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1.Ilnanupyemble pe3yjibTAThl OCBOEHHS Y4eOHOI0 MpeaMeTa
JInyHoCTHBIE pe3yJIbTaThI

B cooTBeTrcTBHM C CHCTEMHO-IEATEIBHOCTHBIM TIOJXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3ylbTaTOB OCBOEHHUsI TpeaMera «XUMUs» Ha YpPOBHE CpeIHEro ooOIuero ooOpa3oBaHUs
BBIJICJICHBI CJICTYIONINE COCTABISAIONINE:

OCO3HAaHHE OOYYAIOUIUMUCS POCCUUCKONW TPaKIAHCKONH HIEHTUYHOCTH - TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH M CAMOOIIPEICIICHHIO;

HAJIMYUE MOTUBALIUU K 00yUEHUIO;

[IeJICHAIIPABIICHHOE pa3BUTHE BHYTPEHHHX YOCKICHHMH JIMYHOCTH HAa OCHOBE KIIFOYEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTb W CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATBHCS B CBOCH JCATEIHHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMH, MPUCYIIUMH IEJIOCTHOM CHUCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HAJIMYUE TPABOCO3HAHMS SKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTH LIEJTH M CTPOUTH
JKM3HEHHBIE IJIaHEI.

JIM9HOCTHBIC PEe3yJIbTaThl OCBOCHHS IMpeaMeTa «XUMUs» JIOCTHTAIOTCS B €IUHCTBE y4eOHOH U
BOCIUTATEIbHOU ESITENbHOCTH B COOTBETCTBUU C T'YMAaHUCTUYECKHUMH, COIMOKYJIbTYPHBIMHU,
JTyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU U HJCAIaMU POCCHUUCKOTO T'PakJIaHCKOTO O0OIIecTBa,
OPUHATHIMU B OOIIECTBE HOPMAaMH M MpaBUJIAMH TOBEIEHUS, CIIOCOOCTBYIOIIMMHU IpoIeccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUSI INYHOCTH 00YYaIOIIUXCS.
JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHUD» OTPAKAIOT COPMUPOBAHHOCTH OMBITA
MO3HABATEIIFHON U MPAKTHYECKON IEATCIHHOCTH OOYYarONIMXCs M0 PEaTU3alllH TPUHSATHIX B
00I111eCTBE LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rPaKIaHCKOTO BOCIIUTAHUS:

OCO3HAaHUSA OOYYaIOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX TpaB M OOSI3aHHOCTEH, YBaXEHHS K
3aKOHY W IPABOTIOPSIIKY;

MIPEJICTABICHUS O COIMATBHBIX HOPMAaX M MpaBUIaX MEKIUYHOCTHBIX OTHOIIEHUH B KOJIJICKTUBE;
TOTOBHOCTH K COBMECTHOW TBOPUYECKOH MAESITEILHOCTH MPH CO3JIaHUU YYEOHBIX IPOCKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMHUYECKHUX IKCIIEPUMEHTOB;
CIIOCOOHOCTH TIOHMMATh W TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apTyMEHTHI IPYTUX MPU
aHaJIM3€e Pa3TUYHBIX BUJIOB YUeOHOU IEeATEIbHOCTH;

2) MaTPUOTHYECKOIO BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUECKOMY U HAyYHOMY HaCIEIHI0 OTEYECTBEHHON XUMUU;
YBaXCHHSI K IPOIIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUICCKOTO MPUMECHECHUS XHMHH,
OCO3HAaHHSA TOTO, YTO JIOCTHIKEHHS HAyKH €CTh pe3yjibTaT JUINTEIbHBIX HAONIOJCHUN,
KPOIOTJIMBBIX SKCIIEPUMEHTAILHBIX TTIOUCKOB, TTIOCTOSTHHOTO TPY/Aa YIEHBIX U IPAKTHKOB;
WHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJNYUYEHUU W MOCIEAYIONIEM aHaln3e WH(popMauu o
MEPEIOBBIX JIOCTIIKEHUSX COBPEMEHHON OTEUECTBCHHON XHMHH;

3) JIYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

HPaBCTBEHHOT'O CO3HAHUS, THUYECKOTO TTOBEICHHSI;

CIIOCOOHOCTH OIICHMBATh CUTYallMH, CBSI3aHHBIE C XUMUYECKHUMH SBICHHUSIMH, U MPUHUMAThH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICH HA MOPAThHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;
TOTOBHOCTH OIICHMBATh CBOE TIOBEJEHHWE M TMOCTYNKH CBOUX TOBapHIEH C MMO3UIIUN
HPABCTBCHHBIX M ITPABOBBIX HOPM M OCO3HAHWE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) (hOpMHUPOBAHUS KYIBTYPhI 3JI0POBbSI:

MOHUMAaHUS IIEHHOCTeH 370pOBOTO W 0Oe30macHoro oOpasa IKW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO;
coOJTr0IeHHsT TIPaBUIT 0€301MaCHOTO OOPAIIEHUS C BEIIECTBAMU B OBITY, TOBCETHEBHOW KU3HU U B
TPYIOBOH AEATEIIBLHOCTH;
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MOHMMAaHHUS LIEHHOCTH TMPaBWJI MHIUBUIYaJbHOTO U KOJUIEKTUBHOTO 0€30MacHOr0 MOBEACHUS B
CUTYaLUsAX, YTPOKAIOLIUX 3710POBbIO U KU3HU JIIOJIEH;

OCO3HAHUA TMOCJIEJACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPeOJIEHHUS alIKOroJs,
HapKOTHUKOB, KYPEHHUS);

5) TPYJIOBOTO BOCIIUTAHUS:

KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEJOBATEIbCKOM  JESTEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUJAX JESATEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4acTHUE B PEIICHUH IPAKTUUECKUX 3a7a4 COLMaIbHOW HAIIPaBJIEHHOCTU
(B paMKax CBOETO KJIacca, IIIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUEHHIO Mpodeccuil pa3iIudyHOro poja, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHUS IPEAMETHBIX 3HAaHUU 110 XUMUU;

YBOXEHUSI K TPYyAy, JIOJIM TpyAa U pe3yiabTaTaM TPYAOBOM AEATEIbHOCTU; TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY HWHAMBHAYaJIbHOH TpaeKTOpHH oOpa3oBaHMs, Oyayuiei mnpodeccuu u
peanu3alii  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) IKOJIOTMYECKOTO BOCIUTAHUSL:

9KOJIOTHYECKH 11e71eco00pa3HOro OTHOLIECHUS K IPUPOJIe, KaK UCTOUHUKY CYIIIECTBOBAHUS KU3HU
Ha 3eMiie;

MOHMMAaHUA TJ00aJbHOrO XapakTepa HKOJIOTHYECKUX MpoOJIeM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAaHUA HEOOXOJUMOCTH HCIIONBb30BAHMS JOCTHKEHHM XUMHM MJi1 PEUICHHs BOIMPOCOB
PaLMOHATILHOTO MTPUPOI0IOIB30BaAHUS;

AKTHUBHOTO HENPUATUS JEHUCTBUM, MPUHOCAUIMX BPEIl OKPYKAIOIIEH NPUPOAHOU cpeae, YMEHUs
IIPOTHO3UPOBATH HEOIArONPHUATHBIE YKOJIOTHYECKUE TIOCIIECTBHS MPEANPUHUMACMBIX JIEHCTBUI
Y IIpe0TBpalaTh UX;

HaJIM4YUS PaA3BUTOIO  SKOJOTMYECKOTO  MBIIUIEHUS, HKOJOIMYECKOH KYJIbTYpbl, OIbITa
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHsA pYKOBOJCTBOBATbCSI HMH B
M03HABATEJIbHON, KOMMYHUKATUBHON M COLMAIbHON MPAKTHKE, CIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMOPOOHH;

7) LIEHHOCTH HAYYHOTO MMO3HAHUS:

c(OpMHPOBAHHOE MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
1 OOIIECTBEHHOMN MPAaKTUKH;

NOHUMaHMA cClHeuu(pUKH XUMHM Kak HayKH, OCO3HaHHMA e€ poiau B (OPMHPOBAHUU
PAlMOHATILHOTO HAyYHOTO MBILUIEHHUS, CO3/IaHUH LIEJIOCTHOTO MPEICTaBICHUS 00 OKpYXKaroIleM
MHUpPE KaK O €IMHCTBE IPHUPOJAbI M YEJIOBEKA, B MO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
pelieHny mpodsieM COXpaHEeHUs TPUPOJTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO0OM 3HAUYMMOCTHM XHMHHM JJIs COBPEMEHHOW LMBHIM3alUU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)XKHOM pOJIM B CO3/1aHWM HOBOW 0a3bl MaTepuaibHOU
KYJBTYpPBI, PELICHUU TTI00aTBHBIX MPOOJIEeM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA - CHIPHEBO,
HHEPreTUYeCKOl, NHUIIEBOH M JKOJOTWYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
00eCIeyeHU! YCIIOBHM YCIIEIIHOTO TPYy/la U SKOJIOTHMYECKH KOM(POPTHOM KU3HU KaXKJOr0 YJIeHa
00111eCTBa;

€CTECTBEHHO-HAYYHO! IPaMOTHOCTHU: TOHMMAHHUS CYIIIHOCTH METO/0B [TO3HAHUS, UCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIOJb30BaTh IOJIydaeMble 3HAHUS JUIsl aHAIW3a U
00BSICHEHUS SABJICHUN OKPYKAIOIIET0 MUPA U MPOUCXOAALINX B HEM U3MEHEHUH, YMEHHUS JIeNaTh
000CHOBAaHHbIE 3aKJIIOYEHHUS] Ha OCHOBE HAYYHBIX (AKTOB M HMMEIOIIMXCS JAaHHBIX C LEJNbIO
MIOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBbHO MCMOJIb30BaTh XMMHUECKHE 3HAHUS JJIs pelIeHds IpoldiieM B
pEAIBHBIX KU3HEHHBIX CUTYalMsIX;

UMHTEpeca K MO3HAHUIO M MCCIEN0BATENbCKONW ESTebHOCTH; TOTOBHOCTH U CIHOCOOHOCTH K
HEMPEPHIBHOMY O0pa30BaHHUIO U CaMOOOpa30BaHMIO, K aKTUBHOMY MOJYYCHHMIO HOBBIX 3HAHHM
10 XUMHUH B COOTBETCTBUHU C )KMU3HEHHBIMU OTPEOHOCTSIMH;
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WHTEpeca K 0COOEHHOCTSIM TPYJa B Pa3IuvHBIX chepax npodhecCHoOHATBHON AeATETLHOCTH.
MeTanpeaMeTHble pe3yJibTaThl

MetanpeameTHble pe3ynbTaThl OCBOCHHUS Yy4eOHOTo mpeameTra «XUMHUS» Ha YPOBHE CpPEIHEro
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXTpeIMeTHbIC) OOICHAYYHBIE TIOHATHS, OTPAXKAIOIINE IIEIIOCTHOCTh HAYYHOU KapTUHBI MUPa
u creruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOII0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);
VHHUBEpCaIbHbIe yueOHBIC ACHCTBUS (MO3HABATEIBHBIE, KOMMYHHUKATUBHBIC, PETYISITHBHBIC),
obecneunBaromue GopmMupoBanue GyHKIUOHATHLHOW IPAMOTHOCTH U COLIMATIbHOM KOMITETEHIIUU
00yJaromuxcs;

CIIOCOOHOCTh oOyuaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCHUTITNHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeaMeTHble  pe3yJabTaThl  OTPAKAOT  OBJIAJCHHWE  YHUBEPCATbHBIMU _ VICOHBIMHU
[I03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBUSIMHU.

