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Pabouas mporpamma cocraeneHa B coorserctBun ¢ @PI'OC OOQO, Ha ocHOoBe «IIporpammsl Kypca
xumun s 8 — 11 kmaccoB o6mieoOpa3oBaTenbHBIX yupexaeHui», abtopsl H.E.Ky3nemosa u mp.
PaccunTana Ha 34 vaca (1 yac B HEZEIIO).

[Iporpamma peanusyercss Ha 0a3ze oOpaszoBarenbHoro nenrpa «Touka Pocra» ectecTBeHHO-
Hay4HOU HaIlpaBJIECHHOCTH.

Il1aHupyemMsbie pe3ybTaTbl OCBOEHHSI Y4eOHOro mpejmerta.

JINYHOCTHBIE pPe3yJIbTaThl

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yabTaTaM OCBOCHHS O0yYaIONIMMHUCS MPOTpaMM
cpenHero oomero o0pa3oBaHUA (JIMYHOCTHBIM, MeETampeIMETHbIM U MpeaMeTHbiM). Hayuno-
METOJIMYCCKOM OCHOBOHW JIsi pa3pabOTKH TUTAHHPYEMBIX PE3YJIbTaTOB OCBOSHUS MPOTPaMM CPETHETO
o01m1ero 06pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTrcTBUM C CHCTEMHO-ACSTEIBHOCTHBIM TMOAXOAOM B CTPYKTYpPE JIMUHOCTHBIX
pE3yNIbTaTOB OCBOCHHS MpeaMmeTa «XUMHS» Ha YpOBHE CpeAHEro o0Iiero oOpa3oBaHUSI BbIIEIICHBI
CJIEYIOILME COCTABIISIOLIHE!

OCO3HAaHHE OOYYaIOIIMMHCS POCCUHCKON TpaKTaHCKOW HAGHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CAMOOIPEIEIICHHUIO;

HAJIMYUE MOTUBALMU K 00yUEHUIO;

[EJICHANIPABICHHOE pa3BUTHUE BHYTPEHHHX YOCKIEHUU JUYHOCTHM HAa OCHOBE KIIFOYEBBIX
LEHHOCTEH U UCTOPUUECKUX TPAAUIINIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCSI B CBOCH JICATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAaMH, MPUCYIIIMMHU LIETIOCTHOM CHCTEME XUMUYECKOT0 00pa30BaHus;

HaJUYHE MPABOCO3HAHMS IKOJIOTHYECKON KYJIBTYpPhl U CIIOCOOHOCTH CTaBUTH LIETU U CTPOUTH
KU3HEHHbIC IJIaHBI.

JlugHOCTHBIEC pe3yibTaThl OCBOCHHS MpeaMeTa «XUMHUs» JOCTHUTAIOTCS B €IUHCTBE y4eOHOU U
BOCIIUTATEIbHON JIEATEIbHOCTH B COOTBETCTBUU C TYMAHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-
HPAaBCTBEHHBIMHU IIEHHOCTAMH M HJ€alaMd POCCHMCKOTO TPaXKJAHCKOTO OOINEeCTBa, NMPUHSTHIMUA B
o0IecTBe HOpMaMU U TPABWIAMHU TIOBEICHMsS, CIOCOOCTBYIOIIMMHU TMpOIlECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBIICHUS IMYHOCTH O0YYarOIIHXCS.

JlngHOCTHBIE PE3yabTAaThl OCBOCHUS MpeaMeTa «XUMHUs OTpakaroT CHOPMUPOBAHHOCTh OMBITA
MO3HABATENBHON U MPAKTUYECKOU JIEATEIHHOCTH 00YUYaIOIIUXCsl TI0 peann3alii MPUHATHIX B 00IIeCTBE
IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HAHUs OO0YYaIOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KCHHS K
3aKOHY U MPaBONOPAJIKY;

MPEACTABICHUS O COIMAIBHBIX HOpPMax MW TMPaBWIAX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM MESITEIbHOCTH MPHU CO3JaHUU YYEOHBIX IIPOEKTOB,
pelieHnr yueOHbBIX U MTO3HABATENBHBIX 33124, BEINOTHEHUH XUMUYECKIX YKCIIEPUMEHTOB;

CITOCOOHOCTH TTOHMUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyYMEHTHI IPYTUX MPHU
aHallM3e pa3IMYHbIX BUJOB YU€OHOM NeATENbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LEHHOCTHOTO OTHOUIEHUS! K UCTOPUYECKOMY M HAyYHOMY HacJIe/IUI0 OT€YECTBEHHON XUMUU;

YBaXXEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHH M MPAKTHUYECKOTO MPUMEHEHHS XWMHH,
OCO3HaHUs TOTO, YTO JIOCTHIKEHUS HAyKH €CTh PE3yNbTaT UIMTEIbHBIX HAOMIOJEHUHN, KPOMOTIMBBIX
AKCIIEPUMEHTAIIBHBIX IIOMCKOB, IIOCTOSTHHOTO TPyAa YYEHBIX U MTPAKTHUKOB;

WHTEpeca M MO3HABATEIbHBIX MOTUBOB B TIOJYYEHUU W IMOCIEAYIONIEM aHaln3e WH(popMauu o
MePEAOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHUS, THUYECKOTO MTOBEICHHSI;

CIIOCOOHOCTH OIICHMBATh CHUTYAIlMH, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSMHU, U TPHHUMATH
OCO3HAHHBIE PELIEHUS, OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE TMOBEACHUE M IIOCTYIKM CBOHMX TOBAapHINEH C MO3ULHUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIIKOB;

4) popmMupoBaHHS KYJIbTYPHI 310POBbS:



NOHMMaHMUA IEHHOCTeH 370poBoro u OezomacHOro oOpasa JKU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS! K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 370POBbIO;

cOOITIO/ICHHS TIpaBHJT 6€30I1aCHOTO OOpaIlleHus C BEIECTBAMU B OBITY, MOBCETHEBHON )KU3HU U B
TPYZIOBOM AESATENBHOCTH;

MOHWMAHUS [IEHHOCTH MPaBWI MHIUBUIYaThHOTO W KOJUICKTHBHOTO 0€30MacHOTr0 MOBEACHHS B
CUTYaLUSX, YTPOKAOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCICJCTBUH ¥ HENPHUATHS BPETHBIX TPUBBIYEK (YHOTPEOJICHHUS aJIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

