U B CUTYyalUsX HeompeaeneHHOCTH. OHM MOJydaT BO3MOKHOCTh Pa3BUTh CIOCO0-
HOCThH K pa3paboTKe HECKOJIbKUX BAPHAHTOB PENICHUN, K TTIOMCKY HECTAaHAAPTHBIX PEIICHUH, TO-
UCKY M OCYIIECTBIICHHIO HanboJiee MPUeMIeMOro peIeHusl.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIE AeiicTBUS

1. YMeHue caMoCcTOsTeNbHO ONPEAeNsATh eI 00y4eH s, CTaBUTh U (POPMYIHUPOBATH HO-
BbIC 3aJ7]a4d B yueOe M MO3HABATEILHOM JCSITEbHOCTH, PAa3BUBATh MOTUBBI M MHTEPECHI CBOCH
MO3HABATENbHON eaTeabHoCcTH. OOyJaronuiicss CMOXKET:

— aHAJIM3MPOBATH CYIIECTBYIONINE U TUIAHUPOBATH OYAYIIHEe 00pa3oBaTeIbHbIC Pe3yIIbTa-
THI;

— UICHTU(UIIMPOBATH COOCTBEHHBIC MTPOOJIEMBI M OIIPEIEISITh TIIABHYIO MTPOOIIEMY;

— BBIJIBUTaTh BEPCHH peLICHHUS MPoOsieMbl, (OPMYyIUPOBATh THIOTE3bI, MPEIBOCXUIIATD
KOHEUHBIN pe3yJbTaT;

— CTaBUTH LeJdb ACSITENFHOCTH Ha OCHOBE OMpEAeNIEHHON MpOoOIeMbl U CYIIECTBYIOIIUX
BO3MOXKHOCTEIA;

— (dopmMmynupoBaTh y4eOHbIE 3aJauMd KakK IIaru JOCTHKEHHUS IMOCTABJICHHOM Ienu es-
TEHHOCTH;



— 000CHOBBIBAThH 1I€JIEBbIE OPUEHTHUPBI U IPUOPUTETHI CCHUIKAMU HA LIEHHOCTH, yKa3bIBas
¥ 000CHOBBIBAsI IOTHUECKYIO MOCIIET0BATEIBHOCTH IIaroB.

2. YMeHHe CaMOCTOSATEIbHO IUIAHUPOBATh ITYyTH JOCTHKEHUS LEJIeH, B TOM YHCIE allb-
TEepHATHUBHBIE, OCO3HAHHO BHIOMpaTh HambOosee HPQPEKTUBHBIE CIOCOOBI PEUICHHUS YYEOHBIX H
MIO3HABATENbHBIX 33/1a4. OOy4JaroLHiics CMOXKET:

— ONpenesITh HEOOXOAUMBIC JCHCTBHUS B COOTBETCTBUU C YYeOHOW M TIO3HABATEIbLHOM
3a1a4ey COCTABIIATH AITOPUTM UX BBIIIOJHEHUS;

— 000CHOBBIBAaTh U OCYLIECTBIATH BBIOOp Hambosiee 3(p(PEKTUBHBIX CHOCOOOB PEIICHHUS
y4eOHBIX U M03HABaTEIbHBIX 33]a4;

— OIpEeNeNsATh/HaX0IUTh, B TOM YHCIIE U3 MPEAJIOKEHHBIX BapHAHTOB, YCIOBUS IS BbI-
NOJIHEHUs1 y4eOHO! U MOo3HaBaTeIbHOM 3a/1a4H;

— BBICTpAMBAaTh KU3HEHHBIE TUTAHBI HA KPAaTKOCPOUHOE OyayIee;

— BBIOMpATh U3 MPEJUIOKEHHBIX BApUAHTOB U CAMOCTOSITENbHO UCKATh CPEACTBA/PECypCHI
JUTSL PEeUICHUs 3379/ TOCTIKEHHS LS,

— COCTAaBJIATH IUIaH PeUIeHUs MPoOJIeMBbl (BBIIOJIHEHHS MPOEKTa, IPOBEIECHUS UCCIIe10Ba-
HUS);

— ONpeAeNsATh MOTEHUUAIbHbIE 3aTPyAHEHUs NPH PEelICHUH y4yeOHOM U MO3HaBaTEeNIbHOM
3a/1a4l U HaXOJUTh CPEACTBA JUIsl UX YCTPaHEHHUS,

— OIUCBIBATH CBOM OMBIT, 0OPMIISAs €ro Ul Iepeadu APYrUM JIFOIIM B BHJI€ TEXHOJIO-
TUU PELICHUs IPAKTUYECKUX 3aa4 OIIPEIEIICHHOIO KJIacca;

— IUIAHUPOBATh U KOPPEKTUPOBATh CBOIO MHAMBUIYAIbHYI0 00pa30BaTEIbHYIO TPAEKTO-
pHu.

3. YMeHME COOTHOCUTH CBOM JIEHMCTBUS C IUIAHUPYEMBIMU PE3yJbTaTaMH, OCYLIECTBISATh
KOHTPOJIb CBOEH JEATEIBHOCTH B MPOLIECCE TOCTHKEHUS Pe3yibTaTa, ONpeeNsiTh CIIOCOOBI Jei-
CTBHMH B paMKax IMpeI0KEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JEHUCTBHS B CO-
OTBETCTBUHU C U3MEHsIOMIEHCs cutyarnueid. O0yJarommiicss CMOXKET:

— OIpEeAEATh COBMECTHO C IENAroroM M CBEPCTHUKAMU KPUTEPUU IUIAHUPYEMBIX pe-
3yJIbTATOB ¥ KPUTEPUU OLIEHKU CBOEH Yy4eOHOH e TeNbHOCTH;

— CHUCTEMAaTU3UPOBATh KPUTEPHUM IUIAHUPYEMBIX PE3YJIBTaTOB U OLICHKU CBOEH AEATEIb-
HOCTH;

— 0oTOMpaTh MHCTPYMEHTHI JUIsl OLIEHUBAHUS CBOEH NIEATENbHOCTH, OCYIIECTBISATh CAMO-
KOHTPOJIb CBOEH JI€ATEIbHOCTH B paMKaX MPEIJI0KEHHBIX YCIOBUN U TpeOOBaHMIA;

— OLIEHUBATD CBOIO JEATEIBHOCTD, apTYMEHTUPYsI IPUYMHBI JOCTHKECHHS UIIU OTCYTCTBHS
IIJIAHUPYEMOTI'O PE3YNIbTaTa,;

— HaXOAWTh JIOCTATOYHbBIE CPEACTBA JJIS BBINOJIHEHUS Y4YE€OHBIX AECUCTBUI B M3MEHSIO-
HIEHCS CUTYalluu W/WITH MIPH OTCYTCTBUU TUIAHUPYEMOTO Pe3yiIbTara;

— paboTas 1o cBOEMY IUIaHy, BHOCUTb KOPPEKTUBBI B TEKYIIYIO JESITEIbHOCTh HA OCHOBE
aHaJIM3a W3MEHEHUU CHUTyallMM Uil TOJY4YEHMs 3allVIAaHUPOBAHHBIX XapaKTEPUCTUK MPOAYK-
Ta/pe3ynbTraTa;

— YCTaHaBJIMBATh CBSI3b MEXY MOJYYEHHBIMH XapaKTEpUCTUKAMU IPOAYKTA U XapakTe-
PUCTHKaMH IIpolLiecca AEATEIbHOCTA U I10 3aBEPIICHUN AEATEIbHOCTU NpeularaTb U3MEHEHHE
XapaKTepUCTHUK IpoLecca JUIsl MOIY4YEeHHs YIYUILIEHHbIX XapaKTePUCTUK MPOIYKTa;

— CBEpATH CBOM JIEMCTBUSA C LIENbIO U, IPH HEOOXOAMMOCTH, UCIIPABIATH OMINOKU CaMo-
CTOSITEJIBHO.

4. YMeHMe OLIeHUBaTh NMPaBHJIBHOCT BBINOJIHEHHS Y4€OHOH 3a7auu, COOCTBEHHbIE BO3-
MOXHOCTH €€ perreHusi. O0yJaromuics: CMOXeT:

— OIpEeAeNATh KPUTEPUH MPABHIILHOCTH (KOPPEKTHOCTH) BBIITOJIHEHUs yueOHOI 3a1aun;

— aHaJIM3UPOBaTh U OOOCHOBBIBATH NPUMEHEHHE COOTBETCTBYIOLIEIO WHCTPYMEHTApHUsI
JUIs BBITIOJIHEHUS Y4eOHOH 3a/1a4H;

— CBOOOJIHO TIOJI30BATHCSl BEIPAOOTAHHBIMU KPUTEPHSIMH OIICHKH M CAMOOIICHKH, UCXO/S
U3 eJIM ¥ UMEIOIINXCSl CPEJCTB, pa3inyas pe3ynbTaT U CocoObl JeicTBUI;

— OIICHMBATH MPOJYKT CBOCH NEATEIFHOCTH T10 3aJJaHHBIM H/WUJIM CaMOCTOSTEILHO OTIpe-
JICJIEHHBIM KPUTEPHUSAM B COOTBETCTBUH C LEJIBIO IEATENBHOCTH;



— 000CHOBBIBATh JOCTH)KUMOCTH II€JTH BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OILIEHKU CBOMX
BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEITHUX PECYPCOB;

— (puKCcHpOBaTH M aHAIM3UPOBATH TUHAMHUKY COOCTBEHHBIX 00pa30BaTENBHBIX Pe3ylbTa-
TOB.

5. Bnajenue ocHOBaMH CaMOKOHTPOJISl, CAMOOICHKH, TIPUHATHS PEIICHUH W OCYIIECTB-
JICHUSI OCO3HAHHOTO BBIOOpa M Y4eOHOU U MO3HABATEIHHOU JedaTeabHOCTH. OO0yUaronuiicss cMo-
KET:

— HaOJIIO/IaTh W aHAJM3UPOBATh COOCTBEHHYIO YUEOHYIO W IO3HABATEIHHYIO JCSTEIh-
HOCTB ¥ JICSITEIBHOCTh JPYTUX 00YUYAIOMIUXCS B IMIPOIECCE B3aUMOIIPOBEPKH;

— COOTHOCHTBH pealbHbIC W IJIAaHUPYEMbIE Pe3yJbTaThl HHIWBHUYaTbHOU 00pa3oBaTeih-
HOU JICATEBHOCTHU U JIENIaTh BHIBOJIBI,

— MPUHUMATh PEUICHNE B YIeOHOW CUTYallMH U HECTH 32 HETO OTBETCTBCHHOCTH;

— CaMOCTOSITEIILHO ONPECIIATh IPUYMHBI CBOETO yCIieXa WM HeycleXa U HaXOIUTh CIIO-
coOBI BBIXOJIa M3 CUTYAI[UU HEYCIIeXa;

— PETPOCIEKTUBHO OMPEACITUTh, KAKUEe IEHCTBUS 10 PEIICHUIO YUeOHOM 3aauu Wi Ta-
paMeTphl 3THX JCHCTBHUIA MPUBETH K MOJYYCHUIO UMEIOIIETOCs MPOJIYKTa yU4eOHON esTeNbHO-
CTH,

— JIEMOHCTPUPOBATH MPHEMBI PETYJISIIUHN TICUXO(PH3UOTOTHISCKUX/IMOIIMOHATIBHBIX CO-
CTOSTHUH 11 JocTokeHus dddexta ycnokoeHus, dddexra BoccTaHOBIEHUSA, dPdeKkTa aKTHBH-
3aluu.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBHS

6. YMeHHE OmNpeessaTh IMOHSATHS, CO37aBaTh OOOOIIEHHUS, YCTAaHABIMBATH AHAJIOTHH,
KJIaccu(UIUPOBaTh, CAMOCTOSITEIIbHO BHIOMPATh OCHOBAaHUS M KPUTEPUU JUIS KiacCUPUKAIIH,
YCTaHABIIMBATh MPUYHHHO-CIICJCTBCHHBIE CBSI3H, CTPOUTH JIOTUYECKOE PACCYXJICHHE, yMO3a-
KJIFOYEHHUE | JIeNIaTh BBIBOIBI. OOyUaromuicss CMOXKET:

— MoA0UpaTh CIIOBA, COTIOJYMHEHHBIC KIIFOUEBOMY CIIOBY, OTPEICIISIONIAE €r0 MPU3HAKT
1 CBOMCTBA;

— BBICTPAMBAThH JIOTHYECKYIO IETIOYKY, COCTOSIIYIO U3 KIFOYEBOTO CIIOBA M COTOAYHNHEH-
HBIX MY CJIOB;

— BBIICTIATH OOIIMI MPU3HAK JABYX WM HECKOJIBKUX MPEIMETOB HIIM SBICHUN U 00BsC-
HSTh UX CXOJICTBO;

— OOBEMHSTH MPEJAMETHI U SIBJICHHUS B TPYIIIBI 0 OMPECIICHHBIM IMPU3HAKaM, CPaBHU-
BaTh, KJIACCH(PHUITUPOBATH M 00001IaTh (DAKTHI U SBJICHHS;

— BBIJICJISITH SIBJIICHUS U3 OOIIETO psijia IPYTUX SBICHU;

— ONpEACIATh 00CTOSTENBCTBA, KOTOPBIC MPEANIECCTBOBAIN BOSHUKHOBEHUIO CBSI3H MEXK-
Ny SIBJICHHUSIMH, U3 3THX OOCTOSTENHCTB BBIICISATEH ONPEACTSIONINE, CIOCOOHBIE OBITh IPHUYUHON
JTAHHOTO SIBIICHU S, BBISIBIISITH IIPUYMHBI U CIICIICTBUS SIBIICHUIA,

— CTPOHTH PACCYXJICHHE OT OOIIUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHSIM M OT YacT-
HBIX SIBIICHHH K OOIIIMM 3aKOHOMEPHOCTSIM;

— CTPOUTH PACCYXKJECHUE HA OCHOBE CPABHEHHM MPEIMETOB W SIBICHUMW, BBIICTSS MPHU
9TOM O0IINE MPU3HAKHY;

— W3JIAraTh MOJYYCHHYIO MH()OpMAIHNIO, HHTEPIPETUPYS €€ B KOHTEKCTE peliacMoi 3a-
Jlauy;

— CaMOCTOSITeTILHO YKa3bIBaTh Ha HHPOPMAIIHIO, HYKIAIOIIYIOCS B TIPOBEPKE, MpEJiararh
U IPUMEHSTH CIIOCO0 MPOBEPKH IOCTOBEPHOCTH HH(DOPMAITHH;

— BepOaM3UPOBaTh IMOIMOHAIILHOE BIICUATIICHHE, OKa3aHHOE Ha HETO HCTOYHUKOM;

— OOBSICHSTH SIBJICHUS, MPOIECCHI, CBSI3W M OTHOUICHHUS, BBISBIISIEMbIC B XOJI¢ IMO3HABA-
TEIBHOMN U UCCIIEIOBATEIHLCKOMN ASSITEIBHOCTH,

— BBIBJIATh W Ha3blBaTh MPHYUHBI COOBITHSA, SIBJICHUS, B TOM YHCJIE BO3MOX-
HbIe/HanOoJiee BEPOSTHBIC IPUYUHBI, BO3MOKHBIC MTOCIICICTBUS 33JaHHON MPUYUHBI, CAMOCTOSI-
TEJILHO OCYIIECTBIISISI TPUYUHHO-CIICICTBCHHBII aHAIIN3,

— JIeTIaTh BBIBOJ] HA OCHOBE KPUTHUYECKOTO aHAIM3a Pa3HBIX TOUYEK 3PEHUS, TIOTBEPKIATh
BBIBOJI COOCTBEHHOH apTyMEHTAIMEH WA CAMOCTOSTEIILHO MOJTyYCHHBIMU JaHHBIMH.



7. YMeHue co3naBaTh, IPUMEHATh M MPeoOpa3oBbIBATh 3HAKH M CUMBOJIBI, MOJEIU U
CXEMBI JJIsl pelIeHus] y4eOHBIX U MTO3HABATENbHBIX 33/1a4. O0YyJatoUNiics CMOXKET:

— 0003HaYaTh CUMBOJIOM U 3HAKOM IPEAMET U/UJIH SBIICHUE;

— OIpeNeNaTh JIOTHUECKUE CBS3M MEXKIy NpeAMeTaMH H/WIU SBICHUSMH, 0003HAYaTh
JTAHHBIE JIOTUYECKHUE CBSA3HU C IOMOLIBIO 3HAKOB B CXEME;

— co37aBaTh aOCTPAKTHBIA WK pealbHbII 00pa3 mpenaMeTa u/uin SBJICHHUS;

— CTPOUTH MOJIENIb/CXeMY Ha OCHOBE YCJIOBUU 3aJ]auM /UM crioco0a e€ pelieHuns;

— c03/1aBaTh BepOaJbHbBIC, BEIIECTBEHHbIE U WH(POPMAIMOHHBIE MOJIENIN C BBIJCICHHEM
CYIIIECTBEHHBIX XapaKTePUCTUK OOBEKTA /ISl OMpeIeNIeHUs Crioco0a perieHus 3a7aui B COOTBET-
CTBHUU C CUTYaLlUEH;

— MPpeoOpa3oBbIBATH MOJIENU C IENbIO BBISBICHUS OOIIMX 3aKOHOB, OMPEICISIIONINX JIaH-
HYIO IPEIMETHYIO 00J1aCTh;

— MEPEeBOJIUThH CIOKHYIO 1O COCTaBy MH(pOpPMAIUIO U3 rpaduueckoro uiu Gpopmainso-
BaHHOT'O IPE/ICTaBICHUS B TEKCTOBOE, U HA00OPOT;

— CTPOUThH CXEMY, AITOPUTM JEHCTBHUSI, UCTIPABIIATh UM BOCCTAHABIMBATh HEM3BECTHBIN
paHee alrOpUTM Ha OCHOBE MMEIOIIETOCS 3HAHUS 00 00BEKTe, K KOTOPOMY IMPUMEHSIETCSl alro-
pUTM;

— CTPOMTH JJOKA3aTeNbCTBO: IPSIMOE, KOCBEHHOE, OT IIPOTHUBHOTO;

— aHAIM3UPOBaTh/pedeKcupoBaTh OMBIT Pa3pabOTKU M peanu3alui y4eOHOTO MPOeKTa,
UCCIIEI0BaHUS (TEOPETUYECKOT0, SMIIMPUUYECKOT0) HA OCHOBE MPE/JI0KEHHON MPOOJIEMHON CH-
Tyalluu, MOCTaBICHHOW LENH W/WUIH 33JaHHBIX KPUTEPUEB OIICHKHU MPOAYKThI/pe3yibTara.