OBnaJicHre YHUBEPCAITbHBIMU YICOHBIMU ITO3HABATCIBHBIMH JCHCTBUSIMHU:

1) 0a30BbIE JIOTUYECKUE JICUCTBHUS:

CaMOCTOSITEILHO ~ (OPMYJUPOBAaTh W aKTyalIM3WpPOBaTh MpoOOJIeMy, BCECTOPOHHE &
paccMaTpuBaTh;

OTIPEICIIATH TN JISATEIIBHOCTH, 3a]aBasi MapaMeTPhl U KPUTEPUH UX JOCTHKCHHS, COOTHOCUTH
pe3yNbTaThl AESITEILHOCTH C TOCTABICHHBIMU LEJSMH;

UCIIOJIb30BAaTh IPU OCBOCHWUW 3HAHWA TPUEMBI JIOTHYECKOTO MBIIIICHUS - BBIACIATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE TOHSITHS JIsI OOBSICHEHUS OT/ICTBHBIX (DAKTOB M SBIICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIacCU(PUKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;
YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/Ty N3y9aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHUECKHE paCCYXJACHUS (MHIYKTUBHBIC, JACTYKTUBHBIC, 1O AHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSAX, ()OPMYJIUPOBATH BBIBOIBI U
3aKTIOYCHHUS,

NPUMEHSTh B TMPOIECCE TO3HAHUS, WCIOIb3yeMble B XHMHH CHMBOJHYECKHE (3HAKOBEIC)
MOJIeJIH, TPeo0Pa30BBIBATh MOAEIBHBIEC MPEACTABICHUS - XMMUYECKUIN 3HAK (CHMBOJ) JIEMEHTA,
XuMHUYeckas (opmyrna, ypaBHEHHWE XHMHYECKOW pPEaKIUu - TPH PEIICHUH y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHSATh Ha3BaHHBIE MOJIEIbHBIC IMPEICTaBICHUS
JUTSI BBISIBJICHUS XapPaKTEPHBIX MTPH3HAKOB U3y4aeMbIX BEIIECTB U XMMHUSCKUX PEAKIIHH.

2) 0a30BbIe UCCIEA0BATEIbCKUE JICUCTBHUS:

BJIQJICTh OCHOBAMHM METOJIOB HAyYHOTO TIO3HAHHS BEIICCTB W XHMHUYCCKHAX PEaKITHii;
(dbopMyITHUpOBATH IEH U 33J]a41 UCCIIEIOBAHMS, UCIIOJIb30BATh MTOCTABIEHHBIE U CAMOCTOSTEIIEHO
c(OpMYJIMPOBAaHHBIE BONPOCHI B KAa4eCTBE MHCTPYMEHTA IIO3HAHWS W OCHOBBI  JUJIS
(dbopMUPOBAaHUS TUMOTE3HI 0 TPOBEPKE MPABUIBLHOCTH BBHICKA3BIBAEMBIX CYXKICHUN;

BJIQJICTh HABBIKAMH  CAMOCTOSITCILHOTO IUIAHUPOBAHWUS W TPOBEACHHS  YICHHUYSCKUX
DKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOJaTh 32 XOJOM TPOIlecca, CaMOCTOSTEIIEHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (popmyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

MpHOOpPETaTh OMBIT YYCHUUYECKON HCCIIEeOBATENbCKOW U TMPOEKTHOW AESITeIbHOCTH, MPOSIBIAThH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PEIEeHUs MPAKTHUYECKUX
3a/1a4, MPUMEHEHHIO Pa3TUYHBIX METOIOB TTO3HAHMS.

3) pabora ¢ nHdopManmei:
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OPUEHTUPOBAThCSI B PA3IMUYHBIX MCTOYHHMKAX MHGPOpMAaLMU (HAaydyHO-TIONMYJspHas JUTeparypa
XUMHUYECKOTO COJIEp)KaHUs, CIpaBOYHBIE MMOcoOus, pecypchl HHTepHera), aHaIM3MpPOBAThH
UHQOPMALIMIO pa3IM4YHBIX BUAOB U (OpM MpencTaBieHUs, KPUTUYECKU OLIEHUBATh €&
JIOCTOBEPHOCTH U HETIPOTUBOPEUNBOCTH;

(GopMynupoBaTh 3ampochl M IMPUMEHATh pa3IUYHble METOABI INpPU IOUCKE M O0TOOpe
uHpopManru, HeoOXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3a7a4u ONpeeEHHOTO THIIa;
npuoOpeTaTh ONBIT HCHOJIb30BaHUA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIMH H
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (DOpPMYy NPEACTaBICHUS HHPOPMALUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JIPYTHUE);

UCIOJIb30BaTh HaYYHBIH A3BIK B Kau€CTBE CPEJCTBa MpH paboTe ¢ XMMHUUYECKOH MH(pOpMaLuei:
OPUMEHATh MEXIIpEIMETHbIE ((PU3NYECKUe U MaTeMaTHYeCKHe) 3HAKU U CHMBOJIBI, (hOPMYIIHI,
abOpeBHaTypbI, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

OBnajieHNe YHUBEpCATbHBIMY KOMMYHUKATUBHBIMU JICHCTBUAMMU:

3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJTaeMOW TEeMbl B XOJ€ AWAIOTa W/MIN JHCKYCCHH,
BBICKa3bIBaTh MJI€H, (OPMYJIHUPOBATh CBOU MPEIJIOKEHHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IIPE3€HTAlMeld pe3y/lbTaTOB IO3HABATENIbHON JESATEIbHOCTH, MOJIYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHHHM XHMHUYECKOTO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO HCCIEAOBAaHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanmu3anuy y4eOHOro IMpoekTa W (HOPMYyIHPOBATH BBIBOJBI 1O PE3yiIbTaTaM MPOBEIEHHBIX
UCCIIEIOBaHUM TyTEM COTIacOBaHMSI TO3ULMH B X0/1€ 00CYXIeHUS U 00MEHa MHEHHSIMU.
OBnajieHNe YHUBEPCAIbHBIMH PETYISTHBHBIMHU JICHCTBUAMHU: CAMOCTOSTEIBHO IJIAHUPOBATH H
OCYILECTBIISITh CBOIO II03HABAaTEJIbHYI JAEATENbHOCTb, oOIpenenss e€ Lead | 3a4aud,
KOHTPOJIMPOBATh M 10 Mepe HEOOXOAWMOCTH KOPPEKTHPOBATH IPEIIaraeéMblii ajJrOpuTM
JeMCTBUI TpH BBIMOJHEHUM YYEOHBIX M HCCIIEAOBATEeNILCKUX 3ajiad, BbIOMpaTh Haumbosee
3¢ (deKTUBHBINA CIIOCOO MX pelIeHHs] C Y4ETOM IMIOJIyYE€HHs HOBBIX 3HAHUW O BEIIECTBaX U
XUMHUYECKHUX PeaKIUsX;

OCYIIIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEILHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

Hpe)lMeTHble pe3yJbTaThbl

1) chopMHUPOBAHHOCTh TPEACTABJICHHUI: O XUMHUYECKOW COCTABIISIIONIEH €CTECTBEHHOHAYYHOM
KapTUHBI MHpa, POIU XUMHH B TO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIUOHAJIBHOW TIPAaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
NPAaKTUYECKUX 3aJlad M HKOJOTMYECKM OOOCHOBAHHOI'O OTHOUIEHHS K CBOEMY 3/I0pOBBIO U
MPUPOJHON Cpelie;

2) BlaJeHUE CUCTEMOM XMMHUYECKHUX 3HAHM, KOTOpas BKJIIOYAET: OCHOBONOJATAIOIIUE TOHATHS
(XMIMHUYECKHUI 3JIEMEHT, aToOM, 3JIEKTPOHHAss 000J04Ka aToMma, S-, p-, J-3JIeKTpOHHBIC OpOUTAIH
aTOMOB, HOH, MOJEKYyJla, BaJ€HTHOCTb, AJIEKTPOOTPHULATEIbHOCTh, CTENEHb OKHCIIECHUS,
XUMHUYECKasi CBsI3b, MOJIb, MOJISIpHAasT Macca, MOJIAPHBIA 00bEeM, YIJIEPOJIHBIM CKEJET,
GyHKIIMOHAIbHAS TPYMIMa, paguKan, H30MEpHUs, W30MEpbl, TOMOJIOTHMUYECKUN pPsia, TOMOJIOTH,
YIIIEBOIOPOAbI, KUCIOPO- U a30TCOJAEpKAIINe COeTUHEHNUs, OMOJIOrMYeCKH aKTUBHbBIE BEIIECTBA
(YyraeBojbl, JKUpbI, OENIKH), MOHOMEp, IMOJUMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYIISPHBIE
COCIMHEHUS, KPUCTAIUIMUECKas penieTka, THUIbl XUMHUYECKHX peakuuid (OKUCIUTEIBHO-
BOCCTAHOBUTEINIbHBIE, HK30- W HHIOTEPMHUUYECKHE, pEeaKkIUy HOHHOro oOMeHa), pacTBOD,
AIIEKTPOJIUTHI, HERJIEKTPOJIUTHL, ANEKTPOIUTUYECKAs JUCCOLIMAIINS, OKHUCJIUTETD,
BOCCTaHOBHUTEIb, CKOPOCTh XMMUYECKON PEaKIMy, XUMHUUECKOE PAaBHOBECHUE), TEOPUU U 3aKOHbI
(Teopusi XMMHYECKOTO CTPOCHHSI oOpraHuueckmx BemectB A.M. byrtiepoa, Teopwus
JNIEKTPOJIUTUYECKON  Jaucconuanuu, nepuonunuyeckuii 3akoH .M. Menneneesa, 3akoH
COXpaHEHMsSI MAacCChl), 3aKOHOMEPHOCTH, CHMBOJMYECKHUN S3BIK XUMHUH, (PaKTOIOTUYECKUE
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CBE/ICHUSI O CBOWCTBAaX, COCTaBe, MOJIY4YEHUH M O€30MIaCHOM HCIOJIb30BAHUU BaXKHEHUIIMX
HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH JIESTETLHOCTH YEJIOBEKa,

