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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMmma 1Mo XMMHU Ha ypOBHE CpeaHEro 001ero o0pa3oBaHUs pa3paboTaHa Ha OCHOBE TpeOOBaHWM K pe3yibTaTam
OCBOCHHSI OCHOBHOIM 00pa30BaTeIbHOM MPOrpaMMbl CpeHero oo0iero oopasosanus, npeacrabieHHbXx B PI'OC COO, ¢ yuérom
Konuenuu mnpenonaBaHus y4eOHOTO mpeaMmera «XuMusi» B 00pa30BaTeNIbHBIX oOpraHm3anusx Poccuiickoit deneparyu,
peau3yInuX OCHOBHBIC 00pa30BaTENIbHBIC IMPOrPaMMbl, M OCHOBHBIX TIOJOXCHUH (enepaibHOl paboueil MmporpaMMsl
BOCIIUTAHMSI.

OCHOBY TOIXOJOB K pa3pabOTKe MPOrpaMMbl IO XMMHUHU, K OMPEACICHHUIO OOIIEH CTpaTeruu OOydYeHHsI, BOCIIUTAHUS U
pa3BUTHs OOYyYaroIIUXCsS CpeacTBaMu ydeOHoro mnpeamera «Xumus» miusi 10—11 kmaccoB Ha 0a30BOM YPOBHE COCTaBHIIH
KoHIenTyaibHbie mosiokeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, COJCpXaHUs, PE3yJIbTAaTOB OOY4YCHHsS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

B cooTBeTcTBMM C JaHHBIMH IIOJIOKCHHSIMHM IpOrpaMma I0 XMMHUHU (0a30BBI YPOBEHb) Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHUs:

e yCTaHaBIMBAaEeT 00s3aTeNIbHOC (MHBAPUAHTHOE) MPEAMETHOE COJIep)KaHUe, ONPEIeIsieT KOJIMISCTBCHHBIC U KAYeCTBEHHBIC €ro
XapaKTEPUCTHKN Ha KaXJIOM dTare W3ydeHUs MpeaMera, MPeayCMaTPUBAeT MPHUHIIMIIBI CTPYKTYPUPOBAHHS COJEPIKAHHS U
pacrpeneseHus ero mo Kjiaccam, OCHOBHBIM pa3jieyiaM U TeMaM Kypca;

e 5aT MNPUMEPHOE pacHpelesiecHue YUeOHBIX YacoB IO TEMAaTHYEeCKUM  paslieiaM, pPEKOMEHIYeT TMPUMEPHYIO
MOCJICIOBATEIBHOCTh U3YUCHUSI OTACIBHBIX TEM Kypca C Y4ETOM MEXKIPEIAMETHBIX W BHYTPHIIPSIMETHBIX CBS3CH, JIOTUKU
y4eOHOTO TpoIiecca, BO3pacTHEIX ocobeHHocTel oOydaromuxcs 10—11 kmaccos;

e 1aéT METOJWYCCKYIO MHTCPIIPETALINIO [IEJICH U3ydeHUs IIpeIMeTa Ha YPOBHE COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPETHETO
obmiero odopa3zoBaHus, COIEPIKATESIHLHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
MPOrpaMMBI  CpEJHEro O0IIero oOpa3oBaHWs (JIMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), OCHOBHBIX BHJIOB yUeOHO-
TIO3HABATEILHOM NIEATEILHOCTH OOYYaroIIerocs Mo OCBOCHHIO COAep)kKaHus mpeamera. [1o BceM Ha3BaHHBIM TMO3UIUSM B
IporpaMMe Mo XUMHUH COOJIIOJICHA MPEEMCTBEHHOCTh ¢ (eiepalibHON paboueii mporpaMMoil OCHOBHOTO 00I1Iero o0pa3oBaHus
1o XUMHUH (U1 8—9 Ki1accoB 00pa30BaTEIIbHBIX OPraHU3alHii, 0a30BbIi YPOBCHB).

[Iporpamma 1o XMMUU SIBJIICTCSI OPUESHTHPOM JIJISI COCTABJICHHsI pabOYUX MPOTpaMM, aBTOPBI KOTOPBIX MOTYT MPEIIOKUTh
CBOM TMOJXOJ K CTPYKTYPUPOBAHHIO M IOCIEIOBATCIBHOCTH W3YYCHHs Y4eOHOTO Marepuana, a TaKKe CBOE BHUICHUE



OTHOCHUTEJILHO BO3MOKHOCTH BBIOOpA BapUaTHBHOW COCTABIIIOIIEH COAEpkKAHMS MpPEeaMeTa JONOJHUTENIBHO K 00s3aTelnbHON
(MHBapUaHTHOW) YaCTU €r0 COAEpPKaHUSI.

XuMuyeckoe 00pa3oBaHUE, MOJIy4aeMOE BBIMYCKHMKaMH OOLIe00pa30BaTEIbHONW OpPraHU3alliu, SIBISETCS HEOThEMIIEMOMN
4acThi0 MX 00pPa30BaHHOCTU U CIIY’KUT 3aBEPUIAIOIIMM STAllOM PEAIM3allMd HAa COOTBETCTBYIOIEM 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOW CHUCTEME XMMMUYECKOro oOpa3zoBaHus. KitodueBble LIEHHOCTH KacarOTCsl MO3HAHUS 3aKOHOB
npupoibl, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEIOBEKA, a TAKKE SKOJIOTHUEeCKH 0OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 370POBBIO M MPHUPOAHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHuE OOYyYarOMIMXCS Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHMs CPEACTBAMHU y4eOHOTO MpeaMera «XUMUs», COAEpKaHUE U MOCTPOEHHE KOTOPOrO OMPEEICHBI B MPOTrpaMMe 0
XUMHH C yU4ETOM CHEHM(PUKN HAYKH XUMUH, €€ 3HAYCHHUS B TO3HAHUU MPUPOJIBI U B MATEPHAIIbHOM KU3HU OOIIECTBA, a TAKXKE C
y4€TOM OOUIMX LIeJIe M MPUHLHUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHME CHCTEMBI CpPEeIHEro o0iero oopa3oBaHUs B
Poccuiickon ®@enepanum.

Ha n3yuenue kypca orBogutcs 66 4acos.



IINTAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOI'O KYPCA
JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOSHUSI OOYYarOIIMMHUCS IPOTPaMM CpEIHEro OOIIero
oOpa3oBaHusi (JIMYHOCTHBIM, METANPEIMETHBIM M TMpeaMeTHbIM). HaydHO-MeToauuecko OCHOBOW it pa3paboTKu
MJIAHUPYEMBIX PE3YyJbTaTOB OCBOCHUS ITPOTPAMM CPEIHETO 00111er0 00pa3oBaHuUs SIBISETCS CUCTEMHO-AESATEIbHOCTHBIN TTOIXO/.
B cOOTBETCTBUU C CHUCTEMHO-AEATEIBHOCTHBIM MOJAXOJOM B CTPYKTYpE JIMUHOCTHBIX PE3YJbTATOB OCBOECHUS MpEaMeTa
«XuMHUs» Ha YPOBHE CpeTHEro O0IIero 00pa3oBaHUs BbIJEICHBI CJICIYIOIINE COCTABIISIONINE:
® 0CO3HaHHE 00YYAOITUMHUCS POCCUICKON Ipa)KaaHCKOM UACHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U
CaMOOIIPEICIICHUIO;
® HAJIWYKME MOTUBALUU K OOYUYEHUIO;
e [ICJICHANPABJICHHOE pAa3BUTHE BHYTPEHHHUX YOEXKICHHH JHWYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEM W HMCTOPUUECKUX
Tpaauiuii 0a30BON HAYKU XUMHH;
® TOTOBHOCTh M CIHOCOOHOCTh OOYYarIIUMXCS PYKOBOJCTBOBATHCS B CBOEH JICSITEIBHOCTH II€HHOCTHO-CMBICIOBBIMU
YCTaHOBKAMH, MMPUCYIIIUMH IIETOCTHOU CUCTEME XUMUYIECKOTO 00pa30BaHMS;
® HaJgU4He MPaBOCO3HAHUS IKOJOTHUECKON KYIbTYPhl M CTIOCOOHOCTH CTABHUTH €I U CTPOUTD KU3HCHHBIC TITAHBI.
JInuHOCTHBIE pe3yNbTaThl OCBOCHUS MPeAMETa « XUMUS» JOCTUTAIOTCS B €IMHCTBE YUYCOHOM M BOCIIUTATEILHON JIEITEIIbHOCTH
B COOTBETCTBUU C TYMAaHHCTUYECKUMH, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMHU LICHHOCTSIMU M UJ€AJIaMU POCCUMCKOTO
IpaXIaHCKOTO OOIIEeCTBA, MPUHATHIMU B OOIIECTBE HOpPMAaMH M MpaBWJIAMHU TOBEACHHUSA, CIOCOOCTBYIOIIMMHU ITIpoIieccaM
CaMOITO3HAaHUsI, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUSI INYHOCTH 00YUYarOIIUXCSI.
JlnuHOCTHBIE pe3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPakKaroT CHOPMUPOBAHHOCTH OIbITA TMO3HABATEIBLHON W
MPAKTUYECKOMN JAEATEIbHOCTH 00YUYarOIIMXCs 10 peaIu3allui MPUHATHIX B OOIIECTBE [ICHHOCTEH, B TOM YHUCJIE B YaCTH:
1) rpaxk1aHCKOTO BOCITUTAHMUS:
0CO3HaHUS 00YJAIONTUMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKEHUS K 3aKOHY U IMPABOIIOPSIIKY;
MPEJICTABICHHS O COMAIIBHBIX HOPMaxX U MPaBWJIaX MEXKINYHOCTHBIX OTHOLICHUHN B KOJUIEKTUBE;
TOTOBHOCTH K COBMECTHOW TBOPYECKOW MAESATEIBHOCTH TPH CO3MaHUHM YYEOHBIX MPOEKTOB, PEIICHUU Y4EOHBIX U
MMO3HABATEIbHBIX 3a7a4, BBIINIOJHEHUN XUMUYECKUX DKCIIEPUMEHTOB;
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CHOCOOHOCTH OHUMATh U MMPUHUMATh MOTHBbI, HAMEPEHUS, JIOTUKY U apTYMEHTHI APYTUX MPHU aHAJN3€ Pa3IUYHbIX BUJOB
y4eOHO nesITeTbHOCTH;

2) IaTpHOTHYECKOTO0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K UICTOPUYECKOMY U HAYYHOMY HACIIEANIO OTE€YECTBEHHOW XHMUU;

YBOKEHHUSI K TPOLIECCY TBOPYECTBA B OOJACTH TEOPHM U TMPAKTUYECKOTO NMPUMEHEHUS XUMHH, OCO3HAHHS TOTO, YTO
JOCTUKEHHSI HayKd €CTh PEe3yNbTaT JINTENbHBIX HAONIONCHUN, KPOMOTJIMBBIX SKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO
TpyZJa YYEHBIX U TPAKTHKOB;

MHTEpeca W MO3HABATENIbHBIX MOTHUBOB B MOJIYYEHHH U MOCIEIYIOIIEM aHalIn3e HH(OPMAaLUU O TMEePeIOBbIX JOCTUKEHHIX
COBPEMEHHOW OTEUECTBEHHON XUMMUMU;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MMOBEACHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlH, CBSI3aHHBIE C XMMUUYECKUMU SIBICHUSIMH,

Y IPUHUMATh OCO3HAHHBIE PEIICHHSI, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OILIEHHWBATh CBOE IMOBEIEHUE M MOCTYIKH CBOMX TOBAPHILEH C MO3UIMI HPAaBCTBEHHBIX M MPABOBBIX HOPM U
0CO3HAHME MOCIEICTBUM ITHX MOCTYIKOB;

4) hbopMUpPOBaHUS KYJIbTYPHI 3I0POBbSL:

NOHMMAaHMs LIEHHOCTEH 310poBOro M Oe30macHOro oOpasza KHU3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3UUECKOMY H IICUXUYECKOMY 3/10pOBBIO;

coOroieHHsI TpaBuiI 6€30MacHOr0 00pallleHus C BEIIeCTBAMU B OBITY, TOBCEAHEBHOM )KM3HU U B TPYJOBOU JACSITEIbHOCTH;

MOHMMAaHUA [IEHHOCTHU MPaBUJI MHANBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30M1aCHOTO MOBEACHUS B CUTYAIUSIX, YTPOKAIOIINX
3JI0POBBIO U KU3HU JIOJIEH;

OCO3HAaHUS MOCIEACTBUM U HEMPUATHS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS aIKOT0JIs, HAPKOTUKOB, KypeHus);

5) TpyZIOBOTO BOCIIUTAHUS:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4EOHO-HCCIIEAOBATEIBCKON IEATEIHHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPUECKON
U IPYTUX BUJAX EATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3aJad COIMAJbHOW HANpaBIEHHOCTH (B PaMKax CBOETO
KJ1acca, KOJIbI);



HWHTEpeca K MPAKTUYECKOMY HM3YyUYEeHHIO MPOodecCHil pa3IMyHOro poja, B TOM YHCJI€ Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX
3HAHUM MO0 XUMMU;