5) TpyAoBOro BOCIMTAHUSA:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTH B y4EOHO-HCCIIEOBATENbCKON  JESTENbHOCTH,
OOIIECTBEHHO IOJIE3HOM, TBOPUECKOM U APYTHX BUAAX JICATEIHHOCTH;

YCTaHOBKH HA aKTUBHOE YYacCTHE B PEIICHUH MPAKTUYECKUX 3a]a4 COLMAIbHON HANPaBICHHOCTU
(B paMKax CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YeHHIO Mpodeccuil pa3iuyHOro pojia, B TOM YHCIIe Ha OCHOBE
MIPUMEHEHUSI PEIMETHBIX 3HAaHUH TI0 XUMUU;

YBa)K€HUS K TPYAY, JIIOASAM TpyAa U pe3yJbTaTaM TPYJI0BOM N€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIMBUAYAJIbHOM TpaeKTOpUH oOpa3zoBaHMs, Oymayiien
npodeccun U peanuzanu COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIECTRA;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTMUYECKHU L[EI€CO00Pa3HOro0 OTHOLIEHUS K IPUPOJIE, KAaK UCTOYHHUKY CYIIIECTBOBAHUS KU3HU
Ha 3emiie;

NOHMMAaHUA TJI00aJbHOrO XapakTepa HKOJIOIMYECKHUX MpoOeM, BIMSHHUS SKOHOMMUYECKHUX
MIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMATIBHOM CpEbl;

OCO3HAaHHA HEOOXOAMMOCTH HCIIOJIIb30BAHUS JOCTM)KEHUM XWMHUU JJIsl pELICHHUsS BOIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHUS;

AKTUBHOTO HENPUATUS JEHCTBUU, MIPUHOCIIIMX BPEJl OKPYKAIOIIEH MPUPOAHOU Cpene, yMEHMs
MIPOTHO3UPOBATh HEONATONMPUSTHBIE JKOJIOTUYECKHE MOCIHEACTBHS MPEANPUHUMAEMBIX NEHCTBUI U
MpeA0TBpaIIaTh UX;

HaJU4Msl Pa3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, HKOJOTUYECKOW KYJIbTYphl, OIbITA
JEeSITEIbHOCTH 3KOJOTHYECKON HAIpaBJIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMM B IIO3HABATENIbHOM,
KOMMYHHKAaTUBHOW M COLMATbHON TMpPAaKTHUKE, CIHOCOOHOCTH W YMEHHSI AaKTUBHO MPOTHBOCTOSTH
UJIE0JI0THUHN XeMopoouu;

7) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

c(OpMHUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHUS
HAyKH U OOIIECTBEHHOM MPAKTUKU;

MOHUMAHUA CHeUUPUKA XUMUU KaK HayKd, OCO3HaHus e€ poiu B (popMuUpoBaHUU
paIMoOHaIBFHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUU LEJIOCTHOTO MPECTAaBICHUs 00 OKPYKAIOIIEM MHUPE
KaK O €IMHCTBE MPHUPO/IbI U YEJIOBEKA, B MO3HAHUHU IIPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHrH npodaemM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B O0CO0OM 3HAYUMOCTH XHUMHUHU JUIsI COBPEMEHHOW NMBWIM3ALMMU: B €€
T'YMaHUCTHYECKON HAMPABIEHHOCTH U BKHOM POJIM B CO3/IaHUU HOBOW 0a3bl MaTEpUAIbHOU KYIbTYPHI,
pelIeHnr r100albHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETUUYECKOM,
MUIIEBON M SKOJIOTHUECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00€CIIEYCHUH YCIOBUH YCIEITHOTO
TpyJa 1 SKOJIOTHYeCKH KOM(OPTHOM KHU3HH KaXKJIOTO YJIeHa 0OIEeCTBa;

€CTECTBEHHO-HAYYHOM IPAMOTHOCTH: IOHUMAHHUSI CYLITHOCTH METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX
B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIIOJIb30BATh MOMyYyaeMble 3HAHUS JUIsl aHAIU3a U OOBSICHEHUS
SIBIIGHUW OKPYXKAIOIIETO MHUpPa U MPOUCXOIANINX B HEM H3MEHEHWH, YMEHHUs JelaTh 00OCHOBAaHHBIC
3aKJIIOUYEHHUs] Ha OCHOBE HAYYHBIX ()aKTOB M MMEIONIMXCS JIaHHBIX C IEJIbIO MOJIyUYEHHUS JTIOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIONb30BaTh XMMHUECKUE 3HAHUS NJIs pelIeHus mpobiieM B
peaNbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO U HCCIIEOBATENBCKOM AEATENbHOCTH;



TOTOBHOCTHU U CIIOCOOHOCTHU K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTHBHOMY
MOJTYYEHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBUH C KU3HCHHBIMH ITOTPEOHOCTSMH,

HWHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMUHBIX chepax MpodeCcCHOHATHHON ASSITETLHOCTH.

MeTanpeaMeTHble pe3yJabTaThl

MeranpeamMeTHble pe3yabTaThl OCBOSHHUSI y4eOHOTrO MpenMera «XHUMHUs» Ha YPOBHE CPETHETO
o01mero 00pa3oBaHus BKIFOYAIOT:

3HaUMMBbIC IS (DOPMHPOBAHUS MHPOBO33PEHHUS  OOYYAIOIIMXCSA  MEXKIUCIUTUTMHAPHBIC
(MeXTpeaMeTHbIE) OOIIeHAyYHbIE TOHATHS, OTPaXKAIOUIWE IEJOCTHOCTh HAYYHOW KapTUHBI MHpa U
crenu(uKy METOAO0B IMO3HAHUS, UCIIOJIL3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YJHEPTHS,
SIBJICHHUE, TPOIIECC, CHCTeMa, HAy4YHbIA (aKT, MPHUHIMI, THIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCIIeIOBaHKE, HAOIOICHUE, U3MEPEHUE, SKCTICPUMEHT U JIPYTHE);

YHUBEpCaIbHbIC Y4YeOHBIC NeHCTBHs (ITO3HABATEIbHBIC, KOMMYHHMKATHBHBIC, DPETYJISITHBHBIC),
obecnieunBaromue ¢GopMUpPOBaHHWE (PYHKIMOHATHHOW TPAaMOTHOCTH M COIHAIBLHOW KOMIETCHIINH
oOyuaromuxcs;

CIIOCOOHOCTH o0yJaronmxcs HCII0IL30BaTh OCBOCHHBIE MEXIUCIUTIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS U YHUBEpCaJIbHbIE Y4eOHbIC JEHCTBHUS B MO3HABATENbHON M COIMAIIbHOM
MIPAKTHKE.