3) chopMUPOBAaHHOCTh YMEHHI BBIABIATH XapaKTEpHbIE NMPU3HAKU U B3aMMOCBS3b M3Y4YEHHBIX
HNOHSTUM, NIPUMEHATH COOTBETCTBYIOLIME IOHATUS IPU ONMCAHUU CTPOEHMSI U CBOICTB
HEOPraHMYeCKUX M OPraHMYeCKMX BEIIECTB M MX IMPEBPALICHUH; BBIABIATH B3aUMOCBS3b
XUMHYECKMX 3HAHUH C NOHATUAMM U TPEACTABICHUSAMHU JIPYTUX €CTECTBEHHOHAYUYHBIX
IPEIMETOB;

4) chopMUPOBAHHOCTh YMEHHH HCIIOIB30BaTh HAWMEHOBAHUS XHWMHYECKHUX COEAMHEHHH
MEXYHApOJHOIO COI03a TEOPETUYECKOM M NPUKIAJHOW XUMHUM U TPUBHAJIbHBIC HA3BaHUS
BO)XHEUIINX BEIIECTB (3THIICH, alleTUJICH, TTIUIepHH, (heHo, popManbaeru, yKkCycHas KUcioTa,
[JIMLUH, YrapHbli ra3, YIJIEKUCHbIM ra3, aMMMaKk, ramieHas W3BeCTb, HeralieHas H3BeCTb,
NUTHEBAsE COAA M JIPYTUX), COCTABIATH (DOPMYJIbl HEOPTAaHMYECKHX M OPraHUYECKHUX BEIIECTB,
YPaBHEHMsI XHMHYECKHUX pEakLUd, OOBICHATh MX CMBICH;, HOATBEPXKIaTh XapaKTepHbIE
XUMHUYECKHE CBOICTBA BELIECTB COOTBETCTBYIOIIMMHU 3KCIEPUMEHTAMHU U 3alUCSIMHU YpaBHEHUN
XUMHUYECKHX PeaKluii;

5) chopMHPOBAaHHOCTh YMEHUI yCTaHABIMBATH NPUHAIJICKHOCTh U3YUYECHHBIX HEOPTaHUYECKHX
U OPraHMYECKUX BEIECTB K ONPEAEICHHBIM KilaccaM M TpyIaM COeAMHEHUH, XapakTepu30BaTh
X COCTaB M BaKHEWIME CBOICTBA; OMNPENENATh BUIbl XUMHUYECKHX CBsI3€l (KOBaJEHTHas,
UOHHAsi, MeTaJuIMYyecKas, BOJOPOJHAs), THUIBl KPUCTAUIMYECKHX PEIIETOK BEIIECTB;
KJIacCU(UIUPOBATh XMMUYECKHE PEaKIUH;

6) BiaJileHHE OCHOBHBIMM METOJaMM HAy4yHOIO IO3HAHUS BEIIECTB M XUMMUYECKUX SIBICHUMN
(HabmroieHre, U3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHHE);

7) chOpMUPOBAHHOCTh YMEHHM MPOBOJAUTH PACcCUeThl 10 XMMUYECKUM (OPMYJIaM U YPaBHEHUSIM
XUMHUUYECKHUX PEAKIHUI C UCII0JIb30BAHUEM (DU3MUECKUX BEIMUYMH, XapaKTEPU3YIOLIUX BEILECTBA C
KOJINYECTBEHHOM CTOPOHBI: Macchl, OObeéMa (HOpPMaJbHbIE YCIOBMS) TIa30B, KOJIMYECTBA
BEIIECTBA; WCIOJIb30BATh CHCTEMHbBIE XUMHYECKHE 3HaHUS [JJs TPUHATHS pelIeHud B
KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

8) chopMHUPOBAHHOCT, YMEHMH IUIAHUPOBATH M BBINOJHATH XHUMHUYECKHH HKCIEPUMEHT
(peBpallleHus] OPraHNYeCKUX BEIIECTB IPU HAarpeBaHWUH, MOJYYEHHUE ITHICHA U U3Y4YEHHUE €ro
CBOICTB, KaueCTBEHHBIE PEAKIUU Ha aJbJAETUAbI, KpaxMmal, YKCYCHYIO KUCJIOTY; JeHaTypaius
OeKOB MpPU HArpeBaHUM, LIBETHbIE peakIUHu OEJIKOB; MPOBOIUTH PEAKLUU HMOHHOTO OOMEHa,
ONpeAeNATh Cpely BOAHBIX PACTBOPOB, KAUECTBEHHBIE peaklUUMU Ha cyinbdar-, KapOoOHAT- U
XJIOPUA-aHUOHBI, Ha KaTHMOH aMMOHHS; pellaTh AKCHEpUMEHTAlbHbIE 337ayd IO TeMaM
"Metamnsl" u "Hemeramisl") B COOTBETCTBHMM C MpaBWJIaMHU TEXHUKU O€30MacCHOCTH IIpH
oOpalleHnn ¢ BeleCTBaMU U J1aOOpaTOPHBIM 00OpYIOBAHUEM; MPEJCTABIATh PE3YIbTATHI
XUMHYECKOI0 S3KCIepuMeHTa B (opMe 3aluCd YpaBHEHUH COOTBETCTBYIOLIUX pEAKIUN U
(GbopMynHpOBaThH BHIBO/IBI HA OCHOBE ATHUX PE3yJIbTaTOB;

9) chopmHupoBaHHOCTH YMEHHSI aHAIU3UPOBATH XMMHUYECKYI0 MH(QOPMAIMIO, MOJIy4aeMylo U3
pa3HBIX HCTOYHHUKOB (CPesICTB MaccoBOM MH(opMarum, cetb UHTepHeT u apyrue);

10) cdopMupOBaHHOCTH YMEHUH COOMIOJATh NPaBHJA HKOJOTMYECKH IIeJIecCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATETBHOCTH B LENAX COXPAHEHHs CBOEro 370pOBbs U
OKpY’Karolled MPUPOAHON Cpelbl; YUUTHIBaTh OMACHOCTh BO3JCHCTBHUS HA YKUBBIE OPTaHU3MBbI
OIIPEEIIEHHBIX BEIIECTB, TOHUMAsl CMBICII IIOKA3aTels IPEAEIbHON JOMYCTUMON KOHIIEHTPALUY;
11) nnsa oOydaromuxcsi ¢ OTpaHUYEHHBIMH BO3MOXHOCTSIMU 370POBbs: CPOPMUPOBAHHOCTH
YMEHUSI TPUMEHSTbh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHMS BEIIECTB MU
XUMHYECKHX SBICHUH;

12) ans cnenbIX M C1abOBUAAIMIKX OOydaromuxcs: cOPMUPOBAHHOCTh YMEHHS MCIOJIb30BATh
penbedHo Toueunyto cucremy obo3Hauenuit JI. bpaitng muist 3anucu XxumMudeckux Gopmyi.

[IpenMeTHbIE pe3yabTaThl OCBOCHHUS MPOTrPAMMBI CPEIHEro O0IIero o0pa3oBaHUs 10 XUMUU Ha

0a30BOM ypOBHE OPHEHTHPOBAHBI HA OOECTICUCHUE MPEUMYIIECTBEHHO 00111e00pa3oBaTeIbHON U
0OIIEeKYIbTYPHON MOATOTOBKH oOydarommxcs. OHU BKITIOYAOT crienuduueckue st yaeOHOTO
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npeaMeTa «XWUMHs» HaydHbIe 3HAHHS, YMEHHUS M CIOCOOBI JEUCTBUI 1O OCBOCHHIO,
MHTEPIIPETALIMM U TNPeoOpa30BaHUIO 3HAHUN, BUJBI JEATEIBHOCTH IO IOJIYYEHHIO HOBOIO
3HAHUS W NPUMEHEHUIO 3HAHUU B PA3IMYHBIX YYEOHBIX W PEaJbHBIX JKU3HEHHBIX CUTYalUAX,
CBA3aHHBIX C XMMHEH. B mporpamme nmo XMMHHU NpPEAMETHBIE PE3YJIbTAThl IPEICTABIECHBI 110
rojilaM U3y4eHusl.

K xonny o0yuyenus B 10 kJiacce mnpeaMeTHble pe3yJbTaTbl OCBOCHHMSI Kypca
«Oprannyeckasi XMMHSD» 0TPaKAKOT:

c(OpPMHPOBAHHOCTh NPEACTABICHUI 0 XMMHUYECKON COCTaBJISIIOLIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUU SBICHUN NPUPOABI, B (OPMUPOBAHUU
MBIIUICHUSI U KYJIbTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOH TI'PaMOTHOCTH, HEOOXOIMMOHN IUis
pelleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHON Cpeie;

BJIQJICHHE CHCTEMOM XMMHMYECKHUX 3HAHMM, KOTOpas BKIIOYACT: OCHOBOIOJATAIONINE TMOHSTHS
(XMMHUYECKUI DJIEMEHT, aTOM, OJIIEKTPOHHas O0OJOYKa aToMa, MOJIeKyJa, BaJCHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, XHUMHUYECKas CBA3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpaméHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA 00BEM, YITIEpOIHBIA  CKEJeT,
dbyHKIIMOHAIbHAS TPYIIA, paguKand, H30MEpHUs, U30MEpPbI, TOMOJIOTUYECKUN pPsi, TOMOIIOTH,
YIIIEBOAOPOAbI, KUCIOPOA U a30TCOJEPIKALINE COCIUHEHUSI, MOHOMEp, NOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COSTMHEHUS );

TEOpUU M 3aKOHbI (Teopusi CTPOEHMsI opraHudeckux BemecTB A.M. bytiepoBa, 3akoH
COXpaHEHUS MaCChI BEILIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKUN 3bIK XUMUM;

MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAIME B OCHOBE MMOHUMAHHS MPUYMHHOCTH U CUCTEMHOCTH
XUMHYECKHX SBJICHHUH, (DaKTONOTHYECKHE CBEICHHS O CBOWCTBAaX, COCTaBE, IOJIYYCHUU U
0e30MacHOM HCHOJB30BAHUU BAXKHEHIINX OPraHMYECKUX BEHIECTB B OBITY M MPAaKTHUECKOM
JIeSITEIbHOCTH YEJI0BEKa,

c(OPMHPOBAHHOCTh YMEHHMH BBISBIATH XapaKTepHbIE MPHU3HAKM TOHATHH, YCTaHABIMBATH MX
B3alMOCBSI3b, HUCII0JI30BaTh COOTBETCTBYIOLIME TOHATUS IPU ONMHMCAHUU COCTaBa, CTPOEHUS U
IIPEBPALICHUI OPraHU4YECKUX COEIMHEHU;

c(OpMUPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJHMKY JJISi COCTaBJIEHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHUYECKUX BEIIECTB
U YpaBHEHUN XMMHUYECKHX peaklUi, U3rOTaBIMBaTh MOJEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL AJUTFOCTPALIUU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOECHMUS;

c(OpMUPOBAHHOCTh YMEHUU YCTAHABIMBATh MPUHAAJICKHOCTb H3YYEHHBIX OpPraHMYECKHUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpeNelEHHOMY KJIAcCy/TpyIIe COEIUHEHUMN
(yrnmeBomopobl, KHCIOpOA M  a30TCOAEpXKAlllu€ COEIUHEHUS, BBICOKOMOJIEKYIISIPHbIE
COEJMHEHUs), JaBaTh UM Ha3BaHMs Mo cucrtemarnyeckoi HomeHkiatype (IUPAC), a takxke
NPUBOJUTH TPUBUAIbHBIE HA3BaHMs OT/EIbHBIX OPraHUYECKHUX BEIIECTB (ITHJIEH, MPOIMUJIEH,
alleTUsIeH, STHJIEHIJMKONb, TJIMLEPUH, (eHod, (OopMaibAerull, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KUCIIOTa, CTE€ApUHOBAsI KHUCIIOTA, TJIIOK03a, (GpyKTO3a,
Kpaxmail, [eJUTF0JI03a, TIUIHH);

c(OpMUPOBAHHOCTh yYMEHMSI OMNpPEAENATh BHUIbl XHMHUYECKOM CBSI3M B OpPraHMYECKUX
COeMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OpMHUPOBAHHOCTh YMEHHUS MPUMEHSTH MOJIOKEHUSI TEOPUN CTPOEHHUSI OPTaHUYECKUX BEIIECTB
AM. BytnepoBa ansi 00BSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;
3aKOH COXPaHEHUs MacChl BELIECTB;

c(OpPMHPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh COCTaB, CTPOEHHE, (PU3NYECKHEe U XUMHYECKUE
CBOMCTBa TUNUYHBIX NPEACTABUTENECH pa3IMUHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH,
3TaH, STWJIEH, NPONWIEH, ameTwieH, OyraaueH-1,3, metunOyranuen-1,3, OeH305, MeTaHOI,
9TaHOJ, STUJICHTJIUKOb, TIULEPUH, (PEHO, alleTadbAeTUua, MypaBbuHas U YKCYCHasi KUCIIOTHI,
IJII0K03a, Kpaxmaj, LEJUI0J03a, aMMHOYKCYCHAs KHUCIIOTa), WIUIOCTPUPOBATH TE€HETHYECKYIO

Mporpamma - 03



8

CBSI3b MEXJY HUMHU YPAaBHEHUSIMHU COOTBETCTBYIOIIMX XMMHYECKUX PEAKIHUM C UCIIOJIb30BaHUEM
CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHHMSI XapaKTEpHU30BaThb HCTOUYHUKH YIJIEBOJAOPOIHOTO CHIPhs (HE(TH,
IOPUPOIHBIN Tra3, yroib), COCOOBl UX MEPEepadOTKH M MPAKTHUECKOE MPUMEHEHHE MPOJYKTOB
nepepadoTKy;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOJUTH BBIUYMCICHUS 110 XUMHYECKHM ypaBHEHHSM (Macchl,
00BéMa, KOJIMYECTBAa HMCXOJHOIO BEIIECTBA MM NPOAYKTAa pPEaKIMH IO H3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOTO U3 UCXOHBIX BEILECTB MWJIM IIPOIYKTOB PEAKIIUN);
c(OpMHUPOBAHHOCTh YMEHHUH BJAJIeTh CUCTEMON 3HAHUN OO0 OCHOBHBIX METOJAaX HAy4YHOTO
MO3HAHUSI, WCIOJIb3yeMbIX B XHMHUM MPU HM3YUYCHUH BEHIECTB U XHUMHUYECKUX SIBJICHUU
(HaOnrofieHue, UW3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JJIs] IPUHSTHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIUSX, CBI3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh yYMEHHUH COONIOAATh MpaBUJia TOJB30BAHHUS XUMHUYECKONW TOCYIOM U
71ab0paToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBUiia OOpaIleHus C BEIIECTBAaMH B COOTBETCTBUU C
UHCTPYKIHUSMHU 110 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHHM IUIAHUPOBATh M BBIMNOJHATH XUMHUYECKHHA OKCHEPUMEHT
(mpeBpallleHusl OPraHUYECKUX BEIECTB IPU HAarpeBaHUU, NOJYyYEHUE ATHIECHA U HU3YYEHHUE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OPraHUYeCKHX BEIIECTB, JEHaTypalus OElKOB Hpu
HarpeBaHWM, IIBETHBIC PEAKIUU OEIKOB) B COOTBETCTBUU C MPABWIAMH TEXHHKH 0€30MacHOCTH
npu OoOpallleHuu C BEIIECTBAMHU U JTAOOPATOPHBIM O0OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThI
XUMHYECKOTO JKCIIEpUMEHTa B (hOpMe 3aluCH ypaBHEHHHA COOTBETCTBYIOUIMX PEAKIHA |
(dbopMynupOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HMH(OpMAIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanmu, UHTEpHET U ApYyrux);
c(hopMUPOBAHHOCTh YMEHHI COOJIOIaTh MPaBUJia YKOJIOTUYECKH 11eJIeCO00Pa3HOT0 TIOBEICHHUS B
OBITY M TPYAOBOW JEATEIbHOCTH B IIENIAX COXPAHEHHs CBOETO 3JI0POBbS U OKpYXKarolen
IPUPOJIHOM Cpefibl, 0CO3HABATh OMACHOCTh BO3ECHCTBUS Ha JKUBBIE OPTaHU3Mbl ONPEIEIEHHBIX
OpraHMYECKHUX BEIIeCTB, NOHMMas cmbicin Toka3atens [IJIK (mpegensHo gomycTumMoit
KOHIEHTpAllMU), TMOSACHATh Ha IpPUMEpPax CHOCOObl YMEHbBIIEHUS U MPEeAOTBpAIEHUsS HX
BPEIHOTO BO3ACUCTBHSI HA OPraHU3M YEJIOBEKa,

JUIsl O0y4aroUMXcs C OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pPOBbSI: YMEHUE NMPUMEHSTh 3HAHUS
00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHYECKHX SBJICHHUIA,

JUISL CJIETIBIX M CJIa0OBUAAIIUX OOYYalOUIMXCS: YMEHHE HCIOJIb30BaTh PEIbepHO TOUYEUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1uist 3anucu Xumuyeckux Gopmyt.

K xonuny oOydenusi B 11 kiacce mpeaMeTHble pe3yJbTaTbl 0CBOeHHMs Kypca «O0mas u
HEOPraHu4ecKass XuMHUsD> OTPAKAKOT:

c(hOPpMUPOBAHHOCTh TIPEACTABICHH O XWMHUYECKOH COCTaBISAIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHpa, POJIU XHUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TPAMOTHOCTH, HEOOXOJUMOW [UIsl pelleHus
NPAaKTUYECKUX 3aJad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MPUPOJHON Cpelie;

BJIQJICHUE CHCTEMOM XMMMUYECKHUX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE TOHATUS
(XMMHUYECKUIl JIEMEHT, aToM, H30TOM, S-, p-, d - 3JIEKTPOHHBIC OpPOWTAM aTOMOB, HOH,
MOJIEKyJa, MOJb, MOJSPHBIH OO0BEM, BaJIEHTHOCTb, AJIEKTPOOTPHULATENLHOCTh, CTENEHb
OKHUCJICHHS, XHUMHUYecKas CBs3b (KOBaJIEHTHas, HWOHHAas, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasi  peméTka, TUIBl ~XMMHUUYECKMX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOIUTUYECKAsE TUCCOLMAIUS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCThH
XUMHUYECKON peakiuy, XUMUYECKOe paBHOBECHE);

TEOPUH W 3aKOHBI (TEOpHUs DJICKTPOIMTHYECCKOW AMCCONMAINK, Tepuoaudeckuii 3akon JI.H.
MenpeneeBa, 3aKOH COXPAHEHHUSI MacChl BELECTB, 3aKOH COXPAHEHUS U IPEBPALEHUS SHEPTUU
OpyU  XUMHUYECKHX  PEaKIMsiX), 3aKOHOMEPHOCTH, CHMBOJMYECKHH  SI3BIK  XHUMHUH,
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MHUPOBO33PEHYECKUE 3HAHUS, JIe)KAIMe B OCHOBE MOHUMAHHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SBJICHHUH, (DAKTONIOTHYECKHE CBEICHHS O CBOWCTBAaX, COCTaBE, IOJIYYCHUU U
0€30MacHOM HCIMOJIb30BAaHUHM BKHEUIIMX HEOPTaHUYECKUX BEIIECTB B OBITY U MPaKTHYECKOI
JIESITEIIbBHOCTH YEJI0BEKa,

c(hOpMUPOBAHHOCTh YMEHUIl BBISBISATH XapaKTepHbIE NMPU3HAKU IMOHSATHM, yCTaHABIMBATh HUX
B3alMOCBS3b, MCIOJb30BaThb COOTBETCTBYIOLIME IOHATHUSI NPU ONMCAHUU HEOPraHMYECKHUX
BEIIECTB U UX MPEBpaIllCHUM;

