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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEMETA
«XHUMMUs» HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMSA

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYYaIOIIUMHKCS
IporpaMM cpeaHero obiiero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTAaTOB OCBOEHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SBISETCS CUCTEMHO-ICSTEIbHOCTHBIHN MOIXO/.

B coOTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IOJXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeiMeTa « XMMUS» Ha YPOBHE CpeHEro o01ero o0pa3oBaHus BbIIEICHbBI
CJIEIYIOIINE COCTABIISAIOILNUE!

OCO3HAHHE OOYYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKON HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEEIICHHIO;

HAJIMYUE MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUK Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITENBLHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LEIOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUSA MPEAMETA « XUMUS» IOCTUTAIOTCS B €IMHCTBE YUeOHOM
Y BOCIUTATEJIbHOW JIEATEIBHOCTH B COOTBETCTBUU C I'YMAaHUCTHUYECKUMHU, COLIMOKYJIbTYPHBIMU,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJAEaJaMH POCCUHCKOTO IPa)KAAHCKOro OOIIECTBa,
OPUHATBIME B OOIECTBE HOpPMaMH M IMpPaBUJIAMU MOBEICHMs, CHOCOOCTBYIOIIMMHU Mpolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBIICHHSI TMYHOCTH 00YUYaIOLIMXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUS» OTpaxarT c(HOpMHUPOBAHHOCTH
OTbITa TO3HABATENILHOM U MTPaKTUUECKON JESTEIbHOCTH 00yUYaIOUIXCs [0 pean3aliuy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHS 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

IIPEJCTaBICHUs] O COLMAJIBHBIX HOPMax M IPAaBWJIAX MEXIMYHOCTHBIX OTHOIICHHH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITEIbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelieHny y4yeOHbIX U TO3HABATENbHbIX 3314, BIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTBI IPYTHUX
IIpY aHaJIN3€ Pa3IMYHBIX BUJOB YUYEOHOH NesATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYyYHOMY HACIEAHI0 OTE€YECTBEHHOM
XUMUU;

YBa)KEHHsI K IpoIeccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, UYTO JIOCTH)KEHHUS HAyKH €CTh pPe3yJIbTaT JJINTENbHBIX HAOIIOACHUM,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTHKOB;

MHTEpECA M II03HABATEJIBHBIX MOTHBOB B IIOJIy4EHMM U IOCIEAYIOIEM AaHAIU3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;



CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMHUUECKUMU SIBIICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYINKHM CBOHUX TOBAPUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIIEACTBUMA 3TUX MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOoBOro M Oe3omacHoro o0pas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOirofeHus mpaBuil 0€30MacHOro OOpalleHUsl ¢ BeUleCTBaMH B OBITY, MOBCEAHEBHOMU
JKU3HU U B TPYAOBOU €ATEIBHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUsAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHHUA TOCJIEJCTBUI M HENPUATHS BPEIHBIX NPHUBBIYEK (YMOTpeOJIEHUS alIKOTOJIA,
HApKOTUKOB, KYpEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEIBLCKOM JICSITEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PELICHWHU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYECHHUIO MPOQECCUil pa3audyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBa)XEHUS K TPYAY, JIOASAM TPYJa U pe3yJibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBEIOOPY MHIUBHUIYaTbHOU TPACKTOPUHU 00pa3oBaHus, OyayIien
po()eCCuu U pean3alud COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPEeOHOCTEH 00I11eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIC, KaK UCTOYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOseM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLUATILHOM CpE/Ibl;

OCO3HAHUS HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPYKalIled MPUPOIHOM cpene,
YMEHHsI TPOTHO3UPOBATh HEOIAroNpUsATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPeIpPUHIMAEMbIX
JIEUCTBHUN U NPEAOTBPALLATh UX;

HaJUYHs PA3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKONW KYIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HamNpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEILHON, KOMMYHUKATUBHOMN M COLMATBHON MPAKTHKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c()OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKU;

MOHUMAaHUS CHEeNU(PUKA XWUMHUH KaK HayKd, OCO3HaHUs €€ poiau B (POpMHUpPOBAHUHU
PaIMOHAIBPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUU IIEIOCTHOTO MPECTaBICHUS 00 OKpYKArOIIeM
MHUpE KaK O €JUHCTBE MPUPOJbI U YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
pelieHrnr IpodieM COXPaHEHHUsI TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B OCO0OM 3HAYMMOCTH XHMHH JUIsI COBPEMEHHOW IMBWIM3AIUU: B €6
T'YMaHUCTHYECKON HAMpaBJICHHOCTH M BaXHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KYJIbTYpbI, PEIIEHUH TI00ANbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,



SHEPreTHYECKOM, THUIIEBONM M DKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00ecreYeHn: yCIOBHIA yCIIEITHOTO TPYAa U SKOJIOTHYECKH KOM(POPTHOM KH3HU KAKIOTO YIeHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOH TIpPaMOTHOCTH: TOHMUMAaHMS CYIIHOCTM METOJIOB TO3HAaHMS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BaTh MOJy4aeMble 3HAHHS IS
aHamu3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIINMX B HEM H3MEHEHHIA,
YMEHHSI JIeJ1aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTaHHBIX
C LEJIbIO TTOJTyYEHHS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEIIBHO MCIOIB30BaTh XUMHUYECKHE 3HAHUS VIS PEIICHHS TTpo0IeM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKOM S TEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY T[IOJyY€HHMIO HOBBIX 3HAaHUW MO XHUMHHM B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSM TPYAA B Pa3IMUHBIX cepax mpodeccnoHATbHOM AeSITEITLHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATbI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOrOo IMpeaMeTra «XUMHsS» Ha YPOBHE
CpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HaYMMbIe NI (POPMHPOBAHUS MHUPOBO33PEHUSI OOYUYAIOMIMXCS MEXIUCHUIUINHAPHBIC
(MeXmpeIMeTHbIE) OOLICHAYYHBIC TIOHSATHS, OTPAKAIOIIHE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPTUs, SBJICHHUE, MPOIEeCcC, CHCTeMa, HAyYHBIH (aKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIIEIOBaHUE, HAOTIOICHHE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHbIe), oOecneunBaromue (opmupoBaHue (PYHKIIMOHANBHONH TPaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuxcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBIE AEWCTBUS B IIO3HABATEIbHOU U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATHHBIMH Y4€OHBIMU
MMO3HAaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA I[eﬁCTBHﬂMH.

