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QenepanbHas paboyas mOporpaMma Mo y4eOHOMY mpeaMery  «XHUMHs»
(yrnyOneHHbIH ypoBeHb) (mpeameTHas o0nacTh «EcTecTBEHHO-HAy4YHBIE MPEIMETHI»)
(manmee COOTBETCTBEHHO — MpPOrpaMMa IO XUMHH, XUMUS) BKIIOYAET MOSICHUTEIbHYIO
3aMMCKy, ColepKaHhe OOy4eHHs, IJIaHUPYEMbIE PEe3ylbTaTbl OCBOEHHUS MPOrpaMMbl
M0 XHMMHH, TEMAaTUYECKOE IUIAHMPOBAaHUE, NepeyeHb (KOAM(PHUKATOP) MPOBEPSIEMBIX
TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS OCHOBHON 00pa30BaTelbHOM MPOrpaMMBbl
CpeaHero o0I1Iero 00pa3oBaHusl U JIEMEHTOB COJIEPKAHUS 0 XUMHUH.

[losicHuTenbHas 3amucka OTpa)kaeT oOOLIMe IMed W 3aJayd HU3Y4YeHUs XUMMHH,
XapaKTePUCTUKY TMCUXOJIOTUYECKUX MPEANOChUIOK K €€ H3YYEHHUI0 OOy4YarolMMHMCH,
MECTO B CTPYKType Y4YeOHOro IUIaHa, a TaKkKe MOJAXOAbl K OTOOpY cojaepx aHus,
K OINpEAeNICHUI0 TUIAaHUPYEMBIX PE3yJbTaTOB M K CTPYKType TEMaTUYECKOIo
TUTAHUPOBAHMUSL.

Copnepxanue O0O0y4deHUsI pacCKpbIBaeT COJEp)KAaTeNbHbIE JIMHUHM, KOTOpPbIE
npenaratoTces Ui 00sS3aTeNbHOTO M3YYeHHUS B KaXKJIOM KJAcCce Ha YPOBHE CPEIHETO
o01rero oOpazoBaHusI.

[Inanupyemble pe3yiabTaThl OCBOEHHUS MPOTPAMMbl 1O XHMMHUU BKJIIOYAIOT
JUYHOCTHBIE, METaIllpeJMETHBIE PEe3yJbTaThl 32 BECh MEPHOJ] OOydYeHHUs Ha YpOBHE
CpelHero o0miero oOpa3oBaHUs, a TaKXKE MPEIMETHbIE JOCTHKEHHS O0ydarollerocs
3a KaxIeli T10J 00ydeHus. HaydHo-mMeroanueckod OCHOBOM [JIsi pa3pabOTKH
IUIAHUPYEMBIX PE3YyJIbTATOB OCBOEHHUS MPOrPaMMbl MO XWMUU JJII YPOBHS CPEIHETrO
o011ero 00pa3oBaHUsl SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO/.

IHOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1Mo XMMHUM Ha ypOBHE cpeaHero oOmiero oOpa3oBaHMs pa3paboTaHa
Ha OCHOBE TpEOOBAaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTelIbHOM
IpOrpaMMbl CpeIHero o01ero oopazoBanus, npeacTtaBieHHbx B GI'OC COO.

XvMHUS Ha YpOBHE YIIIyOJIGHHOTO W3YYEHHUS 3aHUMAET BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4yHOro obpaszoBanus ydamuxcs 10 — 11 kmacco. U3ydenne npenmera,
peanuzyeMoe B YCIOBUAX AU epeHIIMPOBAHHOTO, MPO(UIBHOTO0 O0YUYCHHS, TPU3BAHO
obecreuuTh 00MIe00pPa30BATENBbHYI0 U OOIIEKYIBTYPHYIO TMOATOTOBKY BBITTYCKHHUKOB
IIKOJIBI, HEOOXOAUMYIO JIJISl alanTallid UX K OBICTPO MEHSIOUUMCS YCIOBUSM KU3HH
B COITMYME, a TaKKe JIJIsl IPOJIOJDKEHUS O0YyYEeHHS B OpraHU3ausIX MPoPECCHOHATBHOTO
o0pa30BaHus, B KOTOPHIX XUMHUS SIBISIETCS] OJTHOUM M3 TPUOPUTETHBIX JTUCIIUILINH.

B mporpamMme 1no XxuMuM Ha3HadeHUE MpeAMETa «XHUMHS» IMOJIydaeT MOAPOOHYIO
MHTEPIPETALMIO B COOTBETCTBUU C OCHOBoOMoJararomumu nonoxenusimu ®I'OC COO
0 B3aMMOOOYCIIOBICHHOCTH II€JICH, COMIEP KaHMsI, PE3yJIbTaTOB O0yUeHUS U TPEOOBaHUI
K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB. CBHUJIETEICTBOM TOMY SIBJSIFOTCSI CIEIYIOIIHE
BBITIOJIHSIEMbIE TTPOTPAMMOM 10 XUMUU (PYHKIIUHU:

— uH(OpPMALIUOHHO-METOAUYECKAsl,  peaiu3alusi  KOTOpod  oOecreuuBaeT
MOJIyYEHUE TMPEJCTABICHUS O UENSAX, COJEpKaHUHU, OOIIEWd CTpaTeruud OOydeHus,
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BOCIIUTAHUS U Pa3BUTUSI OOYUAIOIMIMUXCS CPEACTBAMU MpPEIMETa, U3y4aeMOTO B pamMKax
KOHKPETHOTO PpOdHIIs;

— OpraHM3alMOHHO-TUIAHUPYIOIAsd, KOTOpas MpeayCMaTpUBAeT ONpeIeIeHHE:
MIPUHIIAIIOB CTPYKTYPUPOBAHUS U TIOCJIEIOBATEILHOCTH U3YUYEHHUs YU4eOHOr0 MaTepuania,
KOJIMYECTBEHHBIX M KAYECTBEHHBIX €r0 XapaKTePUCTHUK; MOJXO0JI0B K (POPMUPOBAHUIO
COJIEp>KaTeIbHOM OCHOBBI KOHTPOJII W OILIEHKA OOpa3oBaTeNIbHBIX JIOCTUXKCHUHN
oOy4Jaromuxcs B paMKax UTOrOBOM aTTecTalMd B (popMe €IMHOIr0 roCyAapCTBEHHOI'O
AK3aMEHa MO0 XUMUHU.

[Tporpamma st yriryOJI€HHOTO U3YyUYCHUSI XUMUU:

— YCTaHaBJIMBaeT WHBAPUAHTHOE TMPEAMETHOE COJepX aHue, o00s3aTesbHOoe
JUISL U3YYeHHUS] B paMKaxX OTMACJIBHBIX TpoQuieHd, MpeaycCMaTpuBaceT paclpeiesieHue
U CTPYKTYpUPOBAHUE €ro MO KjaccaM, OCHOBHBIM COJEPKaTeIbHbIM JIMHUAM/pa3jiesiaM
Kypca,

— JlaeT TpPUMEPHOE pacmpenesieHne Yy4eOHOro BpPEMEHH, PEKOMEH]yeMOro
JUTSL U3YUYCHUS OTACITbHBIX TEM;

— MpejyuiaraeT NPUMEPHYIO MOCIE0BATEIbHOCTh U3YUeHHsI Y4EeOHOro Marepualia
C YY4€TOM JIOTUKH TTOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U MEKITPEAMETHBIX CBS3CH;

— JlaeT METOJIMYECKYI0 HWHTEPIpEeTalrio Leled M 3aJad HU3yuyeHus IpeaMeTa
Ha YIUIyOJICHHOM YpOBHE C yY€TOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHETO
o01ero o6pa3oBaHMsl, COJAEPKATETLHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3YJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa3oBaTEeNIbHOW MPOrpaMMbl CpPEIHEro OO0IIero oOpa3oBaHMS
(IMYHOCTHBIX, METANPEIMETHBIX, MIPEJAMETHBIX), @ TAK)KE€ C YUY€TOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENBHBIX JACHCTBUN 0OydYaromierocss IO OCBOCHHUIO COJIEPKAHUS
peIMeTa.

Ilo Bcem mo3unusM B IMporpaMMe MO XMMHUHU MPEAYyCMOTPEHA IMPEEMCTBEHHOCTh
c oOydyeHneM XMMHUH Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHusI.

[Iporpamma 1Mo XUMHUH CITY>KHUT OPUEHTUPOM JIJIsi COCTABJICHHS aBTOPCKUX paboumnX
nporpaMM. 3a TpelelaMd YCTAaHOBIEHHOW MPOrpaMMOil MO XUMHH 00s3aTeIbHOM
(MHBapWaHTHOW) COCTABIISIIONIEH COAEpKaHUs Y4eOHOro mpeamera «XUMHUsS» OCTaeTCs
BO3MOHOCTh BEIOOpA €0 BAPUATHBHOM COCTABIISIIOIICH, KOTOpast JOJKHA OTPEIEATHCS
B COOTBETCTBHHU C HANPABJICHHEM KOHKPETHOTO Mpodwiist 00yueHus. ABTopaMu pabodnx
MPOrpaMM MOKET OBITh MPEJIOKEH HWHOW MOAXOA K CTPYKTYPHPOBAHHUIO y4eOHOTO
MaTepuaia ¥ TOCIE0BATEIIbHOCTH €r0 M3Y4YEeHHs, CBOE BHUJIEHWE MYyTEH M CIOCOOOB
dbopMHUpOBaHUS CHUCTEMBI TMPEIMETHBIX 3HAHWH, YMEHMA W BHUJOB Y4eOHOU
JESITEHPHOCTH, a TaK)KE CUCTEMBI CIIOCOOOB M METOAMYECKUX MPUEMOB IO PA3BUTHIO
Y BOCIIUTAHUIO 00YyUYarOIINXCS.

B cootBeTcTBUU ¢ KOoHUenTyadbHbIMU nojoxeHussMu @I'OC COO o HazHaueHUH
npeaMeToB 0a30BOTO M YriayOJIEHHOTO YpoBHEH B cucteme audpepeHIUpOBaHHOTO
0o0y4eHUs Ha ypOBHE CpelHero oO1iero oOpa3oBaHusl XUMUSI HA YPOBHE YIIIYOJIE€HHOTO
M3YUYCHHUsI HAIMpaBJIEH Ha pealu3alyi0 MPEEeMCTBEHHOCTH C TMOCIEAYIOIIMM 3TaroMm
MOJIyYEHHUS XUMUUYECKOT0 00pa30BaHUs B paMKax U3yUYEeHHS CIIEUAIbHBIX €CTECTBEHHO-
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HAay4YHbIX M XUMUYECKMX JUCIUIUIMH B BYy3aX W OpraHu3alusx CpeaHEero
npodeccuoHanbHOro oOpa3zoBaHusi. B 2Toil CBsi3M u3yueHue mnpenmera «XUMUSH
OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa PACIIUPEHUE U YIIIYOJIEHHE TEOPETUYECKOU
U TPAKTUYECKOW TOATOTOBKH OOYUYaIOIIMXCs, BBHIOPABIIMX OMpPEACICHHBIN Mpoduiib
oOydeHHsl, B TOM YHUCJE C MEPCHEKTUBOW MOCIEAYIOUIEr0 MOJYYEHHUS] XUMHYECKOTO
o0pa3zoBaHus B opraHu3aIusax npodeccuoHaabHOro oOpazoBaHus. B cBeTe TpeOoBaHUi
OI'OC COO k njnaHupyeMbIM pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTenbHOMN
IpOrpaMMbl  CpEAHEro oO0mIero oO0pa3oBaHUs HM3y4YEeHHE TMpeaMeTa «XUMUS»
OPUEHTUPOBAHO TaK)Xe Ha pEIIeHHE 3a7ady BOCIUTAHUS M COLMAJILHOTO Pa3BUTHS
oOyyaromuxcs, Ha (GOPMHUPOBAHUE Y HUX OONICHMHTEIIEKTYyalbHBIX YMEHUH, YMEHUUN
palMoHaIu3au y4eOHOTO Tpy/Ja U 0000IIEHHBIX CIIOCOOOB AEATEIbHOCTH, UMEIOIINX
MEXTUCIUIUIMHAPHBIN, HAJIIPEMETHBIN XapaKTep.

XUMHS Ha YpPOBHE YIUIYOJIEHHOIO W3Y4YEHHUs BKIIOYAeT YriayOJeHHbIE KypChl —
«Opranuueckass xumusi» U «OOmas u HeopraHuveckas xumusi». [Ipu omnpenenenun
NOJXOJ0B K OTOOpY M CTPYKTYpHOW OpraHu3aldd COJAEpXKaHUS ITHUX KypCOB
B IPOrpaMMe MO XMMHH 32 OCHOBY HpuHATHI nosiokeHus OI'OC COO o paznnuusax
0a30BOT0 M YIIIYOJI€HHOTO YPOBHEN M3yUEHHUS TIPeMETA.

OcHoBy cojepskanusi KypcoB «Opranudeckast XuMusi» 1 «O0111ast 1 HeopraHuyeckas
XUMHS» COCTAaBJISIET COBOKYMHOCTb MPEJAMETHBIX 3HAHUW M YMEHMH, OTHOCSIIUXCS
K 6a30BOMY YPOBHIO U3YUYEHUS Npe/IMeTa. JTa CUCTeMa 3HAHHM MOTy4YaeT OnpeiesIeHHOe
TEOPETUYECKOE IOTIOTHEHHUE, TO3BOJISIONIEE OCO3HAHHO OCBOUTD CYIIECTBEHHO OOJIBIINNA
o0BeM (hakTosoruyeckoro marepuana. Ha yrioyOGieHHOM ypoBHE M3yudeHHUs IpeaMeTa
oOecrieyeHa BO3MOKHOCTh 3HAUUTEILHOTO yBEIMUYEHUsI 00beMa 3HAHUN O XMMHUYECKUX
AJIEMEHTaX M CBOMCTBAaX WX COEIWHEHHWNW Ha OCHOBE PACIIUPEHUS M YIIIyOJICHHS
NPEJICTaBICHUH O CTPOSHUU BEIIECTBA, XUMHYECKOM CBS3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PEaKlUid, pPacCMaTPUBAEMbIX C TOYKH 3pPEHUS XUMUYECKON KHUHETHKU
U TEpMOAWHAMUKHU. M3ydeHrne mepuoaudecKoro 3akoHa W lleproaudeckor CHCTEMBI
XUMHYECKUX DJIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBO-MEXaHHUYECKHUX
MPEICTABICHUAX O CTPOCHUU aToMa. XUMHUYECKasi CBsI3b OOBSICHSIETCS C TOUYKH 3PCHUS
HPHEPreTUYECKUX M3MEHEHHH NpH ee 0Opa3oBaHWM M Pa3pyLICHUH, a TaKKE€ C TOUYKHU
3peHHsT MEXaHW3MOB ee oOpa3oBaHus. M3ydeHWe THUIIOB pEaKIHWid JTOTMOJHIETCS
dbopMupoBaHUEM TPEACTABICHUN 00 JJIEKTPOXUMHYECKUX TPOIECCaxX U DJIEKTPOIIU3E
pacIlJIaBOB U pacTBOPOB BelIeCTB. B Kypce opraHMyeckoil XMuMUM MPU PACCMOTPEHUH
PEaKIMOHHON CHOCOOHOCTH COEAMHEHUN yraenseTcss 0coboe BHUMAaHHE BOMPOCAM
00 31eKTpoHHBIX P (DHeKTaxX, 0 B3AMMHOM BIIUSTHHHM aTOMOB B MOJICKYJIaX U MEXaHH3Max
pEeaKUni.