MetanpeaMeTHble  pe3yibTaThl  OTPAKAlOT  OBJAJEHWE  YHUBEPCAIbHBIMH  y4EOHBIMU
MO3HABATEIFHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

OBi1aieHHe YHUBEPCAJIBLHBIMH YUeOHBIMH M03HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYeCKHE AeCTBUSA:

CaMOCTOSITENIbHO  (OPMYIUPOBAaTH W aKTyallu3UpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTPENETIATh 1ENH JACATEIHbHOCTH, 33/1aBasl apaMeTPbl 1 KPUTEPUU MX JOCTHXKCHUS, COOTHOCUTH
PE3YNIbTAThI NEATEIILHOCTH C TTOCTABIICHHBIMH IEIISIMH,

UCIIONIb30BAaTh MPH OCBOCHHHM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATH
XapaKTepHbIC PU3HAKYU MMOHSATHI W yCTAaHABIMBATh MX B3aWMOCBS3b, UCIIOIH30BATh COOTBETCTBYIOIIHE
MOHSATHS 7151 OOBSICHEHHUS OT/ICIbHBIX (DAKTOB U SBJICHHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH JUTS KIIACCU(PUKAIINN BEIICCTB U XUMHYECKHUX PEaKIIHiA;

yCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY U3Yy4aeMbIMU SIBJICHHUSIMH;

CTPOUTH JIOTHYECKHE PACCYXJICHUS (MHIYKTHBHBIC, JCIYKTUBHBIC, 10 AHAJIOTHH), BBHISBIISTH
3aKOHOMEPHOCTH U TMPOTHUBOPEYHS B pacCMaTpPUBAEMbIX SBICHHSX, (OpPMYIHpOBaTH BBIBOIBI U
3aKJIFOYECHUS;

NPUMEHSTh B TMPOIIECCE TO3HAHUWSA, HCIOJb3YEeMble B XHWMHU CHMBOJHYECKHE (3HAKOBBIC)
MOJIeTTH, MPeoOPa30BBIBATE MOJEIBHBIC MPEACTABICHUS — XUMHYCCKHA 3HAK (CHMBOJ) JJICMCHTA,
xumuueckas ¢GopMyia, ypaBHEHHE XUMHUYECKON peakIui — MPH PEelIeHUN y4eOHBIX MO3HABATENbHBIX U
MPAKTUYECKHX 33]1a4, TPUMCHSTh Ha3BaHHBIC MOJICITbHBIC TIPEICTABICHHUS JUIsI BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3YUaEMBbIX BEIIECTB U XUMHUECKUX PEaKIIUH.

2) 0a30BbIe HCCJIEN0BATEIbCKHUE IEHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIUi;

(bopMyITMPOBATH IS U 33]]a9X UCCIICIOBAHMS, HCITOJIb30BATh MTOCTABIICHHBIC U CAMOCTOSITEIILHO
chOpMyITUPOBAHHBIE BOMPOCHl B KadecTBE HHCTPYMEHTA IMO3HAHUS U OCHOBBI ISl (DOPMHUPOBAHUS
THIIOTE3HI 110 TIPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHHIA,

BIQJICTh HABBIKAMU  CAMOCTOSITENIFHOTO IUIAHUPOBAHUS W  TPOBEACHHUS  YYCHHUECKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHUs HAOMIOJATh 3a XOJOM TIPOIecca, CaMOCTOSTCIIEHO
MPOTHO3UPOBATH €r0 pe3yibTar, GOpMyIHpPOBATH 000OIIEHHUS U BHIBOBI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3yJIbTaTOB MCCIICIOBAHMUS, COCTABIATH O0OCHOBAHHBINM OTUET O TIPOJICIIAHHON padoTe;

MpHOOpPETaTh OMBIT YYCHUUYECKON MCCIIEOBATEIHLCKON U MPOCKTHON NIEATEIHHOCTH, MPOSBISAThH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIIBHOMY TOMCKY METOJOB PEIIeHUs MPAaKTHYECKUX 3ajad,
MPUMEHEHHIO PA3JIMYHBIX METOJIOB MTO3HAHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX WHGOpMAIuu (HAyYHO-TIOMYJSpHAS JUTepaTypa
XUMHUYECKOTO COJIEp>KaHMsI, CIIPaBOYHbIE TTOCOOus, pecypchl HTepHETa), aHATM3UpoBaTh HH(DOpMAITHIO



pa3NUYHBIX BUAOB U (GOPM MPEACTABICHHS, KPUTUUYECKH OLEHHBATh €€ JIOCTOBEPHOCTb H
HEMPOTUBOPEUYUBOCTE;

dopMynupoBaTh 3ampoChl M MPHUMEHATh pas3IUYHbIE METOABl MNPU TOUCKE H O0TOOpe
uH(popMaly, HeOOXOAUMOH /1JIs BBIMOJHEHUS YUeOHBIX 33/1a4 ONpeIeaEHHOrO TUIIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUSA HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (OpMy NpeACTaBiIeHUS HWHPOPMALUU (CXEMBI,
rpaduku, TUarpaMMebl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KAQUECTBE CPENICTBA MPHU pabOTe ¢ XUMUYECKOH MH(popMarmei:
MPUMEHITh MEXIpeaMeTHble ((pU3ndyeckue M MaTeMaTHYecKHue) 3HAKU U CHMBOJIBL, (HOPMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OByaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY /1€CTBUSAMM :

3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl B XOJ€ Aualiora W/WIW AUCKYCCHUH,
BBICKa3bIBaTh UCH, (POPMYITUPOBATH CBOM IMPEIIOKECHUS OTHOCUTEIHHO BBIMOIHEHUS MPEII0KEHHON
3a/1a4u;