OBgi1ajieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH A€ CTBUIMMU:

1) 6a3oBble JIOTHYeCKHE 1eCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpEICNIATh 1ENH NeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUHU HX JAOCTHUKECHHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIEIISIMU;

HCIIOJIB30BaTh IpHU OCBOCHUU 3HAHUH HpI/IéMBI JIOTUYCCKOI'0O MBIIIJICHUSA — BBIACISATH
XapaKTEPHBIC TIPHU3HAKU OOHATHH WU YCTaHaBJIMBaTb WX B3aWMOCBA3b, HUCIOJb30BaTh
COOTBETCTBYIOIINE OHSITHS JIsl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBIICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH I KIACCU(PUKALIUY BEIIECTB U XMMHUECKHUX PEaKIIHii;

YCTaHABJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMbBIMU SABJICHUSAMU,

CTPOUTD JIOTUYCCKUEC PACCYKICHUSA (I/IH}IYKTI/IBHBIG, JACAYKTUBHBIC, I1O aHaJIOFI/II/I), BBISIBJISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOABI U
3aKJIIOYCHUS,



MPUMEHSTH B IPOLIECCe MO3HAHUS, UCIOIb3YeMble B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MOJIEINU, TPE0OPa30BBIBATH MOAEIBHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHUMHYECKOM peakuu — TpU PELHICHUH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3aJa4, IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC IPECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METO/JI0B HAYYHOT'O TIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINIL;

dbopMynupoBaTh LEAM M 33Ja4d  MCCIEIAOBAHMS, WCIIOJIb30BATh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEILHOTO IUIAHUPOBAHUS M MPOBEACHUS YYCHUYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIO/IaTh 32 XOJIOM IIPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOMICHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAETAHHOM
pabore;

npUOOpeTaTh OMNBIT YYCHHUECKOH HCCIeIOBATeIbCKOW M MPOEKTHOM AesITeNbHOCTH,
MPOSBISATH CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pELICHHS
NPAaKTUYECKHX 3a/1a4, IPUMEHEHHIO PA3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHUKAaX HHopManuu (HAYYHO-TIOMYJSpHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel HHTepHeTa),
aHATM3MUPOBATHh HH()OPMAIHIO PA3TUYHBIX BUAOB U (POPM NPEACTABICHNUS, KPUTUIECKH OIICHUBATh
e€ T0OCTOBEPHOCTH U HEMPOTUBOPEUUBOCTb;

(dbopMynHMpoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NpPH IOHCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3aj1ay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3TMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANbHYIO (GOpMY HpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCTIOJIB30BaTh HAYYHBIA SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMalMel: NPUMEHATh MEXIpeIMeTHbIe ((pu3nyecKkue M MaTeMaTHYecKHe) 3HaKu U
CUMBOIIBI, hopMyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MIPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJITHOCTH.

OBsJaieHne YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYXTaeMOW TEMBI B XOJI€ JHUAIOTa W/WIN JUCKYCCHH,
BBICKA3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIHO BBIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIe pe3yabTaTOB MO3HABATEIBHOMN JEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEIFHO HWJIM COBMECTHO CO CBEPCTHHKAMH TPH BBITOJHEHHH XHMHUYECKOTO
HKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3alu y4eOHOro mpoekTa M (OpMYIMPOBATH BBIBOJBI IO pPE3yJbTaTaM MPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TTO3UIINI B X0/ OOCYXICHHI 1 OOMEHa MHEHUSIMH.

OBJaieHne YHUBEPCAJIBLHBIMH PeryJssTHBHBIMU 1€ CTBUSAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILIECTBIISATH CBOIO IO3HABATEIbHYIO JEATENBHOCTD,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeJUiaraeMblii allTOPUTM JISHCTBHI TIPW BBITIOJHEHWN YYEOHBIX M HMCCIEOBATEIbCKUAX 3a/1ad,
BBIOMpATh Hanbosiee A3(HEKTUBHBIN CIIOCOO WX PEIICHUS C yYETOM MOJYYCHHs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;



OCYICCTBIATE CAMOKOHTPOJIb CBOCH JCATCIIBHOCTH HAa OCHOBE CaMOaHa/JIn3a U CAaMOOILICHKH.