8. CmpiciioBoe ureHne. OOyJaronuiicss CMOXKET:

— HaXOAWTh B TEKCTe TpedyeMyro mH(pOpMaIrio (B COOTBETCTBUU C LEISIMH CBOEH Jesi-
TEJTBLHOCTH);

— OPUEHTUPOBATHCS B COAECPKAHUM TEKCTA, TOHUMATh LIEIOCTHBIM CMBICI TEKCTA, CTPYK-
TypUpPOBATh TEKCT;

— YCTaHaBJIMBATh B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITUM, SIBJICHHM, MTPOIIECCOB;

— pe3IoMHUpPOBATh TJIAaBHYIO MJICI0 TEKCTA;

— MpeoOpa3oBBIBATH TEKCT, «IIEPEBOJIS» €T0 B APYTYI0 MOAAIbHOCTh, HHTEPIIPETUPOBATD
TEKCT (XYIO0KECTBEHHBI U HEXY0KECTBEHHBIN — yUeOHBIH, HAYYHO-TIOMYJISIPHBIN, HHPOpMAITH-
OHHBIN, TEKCT non-fiction);

— KPUTHYECKHU OLIEHUBAThH COJIEpKaHue U POpMy TEKCTa.

9. ®opMHpOBaHHUE U PA3ZBUTHUE HKOJIOTUYECKOIO MBIILICHUS, YMEHUE NPUMEHSTh €r0 B
MI03HABATEIbHOM, KOMMYHUKAaTUBHON, COIMAILHOW IMPaKTHKEe M MPO(ecCHOHANBHOW OpHeHTa-
1n. OO0yJarOIUIAC CMOXKET:

— OIIPENENATh CBOE OTHOLIEHHE K IPUPOJHOM Cpee;

— aHAJIM3UPOBATh BIMSHHUE SKOJIOTMYECKHX (DaKTOPOB Ha Cpeny OOMTaHMS >KUBBIX Opra-
HU3MOB;

— IPOBOJUTH PUUMHHBIA U BEPOSTHOCTHBIA aHAJIU3 SKOJOTUUECKUX CUTYalUi;

— MPOTHO3UPOBATh U3MEHEHHS CHTYallud MPU CMEHE AEUCTBUS OJHOTO (hakTopa Ha Jei-
CTBUE JIpyroro (axkTopa;

— pacHpoCTpPaHATh KOJOTUYECKUE 3HAHUS U y4acTBOBATh B MPAKTHUYECKUX J€JIax IO 3a-
LIUTE OKPYXKAIOLIEH Cpeibl;

— BBIpaXaThb CBOE OTHOILEHUE K IMPHUPOJIEC Yepe3 PUCYHKU, COUMHEHUS, MOJEIHU, IPOEKT-
HBIE pa0bOTHI.

10. Pa3BuTHEe MOTHBALMU K OBJIQJICHUIO KYJIBTYPOH aKTUBHOI'O HCIIOJIb30BAHUS CIIOBape
U IPYTUX MOUCKOBBIX crcTeM. OOyJaromumiics CMOXKET:

— OIIpeNENATh HEOOXOAMMBIE KIIFOUEBbIE TIOUCKOBBIE CJIOBA U 3aIIPOCHI;

— OCYUIECTBJISATh B3aUMOJEICTBUE C ANEKTPOHHBIMU IMOMCKOBBIMH CHCTEMaMH, CIIOBapsi-
MU;

— (opMHUpPOBATH MHOKECTBEHHYIO BBHIOOPKY M3 TOMCKOBBIX HUCTOUYHUKOB JJISi OOHEKTUBU-
3allMM Pe3yJbTaTOB ITOUCKA;

— COOTHOCHUTB NOJIYYEHHBIE PE3YJIbTAThI IOMCKA CO CBOEH JESTENIBHOCTHIO.



KoMMyHMKaTHBHBIE YHUBEpPCAIbHBIE yUEOHBIE 1EHCTBUS

11. YMeHue opraHu3oBbIBaTh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JEATEIbHOCTH C
YYUTENEM M CBEPCTHUKAMU; PabOTaTh HHAUBUAYAIHHO U B TPYIIE: HAXOAUTH 00IIee pelieHue 1
paspemiatbe KOH(QJIUKTHI HA OCHOBE COIJIACOBAHUS MO3MLIMHI U yUyeTa MHTEPECcOoB; (pOpMyInpoBaTh,
apryMEHTHPOBATh M OTCTaUBaTh cBOe MHeHHE. OOyUaIOMMiCs CMOXKET:

— OIIPENENATh BO3MOKHBIE POJIM B COBMECTHOM JIEATENBHOCTH;

— UrpaTh ONPEJIEICHHYIO POJIb B COBMECTHOMN J€SITEbHOCTH;

— MPUHUMATh MO3ULUI0 cCOOEeCeHNKA, TOHUMAs TO3ULUIO IPYTOT0, pa3IuyaTh B €ro peduu
MHEHUE (TOUKY 3pEHHUS), TOKA3aTEIbCTBO (APTYMEHTHI), (aKThl; TUTIOTE3bI, AKCHOMEI, TEOPHUU;

— OIIpEeNIeNIATh CBOM JICHCTBUS U IeHCTBUA MapTHEPa, KOTOPbIE CIIOCOOCTBOBAJIN WIIM TIpe-
MATCTBOBAJIM POJYKTUBHOW KOMMYHHKAIIUH;

— CTPOUTH MO3UTHBHBIE OTHOLLIEHHS B ITpoliecce yUeOHOM U M03HABaTEIbHOM JesITeIbHO-
CTH;

— KOPPEKTHO U apryMEHTUPOBAHHO OTCTaWBaTh CBOIO TOUYKY 3PEHUS, B IUCKYCCUU YMETh
BBIJIBUTATh KOHTPAPT'YMEHTHI, Iepepa3upoBaTh CBOIO MBICIIb;

— KPUTUYECKU OTHOCUTBHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPU3HABATH OILIH-
OOYHOCTH CBOETO MHEHHUS (€CIIM OHO TAKOBO) M KOPPEKTUPOBATH €T0;

— npejyiaraTh albTEPHATUBHOE pElIeHNE B KOH(IMKTHOMN cuTyamuu;

— BBIJIEJISATH OOIIYIO TOUKY 3pE€HUS B JUCKYCCUU;

— JIOTOBApUBAThCs O MpPaBMJIAX M BOIPOCAX JUIs 0OCYKAEHUS B COOTBETCTBHM C MOCTaB-
JIEHHOM Iepe] TPyIIoN 3a1adei;

— OpraHu30BbIBaTh yueOHOE B3auMoOJIeiicTBHE B rpymie (OnpenensTs o0Iue ey, pac-
IPEJENSTh POJId, 1I0rOBapUBaThCs IPYT C APYIOM U T.1.);

— YCTPaHATh B paMKax JManora pa3pbiBbl B KOMMYHHUKAIMH, 00YCIIOBIEHHbIE HEIOHUMa-
HUEM/HETIPUATHEM CO CTOPOHBI coOeceTHUKa 3a1a4H, (POPMBI WIIA COJCPKAHUS AUATIOTA.

12. YMeHune 0CO3HaHHO MCIOJIB30BaThb PEUEBBIE CPEICTBA B COOTBETCTBHU C 3aJadyel
KOMMYHHMKAIUH JUIsl BBIPAKEHUSI CBOUX YYBCTB, MbBICJIEH U MOTPEOHOCTEN )i IUIAHUPOBAHUS U
PETYJSILIMKA CBOEH JEATEIIBHOCTH; BJIAaJCHUE YCTHOM M NHCBMEHHOW pPEYb0, MOHOJOTHYECKOU
KOHTEKCTHOW peubto. OOYyJaromiicss CMOXKET:

— OIpeneNATh 3a7a4yy KOMMYHHUKALUU U B COOTBETCTBUU C HEW OTOMpaTh pedeBble Cpe-
CTBa;

— oTOMpaTh U UCMOJb30BaTh PEUYEBHIE CPEICTBA B MpoOIlecce KOMMYHHMKAIMK C APYTUMHU
JIOJbMU (IMAJIOT B Mape, B Majol IpymIe u T.1.);

— IPEACTaBIATh B YCTHOW MIIM MMCbMEHHOM (hopMe pa3BepHYTHIN MIaH COOCTBEHHOM Jie-
ATEIbHOCTH;

— co0r01aTh HOPMBI ITYOJIUYHON peuH, peraaMeHT B MOHOJIOTEe U JUCKYCCHH B COOTBET-
CTBUM C KOMMYHUKAaTUBHOM 3aJ1a4yeil;

— BBICKa3bIBaTh U OOOCHOBBIBaTh MHEHHUE (CYXKAECHUE) U 3allpallliBaTh MHEHHUE MapTHEPA
B paMKax JUaJlora;

— IPUHUMATh pEIIEHUE B XOJI€ JUalora U COIJIaCOBBIBATh €ro ¢ COOECeTHUKOM;

— CO3/1aBaTh NMMCbMEHHBIE «KJIUIIMPOBAHHBIE» U OPUTUHAIBHBIE TEKCTHI C UCIIOJIb30BaHU-
€M He0OXOJMMBIX PEUYEBBIX CPEJICTB;

— HCIIONIb30BaTh BepOajbHBIE CPEACTBA (CPENCTBA JIOTUYECKOH CBSI3M) JUIS BBLICIICHUS
CMBICJIOBBIX OJIOKOB CBOET'O BBICTYIUICHUS;

— HCIOJB30BaTh HEeBepOaJbHBIE CPEJCTBA WM HATJSAHBIE MaTepHajbl, MMOATOTOBIICH-
HbIE/OTOOpaHHBIE [10JI PYKOBOJCTBOM YUUTEJIS;

— JIeJ1aTh OLEHOYHBIM BBIBOJ O JOCTHMIKEHHMHU 11€JIM KOMMYHHMKAIIUU HEMOCPEACTBEHHO I10-
cJle 3aBepLICHUsI KOMMYHUKAaTUBHOI'O KOHTAKTa 1 000CHOBBIBAThH €TO.

13. ®opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JACTH MCIOJIB30BaHUS MHPOpPMA-
IUOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTUI. O0yJarouuiics CMOXKET:

— IeJICHANPABICHHO MCKATh U UCIIOb30BaTh HH()OPMAIIMOHHBIE PECYPCHI, HEOOXOAUMBIE
JUIs pelleHns y4eOHBIX M MPAKTUYEeCKHX 3a1a4 ¢ noMolisko cpeacts UKT;



— BbIOMpaTh, CTPOUTH U UCIOIB30BATh aJCKBATHYI0O MH(POPMAIIMOHHYIO MOJIENb AJs Te-
penayn CBOMX MBICTEH CPEICTBAMU €CTECTBEHHBIX M (DOPMABHBIX SI3BIKOB B COOTBETCTBHUU C
YCIOBUSIMU KOMMYHUKAIIHH;

— BBLICIATh MH(POPMALMOHHBIA aCMeKT 3aJauu, ONEepUpOBaTh JAHHBIMHU, WCIOIH30BAaTh
MOJIeJIb pelIeHHs 3a/1a4U;

— HCIOJB30BAaTh KOMITBIOTEPHBIE TEXHOJOTHH /ISl pelieHHs] HH(POPMAIMOHHBIX H KOM-
MYHHKAI[MOHHBIX Y4€OHBIX 3a/1a4 B TOM YKCJI€ BBIUMCICHHE, HAIMCAaHUE TTUCEM, COUMHEHHH, J10-
KJIaJ10B, pedepaToB, co3qaHne Ipe3eHTauN U JIp.;

— UCTIOJI30BaTh HHPOPMAIIHIO C YIETOM 3TUYECKUX U MPABOBBIX HOPM;

— co3/1aBaTh MH(OPMAIIMOHHBIE PECYPCHI PAa3HOTO THUMA W JUIS Pa3HBIX ayJUTOPHM, CO-
Omro1aTh MHGOPMAITMOHHYIO TUTHEHY U TIpaBUiia HHGOPMAIMOHHON 0€30M1aCHOCTH.

2. [lnanupyemble nNpeaMeTHbIE Pe3yJabTAThl 0CBOCHUSA Y4eOHOT0 MpeaMeTa « XuMHUsS»

B pesynbrare u3ydeHus yaeOHOro npeamera « XuMHs» Ha yPOBHE OCHOBHOTO 001Iero o0-
pa3oBaHUs

BBIITYCKHHUK HAYUUTCA:

— XapakTepH30BaTh OCHOBHBIE METOJbI MO3HAHUS: HAONIOJEHUE, U3MEPEHHE, IKCIIEpH-
MEHT;

— OMMKCHIBATh CBOMCTBa TBEPIBIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACINSAS UX CYIIe-
CTBCHHBIC IIPU3HAKH,

— pacKpbIBaTh CMBICIT OCHOBHBIX XHMUYECKUX TMOHATUH: «aTOM», «MOJIEKYIa», «XUMHUYe-
CKHUH 3JIEMEHT», «IIPOCTOE BEIIECTBOY», «CIOKHOE BEUIECTBOY», «BAJIEHTHOCTbY, «XHMHUYECKas
peaxIus», UCIOIb3Ys 3HAKOBYIO CUCTEMY XHUMHH,

— pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUSI MaccChl BEIIECTB, IOCTOSTHCTBA COCTaBa, aTOM-
HO-MOJIEKYJISIPHOH Teopuu;

— pa3indaTb XUMHYCCKUC U (1)I/I3I/I‘-I€CKI/I€ SIBJICHUA,

— Ha3bIBaTh XUMUYECKHE SJIEMEHTHI;

— ONPEJENSATh COCTAaB BEIIECTB 10 UX (hopMyrnam;

— OIpEAENATh BAJIEHTHOCTh aTOMa 3JIEMEHTa B COEIMHEHUSX;

— OIpCACTIATH TUIT XUMHUYCCKUX peaKuHﬁ;

— Ha3bIBaTh MPU3HAKU U YCIOBHS MPOTEKAHUS XUMUYECKUX PEaKIUi;

— BBIABJIATH NMPHU3HAKHU, CBUACTCILCTBYIOINIMEC O MNPOTCKAHHUU XUMHUYECKON peakuuu IMmpu
BBIMIOJTHEHUH XUMUYECKOTO OTIBITA;

— COCTaBJIATH POPMYIIBI OWHAPHBIX COCTUHEHUH;

— COCTaBJISTh YPaBHEHHS] XUMUYECKUX PEaKIUi;

— cobmoaaTh mpaBuiIa 6e30macHol paboThl IPU TPOBEICHUH OTIBITOB;

— TIOJIb30BATHCS J1aOOpaTOPHBIM 000PYAOBaHKEM U TIOCYIOM;

— BBIYUCIIATE OTHOCUTEIBHYIO MOJIEKYIAPHYIO U MOJISIPHYIO MacCChI BEILIECTB;

— BBIYUCJISITH MAaCCOBYIO JIOJIF0 XUMUYECKOTO AJIEMEHTa Mo (hopMyIie COeTMHEHUS;

— BBIYHCIIATH KOJMYECTBO, 00BbEM HIIM MacCy BEUIeCTBA M0 KOJINYECTBY, 00BEMY, Macce pe-
areHTOB WU MPOJYKTOB PEAKIINH;

— XapaKTCprU30BaThb (1)I/I3I/I‘-I€CKI/I€ 1 XUMHYECKHE CBOMCTBA IMMPOCTBIX BCUICCTB: KUCJIOpPOJa U
BOJIOPO/IA;

— HOJIy4yaTh U COOMPATh KUCIOPOJ U BOJOPOLI;

— pacro3HaBaTh OMBITHBIM ITyTEM I'a3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOJIOPO;

— pacKpbIBaTh CMBICII 3aKOHAa ABOTaJipo;

— pacKpbIBaTh CMBICII MTOHATHI: «TeTI0OBOM 3((PEKT peakuny», «MOJISIPHBIH 00BEMY;

— XapaKTepu30BaTh (PU3NIECKHE U XUMHUECKUE CBOMCTBA BOJIBL;

— pacKpbIBaTh CMBICII TOHATHUS «PACTBOPY;

— BBIYUCIISITH MacCOBYIO JIOJII0 PAaCTBOPEHHOTO BEILIECTBA B PACTBOPE;

— IPUTOTOBJIATH PACTBOPHI C ONPEAETICHHON MAacCOBOM J0JIEi paCTBOPEHHOTO BEIECTBA;

— Ha3bIBaTb COCAMHCHUA U3YUCHHBIX KIIACCOB HCOPIraHNMYCCKUX BCIUICCTB;



— XapaKkTepu30BaTh (PU3NYECKHE U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOpPraHUYe-
CKHMX BEIISCTB: OKCHJIOB, KMCJIOT, OCHOBAHMM, COJICH;

— ONPENeNATh NPUHAJIEKHOCTh BELIECTB K ONPEIEIeHHOMY KJIACCy COeAMHEHUM;

— COCTaBIATH (POPMYJTBI HEOPTAHUIECKUX COSTMHEHUI N3yYEHHBIX KIIACCOB;

— IPOBOJUTH OIIBITHI, MOJTBEPKAAIOLINE XUMUYECKUE CBOWCTBA U3YUEHHBIX KJIACCOB HE-
OpraHMYECKUX BEIIECTB;

— pacHo3HaBaTh OMNBITHBIM IyTEM PACTBOPBI KMCIOT U IIEJIOYEH MO0 U3MEHEHUIO OKPacKU
WHJMKATOPOB;

— XapaKTepH30BaTh B3aUMOCBA3b MEX/y KJIACCAMU HEOPTaHUUECKUX COEAUHEHUM;

— packpsiBaTh cMbIch [lepuoanueckoro 3akona /.M. Menneneesa;

— OOBSICHATH (PM3NYECKUN CMBICII AaTOMHOTO (ITOPSAAKOBOI0) HOMEpa XUMHUUECKOT0 3JIeMEH-
Ta, HOMEPOB Ipymsl ¥ nepuoaa B Ilepuonnueckon cucreme J1.11. Menneneesa;

— OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHMsI CTPOEHHsI aTOMOB, CBOMCTB 3JIEMEHTOB B IIpe-
JieJ1ax MaJlbIX NEPUOOB U TJIaBHBIX IOJIPYIIIL;

— XapaKTepHU30BaTh XUMHUECKUE 3JEMEHTHI (OT BOAOPOJAA A0 KaJblLlMs) HA OCHOBE UX IO-
noxenus B llepnoanueckoii cucreme /.M. MenneneeBa u 0cCOOEHHOCTEN CTPOEHMS UX aTOMOB;