Ocoboe 3HaueHne UMEET TO, YTO Ha COJEP)KaHHE KYypCOB XMMHH YTIIYOJICHHOTO
YPOBHS W3YYEHHS [JIsl KJIACCOB OMpPEACICHHOTo Tpoduis (MIaBHBIM 00pa3oM Ha WX
CTPYKTYPY U XapaKTep JOMOJHEHUHN K 00IIel CUCTEME MPEIMETHBIX 3HAHHUH ) OKa3bIBAIOT
BIIMSIHUE CMEXKHbIE MpeaMeThl. Tak, HapuMep, B COJIEPKAHUU MpeIMeTa JJisl KJIacCOB
XUMUKO-(pU3nueckoro npoduis 00bllioe 3HaYeHUE Oy1yT UMETh 3JIEMEHTBI Y4eOHOTO
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Martepuaia rno oduei xumun. [lpyu u3yyenuu npeamera B JaHHOM CIIydae akKUEHT OyaeT
cAellaH Ha OOIIHOCTb METOJOB IMO3HAHUSA, OOIIHOCTh 3aKOHOB U TEOPUH B XHMHUHU
U B (PU3HKE: aTOMHO-MOJIEKYJIsipHas Teopusi (MOJIEKYJsipHas Teopus B (PU3UKE), 3aKOHBI
COXpaHEHHMsI MACChI U SHEPIUH, 3aKOHBI TEPMOJNHAMUKH, JICKTPOJIN3a, IPEACTABICHHUS
O CTPOEHUH BEIIECTB U IPYTOE.

B coxepxanuu mpeamera g KJIACCOB  XMMHUKO-OMOJOTMYECKOro Mpoduis
OonpIIMK  yHenbHBIA Bec OyAeT HMMEThb OpraHuyeckas XuMus. B 3ToM ciydae
MPEIOCTaBISAETCS BOZMOXKHOCTb JIJIsl 60J1€€ 00CTOATEILHOTO PACCMOTPEHHS] XUMUYECKOU
OpraHu3aldyd KJIETKH KaKk OHOJIOTMUECKOW CHCTEMbl, B COCTaB KOTOPOM BXOJT,
K TpUMepy, TaKue CTPYKTYpHbIE KOMIIOHEHTBI, KakK JHMOUAbI, OCJIKH, YIJIEBOJIHI,
HYKJIEMHOBBIE KHCJIOTBI WU Apyrue. llpw 3ToM 3HaHMS O COCTaBe M CBOMCTBAax
IPEACTAaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIyX)KaT OCHOBOM
JUTSL U3y4EHUsl CYIIHOCTHU MPoLieccoB (POTOCUHTE3A, AbIXaHUs, TUIEBAPEHUS.

B muane ¢opMupoBaHHS ~OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAYYHBIX METOJIOB TO3HAHHUS U OIbITAa MPAKTUYECKOTO NMPUMEHEHHUS Hay4YHbIX
3HAHMM H3ydeHUue rmnpeameTa «XHUMHs» Ha yriayOJeHHOM YpPOBHE OCHOBAaHO
HAa MEXIIPEAMETHBIX CBS3SX C YYeOHBIMU MpeaMETaMH, BXOJAIIMMU B COCTaB
npenMeTHbIX obOnacteln «EctecTBeHHO-HAay4yHBIE», «MaremaTtnka W WHGOpPMATHKA»
U «Pycckuii SI3bIK U IUTEPATypay.

[Tpu n3ydyenun yuyebHOro npeameTa « XUMHs» Ha YriyOJIeHHOM ypOBHE TakkKe, Kak
Ha YpOBHE OCHOBHOTO U CpeJHEro oob1iero oopazoBanus (Ha 6a30BOM ypOBHE), 3a/1aueit
NEPBOCTENIEHHON 3HAYMMOCTH sIBIIsIeTCA (OPMHUPOBAHHE OCHOB HAyKH XUMHUU Kak
00JIaCTH COBPEMEHHOTO ECTECTBO3HAHHUSA, NPAKTHUECKOW JESITeIbHOCTH 4YeJlIOBEKa
¥ OJTHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpHl. Pelienue 3Tol 3a1a4un Ha yriayOJIeHHOM
YPOBHE U3Y4YE€HUS MPEIMETA NPEANOIaracT peain3alnio TAaKUX LHeel, Kak:

dbopMupoBaHue MpeICTaBICHUN]:

0 MaTepualbHOM E€JUHCTBE MHUpPA, 3AKOHOMEPHOCTSX U IO3HABAEMOCTHU SIBICHUU
OPUPOJbI, O MECTE€ XUMUU B CHCTEME ECTECTBEHHBIX HAyK W €€ BeIylled poju
B O00ECHe4YeHWH YCTOMYMBOTO pa3BUTHS UEJIOBEYECTBA: B PEIICHUU MNpoliIemM
AKOJIOTHYECKOM, PHEPreTHUCCKON M TMHUIEBON 0€30MacHOCTH, B PAa3BUTHU MEIHMIIMHBI,
CO3JJaHUHM HOBBIX MAaTEpPUaAJOB, HOBBIX HCTOYHUKOB SHEPruHd, B O0OECIEUEHUU
palMOHAIBHOIO TMPHUPOAOIOIb30BaHUsA, B (OPMHUPOBAHUM MHUPOBO33PEHUS W OOILIEH
KyJbTYpbl YEJIOBEKa, a TaKKe HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY
3I0POBBIO U IPUPOIHOU CpELE;

OCBOCHHME CHCTEMbl 3HAHUM, JIEKAIIMX B OCHOBE XHMHWYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa: (PyHIaMEHTaIbHBIX MOHITUMN, 3aKOHOB U TEOPUI
XUMHH, COBPEMEHHBIX NPEACTABICHUNA O CTPOCHHM BEIIECTBA HA Pa3HBIX YPOBHAX —
ATOMHOM, HWOHHO-MOJIEKYJIIDHOM,  HAJMOJIEKYJISIPHOM, O TEPMOJAUHAMHYECKUX
Y KUHETHYECKHX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKUX PEAKIUN, O XUMUYECKOM
PaBHOBECUH, PacTBOpax M AUCHEPCHBIX CHUCTeMaxX, 00 OOIIMX HAy4YHBIX MPUHIUIAX
XUMHUYECKOTO IIPOU3BOJCTBA;
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dbopmupoBaHue y oOydYarolMXCs OCO3HAHHOTO IMOHHMMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XWMHMUYECKUX 3HAHUU s OOBSICHEHUS KIIOUEBBIX HJAEH U mpodiiem
COBPEMEHHOW XUMUHU, Il OOBSICHEHUS U MPOTHOZUPOBAHUS SIBICHUN, HMEIOIINX
€CTEeCTBCHHO-HAYUYHYI0; TPaMOTHOTO peIIeHUs TMpoOJieM, CBS3aHHBIX C XUMUEH,
MIPOTHO3UPOBAHUS, aHAIM3a U OIECHKA C TO3UIMK HKOJIOTUYECKOW Oe30MacHOCTU
MOCJEACTBUNA OBITOBOM M MPOW3BOJACTBEHHOW [EATEIIBHOCTU 4YEeJIOBEKa, CBS3aHHOU
C XUMUYECKUM IIPOU3BOJICTBOM, UCIIOJIBb30BAHUEM U MIEPEPaOOTKON BEIIIECTB;

yrayOJieHHe TPENCTaBICHUNH O HAayYHBIX METOJax IO03HAHUS, HEOOXOJMMBIX
JUIsT TIpUOOpeTeHUsT YMEHHM OpPHUEHTUPOBATHCS B MHUPE BEIIECTB M OOBICHEHUS
XUMUYECKHUX SIBJICHUN, UMEIOIIUX MECTO B MPHUPOJAE, B MPAKTUUECKOW AECATEIBHOCTHU
Y TIOBCEHEBHOM KU3HHU.

B niane peanuzanuu nepBoovepeIHBIX BOCIIUTATEIBHBIX U PA3BUBAIOIINX (HYHKIIHIMA
IIEJIOCTHOM CUCTEMBI CPEHEro 00111eT0 00pa3oBaHus MPU U3YUEHUHU MpeaMeTa « XUMHUS)
Ha YIUIyOJIEHHOM ypOBHE OCOOYIO aKTyaJIbHOCTh NMPUOOPETAIOT TaKWe IEIu W 3a/Ja4H,
KaK:

BOCIIUTaHHE YOEKIECHHOCTH B TI03HABAEMOCTH SIBJICHUN TPUPOJIbI, YBKCHUS
K TPOIECCY TBOPUYECTBA B 00JIACTH TEOPETUYECKUX U TPHUKIAIHBIX HCCIEAOBAaHUN
B XUMHH, (HOPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTUSA HAYKU;

pa3BUTHE MOTUBALIUM K OOYYEHHUIO U MO3HAHMIO, CIIOCOOHOCTENH K CAaMOKOHTPOJIIO
¥ CAMOBOCIIMTAHUIO HA OCHOBE YCBOCHHS OOIIEUYETIOBEYECKUX [ICHHOCTEH;

pPa3BUTHE TIO3HABATEIIBHBIX HHTEPECOB, HWHTEIUICKTYaJbHBIX MW TBOPYECKUX
crocoOHocTel oOydaromuxcs, (GOpPMHUPOBAHME y HHUX CO3HATEIBHOIO OTHOLICHUS
K CaMOOOpa30BaHHMIO W HEMPEPHIBHOMY OOpAa30BaHMIO KaK YCIOBUIO YCIEIIHON
npodeccuoHaIbHOM M OOIIECTBEHHOW AESTENBHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0POBBIO U MOTPEOHOCTHU B 3[I0POBOM 00pa3e KU3HU;

dbopMuUpOBaHUE YMEHHM U HABBIKOB PAa3yMHOT'O MPHUPOIONOIL30BAHUS, PA3BUTHE
AKOJIOTHYECKON  KYJIBTYphl,  IPHOOpPETEHHE  OMbITa  OOIIECTBEHHO-TIOJIE3HON
JKOJIOTUYECKOM JEATEIBHOCTH.

OO6miee 4KCIO 4YacoB, PEKOMEHIOBAHHBIX ISl M3YYCHHUS XUMHUU Ha YTIyOJIEHHOM
ypoBHe, — 204 gacoB: B 10 kimacce — 102 gaca (3 yaca B Heaento), B 11 kimacce — 102 gaca
(3 yaca B HezelnIO).
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COIAEPKXAHUE OBYYEHUA

OPI'TAHUYECKASA XUMUA

TeopeTnyeckue 0OCHOBbI OPraHNYECKOl XUMHH

[Ipenmer ¥ 3HaYeHUE OPraHUYECKON XMMHUH, NPEICTABIEHHWE O MHOT000pazuu
OPTaHUYECKUX COCITMHECHUU.

DNEeKTPOHHOE CTPOCHHUE aTOMa Yriepoja: OCHOBHOE U BO30YXIAECHHOE COCTOSIHUSI.
BaneHnTHble BO3MOXXHOCTM aToma yriepoaa. XHUMHYECKass CBA3b B OpPraHUYECKUX
COeMHEHUAX. Tumbl TUOpUIM3ALMM ATOMHBIX opOuTanei yriaepoga. MexaHU3MBI
o0pa3oBaHus KOBAJIEHTHOM CBs3UM (OOMEHHBIH U JOHOPHO-aKIENnTOpHbIN). Tumbl
nepeKpbIBaHMs AaTOMHBIX opOuTanel, - u -cBa3u. OiuHapHas, 1BOMHAs U TPOMHAS CBSI3b.
CrniocoObl pa3pbiBa CBA3€H B MOJIEKYJIaX OpraHnueckux BemecTs. [loHsTne o cBO60IHOM
paaukaie, Hykjieopuie 1 dJeKTpoduie.

Teopust cTtpoenus opranmyeckux coenuHeHuid A.M. ByTtiepoBa u coBpemeHHbIE
NpPEJICTABIICHUsI O CTPYKTYpe MOJEKYyJ. 3Hau€HUE TEOPUH CTPOCHHUS OPraHUYECKHX
coeMHEeHU. MonekynsipHble U CTpyKTypHble (Qopmyibl. CTpyKTypHbIE (DOpMYITbI
pPa3TUYHBIX BUOB: pa3BEepHYTas, COKpaIICHHAs!, CKEIETHAS.

N3omepusi. Buasl uzoMepuu: CTpykTypHasi, IpOCTPAaHCTBEHHAS.

OnexTpoHHbIE Y3PPEKTHl B MOJIEKYJIaX OPraHUYECKUX COEAMHEHUHN (MHIYyKTHUBHBIN
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o  knaccudukanuu  opraHudeckux — BemiecTB. Ilonsarue
o ¢yHkuMoHanbHOU rpynne. ['omosorusa. I'omonoruueckue psanel. Cuctemaruyeckas
HOMeHKiIarypa oprannueckux coeauHenuii (IUPAC) u  TpuBHalbHBIE Ha3BaHUS
OTJEJIbHBIX IIPEICTABUTEIICH.

OcobGenHocty M Kiaccu(uKaluusg OpraHUYecKux peakuuid. OKUCIUTETBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUN B OPTaHUYECKON XHUMHUH.