BBICTYNIaThb C MpPE3€HTAaluell pe3yibTaTOB IO3HABATEIbHON JAEATEIbHOCTH, IOJYyYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU IPHU BBINOIHEHUH XUMHUYECKOI'O HKCIIEPUMEHTA,
[IPaKTUYECKOH paboThl IO HCCIIEIOBAaHUIO CBOWCTB HM3YyYaeMBbIX BEIIECTB, pealu3alud y4eOHOro
nmpoekta W (OpMyIHUpOBaTh BBIBOABI IO pe3ylbTaTaM MPOBEAEHHBIX HCCIEIOBAaHUN MyTEM
COIJIACOBaHUS MO3UIMH B X0/1€ 00CYKIEHHSI U 0OMEHAa MHEHUSIMHU.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU ACHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBAaThb M OCYIIECTBISATh CBOIO I103HABATEIbHYIO JIEATEIbHOCTD,
ompezaensis €€ LETM W 3aJadyd, KOHTPOJIUPOBATH U IO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
IpeijiaraéMblii aIrOpuT™ JEHCTBUI NPU BHIMOIHEHUH YUYEOHBIX M UCCIIEI0BATEIbCKUX 3a/1a4, BHIOMPATh
HauOonee 3(pexkTuBHbI cnocod MX pemeHus ¢ yu€ToM MOJy4YeHHs HOBBIX 3HAHHUN O BeLIECTBaX U
XUMHUYECKHUX PEAKIMSIX;

OCYILIECTBJISATH CAMOKOHTPOJIb CBOEH AESTEILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

IIpenmeTHble pe3yJibTaThl

[TpenmeTtHbIe pe3ynbTaThl OCBOCHHUs Kypca «OO011ast 1 HeopraHuyecKkasi XUMHsD OTPaxaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O XWMHUYECKOW COCTABJISIIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUpPa, POJIM XUMHUH B TIO3HAHUHU SIBIICHUH TIPUPOJIbI, B (JOPMUPOBAHUH MBIIIIICHUS U KYJIBTYpPhI
JUYHOCTH, €€ (DYHKIMOHAIBLHOM I'pPaMOTHOCTH, HEOOXOAMUMOMW MJisi pelIeHHs MPaKTUYECKUX 3aj1ad U
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHON CpeEIe;

BJIQJICHUE CHCTEMOM XMMMUYECKHUX 3HAHHUW, KOTOpas BKJIIOYAET: OCHOBOMNOJArarollye MOHSATHUS
(XMMUYECKUil 2JIEMEHT, aTOM, H30TOIL, S-, P-, 0- JJIeKTpOHHbIE OPOUTAIN aTOMOB, HOH, MOJICKYJIA, MOJIb,
MOJIIpHBIA O00BEM, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHCIIEHUS, XUMHUYECKasl CBA3b
(xoBalleHTHAs, MOHHAs, METAIJTNYECKasi, BOJOPO/IHAS), KPUCTAJUTMYECKAs PEIIETKa, TUITBI XUMHUYECKUX
peakuui, pacTBOp, 3JIEKTPOJUTHI, HEINEKTPOJIUTHI, SJIEKTPOJIUTHUECKAs IUCCOLMALNS, OKHCIUTENb,
BOCCTaHOBHUTEIb, CKOPOCTh XMMHUECKOHN pEeaKIINH, XUMUUECKOE PABHOBECHE); TEOPUHU U 3aKOHBI (TEOPHS
AJIEKTPOJIUTAYECKON nuccoumnanuu, nepuoandeckuii 3akoH [[. M. MenpeneeBa, 3aKOH COXpaHEHHS
Macchl BEIIECTB, 3aKOH COXPAaHEHHWsS M TMPEBPAIICHUS OHHEPrUU IPU XUMHUECKUX pEeaKIusix),
3aKOHOMEPHOCTH, CHUMBOJMYECKUI $3bIK XMMHH, MHPOBO33PEHUECKHE 3HAHHS, JIeKallle B OCHOBE
NOHUMaHMs TPUYUHHOCTH M CHCTEMHOCTH XUMMYECKHX SBJICHUH, (PaKkTosornyeckue CBEACHUs O
CBOMCTBAxX, COCTaBe, MOJIYYEHUU U 0€30M1aCHOM HCIOIb30BaHNH BaXKHEUIINX HEOPTaHUYECKUX BEILIECTB
B OBITY M NIPaKTHUYECKON JEATEIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUIl BBISBISATH XapaKTepHbIE NMPU3HAKU TMOHSATHM, yCTaHABIMBATh WX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE ITOHATHS MPU ONMCAHUU HEOPTaHUYECKUX BEIECTB U UX
IIPEBPAILCHHI;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUUECKYIO CUMBOJIMKY JUISL COCTaBJICHUS (HOpMyIT
BEIIECTB W YypPaBHCHUN XWMHYECKHX peakiuii, cucreMarndeckytro HoMmeHkmarypy (IUPAC) wu
TPUBHAJIbHBIC HA3BaHUS OT/AEIbHBIX HEOPIAaHMYECKUX BEIIECTB (YyrapHbIi ra3, yrieKUCIbIi ra3, aMMHUaK,
raméHasi U3BeCThb, HeranéHasi U3BeCTbh, IUTHEBAs COJA, MUPUT U JIPYTHE);



c(OpPMUPOBAHHOCTh YMEHHUH OMNPEAENATh BAJICHTHOCTh M CTENEHb OKHCICHUS XHUMHYECKUX
AJIEMEHTOB B COEIMHEHHUSAX PA3IMYHOIO COCTaBa, BUJ XHWMHUYECKOW CBS3M (KOBaJECHTHas, HOHHaf,
MeTaJuIMuecKasi, BOJOPOAHAs) B COCMHEHUSX, TUIl KPUCTALUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJEKyNIspHas, HWOHHAs, METaJUIM4YecKas), XapakTep cpeAbl B BOJIHBIX pacTBOpax
HEOPraHWYECKUX COEAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAJIC)KHOCTh HEOPraHMUECKUX BELIECTB M0 UX
COCTaBYy K OMpENEIEHHOMY KIIACCY/TPYIIE COSAMHECHU (TIPOCThIE BEIIECTBa — METAJLIBI U HEMETAJLIbI,
OKCH/JIbI, OCHOBAaHHUSI, KUCJIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMHUPOBAHHOCTh YMEHUHN PaCKpBIBaTh CMBICH mepuoaudeckoro 3akona JI. M. MenneneeBa u
JEMOHCTPHUPOBATh €T0 CUCTEMATH3UPYIOUTYI0, 00BACHUTENbHYIO U IPOrHOCTHYECKYIO (DYHKIUU;