MNPEJIMETHBIE PE3YJIBTATHI
10 KJIACC

[IpenmMeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTPakaroT:

c(hOpPMUPOBAHHOCTH MPEACTABICHUN O XMMHUECKON COCTABJISIFOIICH €CTECTBCHHO-HAYYHOM
KapTUHBI MHPA, POJIU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIUMOHAJIbHOW TPAMOTHOCTH, HEOOXOIMMOM [UIs pelieHus
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MPUPOJHOM CpeJIE;

BJIAJICHUE CHUCTEMOM XUMHUECKUX 3HAaHUH, KOTOpas BKIIOYACT: OCHOBOIMOJIArarOIINe
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJIECHTHOCTb,
JNEKTPOOTPUIIATENILHOCTh, XHUMHYECKas CBA3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA O00BEM, YIJIEpOIHBIA  CKEJeT,
GyHKIMOHATBHAS TPYIIA, paguKal, H30MEpHUs, U30MEPbl, TOMOJOTHUYECKHHA P, TOMOJIOTH,
YIIIEBOIOPOAbI, KUCIOPOA U a30TCOJEPIKALINE COCIUHEHUSI, MOHOMEp, NOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHNUS); TEOPUU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHHUECKUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHUHU; MHUPOBO33PEHYCCKHC 3HAHHWS, JICKAIINEC B OCHOBE IMOHUMAHUS
MPUYUHHOCTHA ¥ CUCTEMHOCTH XMMHYCCKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEJACHHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUHU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEI0BEKa,

c(OpPMUPOBAHHOCTh YMEHHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH IMOHSATHH, YCTAHABIUBATH
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIINE IMOHSITHS IPU OITMCAHUU COCTaBa, CTPOCHUS U
MIPEeBpAIeHUI OPraHUIECKIX COCTUHEHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHYECKYIO CHUMBOIUKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOH) (GOPMYII OPTaHUUECKUX BEIIECTB
U ypaBHEHUU XUMHUYECKHX pPEaKIWi, U3rOTaBIMBATh MOJEIU MOJICKYJI OPTaHHMUYECKUX BEIICCTB
JUTSL UJUTFOCTPAIIUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS,

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIECTB 10 WX COCTaBY M CTPOCHHIO K OIPENeIEHHOMY KIIACCY/TPYIIe COCAMHEHUH
(yrnmeBomopobl, KHCIOpOA M  a30TCOAEpXKAlllu€ COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COeMHEHUs), JaBaTh MM Ha3BaHus Mo cucreMaTndeckoi HomeHknatype (IUPAC), a takxke
MPUBOJUTH TPUBUAIBHBIE HA3BaHMs OTMEIHHBIX OPTaHMYECKHUX BEIIECTB (ITHJICH, MPOIHIIEH,
alleTUJICH, JSTHJICHTJIHMKONb, TIHIEPHH, (EeHON, (OpPMalbACTHI, aleTalbIeru], MypaBbHHAs
KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KHCIIOTa, CTe€apuHOBAs KHUCIIOTa, TJIOK03a, (pPYyKTO3a,
Kpaxmall, [eJUTF0I03a, TITUIUH ),

c(OPMUPOBAHHOCTh YMEHHS OMPEACNSATh BHUJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpPMHUPOBAHHOCTh YMEHHS TPHMEHSATH TOJOKEHHUS TEOPUU CTPOCHUS OPraHUYECKHX
BemecTB A. M. bytiepoBa mist 00bsSCHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh COCTaB, CTpPOEHHE, (QHU3MUECKUEe U
XUMHUYECKHE CBOWCTBA THITMYHBIX MPEJCTABUTEIICH Pa3IMIHbBIX KIIACCOB OPraHUICCKUX BEIICCTB
(MeraH, 3TaH, OSTWIEH, NPONWIEH, aleTuieH, OyraaueH-1,3, merunOyraauen-1,3, OeHsodn,
METaHOJ, 3TAaHOJ, YTHJICHTINKONb, TIUIEPUH, (EHON, alleTalbJeTul, MypaBbUHASS U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJUII0J03a, aMHUHOYKCYCHAas KHCJI0Ta), WILIIOCTPUPOBAThH



TeHETUYECKYIO CBSI3b MEKIYy HHMH YpaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEakLUui ¢
WCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHUKH YTICBOJOPOIAHOTO CBHIPBS
(HedTh, MPUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TMEPEepadOTKH M MPAKTUYECKOE NPHUMEHEHUE
MPOIYKTOB NepepaboTKu;

c()OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00BEMa, KOJIMYECTBA UCXOTHOTO BEIIECTBA WIIH MPOIYKTa PEaKIIUHU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILIECTB WIIM MIPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHI BJIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOI'O
MO3HAHUS, WCMONB3YeMbIX B XHWMHUU TPH H3YYCHUH BEIICCTB M XUMUYCCKUX SIBICHUU
(HaOnrofieHWe, W3MEpPEHUe, OKCICPUMEHT, MOJACIUPOBAHUE), HCIIONB30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUSI JJIsl IPUHATHUS PEUICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUSX, CBSI3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMECHHI COOJFO/IATH MpPaBUiIa MOJIb30BAHUS XUMUYCCKOW TIOCYION U
7a00paTOpPHBIM 000PYIOBAHUEM, a TAK)KE MPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATE XUMHUYECKUN JKCHEPUMEHT
(mpeBpaleHus OPraHUIeCKUX BEIISCTB MPH HArPEBAaHUU, MOJMyYEHUE ITHIICHA U U3YYCHHE €T0
CBOICTB, KAYECTBCHHBIC PEAKIIMH OPTraHUYECKUX BEIIECCTB, ICHATYpaIlys OCIIKOB IPH HarpEeBaHUH,
[[BETHBIE peakliiy OEIKOB) B COOTBETCTBUU C MPaBUIIAMH TEXHUKH 0€30MaCHOCTH MPH 00pallieHuu
C BeILIeCTBaMH U JAOOPaTOpPHBIM OOOPYJOBAaHHEM, MPEACTABIATH PE3YJIbTAaThl XHUMHUYECKOTO
JKCIIEPUMEHTa B (DOpME 3amuCH YPaBHEHHU COOTBETCTBYIOIIMX pPEAKIHA U (POpPMYIHpOBATH
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpPMAIIHUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanmu, UHTEpHET U APYTrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWiIa OSKOJOTUYECKH IIeTIECO00Pa3HOTO
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IIEJIIX COXPAHECHUS CBOCTO 370POBBS U
OKpYKarolleld MPUPOIHON cpelbl, 0OCO3HaBaTh OMACHOCTh BO3JCHCTBHS Ha KUBBIE OPTaHU3MBI
OmpeAeNnEéHHBIX OPTraHMYeCKUX BEUIECTB, MOHMMAas cMbicn mokaszarens [1/IK, mosicHaTh Ha
nmpuMepax CrocoObl YMEHBIICHUS W TPEJOTBPAIICHHUS X BPEIHOTO BO3JICHCTBUS HA OPraHU3M
YeII0BEKa;