YBOXKEHUS K TPYAY, JIIOJAM TPYy1a U pe3ybTaTaM TPYAO0BON JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHAYyaJbHOW TpaeKTOpUM oOpazoBaHus, Oyayuied npodeccuu U peaausaiiuu
COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMMHH, MHTEPECOB M MOTPEOHOCTEH
00I1IECTBA;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTHYECKH 11€JIeCO00Pa3HOT0 OTHOIIEHUS K IPUPOJIE, KAK UCTOYHUKY CYIIIECTBOBAHUS KU3HU HA 3EMIIE;

MOHUMAHUS TJIOOAJTBHOTO XapakTepa JKOJOTHYECKUX MPOOJIeM, BIUSHHUS SKOHOMHUYECKHX IPOIECCOB HAa COCTOSHHUE
MPUPOJHON U COLIMATIBLHOU CPEJIbI;

OCO3HAHUS HEOOXOIWMOCTH WCTOJB30BAHUS JOCTMDKCHHH XUMWW IS PEIICHHUS BOIPOCOB  PAIIMOHAIBLHOTO
MIPUPOIONIOIB30BaAHUS,

AKTUBHOTO HEMPUATUS JEUCTBHUM, MNPUHOCAIIMX BpPEd OKPYXKAIOWIEH MNPUPOJHOW Cpelle, YMEHHUs IPOTHO3UPOBATh
HeOIaronpUsATHBIC SKOJIOTHYECKHUE MOCIECTBUS TPEANTPUHUMAEMbBIX JEHCTBUI U IPEAOTBpAIIATh UX;

HAJIMYKS PA3BUTOIO SKOJIOTUYECKOTO MBIIUICHUS, SKOJOTMYECKON KYJIbTYPhI, OMbITA JESATEIbHOCTH 3KOJOTMYECKOU
HaMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCA HMHM B I[103HABATEIbHOW, KOMMYHUKATHUBHOW U COILIMAJIBbHOW IPAKTHUKE,
CITOCOOHOCTH M YMEHHSI aKTUBHO MTPOTUBOCTOSITh UJ1€0JI0TUH XeMopoouu;

7) IEHHOCTH HAyYHOT'O MO3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOM
MPAKTUKH,

MOHUMAaHUS CHeMU(DUKN XUMHUH KaK HayKd, OCO3HaHUS €€ poiu B OPMUPOBAHUU PANMOHATHLHOTO HAYYHOTO MBIIIICHUS,
CO37IaHUU TIEJIOCTHOTO TMPEACTABICHHS 00 OKPY’KAIOIIEeM MHUPE Kak O €AMHCTBE MPHUPOBLI U YEJIOBEKA, B MO3HAHUH MPUPOTHBIX
3aKOHOMEPHOCTEH M pelieHrur TPo0IeM COXpaHEHHS IPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMUU JJIsl COBPEMEHHOM MUBUIIN3AINN: B €€ TYMaHHUCTHYECKOW HAPABICHHOCTH U
BOXHOW pPOJHM B CO3MaHMHM HOBOW 0a3bl MaTepuaIbHOW KyJIbTYpbI, PEHICHUU TJIOOATBHBIX MPOOJEM yCTOWYUBOTO DPA3BUTHS
YeJI0BEYECTBA — ChIPHEBOM, IHEPIETUUCCKOM, MUIIEBON M IKOJIOTUUECKON 0€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00CCIIeYeHUN
YCJIOBUH YCHEITHOTO TPY/ia U SKOJIOTHYECKH KOMDOPTHOM KU3HHU KaXKIOTO YjeHa 00IIeCTBa;



€CTECTBEHHO-HAYYHOW IPaMOTHOCTH: MOHUMAaHHUSI CYIIIHOCTH METOJIOB IMO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX,
CIIOCOOHOCTH UCIOJIb30BaTh MOTy4YaeMble 3HAHMS ISl aHAIN3a U OOBSICHEHHUS SIBICHUN OKPYXKAIOIIEr0 MUpPa U MPOUCXOIAIINX B
HEM W3MEHEHUH, YMEHHMs JiejlaTh 0OOCHOBAaHHBIE 3aKJIIOYEHHMS HAa OCHOBE HAay4HBIX (DaKTOB M MMEIOUIMXCS JTaHHBIX C LIEJIbIO
MOJIyYeHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJb30BaTh XMUMHUYECKUE 3HAHUS [JI PEHICHHUs MpoOJieM B pEalbHbIX KU3HEHHBIX
CUTYaLUSIX;

MHTEpeca K NO3HAHUIO U UCCIIEA0BATENIbCKON IEATEIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HEMPEpPBHIBHOMY OOpa30BaHUIO M CaMOOOPAa30BaHMIO, K aKTMBHOMY IOJYYEHHIO HOBBIX
3HaHUU IO XUMHUH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTIIMH;

UHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMYHBIX chepax nNpodecCHOHaATbHON ACSITENbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeameTHbie pe3yabTaThl OCBOCHHS y4eOHOTO mpeaMera «XHUMHs» Ha ypOBHE CpPEIHEro OOIIero oOpa3oBaHUS
BKJIFOYAIOT:

3HAYMMBIC JUJI1 (DOPMHUPOBAHUS MHPOBO33PCHHS OOYJAONIUXCS MEKIMCIHUIUIMHAPHBIC (MEKIIPEIMETHBIC) 0OIICHAYYHbIC
MTOHSATHS, OTPAYKAOIIKNE IIEJIOCTHOCTh HAYYHOM KapTUHBI MUpPa U CIICHH(PUKY METOJIOB ITO3HAHHUS, HCIIOJIb3yEMbIX B €CTECTBECHHBIX
Haykax (Marepus, BEIIECTBO, SHEPIHs, SBICHHE, IMPOIECC, CUCTEMa, HAy4YHBIH (haKT, MPUHIIMII, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, HCCIICIOBaHNE, HAOIIOICHNE, N3MEPEHHE, SKCTICPUMEHT U JPYTHE);

YHUBEpCAJIbHbIE Yy4ueOHble JehcTBHUS (TO3HABATEIbHbIE, KOMMYHHMKATHBHBIE, PETYJISTHBHBIC), OOECIIEUHBAIOIINE
dhopmupoBaHue GyHKIIMOHAIBHOM TPaMOTHOCTH U COITMAIbHON KOMIETEHIIUU 00yYarOIUXCs;

CIIOCOOHOCTh  OOYYarOUIUXCS HCIOJIb30BaTh OCBOCHHBIE MEXKJAUCIUIIMHAPHBIE, MHUPOBO33PEHUECKHUE 3HAHUSA U
YHUBEpCAJIbHBIC YUCOHBIC ICUCTBUS B O3HABATEILHON U COIIMATIBLHOMN ITPAKTHUKE.