OKCHEpUMEHTAIIBHBIE METOABl M3YYEHHsI BELIECTB M HUX [PEBpAILCHHN:
O3HAKOMJIEHHE C O0pa3llaMM OpraHMYeCKHX BEIIECTB M MaTepHajlaMd Ha HX OCHOBE,
ONBITHl I10 IPEBPALIECHUIO OPraHUYECKUX BEIIECTB IPHU HarpeBaHuu (IUIABJICHUE,
o0yTriIMBaHKUE U TOPEHNE), KOHCTPYUPOBAHHUE MOJIENIEH MOJIEKYJI OPraHUYECKUX BEIIECTB.

YriaeBogopoasl

Ankxanbl. ['omonormyeckuid psan ankaHoB, oOmas Qopmyna, HOMEHKIATypa
U u30Mepus. OJNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKaHOB,
sp®-rubpuausands aTOMHBIX opOuTaneil yriepona, o-cBasb. DuU3MUEcKHe CBONCTBA
aJIKaHOB.

XUMHUYECKHE CBOMCTBAa allKaHOB: pEaKIMU 3aMEUIeHUs, H30Mepu3aluu,
JNETUAPUPOBAHMS, IUKIIU3ALUU, TUPOJIN3a, KPEKUHTA, TOPEHUS.

Haxoxnenue B npupoge. CiocoObl MOTyYeHHs] U NPUMEHEHNE aJTKaHOB.

Huxnoankanel. OOmas dopmyna, HOMEHKiIarypa U uzoMepus. OCOOEHHOCTH
CTPOCHMSI U1 XMMHUUYECKUX CBOMCTB MajbIX (IMKIIONPONAH, [UKIOOYTaH) U OOBIYHBIX
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(UMKJIOMEHTaH, IMKJIOreKCaH) UUKIoalKaHOB. CrocoObl MONY4YEeHUS U MNPUMEHEHHE
LAKJIOATKAHOB.

Ankensl. ['omosiormyeckuil psig ajnkeHoB, obOmias QopMyna, HOMEHKIATYypa.
DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYN AIKEHOB, SP>-TMOPUIM3aLUs
aTOMHBIX OpOuTalield yriaepona, o- U 7n-cBA3U. CTpPyKTypHas M TreoMeTpuyecKas
(umc-TpaHc-) uzomepus. PuznuecKkre CBOMCTBA AJIKEHOB.

XHAMHUYECKHE CBOMCTBA: PEAKUHMHM NPHUCOECAUHEHUS, 3aMEIICHHS B O-TIOJIOKEHUE
IIpY JBOMHOW CBs3M, MNOJUMepu3auuu U okucieHus. IIpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakliuy Ha JBOMHYIO CBS3b.

CrniocoObl MoTyYeHus: ¥ IPUMEHEHHE aJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHOB (CONPSKEHHbIE, HW30JUPOBAHHBIE).
Oco0EHHOCTH JIEKTPOHHOTO CTPOCHUS U XMMHUYECKUX CBONCTB COMPSKEHHBIX JUEHOB,
1,2- u 1,4-npucoeaunenue. I[lomuMepuzanust Conps>KEHHbIX JUeHOB. CrnocoObl
NOJIYYEHUS U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['omMonoruueckuil psii  ajlkuHOB, oOmias ¢opMmysia, HOMEHKIATypa
U HW30MEPHUSA. OJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJl aJKHWHOB,
Sp-rudpuaAn3aIus aTOMHBIX opOuTanei yriepoaa. dusnueckue CBOMCTBA AJIKMHOB.

XHWMHUYECKHE CBOMCTBA: pEaKUU IPUCOEAUHEHHUS], TUMEPU3ALINYA U TPUMEPHU3ALUH,
okucneHus. KHUCIOTHbIE CBOICTBAa aJlKWHOB, MMEIOUIMX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHbIE peaklii Ha TPOWHYIO CBSA3b.

CriocoObl moyYeHus: ¥ IpUMEHEHHE aJTKUHOB.

ApomMatuueckue yrieBoAopobl (apeHsl). ['omonornyeckuit psn apeHoB, oOIIas
dbopMyna, HOMEHKJIATypa U M30MepUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE
MOJIEKYJIBI OeH30J1a. PU3uYecKue CBOMCTBA apEHOB.

XVUMHUYECKHE CBOMCTBA OEH30JIa M €ro TOMOJIOIOB: pEaKIHH 3aMeIeHUs
B OEH30JbHOM KOJBbIIE M YIJIEBOJOPOIHOM paJHKaie, pPEAKIUU MPUCOCIUHEHUS,
OKHUCJICHHE TOoMOJoroB Oen3ona. [IpencraBneHne o0 OpPUEHTUPYIOIIEM JIEWCTBHH
3aMmecTuTeNied B OCH30JbHOM KOJbIE HAa TMpUMEpPE aJKUIBHBIX PaJUKaJOB,
KapOOKCUIIbHOU, THIPOKCUIIbHOW, aMUHO- U HUTPOTPYIIIIbI, aTOMOB T'aJIOT€HOB.

Oco0GeHHOCTH XMMHYECKUX CBOMCTB cTuposa. [lonmumepusanus ctupona.

Crioco0b!I osTy4eHus: ¥ MPUMEHEHHE apOMAaTUYECKUX YTIIEBOIOPOIOB.

[Mpuponnsiii ra3. IlomytHeie HedTsHbIE Ta3bl. HedTh U ee mpoucxoxacHue.
KameHnHslii yroyib v MPOIYKTHI €T0 MepepadOTKH.

Crmocobbl  mepepaboTku  He(TH:  TEperoHka, KpEeKWHT  (TepMHYECKU,
KaTaIUTUYeCKuil), pupopmMuHr, nuponus. I[IpoaykTsl mnepepabOTKu HEPTH, UX
MPUMEHEHHUE B IPOMBILIUIEHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEXY Pa3IMYHBIMU KJIACCAMH YTJIEBOAOPOJIOB.

DONEKTpOHHOE CTPOCHHME  TAJOTCHIPOM3BOJAHBIX  YIJIEBOJOPOAOB. Peakuuu
3aMelIeHNs rajloTeHa Ha TUAPOKCOorpymnmy. /[elicTBue Ha rajJoreHInpon3BOIHbIE BOJIHOTO
MU CIHAPTOBOTO PAcTBOpA IIEJIOYM. B3aMMOAEHCTBHE NHUIaJOTCHAJIKAHOB C MAarHHEM
U IMHKOM. Vcrnonap30BaHME TrajaoreHIpOU3BOJHBIX YIJIEBOJOPOAOB B OBITY, TEXHHKE
Y IIPY CUHTE3€ OPraHNYECKUX BELIECTB.
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DKCTepUMEHTAILHBIE METOABl M3YUYCHHUS BEUIESCTB M WX NPEBPAIICHUN: H3yUCHHUE
(¢uU3HUECKHX CBOWCTB YIJIEBOJOPOAOB (PacTBOPUMOCTH), KAadECTBEHHBIX pPEAKIIUN
YTJIEBOJIOPOJIOB PA3IUYHBIX KJaccoB (oOeciBeunBaHUE OPOMHON WM MOJHON BOJIBI,
pacTBOpa IepMaHTaHaTa Kajus, B3aMMOJICHCTBHE alleTHIICHA ¢ aMMHUAYHBIM PaCTBOPOM
okcupa cepedpa(l)), kauecTBeHHOE 0OHAPYKEHUE YTIIepoaa U BOJOPOJIa B OPraHUIECKUX
BEIIECTBAX, IIOJyYeHHWE OTWICHA M H3yUYeHHE €ro CBOMCTB, O3HAKOMJICHHE
¢ komneknusamMu «HedTb» u «YTomwp», ¢ oOpa3niamMu IiacTMacc, KaydyyKoB M PE3WHEI,
MOJIETTUPOBaHNE MOJIEKYJI YTJIEBOAOPOIOB M TaJIOT€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucaopoacoaepskaimme opranudeckune coeIHeHUs

[Ipenensubie ogHOATOMHBIE CIUPTHL. CTpoeHUE MOJIEKYJ (Ha mpUMeEpe METaHoJa
u odTa”oja). ['oMonoruueckuit psig, obmas ¢dopmyna, H30MepHsi, HOMEHKIATypa
u kinaccudukaius. Dusnyeckre CBOWCTBA TNPEACIBHBIX OJHOATOMHBIX CIHPTOB.
Bonopoanbie cBsI3u MEXy MOJIEKYJIaMHU CITUPTOB.

XUMHUYECKUE CBOMCTBA: pEaKIUW 3aMEIICHUS, JeTUApaTallii, OKHCIICHHUS,
B3aUMOJICHCTBHE C OPraHWYECKUMU W HEOPraHWYECKUMH KucioTtaMu. KauecTBeHHas
peakiusi Ha OJHOATOMHBIC CIUPTHI. JleWcTBHME 3TaHOJNIa U METAaHOJia HAa OpPraHu3M
yenoBeka. CriocoObl OTyYeHUs U MPUMEHEHUE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 2dupsl, HOMeHKIaTypa u wu3omepus. OcoOeHHOCTH (U3UIECKHUX
Y XUMUYECKHX CBOWCTB.

MHOroaTtoMHbI€ COUPTHI — 3TUJICHTIIUKOJIb U IIUUEpUH. DU3NYECKUE U XUMUYECKHE
CBOMCTBA: peakuuu 3aMelIeHuUs, B3aUMOJICHCTBHE C OpraHUYECKUMH
U HEOPraHMYECKMMH KHCIOTaMHU, KaueCTBEHHAs PEakKls Ha MHOIOATOMHBIE CIUPTBHI.
JleiicTBue Ha opranu3Mm denoBeka. CriocoObl MOMy4eHUs U TPUMEHEHHE MHOT0ATOMHBIX
CIIUPTOB.

®enon. CTpoeHne MOJIEKYJIIbl, B3AUMHOE BIUSHUE THAPOKCOTPYMIIBHI M O€H3075HOTO
snpa. dusndeckne cBoricTBa (eHosa. OCOOCHHOCTH XUMHUYECKHX CBOWCTB (eHoa.
KauectBennbie peakuuu Ha QeHon. ToxcuyHocTh (eHona. CrocoObl MOMy4YeHUs
u npuMeHeHue ¢penona. GenondopmanbaeruaHas cCMoIa.

KapOoHuibHbIE COCAMHEHUS — QIbJETHABl M KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHON Trpymnmbl. ['oMojormdyeckue psiabl albJerHJ0B W KETOHOB, OO0IIas
dbopmyna, nzoMepusi 1 HOMEHKIaTypa. PU3NYECKHUE CBOMCTBA alIbJIETHI0B U KETOHOB.

XUMHUYECKHE CBOWMCTBAa albJErUJ0B U KETOHOB: pEAKUUU MPUCOETUHEHHUS.
Oxucnenne anbIeTU0B, KAYECTBEHHBIC PEaKIMU Ha ambAeruabl. CrocoObl MOTydeHuUsI
Y IPUMEHEHUE aJbJIETHIOB U KETOHOB.

OnIHOOCHOBHBIC TMpeJeabHbIE KapOOHOBBIE KHCIOTH. (OCOOSHHOCTH CTPOCHHS
MOJIEKY1 KapOOHOBBIX KHUCIIOT. M3omepus um HOMeHkinaTypa. dusmyeckue CBOWCTBA
OJIHOOCHOBHBIX TMpEJEIbHbIX KapOOHOBBIX KHUCJIOT. BoJOpoaHBIE CBSI3M MEXKIY
MOJIEKyJIaMu KapOOHOBBIX KUCIOT.

XUMHUYECKHUE CBOMCTBA: KUCIOTHBIE CBOWMCTBA, peakius dTepupUKalUU, PEaKIUU
C y4acTHUEM YTJIEBOJOPOJHOIO pajuKaa.

Oco0eHHOCTH CBOMCTB MYPaBbUHOU KUCIIOTHI.

10
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[TonsiTre 0 MPOU3BOAHBIX KAPOOHOBBIX KHCIIOT — CJIOXKHBIX d(Pupax.

MHoroo6pa3ue KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOMCTB HEMpPEACIbHBIX
1 apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, JUKAPOOHOBBIX KHUCIOT, THAPOKCUKAPOOHOBBIX
kucioT. [IpeacTaBurenu BeICIINX KapOOHOBBIX KUCIOT: CTEAPUHOBAs, MAJILMUTHHOBAS,
0JIeMHOBasi KUCJIOTHI. CIIOCOOBI MOMYYEHUS U MPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonornyeckuid psna, oOmas Gopmyna, HU30MEpHUs
U HOMeHKJarypa. @DuU3MyeCKHWe W XUMHUYECKHE CBOMCTBA: THUAPOJIHU3 B KHUCIOH
U LIEJIOYHOM Cpelie.

Kuper. Ctpoenue, ¢u3Mdeckre U XUMHUYECKUE CBOWCTBA KUPOB: THUIPOJIH3
B KUCJION W 1eno4Hoi cpene. OCOOEHHOCTH CBOWCTB KHUPOB, COACPKAIIMX OCTATKU
HETpeeIbHBIX KUPHBIX KUCTOT. XKUphI B pupo/Ie.

Mp11a KaK COJTU BBICIITUX KaPOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mas xapakTepucTuka yriieBojoB. Kiaccudukaius yrieBoaoB (MOHO-, M-
U TIOJIUCaXapHU/Ibl).

Monocaxapuapl: Ta0K03a, (GpykTo3a. dusznueckue CBOMCTBA W HAXOXJICHHE
B npupoae. GorocuHTes.

XHUMHUYECKHUE CBOMCTBA IJTIOKO3bI: PEAKIIMK C y4aCTUEM CITUPTOBBIX U aJIbJICTUTHON
IPYIII, CIIUPTOBOE U MOJIOYHOKHUCIIOE OpokeHue. [IpuMeHeHne riitoko3bl, ee 3HaAaUCHHE
B KU3HEAEATEIbHOCTU OpPraHu3Ma.

Jlucaxapuapl: caxapo3a, MaJIbTo3a. BoccTaHaBNIMBAIOIIME U HEBOCCTAHABIMBAIOIIHE
nucaxapuasl. ['maponus nucaxapuaoB. HaxoxaeHue B npupoie U NpUMEHEHNE.