JUIsi 00Y4YaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMU 37I0POBBSI: YMEHHUE MPUMEHSThH
3HaHMUSI 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

JUTSL CJICTIBIX M CITA00BUISIINX 00yJarOIINXCsl: YMEHUE HCIIOIB30BaTh PEIbePHO-TOUCUHYIO
cucrteMy o6o3Hauenuii JI. bpaitns myis 3anvucu XuMudeckux Gopmy.

11 KUIIACC

[IpeameTHBIEC PE3yNbTaTHl OCBOCHHS Kypca «O01as 1 HeopraHu4IecKas XUMHUS» OTPaKatoT:

c(hopMUPOBAHHOCTD MPEICTABICHUN: O XUMUUECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOMN
KapTUHBI MHpA, POJIU XMUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBIIUICHUS U
KYJIbTYPbl JIUYHOCTH, €€ (YHKIMOHANBHOM TPAaMOTHOCTH, HEOOXOIUMOW [UIsi pelieHus
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/JI0POBBIO U
MPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XHWMHUYECKMX 3HAHUH, KOTOpAasl BKJIOYAET: OCHOBOIIOJATrarolIne
HOHATHUS (XUMHUYECKUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- JIEKTPOHHBIC OPOUTAIM ATOMOB, UOH,
MOJIEKYJa, MOJIb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb



OKHCIICHMs, XMMHUYeCKas CBs3b (KOBaJCHTHAas, WOHHAs, METAJUIN4YecKas, BOJOpOJHAs),
KpUCTAJUIMYECKass  pelETKa, TUIIBI XMMHMYECKMX  pEeakluil, pacTBOp, OJIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, JIEKTPOIUTUYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XMMHUYECKON peaKIy, XUMHUECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHUS IIEKTPOIUTHUECKON
aucconuanuy, nepuoandeckuil 3akol Jl. M. MengaeneeBa, 3aKOH COXPAHEHUsI MACChl BEILECTB,
3aKOH COXPAHEHHUs M IPEBpAIllEHUs 3HEPTUM IPU XUMHUYECKHX PEaKLMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWMHM, MHUPOBO33PEHUECKHE 3HAHHUs, JIEKAIIUE B OCHOBE IOHMMAaHUS
IPUYMHHOCTU U CUCTEMHOCTH XUMHUUYECKUX SIBJIECHUH, (PaKTOJOIMUECKUE CBEIEHUs O CBOMCTBaX,
COCTaBe, MOJYYEHUU M O€3011aCHOM MCIIOJIb30BaHMM Ba)KHEHIINX HEOPraHMYECKUX BEIIECTB B
OBITY U IPAKTUYECKOM AEATEIbHOCTU YEJIOBEKA;

c(OPMHPOBAHHOCTHh YMEHUI BBISBIATH XapaKTEPHbIC MPU3HAKH MOHATUH, yCTaHABINBATD
UX B3aHMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOIIME IOHATUSA NP ONMCAHUU HEOPTraHUYECKHX
BEUIECTB U UX NPEBPAILCHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
(GopMysl BEIIECTB W YypPAaBHEHUN XHUMUYECKUX PEAKIUI, CHUCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHWs OTICIbHBIX HEOPraHUYECKUX BEIECTB (YrapHbId Tras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAas COJa, NUPUT U
Apyrue);

c(OpMHUPOBAHHOCTh YMEHUI ONpPEAEIATh BaJICHTHOCTh U CTENIEHb OKUCIICHNUS XUMUYECKUX
3JIEMEHTOB B COEMHEHUSAX Pa3IMYHOIO COCTaBa, BUJ XUMHUUECKOM CBA3M (KOBaJICHTHAsl, HOHHAs,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIUIMUECKOW PEETKH KOHKPETHOI'O
BellecTBa (aTOMHas, MOJIEKYJSpHas, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHUN;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAAJICKHOCTh HEOPraHMUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIe COeAMHEHUH (MIPOCThIe BEIIeCTBa — METAJLIbI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH mepuoaudeckoro 3akoHa J[. .
MenneneeBa U JIEMOHCTPUPOBaTh €0  CUCTEMATHU3UPYIOILYIO, OOBSCHUTEIbHYIO U
IPOTHOCTUYECKYIO (PYHKIINY;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb dJJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuoaos Ilepuonuueckoii cucteMbl XUMHUECKHX AyieMeHToB J1. 1.
MenneneeBa, HUCMONB3Ysl MOHATUS «S-, P-, O-3JEKTPOHHBIE OPOUTANNY, «IHEPTETUYCCKHE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMHUYECKUX 3JEMEHTOB U HX
COEIMHEHUH 110 nepuoaam U rpynnam [lepuogudeckoil cucreMsl XUMHYECKUX AemMeHToB /1. H.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOUCTBA
HEOPraHMYECKUX BELECTB PA3JINYHBIX KJIACCOB, MOATBEP/KIAaTh CYIECTBOBAHUE I€HETHUECKOMN
CBSI3M MEXJIYy HEOPraHMYECKMMH BEIIECTBAMH C ITOMOIIBK) YPABHEHUN COOTBETCTBYIOIIHUX
XUMHYECKHUX PEaKLNi;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUuYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolMx BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuH,
M3MEHEHUIO CTENIEHEeH OKHCIIeHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, Y4acTHIO KaTallu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peakUuil pa3IUYHbIX THIIOB, MOJHbIE
U COKpaIllléHHbIE YpaBHEHUS PEaKIMi MOHHOTO OOMEHa, YUUThIBasl YCIOBHS, MPU KOTOPBIX 3TH
peaxKuy UAyT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKIUH, MOATBEPXKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BELIECTB, pACHO3HABaTh ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;