MeranpenMeTHbie  pe3ysbTaThl  OTPAXKAlOT  OBJAJACHUE  YHUBEPCAIbHBIMHM  y4€OHBIMH  TO3HABATEIbHBIMU,
KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JICUCTBUSIMH.

OBiaieHMe YHUBEPCAJIbHBbIMH Y4€OHBIMH MO3HABATEIbHBIMHU JIEHCTBUSIMM:

1) 0a3oBble JIOTHYECKHE AeHCTBUS:
® CaMOCTOSITENIBHO (DOPMYTUPOBATH M AKTYaJIM3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;
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OTIPENICIIATh LIeJIU ACATEILHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUHU UX JOCTHXKEHHS, COOTHOCUTD PE3YJIbTAThI JICSITEIHLHOCTH C
ITIOCTaBJICHHBIMH 1IEJISIMU,
UCIIOJIb30BaTh MPU OCBOCHUW 3HAHMKM MPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIICIATH XapaKTepHbIE MPU3HAKU TOHITHH U
YCTaHABJIMBATh WX B3aMMOCBS3b, NCIIOIH30BATh COOTBETCTBYIOIIHE MMOHATUS JIJIs1 OOBSICHEHUS OTACIBbHBIX (h)aKTOB U SIBJICHUI;
BBIOMPATHh OCHOBAHUS U KPUTEPHUH JJIs KJIACCU(DHUKAIIMY BEIIECTB U XUMUYECKUX PEAKITHI;
yCTaHABJIMBATh MPUYNHHO-CJICACTBEHHBIC CBSI3U MEXKy U3y4aeMbIMU SBJICHUSIMU,
CTPOUThH JIOTMYECKUE paCCyXJCeHUs (MHAYKTUBHBIC, JCAYKTHUBHBIC, IO aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSAX, ()OPMYITHPOBATH BHIBOIBI U 3aKITIOUEHUS;
IPUMEHATh B TIPOIECCe IO3HAHMS, MCIOJB3yEeMble B XHMHU CHMBOJIMUECKHE (3HAKOBBIE) MOJIECNH, IPeoOpa3oBBIBATH
MOJICIIbHBIE TIPENICTABICHUS — XWMHYECKHH 3HaK (CMMBOJ) dJIeMEHTa, XUMUYeckas (opmylia, ypaBHEHHE XUMHUYECKOU
peaKkiuyu — TMpU PEIICHUU Y4eOHBIX I103HABATENIbHBIX M MPAKTUYECKUX 3a7ad, IMPUMEHSITh Ha3BaHHBIC MOJCIIbHBIC
IpeACTaBICHUS I BBISIBJICHUS XapaKTEPHBIX MTPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30Bble HCCIEA0BATENbLCKUE TeMCTBHSA:
BJIaJIETh OCHOBAMH METOJ/IOB HAyYHOT'O MO3HAHUSI BEIIECTB U XUMHYECKUX PEAKIIUI;
dhopMyIHpoBaTh IEIM W 3aJadd HCCICIOBAHHS, HCIIOIL30BaTh ITOCTABICHHBIC M CAMOCTOSTEIBHO C(HOPMYIHPOBAHHBIC
BOIIPOCHl B KA4eCTBE HWHCTPYMEHTA IIO3HAHWS W OCHOBBI ISl (DOPMHUPOBAHMSI TUIIOTE3Bl IO TPOBEPKE MPABWIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHHUIA,
BJIQJIETh HABBIKAMHU CAMOCTOSITEJILHOTO IJIAHUPOBAHUS W MPOBEACHUS YYEHHUYECKUX HKCIEPUMEHTOB, COBEPILIECHCTBOBATH
yMeHHUsI HaOJIoAaTh 3a XOJ0M Mpoliecca, CaMOCTOATENIBHO MTPOTHO3UPOBATh €ro pe3ysbTaT, GopMyaupoBaTh 0000IIEHUS U
BBIBOJIbI OTHOCHTEJIBHO JIOCTOBEPHOCTU PE3YJbTAaTOB HCCIEAOBAHUS, COCTaBIATh OOOCHOBAaHHBIM OTYET O MPOJICIAHHOU
pabore;
npuoOpeTaTh OMBIT YYEHUUECKON MCCIIEI0BATEIBCKON U TPOCKTHON ACATEILHOCTH, POSIBISATH CIIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PELICHUSI MPAKTUYECKUX 3a]]a4, IPUMEHEHUIO PA3JIUYHBIX METOJIOB IMO3HAHUS.

3) pabora ¢ unpopmanmeii:
OPHEHTHUPOBATLCSA B PA3NMYHBIX HMCTOYHHMKAX HMH(pOpManuu (HAy4HO-TIOMYJISIpHAS JUTEpAaTypa XUMHUYECKOTO COJEpKaHUS,
CripaBOYHBIE TIocoOuUsI, pecypchl MHTepHeTra), aHamu3upoBaTh WH(POPMAIMIO PA3IMYHBIX BUJIOB U (OPM MpEICTABICHUS,
KPUTUYECKHU OIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;



e (opmynupoBaTh 3ampochl U MNPUMEHSTH Pa3IMYHbIE METOABl NPH IMOUCKE W OTOOpe HH(OpMalKU, HEOOXOIMMOW s
BBITIOJIHEHUS Y4€OHBIX 3a7a4 ONpeIeIEHHOTO TUIIA;

e [puoOpeTaTh OMbIT UCIOJIB30BAHUS UH(OPMAIITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U PA3IMYHBIX MOUCKOBBIX CUCTEM;

® CaMOCTOSITEIBHO BHIOMPATh ONTHUMAIBHYIO (popMy mpenctaBieHuss nHGOpMaIu (CXeMbl, TpaQuKu, AHArpaMMBbl, TaOIHIIbI,
PUCYHKH U JAPYTHE);

® UCIOJb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJCTBA MPHU pabOTe ¢ XMMUYECKON MHPOpMaLUE: MIPUMEHATh MEKIIPEAMETHbBIC
(bu3myeckre 1 MaTEeMaTHYECKHE) 3HAKK U CUMBOJIbI, opMyJibl, aOOpeBHaTypbl, HOMEHKIIATYPY;

® LCIOJb30BATh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISITHOCTH.