[Tonucaxapuasl: Kpaxmai, TJIMKOT€H W LeUI0i03a. CTpOeHHE MaKpOMOJIEKYJI
Kpaxmaja, IJMKOreHa U LeJUIo03bl. du3ndyeckue CBOKWCTBA KpaxMalla U LEJUTIOJIO3bI.
XHWMHUYECKHE CBOMCTBA Kpaxmaja: TUJIpPOJIM3, KAaYeCTBEHHAs pEAKUUs C HOAOM.
XVWMHUYECKHE CBOMCTBA IEJUIIOJIO3BI: THUPOININ3, TMONIydeHHE 3S(PHUPOB IIEIUTIONO3HI.
[TonsiTue 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIETK).

OKCIEpUMEHTAIIbHBIE METOJbl H3YyYEHHMS BEUIECTB W HMX MPEBpaALICHUN:
pPacTBOPUMOCTh PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBHE 3TAHOJA C HATPUEM,
OKHCJIEHHE JTUJIOBOTO CIHUpPTAa B ajbleruj Ha pacKajleHHON MEIHON MpPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHpPTa AUXPOMATOM Kaiausi (BO3MOXKHO HCIIOJIb30BaHUE
BHUJIECOMATEPUATIOB), KAUYECTBEHHbIC pEaKUMU Ha albAeruabl (C TUIPOKCUIOM
muammuncepebpa(l) u ruapoxkcunom meau(ll)), peakuus raumepuHa ¢ THAPOKCHIOM
Menu(Il), xumMuueckue CBOWCTBA pPACTBOpA YKCYCHOM KHCIOTBI, B3aUMOJICHCTBUE
pactBopa TIOKO3bl ¢ ruapokcuaoM meau(ll), BzaumopaeiicTBue Kpaxmana ¢ HOIOM,
pElIeHNEe HKCIIEPUMEHTATBHBIX 3a1ad 1o TeMaM «CriupThl u deHonb», «KapoboHoBbIe
KUCIOTHI. ClioKHBIE 3PUPHD.

A3o0Tcoaepskaniue OpraHudecKkue CoeJMHEeHUs

AMHHBI — OpraHMYeCKHE IPOM3BOJHBIC aMMmHuaka. Kiaccudukaius aMHHOB:
anudaTuyeckue U apoMaTUUYECKHE; MEePBUYHBIC, BTOPUUYHBIC M TpeTuuHble. CTpoeHUE
MoOJeKyd, obmas ¢dopmyna, U30Mepus, HOMEHKJIaTypa U (U3UYECKUE CBOMCTBA.
XWMHYECKHEe CBOMCTBA alru(aTHUeCKUX aMUHOB: OCHOBHBIC CBOMCTBA, aJKHUJIMPOBAHUE,
B3aUMO/ICMCTBHE NEPBUYHBIX AMUHOB C A30THUCTON KUCJIOTOM. COJTM aJIKWJIAMMOHMUS.

11
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AHUIMH — TpeACcTaBUTENb aMUHOB apoMaTUdeckoro psiaa. CTpoeHue aHWIMHA.
B3aumHoe BiMsiHME TpyII aTOMOB B MoJIeKyJe aHWIMHA. OCOOEHHOCTH XUMHUYECKUX
CBOICTB aHWIMHA. KauecTBEeHHbIE peaKklIMi HA AaHUJIUH.

CrniocoObl nony4yeHust ¥ npuMeHeHue anddarnyeckux aMuHoB. [lonyuenue aHuinHa
U3 HUTPOOEH30171a.

Amunokucnotsl. Homenknatypa u wu3zoMepusi. OTAenbHblE TPEICTaBUTENU
0-aMUHOKHCJIOT: TJIMIMH, alaHuH. PU3nyecKue CBOMCTBA aMHUHOKHUCIOT. XHUMHUYECKHE
CBOICTBA aMMHOKHMCIOT KaKk aM(OTEpHBIX OPraHUYECKUX COCIUHEHUN, peaKius
NOJIMKOHJEHCAlMK, O00pa3oBaHUE MENTUIHOM CBA3u. buonornyeckoe 3HauYeHHE
aMUHOKUCHO0T. CUHTE3 ¥ TUJIPOJIU3 MENTU/IOB.

benku kak npupoiHbie nonumepsl. [lepBuuHas, BTOpUYHAs U TPETUYHAs CTPYKTYpa
0eskoB. XUMHUYECKHE CBOMCTBa OEJIKOB: TUIAPOJIU3, JEHATYpalMs, KauyeCTBEHHbIE
peaKkiuu Ha OCJIKU.

OKCHepUMEHTAJIbHBIE METOABbl HM3YYEHHUsI BEHIECTB M UX MPEBpALCHUN:
pacTBOpeHHEe OENIKOB B BOJIE, JA€HATypalus OEJIKOB MpU HarpeBaHUU, [IBETHbIC PEAKI[UU
Ha O€JKW, pelieHre OKCIePUMEHTAIbHBIX 3aJad MO0 TemMaM «A30TcojepKalinue
OpraHu4ecKue coelMHeHus» u «Pacno3HaBaHne OpraHuYeCKUX COCITMHEHUI.

BricokoMoieKkyJIsipHbIE COeTMHEHUSI

OCHOBHBIE TIOHSITUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BE€HO, CTEIIEHb MOJIMMEPHU3AIIH, CPEAHSS MOJIEKYJIsIpHAs Macca.
OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN — IMOJMMepU3alius
U TIOJTUKOHCHCAITHSI.

[lonumepusie  matepuansl.  [lmactmaccel  (MONMMATUIICH,  MOJUIPOIUJICH,
MOJIMBUHWIIXJIOPHI, MOJIUCTUPOI, MOJIMMETUIIMETAKPHUIIAT, MOJIMKApOOHATHI,
noJImdTUIICHTepeTanaT). Y Tunuzaius u nepepadoTKa IIacTUKa.

DnacToMephl: HaTypalbHBI KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30MPEHOBLIN ). Pe3nna.

BonokHa: HaTypanbHble (XJIONOK, ILIEPCTh, IIEJK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIaBCaH).

OKCIEpUMEHTAIIbHBIE METOJbl H3YYEHHS BEUIECTB W HMX MPEBpallCHUN:
O3HAKOMJICHHE C O00pa3laMu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IIJIacTMacc,
Kay4yKOB, PEIICHUE 3KCIEPUMEHTANIbHBIX 3a7a4 1o Teme «Pacno3naBanue miactmacc
Y BOJIOKOH».

PacueTnbie 3a1aun.

Haxoxxnenue MoiexynsapHoi HOpMyITbl OPraHUIECKOTO COSAMHEHHS 10 MAaCCOBBIM
JIOJISIM DJIEMEHTOB, BXOJIAIIMX B €r0 COCTaB, HAXOXKIICHHWE MOJICKYJISIPHOU (HopmMyIibl
OpraHUYECKOr0 COeAMHEHUs MO Macce (00beMYy) MPOIYKTOB CrOpaHus, MO KOJIUYECTBY
BellecTBa (Macce, 00beMy) MPOAYKTOB pPEAKUUU W/WIU HMCXOIHBIX BEILIECTB,
YCTAHOBJICHUE CTPYKTYpHOM (OpPMYJbl OPraHMYECKOro BeEIIeCTBA HAa OCHOBE €ro
XUMUYECKUX CBOMCTB UJIM CIIOCOOOB MOJIYYEHHUS, ONIPEICIICHUE 10U BBIXO/a MPOAYKTa
pEeaKIMu OT TEOPETUYECKU BO3ZMOKHOTIO.
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MexnpeaMeTHbIe CBA3H

Peanuzanus MEXNpPEIMETHBIX CBA3CH MPU H3YYECHUU OPraHUYECKOM XUMUU
B 10 Kiacce ocymiecTBisieTCs Yepe3 UCMOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHATUH, TaK U MOHITUN, IPUHATHIX B OTJEJIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO
LHKJIA.

OOmuMe ecTeCTBEHHO-HAy4YHbIE MOHSTHUSA: SIBJIEHUWE, HAy4yHbIH (HaKkT, TUIOTE3a,
TEOpHUs, 3aKOH, aHalIM3, CHUHTE3, Kilaccuukanus, HaOMOIEHUe, HW3MEpPEHueE,
AKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®uznka: MaTepus, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SJHEPreTUYECKUI
yYpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSIHME BeIeCTBa, (U3MUECKUE
BEJIMYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buonorusi:  knmetka, opraHusM, OKocHcTema, Ouocdepa, MeTabOJIU3M,
HACJICJICTBEHHOCTh, AaBTOTPO(MHBIN M reTepoTpodHBIM THUN NUTaHUS, OpoXKEHUE,
doTocuHTE3, IBIXaHUE, OCJIKH, YTIIEBOIbI, JKUPHI, HYKICHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mosje3Hble HCKOMaeMble, TOIUIHUBO.

TexHonorus: MUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MHUTAHUS, MOIOIINE
CpPEACTBA, MaTEPUAJIbI U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

OBIIAA N HEOPTAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI XUMHUH

AtoM. CocTaB aTOMHBIX siiep. XUMUYECKUM 3JIeMEeHT. M30TomBblI.

CtpoeHue 3JIeKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHUCIA. DHEPreTUYECKUE
YPOBHU M TOAYPOBHH. ATOMHBIE opOuTanu. Knaccudukamus XuMUYECKUX IJIEMEHTOB
(s-, p-, d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM OPOUTAISM.
DNeKTpOoHHbIE KOH(UTypalluu aTOMOB AJIEMEHTOB IEPBOTO — YETBEPTOTO MEPHOJOB
B OCHOBHOM U BO30Y>KJICHHOM COCTOSIHUHU, JIEKTPOHHBIE KOH(PUTYpALIMA HOHOB.

DJIIEKTPOOTPHULIATEIILHOCTD.

Ilepuonnuecknii 3axkoH W llepmonnueckass cucremMa XHUMHUYECKUX 3SIIEMEHTOB
.. MengeneeBa. CBsi3b NEpUOAUYECKOrO 3akoHa U Ilepmoamdeckoi CUCTEMBI
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpHUEN CTPOECHHS] aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHSI CBOMCTB XUMUUYECKUX DJIEMEHTOB M 00Pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX
BEIIECTB MO TIpymnmaM ¢ [OepuojJaM. JHAYEHUE MEPUOJAUYECKOTO  3aKOHa
JI.1. Menaeneena.

Xumuyeckas CBs3b. BuIbl XMMWUYECKOM CBA3U: KOBAJCHTHAas, MWOHHAs,
MeTajndeckasi. MexaHu3mbl 00pa30BaHUsl KOBAJEHTHOM CBSI3U: OOMEHHBIN U JJOHOPHO-
aKIENTOPHBINA. DHEPIus U JyIKHA CBsI3U. [0S pHOCTD, HAMTPABIEHHOCTh U HACKIILIAEMOCTh
KOBaJIEHTHOW cBsA3U. KpartHeie cBa3u. Boupopoanasa cBsA3b. MeXMOIEKyIsIpHbIE
B3aUMO/ICUCTBUS.

BaneHTHOCTh ¥ BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpPbI
MOJIEKYJ C HUX T€OMETPUYECKUM CTPOCHHEM (Ha MNpUMEpPE COCTUHEHHN SJIEMEHTOB
BTOPOT'O IEPHOA).
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[IpencraBieHne O KOMIUIEKCHBIX coeIMHEHHsX. CocTaB KOMIUIEKCHOIO HOHA:
KOMILJIEKCOO00pa3oBaTesb, JUraHbl. 3HAUECHUE KOMIUIEKCHBIX coeauHeHuil. IlonsTue
0 KOOPJAMHALIMOHHOU XUMUHU.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. TUIBI KPUCTAIITMYECKUX
pElIeTOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[lonstue o mucnepcHbix cucremax. Mcrunabie pacTBopbl. CrIOCOOBI BBIPAKEHUS
KOHLIEHTpallMl pacTBOPOB: MaccoBas JOJds BEIIeCTBA B pPacTBOpE, MOJIsIpHas
KOHLEHTpalus. HacelllleHHble ¥ HEHACBIIIEHHbIE PAacTBOPbI, PaCTBOPUMOCTb.
Kpucrannoruapartsi.

Knaccudukanus M HOMEHKIAaTypa HEOPraHMYECKHX BEIECTB. TpHUBUAIbHBIC
Ha3BaHMs OTJEIbHBIX IPEICTaBUTENEH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUeCKIX peakiuii B HEOPraHUYECKON U OpraHuYeCcKON XUMHUH.
3aKOH COXpaHEHMsI MacChl BEIECTB; 3aKOH COXpPAHEHHUsS M TPEBpaIICHUs IHEPTruu
Opyu  XUMUYECKUX  peakinusx. TermioBble 3PEGEKTbl XMMHUYECKUX  PEaKIMil.
TepMoxumuyeckue ypaBHEHHUS.

CKOpOCTI) XUMHUYECKOU peakunn, €€ 3aBUCUMOCTL OT Pa3JIMYHbIX (1)aKTOpOB.
I'omorenHsie u I'CTCPOrCHHBIC PCAKITUU. Karanus n KaTaJIn3aTOpPLI.

O6patumble W HeoOpaTUMbIE peakIuu. XHUMHYECKOe paBHOBecue. DaKTophI,
BIUSIONINE Ha TIOJOKEHHWE XHUMHUUYECKOTO paBHOBECHS: TEMIIEpaTypa, JaBJICHUE
Y KOHIIEHTpAIIMU BEIIECTB, yyacTBYyIomuX B peakuuu. [Ipunuun Jle [laTtense.

OnektponauTnyeckas auccouuanus. CuibHbIE U ciiabble 3JeKTpoauThl. CTerneHb
nucconmanuu. Cpena BOJHBIX PACTBOPOB: KHUCIOTHAs, HEWTpajbHas, IIEJIOYHAas.
Bonopoansiit mokazarens (pH) pactBopa. ['maponus coneit. Peakiiuu nonHoro ooMeHa.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE peakiini. CTeneHb OKUCIeHUA. OKUCIUTENb
Y BOCCTaHOBUTENb. [Iponiecchl OKMCIEHHUST U1 BOCCTAHOBJICHUS. BakxHenne OKUCIUTEN
¥ BOCCTAaHOBUTENH. METO/1 3JIEKTPOHHOTO OanaHca. IJIEKTPOJIN3 paCTBOPOB M PACILJIaBOB
BEIIIECTB.