— COCTaBJIAATh CXEMBbI CTPOECHHUs aTOMOB InepBbIX 20 smeMeHTOB Ilepuonuyeckoil cuctemsl
J.1. Menneneena;

— pacKpbIBaTh CMBICH MOHATUIN: «XUMHUYECKAsl CBA3bY, «IJIEKTPOOTPULIUATEILHOCTDY;

— XapaKTepH30BaTh 3aBUCHMOCTH ()M3MUYECKHX CBOWCTB BELIECTB OT THIA KPUCTAJUINYE-
CKOM peIIIeTKY;

— OIpeAENATh BUJ XMMUYECKOHN CBSI3M B HEOPraHMYECKUX COCTMHEHUSX;

— n300pakaTh CXEMbl CTPOEHHS MOJIEKYJ BELIECTB OOpa30BAHHBIX PAa3HBIMHM BUJAMHU XH-
MHYECKHUX CBS3CH;

— pacKpbIBaTb CMBICI TOHATHH: «HMOH», «KaTHOH», «aHHOH», «QJIEKTPOJHUTHD), «HEDJIEK-
TPOJUTBI», «AJIEKTPOJIUTHUECKAsS JUCCOLUALUA», «OKHCIUTENDb), «BOCCTAHOBUTEIbY, «OKUCIIE-
HUE», «BOCCTAHOBJIICHUEY;

— OIpPENENATh CTENIEHb OKUCIIEHNS aTOMa 3JIEMEHTA B COETUHEHUH;

— pacKpbIBaTh CMBICI TEOPUH IEKTPOIUTUYECKON TUCCOLUALINH;

— COCTABJIAITh YPABHEHMS JJIEKTPOIUTHYECKON TUCCOLNUALMY KUCIIOT, IIeJI04YeH, CONIeH;

— 0OBACHATH CYHUIHOCTb IpOIecca JIEKTPOTUTHUECKON TUCCOLUAIMU M PeaKIUi HOHHOTO
oOMeHa;

— COCTAaBJISITh IOJIHBIE U COKPALIEHHbIE HOHHbIE YPAaBHEHMSI peakuii OOMeHa;

— OIpeAENATh BO3MOKHOCTD ITPOTEKAHUSI peaKlluii HOHHOTO OOMEHa;

— MPOBOAMTH PEAKLINH, ITOITBEPHKAAIOIINE KAYECTBEHHBIN COCTaB pa3IMYHBIX BEILIECTB;

— OIpEAENATh OKUCIUTEND U BOCCTAHOBUTED;

— COCTaBJISITh YPaBHEHUs OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PeaKIuii;

— Ha3bIBaTh (PAKTOPHI BIUSIONINE HA CKOPOCTh XUMUYECKOH PEaKInu;

— KJIacCU(HUIMPOBATH XUMHUECKUE PEAKIMH 110 Pa3InYHbIM IIPU3HAKAM;

— XapaKTepHU30BaTh CBSI3b MEXK/Y COCTABOM, CTPOEHUEM U CBOMCTBAMU HEMETAJIIOB;

— IPOBOJUTH OMBITHI IO MOJIYYEHHUI0, COOUPAHUIO U U3YYEHUIO XMMHUYECKHX CBOMCTB ra3o-
00pa3HbIX BEUIECTB: YIJIEKUCIIOrO ra3a, aMMHaKa;

— pacro3HaBaTh ONBITHBIM IyTEM ra3000pa3Hble BEIECTBA: YIJIEKUCIBINA I'a3 1 aMMHAK;

— XapaKTepHu30BaTh B3aUMOCBSI3b MEX/ly COCTaBOM, CTPOEHHUEM U CBOMCTBAMHU METAJLIOB;

— Ha3bIBaTh OPraHUYECKHE BEIIECTBA MO UX (OpMyJie: MeTaH, ITaH, METAHOJI, TAHOJI, TJIH-
LIEPUH, YKCYCHasl KUCJI0Ta, aMUHOYKCYCHasl KMCIIOTa, CTEapUHOBAsi KUCJIOTa, OJE€MHOBAss KUCIIO-
Ta, [JII0K03a;

— OLICHMBATh BJIMSHUE XMMHYECKOIO 3arpsi3HEHUs] OKPYXAlOLIe cpeabl Ha OpraHu3M 4Ye-
JIOBEKa;

— I'PaMOTHO 00palaThCsl ¢ BEUIECTBAMH B TIOBCEAHEBHON KU3HU;

— OIPENeNsATh BO3MOXKHOCTh IPOTEKaHUs PeaKLnii HEKOTOPBIX MPEICTaBUTENEN OpraHuye-

CKHX BEILECTB C KUCIOPOJIOM, BOJOPOJOM, METAJIJIaAMH, OCHOBAHUSIMH, TAJIOT€HAMHU.
BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:



® GbIOGUAMb U NPOBEPSMb IKCHEPUMEHMAILHO SUNOME3bl O XUMUYECKUX CEOUCMBAX
sewecms Ha OCHOBe UX COCMABA U CIPOEHUS, UX CNOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe peax-
yuu, o xapakmepe u RpOOYKMAax pas3iudHbIX XUMUYECKUX PeaKyUll,

® Xapakmepuzoeams eujecmea no cocmagy, CmpoeHuro U cOUCMEam, YCmaHaeIueams
NPUYUHHO-CTIeOCMBEHHbIE C8A3U MeNHCOY OAHHBIMU XAPAKMEPUCMUKAMU BEUeCmEd;

® CcoCcmasnsms MONEKYIAPHbIE U NOJHbIE UOHHBLE YPAGHEHUsL NO COKPAUWEHHBIM UOHHBIM
VPABHEHUSIM,

® NPOCHO3UPOBAMb CHOCOOHOCMb Bewecmsa NPoAGIAMs OKUCTUMENbHbIE Ul 80CCMA-
HOBUMEIbHbIE CEOUCMBA C YHemoM CmeneHell OKUCTIeHUs DJIeMEHMO08, BX00AWUX 8 €20 COCMA8;

® CcoCcmasnsmv YpaeHeHus peakyutl, COOMEEmCmeywWuUx Noc1ed008ameIbHOCmU npe-
BPAWEHUT HEOP2AHUYECKUX 8eUIeCME PA3TUYHBIX KIACCO8,

® gbIOGUAMb U NPOBEPAMb IKCHEPUMEHMAILHO 2UNOme3bl O pPe3VIbmamax 6030eli-
CMBUSA PA3IUYHBIX (PaKMOPO8 HA U3MEHEeHUEe CKOPOCIU XUMUYECKOU peaKyuu;

® UCNONBL306AMb NPUOOPEMEHHbIE 3HAHUS OJI IKOJLOSUYECKU SPAMOMHO20 NOBEOCHUS 8
OKpYdHcaroueli cpeoe;

® UCNONBL306AMb NPUOOPEMEHHble KIOUegble KOMNEMeHYUU NPU 6bINOIHEHUU NPOEKNO8
U Yy4eOHO-UCCe008aAMENbCKUX 3A0ay NO U3YUEHUIO C8OUCME, CHOCOD08 NOYUeHUs. U PACNO3HABA-
HUSA 8eujecme,

®  00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUeCMBAX U XUMUYECKUX NPOYECCax;

® Kpumuuecku OMHOCUMbBC K NCEBOOHAYUHOU UHGOpMayuu, He0oOPOCOBeCMHOU pe-
KIame 8 Cpedcmeax Maccosoll uHgopmayuu,

® 0CO3HABAMb 3HAYEHUEe MeopPemuyecKux 3HAHUL No Xumuu O/ NPAKMUYEecKou oes-
MeNbHOCU YeN08eKd,

® co30asamv MoOenu U cxemvl OJisl peuleHus Y4eOHbIX U NO3HABAMENbHbIX 3a0ay, NOHU-
Mamb HeobdX00UMOCMb COONOOEeHUS NPEONUCAHUL, NPEOSIAcAeMblX 8 UHCMPYKYUSAX NO UCHONb30-
BAHUIO JIeKAPCME, CPeOCmE ObIMOBOU XUMUU U OP.
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Conep:xxanue ydye0HOro npeamera «XumMus» Ha YPOBHe
OCHOBHOTI0 00111er0 00pa3oBaHus

B cucreme ecrectBeHHOHAyYHOTO 00pa30BaHUS XUMUS KaK y4eOHBIN MpelIMeT 3aHUMAaeT
BaXHOE MECTO B MMO3HAHUU 3aKOHOB MPHUPOJIbI, (GOPMUPOBAHUH HAYYHOW KapTHHBI MHpPA, CO3/a-
HUU OCHOBBI XUMUYECKUX 3HAHUI, HEOOXOAUMBIX ISl TOBCETHEBHOM JKM3HU, HABBIKOB 3/10POBO-
ro 1 0€30MacHOro JIJIsl YeIOBeKa U OKPYKAIOIIEH ero cpeapl oOpasa )KU3HHU, a TaKXKe B BOCIIUTA-
HUU SKOJIOTUYECKON KYIbTYPHI.

Y CrneurHoCTh U3y4eHusl XUMUHU CBSI3aHa C OBJIQJICHUEM XUMHUYECKUM SI3IKOM, COOIIOfe-
HUEM TNpaBui 0e30MacHOi pabOThl MPH BHIMOJHEHHH XUMHUYECKOTO SKCIIEPUMEHTa, OCO3HAHUEM
MHOTOYHUCJICHHBIX CBSI3€H XUMHUU C IPYTUMHU MPEIMETaMU IIKOIBHOTO Kypca.

[IporpamMma BkirO4aeT B ce0si OCHOBBI HEOPTaHWYECKOW M OpraHmdeckoil Xxumuu. [ nas-
HOU ujeel MporpamMMbl SIBISETCS CO3JaHHe 0a30BOr0 KOMIUIEKCA OMOPHBIX 3HAHWNA MO XUMHH,
BBIPQXXEHHBIX B (JOPME, COOTBETCTBYIOIIEH BO3paCTy 00y4arOIINXCS.

B copepxaHuM TaHHOTO Kypca MpeJCTaBIECHbl OCHOBOIOJIAralolMe XUMUYECKUE Teope-
TUYECKHE 3HAHWs, BKJIIOYAIOIIME W3YyYEHUE COCTaBa M CTPOCHMS BELIECTB, 3aBUCUMOCTH HX
CBOMCTB OT CTpPOEHUS, MPOTHO3UPOBAHUE CBOMCTB BEIIECTB, UCCIIEIOBAHUE 3aKOHOMEpPHOCTEN
XMMUYECKHUX MPEBPALEHUN U MTyTeH yIpaBlIeHUS UMH B LENSAX MOJIYYEHHS BEIIECTB U MaTepHa-
JIOB.

TeopeTnyeckyro OCHOBY U3Y4YEHUsI HEOPraHMYECKOM XHMHH COCTAaBJIS€T AaTOMHO-
MOJIEKYJIsipHOE ydeHue, llepuognueckuit 3akon .M. MenaeneeBa ¢ KpaTKUMU CBEICHHUSIMU O
CTPOCHHMH aTOMa, BUJAX XWMHUUYECKOW CBSI3U, 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMHUYECKUX peaK-
U,

B u3yuenun kypca 3HauuTEIBHAS POJIb OTBOJAUTCS XUMUYECKOMY HKCIIEPUMEHTY: MPOBE-
JICHUI0 TIPAKTUYECKUX U JTAOOpaTOPHBIX PadOT, OMHCAHUIO PE3YIbTATOB YUEHHYECKOTO JKCIIe-
pUMEHTa, COOTIOACHUIO HOPM U MIpaBMI 0€30MacHOi paboThl B XUMUYECKON J1a00paTopuu.

Peanuszanus gaHHON mporpammsl B npoliecce 00y4eHHsl MO3BOJIUT 00yYarolMMCcsl YCBO-
UTh KIIFOUYEBBbIE XMMUYECKHE KOMIETEHIIMU U MOHATH POJIb M 3HAYEHUE XUMHH CPEIu APYTHUX
HayK O IPUPOJIE.

Nzydenne mpenmera «XuUMHS» B 4aCcTH (POPMHUPOBAHUS y 00YUAIONIMXCS HAYYHOTO MH-
POBO33pEeHMsI, OCBOSHUS OOIEHAYYHBIX METOZOB (HaONI0/eHUE, U3MEPEHHE, IKCIIEPUMEHT, MO-
JEIUPOBAHKE), OCBOCHHS MPAKTUYECKOTO0 MPUMEHEHHS HAy4YHBIX 3HAHUI OCHOBAHO HAa MEX-
NPEIMETHBIX CBA3sX ¢ mpeameramu: «buonorusy», «leorpadusy», «Mcropus», «Jlureparypay,
«MaremaTtuka», «OCHOBBI 0€30MaCHOCTH KH3HEAEATEIbHOCTUY», «Pycckuit s3bIk», «Du3nKay,
«IKOJIOTHUSY.

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHS

[Mpenmer xumuu. Tena u eewecmsa. OcHosHble MemOObl NOZHAHUA: HAOIOOEHUe, UsMe-
penue, sxcnepumenm. OU3NUECKUe U XUMUYECKUE aBJIeHHs. YucThie BemecTBa u cmecu. Croco-
ObI pazaeneHus cMeceil. AToM. Mosekymna. XUMHUYECKHI 3JIEMEHT. 3HAaKM XUMUYECKHUX DJIEMCH-
ToB. [IpocThie U ciioXkHBIE BellecTBa. BalleHTHOCTh. 3akon nocmosncmea cocmasa eewecmaa.
Xumunyeckue popmynsl. MHaekcbl. OTHOCUTENBHAS aTOMHAs U MOJIEKYIIsIpHas Macchl. MaccoBast
JIOJISI XUMUYECKOTO AJIEMEHTa B COCMHEHUHU. 3aKOH COXPAHEHHS MacChl BEUIECTB. XUMUUYECKHE
ypaBHeHus. KoadummeHtsl. Y cinoBusa U MpuU3HaKy MPOTEKaHUS XUMUYECKHX peakuuidi. Moib —
eIMHUIIAa KOJIMYeCcTBa BelecTBa. MoJsipHas Macca.

Kucaopoa. Bonopon

Kucnopon — xumuueckuit anemMeHT u npocroe BemectBo. Ozon. Cocmag 6030yxa. dusu-
YecKue M XMMHUYECKHe CBOIcTBa Kuciopoaa. [lonydenue u npumeHeHue Kucnopoma. 7ennogou
agpgpexm xumuuecxkux peaxyuil. Ilonasmue 06 3k30- u 3H0OMepMuyecKux peaxyusx. Bogopoa —
XUMHUYECKHH 3JIEMEHT U MpOCcToe BemecTBo. Pu3nyeckue U XMMHYECKHEe CBOWCTBA BOJIOPOJA.
[Monyaenue Bogopona B maboparopuu. [lonyuenue 600opooa 6 npomviuiiennocmu. Ilpumenenue
6000poda. 3akoH ABoraapo. MoysipHbIi 00beM Ta30B. KauecTBeHHBIE peaklMM Ha ra3o00pas-
HBIC BelecTBa (KUCIOPO1, BOJAOPO ). OObeMHBIE OTHOIICHHUS Ta30B IMPU XUMUICCKUX PEAKITUSX.

Bona. PacTBopsl
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Booa 6 npupooe. Kpyzosopom 600vl 6 npupooe. Qusuueckue u xumuuecKue colcmea
600vl. PacTtBOpBL. Pacmeopumocms ewgecmas 6 6ode. KoHlleHTpalus pacTBopoB. MaccoBasi 40J1st
pPacTBOPEHHOI'O BELIECTBA B paCTBOPE.

OcHOBHBIE KJIaCChl HEOPTAHMYECKUX COeTMHEHU I

Oxkcuapl. Kmaccudukanms. Homenknarypa. Qusuueckue ceoticmea oxkcuoos. XuMude-
CKHe CBOWCTBA OKCHUJIOB. [lonyuenue u npumenenue okcuoos. OcHopanus. Knaccudukanus. Ho-
MeHKJaTypa. Quszuueckue ceovcmea ochosanuil. llonyuenue ocHosanui. XUMUYECKUE CBOMCTBA
ocHoBaHuil. Peaknus veditpanuzanuu. Kucnorel. Knaccudukanus. Homenknarypa. Qusuueckue
ceovcmea kuciom.llonyuenue u npumenenue kuciom. XUMAYECKHE CBOMCTBA KUCIOT. MHauka-
TOphI. VI3MEHEeHNe OKpacKyh WHIWKATOPOB B pa3nmuyHbIX cpenax. Comm. Kmaccudukanus. Ho-
MeHKJaTypa. Duszuyeckue ceoucmea conaeu. llonyuenue u npumeHnenue coned. XUMHUYECKUE
cBoicTBa cojied. ['eHeTHYeCcKas CBs3b MEXKY KJIacCaMU HEOPTaHWYECKUX coeauHeHui. [Ipobie-
Ma 6e30nacHo20 UCNOIb308AHUSL BEUECME U XUMUYECKUX peaKyull 8 N08CeOHesHOU dHcusHu. Tok-
CuuHble, 20proyue U 63pblBOONACHbLE geujecmea. bvimosas xumuueckas epamomnocme.

Crpoenue atoma. Ilepuognueckuii 3aKOH U NMEPHOJANYECKAST CHCTEMAa XMMHYECKHX
semeHTOB /.. MenaeneeBa

CrtpoeHue aToma: sIpo, dHEpPreTHUeckuil ypoBeHb. Cocmas s0pa amoma: NpomoHbl,
HeumpoHvl. M3omonul. Tlepuoanueckuit 3akon .M. MenneneeBa. [lepuoanueckas cuctema Xu-
mudeckux snemeHToB J[.1. MenneneeBa. dusnueckuii cMbICT aTOMHOTO (TIOPSAKOBOTO) HOMEPA
XUMHYECKOT0 3JIEMEHTa, HOMepa TPYIIIbI U Mepruo/ia Nepuoaudeckoi cucreMol. CTpoeHue sHep-
TeTHYECKUX YpPOBHEH aTOMOB mMepBbIX 20 XMMHUYECKUX SJIEMEHTOB MEPUOJIUYECKON CHUCTEMBI
J.. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB aTOMOB XUMHUYECKUX AJIEMEHTOB U UX
COETMHEHUI Ha OCHOBE MOJIOKEHHUA B mepuoanyeckoit cucreme /.M. MenneneeBa u cTpoeHus
atoma. 3HaueHue [lepuonuyeckoro 3axona /I.11. Menneneesa.