c(OpPMUPOBAHHOCTh YMEHHM XapaKTEePH30BATh JJIEKTPOHHOE CTPOCHHUE aTOMOB XHMHYECKHUX
aneMeHToB 1-4 mepuonoB Ilepuonnueckod cucteMbl xumudeckux snemeHtoB . M. Menpgeneena,
UCTOJB3ysl TOHATHS «S-, P-, O-3JIEKTPOHHBIC OpPOUTAIH», «IHEPIETUYCCKHE YPOBHU», OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHUS! CBOICTB XMMHUYECKHX DJIEMEHTOB M WX COCOUHEHHUI MO Mepuojgam u
rpynmaM [lepuonnueckoit cucteMsl XUMUYECKUX 3JIeMeHTOB []. 1. Menneneesa;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepHu3oBaTh (ONUCHIBaTh) OOIIME XMMUYECKHE CBOMCTBA
HEOPraHUYECKHX BEIIECTB PA3JIMUHBIX KJIACCOB, MOJTBEPXKIATh CYIIECTBOBAHHE T'€HETUUECKOU CBSI3H
MEXIYy HEOPraHMYEeCKHMMH BEUIECTBAMH C IOMOINBIO YpPaBHEHUH COOTBETCTBYIOUIMX XHMHUYECKUX
peakuumii;

c(OpPMUPOBAHHOCTh YMEHHS KIACCU(PUIMPOBATh XUMHUYECKHE pEaKIMH 0 Pa3IuYHbIM
npu3HaKaM (YUCITy M COCTaBY pPEarupyroliX BEIIECTB, TEIUIOBOMY Y(P(PEKTy peakiuu, W3MEHCHHIO
CTETEeHe! OKUCIICHUS IIEMEHTOB, 00OpPaTUMOCTH PEAKINH, YUaCTUIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABISATh YPAaBHEHUs PEAKIMA pa3IMYHBIX THUIIOB, TMOJIHBIE U
COKpalIEHHbIE YpaBHEHUS peaKlMii HOHHOTO OOMEHa, yYMTHIBasl YCIOBHsI, IPU KOTOPBIX 3TU PEAKIUU
UIYT 0 KOHIIA;

c(OpPMHUPOBAHHOCTh YMEHUU MPOBOJUTH PEAKIMH, MOATBEPXKAAIOIINE KAYECTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHWMYECKUX BEIIECTB, PACMO3HABATH OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX BEUIECTB;

chOpMUPOBAHHOCTh YMEHHUM PpACKPBIBATH CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpPeICTBOM COCTABJICHHUSI SJICKTPOHHOTO OaaHca ATHX PEeaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUW OOBSACHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOW pEeakiuu OT
pa3nu4YHbIX (HaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozaeiicTBus (npuHuun Jle [llarense);

c(OpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XWMHUYECKHE MPOLECCHl, JIeXkKAallie B OCHOBE
MIPOMBIIIIJICHHOTO MOJYYEHUsI CEPHOM KUCIIOTHI, aMMHaKa, a Takke chOPMUPOBAHHOCTH TIPEICTABIICHUIA
00 O0IIMX HAYYHBIX MPUHIIUIIAX U YKOIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYUCICHHUS C MCIOJIb30BAaHUEM TOHSTHS «MaccoBas
JONISl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPH XUMUYECKHX PEAKIUIX, MACCHI
BEIIECTBA WJIM 00BEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce€ WM OOBEMY OJHOTO W3
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIJIOBOro 3(¢eKTa peakinu Ha OCHOBE 3aKOHOB COXpPaHEHUS
MacChl BEIIECTB, MPEBPAIICHUS U COXPAHECHHSI SHEPTHH;

c(OpMUPOBAHHOCTh YMEHHMH COONIONATh TMpaBuia TOJIB30BAHUS XUMHUYECKOW TOCYyIOoH U
a0opaTOpPHBIM OO0OpPYJOBAaHWEM, a Tak)Ke TMpaBWiIa OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITTOTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB;

chOpMUPOBAHHOCTh YMEHUW TUTAHUPOBATH M  BBINOJHATH XHMHYECKHH  DKCIEPUMEHT
(pa3noxeHue MepoKCHUa BOJAOPOAA B MPUCYTCTBUM KaTalIM3aToOpa, OINPEACIIEHHE CpPelbl PACTBOPOB
BEIIIECTB C IMOMOIIBIO YHHUBEPCATHLHOTO HWHAWKATOPA, BIHMSHUE Pa3IUYHBIX (PAaKTOPOB Ha CKOPOCTH
XUMHUYECKON peakiny, peakllui UOHHOTO OOMEHa, KaueCTBEHHBIC peakluu Ha cynbdar-, kapOoHAT- U
XJIOPUA-aHHOHBI, HA KAaTHOH aMMOHMSI, pelIeHNe dKCTIEPUMEHTAIBHBIX 33/1ad 10 TeMaM «MeTauib» U
«HeMmeramnel») B COOTBETCTBUU C MIPABUIIAMU TEXHUKH 0€30MAaCHOCTH MPHU OOPAIEHUH C BEIIECTBAMU U
1abopaTopHbIM 000pPYAOBAHUEM, MPEACTABIATh PE3yJIbTaThl XUMHUYECKOTO JKCIepUMEHTa B (opme
3aliCH YpPaBHEHUH COOTBETCTBYIOIIMX peakuuid W (OPMYyIHUpPOBATh BBIBOABI HA OCHOBE J3TUX
pE3yNIbTaTOB;



c(OPMHPOBAHHOCTh yYMEHUH KPUTHYECKU AaHAJIU3UPOBATh XHUMHUYECKYI0 HH(POPMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAacCOBOM KOMMYHUKaLUU, IHTepHET U Ipyrux);

c(OpMHPOBAHHOCTh YMEHUH COOJIIOATh MPaBHJIa SKOJIOTHYECKH 11€JIECO00pa3HOr0 MOBEICHUS B
ObITY M TPYJIOBOH JI€ATEIHHOCTH B LIEISIX COXPAHEHHUS CBOETO 3JJ0POBBS U OKPYKAIOIIEH MPUPOTHOM
CpCabl, OCO3HAaBaTh OIMMACHOCTDH BO3I[CﬁCTBH$I Ha XUBBIC OPraHU3MbI OHpeILGJIéHHbIX BCIICCTB, IIOHUMAas
cmbicn mokazarens [IJIK, moscHATh Ha mpuMepax crocoObl YMEHBIIEHHS M MPEIOTBPALICHHUS HX
BpPEHOTO BO3JICHCTBUS HA OPTaHU3M YEJIOBEKa;

JUTsE O0y4aroUMXcs C OrPAaHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbSI: YMEHUE MPUMEHSITh 3HAHUS
06 OCHOBHBIX JOCTYIIHBIX METOJAaX MMO3HAHUS BCIICCTB U XUMHUYICCKUX SIBJ'IGHI/II;'I;

JUISL CJETbIX U CIa0OBUASIIMX OOYYAIOIIMXCS: YMEHHE HCIONb30BaTh PeEibe(PHO-TOUCHHYIO
cucremy obo3nauenuii JI. bpaitis st 3anucu XuMudeckux Gopmyi.