c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuii NOCPEICTBOM COCTaBJICHUS AIEKTPOHHOIO OajlaHCca 3TUX PEaKIUii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH PEaKIuu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOrO0 PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMUUECKUE MTPOLIECCHI, JICKAIINE B OCHOBE
IOPOMBIIIJICHHOTO TIOJYYEHUS CEpHOM KHCIOTHI, aMMHakKa, a Takxke C()OpMHUPOBAHHOCTh
IpeJcTaBlIeHUd 00 OOIIMX HAy4YHBIX MPUHLHUIAX M SKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAWUTH BBIYMCICHUS C HCIIOJIB30BAHUEM MOHSITHUS
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHHWH Ta30B NPU XMUMHUYECKHX
peaxIusx, Macchl BellecTBa Wik 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MacCe WU
00BEMY OJTHOTO U3 YYAaCTBYIOIIUX B PEAKIUU BELIECTB, TEIIOBOro 3¢ (deKTa peakliuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MaCcChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUSI SJHEPIUH;

c(OpPMHUPOBAHHOCTh YMECHHI COOIONATH MpaBHiia MOJb30BAHUS XUMUYCCKOW TIOCYION U
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuUiia 0OpallieHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU MO BBITOTHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATh XUMHUYECKUN 3KCHEPUMEHT
(pa3znoxeHue NepoKcHaa BOJOPOAA B MPUCYTCTBUM KaTallu3aTopa, ONPEIEIIEHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIILI0 YHUBEPCAIBHOTO MHAUKATOPA, BIMSHUE Pa3INYHbIX (aKTOPOB
HA CKOPOCTb XMMHUYECKOW pEaKkIuH, peaklud HOHHOrO OOMEHa, KaueCTBEHHbIC peakluu Ha
cynbdar-, kKapOoHAT- U XJOPHI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIBHBIX
3aga4y no temaM «Meramib» U «Hemeramibsl») B COOTBETCTBUM C HpaBWJIAMU TEXHUKU
0€30I1aCHOCTH MPH OOPAIIEHUH C BEIIECTBAMU U JIAOOPaTOPHBIM 000pyIOBaHHUEM, NPEACTABIAThH
pe3ysibTaThl XUMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIMPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIW3UPOBATh XUMHYECKYIO HH(MOpMAIHIO,
MOJy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (Cpe/ICTBAa MAaCCOBOM KOMMYHHMKaIMU, IHTEpHET U Jpyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeIeCO00pa3HOro
NOBENEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IIEJIAIX COXPAHEHHUS CBOETO 370POBbS U
OKPY’KaroIlleW MPUPOIHON Cpelbl, OCO3HABATH ONACHOCTh BO3JCHCTBHS HA KUBBIE OPraHU3MBbI
OTpeNIeNIEHHBIX BEIeCTB, MOHUMasl cMblci nokasatens [TK, noscHaTe Ha mpumepax crnocoObl
YMEHBIIEHUS U IPEAOTBPALICHUSA UX BPEIHOIO BO3ICHCTBUSA HA OPraHU3M YEJI0BEKA;

JUisi 00y4YarolMXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pPOBbS: YMEHHE NPUMEHSATH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHMUIA;

JUISL CJICTIBIX U CIIA0OBUAIIUX 00yYarOIIUXCsl: YMEHUE HCIIONb30BaTh PEIbe(PHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins muist 3anucu Xxumuueckux Gopmyi.



COJIEP)KAHUE YUEBHOT'O KYPCA (ITO TOJIAM OBYUEHMSI)
10 KJIACC
OPI'AHHNYECKAS XUMMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeTr opraHM4YeCKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YECHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHusl opranndeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHble (HOpPMYIBI OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o knaccupuKay OpraHndeckux Beuiects. HomeHkiaTypa opraHn4eckux
COEMHEHUH (cuCTeMaTH4ecKas) ¥ TPUBUAIbHbIE Ha3BaHUS BAKHEHIINX MTPEeICTaBUTENEN KIIAaCCOB
OpPraHUYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHUYEeCKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (I1aBlIeHue, OOyIIIMBaHUE U TOPEHUE).

Yraesonopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Meran um 3TaH — mpocTeiiiue
IPEJCTaBUTEIIN ATKaHOB: (PU3HYECKHe U XUMUYECKUE CBOWCTBA (peaKIMK 3aMEILeHHsI K TOPEHUsT),
HaXO0XJICHUE B IPUPOJIE, TOIYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPOIUIEH — NPOCTEHUIINe
IPEJICTaBUTENIN QJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUPOBaHUs, TUAPATALUHU, OKUCIICHHS U OJIMMEpHU3alluN ), OJy4YeHHE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MeTunOyranuen-1,3: cTpoeHHe, BaKHEWIIME XHMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakuu ruIpUupOBaHus, ralOrTeHUPOBAHNUS, TUAPATALUHU, TOPEHHUS ), TOJTyUYCHHE U IPUMEHEHUE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoenue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmpo6anus), noayieHue u
npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAITIMU K Pa3IHYHBIM KJIaccaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nomyTHble HE(TAHBIE Ta3bl.
Heds u e€ npoucxoxaenne. CriocoObl nepepadoTKu He(TH: IeperoHKa, KPeKHHT (TEPMHUYECKH,
KaTaluTHueckuil), mmponu3. IIpogykTel mepepaboTku HedTH, UX NPUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb 1 MPOIyKThI €ro nepepaboTKu.