Crtpoenue BemecTB. XUMHYECKasi CBA3b

DnekmpoompuyamenbHOCMy AMOMO8 XUMUYecKux snemenmos. KoBaleHTHas XUMHYe-
CKasl CBSI3b: HEMOJIApHAS U MONApHAs. [lonsamue 0 6000pOOHOU C653U U ee GIUAHUU HA uzue-
cKue ceoucmea eeujecme Ha npumepe 600vl. VIoHHas cBA3b. Meramnyeckas CBsA3b. 1unsi Kpu-
CMALIUYeCKUX peuemox (amomHnas, MONeKYIAPHAS, UOHHAS, MEemalluyecKkds). 3a8ucumocms
@uzuuecKux ceoucmas eeujecmes om munda KpUCMAIIUYecKol peuemxu.

XuMHUYeCKHe peakuu

Ilonsamue o ckopocmu xumuueckou peakyuu. axmopul, erugioOUUe Ha CKOPOCMb XUMU-
yeckoui peakyuu. Ilouamue o xamanuzamope. Knaccudukanuss XUMAYECKHX PEAKIIUNA IO pas-
JUYHBIM MPU3HAKAM: YUCITY U COCTaBY MCXOJHBIX U MOJYYEHHBIX BEIECTB; U3MEHEHUIO CTere-
HEll OKHCJIEHHS aTOMOB XMMHMUYECKHUX 3JEMEHTOB; MOTJIOMICHUIO WJIM BBIACIECHUIO SHEPIHH.
DIEKTPONUTHYECKAsT JUCCOLMAIUS. DIEKTPOIUTHI U HEANIeKTpoauThl. Monsl. KaTnons! u anuo-
Hbl. Peakiuy HoHHOTrO oOMeHa. Y CloBHUS MPOTEKaHUs peakluii HOHHOTO 0OMeHa. DIEeKTPOITUTH-
YyecKkasi JUCCOIMAIUsl KUCIOT, menoueid u coneil. Crenenb okucineHus. OnpenencHue CTeneHn
OKHUCJICHHS aTOMOB XHMMHYECKUX JJIEMEHTOB B coeluHeHusx. Okucinutenb. BoccTaHOBUTEND.
CylIHOCTh OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Hemertanaspl IV — VII rpynn u ux coeqnHeHust

[TonoxxeHne HEMETAIIIOB B MEPUOJIUYECKON CUCTEME XUMUYECKUX 31eMeHToB .M. Men-
neneeBa. O0mue cBoiicTBa HEMeTaIoB. ['anorensl: Gusnveckre U XumMuueckue cpoiictsa. Co-
€IMHEHUS TAJIOT€HOB: XJIOPOBOIOPO/I, XJIOPOBOAOPOIHAS KUCIOTa U ee conu. Cepa: ¢puzndeckue
U XuMu4eckue cBorictBa. CoelMHEHUs Cephbl: CepOBOOPOI, CYIbGUIbI, OKCUIIBI cepbl. CepHas,
cepHucmas u ceposo0OPOOHAs. KUCIOMbL U UX CONU. A30T: QU3NYECKHe U XUMHUYECKUE CBOIi-
ctBa. Ammuak. Conu ammonusi. OKCHIbl a30Ta. A30THas KHCIIoTa U ee conu. Docdop: dpuznde-
ckue u xummyeckue cBoiictBa. CoemamHenust gocdopa: okeun docdopa (V), oprodochopras
KHCTIOTA U €€ CONIU. YTIIepo: (pHU3HUecKue U XUMUYECKHE CBOMCTBA. Aniomponus yenepooa: al-
mas, epagum, xapoun, gyirepensvi. Coemunenus yriaeponaa: okcunsl yriepona (II) u (IV),
yroJbHasl KUCJIOTa U €€ colu. Kpemmuii u e2o coeOunerus.

MeTa/uibl M UX COeIMHEHUS
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Tlonoocenue memannog 8 nepuooudeckoll cucmeme xumudeckux snemenmos /[.1M. Memnoe-
neeea. Memannwvt 6 npupode u odwue cnocobwl ux noayuenus. Oowue ¢usuueckue ceolcmea
memannog. O01IMe XUMUYECKHE CBOMCTBA METANIOB: PEeaKIMK C HEMEeTallaMH, KHUCIIOTaMH, CO-
MU, Diekmpoxumudeckutl pso Hanpsxicenuil memannos. 11leodHble METAIUIBI U UX COSIMHE-
Hus. lllenouno3emMenbHbIE METANIBl M UX COCAMHEHUSA. ANOMUHUNA. AM(OTEPHOCTh OKCHIA U
rugpokcuaa amromuHus. JKene3zo. CoequHEHMS Kelle3a U UX CBONCTBA: OKCHIIBI, THIPOKCHU/IBI U
cosmm kene3a (11 u I1I).

IlepBoHayabHBbIE CBeIEHUsI 00 OPraHNYECKUX BellecTBax

[lepBoHayanbHbBIE CBEIEHUS O CTPOCHUU OPTaHMUYECKUX BEIIECTB. YTJIEBOIOPOIbI: METaH,
9TaH, dTWICH. Mcmounuxu y2nes000po0os: npupooHblil 2a3, Hedhmo, yeons. Kucmopoacomepxka-
1€ COSANHEHUS: CIIUPTHI (METAHOII, TAHOJ, TIUIEPUH), KapOOHOBBIE KHCIOTHI (YKCYCHAs KHC-
JI0Ta, aMHUHOYKCYCHAsl KHCJIOTa, CTEApPUHOBAs M OJICMHOBAs KUCJIOTHI). BHOTOTHYecKr BaKHBIC
BEIIECTBA: KUPBI, TNII0OK03a, OelKu. Xumuueckoe 3azpsasHeHue okpycaioujeli cpedvl U e2o0 no-
C1eo0Ccmesusl.

Tunbl pacyeTHbIX 32/1a4:

1. Brrurcnenue MaccoBoi 10JIM XMMHYECKOTO dJIEMEHTa 110 (OpMyJie COSTUHEHUS.

Yemanosnenue npocmetiweti ghopmynsl eewgecmea no maccovlm O00NAM XUMUYECKUX
91eMEHMO8.

2. Bbruncnenus mo XMMHUYECKUM ypaBHEHHUSM KOJIMYECTBa, 00beMa, Macchl Bellle-
CTBA M0 KOJIMYECTBY, 00BEMY, MacCe peareHTOB WM NMPOJLYKTOB pEaKLUU.

3. PacueT maccoBoil 1011 paCTBOPEHHOTO BEUIECTBA B PACTBOPE.

IIpuMepHbIe TeMBbI NPAKTHYECKUX PadoT:

I. JlaboparopHoe oOopynoBaHue U mpuemsl odpamienus ¢ HuM. [IpaBuna Ge3ormnac-
HOU pabOTHI B XUMUYECKOH J1a00paTOpHH.

2. OuncTKa 3arpsi3HEHHON TOBAPEHHOW COJIH.

3. [Ipu3Haky MpoTeKaHUsT XUMUYECKUX PEAKLIUN.

4. [Tonydyenue KUCIOpoaa U U3y4YE€HHUE €r0 CBOMCTB.

5. [Tonydyenue BoIOpOIa U U3YUEHUE €TI0 CBOMCTB.

6. [IpuroToBieHue pacTBOPOB C OMPEACICHHOW MacCOBOM J0JI€il pacTBOPEHHOTO
BELIECTBA.

7. Pemenne skcniepuMeHTaNIbHBIX 3a/1a4 10 TeMe «OCHOBHBIE KJIACChl HEOpraHUYe-
CKHUX COCJIMHEHHUII.

8. Peakiinu nosHoro oomMeHa.

9. Kauecmeennwvie peaxyuu na uonsl 6 pacmeope.

10.  Ilonyuenue ammuaxa u uzyyexue e2o C80UCMS.

11.  Ionyuenue yenexucnoeo 2asza u usyyeHue e2o c80UCms.

12. Pemenue sxcnepumenTanbHbIX 3ana4d 1o teme «Hemeramnsl IV — VII rpynn 1 ux
COCTMHEHUI».

13.  PemeHue s3KkCnepUMEHTAIBHBIX 33]1a4 MO TeMe «MeTalllbl U X COETUHEHUS».

8 xi1acce (24 B Hege10, Bcero 68 yacon)

Tema 1. [lepBonauajibHble XMMU4YecKHe NOHATHA (16 yacoB)

MecTo XxMMHH Cpelii €CTEeCTBEHHBIX Hayk. [Ipeamer xumumu.

Teno m BemecTBo. duU3NUECKHEe CBOMCTBA BEIECTB. ATperaTHOE COCTOSIHHUE BEIIECTBA.
WuauBuayanbHble (UMCTHIE) BEUIECTBA U cMeCH. MeToabl pa3zeneHusi cMmeceil (puibTpoBaHue,
OTCTanBaHWe, BbIIApUBaHUe, meperonka). dusnuveckue W XUMUUYECKHE siBIeHUS. M3meHeHus
MIPOUCXOJISIINE C BEeLIECTBAMU. XUMHUEcKHUe peakuuu. [Ipu3Haku u ycnoBus IpOTEKaHUS XHUMHU-
YECKUX peaklnil. XUMHUYECKHE CBOMCTBA. XMMUUYECKHUE MPOLECCHI B OKPYKAKOIIEM HAC MUPE.

PabGota B xummueckoir nmabopatopuu. ['azoBeie ropenku (ropenku byHszena m Tekiro),
cnupToBkd. [lmamst u ero crpoenue. DiekTpuueckue IIUTKA. OCHOBHBIE METObI MO3HAHUS:
HaOII0/IeHNE, U3MEPEHNE, SKCIIEPUMEHT.

AToMBI. XUMUYECKUN AJIEMEHT Kak B aTOMOB. CHMBOJIBI (3HAKK) XUMHUECKUX DJIEMEH-
TOB. PacnipocTpaHeHHOCTh 27IEMEHTOB Ha 3eMJie U B KOCMOCE.
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AToMHO-MOJIEKyIsipHOE yueHHue. 3HaueHnue padbot k. lansTona u M. B. JlomonocoBa st
(GbopMHpOBaHHUS ATOMHUCTUIECKOTO MUPOBO33PEHH.

Mornekyna kak Menpyaiilllasg 4acTHIla BELIECTBa, OOJIaaronias ero XUMHUYECKHUMH CBOM-
ctBamu. Xummueckue ¢opmynbl. MHIEkch. BemecTBa MONEKYISIPHOTO M HEMOJIEKYJISPHOTO
CTpOECHHUSI.

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, UMEIOLUX MOJIEKYJISIPHOE CTPOCHHUE.

Knaccudukanusa Bemects. [Ipocteie u cnoxnble BemecTBa. [lonarue o0 ammorponuu u
AIOTPONHBIX MoauduKanusax. Metamisl 1 HeMeTauibl. OpraHudecKue U HeOpraHHYECKUe Be-
IIEeCTBA.

Maccer atomoB 1 Mosiekyd. [loHsaTHe 00 OTHOCUTEIBHOM aTOMHON U MOJIEKYJISIPHOM Macce.
KauecTBeHHBINI U KONWYECTBEHHBIN COCTAaB BEIIECTBA. BBIUMCIEHHE OTHOCUTEIHHOM MOJIEKY-
JSIPHOM Macchl BemiecTBa 1mo gopmyie. MaccoBasi 1011 XUMHUYECKOTO JIEMEHTa B XUMHUYECKOM
COETMHEHUH U €€ BBIUMCIICHHE M0 POpPMYJIe COSAMHEHHUS.

3aKkoH coxpaHeHMsl Macchl BeulecTB. JKu3Hp u aesrensHocTh M.B. JIomoHOCOBa. YpaBHe-
Hue xuMudeckoil peakiuu. Koadduuuentsl. TUnpl XMMHYECKUX PEaKIHii: COeAMHEHUE, pasiio-
JKEHHE, 3aMelleHne, OOMEH.

Jemonctpanun OOpa3ibl MHAWBHUIYATBHBIX BEHIECTB (METAJUIbl, HEMETAJUIBI, CIOXKHBIE
BEIIIECTBA) U cMeced (pacTBOpPHI, rpaHuT). Paznenenue cMecu MEIHOTO KyImopoca M Cephl pac-
TBOpeHueM. ['openne maruusa. Kunenue cnupra. ['openue cnupta. OnbIThL, MOATBEPKAAIOIINE
3aKOH COXpaHeHHUs Macchl BemiecTB. OOpa3oBaHNEe aMMMaKa MPU PACTUPAHUU CMECH TalICHOM
U3BECTU C XJIOPUAOM aMMOHHMS. OMBITHI, JEMOHCTPUPYIOIINE MOSBICHHE OKPACKHU MpPU CMelle-
HUH JIBYX pacTBOpPOB (TaHHHMHA U cyibdara xenesa (II), cynspara mequ (II) u ammuaka, xenton
KpoBsiHOU coyu 1 xyopuaa xkene3a (III), aurpara ceunna (I1) u noguaa kamus, ¢penondranenHa
Y IIEJI0YH).

JlaGopaTopHble ONBITHI

1. W3ydeHue CBOICTB BEIIECTB.
Pa3nenenue cmecen.
®dusnuecKkue BIECHUS U XUMUYECKHE PeaKuu
O3znakomMiieHHe ¢ 00pa3liaMu IPOCTHIX U CJIOKHBIX BEIIECTB.
OxucneHre MeTHOM MPOBOJIOKH.
Pasnoxxenue manaxura.
B3aumoneiicTBue jxene3a ¢ pacTBOPOM MEIHOTO KyIopoca.

Nk LD

Ilpakmuueckue pabomut

1. 3nakomcTBO ¢ nabopaTopHbIM oOopynoBaHueM. IIpaBuia Oe3omacHoCTH TIpU paboTe B
XUMHUYECKOH JTabopaTopuu.

2. Oumncrtka 3arpsi3HEHHON OBAPEHHOW COJIH.

Tema 2. Kucaopoa. Oxcuabl. Banentnocts (7 yacoB)

Kucnopon — XuMUYECKUH 3JIEMEHT U TpocToe BemecTBO. O30H — ayuIoTpOITHasT MOau(u-
Karusi kuciaopojaa. Kucimopos, ero pacnpocTpaHeHHOCTh B mpupoje. Ddusnueckue cBOHCTBA
KHCJIOpoJia. XMMUYECKHE CBOMCTBA KHCIIOPOJA: B3aUMOJECHCTBUE C cepoil, pocdopom, yriem,
BOJIOPOJIOM, HATpPHUEM, AIIOMHUHUEM, >KEJIE30M, METaHOM, CEPOBOJOpoaoM. McTopusi OTKpHITUS
kucioposa. [Tonyuenue kucimopoaa B mabopatopuu (pasziokeHHEM OepTOJIETOBOM CONH, TIEepe-
KHCH BOJIOPOJIa U TIEpMaHTaHaTa Kajiusi) U B MPOMBINLIIEHHOCTH. KauecTBeHHasl peakius Ha Ta-
3000pa3HbIil kuciaopoa. [Ipumenenne kuciaopoaa. [lonsTre o KaTanu3e U Karaau3aTopax.

BanentHocTh. CoctaBnenue ¢popMylt 1o BaieHTHOCTH. OKCUABI METAJIOB U HEMETAJIIOB.

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Beinenenue kucinopoaa u3 Bosayxa. [lonstue o
0J1aropoHBIX (MHEPTHBIX ) ra3ax. TOKCHYHBIEC BEIIECTBA B BO3AyXe. ['OpeHue BeIecTB Ha BO3/Y-
xe. ['oproune BemecTBa. Temneparypa BocruiameHeHus1. MeuieHHoe okuciienne. [Ipodiema 6e3-
ONACHOT'0 MCIIOJb30BAaHUS BEIIECTB U XMMUYECKUX PEAKIMH B MOBCEAHEBHOW XKU3HU. bbITOBAs
XUMHYECKasi TpPaMOTHOCTb. TylieHne noxxapoB. OTHETYIIUTENb.

JleMoHCcTpanMOHHBbIe ONBITHI. ['OpeHme yris, cepbl, Gochopa u xene3a B KHCIOPOJIE.
[Ipuemsl TyleHus TIaMEHH.
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JlaGopaTopHble onbIThI. 8. [lonydeHne kucnopoia pazaoxkeHHeM NepoKcHIa BOAOPOAA.
IIpakTnueckne padorsl. 3. [lonydyeHne u cBolcTBa KMCIOPOIaA.

Tema 3.Bogopoa. Kuciorsl. Cosu (7 yacon)

Bonopoa — xumMudeckuid 31IEMEHT M TPOCTOE BellecTBO. PacpocTpaHeHHOCTh BOJOPOAA B
npupoje. Pusznueckue cBoiictBa Bojgopozaa. [lomyduenne Bogopona B maboparopuu. Bogopon —
B3pbIBOONACHOE BellecTBO. KauecTBeHHas peakius Ha ra3oo0pasHbiii Bojopon. Mcrtopusi ot-
KpBITHS BOJOpOAA. XMMHUECKHE CBOMCTBA BOJOPOAA: B3aUMOJECHCTBUE C KUCIOPOAOM, CEPOH,
XJIOPOM, OKCHIaMU M€Y ¥ CBUHIIA. Mephl Oe3onmacHoCTH MpH padote ¢ BogopoaoMm. [Tonyuenue
BOJZIOpO/ia B IpoMbIliuieHHOCTU. [Ipumenenue Bomoposaa. [lonarre o psiie akTUBHOCTH MeETall-
JIOB.

Kucnotel. Knaccuduxarms. Homenknarypa. Heopranudeckue u opraHuuecKrue KUCIOTHI.
beckuciaopoanbie U KHUCIOpOAcoAepkKaIIe KUCA0Thl. KucnoTHbld ocTaTOK. OCHOBHOCTH KUCTIOT.
OnHO-, IBYX- U TPEXOCHOBHBIE KUCTOTHI. DU3NUYECKHE CBOMCTBA KUCIOT. XUMHYECKHUE CBOMCTBRA
KHCJIOT: B3aUMOJICHCTBUE C AKTUBHBIMU MeTajuiamu. [IpencraBpnenre o KUCI0THO-OCHOBHBIX MH-
nukatopax. 3MeHeHrne OKpacku MHJIUKATOPOB B Pa3IUYHBIX CpeJax.

Comu (cpennue). CocraBienue ¢popmyn cojieii. Homenkiarypa. dusnyeckue cBOMCTBa CO-
nen. Kpucramnoruaparel. XuMHUYECKHE CBOMCTBA COJICH: B3aUMOAEHCTBUE ¢ MeTaiulamu. [Ipu-
MEHEHHE COJIECH.