c(OPMHPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JUIsI COCTaBICHUS (PopMyIt
BEIIECTB U YPaBHEHUI XMMHYECKHX peakiui, cucreMaTnueckyro HomeHkiaarypy (IUPAC) wu
TPUBUAJIbHBIE HA3BAHUS OTIEJIbHBIX HEOPraHMYECKUX BELIECTB (yrapHblil a3, YIJIEKHCIbIN ras,
aMMuak, raiéHasi U3BeCTh, HeraléHas u3BecTb, MUThEBAs COJa, MUPUT U ApYyrue);
c(OPMHPOBAHHOCTh yYMEHHUI ONpEAENATh BAJCHTHOCTh M CTEHEHb OKHCICHHS XHMHUYECKHX
3JIEMEHTOB B COEIMHEHUSX Pa3IMYHOIO COCTAaBa, BUJ XMMHUYECKOM CBSI3U (KOBaJICHTHAsl, MOHHAS,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAJIMYECKON PEIIETKH KOHKPETHOIO
BellecTBa (aToOMHasi, MOJCKYJSpHas, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMUECKUX COECTUHEHUII;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAATIC)KHOCTh HEOPTraHMYECKUX BEIIECTB M0 UX
COCTaBy K ONpEACNEHHOMY KJIACCY/TPYNIe COSAMHEHWH (TPOCThIe BEIIECTBA - METAJUIBI U
HEMETAaJUIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTepHbIE TUAPOKCUIBI, COJIH);
c(hOpMUPOBAHHOCTh YMEHHUI pacKpbIBaTh CMBICH mepuoaudeckoro 3akona /.M. Menzaeneea u
JEMOHCTPHUPOBAThH €r0 CUCTEMATHU3UPYIOIIYI0, OObSICHUTEIbHYIO U TPOTHOCTUYECKYIO (DYHKIINU;
c(OpMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB XUMHHYECKHX
anemeHToB 1-4 nepuonos Ilepuonnyeckoii cucreMsl xumudeckux snemeHToB J[.1. Menneneena,
UCIIOJIB3Ysl TMIOHATHUS «S-, P-, 0-3J€KTPOHHBIC OPOUTAINY, «IHEPTETUUECKHE YPOBHUY», OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX JIEMEHTOB U UX COCTUHEHHH 10 TepruoiaM u
rpynmnaMm [lepuoanueckoi cucremsl XxuMuueckux ieMeHToB /.M. Menpeneesa;
c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMHUCHIBaTh) OOILIME XHWMHYECKHE CBOMCTBa
HEOPraHMYECKUX BELIECTB Pa3IMYHbIX KJIACCOB, MOJATBEPKIaTh CYIIECTBOBAaHHUE I€HETHUYECKOM
CBA3M MEXJy HEOPraHMYECKHMHU BEIECTBAMHU C IIOMOILBIO YPaBHEHUN COOTBETCTBYIOLIMX
XUMUYECKHUX PEAKIUM;

c(OPMHUPOBAHHOCTb YMEHMS KJaccu(UUUpPoOBaTh XMMHUYECKHUE PEaKIUH IO Pa3IUYHbIM
npu3HakaM  (YUCIly M COCTaBy pearupyroliuX BEUIECTB, TEMJIOBOMY A3(PQEeKTy peakiuH,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YIaCTUIO KaTalu3aTropa);
c(OpMUPOBAHHOCTh YMEHHUH COCTaBJISATh YPABHEHMsI pEaKUU{ pPa3JIMYHBIX THUIIOB, MOJHBIE U
COKpAIllEHHbIE ypaBHEHUS peakiMii MOHHOTO OOMEHa, YYUThIBasl yCJOBHUS, NMPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHMH MPOBOJUTH PEAKLUHU, MOATBEPXKIAIOIINE KaueCTBEHHBIH COCTaB
pa3IMYHbIX HEOPTaHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE
B BOJIHBIX pacTBOpax HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHM  pacKphIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakIuii TOCPECTBOM COCTABICHHSI AIEKTPOHHOTO OajlaHCca ATUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOH peakuuud OT
pa3NuYHbIX (HAaKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO0 PaBHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTb XWMHUYECKHE MPOLECCHI, JIeXKAallhe B OCHOBE
MPOMBIIIJIEHHOTO TOJIYY€HUS CEpPHOW KHUCIOTH, aMMHakKa, a Takxke CGHOPMUPOBAHHOCTD
npecTaBieHuid 00 OOIMIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOiieMax XHUMUYECKOTro
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOJUTH BBHIYMCICHUS C HUCIOJIb30BAHUEM IOHSITHUS «MaccoBas
JIOJIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUICHHM ra30B MPU XUMUYECKUX PEAKIUIX, MACChI
BEIIIECTBA WM 00BEMA Ta30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce UM 00bEMY OIHOTO
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U3 Y4YacTBYIOIIMX B PpEaKIMUU BEHIECTB, TEIIOBOro 3(d@dexra peaklud Ha OCHOBE 3aKOHOB
COXpaHEHHUS MACChl BEUIECTB, IPEBPAILICHUS U COXPAHCHUS YHEPTUU;

c(OpMUPOBAHHOCTh YMEHHMM COONIOAATh MpaBWiIa TOJH30BAHUS XUMHUYECKOH IMOCYIOUW H
n1abopaToOpHEIM 000pYIOBaHUEM, a TAKXKE TpaBHUiia 0OpAIeHHUs C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKIHUSMU MO BBHITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c()OPMUPOBAHHOCTh YMECHHM IUTAHUPOBATh ¥  BBHINOJHATH XUMHYECKHHA  JKCIEPUMEHT
(paznmokeHue NEpOKCHIAa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMpEIeNIeHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAITBHOTO MHAUKATOPA, BIUSHUE PA3TUYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklWd HOHHOro OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynb(ar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau o TtemMam «Metamnel» u «Hemeramibl») B COOTBETCTBUM C MpaBUJIAMH TEXHUKU
0€30MacHOCTH MpU OOpAIIeHNUH C BEIECTBAMH U JIA0OPATOPHBIM 00OPYIOBAHHEM, MIPEICTABISATh
pe3yNbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3alucH ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii ¥ GOopMYyIUPOBATEH BHIBOJIBI HA OCHOBE 3THX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh yYMEHUW KPUTUYECKH AaHAIM3UPOBATh XHUMUYECKYI0 HH(POpPMAIHIO,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYyHHKanuu, WHTepHEeT u
JPYTHX);

c(hOpPMHUPOBAHHOCTh YMEHU COOJIOIATh MPAaBUJIA SKOJIOTHICCKH 1IEJIECO00Pa3HOTO MOBEACHHUS B
OBITY U TPYIAOBOH JAEATENBHOCTH B LEISX COXPAHEHHS CBOETO 3/0POBbS U OKpYKAIOIIen
IIPUPOJHOM Cpellbl, OCO3HABATh ONACHOCTh BO3JCHCTBHS Ha KMBbIE OPraHU3MbI OIPEIEIEHHBIX
BellecTB, MoHuMas cmbica nokaszatens [I/IK, moscHsaTh Ha mpumepax crnocoObl YMEHBILICHUS U
MPEAOTBPAIIEHUS UX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKA;

JUTsE OOYYaroUIMXCs C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMHU 3/I0POBbSI: YMEHUE MPUMEHSITh 3HAHUS
00 OCHOBHBIX AOCTYIIHBIX METOJaX IMO3HAHHWA BCIICCTB U XUMHUYCCKUX ﬂBJIeHI/II\/JI;

JUISL CJICTIBIX M CJIa0OBUAAIIUX OOYYAIOUIMXCS: YMEHHE HCIOJIb30BaTh pelbehHO TOUYCUHYIO
cucrteMy o6o3Hauenuii JI. bpaiins nys 3anucu xuMudeckux Gopmys.

2.Conep:xkanue ydueOHOr0 nmpeamera.
Conep:xanue o0yuenus B 10 kiacce.

Opranuyeckasi XuMHs.

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMMH.

IIpeameT opraHnyecKol XMMHM: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B MTOJYYEHUN HOBBIX
BEUIECTB U MAaTe€pHAJIOB. Teopusi CTpOEHHs OpraHMuYecKux coennHeHuit A.M. byrtieposa, e€
OCHOBHbIE TmonoXkeHus. CTpyKkTypHble (OpPMYJIBI OpPraHUYECKUX BellecTB. ['omororus,
n3oMepusd. XUMHUUYECKas CBSA3b B OPTaHUYECKUX COCIUHEHUAX - OAVMHAPHBIC U KPATHBIEC CBS3H.
[IpencraBinenne o kinaccudukaluu OpraHMYecKux BemlecTB. HoMeHkiaTypa opraHMYecKHX
COCIMHEHUIN (CUCTEMAaTHyecKas) M TPHUBUAIBHBIE Ha3BaHMWS BAXKHEHIIMX NPEACTaBUTENIEH
KJIACCOB OPraHUYECKHUX BEUIECTB.

OKCHEpUMEHTAJILHBIE METO/bl W3YYEHHs BEIIECTB W UX MPEBPALICHUN: O3HAKOMJIEHHE C
o0pa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMHM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYI
OpPraHMYeCKHUX BEIIeCTB, HAOJIOJEHWE W ONHMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO
MPEBPAIEHUIO OPTaHUYECKUX BEIECTB MPU HAarpeBaHUM (IJIaBjeHHUEe, OOyTIMBaHUE U TOPEHHE).

Yraesogopoabl.

AJKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMUECKHU psia. MeraH W 3TaH - MOpOCTEHIINE
MNpEaACTAaBUTCIIN aJIKaHOB! (1)I/ISI/I‘IGCKI/IG A XUMHWYECKHE CBOICTBa (peaKupm 3aMCUICHUA U
TOpPEHUs ), HAXOXKACHHUE B IPUPO/IC, IOTyYCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUW pAd. OTUJIEH U MPOMWICH - NpoCTeliue
NPEJCTaBUTENIN AJKEHOB: (U3NYECKUE M XHUMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIorT€HUPOBAHUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3alllN ), TOIYyYeHUE U IPUMEHEHUE.
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Ankanuensl: Oyraawen-1,3 wu wmetwiOyraaues-1,3: cTpoeHHe, BaXHEHITHE XUMHUUYECKHE
cBoMcCTBA (peakuus noaumepusanun). [lonydeHne CHHTETHYECKOTO KayuyKa U PEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKUN PsANl. ALCTUIICH - MPOCTEHIITHI
MPEJICTAaBUTENIb AIKWHOB: COCTaB, CTPOEHHUE, (PM3MUECKHEe M XMMHUYECKHUE CBOHCTBA (pEaKIuu
TUAPUPOBAHUS, TATIOTCHUPOBAHMS, THIpaTaIlii, TOPEHHS ), TOTyYEeHUE U IPUMEHEHUE.

Apensl. beHszonm: cocrtaB, CTpoeHHE, (QU3NYECKUE W XUMHUYECKHE CBOWCTBA (peakuuu
TraJOTCHUPOBAaHUS W HHUTPOBAHMs), TOJIYYCHHE M TMPUMEHEHHE. [OKCHYHOCTH apeHOB.
['eneTnueckast CBA3b MEXY YIJIEBOJOPOAAMH, MPUHAJICKAIIUME K Pa3IMYHBIM KJIACCAM.
[TpupoaHbie HICTOYHUKH yTieBoaopoaAoB. [Ipuponnblii a3 u nmomyrHbie HedTsHBIC Ta3bl. HedTh
u e npoucxoxzaenue. CrnocoObl mepepaboTKU HEPTH: TMEPEroHKa, KPEKUHT (TePMUYECKHIA,
KaTaJIMTUYECKHUi), mmposn3. [IpomykTel mepepaboTku HePTH, HUX NPUMECHCHHE B
MPOMBINIJICHHOCTH | B ObITY. KaMEHHBIN YroJb ¥ MPOIYKTHI €r0 MepepaboTKy.
OKCIepHMEHTAIbLHBIE METOAbl HM3YYEHHs BEIISCTB M HMX IIPEBpAllCHMI: O03HAKOMJIEHHE C
oOpasiamu IuiacTMacc, KayudykoB U pe3uHsbl, koyuekunn «Hedts» u «Yronby, MoaenupoBaHue
MOJIEKYJT YTJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEACHUE MPAKTUYECKOH pPabOTHI:
MOJIYYCHHUE STUIICHA U U3YYCHHUE €r0 CBOMCTB.