DKCIEepUMEHTAIbHBIE METO/Ibl U3YUCHUS BEIIECTB U UX MPEBPAILCHUI: PA3JIOKECHUE
MEPOKCHAA BOJOPOJAa B TMPUCYTCTBUHM KaTaau3aTopa, MOAECIA KPUCTAUIMYECKUX
pEIIeTOK, IMPOBEACHUE pEaKIMii MOHHOTO OOMEHa, OMpEIEIICHHE CpPEIbl PAcTBOPOB
C TOMOIIBIO WHIWKATOPOB, W3YYCHHE BIUSHUS Pa3IUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKOW PEAKIIUM U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

Heopranuveckass xumus

[Tonmoxxenne HemeTayyioB B lleproamyeckol CUCTEME XUMHYECKHUX DSJIEMEHTOB
JI.1. MenneneeBa W OCOOCHHOCTH CTPOCHHS HX aroMoB. Du3Wyeckwe CBOHCTBA
HEMETaJIOB. AJUIOTpONHs HEMeTaloB (Ha TpUMeEpe Kuciopoaa, cepsl, ¢ocdopa
1 yIJIepOJIa).

Bonopon. Ilonydenue, Qusnyeckue ¢ XMMHYECKHE CBOWCTBA: PEAKIIUH
C ME€TaJUIaMHU U HEMEeTaJlJlaMH, BOCCTAHOBUTEIIbHBIC CBOMCTBA. [ UIpHIbIL.

l'anorensl. HaxoxnaeHnwe B mnpupoge, CHocoObl MOJy4YeHUS, (HU3UUECKUE
U XUMHYECKHE CBOMCTBA. ['amoreHoBoaopojabl. BakHeHIINEe KHUCIOPOICOAECPHKAIINE
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COCIMHEHUs TalloreHoB. JlabopaTopHble M MNPOMBIIUICHHBIE CIOCOOBI MOJYYEHUS
rajoreHoB. [[puymeHeHne rajJoreHoB U UX COEAUHEHNM.

Kucnopon, o3oH. JlaGopaTopHble U MNPOMBIIUICHHBIE CHOCOOBI TOJYYEHUS
kucinopona. Ousznyecknue 1 XMMUYECKUE CBOMCTBA M MPUMEHEHNE KUCIOPOAA U O30HA.
OKcuabl ¥ IEPOKCUBI.

Cepa. Haxoxnenue B npupojie, CiocoObl Moy4eHus, (PU3NYECKUEe U XUMHUUECKUE
ceoiictBa. CepoBonopon, cynbduasl. Oxcun cepsl(IV), okcun cepri(VI). Cepnucras
U cepHasi KUCJIOTHl U UX coiu. OcoOEHHOCTH CBOWCTB CEpHOM KHUCIOTHL. llpuMenenue
CEpbI U €€ COCTUHECHUN.

Azot. Haxoxaenue B mpupoje, crnocoobl mojaydeHus, GU3nueckue 1 XuMUYeCKHue
cBolcTBa. AMMUaKk, HUTpuabl. OKCHIbI a30Ta. A30TUCTas U @30THAsA KUCIIOTHI M UX COJIU.
Oco0OeHHOCTH CBOMCTB a30THOW KHUCIOTHL. llpuMeHeHHe a30Ta M €ro COeIMHEHHI.
A3oTHBIE y100peHus.

®dochop. Haxoxnenwe B TpUPOJE, CHOCOOBI  TMOMy4YeHUs, (UIUYECKHE
u xumudeckue cBorictBa. @ochuasl u pochun. Oxcuasl dhocdopa, hochopHas kuciora
u ee conu. [Ilpumenenne gocdopa u ero coenunenuit. Dochopuoie y100peHus.

VYrnepon, HaxoxaeHue B mpupoje. AioTponHble Moaupuxanuu. dusnyeckue
M XUMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, OOpa30BaHHBIX yriaepogoM. Okcua
yraepona(ll), okcun yrnepona(IV), yronbHas KHCIIOTa U €€ COJMH. AKTHBHPOBAaHHBIN
yroiib. [I[puMeHeHre MpoCThIX BEIIECTB, 00PAa30BaHHBIX YIIEPOAOM, U €r0 COSAMHEHUI.

Kpemunii. Haxoxknenne B mnpupoje, CHocoObl TMoOJNydeHus, (GU3HUECKHe
u xumuueckue cBorcTtBa. Oxcua kpemHus(IV), kpeMHueBas KHCIIOTa, CHIJIMKATHI.
[IpumeHeHue kpeMHHS U ero coequHeHnil. CTeKII0, ero NoJy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B Ilepuognueckod CUCTEME XUMHUYECKHUX DJIEMEHTOB.
Oc00EHHOCTH CTPOCHHUS PTIEKTPOHHBIX 000JI0UEK aTOMOB METAJLJIOB.

O6mme ¢Qusnyeckue cBoiicTBa MeTawioB. [IpuMeHeHHME MeETalioB B OBITY
u TexHuke. CriiaBbl METaJIoOB.

DNEKTPOXUMUYECKUIN Psii HANpsOKeHU MeTaiutoB. OOIue crnocoObl MOMyYeHHS
METAJUIOB: THAPOMETAJUIYPrUs, HUPOMETAILIYPrusi, sieKkrpoMmetamutyprusa. llonstue
0 KOoppo3uu MeTauioB. CriocoObI 3alIUThl OT KOPPO3UH.

O6mast xapakrtepuctuka wmeTawioB [A-rpynmer  [lepuogmdeckoit  cucteMbl
XUMHYECKUX eMeHTOB. Hatpuit u kamuii: moimydenue, GU3MYECKUE U XUMHYECCKUE
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mass xapakrepuctuka MeTtaioB IIA-rpynnsl  Ileprognueckoil cucTteMbl
XAMHYECKUX DJIEMEHTOB. Marauii ¥ KaJbIMi: MOJydYeHre, GU3NIeCKUe U XUMHICCKUE
CBOWCTBA, NPUMEHEHHE IMPOCTBIX BEUIECTB M HUX COECAMHEHHU. JKECTKOCTh BOJBI
U CIIOCOOBI €€ YCTpaHEHUS.

AJOMUHUNA: TIONy4YeHue, (U3NYECKHME M XUMHUYECKHUE CBOMCTBa, MPUMEHEHUE
MIPOCTOr0 BEIIECTBA U €ro coequHeHuil. AMdoTepHbie CBONCTBA OKCUAA U THIPOKCUIA
AJTIOMUHUS, TUAPOKCOKOMIUIIEKCHI aTFOMUHMUSL.
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OO0miast ~ XapakTepucTUKa  METAUIOB  MmoOOyHbIX  moarpymnn  (b-rpymm)
[Tepnoanuueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Ou3nyeckue M XHUMHUUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCHUIbI
n ruapokcuasl  xpoma(ll), xpoma(lll) um xpoma(VI). XpomaTel U AUXpOMATHI,
MX OKHCJIHUTENbHbIE CBOMCTBA. [loydeHrne u npuMeHeHue Xxpoma.

dusnyeckue U XMMAYECKHE CBOWCTBA MapraHlia U €ro CoeIuHeHun. Baxxuenmue
coenuHenus  wmapranna(ll), wmapranna(lV), wmapranna(Vl) wu  wmapranma(VII).
ITepmanraHat Kanusi, €ro OKUCIUTEIbHBIE CBOMCTBA.

du3nyecKkue M XUMHYECKHE CBOWCTBA Kele3a W ero coeauHeHuil. OKCUbI,
ruapokcuasl U conu keneza(ll) m sxenesza(lll). [Momyuenne wm mpumeHeHHE Keie3a
U €r0 CIUIaBOB.

Ou3nyeckue M XUMHUYECKHE CBOMCTBA Meau W ee coeauHeHuil. Ilomydenue
Y NIPUMEHEHHUE MEJIU U €€ COCIMHEHUM.

[uHk: monyueHue, GU3NUECKUE U XUMUYECKUE cBOMcTBA. AMGBOTEpHBIE CBONCTBA
OKCHJIa U THUAPOKCUJIA IIMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[pMeHeHue 1uHKa U €ro
COECIUHCHUH.

DKCNEPUMEHTAIBHBIE METOJIbl U3YUYEHHUS BEIIECTB U WX MPEBPAIICHUI: U3yUCHHE
o0pa3lioB HEMETa/IOB, TOpeHHe cepbl, ¢ocdopa, Kene3a, MarHus B KHUCIOPOJE,
U3ydyeHHe Kojulekuuu «MeTtajuibl M CIUIaBbl», B3aUMOJEWCTBHUE  IIEJOYHBIX
U IIEJOYHO3EMEIbHbIX  METAUIOB C  BOJOM  (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), B3aUMOICHCTBHE IMHKA U KEeJIe3a C pAaCTBOPAMU KUCIIOT U LIEI0YEH,
KAUYECTBEHHBIE PEAKIMM HAa HEOPraHWYECKUE AHUOHBI, KATHOH BOJOPOJA U KAaTHOHBI
METAJUIOB, B3aUMOJCUCTBUE THAPOKCUIOB AJIIOMHUHHUS M LMHKA C pacTBOPAMU KHUCIIOT
U LIEJ0YEH, pEelIEHUE 3KCIIEPUMEHTANIBHBIX 3a/1a4 1o teMam «l amorens», «Cepa u ee
COCIMHEHUSD», «A30T U Gocop U UX coeAMHEHUs», «MeTauibl IIaBHBIX MOATPYIIID,
«MeTtasibl TOOOYHBIX MTOATPYIIID.

XUMHUS U )KU3Hb

Ponb xumuu B 00ecnie4YeHNH YCTOMUMBOTO PA3BUTHS YETIOBEUECTBA.

[lonsiTHE O HAYyYHBIX METOJAX MO3HAHUS U METOAO0JOTHH HAYYHOT'O UCCIIEI0BaHUSI.

HayuHble npyHIUITBEI OpraHu3aluyi XUMUYECKOTO MPOU3BOACTBA. [IpoMbllIeHHbIE

CIocOOBI TONMyUYeHUs BaKHEHIIMX BEIIECTB (HAa MpUMEpEe MPOU3BOJACTBA aMMHAKa,

CEpPHON KHCIOTHI, MeTaHoia). [IpOMBINITICHHBIE CIMOCOOBI TIONYyYEHUS METaUIOB
U CIUIaBOB. XMMHYECKOE 3arps3HCHUE OKPYXKAIOUIEH CPEeAbl U €ro mociaeacTsus. Poib
XAUMHH B 00€CTICUCHUH YHEPTETUYECKON OE30MMaCHOCTH.

Xumus ¥ 310poBbe uesnoBeka. JlekapctBeHHble cpeacTia. [IpaBumna ucnoap3oBanus
JIEKapCTBEHHBIX MpenapatoB. Poib XuMHUK B pa3BUTHU MEIULIMHBI.

XUMUSI THIIA: OCHOBHBIE KOMIIOHEHTBI, THUIIEBble A00aBku. Ponb xumuun
B 00eCcreuYeHnH MUIIEBOI O€30MacHOCTH.

KocmeTtnueckue wu mapdromepHsie cpenctBa. beitoBas xumwus. [IpaBuna
0€30IacHOr0 KCIOJIb30BAHUSI MPENapaToB OBITOBOM XMMUU B TOBCEIHEBHOM KU3HHU.

XUMHUS B CTPOUTEIBCTBE: BaXKHEHIIINE CTPOUTENIbHBIE MaTepUAIIbI (LIEMEHT, OETOH).
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XuMHUs B CEBCKOM X03siicTBe. OpraHnYecKue U MUHEpaIbHbIE YI0OPEHUS.
CoBpeMeHHbIe KOHCTPYKIIMOHHBIE MaTepUalbl, KPaCKH, CTEKIIO0, KepaMHUKa.
PacuyeTHble 3anaum.

PacueTpl: Macchl BemiecTBa WIM O0beMa Tra30B IO HU3BECTHOMY KOJIHUYECTBY
BEIIECTBA, Macce WK 00bEeMY OJIHOTO M3 YyYacCTBYIOUIMX B PEAKIMHU BEIIECTB, MAacChl
(oObeMa, KoJIMYeCcTBa BEIIECTBA) MPOAYKTOB PEAKIMH, €CJIU OJHO M3 BEIIECTB UMEET
npuMmecd, Maccbl  (00beMa,  KOJIMYECTBAa  BEIIECTBA)  MPOJYKTAa  PEaKIHH,
€CJIi OJHO M3 BELIECTB JAHO B BHUJE PacTBOpa C ONPEACICHHOW MACCOBOM J0JIEN
PacTBOPEHHOI'O BEIIECTBA, MAcCCOBOM JOJIM M MOJISIPHOM KOHULEHTpalMu BEIECTBa
B PAcTBOPE, 0 BBIXO/Ia MPOTYKTA PEAKIIMH OT TEOPETUUECKU BO3ZMOMKHOTO.

MexknpeaMeTHbIe CBA3H

Peanuzanust MeXNpeIMETHBIX CBSI3eM MpH M3y4eHUH OOILIeHd W HEOpPraHMYeCKOu
XUMUHU B 11 Kimacce oCylECTBIAETCA Y€pe3 UCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX NOHATUH, TaK U MOHATHUM, IIPUHATHIX B OTACIBHBIX MPEAMETaX €CTECTBEHHO-
HAay4YHOTI'O LIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TOHSATHUS: SBJIICHHE, HAy4YHBIM (akT, rumoresa,
TEOpHsl, 3aKOH, aHaJIMW3, CUHTE3, Kilaccuukanus, NEPUOAUYHOCTb, HAOJIOJCHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJEIUPOBAHUE.

®usuka: MmaTepus, MUKPOMHUP, MAKPOMUP, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TONBI, PaJHOAKTUBHOCTb, MOJIEKYJIa, DHEPIreTUYECKUN YPOBEHB, BEILECTBO, TEIO,
00BbEM, arperaTHoe COCTOSTHHE BELIECTBA, HACaJIbHBIA ra3, (U3NUYECKUE BEITUYMHBI,
€IUHULIBI U3MEPEHUS, CKOPOCTh, YJHEPTHsI, MaCCa.

buonorusa: xinerka, opraHmsM, 3KocucTema, Ouocdepa, MeTabOIu3M, MaKpo-
U MHKpPODJIEMEHTBI, OEJIKH, MUPbI, YIJI€BOJbI, HYKIEHUHOBbIE KHUCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U IIOTOK SHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOpHbIE MOPOJbI, IOJIE3HBIE HCKONAeMble, TOILIUBO,
peCypChl.