KucnorHele okcuabl M aHTHAPUJIBI KUCITOT. B3anmojielicTBrE KUCIOTHBIX OKCHJIOB C BO-
JIOH.

Hemoncrpauuu. I[lonyyenue Bonopoaa B anmnapare Kurra, roperrue Bogopoaa Ha BO3AY-
xe. BoccraHoBieHne okcuia MeTasia BogopoioM. B3peiB rpemydero raza. O0pasibl HeopraHu-
YECKUX U OpPraHM4ecKHX KHUCoT. JlelicTBUE KMCIOT Ha MHAMKATOpBL. Mephl 0e30nmacHOCTH IpH
pabote ¢ kucnotamu. OOpa3ibl pa3nuuHbIX coieil. O0e3BoOKMBaHNE MEIHOTO Kyrnopoca. B3au-
moieicTre okcuaa docdopa (V) ¢ BOJIOMH.

JlabopaTropublie onbIThI. 9. B3aumoseiicteue kucnot ¢ metawiamu. 10. [Tomyuenue Boio-
pona u m3ydeHue ero coictB. 11. Boccranosnenune oxcuaa menu (II) Bogopomom. 12. O3nHa-
KOMJICHUE CO CBOMCTBAaMU COJIIHOW U CEPHOU KHUCIIOT.

Tema 4. Boga. PactBopsbl. OcHoBanus (8 yacoB)

Bona B npupozae. Kpyrosopot Boasl B ipupoje. Pu3nyeckue cBoMcTBa Bo/bl. [ UTPOCKO-
NUYHOCTh. MuHepanbHbie BoAbL. [leperonka (aucTwisiius) BOAbl. JucTUiuiMpoBaHHAs U Jie-
MOHM3UpOBaHHas Boja. OuncTtka Boabl. CTOYHBIE BOJBI.

PactBoprl. Boma kak pactBopuTenb. PacTBopuMocTh BemiecTB B Boje. Knaccudukarus
BElIeCTB M0 pacTBopuMocTH. KoHleHTpanus pacTBopoB. MaccoBast 107151 pacCTBOPEHHOTO BeIlle-
ctBa. [Ipurorosiienne pacTBOpOB.

XYMHYEeCKHEe CBOMCTBA BOJBI: PEAKIIUS C HATPUEM, KEJIe30M, OKCUIOM KaJbIUs, OKCUIOM
yraepoaa (IV), okcumom docdopa (V). Dnexrponus Bosl. [lonydeHne KUCIOT MPH B3aMMO/ICH-
CTBUU OKCHUJIOB HeMeTaioB ¢ Bojou. [Tonstus 06 ocHoBanusx. [lonydenue menoueit npu B3a-
UMOJICHCTBUU C BOJOM aKTUBHBIX METAJIJIOB HJIM UX OKCHJIOB.

OcnoBanus. Knaccudukanus. Homenknarypa. @usnueckue cBoiictBa ocHoBaHui. I1]e-
JIOYU M HEpacTBOPUMBIE B BOJie ocHOBaHMs. [lonydeHune ocHoBaHuil. Pa3noxkeHne HepacTBOpH-
MBIX B BOJIE OCHOBaHUH mpu HarpeBaHuu. [I[pumenenune ocnoBanuii. [IpaBuna 6e3omacHoii pado-
ThI CO LIET0YaMH.

Jemoncrpauumn. Ileperonka Boabl. YBenudeHue o0bemMa BOJBI MPH 3aMep3aHuu. PacTBo-
peHue OKpalleHHON coMu (MEIHOro Kyrnopoca) B BoJi€. 3aBUCHUMOCTb PACTBOPUMOCTH COJIM OT
TeMIepaTypbl. Belmasenne KpucTamioB MpH OXJIAXKICHUH HACBIIIIEHHOTO pacTBopa. B3anmoeii-
CTBUE HaTpus ¢ BoJoM. Mepbl Oe30macHOCTH ITpHU paboTe € LIEI0UYaMHU.

JlaGoparopubie onbIThl. 13. PacTBOpuMOCTh TBEpABIX BemiecTB B BojAe. 14. O3HakomiIe-
HUe co cBoiicTBamu mienoue. 15. lerunparauus ruapokcuna meau (1I).

15



IIpakTnyeckune padorsel. 4. [IpurorosieHue pacTBopa ¢ 3aJJaHHOM MaccoOBOM J0Jiei pac-
TBOPEHHOT'O BEIIECTBA.

Tema 5. O0o01meHne cBefeHMI 0 BaKHEHIIMX KJIACCAX HEOPTaHMYECKUX COeUHEeHUI
(11 yacoB)

Oxcunel. Knaccudukamus. Homenknarypa. ®@usnueckrne cBOWCTBA OKCHIOB. XUMUYIECKUE
CBOMCTBAa OKCHJIOB: B3aUMOJEHCTBHE C BOJOM, KHCIOTaMH M OCHOBAHUSIMHU, B3aHUMOJECHCTBHE
MEXIy KUCIOTHBIMU U OCHOBHBIMU OKcHiaMH. [lonydeHnue u mpuMeHeHne OKCHI0B.

Kucnorel. XumMudeckue CBOMCTBA KUCIIOT: B3aUMOJICHCTBUE C OCHOBHBIMU OKCHJIAMH, OC-
HOBaHUA U cosiMu. [losyduenne u npuMeHeHne KUCIOT.

OcHoBaHUs. XMMHUUYECKHE CBOMCTBA OCHOBAaHUM: B3aMMOJIEHCTBHE C KUCIOTHBIMUA OKCUJA-
MH, KUCJTIOTaMHU U COJISIMH. Peakuus HeuTpain3aim.

Comu. Knaccudukamnusa. Homenknarypa. [Tonydenue coneli. XMMHUECKHE CBOMCTBA COJICH:
pEeaKIu C KUCIOTAMH, IIeJI0YaMU U APYTUMU coliiMH. [IOHATHE O KUCIBIX U OCHOBHBIX COJISX.

VYcnoBus npoTekaHus peakiuii oOMeHa B BOJHBIX pacTBOpax.

['eneTnyeckas cBsi3b MEX1Yy BaKHEUIIMMHU KJlacCaMU HeOpraHuyeckux coeanHenuit. Kiac-
cuuKalysg HeOPraHMUYECKHUX BEIIECTB.

JdemoncTpauuu. 3HAKOMCTBO ¢ 00pa3liaMu OKCHJOB. XHUMHYECKHUE CBOMCTBA pacTBOPOB
KHUCJIOT, cojiel U 1menodeil. Peakuus HelTpanuzanuu. B3anmoaeicTBue okcuia MEIu C CEPHOM
KHCIIOTOM. B3anMoelicTBre kapOoHaTa MarHus ¢ CepHOM KucimoToi. OcaxkieHue U pacTBOPEHUE
0CaJIKOB COJIEH U HEPACTBOPUMBIX THIPOKCUIOB.

JlabopaTropHublie onbIThL. 16. O3HaKoMiIeHHE ¢ 00pa3naMu okcuaoB. 17. Peakius HeiTpa-
mmzammu. 18. B3aumonelicTBe OCHOBHBIX OKCUIOB ¢ Kuciioramu. 19. Peakiuu oOmeHa B BOJI-
HBIX PacCTBOpAX.

IIpakTnyeckmne padoThl. 5. DKCIEpUMEHTAIIBHOE pELICHHE 3a1ay 110 TeMe «[ eHeTnueckas
CBSI3b M@Ky BOXKHEUIIINMH KJIacCaMU HEOPTAaHUYECKUX BEIIECTBY.

Tema 6. Ilepuoguvecknii 3akon u [lepuoanyeckasi cucTeMa XUMHYECKHUX IJI€MEHTOB
JI.LA. MenaeJieeBa. (5 yacon)

[TepBbIe MOMBITKU KJIACCU(DUKAIMA XUMUYECKUX DJIEMEHTOB. [ pYIITIBI 2JIEMEHTOB CO CXO/-
HBIMHM CBOMCTBAMM: IIENOYHBIE METAIIbI, IIEJIOYHO3EMENbHBIE METAJUIbl, TAJIOT€HbI, XallbKOre-
HBI, OJ1aropoiHbIe (MHEPTHBIE) Ta3bl.

AMdoTepHbIe OKCUIBI U THIPOKCHIBI.

OcHoBBI KTaccupuKayu xumuaeckux 3nementos J[.M. Menneneesa. [lepuoanueckuii 3a-
koH /.M. Menneneesa. [lepuoanueckas cuctrema xumuueckux anemeHtoB .M. MenzaeneeBa kak
€CTECTBCHHOHAYYHAs KJIAaCCH(PUKAIUSI XUMHUECKUX 3JIeMEHTOB. [1OpsSIKOBBIM HOMED dJIEMEHTA.
Crpyktypa Ilepuogmyeckoil cucrembl xumuyeckux snemeHToB J[.M. MeHnneneeBa: nepuojibl
(Masble 1 OObIINE), TPYIIIBI M MOATPYIIIHI (TIaBHBIE U T0O0YHBIE). KOpOTKMiA ¥ JITMHHBINA Ba-
puantsl [lepuonuueckoit cucremMbl xuMuueckux anemeHToB /.M. MenneneeBa. JlantaHou bl u
AKTHUHOU/IBI.

Hayunbiii monsur MenneneeBa. [Ipenckasanve CBOWCTB €llle HE OTKPBITBIX 3JIEMEHTOB.
3nauenue Ilepuoanueckoro 3akona /.M. Menneneesa. )Kusns u aesrensHocts .M. Mennenee-
Ba.

Jdemoncrpauuu. [TonydeHue ruipoKCUIOB IIMHKA U MEAH, UX OTHOIIEHHE K KUCIOTaM U
OCHOBaHHUSIM.

Jladoparopubie onbIThl. 20. [TonyuyeHue ruipokcuia MUHKA U U3YYEHHE €T0 CBOMCTB.

Tema 7. Ctpoenne atoma. CoBpeMeHHasi GopMyJIMPOBKA NMEPUOAUIECKOT0 3aKoHA (4
gaca)

SAnpo aroma. DieMeHTapHbIE YaCTUIBIL: POTOHBI, HEUTPOHBI U AIEKTPOHBI. [lnmaHeTapHas
MoJielb CTpoeHHsI aroma. M3otombl. OU3NYECKUN CMBICT MOPSAKOBOTO HOMEpPAa XMMHYECKOTO
anemenTta. CoBpemenHast popmynupoBka [leproanueckoro 3akoHa.
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[Tpupona s1eKTpoHa: CBOMCTBA YaCTHUIIBI U BOJHBL. ATOMHAsi OpOUTAJb U JIIEKTPOHHOE 00-
JaKo. s-, p-, d-, f~ opoutanu. ®opma s- u p- opouTaneil. JHepreTHUecKuil ypoBeHb. MakcuMab-
HOE YHCIIO 3JIEKTPOHOB Ha SHEPreTUUYECKUX YPOBHAX (EMKOCTh DHEPI€TUYECKOTO YPOBHS).

Pacripenenenuie 31€KTPOHOB B AJIEKTPOHHBIX CJIOSIX aTOMOB XMMMUYECKUX 3JIEMEHTOB 1-3-
ro nepuofoB. XapaKTEPUCTHKA MEPBBIX ABAALATH XWMHUYECKUX 3JIEMEHTOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuoanueckoil cucteMe xuMuueckux aemeHtoB [[.M. MenaeneeBa u crpoeHust
UX aTOMOB. BajleHTHBIE 3JIEKTPOHBI.

Meramnsl 1 HemeTaiusl B [Iepuoandeckoil cucteme xuMuueckux aineMeHToB .M. Menne-
neeBa. [lonstue 00 noHe (KaTuoHE, aHHMOHE). 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB aTOMOB XH-
MHUYECKHX 3JIEMEHTOB Ha OCHOBE mnojioxkeHus B Ilepuonmueckoit cucreme .M. MenneneeBa u
CTPOEHHUSI aTOMa. DJIEKTPOOTPULIATEIBHOCTh AaTOMOB XMMUYECKUX 3J1€MEHTOB. MI3MeHeHue paau-
yca aroma, 3JeKTPOOTPULIATEIbHOCTH, METAUINYECKUX CBOWCTB B NEPHOJAX U TJIABHBIX IOA-
rpyIIax.

Tema 8. Xumuueckas cBsi3b. (10 yacon)

Xumu4deckasi CBsi3b. JHEPTUsi XUMUYECKOM CBS3U. Y CIOBHUS BOSHUKHOBEHUSI XMMHUYECKOM
CBsi3M 1O JIbtoucy.

KosanenTnas cBsi3b. OniuHapHasi, 1BOMHas U TPOMHAs XMMHUYECKas CBsI3b. MexaHu3Mbl 00-
pa3oBaHUs KOBAJIEHTHOW CBSI3U: OOMEHHBIA M JOHOPHO-akIenTopHbId. [lonsgpHas u HenomspHas
KoBajieHTHas CBA3b. [lomapHocTe Monekynsl. [loHsiTHe O numose. [[nMHa XMMHYECKON CBSI3H.
HanpaBieHHOCTh KOBaJIEHTHOU CBSI3U. BaleHTHBIN yrout.

Nonnas cBsa3b. Koopannanuonnoe uncino. CBOMCTBA BEIIECTB ¢ HOHHOMN CBsI3bt0. OTanune
MOHHOW M KOBAJICHTHOU CBSI3U.

Meramnnueckas cBa3b. CBOMCTBA METAJIJIOB, OOYCJIOBJIEHHBIE METAIUNIMYECKON CBSI3bIO.

BaneHTHOCTB U cTeneHb okucieHus. OnpeneneHue CTENeHN OKUCIEHUs aTOMOB XUMUYe-
CKHX 3JIEMEHTOB B COCIMHEHUSIX.

Ctpoenue tBepabIx BemiecTB. Kpucrannuueckue u amopdusie BemectBa. [lonstue o kpu-
CTAJNIMYECKON perreTke. TUIbl KpUCTAUIMUECKUX PEIIeTOK (aTOMHAsl, MOJICKYJIsipHasi, HOHHAs,
MeTaJlIn4ecKasi). 3aBUCUMOCTh (PM3MUECKUX CBOWCTB BEUIECTB OT THIMA KPUCTATUYECKOH pe-
HIETKH.

JeMoncTpauun. Mojaenu Mosiekyn (BOZbI, YIIEKUCIOrO U CEPHUCTOTO Ta30B, MEHTAXJIO-
puna docdopa, rexcadropuma cepsl). OOpa3ubl MOHHBIX M KOBAJEHTHBIX coeauHeHuil. Kpu-
CTaJUIMYECKAsl pellieTKa XJIOpUAa HaTpuss. MoJenu KpUCTAIIMYECKUX PEIIETOK KOBAJIEHTHBIX U
MOHHBIX COEIUHEHHIA.

JlaGoparopubie onbIThl. 21. CocTtaBieHue Mojienieid MoJieky. 22. Bo3ronka noja.

9 kiaacc (24 B HeaeI10, Bcero 68 yacon)

Tema 1. Crexuomerpusi. KosimuecTBeHHbIe OTHOIIEHUsI B xumuu (10 u)

Moub — enuHHMIIA KOJIMYECTBa BetecTBa. Yncino ABoraapo. MossipHas Macca.

3akoH ABorazpo. Momnsipabsiii 00beM raza. HopmanbHbie U cTaHJapTHBIE YCIOBHUS.

PacueTsl mo ypaBHEHHMsIM peakiuii. Beranciaenne mMacchl, 00beMa WIIM KOJMYeCTBa Bellle-
CTBa TI0 M3BECTHOW Macce, 00beMy WJIH KOJUYECTBY BEIIECTBA OJHOTO U3 PEAareHTOB WIIH IPO-
JTyKTOB. PacdeTbl 00beMHBIX OTHOIICHUH Ira30B B XUMHUUYECKHX PEAKIUAX. Beruucienue koande-
CTBa MOJIEKYJI 10 U3BECTHOMY KOJMYECTBY BEIIECTBA.

Jdemoncrpanmnu. [Tokaz HEKOTOPBIX COCIMHEHUM KOJTUYECTBOM BellecTBa 1 Moiib. JleMoH-
CTpalysi MOJIIPHOTO 00beMa HJIeaTbHOTO Ta3a.

Tema 2. Xumnueckas peaxkuusi (17 9)

Teopus AJIEKTPOIUTUUECKON TUCCOLMALUU. DIEKTPOIUTH U HeaneKTpoauTsl. Monsl. Ka-
THUOHBI U aHUOHBI. [IOHsTHE O THAPATUPOBAHHOM HOHE.

Hucconmanus KUCIOT, cojie U ocHoBaHUM. OmnpeneneHre KUCIOT, OCHOBAHUHN U CoJiel ¢
TOYKH 3PEHUS TEOPUH JIEKTPOJIUTHUYECKON TUCCOUALINU.
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CunpHble U ciabble AeKTponuThl. CTeneHb AUCCOIHAIINH.

Kucnornocts cpensl. Bonopoausiii mokazatens. Onpenesnenne KUCIOTHOCTH CPeJibl ¢ Mo-
MOIIIbIO UHAUKATOPOB U pH- MeTpoB.

Peakuuu noHHOTO 0OMEHA U YCIOBHS UX IPOTEKAHUS.

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIAaHMYECKUX COCAUHEHUN B CBETE MpE.-
CTaBJICHUN 00 AJIEKTPOIIUTUYECKON JUCCOLUALIMY.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakiuuu. [Iporeccsl OKHCIEHHS-BOCCTAHOBIICHHUS.
Oxucnutens. BoccranoBurens. CocTaBieHHE YpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii. PaccranoBka k03()(pHUIIMEHTOB B ypaBHEHUSX OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX pe-
aKIU METOJIOM 3JIEKTPOHHOTO OanaHca.

XYUMHUYECKHE UCTOYHUKU TOKA. ["albBaHWYECKUHN AIEMEHT. DIEKTPOJIbl (KaToJ U aHoM) B
raJIbBAHUYECKOM 3JIEMEHTE. DJIEKTPOXUMHUUECKHUH psil HAlIPSHKEHUH METaIIJIOB.

Onektponu3. [Iporeccsl npoTekarone Ha KaTole U aHojAe IpH anekTponuse. [Ipumene-
HUE 3JIEKTPOJIN3a B IPOMBIIUIEHHOCTH.