OBjajieHUe YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHY JI€CTBUSIMU:

3aJ1aBaTh BOTPOCHI o CYLIECTBY o0cyxaaeMoit TEMBI B Xo7e Jranora

W/WITY TUCKYCCHUH, BBICKA3bIBATh UJIeH, (POPMYITHPOBATH CBOU MPEJIOKEHUSI OTHOCUTEIHHO BBITOTHEHUS TIPEITIOKCHHON 33/1a4H;
BBICTYIIATh C MPE3CHTALUEH Pe3yIbTaTOB MMO3HABATEIHHON JEATENbHOCTH, MOJIYYEHHBIX CAMOCTOSATEIBHO MJIM COBMECTHO CO
CBEPCTHUKAMH TIPH BBITIOJTHEHUN XUMUYECKOTO SKCIEPUMEHTA, MPAKTUIECKON PabOThI MO MCCICTOBAHUIO CBOMCTB M3y4aeMBbIX
BEILIECTB, peanuzanuu y4eOHOr0 MpOeKTa u bopMyIUpOBaThH BBIBO/IbI
0 pe3yJbTaTaM MPOBEAEHHBIX UCCIETOBAHUN MyTEM COIIACOBAHUS MO3UIUHI B X01€ 00CYKICHHSI 1 OOMEHA MHEHUSIMH.
OBiaieHUe YHMBEPCAJbLHBIMH PeryJaIsSTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSITEJIbHO IJIAHUPOBAaTh M OCYIIECTBIIATh CBOIO TO3HABATEIbHYIO JE€ATEIBbHOCTh, ONpeneisas e€ 1elu U 3a/ayu,
KOHTPOJUPOBATH U [0 MEPE HEOOXOAUMOCTH KOPPEKTUPOBATH MPEJIaraeMblil aIrOpUTM ACHCTBUIN MPHU BBITOJIHEHUH YU4€OHBIX U
UCCIIeIOBATENbCKUX 3a/a4, BbIOMpaTh Hanbosee 3((EKTUBHBIN COCO0 WX peIlIeHUs C YYETOM TOJIyYeHHs HOBBIX 3HAHHUH O
BEIIIECTBAX U XUMHYECKUX PEAKIIHSIX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOEH ACSITETbHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI
[TpeameTHbIE PE3YNIBTATHI OCBOEHUS Kypca «O0111ast 1 HEOpraHUYecKasi XUMUS OTPaKAKOT:
c(OPMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOW COCTABIIIONIEH E€CTECTBEHHO-HAYYHOM KapTHHBI MUPA, POJIM XUMHUHU B
NO3HAHUM SIBJICHUN MNPUPOAbI, B (OPMUPOBAHUU MBILUIEHUS W KYJbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOW I'PAaMOTHOCTH,
HEOOXOAUMON JUIsl pELIeHHs TPAKTUYECKUX 3a4ad U DKOJIOTMYECKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 370POBBIO U
IPUPOAHOU CpEAE;



BJIQJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpasi BKJIFOYAECT: OCHOBOTIOJIATAIOIINE TTOHATHS (XUMUUECKUN 2JIEMEHT, aTOM,
U30TOI, S-, p-, d- DJIEKTpOHHbIE OpOWTATM aTOMOB, HOH, MOJIEKYyJia, MOJb, MOJAPHBIA 00BEM, BaJICHTHOCTD,
AIEKTPOOTPUIIATEIILHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas CBs3b (KOBaJCHTHAs, WMOHHAS, METAJJTMYEcKas, BOJOPOJIHAs),
KPUCTAJUIMYECKasd pEIIETKA, THUIBI XUMHUYECKUX PEAKIHM, PACTBOP, HJIEKTPOJUTHI, HEIICKTPOIUTHI, IJICKTPOJUTHUYECKAS
JUCCOIMAIINS, OKUCIIUTENbh, BOCCTAHOBUTEIb, CKOPOCTh XMMHYECKON pPEaKIIMM, XMMHUYECKOE PABHOBECHE); TCOPUU U 3aKOHBI
(Teopusi PIAEKTPOJUTHYECKOM IUCCOIMalNK, nepuoauyeckuid 3akoH [[. 1. MenpaeneeBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB,
3aKOH COXPAHEHMS W MPEBPAILCHUS SHEPTrUU MPU XUMHUYECKHUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM SI3bIK XUMUHU,
MHPOBO33PEHUYECKNE 3HAHMS, JIEXKAIIME B OCHOBE IIOHUMAHHWS NPUYMHHOCTH M CUCTEMHOCTH XHWMHWYECKUX SIBIICHUH,
(aKTOJOTUYECKHE CBEICHHSI O CBOMCTBAX, COCTaBE, MOJYyYCHUU M OE30MaCHOM HCIIOIh30BAHWU BAKHEUIUX HEOPTAHHMYECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOMN JCATEIHBHOCTH YEIOBEKA,;

c(hOpPMHUPOBAHHOCTh YMEHUW BBISIBISATh XapaKTEPHBIC MPU3HAKW TOHATHN, YCTAHABIMBATH WX B3aMMOCBS3b, MCIOJIB30BATh
COOTBETCTBYIOIIME MOHITHS IPU ONMCAHUN HEOPraHMYECKUX BEIIECTB U MX MPEBPALLCHUM;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BaTh XUMUUYECKYH) CHUMBOJIMKY IS COCTaBjeHUs] (HOpMyJT BEIIECTB W YpaBHEHUI
XUMUYECKUX peakiuii, cucremarndeckyro HomeHkiatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX HEOPTaHUYECKHUX
BEILIECTB (YrapHbIi Ta3, yrieKUCIbIA ra3, aMMuaK, raiéHas U3BeCTh, HeralnéHas U3BeCTh, MUThEBAs CO/Ia, MUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHUH OMNPENENATh BAJCHTHOCTh U CTENEHb OKHUCJICHUS XUMHUYECKUX DSJIEMEHTOB B COCJIMHEHUSIX
Pa3JIMYHOTO0 COCTaBa, BHJ XUMHUUYECKOW CBSI3M (KOBaJEHTHAs, WOHHAs, METaJUIMYECKas, BOJIOPOJIHAS) B COCIWHCHMSX, THII
KPUCTALTNYECKON PEMIETKU KOHKPETHOTO BEIecTBa (aTOMHAs, MOJICKYJISIpHAs, MOHHAs, METaJUIMuecKas), XapakTep cpeabl B
BOJIHBIX PACTBOPaxX HEOPTAHUYECKUX COCTMHEHNU;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAJICKHOCTh HEOPTAHMYECKUX BEIIECTB M0 WX COCTABY K OMPEACIEHHOMY
KJIACCY/TpyNIie COEMWHEHMI (TIPOCThIE BEIIECTBA — METAUIBl M HEMETAJIbl, OKCHIbI, OCHOBAHHS, KHUCJIOTHI, aM(pOTEpHBIC
TUAPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI pacCKpbhIBaTh CMBICT Tepuoaudeckoro 3akona /J[. M. MenzaeneeBa W JAEMOHCTPUPOBATH €TO
CUCTEMATU3HUPYIONTYO0, OOBICHUTEIHHYIO U IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh DSJECKTPOHHOE CTPOCHHE AaTOMOB XHMHYECKUX dJEMEHTOB 1-4 mepuoaos
[Tepuoauueckoii cucrembl Xumuueckux snemenToB J1. V. MenaeneeBa, UCIOJIb3Yysl OHATHUS «S-, P-, d-DIEKTPOHHBIE OPOUTATHY,
«QHEPTeTUYECKUE YPOBHUY», OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XMMHYECKHUX DJIEMEHTOB M HUX COCIWHEHHUH I10
nepuoaaMm u rpynmam [lepuoanueckon cucteMbl XuMHU4YeCcKux 3seMeHToB Jl. 1. Menneneesa;
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chOPMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBONCTBA HEOPTaHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAATH CYIIECTBOBAHUE TEHETUYECKOW CBSI3U MEXKIy HEOPTAaHWYSCKUMHU BEIIECTBAMH C ITOMOIIBIO
ypaBHEHUH COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHI,