DKCcrepuMEHTaIbHbIE METOJIbl M3YYEHHUs BEIIECTB U UX NPEBpAIICHUN: O3HAKOMIIEHUE C
o0pa3iaMu MiIacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HepTb» u «Yromab», MoienupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJECHHE INPAKTHUYECKOW pPabOTHI:
MOJIyYEHHUE 3TUJICHA U U3YYE€HHE €ro CBOMCTB.

Pacuérnrie 3amaun.

Bolunicnenuss 1o ypaBHEHHMIO XUMHYECKOW peakiuu (Macchl, 00BbEMa, KOIUYECTBa
MCXOJIHOT'O BEIECTBA WIIM IPOAYKTA PEAKIIHH MO0 U3BECTHBIM Macce, 00bEMY, KOITMUECTBY OJTHOTO
W3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEaKIUH).



Kucaopoacoaep:xamme oprannyeckue coeIMHeHNs

[IpenenpHbIe OMHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTpPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOMCTBA (pEakUMW C aKTUBHBIMH METAJUIaMH, TaJOr€HOBOJOPOIAMHU, TOPEHHUE),
npuMeHeHue. Bogopoineie cBsI3u Mexay MoJIeKyJamMHu cUpToB. JlelicTBUe MeTaHoJa U 3TaHOoJIa
Ha OpPTraHu3M YeJIOBEKa.

MHoOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO MIETOYHBIMHI METAJIJIaMU, Ka4eCTBEHHAsI pEaKIHs Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBue Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepUHA U
STUJICHIJIUKOJIS.

@DeHouI: CTpOoeHUE MOJIEKYIbI, (PU3NYECKHE U XMMUYEeCKHEe CBOMCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penona.

Anpaeruapl U kemouwvl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC PEAKIIHH),
NOJIy4YEeHUE B TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHue, pu3nvecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 00IIME AJIs KJIacca KUCIIOT, PeaKIus
TepupUKalM), MOoIydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE NEUCTBHE.

CrnoxHble 3pUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ UAPOIM3 CIOXKHBIX 3(UPOB.
Kupst. I'maponus xxupo. [Ipumenenue xxupoB. bruonoruueckas poib KHPOB.

VYTneBoapl: coCTaB, KIACCH(PUKAIHS YIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (PU3HMUECKHE U XUMUYECKUE
cBoiicTBa (B3aumozeiicteue ¢ ruapokcuaom menu(ll), okucinenne aMMuadHbIM PaCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHHE B MPHUPOAE, MPUMEHEHHE,
O6uonoruueckas posib. @otocunTe3. PpyKTO3a KaK H30MEP IITFOKO3BI.

Kpaxman u memmono3a Kak mpupoaHbie momumepsl. CTpoeHue Kpaxmaia U IeJUTION03HI.
dusnueckue 1 XMMUYECKHe CBOMCTBA Kpaxmaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs ¢ HOJIOM).

OKclepUMEHTabHbIE METO/bl M3Y4YEeHHs BEIIECTB M HMX MpPEBpallleHHil: NpOBEJeHNE,
HaOJIOZICHWE W ONHCaHWE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, Ka4eCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEHHE 53TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CcupToB (B3auMojeiicTBue rmiepuHa ¢ ruapokcugoMm Mmeau(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcuom menu(ll), B3aumozeiicTeue kpaxmana
C MOJIOM), IPOBEACHHE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHYECKOM peakuuu (Macchl, 00bEMa, KoJWdecTBa
MCXOJIHOTO BEIIECTBA WM MPOJIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJIHBIX BEIIECTB WJIA TIPOJYKTOB PEAKIINN).

A3oTCcoaepKane OpraHunIecKue COeTNHEHHS.

AMUHOKHCIIOTHI Kak aM(OTepHbIe OpraHuyeckue coequHeHns. Puzndeckue 1 XUMUYeCKHue
CBOWCTBA AaMHUHOKUCJIOT (Ha MpuUMepe TIIUIMHA). buojorumueckoe 3Haue€HHE aMHHOKHUCIIOT.
ITenTuaer.

benkm kak NpupoOIHBIE BBHICOKOMOJEKYJSIpHBIC coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBa OEJKOB: THUIPONU3, JEHATypalus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

DKcIepruMeHTATbHBIE METOJbl M3YYCHHUsS! BEUIECTB M X IPEBpAIICHUil: HaOIIOJeHUE U
ONKMCAaHHUE JEMOHCTPALIMOHHBIX OMBITOB: JEHAaTypalusi OENKOB MNpH HarpeBaHWU, IBETHHIC
peakiuu OEIKOB.



BbicokomosieKyJISIpHBIE COeIUNHEHHUS

OCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEOHSAs MOJIeKyaspHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHNN — IIOJIMMEPU3ALUS U MOJTUKOHACHCALUS.

OKCIIEpUMEHTAIbHbIE METOAbl U3YYEHHS BEIIECTB M MX MPEBPALECHUN: O3HAKOMIIEHHE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

MexnpeamMeTHbIE CBS3H.