TennoBoi 3¢ ekt xumudeckoi peaknuu. [loHaTHE 0 TepMOXUMHUHU. TEePMOXHUMHYECKOE
ypaBHEHHE. DK30- U SHAOTEPMUYECKUE peakluu. PacueTsl M0 TEPMOXUMHUYECKOMY YpaBHEHUIO:
pacueT KOJMYeCTBa TEIJIOTHI MO0 Macce, KOJIMYECTBY BEIIECTBA WM O00bEMY HCXOJHOTO Belle-
CTBa.

[TonsiTHE O CKOPOCTH XMUMHUYECKON peakiuu. DakTophl, BIUAIOIUME HA CKOPOCTh XUMUYE-
ckoil peakuuu. Karanusatop u uaruourop. IloHsTre o KaTaTUTUUYECKUX PEAKIMSIX.

Knaccudukanusa XuMudecKuxX peakiuii Mo pa3iudHbIM MPU3HAKAM: TI0 YHCIY U COCTaBY
UCXOJHBIX M 00pa3yIOLUXCsl BEIIECTB; 10 U3MEHEHHUIO CTENIEHN OKHCIIEHUSI aTOMOB XMMHYECKHUX
3JIEMEHTOB; 110 TEIIOBOMY 3 (ekTy, Mo mpu3HaKy 0OpaTUMOCTH, MO HAJHUYUIO WK OTCYTCTBHUIO
KaTajau3aTopa.

JdeMoHcTpanuu. D1€KTPONPOBOAHOCTh BOABI M BOJHBIX PACTBOPOB PA3JIMUHBIX COEIUHE-
Huil. OmnpezeneHue KUCIOTHOCTH Cpelbl MPU NOMOIIM YHUBEPCAJIbHOIO HMHJAMKartopa u pH-
MeTpa. Paznoxenue nuxpomaTta aMMOHHUS. DK30TEPMHUUECKUE U SHIOTEPMUYECKHE PEeaKIiu (To-
peHHe MarHus, pa3lio’KeHHe MajlaxuTa). Biusaue pa3nuaHbix (GakTopoB (TeMIeparypa, KOHIICH-
Tpaiusi, CTeNeHb U3MENbYSHHs TBEPIOTO BEIIECTBA) HA CKOPOCTh B3aUMOJIEUCTBHUS IIUHKA C CO-
JSTHOW KUCIIOTOM. BiusiHuE KaTanu3aropa Ha CKOPOCTh PEaKIMU Pa3IOkKEHUsI EPOKCHIA BOJIO-
pona.

JlabopaTopubie onbIThbl. 1. CpaBHEHHE OKpacKM HHIMKATOPOB B PAa3JIMYHBIX Cpefax.
Omnpenenenne KUCIOTHOCTHU cpelibl. 2. Peakinu oOMeHa B pacTBopax 3JeKTPOIUTOB. 3. OKucIn-
TEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU.

IIpakTnyeckune padoTbl. 1. DKCIIepUMEHTAIBLHOE PEUICHUE 3aJ1ad M0 TeMe «DJIEKTPOJIH-
TUYECKas TUCCOLMALIUS.

Tema 3. Hemerasisl (22 u)

[Tonoxenue HemeramuioB B Ilepuoauyeckoit cucreme xumudeckux snemeHtoB [[.1. Men-
neneeBa. OCOOCHHOCTH JIEKTPOHHOTO CTPOCHHS HeMeTayuioB. OOIIHe CBONCTBA HEMETAIIOB.

["amorensl — sneMeHTHI TiaBHOW moArpynmbl VII rpymmer. OOmmas xapakTepucTHKA MO/I-
rpymmbl. Bo3sMoxHble cTeneHn okucieHus. OU3nveckue U XMMUYECKHE CBOMCTBA TaJIOT€HOB.
OcoOennoctu (ropa. [lnaBukoBast kucnora u e€ coau. XJop, ero pacIpoCTPaHEHHOCTh B MPH-
pone, monydeHue (B MPOMBIIUICHHOCTH U B Jaboparopun), GpU3Mdeckrne U XUMUYECKUE CBOM-
CTBa, MpUMEHEeHHue. XJIOPOBOAOPO, oimyueHue, cBoiictBa. ConsHas kuciora u ee conu. [Ipu-
MEHEHHE COJISTHOM KHUCJIOTHI U e€ cojied. KauecTBeHHas peakiusi Ha XJopua-uoH. Onpesernenne
nona kpaxmanaoMm. [Topsmok BeITeCHEHUS! OJJHOTO TaJIoreHa APYTUM U3 PACTBOPOB raJIOr€HUIOB.

Cepa, ec HaXOXJIEHUE B MPUPOJIE, AIIOTPOIUs, (pU3NIecKkre u XuMuueckue cBoiicta. Ce-
poBojiopoa. CepoBomopoaHas kucioTta. Cynsdunbl. Oxcun cepol (IV) (cepHucThIit Ta3), cepHU-
crag kucnora, cynbputel. Oxcun cepsl (VI) (cepnsiit anruapun). CepHast kucimora. OKHCIH-
TeJbHBIE CBOWCTBAa KOHIEHTPUPOBAHHOMN cepHOM kucnoThl. CyinbdaTel. [lonyueHue u npumene-
HUE CepHOU KUCIOTHI (6€3 TeXHOJIorn4Ieckol cxeMbl). KauecTBeHHasI peakius Ha Cyab(ar-uoH.
XUMHYECKOE 3arpsi3HeHUE OKpYKarollel cpeibl OKCuaamMu cepbl. KHCIOTHBIE JOXKIH.
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A30T, ero HaxoXJeHHEe B MPUPO/IE, BaJIEHTHbIE BO3MOXXHOCTH aToMa a30Ta. A30T Kak Mpo-
ctoe BemiecTBo. dusnueckre U XMMHUYECKHUE CBOMCTBA a30Ta, MOJy4eHHE, puMeHeHue. [Ipo-
OreMa cBs3bpIBaHUS aTMOchepHoro a3ora. [IpencraBienre o MuHepalbHbIX ya00peHusx. Kpyro-
BOPOT a30Ta.

Ammuak. CTpoeHHe MOJEKYIbl, pu3ndeckue M XMMHUYECKHUE CBOICTBa, moiydeHue (6e3
TEXHOJIOTHYECKON cXeMbl) u npuMeHeHue. Comu ammoHus. KauecTBeHHasi peakius Ha MOH aM-
MOHHSI.

Oxcuzpl a3ora. A30THasl KHCIIOTa: MOJy4YeHHE, (U3NYECKHEe M XHMHUYECKHE CBOWCTBA.
[IprmeHeHue a30THOM KUCIOThI. HUTpaTHI.

®ocdop. bensiii u kpacusiii pocdop. Puznveckne u xumuaeckne cBoricTsa gocgopa. Ilo-
nydenue u npumenenue ¢gocdopa. Oxcun pochopa (V) (bochopusiii anruapun). ocdopHas
kuciota u e€ conu. PochopHeie y1oOpeHus.

VYrnepon. Anmas u rpaduT — amoTpornHble Moaudukanuu yriepojaa. Ousnueckue u Xu-
MHYECKHE CBOWCTBa yriiepoaa. AMOpQHBIN yriepoa. AKTUBUPOBAHHBIM Yroib. AICOPOIHS.
HpesecHsiit yroas. Caxa. KameHnnsiii 1 Oypbiii yrosb. YrapHsiid ra3 (okcua yraeposaa (I1)), ero
CBOWCTBA U (PM3MOJIOTUYECKOE JICHCTBHE HAa OpraHu3M. Y TJIEKUCIbIH Ta3 (okcua yriaepona (IV)),
€ro Mojy4yeHue, CBoicTBa U mpuMeHeHue. [lapHukoBelil 3¢(deKT U ero nmocueacTBus. YroiapHas
KHCII0Ta U ee cosid. KpyroBoport yriepo/ia B Ipupoie.

Kpemunii. Oxcun kpemuus (IV), kpemaueBas kuciaora U cunukatel. Ctekio. Kepamuka.
Crekii0 — npumep aMop(HOTO MaTepHuaa.

Jemonctpauun. OOpa3ipl MPOCTHIX BEIIECTB HeMeTauioB. KadecTBeHHass peakius Ha
XJIOpUA-UOHBI. Peakmust coequHeHus cepsl u xene3a. Ocaxnenue cynbpuaoB Metaios. [lomy-
YeHHe CEepPHHUCTOro raza. KauecTBeHHass peakiusi Ha CEpHHCTHIN ra3. PacTBopeHne amMMuaka B
Boze. [lonydyeHne ammuaka U3 XJopuja aMMOHHUS U €r0 B3aMMOJEHCTBHE C XJIOPOBOJOPOIOM.
BzaumopeiictBue Menu ¢ pa30aBiIeHHONH a30THOW KHUCIOTOM. 3HAKOMCTBO C KPUCTAJUIMYECKUMU
pemeTkamu rpaduta u anmasza. [loryomenne aKkTHBUPOBAHHBIM YIJIEM T'a30B M BEIIECTB, pac-
TBOPEHHBIX B BOJIE.

JlabopaTopHble onbIThl. 4. KauecTBEeHHbIE peaKIMM Ha COJIIHYIO KHUCIOTY. 5. M3yuenue
CBOWCTB CEpHON KHUCIOTHI. 6. M3yueHune CBOWMCTB BOJHOrO pacTBopa ammuaka. 7. M3yudenue
CBOWCTB pacTBOpa KapOoHaTa HaTPHsL.

IpakTnyeckune padorol. 2. [lonyyeHue amMuaka u uzydeHue ero cBouctB. 3. [lonydyenue
YIJIEKUCIIOrO Ta3a U U3yYyeHUE €ro CBOMCTB. 4. DKCIIEpUMEHTAIbHOE PEIIEHUE 33/a4 10 TEMeE
«Hemeranbi.

Tema 4. Metasisl (9 1)

[Tonoxenne meraiuioB B llepuoauyeckon cucreme xuMuyeckux 3ineMeHToB J[. 1. Menne-
neeBa. CtpoeHue aToMoB MeTayuioB. OOmue cBoiicTBa MeTamioB. PacnpocTpaHeHHOCTh MeTal-
70B B npupoje. dusndeckrne CBOMCTBA METAIOB. XUMUYECKHAE CBOMCTBA METAJIOB: PEAKLUU C
HEMeTallJlaMM, KHUCIIOTaMH, COJSIMH. Psij akTUBHOCTEH MeTauioB (JIEKTPOXUMHUYECKUH psif
HanpspkeHud MetanoB). CriocoObl nosyueHus: MetaioB. [lonsaTue o Metamnypruu. 3HaueHHe
METaJIOB B COBPEMEHHOM OOILECTBE.

[enounslie MeTayuibl. OOLIIas XapakTepucTHKa MOArpynnsl. Hatpuii: HaxoxaeHue B Ipu-
poze, ¢puznveckue CBOMCTBA, B3aUMOJIEHCTBHE ¢ HEMeTalIaMi U BoZioi. OKpallluBaHUE I1aMe-
HU coisiMu Hatpus. ['mapokcuna Hatpus, €ro CBOMCTBA, IOJNydeHUE U NpuMeHeHue. [IpaBuiia
6e30macHoOi paboThI C TUIAPOKCUIOM HATPHSL.

Kanpiuii — mnpeacraBuTenb CEMENCTBA IICIOYHO3EMEIBHBIX MeTaioB. HaxoxzaeHue
KalnpLus B pupoje. Mei, MpaMop, U3BECTHSK U runc. @U3ndeckue CBOMCTBA, B3aUMOACHCTBHE
¢ HemeTa/u1aMu U Bojoi. CoeauHenust kanbuus. Okcun u rugpokcus kansius. M3sects. Ctpou-
TeJIbHbIE MaTepHaJIbl: IEMEHT M 0eToH. OKpalllnuBaHHUe IIAMEHH COJIIMU KaJIbLIUS.

AmomuHuii. PacnipocTpaHeHHOCTh alllOMMHHS B mpupoje. dusmueckue U XUMHUYECKHE
cBoiicTBa. AMGOTEPHOCTh OKCHJIA U TUApPOKCHIA amtoMuHMA. [Ipumenenue amomuuus. [lypa-
JIIOMMH KaK OCHOBA COBPEMEHHOU aBUAIUU.
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Kenezo. Munepansl xene3a. OU3NYeCKUe U XUMUYECKHE CBOWCTBA (B3aUMOJEHUCTBHE C
KHCIIOPOJIOM, KHcioTaMu, xjiopoM). Coenunenust xenesa (II) u sxenesa (I1I) u ux cpoiicTBa: ok-
CHUJIBI, TUAPOKCHABI U coni. KauecTBenHas peakmus Ha noH xene3a (I1). Uyryn u crans — Baxk-
HEHIIMe CIUIaBbl JKeJe3a. 3aKajleHHas ¥ OTIylleHHas ctainb. Kopposus xenesa.

JdemoncTpanuu. Komnekuus npocTeix BEMECTB — METAIIIOB. KouleKus BaXXHEHITUX MU-
HEpaJIOB METAJUIOB. B3aumoseicTBue HaTpus U Kajablus ¢ Bojoi. OKpalluBaHuE IUIAMEHU CO-
JIAMU HaTpus U Kanbuus. Kommekims «AJFOMUHUN U €ro cIUiaBbl». B3anmoneicTBue amtoMUHMS
C BOJIOM, pacTBOpamu KucaoT U menoveit. Komteknusa «0Kene3o u ero cruasei». [lonyuenue xe-
JIE3HOT0 KYyIOpoca pacTBOPEHUEM JKeJle3a B CepHOM KucioTe. OKHUCIEHHE THAPOKCHIA Kele3a
(IT) na Bo3gyxe. Koppo3zus xenesa.

JlaGoparopubie onbiThl. 8. dusznueckue cBoiicTBa MeTaioB. 9. CBolcTBa TUIpOKCHAA
HaTpHs.

IpakTnyeckune padoThl. 5. DKCIIEpUMEHTATILHOE PEIIEHUE 3a7a4 110 TeMe «MeTasb.

Tema 5. O6001meHUEe CBeIeHUIT 00 YJIeMeHTAaX U HEOPraHMYeCKUX BelecTBax (4 1)

3aKOHOMEPHOCTH WM3MEHEHUS CBOWCTB 3JIEMEHTOB U TMPOCTHIX BEIIECTB B TJIABHBIX MOJI-
rpynmnax M B MaJlbIX MepHojaX. 3aKOHOMEPHOCTH M3MEHEHHS! CBOWCTB CIOXHBIX COCAMHEHMIA
AJIEMEHTOB — BBICIINX OKCHUJIOB U THAPOKCUJIOB, JIETYYHX BOJOPOIHBIX COCTUHEHHI.

JeMoHcTpanuOHHBbIE ONBIThI. OOpa3iibl MPOCTHIX BEIIECTB — METAJUIOB M HEMETAIIJIOB 2-
ro v 3-To MepHoJIOB.

JlaGoparopublie padorsl. 10. CpaBHEHHE KMCIOTHO-OCHOBHBIX CBOMCTB BOJIOPOJHBIX CO-
eIUHEHUN HEMETAIJIOB.

Tema 6. HauasbHble cBeleHHs1 00 OPraHU4ecKUX coeAnHeHusX (5 1)

[Tonsatue 06 opranmdeckoil xumuu. IlpuunHbl MHOrOOOpa3susi OpraHMYECKHX BEILECTB.
Crpoenne opranndeckux Bemiects. M3omepus. Knaccudukarus opraHHuecKuX BEIIecTB.

VYrneBogoposs! (MeTaH, 3TaH, MpomnaH, OyTaH, STUJIEH U alleTUIEH): CBOWCTBA U NPUMEHe-
Hue. [IpupoaHbIe HCTOYHHUKH YTII€BOAOPOAOB: PUPOAHBIN ra3, He(Th, YTroib.

Kucnopoaconepxkamue opranuueckue pemiectsa. CnupTel (METaHOJ, 3TaHOJ, 3TUJIEHIJIU-
KOJIb, TJIMIIEPUH): CBOMCTBA M npuMeHeHHe. KapOoHOBBIE KHMCIOTHI (YKCyCHas, CT€apUHOBaf,
onenHoBast). XKupbl. YraeBoas! (Tir0Ko3a, Kpaxmai, LENIi103a). AMUHOKHCIOTH (aMHUHOYK-
cycHas kucinota). benku.

JlaGopaTopHble  ONBITHI. 1. N3ydyenne  CBOMCTB ~ YKCYCHOM  KHCIIOTHI.
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TemaTH4yeckoe MJIAHNPOBAHHE
8 KJIACC (2 4 B HexeJ110, Bcero 68 1)

Pasznen KoJu-Bo Tema Koua-Bo | OcHoBHbIe BU/IBI JeSITeJIbHOCTH 00y4yaommxcs (Ha OcHoBHBIE
4acoB 4acoB YPOBHE YHHBEPCAJIbHBIX Y4eOHBIX JeHCTBHII) HANIPABJICHUS
BOCIIUTATEIbHOM
AeATeJbHOCTH
IlepBoHayajib- 16 4 [Ipenmer xumun 1 AHanu3 npeaMera u3y4eHusl ECTECTBEHHBIX HAYK 1-5
HbIC XUMHYe- BemectBa. ArperaTHbie 1 AHanu3 pa3nuuuid MeX1y MOHATHUSMU «BELIECTBO» U

CKHE ITOHATHUSA

COCTOsIHHMA BCUICCTBA.