c(OPMUPOBAHHOCTh YMEHHUS KJIACCH(UIIMPOBATh XUMHUYECKHE PEAKIMHU [0 pPA3IUYHBIM TpU3HAKaM (YUCIy M COCTaBy
pearupymomux BEMIeCTB, TEIIIOBOMY 3(DQeKTy peakinu, U3MEHEHUIO CTETICHEH OKHCIICHUS JIEMEHTOB, OOPATUMOCTH PEaKIINH,
Y4acCTHUIO KaTalnu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTAaBJSITh YPAaBHEHHsI PEAKIMA Pa3UYHBIX THIIOB, TOJIHBIE W COKpANIEHHBIC ypPAaBHEHHS
peakiuii HOHHOTO OOMEHA, YYUTHIBAsI YCIIOBHS, P KOTOPHIX 3T PEAKIIMH UIYT 10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHUU TPOBOJUTH PEAKIIMH, TOJTBEPKIAONINE KAUeCTBEHHBI COCTAB PA3JMYHBIX HEOPTAHUYCCKUX
BEIIIECTB, PACMO3HABATH OMBITHBIM ITyTEM HOHBI, MPUCYTCTBYIONINE B BOJAHBIX paCTBOPaX HEOPTAHMUECKHUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN PACKPHIBATH CYIITHOCTh OKUCIUTEIIBHO-BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPECTBOM COCTABICHUS
AJIIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

c(hOPMHUPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKIMH OT PAa3INYHBIX (DAaKTOPOB; XapakTep
CMEIIEeHUsI XUMHUECKOTO PABHOBECHS B 3aBHCHMOCTH OT BHEIIHET0 Bo3aeicTBus (mpuHimn Jle [llaTense);

c(hOPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMHUYECKHE IPOIECCHI, JIeXkKAIIMe B OCHOBE MPOMBINIICHHOTO MOTYYCHHUS
CEpHOI KHUCIIOTHI, aMMHaKa, a TaKke C(HOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMIMX HAYYHBIX MPUHIUIAX M SKOJOTHIECKHUX
npobeMax XUMUIECKOTO MTPOU3BO/ICTRA;

c(hOpPMUPOBAHHOCTh YMEHHUH MPOBOAMUTH BHIYUCICHHUSI C MCIOJIB30BAHUEM TOHSITHS «MAcCOBas JIOJs BEIIECTBA B PaCTBOPE»,
O0OBEMHBIX OTHONICHHWH Ta30B MPU XUMUYECKHUX PEAKIIUAX, MACCHI BEIIECTBA WM O0BEMA ra30B MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MACCe WM 00BEMY OJTHOTO M3 yUACTBYIOIIUX B PEAKIIUU BEIIECTB, TEILIOBOTO 3(PdeKTa peakiuu Ha OCHOBE 3aKOHOB
COXpaHEHUSI MACChI BEIIECTB, MPEBPAIEHUS U COXPAHEHUS YHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUH COOJIIOIATHh MPABHWIIA MMOJIH30BAHUS XUMHYECKOW TOCYAONU M JIAOOPAaTOPHBIM O0OPYJIOBaHHEM, a
TaK)Ke TpaBWIa OOpaIIeHus] C BEIECTBAMH B COOTBETCTBHU C MHCTPYKIUSMH IO BBITIOJHEHUIO JIAOOPATOPHBIX XUMHUYECKUX
OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH TIJIAHUPOBATH W BBIMOJHATH XUMUYECKUN IKCIEPUMEHT (pa3joKeHHE MEepPOKCHIa BOJAOPOIA B
NPUCYTCTBUM KaTallM3aTopa, OIMpPEeJICHHE Cpelbl PAaCTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCATHLHOTO WHIMKATOPA, BIUSHUE
pa3auYHbIX (PaKTOPOB HAa CKOPOCTh XMMHUYECKOW peakliu, peakIMu MOHHOTO OOMEHa, KadyeCTBEHHBIC PEaKIMH Ha Cylb(dar-,
KapOoOHAT- W XJIOpUI-aHHOHBI, HAa KAaTHOH AaMMOHHs, pPEIICHHWE SKCIEPUMEHTAIBHBIX 3adad Mo TeMaM «MeTtambs»y u
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«HemeTamnel») B COOTBETCTBUM C TPAaBWIIAMH TEXHHUKH O€30MACHOCTH IPH OOpAICHWHM C BEIIECTBAMHU M JIA00PATOPHBIM
000OpyI0BaHUEM, TMPEJCTABIATh PE3yJbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alucH ypaBHEHHH COOTBETCTBYIOIIUX
peaknuii 1 GopMyIHPOBATH BEIBOIBI HA OCHOBE 3THUX PE3YJIbTaTOB;

c(hOpPMHPOBAHHOCTh YMCHUI KPUTHYCCKH aHAITM3UPOBATh XUMHUYCCKYIO HHPOPMAIIHIO, ITOIy4aeMyIO U3 Pa3HbIX UCTOYHUKOB
(cpencTBa MaccoBOM KOMMYHUKAIWK, IHTEpHET U IPYTHX);

c(hOpMHUPOBAHHOCTh YMEHHUM COOJIOIAaTh IIPaBHJIA SKOJOTHYSCKH I1€JeCO00pa3HOTO IIOBEACHUS B OBITY H TPYIOBOMH
NEATECIIbHOCTH B IIEISAX COXPAHEHHUS CBOETO 3JI0POBbS M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, 0CO3HABATh OIACHOCTH BO3EHCTBHS
Ha JKMBBIC OPTaHU3MBI OIPEACIEHHBIX BEIIeCTB, MOHWMAas cMmbicha mokazatens [IJIK, mosicHaTe Ha mpuMepax CIOCOOBI
YMEHBIICHUS U TIPEIOTBPAIICHHS UX BPEIHOTO BO3CHCTBUS Ha OPTaHU3M YEJIOBEKA;