Conep:xxaHue NporpamMmmbl

OOmasi ¥ HeOpraHm4ecKass XMMust

Teopernueckne 0CHOBbI XUMHH

Xumuueckuit sneMeHT. Atom. Sipo aToma, U30TOoMblL. DJIEKTpOHHAst 000104Ka. DHEPreTUYecKue
YPOBHH, MOIYpPOBHH. ATOMHBIE OpOUTanH, s-, P-, O- smemeHThl. OCOOCHHOCTH pacHpeeICHUs
JIEKTPOHOB 10 OpOUTANsIM B aroMax »JJIEMEHTOB IIEPBBIX YETBIPEX MEPUOJOB. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB.

ITepuongnueckuii 3akoH u [lepuonnyeckas cucrema xumudeckux 3nemeHToB /. . Menneneesa.
Ces3p nepuonuyeckoro 3akoHa u llepuoanueckoil cuctemsl Xxumuueckux snemeHtoB /. .
MenzeneeBa ¢ COBPEMEHHOM TEOpPHEH CTPOCHMsI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHs CBOWCTB
XUMHAYECKHX JIEMEHTOB U 00pa3yeMbIX MUMH MPOCTHIX M CIOXHBIX BEMIECTB IO TPYNIaM U NEPUOJAM.
3HaueHue NEepUOINYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crtpoenue BeniecTBa. XuMudeckasi cBsi3b. Buapl Xxumuueckoi cBsi3M (KOBaJ€HTHas HENOJIsIpHast
U TOJIIpHAas, MOHHAs, MeTaJulnyeckas). MexaHu3Mbl 00pa3oBaHMs KOBAJECHTHOM XMMHYECKOW CBS3H
(oOOMEHHBIN M TOHOPHO-AKIENTOPHBIN). BomopoaHas cBsi3b. BalleHTHOCTh. DIEKTPOOTPUIIATEIHHOCTD.
Crenenp okucieHus. IoHbI: KaTHOHBI U aHUOHBI.

BemiectBa MOJEKyISpHOTO W HEMOJEKYJISPHOIO CTPOEHHS. 3aKOH ITOCTOSHCTBA COCTaBa
BeHlecTBa. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBHCHUMOCTb CBOMICTBA BEIIECTB OT TUIA
KPHUCTAJUIMYECKON PEIIETKH.

[TonsiTne o aucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas nous
BEILIECTBA B pacTBOpE.

Knaccugukanus Heopranmdeckux coenuHeHuid. HomeHkaTypa HEOpraHHMYECKHX BEIIECTB.
I'enernyeckas CBSI3b HEOPraHMUECKUX BEIIECTB, MPUHAISKAIIMX K Pa3IMYHBIM KJlaccaM.

Xumnueckass peakuus. Kiaccuukanuss XUMMYECKHMX pEakUMid B HEOpPraHMYECKOW U
OpPraHMYECKO XMMUHU. 3aKOH COXPAaHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS U MpEeBpallleHUsl YHEPTHH
IIPU XUMUYECKHUX PEAKIIMSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuuHbIX (QakTopoB. OOpaTUMble peaklUU.
Xumuueckoe paBHOBecHe. PaKTOpHI, BIUSAIOLUINE HA COCTOSHUE XUMUYeCKoro pasHoBecus. [Ipunnun Jle
[Tarenbe.

OnexTponuTtnyeckass aucconuanus. CuibHble W crnabble 3nekTponuThl. Cpega  BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaJIbHAs, IIETOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpALICHHUI: JeMOHCTpauus TaOauiy
«Ilepnonnyeckas cucrema xumudeckux osaemeHToB Jl. M. MenneneeBa», u3ydeHHe Mojenen
KPUCTANIMYECKUX PEHIETOK, HAOII0ACHHE U OMHUCAHUE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX ONBITOB
(paznokeHue NepoKcHaa BOAOPOAA B IPHUCYTCTBUM KaTalM3aTopa, ONPEIEIEHHUE CPENbl pPacTBOPOB
BEIIECTB C IIOMOILIBIO YHUBEPCAIbHOIO MHIMKATOPa, pEeakUM HOHHOro OOMEHa), IpOBEICHUE
MPAaKTUYECKON paboThl «BiusiHue pa3nuvHbIX (aKTOPOB HA CKOPOCTh XMMUYECKOH PEaKIHm.

PacuérHrle 3agayn.



Pacuérbl 1o ypaBHEHMSIM XMMHUYECKUX DPEAKLUN, B TOM YHUCJIE TEPMOXUMHUYECKHUE PACUETHI,
pacy€ThI C UCIOJIB30BAHNUEM MTOHATUS «MACCOBAs JOJIs BEILIECTBAY.

Heopranuueckasi xumus

Hemeramibl. Tlonoxenune HemetamioB B Ilepuoanyueckoil cucteMe XMMHUUYECKUX 3JIeMEHTOB /1.
W. MenpneneeBa 1 0COOCHHOCTH CTpOEHHsSI aTOMOB. DPU3HMYECKHE CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS
HEeMeTaJUIOB (Ha MpuUMepe Kucaopoaa, cepsl, pocdopa u yriepona).