PacuétHple 3a/1a4u.

Brruucnenust mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA MCXOJIHOTO
BEIIeCTBA WJIM MPOAYKTa peaklMu MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3
MCXOJIHBIX BEIIECTB HJIA MPOJTYKTOB PEAKIINH).

Kuciopoaconepixamue oprannyeckue coeJHHeHMs.

[IpenenbHbIe OTHOATOMHBIE COMPTHI. METaHOI M 3TAHOJ: CTPOEHUE, PU3NYECKUE U XUMUYECKUE
CBOICTBa (peakUU ¢ aKTUBHBIMU METaJUIaMH, TaJOr€HOBOJOPOJIaMH, TOPEHNUE), IPUMEHEHHUE.
BonopoaHbie ¢Bs3M MEXy MOJIEKYJIaMH CIUPTOB. JlelicTBHE MeTaHOIa ¥ ATaHOJIa HAa OPTaHU3M
YeJI0BeKa.

MHoroaTomMHble COUPTHI. DTUICHIJIMKONIb U TJIMLEPUH: CTPOeHHE, (PU3NYecKre U XUMHUYECKue
CBOMCTBaA (B3aI/IMO)IeI\/IICTBI/Ie CO MMECJIOYHBIMHM MCETAJIaMH, KaAaUCCTBCHHAA pCaKOusa Ha
MHOrOaTOMHBIE CHMpTHI). JlelicTBUE Ha oOpraHu3M denoBeka. IIpuMeHeHMe TIIULIEpUHA U
ATHIICHTJIUKOJIS.

@deHou: CTpPOCHHE MOJEKYNbI, (pU3MUecCKue U XMMHUYECKHe CBOMcTBAa. TOKCHMUHOCTH (eHoa.
[Tpumenenue denona.

AJ'IBI[CFI/I,I[H. CDOpMaJ'IBI[eFI/I)I, alncTaabACTUa: CTPOCHHUC, (1)I/ISI/I“IGCKI/IC u XHUMHWYCCKUC
CBOMCTBaA (peaKIII/II/I OKHCJICHUS H BOCCTAHOBJICHHSA, KAaUCCTBCHHBIC peaKIII/II/I), IMMOJIY4YCHHUE H
MMPUMCHCHHUC.

OnHOOCHOBHBIE TIpeneibHble KapOOHOBbIE KHUCIOTHl. MypaBbUHasi W YKCYCHasl KHUCJIOTBHI:
CTpoeHue, pU3NUECKUue U XUMHUYECKHE CBOICTBA (CBOMCTBA, O0OIIMe I KJlacca KUCIIOT, peaKIusl
sTepuduKanmm), mojgydyeHue u npuMmeHeHue. CreapuHOBas U OJEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEHCTBHUE.

Crnoxnble 3Upbl KaKk MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ Maponu3 cnoxHbIX 3¢upoB. JXKHpHI.
I'mnponus xupos. [Ipumenenne xupoB. bruosornueckas posib )KUPOB.

VYrneBoasl: cocTaB, Kiaccu(uKalus yriieBoJoB (MOHO-, AM- W Tojucaxapuabl). ['mokosza -
NpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3ammopeWcTBue ¢ ruapokcuoM Mmeau(ll), okucieHne amMMHMadHBIM PAaCTBOPOM
okcuma cepebpa(l), BoccraHoBneHWE, OpOKEHHE TIIOKO3bI), HAXOXJIEHHWE B MPHUPOJE,
npuMeHeHue, Ouosnoruueckas poib. @orocunre3. Ppykro3a Kak U30Mep TITFOKO3BI.

Kpaxman wu wnemmonosza kak NpupoAHble monuMmepbl. CTpoeHHe Kpaxmayla M IeJITHOJI03BL.
dusnyeckre 1 XMMUYECKHE CBOICTBA KpaxMalia (THIPOJIN3, KaYeCTBEHHAs PEakLus ¢ HOJ0M).
OKCIEpUMEHTAIbHBIE METOJbl W3YYEHMs] BEIIECTB W WX NOPEBpaAlICHUH: MPOBEICHUE,
HaOJI0OIGHWE W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHBIC
peakIMyu OJHOATOMHBIX CIHPTOB (OKHciaeHHe 3TaHoia okcugaomM memu (l1)), MHOroaromMHbIX
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cnupToB (B3auMmojeiicTBue riauiepuHa ¢ ruapokcuaoM meau (I1)), ampaernaoB (OKUCIICHHE
aMMHa4YHbIM pacTBopoM okcuma cepedpa () u ruapokcugaom wmenu (Il), B3aumoneiicTBue
Kpaxmaja c #oa0oM), MpOBEIEHUE MPAKTHUECKON paboThl: CBOMCTBA pacTBOpa YKCYCHOH
KHCJIOTBI.

PacuérHble 3a1aun.

Bbruncnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00bEMa, KOJUYECTBA MCXOIHOTO
BElleCTBa WJIM MNPOAYKTa pPeaklUH MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3
MCXO/HBIX BEILIECTB WA IPOJYKTOB PEAKIUN).

A3oTcoaepiKalme OpraHnyecKue coeIMHeHusl.

AMUHOKHCIIOTBI Kak aM(OTepHble OpraHudeckue coenuHeHus. dusznyeckne M XUMHUYECKHE
CBOWCTBA AaMHUHOKHUCIOT (HAa MpUMepe TIUIMHA). buojormueckoe 3Hau€HHE AMHHOKHUCIIOT.
IlenTuael.

benkum Kak TpPUPOIHBIE BBICOKOMOJICKYJISIpHBIE coeluHeHHs. llepBuuHas, BTOpUYHAS U
TpPEeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKME CBOMCTBAa O€JIKOB: TUAPOJU3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKHU.

OKcliepUMeHTaIbHbIE METO/1bl M3YUECHHUs BEIIECTB U UX IPEBpallleHH: HaOII0IeHNe U OUCaHUe
JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYpalns OCIKOB IPH HAIPEBaHUH, [IBETHBIC PEAKIIUU OEJIKOB.
BbicokomounekynspHble COeAUHEHMS.

OCHOBHBIC TIOHSATHUS XHUMHH BBICOKOMOJICKYJSIPHBIX COCJAWHEHH: MOHOMEp, IIOJHUMED,
CTPYKTYPHOE 3BEHO, CTEMEHb IOJIMMEPU3ALUK, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/bI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSIMHEHHH - TIOIMMEPU3ALIUS M TOTUKOHICHCAITUSI.
OKcliepUMEHTAJIbHbIE METOJ/Ibl M3YYEHHUs BEIIECTB M HUX MPEBpAIEHUI: O3HAKOMIIEHHE C
00pa3aMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexknpeaMeTHbIe CBSI3H.

Peanuzanusi MeXNpeIMETHBIX CBsi3edl NpU M3ydeHUM opranudeckoil xumuu B 10 Kiacce
OCYIIECTBIISIETCSI Yepe3 HCIOIB30BaHUE KaK OONIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaK H
HOHATHH, SBISAIOMINXCS CUCTEMHBIMU JJIS1 OT/AEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIHKIIA.
OO0me ecTecTBEHHO-HAy4YHbIC TOHSTHS: SIBJICHUE, Hay4YHBIA (haKT, THIOTE3a, 3aKOH, TEOpHs,
aHaliu3, CHUHTe3, Kiaccu(UKalus, NEpUOJUYHOCTb, HAOIIOJCHHE, U3MEpPEHHE, IKCIEPUMEHT,
MOJIETTUPOBAHHE.

®dusmuka: MaTepusi, dHEprusi, Macca, aToM, JJIEKTPOH, MOJIEKyJa, YHEPreTUYECKUN YpOBEHb,
BEIIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSTHUE BEIIECTBA, (PU3MUECKHE BEIUYMHBI U €IUHUIIBI
UX U3MEPEHUsl.

buonorust: knerka, opranusMm, Ouocdepa, oOMEH BeUIECTB B OpraHu3Me, (QOTOCHHTE30-
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHEpaIbl, TOPHBIE TOPOIBI, TIOJIE3HBIE NCKOTIAEMbIE, TOTUINBO, PECYPCHI.
TexHONOrHs: THIIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAJIBHOTO IHTAHHs, MOIOIINE CpPEJCTBA,
JICKAPCTBCHHBIC 1 KOCMETUUYCCKHUE IPErapaTbl, MAaTCPUaJIbl N3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.

Copnepxanue o0yuenus B 11 kiacce.

OO01mas 1 HeopraHu4vecKkasi XuMusl.

TeopeTnyeckre OCHOBBI XMMUH.

XUMHUECKUH 351eMeHT. AToM. SIipo aToMa, U30TOMbIL. DIEKTPOHHAA 000JI0UKa. DHEpreTuYecKue
YPOBHH, MOAYPOBHH. ATOMHBIE OopOuTanu, S-, p-, d- amemenTsl. OCOOCHHOCTH pacHpeAeICHHS
DIIEKTPOHOB IO OpOWTANISIM B aTOMax J3JEMEHTOB TMEPBBIX UYETHIPEX IMEPHOJOB. DIEKTPOHHAsS
KOH(HUTYpaIus aTOMOB.

Ilepuonnueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux sineMeHToB .M. Menneneesa.
CBa3p mnepuoauyeckoro 3akoHa u llepmoamyeckoil cucTeMbl XHUMUYECKHX 3iaeMeHToB J[.H.
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MenneneeBa ¢ COBPEMEHHOM TEOpUEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJIOYKHBIX BEIIECTB IO IpyNIaM U
nepuoaaM. 3HaueHUe MEepUOJINYECKOro 3aKOHa B Pa3BUTUU HAYKH.

Crpoenue BeniecTBa. XuMU4ecKas CBsA3b. BUJIbI XUMUUECKON CBSA3M (KOBAJEHTHAs HEMOJIApHAs
U NOJSpHAs, MOHHAs, MeTajuiuyeckas). MexaHu3Mbl 0O0pa30oBaHUs KOBAJIEHTHOW XMMHUYECKOH
cBsi3u  (OOMEHHBIW ¥  JOHOPHO-aKUENTOpHBIH). Bomopoanas  cBsi3b.  BaleHTHOCTH.
DneKTpOOTpULATENBHOCTh. CTeNeHb OKUCIIEHN. IOHBI: KATHOHBI ¥ aHUOHBI.

BemecTtBa MOJEKYJISIpHOTO W HEMOJEKYJISPHOIO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BelIeCTBA. TUIBI KPUCTAININYECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTBA BEILECTB

OT THIIA KPUCTAININYECKON PEIIETKHU.