[p.p. Ne 1 «IIpaBuiia 6e3-
OIIaCHOCTH IpH paboTe B
XUMHUYECKOH 1aboparo-
puH. 3HAKOMCTBO C J1a00-
paTopHBIM 000PYAOBaHU-
emM»

NuauBunyanbHbIE Bellle-
CcTBa U cMecH. Pa3genenue
cMmeceit

IIp.p. Ne 2 «Ouncrka 3a-
I'PSI3HEHHON ITOBAPEHHOMN
COJIN»

duznueckue u xuMuye-
CKHUE ABJIECHUS

ATOMBL. XUMHUYECKHUE
3JIEMEHTEI

Mounekynbl. ATOMHO-
MOJIEKYJISIpHAs] TEOPUSI

3aKO0H ITOCTOSHCTBA CO-
CcTaBa BCUICCTB MOJICKY-
JIIPHOI'O CTPOCHU

Knaccudukarnms BemecTs.
[IpocThie U coXKHBIC Be-

«TEIIO»
HabGmionenne 3a cBoiicTBaMHM BEIIECTB M UX W3-
MEHEHUEM B XOJI€ XHUMHUYECKMX peakiui. M3ydyenue
CTPOEHUS IJIAMEHU

BrisBiienne paznuunii MEXy WHIUBUIYAIbHBIM BEIIIC-
CTBOM M CMECBHIO

Pasznenenne cmeceit

AHanmu3 paznuuuil  MexAy (GU3HYECKUMU U XU-
MUYECKUMHU SIBJICHUSMHU

AHanu3 paznuuyuil MEXIy HOHSITHUSMU «aTOM» U «XH-
MHYECKUI JIEMEHT»

AHalu3 pazInyuil MEXy NOHATUSMH «aTOM» U «MOJe-
KyJia». QopMyJIMpOBaHUE OCHOBHBIX IMOJOKEHUA aTOM-
HO-MOJIEKYJISIPHOTO YYEHUS

@opMyJIMPOBAHUE 3aKOHA IIOCTOSHCTBA COCTaBa Be-
LIECTB MOJIEKYJIIPHOTO CTPOCHHUS

CocraBnenue ¢GopMmysl BEIIECTB W ONHMCAHHE COCTaBa
BellecTBa MO ero Qopmyne, MOAECTUPOBAHUE IIAPO-
CTEP/KHEBBIX MOJEIIEH ITPOCTEUIINX MOJIEKYJIT

Pacuer oTHOCUTENBHBIX MOJIEKYJISIPHBIX MAcC BELIECTB
Pacuer mMaccoBoi 101M XMMHUYECKOTO 3JEMEHTA B CO-
€AMHEHUU

CocraBiieHrne IpOCTEHIINX XUMUYECKUX peakUuil ¢ 1mo-
MOUIbIO XUMUYECKUX YPaBHEHUHN




meCTBa

OrtHOCUTEIBPHAA AaTOMHAS
Y MOJICKYJIIpHAs. MacChl

KoanuyecTBeHHBIN U Kaue-
CTBEHHBIN COCTaB Bellle-
CTBa

3aK0H COXpaHEHUsI MaCcChl
BEILECTB. Y PaBHEHUs XU-
MHUYECKUX PEaKIUi

THUIbI XUMHYECKUX PEaK-
885044

O6o06maroriee NoBTOpe-
Hue no teme «IlepBoHa-
YaJIbHBIC XUMHUECKHUE T10-
HATHSD

Kip. Ne 1

AHau3 TUIOB XMMUYECKUX PeaKIUii

OcyiecTBIATh MO3HABATEIbHYIO pPE(IEKCHUI0O B OTHO-
IIEHUU COOCTBEHHBIX JIOCTMIKEHUH B IIpoliecce pere-
HUWs y‘~IC6HI>IX U II03HABAaTCIJIbHBIX 3a1a4

Ocy1iecTBiATh MO3HABATENbHYIO pPe(IIEKCHI0O B OTHO-
IIEHUU COOCTBEHHBIX JIOCTMDKCHHH B IPOIECCE pellie-
HUS y4eOHBIX U MIO3HABATENbHBIX 3a/1a4

Kucaopoa. Ok-
cuanl. Bajgenr-
HOCTb.

Kucnopon

[Tonydyenue kuciaopoaa B
naboparopun. Xumuye-
CKHME CBOKCTBA KHCJIOpPOAA

IIp.p. Ne 3
«Ilonyuenue u cBolicTBa
KHCJIOPOJa»

Baneutaocts. Cocrasiie-
HUe GOPMYI OKCHJIOB

Bo3zoyx

['openne BemecTB Ha BO3-
Iyxe

[Tonyuenne kuciopona B
IIPOMBIIUIEHHOCTH U €r0

AHanu3 paznuuuil MEXKIy MOHATUSAMHU «IIPOCTOE Belle-
CTBO» U «XMMHUYECKUI DIIEMEHT)

HccnenoBanue CBOWCTB M3Yy4aeMBbIX BELIECTB, HaOIIO-
JICHUE 34 XMMHMYECKUMH IIPEBPAILCHUS MU H3y4aeMbIX
BEIIIECTB, UX onucaHue. M3yueHue MeTo 0B coOMpaHus
ra3oB BBITECHEHHUEM BOJIbI M BO3yXa

Onucanue NpoBEICHHBIX IKCIEPUMEHTOB, (POPMYIHPO-
BaHUE BbIBOJIOB

CocraBienue (GopMmysl OMHAPHBIX COCTUHEHUH IO U3-
BECTHOI BAJICHTHOCTH aTOMOB

N3yuenue cocraBa Bo3ayxa

AHanu3 pas3iInuuil MeXAy TOPEHHEM U MEUICHHBIM
OKHUCJICHUEM.

3HAKOMCTBO CO CIIOCOOaMH TYIICHHUS MJIaMEHH
N3yuyenue npuMeHeHUs: KUCIOPOJa B CBA3U C €r0 CBOM-
CTBaMH

1-6
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IIPUMCHCHUC

Boxopoa. Kuc- 74 Bonopon CpaBHEHHE PACTIPOCTPAHECHHOCTH KHCIOpoAa M Bojao- | 1-6
J0T1bl. Cosn pona B 3¢MHOM KOpe U BO BeeneHHOM
[Tonydyenue Bosiopoaa B HaGmronenne n onrcaHne XMMHUYECKUX pPEAKIUH BOJO-
naboparopuu pona
XUMHUYECKUE CBOMCTBA HccnenoBanue CBOMCTB HM3ydaeMbIX BENIECTB, (popmy-
BOZIOpOAA JUPOBAaHUE BBIBOJOB M3 PE3YJIbTATOB IIPOBEIEHHBIX
[Ipumenenue Bogoposa. JKCIIEPUMEHTOB
[Tonyuenue Bomopoza B ComnocraBneHre CBOMCTB BOAOpoAa ¢ 00JacTAMHU €ro
IIPOMBIIIEHHOCTH MIPUMEHEHUSI
Kucnotsr HccnenoBanue cBONCTB N3Y4aEMbIX BELLIECTB
Cocrasnenue Hopmys COJIeH MO BaJICHTHOCTH
Comn [loHnMaHMe T€HETUYECKOW CBS3M MEXKIY KHUCIOTHBIM
OKCHIOM U KHCJIOTOHU
Kucnornsle okcuibl
Bopaa. PacTBopkbl. 8u Bona XapakTepucTUKa W3Y4YEHHBIX BELIECTB IO cOCTaBy H | 1-6

OcHoBaHud

PacTtBops1. PacTBOpHMOCTH
TBEPJBIX BEIIECTB B BOJIE.

Kounuenrpauus pactBopos.
MaccoBas 105151 pacTBO-
PEHHOTO BELIECTBA

[Ip.p. Ned.
«IIpuroToBieHue pacTBo-
pa ¢ 3aJaHHOM MAaCcCOBOM
JI0JIE pacCTBOPEHHOTO Be-
IIECTBAY

XUMHYECKHE CBOMCTBA
BOJBI

OcHoBaHusA

O6o06maroriee NoBTOpe-
Hue no remam «Kuciopon.

CBOMCTBaM

CpaBHEHHE BEIIECTB 10 PaCTBOPUMOCTH B BOJE C MC-
10JIb30BAaHUEM TaOJIUIBI PACTBOPUMOCTHU

Pacuet MaccoBo# 10111 pacCTBOPEHHOTI'O BEILIECTBA
[Ipurorosnenue pacTBopa ¢ 3aJJaHHOM MacCOBOM JI0JIeH
pPacTBOPEHHOI'O BEILLECTBA, YMEHUE JEJIaTh BBIBOJbI W3
PE3yJIbTaTOB MPOBEACHHBIX IKCIIEPUMEHTOB
HabntoneHnue u onucanne XMMUYECKUX PEAKIUI BOIbI
Krnaccugukanus BemecTs o cOCTaBy U CBOWCTBaM, CO-
cTraBiieHHe (POpMyJI OCHOBAHUI! 110 BaJICHTHOCTU
OcyiecTBIATh MO3HABATEIbHYIO pPe(IEKCHI0O B OTHO-
IIEHUU COOCTBEHHBIX JIOCTHM)KEHUH B IIpoliecce pere-
HUsA y‘~I€6HLIX U I103HABAaTCJIbHBIX 3a1a4
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Oxkcuabl. BaneHTHOCTBY,
«Bonopoa. Kucnotsr. Co-
am», «Boxa. PacTBopsl.
OcHoBaHUSI»

Kip. Ne2

0O06006menue cBe-
JIeHHil 0 BaK-
HelIIHuX KJjaccax
HEOPraHUYeCcKHX
CcOoeTHHEHHU M.

11y

OO1w1ast xapakTepucTHKa
OKCHJIOB

BzaumopeiicTBue Be-
LIECTB, 001aaI0INX KUC-
JIOTHBIMH M OCHOBHBIMU
cBoMcTBaMH. Peakiis
HEUTpaIM3alun

BsanmonelicTBre OKCHIIOB
C KHCIIOTaMH ¥ OCHOBaHH-
saMHU. B3auMonenicTBue ok-
CUJIOB MEXY COOOH.

Peakuuu o6meHa B BOJ-
HBIX pacTBOpax

CBoiicTBa KUCIIOT

CBoiicTBa OCHOBAHUIT

CBolicTBa cojiei

I'eneTnueckas CcBA3b MEXK-
Iy BOKHEMIIIMMHU KJ1acca-
MU HEOPraHUYECKHX Be-
ILIECTB

Pemenue 3agayq mo teme
«I"eHernueckas CcBs3b
MEXIy BaKHEUIINMHU
KJIACCAMU HEOPraHuye-

Knaccudukanus n3y4aeMpIx BEIIECTB MO0 COCTABY
HaGmronenue, omucanne W aHaiu3 MpEBpaIICHUS Be-
LIECTB

®opMyJIMPOBAHUE CBOMCTB OKCHJIOB B COOTBETCTBUHU C
uX Kiaccudukaimei

dopMynHpOBaHUE YCIOBUN MPOTEKAHUS PEAKIUN 00-
MEHa B BOJHBIX pacTBOpax

Halmronenne n onmcanne XUMHUYECKUX PEaKIHMi, Kiac-
cuduKalrs BEUIECTB 10 COCTaBY U CBOICTBaM
Halmronenue n onvmcanne XMMHUYECKUX PEaKIHMM, Kiac-
cuduKalysa BEIIeCTB MO COCTaBy M CBOICTBaM, COIO-
CTaBJICHUE CBOWCTB KHCJIOT U OCHOBaHUM

Habmronenue u onncanne XUMHYECKUX PEAKIIHA, Kiac-
cu(UKaIus BEIIECTB 110 COCTaBY U CBOMCTBAM

AHallu3 XMMHUYECKHX CBOMCTB pa3IMUHBIX KJIACCOB He-
OPraHMYeCKHUX BEIIECTB B X B3AMMOCBS3U

AHalli3 XMMHUYECKHX CBOMCTB pa3IMUHBIX KJIACCOB He-
OPraHMYeCKHUX BEIIECTB B X B3AMMOCBS3U
@opMyJIMPOBAHUE BBIBOJOB MCXOJsSl M3 PE3yJIbTAaTOB
MPOBEJICHHBIX SKCIIEPUMEHTOB

OcyIecTBIATh MO3HABATEIbHYIO pPe(IEKCHI0O B OTHO-
IIEHUU COOCTBEHHBIX JIOCTMDXKCHHH B IPOIECCE pellie-
HUS y4eOHBIX U MTO3HABATENBHBIX 3a/1a4
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CKHX BCIICCTB»

[Ip.p. Ne5 «Dxcnepumen-
TalbHOE PelIeHUE 3a1a4
mo TeMe «I eHeTmdeckas
CBSI3b MKy BaKHEHIIIN-
MU Kj1aCCaMH HCOpraHuvec-
CKHX BEIIECTBY

Kp. Ne 3
Ilepuoguyecknii 54 [IepBbIe ONBITKY Ki1ac- AHanu3 CBOMCTB BEIIECTB, MOUCK BEIIECTB CO CXOAHBI- | 1-4
3aKkoH u Ilepuo- CU(UKAIMU HJIEMEHTOB MU CBOWCTBAMH
AUYECKas CH- AmboTepHbIE OKCUIBI U Knaccugukanus BemecTs
creMa XuMuye- TUAPOKCUBL. Knaccugukanus u3y4eHHbIX XUMUYECKUX 3JIE€MEHTOB U
CKHX 3JIEMEHTOB [lepronnueckuii 3aK0H. WX COCAUHCHUU
A.A.MenneneeBa [Tepuons OmnpeneneHue pacroyioKEHUs INEPUOIOB, TIABHBIX H
HepI/IOI[I/ILIeCKaﬂ cucreMa MOOOYHBIX IOATpPYIIII B Ta6J'II/IH€ I[ n. MeHJ:[eneeBa
XUMHYECKHUX IIEMEHTOB CpaBHEHHE CBOMICTB BEILLECTB, PUHAMISKAUX K pa3-
. 1. Menaeneena. prr[- HBIM KJIacCaM XMMHUYCCKHUX 3JICMCHTOB PA3HBIX I'PYIII
bl
XapakTepucTuKa XUMHU4e-
CKOI'0 3JIEMEHTA 110 €T0
nosioxenuto B [lepuonu-
YECKOM CHCTEME
Crpoenne arto- 44 Snpo aroma. IlopsaakoBblit MonenupoBaHue CTPOEHUS aToma, ONpeAeieHus MoHs- | 1-6

ma. CoBpemMeH-
Hasg  (opmy.Hu-
POBKa mepHuoau-
YeCcKOro 3aK0Ha

HoMep anemeHTa. M3oto-
bl

DnekTpoHsl B atome. Op-
ouranu.

CtpoeHue IeKTPOHHBIX
000JI0YCK aTOMOB.

N3meHeHne cBOWCTB dJie-
MEHTOB B [IEPUOJAX U
TJIABHBIX nonrpynnax.

THA «XHUMHYECKUH DIIEMEHT», <«IIOPSAKOBBI HOMEp»,
«MAaccoBO€ 4HCIIO», «wm30TOm», «llepmonnueckas cu-
CTEMa XMMHUYECKUX JJIEMEHTOB)

OnpeneneHus MOHATHH «3JIEKTPOHHAs 000JIO0YKay,
«QIEKTPOHHBIN cioi». DopmynupoBaHuEe IBONCTBEH-
HOCTH IIPUPOBI IIIEKTPOHA

Onucanne u  xapakTepuctuka  cTpykrypbl Ile-
puoanueckoi Tabiauubl. CocTaBieHHE SIEKTPOHHBIX
KOH(UTYpaIuii 2JIEMEHTOB
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9H€KTpOOTpI/II_IaTCHBHOCTL

[Tporuo3upoBaHue XapakTepa U3MEHCHHUS CBOWCTB XH-
MHNYCCKHUX DJICMCHTOB C YBeJ'II/ILIGHI/IeM 3ap$[z[0B ATOMHBIX
sqep

Xumuueckas
CBA3b

10y

XuUMHYECKas CBI3b U
sHeprus. KoBaneHnTHas
CBA3b

[Tonspuas u HEnosIpHas
KOBaJICHTHas cBA3b. CBOM-
CTBa KOBAJICHTHOM CBSI3U

Honnas cBs3b

Merannuueckas cBsI3b

BanieHTHOCTB U CTEllEHb
OKHUCJIEHUS

TBepbie BelecTBa

[ToaroroBka K KOHTPOJIb-
Hol pabote Ne 4

Hrtorosast KOHTpoOJIbHAA
pabota Ne 4

[ToBTOpEeHnue no teme
"Crpoenue atoma. CoBpe-
MeHHasi opMyIUPOBKa
NEepUOIUYECKOro 3aKoHa"

IToBTOpEeHue no TeMe
"Xumuueckas CBs3b"

PackppiBaTh CMBICT TIOHATHS «XUMHYECKAsl CBS3bY.
OOBACHATD ICKTPOCTATUUECKUN XapaKTeP XUMUYECKOU
cBs3u. OmpenensaTh BHUI XUMHYECKOW CBS3W B He-
OpPraHMYECKUX COoeluHEeHUsX. M300paxkaTtb cXeMbl CTpO-
€HHUS MOJIEKYJ BEIIECTB, 0Opa30BaHHBIX pPa3HBIMH BH-
JaMU XMMUYECKHX CBsi3ei. XapaKTepu30BaTh MEXaHU3-
MBI 00pa30BaHUsI KOBAJICHTHOW CBSI3U: OOMEHHBIN H J10-
HOPHO-aKIENTOPHBII. XapakTepu3oBaTh BIUSHUE He-
MOJICJICHHBIX JJIEKTPOHHBIX Tap Ha TE€OMETPHUI0 MOJIe-
KYI.