TexHomorus: XUMHM4YECKas IPOMBIIIIEHHOCTb, METAJUIYPIUsi, CTPOUTEIIbHBIC
MaTepuallbl, CEJIbCKOXO35MCTBEHHOE IPOU3BOACTBO, IMILEBAs IIPOMBIILICHHOCTD,
(apmarieBTHUECKas] MPOMBIIIJIEHHOCTh, MPOU3BOJCTBO KOCMETHUYECKHUX IPErnapaTosB,
[IPOU3BOACTBO KOHCTPYKLUHMOHHBIX MaTE€pPHAIOB, OJJICKTPOHHAsA MPOMBIIIIEHHOCTb,
HaHOTEXHOJIOTUH.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHUS 00YyUJaIOIIUMUCS
porpaMM  CpeIHero oO0mero o0pa3oBaHUs: JIMYHOCTHBIM, MeETalpeIMETHBIM
U TIPEIMETHBIM.

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBLHOCTHBIM IOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3YyIbTATOB OCBOCHUS MpeaMeTa «XUMUsS» Ha YPOBHE CPETHETO OOIIEero
00pa30BaHus BbIJECICHBI CIEAYIOLIME COCTABIISIIOIIME:

OCO3HAHUE 00YYAIOIIUMUCS POCCUMCKOMN TPaKIaHCKON UIACHTUYHOCTH;

TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSTENIbHOCTH M CAMOOTIPE/IEIICHHIO;

HaJIM4re MOTHBAIIMK K 00YUYEHUIO;

TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIUXCsl PYKOBOJICTBOBATHCS TPUHSATHIMU
B 00IIIECTBE TTpaBUJIaMU M HOPMaMH TIOBEJICHUS,

HaJU4HMe TIPABOCO3HAHMS, IKOJIOTUYECKON KYJIbTYpPHI;

CIOCOOHOCTH CTaBUTh IEJIM U CTPOUTH KU3HCHHBIC TIJIaHBI.

JIN4HOCTHBIE  pe3yJIbTaTbl  OCBOEHHMS  MNpeaMera  «XHUMHUS»  OTPaKaroT
c(OpPMHPOBAHHOCTh  ONBITA TO3HABATENFHOM U  NPAKTUYECKOW  JEeATEIBHOCTU
oOy4Jaromuxcs B MPOIlecce peaau3aini 00pa3oBaTeIbHON JIeSTEIbHOCTH.

JIM4HOCTHBIE  pe3yJIbTaThl  OCBOCHMS  MHpeaMera  «XHUMHS»  OTPaKaroT
c(OPMHPOBAHHOCTh  ONBITA TO3HABATENFHONM W  NPAKTUYECKOW  JesATEIBHOCTU
0o0y4Jarommxcs B MPOIECCE peau3aini 00pa3oBaTeIbHON JAESTEIBHOCTH, B TOM YHCIIE
B YaCTH:

1) rpasKaaHCKOro BOCIUTAHMA:

OCO3HaHHsI OOYYaIOIIUMKCSA CBOUX KOHCTUTYIHOHHBIX MpPaB M OOSI3aHHOCTEH,
YBaKEHUSI K 3aKOHY M ITPABOMOPSIIKY;

NPECTAaBICHUS O COIMATBLHBIX HOPMaX M MPABUIIAX MEKINIHOCTHBIX OTHOIICHUM
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH MEATEIBHOCTH NPHU CO3MAHHHM y4COHBIX
NPOCKTOB, PEIICHUH YYeOHBIX M IMO3HABATEIbHBIX 3a7a4, BBITIOJHEHHH XHMHUYCCKUX
9KCIEPUMEHTOB;

CMOCOOHOCTH TIOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTUKY U apryMEHTHI
APYTUX TPH aHATM3E Pa3IMYHBIX BUIOB YU€OHOM JEATCIIbHOCTH;

2) MaTPUOTHYECKOT0 BOCIIUTAHMS

IICHHOCTHOTO  OTHOIIEHWS K HCTOPHUYECKOMY W  HAy4YHOMY  HAcCJEIHIO
OTCUYSCTBCHHON XMMUH;

YBOXEHUS K TIPOIECCY TBOpUYECTBA B OOJACTH TEOPUM M IPAKTHUECKOTO
NPWIOKEHUSI XUMUH, OCO3HAHUS TOT'0, YTO JIaHHBIC HAYKU €CTh PE3YJIbTAT JJIUTEIbHBIX
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HAOJIOICHUM, KpPOMOTIMBBIX JKCIEPUMEHTAIBHBIX ITOMCKOB, TMOCTOSIHHOTO TpyAa
YYEHBIX U NMPAKTUKOB;

MHTEpeca W IO3HABAaTEJIbHBIX MOTHBOB B IOJYYEHHH W MOCIEAYIOIIEM AaHAIN3E
uH(OpMAIH O MEPEAOBBIX JOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO TTOBEICHHUSI;

CIIOCOOHOCTU OIICHUBATh CHUTYyallud, CBSI3aHHBICE C XUMUYECKUMH SIBIICHUSIMHU,
Y IPUHUMAThH OCO3HAHHBIE PELICHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI
U LIEHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE MOBEJICHUE U TOCTYNKU CBOMX TOBAPUILIEH C MO3ULIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUNA MOCTYIKOB,;

4) popMupOBaHUSI KYJbTYPbI 3/10POBbI:

MOHUMAaHHUS LIEHHOCTEH 3/10pOBOro M 6€30macHOro 00pasa KU3HU, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIICHHST K COOCTBEHHOMY (PH3MYECKOMY U TICUXUUYECKOMY
3JI0POBBIO;

coONoieHns TMpaBuil Oe30macHOro oOpalieHusi ¢ BellecTBaMu B OBITY,
TIOBCETHEBHOW JKU3HU, B TPYIOBOU JIEATEIHHOCTH,

MOHUMAaHHUS LEHHOCTH MPAaBHJI WHAMBUIYATBHOTO M KOJUIEKTUBHOTO 0€30MacHOTO
MOBEICHHUS B CUTYallUsIX, YTPOXKAIOIINX 3I0POBBIO U KU3HHU JTIO/ICH;

OCO3HAHMS TIOCIEJACTBUHA M HENPUSATHS BPEIHBIX MpPHUBBIYEK (YymoTpeOiIeHus
aJIKOTOJIs1, HAPKOTUKOB, KyPeHHUS );

5) Tpy/10BOro BOCIUTAHMA:

KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-MCCIIEIOBATEIBCKOM e TETbHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTUX BUIAX JIEATEIHLHOCTH;

YCTAaHOBKM HAa aKTMBHOE y4acTHE B PEUICHUU MPAKTHYECKUX 3a/1ad COLUAIBHOM
HaIpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY U3YUYEHHUIO TPOPECCUil pa3IMuHOTO POJia, B TOM YUCIIE
HA OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHHUM 110 XUMHUH;

YBaXEHUS K TPYIY, JIIOJISIM TPY/Ia U PE3yJIbTaTaM TPYIOBOH JAESATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYATBHOU TPACKTOPUH 00pa30BaHus,
Oynymerd mpodeccun M peanu3anuu COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB C y4YETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHMHUHU, HWHTEPECOB U MOTpeOHOCTEH
00I11eCTBa;

6) IKOJTIOrMYeCKOro BOCIIMTAHHUS:

HKOJIOTHUECKH  II€JIeCO00pa3HOr0 OTHOIICHHMS K IPHPOJAE KaK HCTOYHHKY
CYIIECTBOBAHMS JKU3HHU Ha 3eMJIC;

MOHUMAHHUS  IJI00AJTBHOIO  XapakTepa JKOJIOTMYCCKHUX  MPOOJEM,  BIIHMSHHS
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSHUE IPUPOJTHON U COLMAIBHOM CPEJIbI;

OCO3HAHMS HEOOXOAUMOCTH HCIIOJIb30BAaHUSA JOCTHKCHUN XUMHUHU JJIsS PEIICHUS
BOIIPOCOB PaI[MOHAIBHOI'O IIPUPOIOIOIb30BaAHHUS;
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AKTUBHOI'O HEINPUATUS NEUCTBUM, NPUHOCIUIUX BPEL OKPYXKAIOLICH IPUPOSHOMU
cpele, yMEHHUS MPOTrHO3UPOBATh HEOIArONpPHUITHBIE SKOJOTMYECKHE TMOCIEACTBUS
MPEANPUHUMAEMBIX IEHCTBUN U PENOTBPALIATD UX;

HAJIMYXSL PA3BUTOTO HKOJOIMYECKOIO MBIIIICHUS, SKOJIOTHYECKOM KYJBTYpHI,
OIbITa AEATEIIBHOCTA JKOJOTMYECKOW HAIIPABICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
MMHU B TO3HABaTEIbHOW, KOMMYHUKATUBHON M COIMAJIBHOW MPAKTUKE, CIIOCOOHOCTH
Y YMEHMSI aKTUBHO IIPOTUBOCTOSITh UI€0JIOTUU XeMOo(poouu;

7) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
M OOIIECTBEHHOU MPAKTHKU;

NOHMMAaHMS CHCIUPUKA XUMUU KaK HAyKH, OCO3HAHMS €€ poJid B (DOPMUPOBAHUU
pPaIMOHAILHOTO HAYYHOTO  MBINUJICHUS, CO3JaHUU IIEJIOCTHOTO  IMPECTaBICHUS
00 OKpYy’KarolieM MHUpe Kak O €AMHCTBE MPUPOBI U YEIOBEKA, B TO3HAHUU MPHUPOTHBIX
3aKOHOMEPHOCTEH M pEIICHUH MPOOJIEM COXpaHEHHUS MPUPOTHOTO PABHOBECHS;

yOeKICHHOCTH B 0CO00M 3HAYMMOCTH XMMUH JIJI1 COBPEMCHHOM IIMBUIIM3AIUH: B €€
I'YMaHUCTHYECKOW HAMPABICHHOCTH W Ba)XXHOW pOJIM B CO3JaHUW HOBOH 0asbl
MaTePHAIbHON KYJIBTYpPbI, B PEIICHUHU TJIOOAIBHBIX MPOOJEM YCTOMYMBOTO pPa3BUTHS
YeJI0BEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIIEBOM U IKOJIOTHUECKON O€30MaCHOCTH,
B Pa3BUTUM MEIUIHMHBI, 00ECIIEUYEHUU YCIOBUN YCIEUIHOTO TpyAa M JKOJIOTHYECKHU
KOM(MDOPTHOM KU3HU KKJOTO 4jieHa 00IecTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTHU: MOHUMAHHUS CYIIHOCTH METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CMOCOOHOCTH HCIIOJIb30BaTh MOJydaeMble
3HAHMS IJIs aHajdu3a U OOBSACHEHMS SIBICHUN OKPYXAIOLIEro MUpa U MPOUCXOIAIINX
B HEM W3MEHEHUH, YMEHHUs JellaTh 00OCHOBAHHBIC 3aKIIOYCHUS HA OCHOBE HAYYHBIX
(aKTOB U UMEIOIIUXCS JAHHBIX C IEJIbI0 TOTYYEHHUs JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUUYECKUE 3HAHUS JJI PEIICHUS
po0OJieM B peabHBIX KU3HEHHBIX CUTYAIUAX;

WHTEpEeca K TO3HAHUIO, UCCIIEI0BATEIBCKOMN A TETLHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO,
K aKTUBHOMY TIOJYY€HHMIO HOBBIX 3HAHUH MO XUMHH B COOTBETCTBUHU C YKU3HCHHBIMHU
MOTPEOHOCTSIMU;

MHTEpPECa K OCOOCHHOCTSAM Tpyda B pasIuYHBIX cdepax MNpodheccuoHATHHOM
JESITETHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl OCBOSHHUS MPOTPaMMbl M0 XHMHH Ha YpPOBHE
CpeaHero o01ero 00pa3zoBaHus BKIIOYAIOT:

3HAYNMBIC TSI dbopMupoBaHUS MHUPOBO33PECHUS oOydJaronmxcs
MEXIUCITUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIC TIOHSTHS, OTPaXKAIOIINE
[IEJI0OCTHOCTh HAYYHOU KapTUHBI MUPA ¥ CTIEIIU(PUKY METOI0B TTO3HAHUS, UCTIONB3YEMBIX
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B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPTHUs, SIBICHHE, MPOILECC, CUCTEMA,
Hay4HbIN (DAKT, TPUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TEOpPHUs, HCCIIEOBAaHUE,
HaOIIoICHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

yHUBEpCAJIbHbIE y4eOHble JeHCTBUS (IIO3HABAaTENbHbIE, KOMMYHUKATHBHBIE,
peryisTUBHbIE), obOecrneunBaromie ¢GopMUpoBaHUE (YHKIUOHATBHOW TI'PAMOTHOCTH
U COLIMAJIbHON KOMIIETEHIIUU 00YyYaroIuXcs;

CIOCOOHOCTh O00YYarOUIMXCsl HCIONb30BAaTh OCBOCHHBIE MEXJIUCUUILUIMHAPHBIE,
MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHbIE y4yeOHbIE EUCTBUS B MO3HABATEIbHOU
U COLIMANIbHOM MpaKTHKE.

MeranpenMeTHbIE pe3yabTaThl OTPAXKAIOT OBJAJC€HUE YHUBEPCATbHBIMHU Y4EOHBIMU
NO3HABaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUIMH.