ITonssTe o gucnepcHbIX cucremax. McTuHHBIE M KoOJUIOMIHBIE pacTBOpbl. MaccoBas noms
BELIECTBA B pacTBOPE.

Knaccugukanus HeopraHuyeckux coeauHeHuil. HoMeHknarypa HEOpraHMYeCKMX BEILECTB.
['eneTnyeckas cBsI3b HEOPraHUUECKUX BEIIECTB, IPUHAUIEKAIINX K PA3IMYHBIM KJIaccaM.
Xumnueckass peakuus. Kiaccuukanuss XUMHYECKMX peakUMid B HEOPraHMYeCKOoW U
OpraHMYECKON XMMHUU. 3aKOH COXPAaHEHHS! MACChl BEILIECTB, 3aKOH COXPAHEHUS U NpEeBpallleHus
SHEPruy NPU XUMHUYECKUX PEAKLUAX.

CKOpOCTh peakuuu, €€ 3aBHCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTuMbIe pEaKIHH.
XnMmuyeckoe paBHOBecHe. DakTOpbl, BIUSAIOIME HA COCTOSHHUE XMMHMUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnexTponuTuyeckass aucconuanus. CuibHble W cinabble ayekTponuThl. Cpena  BOAHBIX
pPacTBOPOB BEILECTB: KKCIasi, HEHTpanbHasi, menouHas. Peakunu HoHHOTO 0OMeHa.
OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUY.

OKCIEpUMEHTAIbHBIE METOJIbl U3YYEHHUs BEIIECTB U UX MPEBPALIECHUMN: JIEMOHCTpaIus TadJIuIl
«Ilepnonnueckas cucrtema XxuMuueckux snemeHToB .M. MenneneeBa», mzydyeHue Mopenen
KPUCTATIMYECKUX PEIIETOK, HAOJIOJIEHUE U OMMCAHME JIEMOHCTPALMOHHBIX W JIaOOpaTOPHBIX
OTIBITOB (pa3io’KeHHE MEPOKCHIa BOAOPOAA B MPUCYTCTBUU KaTaau3aToOpa, ONpPEAeTICHUE CPeIbl
pPacTBOpPOB BEIIECTB C IMOMOIIBI0O YHUBEPCAIBHOIO HHAMKATOPA, PEAaKIMH HOHHOIO OOMEHa),
IPOBE/IEHUE MPAKTUYECKON paboThl «BiusHUE pa3InyHbIX (PAKTOPOB Ha CKOPOCTh XMMUYECKOM
peakuum».

Pacuérnbie 3a1a4u.

Pacuérbl mo ypaBHEHMSIM XMMHUYECKHX peakluil, B TOM 4YHCI€ TEPMOXMMUYECKUE PACUETHI,
pPacu€Thl ¢ UCTIIOIB30BAHUEM MOHATHUS «MACCOBAst A0JISI BEILIECTBAY.

Heopranuyeckasi Xumus.

Hewmerannsl. [Tonoxxenne HemetamioB B [lepuoandeckoi cucteMe XuMu4yeckux snementos J1.M.
MenneneeBa ©u ocoOeHHOCTH CTpoeHusi aToMoB. Dusnueckue CBOICTBA HEMETAJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMeEpPe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMHUYECKHE CBOWCTBA BAKHEHIIINX HEMETAUIOB (TaJOreHOB, CEphI, a30Ta, hocdopa, yriaepoaa u
KpeMHHs) W WX COeAWMHEHWN (OKCHAOB, KHCIOPOJCOACPKAMUX KHUCIOT, BOJOPOIHBIX
COCTMHCHMIA ).

IIpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COECIUHEHU.

Meramibl. [lonoxxenune MeraimioB B llepumoamyeckoid cucrteMe XuMu4ecKux sieMmeHToB JI..
MenneneeBa. OcOOCHHOCTH CTPOCHHsI AJIEKTPOHHBIX 000704Yek aTomMoB MeTauioB. OoOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJUIOB. DJIEKTPOXMUMHUYECKUN Pl HAMPSIKEHUI
METAJLJIOB.

XHUMHUYECKUE CBOMCTBA BAKHEUIIUX METAUIOB (HATPUM, KaIWM, Kaablui, MarHui, altOMUHHH,
IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUMN.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHrne MeTaioB B OBITY U TEXHHKE.
OKCIEPUMEHTAIbHbBIE METOJIbl M3YYEHUs BEIIECTB W MX MPEBPAIICHUN: U3YYEHUE KOJUIEKLIUH
«Mertamnel W CIUIaBBl», OOPA3IOB HEMETAIJIOB, pEIICHHE OSKCIePUMEHTAIBHBIX 3ajad,
HaOJIO/IeHue M ONHCAaHWE JEMOHCTPALMOHHBIX U J1a0OpAaTOPHBIX OIBITOB (B3aUMOJEUCTBHE
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TUAPOKCHUIA ATIOMUHHUS C paCTBOPaMH KUCJIOT U LIENOYEH, KAYECTBEHHbIE PEAaKIIMM HA KaTHUOHBI
METaJIJIOB).

PacuérHble 3a1auu.

Pacuétel Maccel BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEUIECTBA, MACCE U
00BEMY OJTHOTO M3 y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, pacyE€Thl Macchl (00BEMA, KOIMYECTBA
BCH.[GCTBa) MMPOAYKTOB pCaKIUH, €CJIU OAHO U3 BCUHICCTB UMCCT IIPUMCCH.

XuMus M Ku3Hb. MexXnpeaMeTHbie CBA3H.

Ponp xumuu B oOecrnedeHHH 3KOJIOIMYECKOM, SHEpreTHYecKod M NHILIEBOW Oe30IacHOCTH,
pa3BuTUM MeaMUMHBL. [IoHATHE O HaydHBIX METOJAaxX IIO3HAHMS BEIIECTB M XUMUYECKHUX
peaKIui.

[IpencraBiaenus 06 OOMMX HAyYHBIX NPUHIMIAX MPOMBIIUIEHHOTO IMOJYYSHHs BasKHEHIINX
BELICCTB.

YenoBek B MHpE BEIIECTB M MATEPUAIOB: BAaXXHEHIIWE CTPOUTEIIBHBIE MaTEpHAIbI,
KOHCTPYKLIMOHHBIE MaTepualbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl I DJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpPraHM4eCKUE U MUHEPAJIbHbIE y10OpEHHUSI.

XUMHS U 3J0pOBBE YEJIOBEKA: MPaBUJIa MCIIOIb30BaHMS JIEKapCTBEHHBIX IPENaparoB, IIPaBuUiIa
0€30MacHOro UCMHOIb30BaHMs MPENapaToB ObITOBONM XMMHUHU B ITOBCEIHEBHOM KU3HHU.

Peanuzanus MeXnpeaMeTHBIX CBsi3eil mpu u3ydeHuu oOIield M HeopraHudeckod Xumuu B 11
KJIACCE OCYILECTBIISETCS Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX IMOHATUH, TaK
U TOHATUH, SABISIOIIMXCA CUCTEMHBIMHU JUIS OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O
LMKJIA.

OO01e ecTecTBEHHO-HAay4YHbIC MOHATHS: HaydyHbIH (DakT, I'MIIOTe3a, 3aKOH, TEOpHs, aHaJIu3,
CUHTE3, KJacCU(pUKalusi, NEePUOAUYHOCTb, HAOIIOAEHHUE, OSKCIIEPUMEHT, MOJEINPOBAHUE,
U3MEpEHUE, SBIICHUE.

®usnka: Mmarepus, DSHEpPrus, Macca, aToM, OJJIEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOII,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TeNO, 00BEM, arperatHoe
COCTOSTHUE BEILIECTBA, PU3NYECKUE BEIMUMHBI U €AMHULIBI X U3MEPEHMUSI, CKOPOCTb.

Bbuonorus: knerka, opraHusM, 3KocucTeMa, ouocdepa, MaKpo- U MUKPOIJIEMEHTHI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMbIE, TOIUINBO, PECYPCHI.
TexHomoruss: XUMHUYECKass MPOMBIIUIEHHOCTb, METaJULypPIHsi, IPOU3BOACTBO CTPOUTEIBHBIX

MaTCepHrajoB, CEIbCKOXO03SHCTBEHHOE IMponu3BOACTBO, MMUIIcBasa MMPOMBIINIJICHHOCTD,
q)apMaHGBTI/I‘-IGCKaSI IMPOMBIINIJICHHOCTD, IIPONU3BOJACTBO KOCMETHUYCCKUX npemnaparos,
MMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepuruaioB, QJICKTPOHHAsA MMPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHH.

3. TeMaTn4eckoe MJIAHUPOBAHNE, B TOM YHCJIe C Y4eTOM padoueii IporpaMmbl
BOCIIUTAHUSA, ¢ YKA3AHUEM KOJIUIECCTBA YaC0B, OTBOAUMBIX HA OCBOCHUE Ka)Kl]Oﬁ TEMBbI.
10 kmacc (34 yaca)

Ne Hassanmue pa3sjneia, TeMbl Koxa-Bo
4acoB

Opranunyeckasi XuMusl.

Paznen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XMMHH 2

1 |Ilpenmer opranudeckod XuMHHU. Teopuss XUMHYECKOIO CTPOCHHS 1

opranudeckux BemecTB A.M. byrnepoBa. Jemoncmpayusa «llpespawenue
Op2aHUYeCcKUx 68ewecme npu Hacpesanuu (niaeieHue, 00OyeIuBaHue,
2openues.