U1l OOYJaroNIMXCsl ¢ OTPAHUYECHHBIMH BO3MOXHOCTSIMH 3JI0POBBSI: YMEHWE NMPUMEHSTHh 3HAHHUSI 00 OCHOBHBIX JIOCTYITHBIX
METOJIaX TTO3HAHMS BEIICCTB M XUMUUICCKHX SIBICHUI;

JUTSI CIIETIBIX U CITA0OBUIAIINX O0YJArONINXCSI: YMEHUE UCTIOIB30BaTh pPelibe(PHO-TOUeuHYyI0 cructemMy o0o3HaueHnuit JI. bpaiins
JUTSI 3aITUCH XUMHYECKUX (POpMYyIL.
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COAEPKXAHHUE YYEBHOI'O ITPE/IMETA, KYPCA
(66 yacos, 2 yaca B HeJ1eJI10)
Tema 1. BaxkHeililmme xXumMu4ecKue MOHSITHSI M 3aKOHBI (3 yaca)

Atom. Xumunueckuii ssemeHT. M3oTomnel. [IpocThie U CIIOKHBIE BELIECTBRA.
3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAHEHUS W MNPEBpaICHUs SHEPTUM MPU XUMUYECKUX PEaKIMSIX, 3aKOH
MOCTOSIHCTBA COCTaBa. BelecTsa MONIEKYIIAPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS.

Tema 2. Ilepuoanyeckuii 3aK0H ¥ NePUOANYECKAS
cucTeMa XuMHu4eckux 3jiemeHToB JI. U. MeHae/ieeBa Ha OCHOBE Y4eHHSI 0 CTPOeHUN aTOMOB (3 4aca)

AToMmHBIE OpOUTaNH, S-, p-, d- U f - 3nexkTpoHbl. OCOOEHHOCTH pa3MeILEeHHUs FIEKTPOHOB MO OPOUTANIAM B aTOMax MallbIX U
0OJBIIMX TEPUOAOB. DHEPreTUYECKUE YPOBHH, MOAYPOBHHU. CBS3b MEPUOAMYECKOTO 3aKOHA U MNEPUOANYECKON CHUCTEMBI
XUMHUYECKHUX AJIEMEHTOB C TeOopued cTpoeHuss aromMoB. KOpOTKMI M JUIMHHBIA BapUaHThl TaOJUIbl XUMUYECKUX 3JIEMEHTOB.
[TonoxxeHrne B NMEpUOAMYECKON CHCTEME XMMMUYECKUX 3JeMeHTOB 1. M. MeHnneneeBa BOIOpOAa, JAHTAHOMIOB, aKTUHOUJOB U
MCKYCCTBEHHO IOJyYEHHBIX 3JIEMEHTOB.

BaneHTHOCTP U BaJIEHTHBIE BO3MOXKHOCTH aTOMOB. [lepnoinyeckoe n3MeHeHHE BaJIECHTHOCTH U pa3MepOB aTOMOB.

Tema 3. Crpoenne BemectBa (10 yacoB)

Xumuyeckasi CBsi3b. Buabl M MeXaHU3Mbl OOpa3oBaHUs XUMHUYECKOW CBsi3u. MoHHast cBsizb. KaTHOHBI M aHUOHBI.
KoBanentHas HenmomsipHas cBsi3b. KoOBalieHTHass TOJISIpHAs CBSA3b. OJIEKTPOOTPULATENbHOCTh. (CTENEHb OKHUCIEHUS.
Merannuueckas cBsi3b. BonopoaHas cBs3b. [IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI HEOPTAHUYECKUX U OPraHUYE€CKUX BELIECTB.

THIIBI KPUCTAIIIMYECKUX PEIIETOK U CBOMCTBA BEILIECTB.

[TpuyrHBl MHOTOOOpA3Ms BEMIECTB: U30MEPHSI, TOMOJIOTHS, AJUTIOTPOIHSI, U30TOTIHS.

HMucnepcubie cuctembl. HctuHHBIE pacTBOpbl. CrnocoObl BBIPAKEHUS KOHIIGHTPAIIMHM PACcTBOPOB: MaccoBas J0Js
PacCTBOPEHHOTO BEIIIECTBA, MOJISIpHAA KOHLIEHTpalus. KoJouaHeie pacTBOpbI. 30714, TeIH.

13



JdemoHcTpanuu. Mojend MOHHBIX, aTOMHBIX, MOJEKYJISIPHBIX U METAUIMYECKUX KPUCTAUIMYECKUX pemeTok. DPdekt
Tunpana. Mojaenu MoJeKyJs1 U30MepPOB, TOMOJIOTOB.

Ilpakmuueckasn paooma Nel. [Ipuecomosnenue pacmeopos ¢ 3a0aHHOU MOJAPHOU KOHYEeHMPayuell.

Pacuernble 3anqaun. Beiuncnenue maccel (KOIMYECTBa BEIIECTBA, 00beMa) MPOYKTa PEAKIUHU, €CIIU JJIsl €ro MOJTyYeHUs
JIaH pacTBOP C OINPEACIICHHON MAacCOBOM 10J1€il HCXOAHOTO BEIIECTBA.

Tema 4. Xumnueckue peakuuu (15 yacos)

Krnaccudukanus XuMHUeCKUX peakifii B HEOPraHMIEeCKON M OPraHUYeCKOM XUMUH.

CKOpOCTh peakiivu, ee 3aBUCUMOCTb OT Pa3IUYHbIX (AaKTOPOB. 3aKOH ACHCTBYIOIUX Macc. DHeprus aktuBanuu. Karamms
u Karanu3atopbl. OOpaTUMOCTh peakuuid. XuMuU4yeckoe paBHoBecue. CMENIEHHME pPaBHOBECHS IOJ JECHCTBUEM Pa3IHYHBIX
dakropos. [Ipunnun Jle atense. [Ipon3BoaCTBO cepHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

OnexTponauTuyeckas auccounanvs. CuibHble W cliabble 3JeKTPOIHUTHL. KHCIOTHO-OCHOBHBIE B3aMMOICHCTBHS B
pactBopax. Cpela BOIHBIX pacTBOPOB: KHCIas, HEWTpanbpHas, IenoyHas. MoHHoe npousBeneHue BoAbl. BomoponHslii
noka3zarenb (pH) pactBopa.

['maposn3 OpraHudecKuX U HEOPraHNYECKUX COCTMHEHUM.

JleMoHcTpanuM. 3aBUCUMOCTb CKOPOCTH PEAKLIMU OT KOHIICHTPALIMKA U TeMIIepaTyphl. Pa3nokeHue nepokcuaa BOAOpPOa B
IPUCYTCTBUM KaTanuzaTopa. OnpenesneHre cpeibl pacTBOpa ¢ IOMOIIBIO YHUBEPCAIbHOTO MHAMKATOPA.