ITo3naBaTe/ibHbIE YHUBEpPCAJbHBbIE YUeOHbIE eiiCTBUS
ba3oBble Jornueckue aeicTByA:

CaMOCTOSITEILHO (POPMYITUPOBATh U AKTYaJM3UPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

ONpPEAEsATh eI AEATSIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU UX IOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCSITEIBHOCTU C TOCTABJICHHBIMU 1LICJISIMU;

UCIIOJIb30BATh NP OCBOECHUM 3HAHUU MPUEMBI TOTUYECKOTO MBILIJICHUS : BBIACISATh
XapakTepHbIE TMPU3HAKUA MOHSATUM W YCTAaHABIMBATh WX B3aMMOCBSI3b, HCIIOJb30BATh
COOTBETCTBYIOIIIHUE MOHITHUS JJIsl OOBSICHEHUS OTIEIbHBIX (PAKTOB U SIBJICHUI;

BBLIOMPATh OCHOBAHUS U KPUTEPUM Ui KJIACCHU(PUKAIIMK BEIIECTB M XUMHYECKUX
peaxkumii;

yCTaHABJIMBAaTh MPUUYUHHO-CJICACTBEHHBIC CBSI3U MEXKIY U3yYaeMbIMH SIBICHUSIMHU;

CTPOUTH JIOTUYECKUE PACCYKJICHUSI (MHAYKTUBHBIC, IEAYKTUBHBIC, 1I0 aHAJIOTUH),
BBISBJISITH 3aKOHOMEPHOCTH UM IPOTUBOPEUMS] B PACCMATPUBACMBIX SIBJICHUAX,
(bopMyITUPOBATH BBIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSATh B TMPOIIECCE MO3HAHUS MCIIOJIb3yeMblE B XUMHHM CHUMBOJHYECKUE
(3HaKOBBIC) MOJICIIH, MPEOOPA30BLIBATH MOJICIIBHBIC MPECTABICHUS — XUMUYCCKHM 3HAK
(cumMBOJI) dJeMeHTa, XuUMHYecKas ¢(opmysia, ypaBHCHHE XHMHYCCKOW pEaKIHH —
IIPH peIIeHNH YIeOHBIX MTO3HABATEIIPHBIX M MPAKTHYCCKHUX 3aJ1a4, MIPUMEHSTh Ha3BaHHbBIC
MOJICJIbHBIC TIPEJCTABICHUSA JJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB H3Yy4YaeMbIX
BEIIECTB U XUMHUYECKUX PEAKIIUH.

ba3oBbIe ncciaenoBare/ibckue AeMCTBUA:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O TO3HAHUS BEIIECTB U XUMHUYECKHUX PEAKIINH;

dbopMyTHpoBaTh LETW W 3aJadyd HWCCIACAOBAHMS, HCIOJIB30BATh ITOCTABICHHBIC
U CaMOCTOSTEIIFHO C(HOPMYIMPOBAHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA TO3HAHMS
¥ OCHOBBI JIs1 (DOPMHUPOBAHUS TUTIOTE3HI TTO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYXJICHUU;

BJIAJIETh HABBIKAMHU CAMOCTOSITEIIbHOTO MUIAHUPOBAHUS U POBEICHUS YUCHUUYECKUX
JKCIIEPMMEHTOB, COBEPIICHCTBOBATh YMEHHS HaONIOJaTh 3a XOJOM IIpoIiecca,
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CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3ynbTar, (opMyIHpoBaTh 000OIICHUS
U BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJbTATOB MCCIENOBAHUSA, COCTABIISTH
000CHOBaHHBIN OTYET O MpOJeIaHHON paboTe;

MPUOOPETATH ONBIT YYEHUUECKOI HCCIIEIOBATENBCKOM U MPOEKTHOM €SI TEIbHOCTH,
MPOSBIIATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOIOB ITO3HAHUS.

Pab6ora ¢ unpopmaumeii:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHUKAX MHPOpMaluu (HAy4HO-TIOMYJIApHas
JIUTepaTypa XMMUYECKOTO COJEpXKaHusl, CIpaBOYHbIE MocoOus, pecypcbl MHTepHeTa),
aHAIM3UPOBATH UHPOPMALIUIO PA3IMYHBIX BUJIOB U (HOPM MPEACTaBICHUS, KPUTHUECKU
OLICHMBATh €€ JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(bopMynHpoOBaThH 3aIIPOCHI U MPUMEHSATH Pa3IMYHbIE METOJIbI IPU TIOUCKE U OTOOpE
uH(pOpMaIIK, HEOOXOAUMOM JIJIsl BBITIOJHEHUS YU€OHBIX 3a/1a4 ONPEEIECHHOTO TUIIA;

npuoOpeTaTb  ONBIT  KMCMHOJb30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAJIbHYIO (OpMY MpeacTaBieHUs HHPOPMAIINH
(cxembl, rpaduKu, TUArpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAaueCTBE CPENICTBA MpU pabOTe C XUMHYECKOU
UHpOpMaIMe: MPUMEHATh MEXIpPEAMETHbIE ((pU3NUecKue U MaTeMaTUYECKUE) 3HAKU
U CUMBOJIBI, (OpMYJIbl, a00peBUATYphl, HOMEHKIIATYPY;

UCMOJIb30BaTh 3HAKOBO-CUMBOJIUYECKHUE CPEJICTBA HATJISAHOCTH.

KoMMyHUKaTHUBHBIC YHMBEpPCAJbHbIC Y4yeOHbIe AeHCTBUS:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJTaeMOW TeMbl B XOJI¢ JUajora
W/WTW  JTUCKYCCUH, BBICKA3bIBATh HACH, (POpMyIHpoBaTh CBOM MPEIIOKCHUS
OTHOCHUTCIIBHO BBIIIOJIHCHU A HpGI[JIO)KCHHOﬁ 3aa4iu,

BBICTYNIaTh C IIPE3CHTALMEd pE3YyJbTaTOB IMO3HABATEIBHOM JIEATEIBHOCTH,
IMOJNYUYCHHBIX CaMOCTOATCIBbHO HJIKM COBMCCTHO CO CBCPCTHHKAMH IIPHU BBIIIOJIHCHUHU
XUMHYECKOTO OKCIEPUMEHTa, MPAKTHYECKON padOThl IO HCCIEJOBAHUIO CBOWCTB
M3y4aeMBbIX BEIECTB, pean3alui Y4eOHOro mpoekTa, U (HOPMYIHPOBATH BBIBOIBI
II0 pE3yiibTaTaM IIPOBCACHHLIX I/ICCJ'IGI[OBaHI/Iﬁ IIyTEM COI'TTaCOBAHHA HOBHHHﬁ B XOJ€
00CyXeHUs 1 OOMEHA MHEHHUSMH.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIC TeHCTBUA

CaMOCTOSITEJIbHO  IJIAHUPOBATh W OCYUIECTBISATH CBOIO  IO3HABATEIBHYIO
NEeATEeNIbHOCTh, OMNpeNeNsass €€ Leld MW 3a7adyd, KOHTPOJIHMPOBATh M IO MEpe
HE0OXOIMMOCTH KOPPEKTHUPOBATH MPEIJIaraeMbIi allTOPUTM JICUCTBHIA MIPU BHITIOTHEHUN
y4eOHBIX U MCCIIEIOBATENILCKUX 3a/a4, BbIOMpaTh Haubosee 3P(eKTUBHBIA cIOCO0 UX
pElIeHUs C YYETOM MOJyYEHHUsI HOBbIX 3HAHUMN O BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYLIECTBIIITh ~ CAMOKOHTPOJIb ~ JEATEIbHOCTHU HA  OCHOBE CaMoOaHalu3a
Y CaMOOILICHKH.
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[IpenmeTHbIC pe3ynbTaThl OCBOCHUS IpOTpaMMBbI o XUMUU
Ha YriayOJIeHHOM YpOBHE Ha YpPOBHE CpeAaHero oOmero oOpa3oBaHMs BKIHOYAIOT
cnenuduueckue s ydeOHOro mpeaMeTa «XWMHS» HaydHble 3HaHUSA, YMEHHS
U CIOCOOBI IEHCTBHUI IO OCBOCHHIO, HHTEPIIPETAIIMN U TPE0Opa30BaHUIO 3HAHUM, BHIBI
AESTENTFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHHWS W NMPUMEHEHUWIO 3HAHWW B Pa3IUYHBIX
y4eOHBIX CHTYyalMsX, a TaKKE B pEaJbHBIX XU3HEHHBIX CHUTYaIUsAX, CBSI3aHHBIX
c XUMHEH. B mporpamme mo XMMUM MpeIMETHbIE Pe3yabTaThl MPEACTABICHBI MO TOaM
U3yUYCHUSL.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS Kypca «Oprannyeckasi XUMHsD> OTPAXKAlOT:

c(hOpMUPOBAHHOCTh TPECTABICHUM: O MECTE W 3HAYCHUU OPTaHUYECKONW XUMHUHU
B CHCTEME E€CTECTBEHHBIX HAyK W €€ POJIM B OOECHEUYCHUH YCTOWYMBOTO Pa3BUTHUS
YeJoBeUYeCTBA B PEHICHUHM TPOOJEM IKOJIOTHYECKOM, DHEPreTUYeCKOW W TMHIIEBOMN
0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAIOB, HOBBIX
UCTOYHUKOB JHEPruu, B OOECICUYCHUH PAIMOHAIBHOTO MPUPOJIONOIL30BAHUS,
B (hOPMUPOBAHUY MUPOBO33PEHUSI M OOIIEH KyJIbTYphI YEJIOBEKA, a TAKIKE IKOJIOTUUECKU
000CHOBAHHOT'O OTHOIIICHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM CpeJIe;

BJIaJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpasl BKJIIOYAECT:

OCHOBOIIOJIAraroIIUe NOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U JJIEKTPOHHAS
oboJiouka atoma, s-, P-, d-aTOMHBIE OpOMTAIH, OCHOBHOE U BO30YXKICHHOEC COCTOSHUS
aToMa, TruUOpUAM3aIUs aTOMHBIX OpOWTaneil, HOH, MOJEKyJla, BaJIEHTHOCTD,
AJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKHCIIEHUS, XUMHUYECKAsl CBSI3b, MOJIb, MOJISIPHAs
Macca, MOJISIPHBIM 00BEM, YIIIEPOJIHBIN CKEeJeT, (PYHKIMOHAIbHAas TPYIIMa, paauKall,
CTpYKTypHbIe (GOpMyibl (pa3BEpHYTHIC, COKpAIEHHBIE, CKEJIETHBIE), HN30MEPUs
CTPYKTYpHAasi U IPOCTPAHCTBEHHAS (T€OMETPUYECKAsl), U30MEPbI, TOMOJIOTUYECKUH P,
TOMOJIOTH, YIJIEBOJAOPOABI, KUCIOPOA- U a30TCOAEPKALINE OPraHUYECKUE COCIUHEHUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIMHEHNUSI;

TEOpuHU, 3aKOHBbI (mepuomuueckuid 3akoH [[.MI. MenpaeneeBa, Teopus CTPOCHHS
oprannueckux BeniectB A.M. ByTtiepoBa, 3aKOH COXpaHEHHs MacChl BEIECTB, 3aKOH
COXpaHEHHMsI U MPEBPALICHUS PHEPTUU MPU XUMHUUYECKHX PEAKUHUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHHU, MHUPOBO33PEHUYECKUE 3HAHUA, JICKAIIME B OCHOBE
IMOHUMAaHHUSI TPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHHUI;

MPEJICTABICHAS] O MEXaHU3MaxX XUMHYECKUX PEaKUHi, TEPMOJAMHAMUYECKUX
U KHHETUYECKHMX 3aKOHOMEPHOCTSIX WX MNPOTEKaHWS, O B3aWMHOM BIIMSHUM aTOMOB
W TPYII aTOMOB B MOJEKYJIaX (MHAYKTUBHBIA U ME30MEpHBIN 3(PEeKTh, OPUCHTAHTHI
[ u Il pona);

(daKTOOTHYECKHE CBEJCHUS O CBOMCTBAaX, COCTAaBE, MOJIYYEHHUU U OE€30MaCHOM
WCIOJIb30BAaHUU BaXXHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY W MNPAKTUYECKOU
NEATEIbHOCTH YeJIOBEKa, OOLIMX HAyYHbIX MPUHIUIIAX XUMHUYECKOI'0 MPOM3BOJCTBA
(Ha mpuMepe MTPOU3BOJICTBA METaHOJIa, IepepabOTKU HEPTH);
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c(hOpMUPOBAHHOCTh YMEHHI: BBISIBISITh XapaKTEpPHbIE MPU3HAKUA TOHATHH,
yCTaHaBIIUBaTh HMX B3aMMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOIIME  TOHSATHS
MIPU OMUCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUI;

c(hOpMHPOBAHHOCTH YMEHHIA:

WCIIOJb30BaTh XMUMHUYECKYI) CHMBOJUKY JUISI COCTaBJICHHUS  MOJEKYJISPHBIX
U CTPYKTYPHBIX (pa3BEpPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (HOPMYS OpPraHUYECKHUX
BEIIIECTB;

COCTaBJISITh YpPaBHEHUS XUMHYECKUX pEaKIUd M PACKPHIBATH HMX CYIIHOCTD:
OKHCITUTEIbHO-BOCCTAHOBUTEILHBIX PEAKITUI MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO
OanaHca 3THX peaklHi, peakiuii MOHHOTO OOMEHA MyTeM COCTaBJICHUS WX IOJHBIX
U COKpAII[EHHBIX HOHHBIX YPaBHEHUI;