2 | Knaccudukamnus opranndeckux coeaqnuennii. Homenkmarypa 1
(CI/ICTeMaTI/I‘ICCKaSI) W TPUBUAJIBHBIC HA3BAHUA OPIraHNUYCCKUX BCIICCTB
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Paznea 2. YrieBoaopoasbl. 13
AJIKaHBI.
3 | AnkaHbl: COCTaB M CTPOCHHE, TOMOJIOTUYESCKHMA PSIL. 1
4 | MetaH 1 5TaH — npocTeilline IpeCcTaBUTeNN aJIKaHOB. 1
AJIKEHBI.
5 | AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUM PSiIL. 1
6 | DTuJeH U NPOIUIeH — MPOCTEUIINE MPEACTABUTEIH AJIKEHOB. 1
[IpakTuueckas padora Ne 1 «llonyuenue 3TuneHa u U3y4eHue €ro
CBOMCTBY.
AJIKaHeHbl M KAYYYKH.
7 | bByranuen-1,3 u metunoyraauen-1,3. [lomydeHre CHHTETHYECKOTO KayqayKa 1
Y PE3UHBL
AJIKMHBI.
8 | AIKMHBI: COCTaB M CTPOCHHE, TOMOJIOTUYESCKHIA PSII. 1
9 | AueTtwiieH — mpocTelIuid TpeaCTaBUTENb ATKUHOB. 1
ApeHbl.
10 | Bensou: cocraB, cTpoeHHEe, GU3NICCKIEC U XUMHUYECKHAE CBOMCTBA, 1
MOJIy4eHUE U PUMEHEHHE.
11 | T'enetnueckas cBA3b MEKIY KJIACCAMHU OPraHUYECKUX COEIMHEHUM. 1
12 | BeruuciieHusl o ypaBHEHUIO XUMHUYECKON PEaKITUU. 1
IIpupoaHble HCTOYHHKH YIJIEBOIOPOA0B.
13 | IIpupoaHsIii ra3 u MonyTHbIC HeTIHBIC Ta3bl, HEPYTh U MPOTYKTHI €€ 1
nepepadoTKH.
14 | TloBTOpeHue no pa3aeny «YTIeBOI0POAbDY. 1
15 | KontpoabHasi padoTa no pasieiny «YrjaeBoa0poabl». 1
Pa3nea 3. Kuciaoponocoaep:xaiiye opranndeckue CoeTHHEHHUsI. 13
Cnuprsl.
16 | [IpenenvHBIE OJJHOATOMHBIE CIIUPTHI: METAHOJ M ATAHOIL. /JlemMoHcmpayus 1
«l openue cnupmosy, «Kauecmeennasn peaxyus 00HOAMOMHbBIX CNUPMOBY.
17 | MHoroaTOMHBIE CIUPTHI: STHJICHTJIMKOJb U TIHIEPUH. /Jemoncmpayus 1
«Kauecmeennas peaxyus MHO20amMOMHBIX CHUPMOBY.
DeHou.
18 | ®enoun: cTpoeHNE MOJIEKYIBI, (PU3MYECKUE U XUMUYECKHE CBOMCTBA, 1
IPUMEHEHHE.
19 | BeruucnieHus Mo ypaBHEHUIO XUMHUYECKOH PEAKIIHH. 1
AJIbAeruanl.
20 | Ampnerunel:  Qopmanmpaeruyy W aneTanpAerun.  Jlemoncmpayus 1
«Kauecmeennas peakyus anv0e2uoosy.
KapGoHoBble KMCJIOTHI.
21 | OnHOOCHOBHBIE NpeieNbHbIe KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U 1
YKCYCHasl.
22 | Ilpaktuueckas padota Ne2 «CBoiicTBa pacTBOpa YKCYCHOM KHCIIOTBI». 1
23 | CreapuHOBasi U OJIEMHOBAasI KHCIOTHI. MpLIa. 1
CaoxHble 3QUpBbI U JKUPBHI.
24 | CnoxxHble 3(pUpbl KaK IPOU3BOJIHBIE KAPOOHOBBIX KHCIIOT. 1
25 | Kupsl. 1
YriaeBoasl.
26 | YraeBojsl: coctaB, kiaccupukanms. [moko3a. @pykrosa. 1
27 | KpaxMan u memoso3a Kak TpUpOIHbIC TTOUMEDHL. /[emMoHncmpayus 1
«B3aumoodelicmsue Kpaxmana ¢ U00OM».
28 | INoBTopenue mo pazaeny «Kucimopomocoaeprkaniye opraHundaecKue 1
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‘ COEIMHEHUSIY.

Pa3nen 4. A3oTconeprkaiye opraHudeckne coeTMHeHusl.

AMHHOKHCJIOTHI U 0eJIKH. BbIcOKOMOJ1eKY IsIpHBIE COeINHEHHUSI. 4

29 | AMMHOKHUCIIOTHI Kak aM(OTEpHBIE OPraHMYECKUE COCTUHCHHMSI. 1

30 | benku Kak MPUPOIHBIE BHICOKOMOJIECKYIISIPHBIE COSAMHEHUSI. 1
Hemoncmpayus «/lenamypayus 6enxosy, «Llgemnule peakyuu 6e1K08y.

31 | OcHOBHBIE METOJIbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSAMHEHUIA. 1

32 | TToBTOpEHHUE MO pazaeny «A30TcoJepKallue OpraHMueCKue COSTUHCHUY. 1

33 | O6o0maee MOBTOPEHHUE MO MpeaMeTy «Xumusi» 3a 10 kiacc 1

34 | T'ogoBasi KOHTPOJIbHAS PadoTa. 1

11 kimacc (34 yaca)

Ne HasBanmue pasgeiia, TeMbl KoJu-Bo

4acoB

Pazgea 1. O0mas u Heopranuveckasi XuMus. 15

TeopeTnueckne 0CHOBbI XUMHH.

1 | Xumuueckuil 31eMeHT. ATOM. DJIEKTPOHHbIE KOH(PUIypalluu aTOMOB. 1

2 | llepmogmueckuii 3akoH wu llepuogmyeckas cHCTEMa XUMHUYECKUX 1
sanementoB JI.MI. MenzaeneeBa. 3aKOHOMEPHOCTH HM3MEHEHHUsI CBOMCTB
XMMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUH M0 IPYNIaM U NEPUOAAM.

CTpoeHHe BelecTBa.

3 | XumMuyeckas CBsi3b, €€ BUIBIL. 1

4 | BaneHTHOCTB. DieKTpooTpuLaTenbHocTh. CTeneHb okucieHus. Bemecrsa 1
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHMSI.

5 | [lonstue o aucnepcHbIX cucTeMax. VICTHHHBIE U KOJUIOMAHBIE PACTBOPBI. 1
MaccoBast 10J1s1 BELIECTBA B pacCTBOPE.

6 | Kmaccupukamust W HOMEHKJIATypa  HEOPraHMYECKHMX  BEIIECTB. 1
I'eneTnueckas CBsI3b HEOPraHMYECKHUX BELIECTB.

XuMHYeCKHE peaKIHH.

7 | Knaccupukanust XMMHYECKHX  peakUMid B HEOpPraHMYecKod U 1
OpraHu4ecKor XUMHUH. TepMOXMMUYECKUE PACUETHI.

8 | Cxopocth xumuueckux peakuuit. [Ipaxtuueckass pabora Nel «BnusiHue 1
pa3anyHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIMH.

9 | Xumunyeckoe paBHoBecue. [Ipunnun Jle Illarense. 1

10 | DnexTponuTHueckas nucconuanus. Jemoncmpayus « Onpeoenenue cpeou 1
PAcmeopos geujecms ¢ NOMOWbIO0 YHUBEPCANbHO20 UHOUKAOPAY.

11 | Peakiuy HOHHOTO OOMEHa. 1

12 | OKUCIIUTETHHO — BOCCTAHOBHTEIBHBIC PEAKIIHH. 1

13 | PacueTsl 0 ypaBHEHUSIM XUMHYECKUX PEAKIHH. 1

14 | TloBTopenue no pazaeny «OO0Imas 1 HEOpraHUYECKask XUMHUSI. 1

15 | KourpoabsHass padora mno pasgeay «OO0mass M HeopraHmyeckasi 1
XUMHUSY.

Pa3nen 2. Heopranmueckasi XuMmus. 13

Hemerajuibl.

16 | Hemeramnsl, ux mojoxeHne B lleproauueckoil cUCTeMe XHMHYECKHX 1
anemeHToB JI.MI. MenzaeneeBa M 0COOEHHOCTH CTPOEHHSI AaTOMOB.
DuU3NYECKNE CBOMCTBA HEMETAJIOB. AJIJIOTPOIHSI HEMETAJIOB.

17 | XuMmHueckue CBOMCTBA FaJIOTEHOB, CEPBI U X COEAMHEHUH. 1

18 | Xumuueckne cBOMCTBa a30Ta, hocdopa U UX COCTUHECHUM. 1

19 | Xumnueckue cBOiCcTBa yriepoa, KpeMHHUS U UX COSIMHEHHA. 1
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20 | [Ipaktuueckas padbora Ne2 «Perienue sKcriepruMEHTAIbHBIX 3324 110 TEMe 1
«Hemeramibimy.

21 | Pacuérsl Macchl BemecTBa Win 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY 1
BEIIECTBA, Macce WU O0bEMY OJHOTO M3 YYACTBYIOUIMX B peaKIUU
BEIIECTB.

MeTtaJjuibl.

22 | Meramibl, ux monoxenne B I[lepuoamueckoil cucTeMe XUMHUYECKUX 1
anementoB J[.MI. MenzaeneeBa M OCOOCHHOCTHM CTPOCHHUS ATOMOB.
DuU3NYECKUE CBOMCTBA.

23 | O6mme  cmocoObl  mosydeHuss  MeTauioB.  CruiaBel  METaJUIOB. 1
DNEKTPOXUMHYECKUN Psiji HAIPSLDKEHUN METAJIJIOB.

24 | X¥uMH4YeCKHEe CBOMCTBA BAKHEHIIMX METAIOB (HATPHM, Kadui, KaJbIIUH, 1
MarHui) u ux coeAuHeHuu. Jemoncmpayusa «Kauecmeennvle peakyuu Ha
KamuoHbl MEmainogy.

25 | X¥UMHYECKHE CBOMCTBA BaKHEHIIMX META/UIOB (QIFOMUHHMA, ITUHK, XPOM, 1
KeNe30, Melb) M WX COCOUHEHHH. [lemoncmpayus «Bzaumooeiicmeue
2UOPOKCUOA — ANIOMUHUSL  C  pACMEopamu  KUCIom U  ujeiroyeiy,
«Kauecmeennvle peakyuu Ha KAMUOHbL MEMAIOB).

26 | IIpaktuueckas padota Ne3d «PemieHue sKCepuMEHTANIBHBIX 33/1a4 10 TEME 1
«MeTamib»y.

27 | Pacuétel Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEaKIUH, 1
€CJIM OJTHO M3 BEIIECTB UMEET MPUMECH.

28 | IloBTropenue no pazaeny «Heopranuueckas XuMus». 1

Pa3nen 3. Xumus u Ku3Hb. 3

29 | Ponp xumuu B 00€CIEU€HUHN SKOJIOTHYECKOHN, JHEPTeTUYECKON U MHILEBOM 1
0€30MMaCHOCTH, PA3BUTUU METUITUHBI.

30 | [IpenctaBnenust 00 OOLIMX HAYYHBIX NPUHIMIAX [POMBIIUIEHHOTO 1
MOJIYYCHUsT BaXXHEHIIMX BemiecTB. YemoBEK B MHPE BEIIECTB U
MaTepUasoB.

31 | Xumus u 310pOBbE YEIOBEKA. 1

32 | O6o6maiee NOBTOPeHUE MO npeaMety «Xumusi» 3a 11 kaace 1

33 | T'ogoBasi KOHTPOJIbHAS PadoTa. 1

34 | IToBTOpeHME 1
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