Peanm3zanus MeXIpeaMETHBIX CBS3EH MPU MU3YYEHUM OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJIb30BAHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHATHH, TaKk U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAY4YHBIH (aKT, THUIMIOTE3a, 3aKOH,
TEOpus, aHaju3, CHUHTE3, KiIaccupuKalusa, TI[EepUOJUYHOCTh, HaAONIO/IEHUEe, HW3MEpEeHHe,
3KCHEPUMEHT, MOJEITUPOBAHUE.

®duznka: MaTepusi, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEUIeCTBa, (PU3MUYECKIE BEIMYMHBI U €IMHULIBI MX
U3MEPEHHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (pOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHoIorus: NUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIIBHOTO MMUTAHUSI, MOKOIIUE CPEACTBA,
JIEKAPCTBEHHBIE U KOCMETHYECKHUE MTpenaparsl, MaTepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKAA XUMMUSA

TeopeTuvyecKkue OCHOBbI XUMHHU

XuMUYecKkud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs OOOJIOYKA.
DHepreTHyeckre YpOBHHU, MOMAYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 31eMeHThI. OCOOCHHOCTH
pacripeiefieHus 3JIEKTPOHOB M0 OPOHUTANIIM B aTOMaxX 3JIEMEHTOB IMEPBBIX UYETHIPEX MEPUOIOB.
OneKTpoHHask KOHQUTypalusi aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmyeckas cucrema XxuMuueckux osnemeHtos J[. H.
MenpneneeBa. CBs3p mnepuoauyeckoro 3akoHa u Ilepmoanueckoil CHCTEMBI XUMHUYECKHX
sanemeHToB JI. 1. MenzeneeBa ¢ COBpEMEHHON Teopuel CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XUMUYECKUX AJIEMEHTOB U 00Pa3yeMbIX UMM MIPOCTHIX U CIIOKHBIX BEIIECTB
10 TPYIIIaM U iepruoaaM. 3HaY€HUE MePUOINIECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHMHUYECKass CBsI3b. BuUIbl XUMUYECKON CBs3U (KOBaJIEHTHAst
HEeMNoJISIpHasl W TOJSpHAas, WOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa3oBaHUS KOBaJIEHTHOU
XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DIIEKTPOOTpULIATENBHOCTh. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemectBa MOJIEKYJASIPHOTO M HEMOJEKYISIPHOTO CTPOEHUS. 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsTe 0 AucniepcHBIX cucTeMax. MICTHHHBIE M KOJUIOMIHBIE PacTBOPBI. MaccoBas J10Jist
BEILIECTBA B paCTBOPE.



Knaccudukanmst Heopranndeckux coequHeHnii. HoMeHkaTypa HeOpraHm4eCKX BEIIeCTB.
['eneTnyeckasi CBA3b HEOPTaHUYECKUX BEILECTB, MPUHAAJICKAIIUX K PA3TMUHBIM KIIACcCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKHMX PpEakIUil B HEOPTaHUYECKOH U
OpPraHMYEeCKOM XMMHH. 3aKOH COXPAHEHHSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpPaALICHUS
SHEPryU NMPU XUMUYECKUX PEAKIUAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTUMbIe peakLuu.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIONINE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [larensbe.

OnekTponuTHdeckas aucconuanus. CuiabHbIE M CiiaOble 3JeKTpoiauThl. Cpena BOAHBIX
PacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHasl, IIEJIOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIEpUMEHTAIIbHBIE METO/bl M3Y4YEHUs BEIIECTB M WX IPEBpALCHHUI: JEMOHCTpaLIMs
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJIeNIed KPUCTAUNIMUECKHX PEImETOK, HAOII0JIeHHe ¢ OMNHCAaHUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpENIEJICHUE CPellbl PAaCTBOPOB BEILECTB C IMOMOILIBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
HOHHOTO OOMEHA), MPOBEACHHE NPAKTUYCCKON padoThl «BiusHUE pa3audHbIX (aKTOPOB Ha
CKOPOCTb XUMHYECKOU PEAKIINM».

Pacuérnbie 3amaun.

PacuéTel 0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
Pacy€Thl C UCIOJIB30BAHUEM MOHSATHS «MACCOBAs JI0JIs1 BEIIECTBAY.

Heopranuveckasi Xumus

Hewmeranmnsl. [Tonoxenue HemeTtawioB B [lepronnueckoi cucteMe XMMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u ocoOEHHOCTH CTpOEHHS aTOMOB. DU3HUECKHE CBONCTBAa HEMETAJLIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yriepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOTHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCUHEHUH.

Meramnsl. [lonoxenue merainos B [leproanyeckoi cucteMe XUMUYECKUX JIEMEHTOB /JI.
N. MenneneeBa. OCOOEHHOCTH CTPOECHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmue
¢dbuznueckue cBoiicTBa MeTamioB. CIUlaBbl METAIOB. DJIEKTPOXUMHUYECKUN P HAMPsHKECHUH
METaJIOB.

XUMHYECKHUE CBOWCTBA BAXKHEWUIIMX METAJUIOB (HATPUH, KaJWi, KajabIMd, MAarHUM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHrne MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBPAILCHHUI: H3ydeHUE
KOJUTEKIIMU «MeTalIbl U CIIaBBI», 00pa3I[0B HEMETAIIOB, PEIICHUE SKCTICPUMEHTAIBHBIX 3a7a4,
HaOJIOZICHUE W OINMCAaHHUE JEMOHCTPAIIMOHHBIX M JA0OOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE
TUAPOKCHUIA ATIOMUHHUS C PACTBOPAMH KHUCJIOT M LIENOYEH, KAUeCTBEHHBIE PEaKIIUU Ha KaTHOHbI
METAJIJIOB).

Pacuérnrie 3amaun.