JlaGopaTopHsle onbIThI. [IpoBeieHue peakinii HOHHOrO 0OMEHa /71l XapaKTEPUCTUKH CBOMCTB 3JIEKTPOJIUTOB.

Ilpakmuueckas padoma Ne2. Brusnue paznuunuix ¢hakmopoe na ckopocmos XUMU4ecKou peakyuu.

Pacuernble 3agaun. Bpruncienus maccol (KOJIMYECTBA BELIECTBa, 00bEMa) MPOAYKTa PEaKIMH, €CIM W3BECTHA Macca
HCXOJHOTO BEILECTBA, CONEPIKAILETO ONPEAEIEHHYIO TOII0 IPUMECEN.

Tema 5. Metainl (19 yacos)

[lonoxxenne MeTamsioB B MEPUOAMYECKON cucTeMe xumuueckux snemeHtoB J[. U. MennpeneeBa. OOmme cBoiicTBa
METAJJIOB. DJIEKTPOXUMHUYECKUN sl HApsbKeHUH MeTauioB. O61iue crnocoObl MOMydYeHUs: METaJUIOB. DIIEKTPOJIU3 pacTBOPOB U
pacmiaBoB. [lonsaTue o koppo3uu metaios. CriocoObl 3alIUTEl OT KOPPO3HH.

0O0630p METAJIJIOB INIaBHBIX MOATPYII (A-rpymnmn) Nepuogu4eckoi CUCTEMbI XMMUUYECKUX 3JIEMEHTOB.
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O0630p MeTamioB NOOOYHBIX MoArpymnm (B-rpyni) nepuoanueckoi CUCTEMbl XUMUYECKUX 3E€MEHTOB (Me/b, IMHK, TUTaH,
XpOM, 5KeJIe30, HUKEIIb, MJIaTHHA).

CruiaBel METANIIOB.

OKcuapl ¥ THIPOKCH]IBI METAIIIOB.

JdemoncTpamuu. O3HakomiieHHE C 00pa3laMyd METauIOB M HMX COeNMHEHHWH. BzaumonelcTBHe IIEIOYHBIX U
LIEJIOYHO3EMEIBHBIX METAINIOB C BOAOW. B3auMozaeicTBuE MEAN C KUCIOPOJIOM M CEpOil. DNEKTPOJIU3 PacTBOPA XJIOpUAA MEIH
(IT). OnbITEI IO KOPPO3UH METAIIOB U 3AIIUTE OT HEE.

JlaGopaTopHble onbIThI. B3anMmozeiicTBie IIMHKA U &Kelle3a C pacTr.opaMH KUCIOT U Iiesoueid. 3HaKOMCTBO ¢ 00pasiaMu
METAJIJIOB U UX py/a (paboTa ¢ KOJJIEKIUIMU).

PacuerHble 3aga4un. PacueTsl N0 XMUMHYECKUM YPABHEHUSIM, CBSI3aHHBIE C MACCOBOM JI0JIEW BBIXOAA MPOAYKTA PEAKLIUHA OT
TEOPETUYECKU BO3MOKHOTO.

Tema 6. Hemeranasl (8 yacoB)
00630p cBoiicTB HeMeTauToB. OKHUCIUTETFHO-BOCCTAHOBUTEIHHBIE CBOMCTBA TUITMYHBIX HeMeTalIoB. OKCHIbI HEMETAJIIOB
Y KUCJIOPOCOAEpIKAIINe KUCIOTh. BOOpOIHBIE COeAMHEHNS HEMETAIITIOB.
Hemoncrpamun. O6pasiel HemeTauioB. O0pasibl OKCHAOB HEMETANIOB U KHCIIOPOICOACPKAIIUX KUCIOT. [ 'opeHue cepsl,
dhocdopa, xeneza,Mraruusi B KUCJIOPOJIE.
JlaGopaTopHble ONMBITHI. 3HAKOMCTBO C OOpa3laMl HEMETaUIOB W WX TNPUPOJHBIMH COEIMHEHUsMU (paboTa ¢
KOJUTEKITMsIMHK ). Pacrio3HaBanme XjopuoB, Cyiab}aToB, KapOOHATOB.

Tema 7. I'eHeTHYeCKasl CBSA3b HEOPraHMYeCKHUX M opranuyeckux semecrs. [Ipakrukym (8 yacos)
I'eneTnueckast CBA3b HEOPraHUYECKUX U OPIraHUYECKUX BEILECTB.
[IpakTUKyM: peleHue 3KCIEPUMEHTAIbHBIX 3324 10 HEOPraHWYECKOM, XUMHUH; PELIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 10
OpPraHUYECKOI XMMUH; pelIeHHE MPAKTUYECKUX PAaCUETHBIX 33/1a4; OJyuyeHue, COOMpaHue 1 pacrio3HaHHUE Ta30B.
Ilpakmuueckasa padoma Ne3. Penienne 3KCIepUMEHTAIBHBIX 33]1a4 110 HEOPraHUYECKOU XUMUH.
Ilpakmuueckasn paooma Ned. Pewierue sKcnepumeHmaibHulx 3a0ad N0 Opeanuieckou Xumuu.
Ilpakmuueckasn paboma Ne5. Pewienue pacuemuvix npakmu4eckux 3a0adu.
Ilpakmuueckaa paboma Ne6. [lonyuenue, cobuparue u pacnoznasanue 2a3oe.
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TEMATHUYECKOE IINTAHUPOBAHHUE C YKAZAHUEM KOJINYECTBA YACOB,

OTBOJMUMBIX HA OCBOEHME KAXKJIOW TEMbI

Ne i/ Tema pa3nena Bcero yacos B Tom uncJe:
YPOKH JabopaTopHble, | KOHTPOJIbHbIE
NpPaKTH4ecKue padoTbI
padoThI
1 Baxueiiime moHsITHS U 3aKOHBI XUMUH 3 2 - 1
2 [leproanueckuil 3aKOH U NEPUOINYECKAS 3 3 - -
CHCTEMa XMMHUYECKHUX SJICMECHTOB
JI.1.MeHnneneeBa Ha OCHOBE yYEHMUS O
CTPOCHUU aToMa

3 CtpoeHue BeniecTna 10 8 1 1

4 XUMHUUYECKHUE PEaKIun 15 12 1 2

5 MeTtanisl 19 17 1 1

6 Hemerannsr 8 6 1 1

7 I'enernueckas cBsi3b HEOPTaHUYECKUX U 8 2 4 2
oprannyeckux Bemects. [IpakTukym

Hroro 66 50 8 8
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