XUMHUYECKUE CBOWCTBA BAKHEHIIINX HEMETAIIIOB (TaJOreHOB, CEPHI, a30Ta, pocdopa, yriaepoaa u
KPEMHUS1) U UX COSAUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COSIUHEHUN).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenue meramioB B llepuoamyeckoil cucreme xumuueckux siemeHToB Jl. .
MenpeneeBa. OcCOOCHHOCTH CTPOSHUS SJICKTPOHHBIX 000J04YEK aTOMOB MeTauioB. O0mue Gpuzndeckue
cBOMCTBa METAJIOB. CIIaBbl METAIJIOB. DJIEKTPOXUMUYECKUH Psijl HAIPSYKEHU METaJlIOoB.

XUMHYECKUE CBOMCTBA BAXHEHUIIUX METAUIOB (HATpUM, KWW, KalbIUi, MarHui, allOMAHUN,
LUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHHI.

OO6mme cocoObI moTyYeHHsI MeTaJUI0B. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIIEpUMEHTAIbHbIE METOJ/Ibl M3Y4YEHUs BEIIECTB U MX MPEBPALLECHUN: HU3YYEHHE KOJUICKIUU
«MeTayiel ¥ CIUIAaBBI», 00pa3IOB HEMETAJUIOB, PEHICHUE AKCIICPUMCHTAIBHBIX 3ajad, HAOIIOJACHHE U
OIHCaHUE JIEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (B3aHMMOJCHCTBHE THIPOKCH]IA ATIOMUHUS C
pacTBOpaMH KUCJIOT U LIEI04YeH, KaYeCTBEHHbBIE PEAKIIMU HA KATUOHBI METAIIJIOB).

PacuérHrble 3amaumn.

Pacuérel Maccel BemecTBa wiM 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe MU
00BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIUU BEIIECTB, pacdy€Thl Macchl (00bEMa, KOIMYeCcTBa
BEIIIECTBA) MTPOJIYKTOB PEAKIIMH, €CIIU OJIHO M3 BEIIECTB UMEET MIPUMECH.

XuMHUA U KA3Hb

Ponp xumum B oOecrieueHHUH SKOJOTUYECKOW, IHEPreTHYECKONW W THIIEBOM 0€30MacHOCTH,
pa3BuTuu MeAuIUHEL. [IoHsATHE 0 HAYYHBIX METOAAX MMO3HAHUS BEIIECTB M XUMUUECKUX PEAKIIUM.

[IpencraBnenuss 00 OOIMIMX HAYYHBIX TMPUHIUIAX MPOMBIIIICHHOTO TMOJYYSHHUS BaKHEHIIMX
BEILIECTB.

UenoBek B MuHpe BEHIECTB W MaTEPUATIOB: BaXXHEHIIHWE CTPOUTENIbHBIE MaTepUallbl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKh, CTEKJIO, KepaMuKa, MaTepuanbl [l DJIEKTPOHUKH,
HaHOMaTEepHaJIbl, OPTAaHUYECKUE U MUHEPAIbHBIC yI0OPEHHS.

XuUMHS U 3J0pOBbE YEJIOBEKA: MpaBuja MCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENaparoB, MpaBuUiia
0€301acHOTO UCIOJIb30BaHUS MIPENapaToB OBITOBOW XUMHUHU B TIOBCETHEBHON KU3HMU.

MexnpenMeTHbIE CBS3H.

Peanuzanus MexnpeaMeTHbIX CBsi3ed MPH M3ydyeHUU oOuIel M HeopraHudeckod xumuu B 11
KJIacCe OCYIIECTBISIETCS 4Yepe3 HCIOIb30BaHHE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSTHUN, TaKk M
TIOHSTUH, SBIISIOIIMXCSA CUCTEMHBIMU TSI OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC TMOHSATHS: HAy4YHBIA (aKT, TUIIOTE3a, 3aKOH, TEOPUs, aHAJM3,
CUHTE3, KiacCUuUKaIus, MepUOJNIHOCTh, HAOIIOJEHNE, IKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHHE,
SIBJICHHE.

®dusnka: marepus, SHEPrus, Macca, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, H3OTOII,
pPaMOaKTUBHOCTh, MOJIEKYJIAa, JHEPreTUYECKUN YpPOBEHb, BEIIECTBO, Telno, OO0BEM, arperarHoe
COCTOSIHHE BEIIECTBA, PU3NUECKUE BETMUYUHBI U €AMHUIIBI UX U3MEPEHUSI, CKOPOCTb.

Buonorus: kierka, opranusm, 3KocucreMa, 6mocdepa, Makpo- ¥ MUKPOIIIEMEHTHI, BUTAMUHEI,
0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOTIAeMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus:: XUMHUYECKass MPOMBINLIEHHOCTh, METaJUTYpPTHsi, MPOU3BOJCTBO CTPOUTEIHHBIX
MaTepUajoB, CEbCKOXO3SMICTBEHHOE MPOM3BOJACTBO, MUIIEBAsT MPOMBIILIEHHOCTD, (apMarieBTuIecKas
MIPOMBIIIIIICHHOCTh, TMPOW3BOJICTBO KOCMETHYECKUX TPErnapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepuaioB, JEKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

11 KVIACC
Ne HaunmeHoBaHue KosmvecTBo yacos DJIEeKTPOHHbIE
n/-n pasze/nos " TeM | o ero Konrtpoabnbsie Ilpakruueckne (uuppoBbie)
IporpamMmel padoThI padoThI o0pa3oBaTe/IbHbIC
pecypcsbl
Pasznea 1. Teoperuueckue 0CHOBbI XUMHH
Ctpoenue aTOMOB.
[Tepuonnueckuii 3aK0H U
1.1 [Tepuonnueckas cuctema 3 0 0
XUMHYECKHUX JJIEMEHTOB
. . MengeneeBa
12 Crtpoenue BEIIECTBA. 4 0 0
MHuoroo0pasue BemecTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Wtoro no pazneny 13
Paznen 2. Heoprannueckasi XumMus
2.1 Mertasibl 6 1
2.2 Hemeramnbl 9 1 1
CBsi3b HEOpPraHMYECKUX
2.3 u OpraHUYeCKux 2 0 0
BEIICCTB
Uroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 ‘ XUMUs ¥ KU3Hb 4 0 ‘ 0
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34 5 3