HaGmronate aemonctpupyembie Mozenu. CoOCTaBIATH
MOJEJIM MOJIEKYJ BellecTB PacKpbIBaTh CMbBIC MOHSATHS
«BAJICHTHOCTHY, UCIOJIb3YysI 3HAKOBYIO CHCTEMY XUMHUH.
PackpbiBaTh CMBICT IOHATHUS «CTETIEHb OKUCICHUS.
Onpenensith CTENEHb OKUCIEHHSI aTOMa AJIEMEHTA B CO-
eAnHeHuu.Pa3iuuaTh MOHATUSA «BaJEHTHOCTB» U «CTe-
MIEHb OKUCIICHUS

Ornpenenarb NOHATHE «KPUCTAJUIMYECKAs PEILIETKa.
KnaccudumnupoBaTh KpuCTaUIMUECKUE PEIICTKH MO TH-
mam. XapakTepu3oBaTh 3aBUCUMOCTb  (U3UUYECKUX
CBOMCTB BEILLIECTB OT THUIIA KPUCTAIUINYECKON PEIIETKH.
OcyIecTBIATh MO3HABATEIbHYIO pPe(IEKCHI0O B OTHO-
IIEHUU COOCTBEHHBIX JIOCTMDKCHHH B IPOIECCE pellie-
HUS y4eOHBIX U MTO3HABATENBHBIX 3a/1a4

1-4
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TemaTnuyeckoe NJIAHKPOBaHHE
9 KJIACC (2 4 B HeeJ110, Bcero 68 u)

Pasznen KoJ-Bo Tema KoJ1-Bo OcHOBHBIE BU/BI 1€SITEILHOCTH 00yUyalomuxcs (Ha OCHOBHBIE
4acoB 4yacoB YPOBHE YHHBEPCAJIbHBIX Y4eOHBIX AeiicTBHIL) HANPaBJICHHUS
BOCIIMTATE/IbHOU
AeSITeJIbHOCTH
Crexuomerpus. 104 [ToBTOpenue u 06001IEHNE 1 Onucanue BelecTB ¢ MOMoLIbI0 hopMyd, a peakiuii — | 1-4
KoimuecTrBeH- IIPOMJICHHOI'O0 MaTepuana C IOMOIIBIO YPaBHEHUU
HbIC Monbs — eauHUIA KOJIH- 1 Omnpenenenne pa3iauuuil MeXny HOHATUSAMH «Macca» U
OTHOLICHUSA B 4eCTBa BELIECTBA «KOJINYECTBO BELIECTBA»
XHMHH Momsiprast macca 1 IlonuMaHue B3aMMOCBS3M MEXKIY Maccol U Ko-
Pacuetsl o YpaBHEHUAM 1 JIMUCCTBOM BCIICCTBA
peaxiuii IIpoBencHnE CTEXUOMETPUYECKUX PACYETOB 10 YpaBHE-
Pemenue pacueTHbIx 3a- 1 HUIO peaKkimn
nad IIpoBencHnEe CTEXUOMETPUYECKUX PACYETOB 10 YpaBHE-
3akoH ABorazapo. Mosmsp- 1 HHIO peaKnuu
HBIL 00BEM TA30B Oco3HaHNe YHMBEPCAJIBLHOCTH 3aKOHAa ABOIaJgpo IpH-
PacueTsl 0 ypaBHEHHSIM 1 MEHUTEJIBHO K JII000MY (UAeanbHOMY) razy
PeaKImii C y4aCTHEM Ia3oB IIpoBeneHue pacyeToB € MCIOJB30BAHUEM BEIMYHMHBI
PeleHne 3a/1a4 C HCIOMb- 1 MOJIIPHOTO 00BbEMa rasa IpH H. Y.
30BaHUEM ypaBHEHUIT pe- IIpoBeneHne CTEXMOMETPUYECKUX PACUETOB
AKIHi PackpsITHE CMBICIIa OCHOBHOIO 3aKOHA CTEXMOMETPHH,
O60o6LaoLIee TOBTOpE- 1 IIPOBEACHUE CTEXMOMETPUUYECKUX PACUYETOB 110 ypaBHE-
Hue 10 Teme «CTEXHOMET- HHIO peaKInu
pus. KonndecTBeHHbIe OT-
HOIIICHMS B XUMHUN
Kop. Ne 1 1
XuMnyeckas 174 DNEeKTPOIUTHI U He- 1 Knaccudpukauus Bemects, omnpeneneHus HOHITUH | 1-6
peaxkuust JJEKTPOJIUTHI. DIIEKTPO- «QIIEKTPOJIUTY, «HEIIEKTPOIUTY, «DIECKTPOIUTHYECKAs
JIUTUYECKasl TUCCOIAs JUCCOLTALUS»
Hucconuanus KUCIOT, OC- 1 HaGntonenue 3a moBeJeHMEM BELIECTB B pacTBOpax,
HOBaHUMU U COJIEH KOHKPETH3alUs MOHATHN «MOHY, «KaTUOH», «AHUOH
CuJbHbIe U clladble 3J1eK- 1 O06o0011eHne MOHATHS «MOH», KJIACCU(PHUKAIHS IEKTPO-
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TPOJIMTEL

Kucnotnocts cpensl. Bo-
JIOPOJHBIN MOKa3aTeb

PeaKI_[I/II/I HOHHOr0 0OOMeHa
N YCJIOBUA UX ITPOTCKAHUA

Pemienue 3agad Ha co-
CTaBJICHUE UOHHBIX ypaB-
HEHUM peakLUil

CBoiicTBa BayKHEHIIINX
KJIACCOB HEOPTraHMYECKHUX
COCIMHEHUN B CBETE TeE-
OpHU DIIEKTPOIUTUIECKON
JIACCOLIMAIIAN

IIp.p. Ne 1. Oxcnepumen-
TaJIbHOE peIIeHnE 3a/1a4
1o TeMe «IEKTPOIUTH-
YecKas TUCCOIMAITHSDY

OKucneHne U BOcCTa-
HOBJICHHEC

CocraBneHnue ypaBHEHU
OKHCIIUTEIbHO-BOCCTAHO-
BUTEJIbHBIX PEaKIii

XHUMHUYECKUE UCTOYHUKHU
TOKa. DJIEKTPOXUMHYE-
CKHI psAJl HAIIPSOKEHUN
METaJUIOB

DneKTpoan3

O6o0matoriee mMoBTOpE-
Hue 1o Teme «OKucn-
TEJIBHO-
BOCCTaHOBUTEINIBHBIE pe-
AKIIU N>

TennoBble 3¢ exTrl Xu-

JIUTOB I10 CTENIEHU AUCCOLMALUU

HccnenoBanue CBOMCTB paCTBOPOB AJIEKTPOJIUTOB
XapakTepuCTUKa YCJIOBUN TEUEHHUS pPEaKkLUil MOHHOIO
oOMeHa 10 KOHIa

HccnenoBanue cBONCTB PaCTBOPOB AIEKTPOJIUTOB
XapakTepucTuKa CBOWCTB OCHOBHBIX KJIACCOB HeOpra-
HUYECKUX COECIUHEHUH ¢ MO3ULMH TEOPUH DIIEKTPOIIH-
THYECKOU TUCCOIMAINH

HccnenoBanue cBONCTB PaCTBOPOB AIEKTPOJIUTOB
ITornMmanne nUaneKTUYeCKOU CBS3M ITOHATHH «OKHCIE-
HUE» U «BOCCTAaHOBJIICHUE», KOHKPETHU3aLMs IMOHATHH
«OKHCIIUTEIb» U «BOCCTAHOBUTEIIb)

XapakTepucTUKa  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii Kak Ipoiiecca InepeHoca 3JeKTPOHOB OT BOC-
CTAaHOBUTEJS K OKMCIIUTEIIO

ConocrapieHre METAIOB IO XUMHUYECKON aKTUBHOCTH
XapakTepucTUKa IPOLECCOB, MPOTEKAIOUIUX MPU DJIEK-
TPOJIU3€E PacIlJIaBOB

Onucanve M aHAIU3  OKHUCIUTEIBHO-BOCCTaHO-
BUTEIbHBIX PEAKIIHI

Knaccudukanus peakuuii no reroBomy 3¢ hexrty
Omnpenenenue crnocoOOB yBenuueHUs: (yMEHbBIIEHUS)
CKOPOCTH peaKLuu

Krnaccudukanus peakuuii no pa3jinyHbIM IpU3HAKaM
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MHUYCCKHUX peaKuHﬁ

CKOpOCTh XUMUYECKUX 1

peakuui

Knaccudukanus xu- 1

MHUYECKUX PEaKIUi

K.p. No 2 1

HemeTtasibl 224 OO6m1as xapakTepuCTUKa 1 XapakTepucTuKa XUMHUYECKHUX DSJIEMEHTOB-HEMETAIOB | 1-6

HEMETAIIJIOB MaJbIX TIEPUOIOB MO UX MookeHuto B [leproaudeckoit

X1op 1 cucreMe Xumudeckux ieMeHToB /1. 1. Menneneesa

XII0pOBOZOPO/I U COJISHASL 1 Habntonenne neMOHCTPUPYEMBIX U CAMOCTOATEIHHO

KHCJIOTa MIPOBOIMMBIX OIBITOB

Tasorensl 1 Habmroienne XMMHYECKUX PEaKIUil M OMHUCaHUE UX C

Cepa U €€ COCIUHECHUA 1 IMOMOIIBIO PYCCKOI'O sA3bIKAa U A3bIKa XMUMHHU

CepHast KHCIIOTa 1 O060061menue 3HaHMi, GOpMyITUPOBaHUE BBIBOJOB O 3a-

A30T 1 KOHOMEPHOCTSIX HM3MCHCHHHA CBOWCTB HEMETAUIOB B

AMMHUAK 1 rpynnax [lepuogudeckold cUCTEMBl XUMHUYECKUX Dlie-

Ip.p. Ne 2. «[lonyuenue 1 menToB /I. 1. Menaeneera

aMMHaKa 1 H3ydeHHe ero Onucanre CBOWCTB M3y4YyaeMBIX BEIIECTB Ha OCHOBE

CBOMCTEY Ha0JII0/IeHUH 32 UX MPEBPALICHUSIMU

A30THAs KHCIOTA 1 Paznuyenne KUCIOTHBIX U OKUCIUTEIHHBIX CBOHCTB

Docdop 1 HccnenoBanne W OMHMCAaHHE CBOMCTB HM3y4acMBIX Be-

®dochopnas kucmoTa 1 InecTs .

Vrrepon 1 Paznmuucnme BOCCTAHOBHTEIBHEIX M OCHOBHBIX CBOHCTB

Vioms 1 Onucanue CBOHCTBA HM3Y4AEMBIX BELIECTB HA OCHOBE

T R ———— 1 HaOJIIOICHUH 32 UX MTPEBPANICHUSIMHU } )

rasnl XapakTepucTuKa OKHUCIUTEIbHBIX CBOICTB a30THOM

[Ip.p. Ne 3. «Ilonyuenune 1 EHCHOTH . .
OTIOCTaBJICHUE CBOMCTB 3JIEMEHTOB OJHOM MOTPYIIIIbI

YIICKHUCIOTO Ta3a 1 H3y- M3yueHne CBOMCTB KHCIIOT U UX COJEN

YEHHE €r0 CBOWCTBY» e

T ——. ] CpaBHeHue CTpoeHUs, (U3MYECKHMX M XHUMHUYECKUX

COJIN

CBOMCTB anmasa u rpadpura
W3yuenue npuHLIMNa J1eiCTBUS yroJbHOro (GUIbTpa
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Kpyrosoport yriepoaa B 1 AHalli3 U CpaBHEHUE CBOMCTB YrapHOI'O U YIJIEKHCIIOrO
npupojie ra3os
Kpemnuii u ero coenune- 1 OnucaHue CBOMCTB M3y4aeMbIX BEIIECTB HAa OCHOBE
HUS HaOIIOJICHUH 32 UX TIPEBPAIICHUSIMHU
[Ip.p. Ne 4. Dxcnepumen- 1 Onucanue CBONCTB COJIEN YrOJIbHOW KUCIOTHI
TaJIbHOE PEIICHUE 3a1a4 [TonnmaHue 3aKOHOMEPHOCTEN KPYroBOPOTa 3JIEMEHTOB
o teme «Hemeramibny B IIPUPOJZIE HA IPUMEPE yriiepoaa
O60061mmamui ypok mo 1 ConocraBieHre CBOMCTB YIVIEKHCIIOTO ra3a M KBapla,
teme «HeMeTamibi» YTOJIbHOW U KPEMHUEBOM KUCIIOT
HaGmronenne u onvcanne XMMHUYECKUX PEAKIM ¢ T0-
MOIIBIO PYCCKOTO SI3bIKA U SI3bIKa XUMUU
O06o001Ienre 3HaHU 1 YMEHHE JIeTIaTh BBIBOABI O 3aKO-
HOMEPHOCTSIX U3MEHEHHUsI CBOWMCTB HEMETAJUIOB B MOJ-
TPyIIax ¥ MaJIbIX MEPUOIaxX
K.p. Ne 3 1
Metanisbl 94 OO01mas xapakTepucTuKa 1 O06006mare 3HaHUA U JeJaTh BBIBOJABI O 3aKOHOMEpHO- | 1-6
3JIEMEHTOB-METAJUIOB. CTSIX U3MEHEHHSI CBOMCTB HEMETAJUIOB B MOJTPYIIIAX U
IIpoctslie BewwecTBa — Me- 1 MaJIbIX [IEpUOAaX.
TaJlIbI. XapakTepu3oBaTh B3aUMOCBSI3b MEXAY 3JIEKTPOHHBIM
IMosy4eHue MeTaIOB. 1 CTPOCHHEM aTOMOB, CTPOCHHUEM KPHUCTAJUIMYECKOH pe-
[IpumeneHnne meTamioB B LIETKU U CBOMCTBAMH METAJUIOB.
TEXHHUKE. XapakTepru3oBaTh Pa3IUYHBIC METOIBI MOITYYEHHUS Me-
[Ilen04HbIE METAIIIBI 1 TauioB. CONOCTABIISTH CBOMCTBA METAJUIOB C UX MpH-
Kanenuii 1 MCHCHHEM.
AJTIOMUHUN 1 O06o0061eHre 3HaHU| U YMEHUE JeNaTh BBIBOJIBI O 3aKO-
Kenezo 1 HOMEPHOCTSIX U3MEHEHHUS CBOMCTB IICIIOYHBIX METAJJIOB
IIp.p. Ne5. Dkcnepumen- 1 B MONIpyMIe
TalbHOE PEIICHHE 337124 Habntoienue JeMOHCTPUPYEMBIX U CAMOCTOSITEIBHO
110 Teme «MeTrauib» IIPOBOAHMMBIX OITBITOB
e . 1 OObscHeHHE TMOHATHS «aM(OTEPHOCTH» KakK BO3MOXK-

HUE I10
TeMe «MeTajuibl»

HOCTb HPOSABIICHUA HPOTUBOIIOJIOKHBIX CBOMCTB (KI/IC-
JJOTHBIX U OCHOBHBIX)
Ha6J'II-O,Z[eHI/Ie N OIIMCAHNEC XUMHNYCCKHNX peaKI_[I/Iﬁ KEJe3a
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U €ro COeIMHEHUI

[IpoBoauTH peakiuu, NOATBEPKAAOIINE KAU€CTBEHHBIN
COCTaB COCIMHEHMU MeTannaoB. McciegoBaTh CBOMCTB
COCIMHCHHI METAIJIOB.

O060061IeHre 3HaHU| 1 YMEHUE JIeaTh BHIBOJIBI

O 3aKOHOMEPHOCTSX HM3MEHEHUsI CBOWCTB METAJIOB B
MOATPYINNaxX U MaJbIX MEepUOIax

O6o01menue cBe- 44 O6o0matomiee mMOBTOpPE- [IporHo3upoBanre CBOWCTB HEM3YUYCHHBIX DJIEMEHTOB U | 1-6
neHuii 00 die- HUE TI0 WX COEJMHEHUN HA OCHOBE 3HAHUI O
MEHTaX U Heop- TeMaM «CTpOCHHE aTOMay [TeproauaeckoM 3aKoHE
raHU4YeCKUX Be- u «[leproguveckuii 3aKoH O6o06menrne U (HopMynHpoBaHHE BBIBOJOB O 3aKOHO-
mecTBax u [leproamnueckas cucre- MEPHOCTSIX U3MEHEHHUS CBOMCTB 3JIECMEHTOB M IPOCTHIX
Ma XUMHUYECKUX dTIEMEH- BEIIECTB B IJIaBHBIX MOJATPYIINAx
toB JI.1. MenneneeBay Y MAJIBIX TIEPUOJAX
3aKOHOMEPHOCTH H3MCHE- O606menre U (HopMmynHpoBaHHE BBIBOJOB O 3aKOHO-
HUS CBOMCTB 2JIEMEHTOB U MEPHOCTSIX H3MCHECHHSI CBOMCTB CIIOKHBIX
IIPOCTBIX BEIICCTB COCIMHEHH 3JIEMEHTOB — BBICIITUX OKCHJIOB
3aKOHOMEPHOCTH H3MEHE- Y THIIPOKCHJIOB, JIETYYUX BOJAOPOTHBIX COCTUHCHHIMA
HHUS CBOMCTB COSTMHESHUH
JJIEMEHTOB
O6o0matomiee mMoOBTOpE-
Hue 1o teme «O6001IeHne
CBEJICHU 00 2JIEMEHTax 1
HEOPraHMYECKUX BeIlle-
CTBaxX»
HauanbHble 64 Knaccudukanus u ctpoe- XapakTepu3oBaTh pPOJIb OPTaHUYECKUX COCAUHEHHH B | 1-6

cBejieHus 00 op-
raHUYeCKHUX CO-
eTMHEHUSIX

HHUC OPraHN4YCCKUX BEC-
mCCTB

YreBo1oposl

Kucnoponocoznepxarue
OpraHUveCKHe BEIIECTBA

O6o06maroriee NoBTOpe-
HUE 10 Kypey «Xumus. 9

MIPUPO/IE U MPAKTUUECKON JESITEIbHOCTH YeJoBeKa. Xa-
paKTepu30BaTh OOIIME CBOWCTBA OPraHUYECKUX COEIH-
HeHull. OOBSACHATH NPUYUHBI MHOTOOOpa3usi opraHuye-
CKHUX BEILECTB.

HazpiBaTh opranmueckue BewiecTBa Mo ux (Gopmyiie:
METaH, 3TaH, NpomaH, OyTaH, STUJEH U AaleTUJICH.
OnpenensiTb BO3MOKHOCTh MPOTEKAHUSI peakuil HEeKO-
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TOPBIX IpeACTaBUTENell OPraHNYeCKUX BEIIECTB C KHUC-
JIOPOJIOM, BOJIOPOJIOM, FAJIOT€HAMHU.

HaspiBaTh opraHuuyeckue BeliecTBa Mo MX Qopmyie:
METaHOJI, 3TaHOJ, ITUJICHTJINKOJIb, TIALEPHUH, YKCYyCHAs
KHCJIOTa, CTEApPUHOBAsl KUCIIOTA, OJIEMHOBAs KHUCIIOTA,
IJII0K033a, AMUHOYKCYCHAasl KUCIIOTA.

Ocy1iecTBiATh MO3HABATENbHYIO Pe(IIEKCHI0O B OTHO-
IIEHUU COOCTBEHHBIX JIOCTMDKCHHH B IPOIECCE pellie-
HUS Y4eOHBIX U MIO3HABATENbHBIX 3a/1a4.

OcylecTBIATh MO3HABATEIbHYIO pPE(IEKCHUI0O B OTHO-
IIEHUU COOCTBEHHBIX JIOCTMIKEHUH B IIpoliecce pere-
HUsA y‘~IC6HI>IX U II03HABAaTCJIBHBIX 3a1a4.

KJIaCcC»
Hrorosas KOHTpOJIBHAA 1
pabota Ne 4
[ToBTOpeHue u 06001IeHNE 1
IIPOWJIEHHOI'0 MaTepuana
COI''TACOBAHO COI''TACOBAHO
I[TpoTokoun 3acenanust 3am. 1upekTopa
METOINYECKOT0 00bEIMHEHNS Hosaxk H.U.
y‘lHTeJ’Ieﬁ CCTCCTBCHHOHAYYHOI'O UKJIA roga

oT roga Ne
Mopo3s O.A.
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 487335726471474211034024297916462361476713766805
Bnageney bapaBaw Onkra HukonaeeHa
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