PacuéTer Macchl BemecTBa wik 00bEMa Ta30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacce
Wi 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIINH BEIIECTB, pacyEThl Macchl (00BEMA, KOTMUYECTBA
BEILECTBA) MPOJIYKTOB PEAKIIUU, €CJIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XHUMHUA U KU3Hb

Ponp xumMun B 00eCieYeHUH YKOJIOTHYECKOM, SHEPTETUUECKON U MUIIEBON 0€30MMacHOCTH,
pa3BUTHM MeAUIMHBL. [[OHATHE O HAyYHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIHil.



[IpencraBieHns 06 OOIUX HAYYHBIX TPUHIIUITAX TIPOMBIIIICHHOTO TIOTYYEHUS BAKHEHIINX
BEIIIECTB.

UYenoBek B MHpE BELIECTB UM MAaTEpUAIOB: BAXXHEHIIME CTPOUTEIbHBIE MAaTEpHUalbl,
KOHCTPYKIIMOHHBIC MaTepHallbl, KPAaCKH, CTEKIIO, KEepaMHKa, MaTepHajbl IS SJICKTPOHHKH,
HaHOMAaTepHaJIbl, OPraHMYECKUE U MUHEPAIbHBIC YI00pEHUSI.

Xumusa u 3J0POBBC UYCJIOBCKA: IIpaBHJIa HCIIOJb30BAHUA JICKAPCTBCHHLIX IIPCaparos,
npaBuiia 6€30MaCHOTO MCIIOIH30BAHMS MPENapaToB OBITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MeKIpeaMeTHbIC CBSI3H.

Peanu3zanust MeXIpeAMETHBIX CBS3CH NPU M3yYCHHUU OOIIEH M HEOPTaHMYECKOW XMMHUU B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaxK " HOHﬂTHﬁ, ABJIIAIOIUXCA CUCTCMHBIMU IJId OTACJIBHBIX MPEAMCTOB €CTCCTBCHHO-HAYYHOT'O
IIUKIIA.

OO01ure ecTecTBEHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CHHTEC3, KJIaCCI/I(l)I/IKaIII/Iﬂ, MNEPpUOANYIHOCTD, Ha6JHOIICHI/Ie, SKCIICPUMCHT, MOACIIMPOBAHUC,
U3MEpEeHUE, SBIICHUE.

®dwusuka: marepus, dHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, WOH, HM30TOII,
PalMOaKTUBHOCTh, MOJICKYJIA, DHEPTETHUECKUN YPOBEHb, BEUIECTBO, TEJNO, 00BEM, arperatHoe
COCTOsIHHUEC BCIICCTBA, (1)H31/I‘~IGCKI/IC BCJIMYMHBI U CAMHUIBI UX U3MCPCHUA, CKOPOCTh.

buonorus: kieTka, OpraHm3M, JKOCHCTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTaMHHBI, 0OMEH BEUIECTB B OPraHU3ME.

['eorpadus: MuUHEpabl, TOPHBIC TOPO/IBI, TIOJIE3HBIC NCKOTIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorusa: XuMmu4eckast IMPOMBINIJICHHOCTH, METAJLITYPIrud, IPOU3BOACTBO CTPOUTCIbHBIX

MaTcpHraioB, CEIbCKOXO03SHCTBEHHOC IMpoOnU3BOACTBO, IMUIICBasa MMPOMBIINIJICHHOCTD,
(bapMaueBTquCKaﬂ IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
MMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepuruaioB, QJICKTPOHHAsA MMPOMBIIIJICHHOCTD,

HaHOTCXHOJIOTHH
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Pasznen 4. A3oTconepkaiye opraHudecKkue coeIuHeHus

13

4.1 AMUHBI. AMUHOKUCIIOTHL. benkn 3
Hroro no pazaeny 3
Paspen 5. BeicokoMoOJIeKy I pHbIE COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undpoBbIie
Ne i/l P Konrpoubusie IlpakTHueckue (unbp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEaKITUN 6 1 1
Wroro mo pazneny 13
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 Mertasmibl
2.2 Hemerannsl 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX 9
' BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus 4 :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




HNPUJIOKEHUE. Yriay0aéHubiii ypoBeHb udyuenus xumun B 10 kiacce

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HavnmeHoBaHUe pa3iesioB U TEM (undposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpaxTiieckue o0pa3oBaTejibHbIE
padoThI padoThI pecypesr
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUM
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOCHHUS OPTAaHMYECKUX COeTMHEHUN A. M. 8
bytneposa
Hroro mo pazneny 8
Paznen 2. Yriaesomnopoabt
91 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5
[UKJIOAJTKAHbBI
99 HenpenenbHble yrneBoaOpOIbl: alKEHbI, 14 1
aJIKa/INEHBI, aJTKUHBI
2.3 ApomaThdecKue yrieBo0pOIbI (apeHbl) 8
94 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U HX 4
nepepaboTka
2.5 l"asioreHnpor3BOAHBIE YTIEBOAOPOIOB 4 1
Hroro o pazneny 35
Pasnen 3. Kuciopoacoaep:xanue oprannyecKue coeIuHeHUs
3.1 Cruptel. denon 11 1




KapOoHunbHbIE COSAMHEHUS: aTbICTHIBI 1

3.2 keToHbl. KapOoHoBbIe KUCT0THI. ClI0KHBIC 21
a¢upsl. XKupbl

3.3 ‘ YrineBoasl 9
Hroro mo pazueny 41
Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeIMHeHUus

4.1 ‘ AMUHBI. AMUHOKHUCIOTHI. benku 12
Uroro no pazneny 12
Paszgea S. BoicokomoJieKky/JIIpHbIE COeIMHEHUSA

5.1 ‘ BBICOKOMOJIEKYIIApHBIE COEITMHEHUS 6
Hroro no pasneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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