YACOB I10 ITPOTPAMME




KanennapHo-temaTH4yeckoe MJIaHUPOBaHHE

Ne Kou-Bo Hata
ypoka Tewa ypoxa 4acoB
Ilian dDakrt
1 XUMHYECKUH 3JIeMEHT. ATOM. DJIEKTPOHHAs KOHPUTYpaIus 1
aTOMOB
[lepuonuueckuii 3axkoH u Ilepuoguueckass cucrema 1
2. xumuueckux anemeHtoB JI. M. MenneneeBa, ux CBS3b C
COBPEMEHHOI TEOpUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH  M3MEHEHUSI  CBOMCTB  XMMHUYECKHX 1
3 3JIEMEHTOB U HUX COEAMHEHUN MO TpynmamM MU MepHOJaM.
' 3HaYeHHUE MEPUOANYECKOTO 3aKOHA U CUCTEMbI XUMUYECKUX
aneMeHToB J[.M1. Menzeneesa B pa3BUTUN HAYKU
Crpoenue BemiecTBa. XHUMHUYECKas CBs3b, €€ BHU/BI; 1
4. MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOU cBsi3u. Bomopoanas
CBSI3b
BanenTtHoCTb. DNEeKTPOOTPULIATETLHOCTb. Crenenn 1
5. OKHucJeHus. BeniecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS
[lonssitTue o0 gucnepcHeIX cucremax. VIcTuHHbIE U 1
6. KOJUIOUJIHBIE pacTBOpBL. MaccoBast [0Jisi BeIIeCTBa B
pacTBope
Knaccupukanmss ©  HOMEHKIIATypa  HEOPTraHMYECKHX 1
7. coenuHeHnil. ['eHeTmyeckas  CBA3b  HEOPraHUYECKUX
BEIIIECTB, PA3TUYHBIX KIIACCOB
Knaccudukanus XuMU4ecKiX peakiiuii B HEOpraHM4eCcKon 1 1
5 OpraHUYECKON XUMHUU. 3aKOH COXPAHEHHUS MacChl BEIIECTB;
' 3aKOH COXpaHEHUsT MW TNPEBpAlllCHHUs] DSHEPrUd  MpH
XUMHUYECKHUX PEAKIIUSIX
9 Ckopocth peakiuu. OOpaTuMmble peakiuu. XHUMHUYECKOe 1
paBHOBECHE
10 [Ipaktuueckass pabora Ne 1. «BnusHHe pa3IHMYHBIX 1
" | akTOpOB HA CKOPOCTH XUMHUECKOU PEAKITHI
Dnektponutnueckas aucconuanus. [louarue o Bo1opoaHoM 1
11. | mokasarene (pH) pactBopa. Peakuuu uOHHOro oOMeHa.
['maponu3 opraHUYeCKUX U HEOPraHMYECKUX BEIIECTB
12 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PeaKLH. [TonsiTre 06 1
AJICKTPOJIN3E PACIIIIABOB U PACTBOPOB COJICH
13 KonTponpHas pabora mo pazaeny «TeopeTrnueckre OCHOBBI 1
XUMHUN»
Merambl, ux mnonoxeHue B Ilepuomudeckoir cucreme 1
14. xumudecknux sieMenToB JI. M. MenaeneeBa u 0COOCHHOCTH
cTpoenus aromoB. O0mume hru3ndecKkre CBOMCTBa METAIIOB
15 CmutaBel METaIOB. DJIEKTPOXUMHUYECKUN sl HAIIPSIKEHUN 1
METaJJIOB
16 XUMUYECKHE CBOICTBA BaKHEHIIMX METaUIOB (HATpUH, 1
' KaJui, KaJIbIIMH, MarHuid, aTFOMUHUAN ) U UX COCTUHEHUHN
17. XHWMHYECKHE CBOMCTBA XpOMa, MEIM M UX COCTMHCHUI 1
18. XHUMHUECKHE CBOMCTBA IIMHKA, JKeJle3a U UX COCTUHECHUHN 1
19 [IpakTuyeckas padota Ne 2. "Penienue skcriepuMeHTaIbHBIX 1

3a1a4 1o reMe «Metauisl"




Hemeramnbl, ux mnonoxenue B llepmoamdeckoir cucreme

20. | xumuyeckux 3yeMmentoB [[. 1I. MennueneeBa 1 0COOCHHOCTH
CTPOCHHS aTOMOB
@dusznyeckue - CBOMCTBA  HEMETAJUIOB. Annorponus 1

21. | memerauioB (Ha mpuUMepe Kuciopoaa, cepwl, (ochopa u
yriaepoja)

22. XHWMHYECKHE CBOMCTBA TAJIOTCHOB, CEPBI U UX COCITUHCHHM 1

23. | XuMuyeckue CBOMCTBA a30Ta, (hocdopa u MX CoeAUHEHHUH 1

o4 XI/IMquCKI/Ive CBOMCTBa  yrimepoja, KpeMHHUS U UX 1
COCTMHEHU I

25. [IpuMeHeHne BAXKHEUIIUX HEMETAJNIOB U UX COCTMHCHUN 1
O000mesne ©  cucreMarud3anysa 3HAaHUH 10  TEME 1

26. | «Hemeramnpl». BerauciaeHus Mo ypaBHEHUSM XUMHUYECKUX
peaxkiuii 1 TEePMOXUMUYECKHE PACUETHI

27, [IpaxTrueckas Pa60Ta Ne 3. «Pemenue s3xkcepuMeHTaNbHbBIX 1
3azad4 mo reme "HemeTtamasr"»

28, Kontponbnass pabora mo Temam  «Metaiel» U 1
«Hemeraiuiby

29 Heopraamueckue u OpTaHHYECKUE KHCIIOTHI. 1
Heoprannueckue u opraHnyeckue OCHOBaHUS
AmpoTtepHbie HEOPraHUYECKHE 51 OpraHUYECKHE 1

30. | coenunenus. ['eHeTHueckas CBsSI3b HEOPraHMYECKUX U
OpPraHUYECKUX BEIICCTB
Ponb XUMHUH B o0ecrnieueHnuun HKOJIOTMUYECKOIA, 1

31. | sHepreTM4eckoil © TNHIIEBOH OE30MaCHOCTH, pPA3BUTHU
MEUITHBI

32 [IpeacraBnenuss 00  oOmIMX  HAy4YHBIX  MPUHIIMIIAX 1
MIPOMBIIIJICHHOTO MOJTYYEHUs! BAKHEUIITUX BEIECTB

33. | YenoBek B MHpE BELIECTB U MATEPHUAJIOB 1

34. | Xumust ¥ 310pOBbE YeI0BEKa 1
Hroro 68