U3rOTaBIMBATh MOJEIM MOJIEKYJ OpPraHWYECKHX BEIISCTB I WLIIOCTPALUU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTAHABIWBATH MPUHAIEIKHOCTh H3YUYEHHBIX
OpraHUYeCKUX BEIIECTB [0 WX COCTaBY U CTPOCHUIO K OMPENICICHHOMY KJlacCy/TpyImiie
COCIUHCHMI, JaBaTh MM Ha3BaHHS MO cucreMatudeckoir Homenkiaatype (IUPAC)
U MPUBOJUTH TPUBHAIBHBIC HAa3BaHUS JUIS OTACIBHBIX MPEICTABUTEIICH OpPraHMYEeCKUX
BEIIECTB  (ITWJICH, aIleTWICH, TOJYOJ], TJMIEPUH, OTHICHIJIUKOIb, (EeHO,
dbopManpaerun, aneTanblIeruj, aleToH, MypaBbHHAs KHUCIOTa, YKCYCHas KHUCIOTA,
CTEapUHOBAs, OJICMHOBAs, MAJIBMUTUHOBAS KHUCJIOTHI, TJIULWH, aJlaHWUH, MaJIbTO3a,
bpyKTO3a, aHUIIUH, AUBUHWII, U30TIPEH, XJIOPOIMPEH, CTUPOII U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHHUS ONPENETSATh BUJ XUMUUYECKON CBSA3M B OPraHUYECKHUX
COEIMHEHUAX (KOBAJIEHTHASI U MOHHAS CBS3b, G- U M-CB3b, BOJAOPOJAHAS CBSI3b);

chOpPMHUPOBAHHOCTh yYMEHHUS NPUMEHSITh TIOJIOKEHHS TEOPUU  CTPOCHUS
oprannueckux BemecTB A.M. byrtnepoBa mis oObSCHEHHS 3aBUCHMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHHUE, (PU3NYECKUe
Y XUMHYECKUE CBOMCTBA TUITUYHBIX MMPECTABUTENEH PA3IMUHbBIX KIACCOB OPraHUYECKUX
BEILIECTB: AJKAHOB, LHMKJIOAJIKAHOB, AJKEHOB, aJIKaJIUEHOB, AJIKWHOB, apOMaTUYECKHX
YIIEBOAOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX
U CIOXKHBIX 3(QUPOB, KUPOB, HUTPOCOCAMHEHUN W aMHHOB, aMUHOKHUCIIOT, OEJKOB,
YIJI€BOJOB (MOHO-, U- W MOJUCAXapUJIOB), WJLIIOCTPUPOBATh T€HETHYECKYIO CBSI3b
MEXJIYy  HUMHU  YpaBHEHHUSIMHU  COOTBETCTBYIOIIMX  XMMHYECKHUX  PEaKIHil
C CTIOJIb30BAHUEM CTPYKTYPHBIX PopMyIT;

c(hOpMHPOBAHHOCTh YMEHHUS MOATBEPX,AATh Ha KOHKPETHBIX MPHUMEpPaxX XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPTaHMYECKHX COCIMHEHHHA OT KPATHOCTH
Y TUIa KOBAJICHTHOU CBSI3M (G- U TT-CBA3M ), B3AUMHOIO BIIUSIHUSL aTOMOB U PYIIN aTOMOB
B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTepU30BaThb MCTOYHUKHU YTIEBOJOPOTHOTO
ChIpbsi (He(Th, MPUPOAHBIN Ta3, yrojib), CIOCOObI €ro NepepaboTKU U MPAKTHUYECKOE
MIPUMEHEHHE TIPOJIYKTOB MepepadOTKH;
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c(hOpMHUPOBAHHOCTH BIAICHHSI CHCTEMON 3HAHUH O €CTECTBEHHO-HAYIHBIX METOAaX
MO3HAHUS — HAOIIOMEHWN, WU3MEPEHUH, MOJCITUPOBAHHUH, JKCIEpUMEHTE (pealbHOM
Y MBICJICHHOM) ¥l YMEHUS IPUMEHSTH 3TH 3HAHHSI;

c(hOpPMHPOBAHHOCTh YMEHHUS TPUMEHSATH OCHOBHBIC OTECPAIMA MBICIUTEIHHOM
NEATENBPHOCTH — aHaju3 W CHHTE3, CpaBHEHHE, OOOOIICHHWE, CHUCTEMAaTH3AIIMIO,
BBISIBJICHUE TPUYMHHO-CICACTBCHHBIX CBS3€M — I W3YYCHHUS CBOWCTB BEICCTB
1 XUMUUYECKUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUMW: BBISBIATH B3aUMOCBS3b XUMHUYCCKUX 3HAHUU
C TIOHSTHSIMH | MIPEACTABICHUAMH JPYTHX €CTECTBEHHO-HAYYHBIX MMPEAMETOB JIJIsl OoJiee
OCO3HAHHOT'O TMOHWMAHHUS CYIIHOCTH MAaTE€pUaIbHOTO €JIMHCTBA MHpA, HCIIOJIB30BATh
CUCTEMHBIC 3HAHHUS TIO0 OPraHWYCCKOH XUMHH JJIi OOBSICHEHHS W TPOTHO3WPOBAHUS
SIBJICHUI, UMCIOIIIUX €CTECTBEHHO-HAYYHYIO ITPUPOTY;

c(OpPMHPOBAHHOCTh YMECHHUH: TPOBOAUTH PACUCThl MO XUMHUYECKUM (GopMysam
¥ YPaBHCHHUSAM XUMUYCECKUX PEaKIMH C UCIOIb30BaHUEM (PU3MYCCKUX BEIMYMH (Macca,
00BEM ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPUIYIONIUX BEIIESCTBA C KOJIMYCSCTBCHHOM
CTOPOHBI: PacyYeThl M0 HAXOXJICHUIO XUMHUYECKOW (POPMYJIBI BEIECTBA MO M3BECTHBIM
MAacCOBBIM JIOJISIM XHMHYECKHX JJIEMEHTOB, MPOAYKTaM CrOpaHHs, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TMPOTHO3MPOBATH, AHAIM3UPOBATh M OIEHUBATH
C MO3HIIMHI SKOJOTHYECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOJACTBEHHOM
JESITEIbHOCTH  YeJIOBEeKa, CBSI3aHHOM C TIepepabdOTKOW BEIIECTB, HCIIOIb30BATh
MOJIYYCHHBIE 3HAHUA U1 TPUHATHS TPAMOTHBIX PpEIIeHUH MpoOieM B CHUTyalUdX,
CBSI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHMI: CaMOCTOSITEIBHO IUIAHUPOBATh M MPOBOAHTH
XUMHYECKUN SKCTIEPUMEHT (MOJyYeHHE W M3yYEeHHE CBOWCTB OPTaHMYECKUX BEIIECTB,
KayeCTBEHHBIE PEAKIIUU YTIEBOJAOPOIOB PA3TUYHBIX KJIACCOB M KHUCIOPOACOAEPIKAIIUX
OpPraHMYECKUX BEIIECTB, PEIICHHE HKCIEPUMEHTAIBHBIX 3a/lad [0 Paclo3HABAHUIO
OpraHWYeCKUX BEIIECTB) ¢ COONIOZACHHUEM TMpaBWJI 0e30MacHOro  OOpalleHus
C BEIIECTBAMH M TAOOPATOPHBIM 000pyI0BaHNEM, (POPMYTUPOBATH IEJTh UCCIICTOBAHUSA,
MPEACTaBIATh B pPa3IUYHON (GOpMe pe3yNbTaThl JKCIEPUMEHTA, AaHAIW3HPOBATH
Y OIICHUBATh UX TOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHHIA:

coOMI0OaTh TMpaBUjiia OSKOJOTUYECKH IIEJIECO00pa3HOTO TOBEJACHUS B  OBITY
U TPYAOBOW NESITEIHHOCTH B IIENSAX COXPAHEHUS CBOETO 30POBbBS, OKPYKArOMIEH
MPUPOTHON CPEIbl U JOCTHIKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HAaBaTh OMACHOCTh TOKCHYECKOTO JICWCTBHS HA JKUBBIE OPTraHU3MBI
ONPEJICIICHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMmbIch nokaszaress [1J1K;

aHAMM3UPOBATH  IETIECOO0PA3HOCTh MPUMEHEHHS  OPTraHWYeCKUX  BEIIECTB
B ITPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TIOJIH3a;

chOpPMHPOBAHHOCTh ~ YMEHUH:  OCYIIECTBIATH  ICJICHAMPABICHHBIN  IMOUCK
XAMHYECKOW WHGOPMAIMM B PA3IMYHBIX WUCTOYHWKAX (HaydyHas W y4eOHO-HaydHas
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JauTeparypa, CpeAcTBa MaccoBod HH(popmanuu, MHTepHET W Jpyrue), KpUTHUYECKU
aHAIM3UPOBATh XUMHUYECKYIO HH(pOpMaIUIo, mepepadaThiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBUU C MOCTAaBICHHON Y4eOHOM 3aauei.

IIpenmeTHbIE pe3yapTaThl OCBOEHHS Kypca «O0mas U HeOpraHu4ecKas XuMHush»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTH MTPEICTABIICHUI:

0 MaTepUaIbHOM E€JUHCTBE MHUpPA, 3AKOHOMEPHOCTSX M ITO3HABAEMOCTHU SBJIECHUU
OPUPOJBI, O MECT€ M 3HAYEHUU XUMUHU B CUCTEME ECTECTBEHHBIX HAyK M €€ PpOJIH
B o0ecrneyeHuH YCTOWYMBOTO pa3BUTHUS, B pPEHIEHUH MPOOJIeM 3SKOJOTUYECKOM,
HHEPreTUYEeCKON W MUILEBON 0€30MaCHOCTH, B Pa3BUTHUM MEIUIMHBI, CO3JaHUN HOBBIX
MaTepUaioB, HOBBIX HMCTOYHUKOB JHEPruM, B OOECIEUEHUU PALMOHATIBHOTO
IPUPOIOIONIH30BAHUS, B (DOPMUPOBAHUHM MUPOBO33PEHUS U OOIIEH KyJIbTYphl UEJIOBEKA,
a TaKKe SKOJOTUYECKU 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U NMPUPOIHOMN
cpene;

c(hOpMHUPOBAHHOCTH BIAJICHUSI CHCTEMON XMMUYECKUX 3HAHUM, KOTOpask BKIIFOYAET:

OCHOBOIIOJIAraroIINe MOHATUS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO aTOMa, U30TOMbI,
3JIEKTPOHHAs 000JI0UKa aToma, S-, P-, d-aToMHbIE OpOUTAITH, OCHOBHOE M BO30YKICHHOE
COCTOSIHUS aToMa, THOpUIM3AlMs aTOMHBIX OpOUTaNel, HOH, MOJIEKYyJla, BaJ€HTHOCTbD,
ANEKTPOOTPHUIIATENILHOCTh, CTENEHb OKHUCJICHMSA, XHMHYecKass CBA3b (KOBaJeHTHas,
WOHHAsl, MeETaJUIMYecKasi, BOJIOPOJHAs), KPUCTAJIUIMYECKAss pEIIeTKa, XUMUYECKas
peaKkiusi, pacTBOp, JIEKTPOJUTHI, HEAIEKTPOJIUTHI, SJIEKTPOJIUTAYECKAS AUCCOMALINS,
CTENEHb JHCCOLMALMU, BOJOPOJHBIA IIOKA3aTellb, OKUCIUTENb, BOCCTAHOBUTEID,
TETIOBOM 3P (HEKT XMMUUYECKOU peaKIuu, CKOPOCTh XUMUYECKOU PEaKIIUH, XUMHUECKOE
PaBHOBECHE;

TEOPUH M 3aKOHBI (TEOpHUs DJIEKTPOJUTHYECKON AUCCOUMALNH, MEPUOTUYECKUN
3akoH JI.M1. MenneneeBa, 3aKOH COXPAaHEHUsI MacChbl BEUIECTB, 3aKOH COXPaHEHUS
U TPEBpAILCHUS] HPHEPTHM TPU XUMUUYECKUX pPEaKLMIX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHMBOJNYECKUN SA3bIK XUMUH,
MHPOBO33PDEHUYECKHE 3HAHUA, JeXKalue B OCHOBE IIOHMMAHUSA IPUYUHHOCTU
U CHCTEMHOCTH XUMHUYECKUX SBICHUM; COBPEMEHHBIC IIPEACTABICHUS O CTPOCHHUH
BEIIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM U HAAMOJIEKYJIIPHOM YPOBHSX;

MPEJICTABICHUSI O MEXaHU3MaxX XUMHUYECKUX PEaKUHi, TEPMOJAMHAMUYECKUX
U KMHETHYECKMX 3aKOHOMEPHOCTAX MX IPOTEKAHUSA, O XUMHYECKOM PABHOBECHH,
pacTBOpax U IUCIEPCHBIX CUCTEMAX;

(akTONMOTHUYECKNE CBENEHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU U O€30MacHOM
WCIIOJIb30BAaHUU BAXKHEHIIMX HEOPraHMYECKUX BEHIECTB B OBITY M MNPaKTUUYECKOU
JESTETHPHOCTH YEJI0OBEKa, OOIIMX HAYYHBIX MPUHIIANIAX XUMHUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABISITh XapaKTepHbIE TMPU3HAKA TMOHSITHH,
YCTaHABIMBAaTh WX B3aWMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIME  MOHSTHS
IIpY ONHUCAHWH HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHHUI;
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cOPMHUPOBAHHOCTh ~ YMEHHMS  HCIOJB30BATh  XUMHUYECKYIO  CHMBOJIUKY
ULl COCTaBJIEHHUA (OpMyJa BEIIECTB W  YPABHEHUHM XUMHUYECKUX PEAKLHM,
cucreMarnueckyto HomeHknarypy (IUPAC) u TpuBHanbHBIE Ha3BaHUSI OTACIBHBIX
BEILIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUS ONPENEATh BAJICHTHOCTh M CTENEHb OKHUCIEHUS
XUMHUYECKHUX DJIEMEHTOB B COSJIMHEHUSIX, BUJT XUMUUECKOU CBSI3M (KOBaJICHTHAs, HOHHAS,
MeTaNInYeCcKast, BOJOPOIHAS ), TUIl KPUCTAJIIMUECKOM PEIIETKH KOHKPETHOI'O BELIECTBA;
c(OPMHUPOBAHHOCTh ~ YMEHHUS  OOBSCHATH 3aBUCUMOCTh CBOWCTB  BEILECTB
OT BHUJAa XUMHYECKONW CBSI3M W THUMNA KPUCTALIMYECKOM PEIICTKH, OOMEHHBIM
U JIOHOPHO-aKUENTOPHBIA MEeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHON CBS3U;
c(hOpMHPOBAHHOCTH YMEHUIA:

KJaccu(UIUPOBaTh: HEOPTaHMYECKHE BEIEeCTBA MO HMX COCTaBY, XUMHUYECKHE
peakuud MO pa3UyHbIM MpU3HAKAM (YHMCIy M COCTaBy pearupyrolux BeIleCTB,
TeIioBOMY 3G (eKTy peakiuy, H3MEHEHHIO CTENEHEH OKHUCIEHHUS JJIEMEHTOB,
00paTUMOCTHU, YYaCTHIO KaTalIu3aTopa U APyTue);

CaMOCTOSAITETILHO BBIOMpAaTh OCHOBAaHUS U KPUTEPUHM I KiacCUpUKALMU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIU;

cOpPMHUPOBAHHOCTh YMEHHS PACKPbIBATh CMBICT MEPUOJUYECKOTO 3aKOHA
J.V. MenzeneeBa u J€MOHCTPUPOBATh €r0 CUCTEMATHU3UPYIONIYI0, OOBICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKITUY;

c(hOpMHUPOBAHHOCTH YMEHHIA:

XapaKTEepU30BaTh ANEKTPOHHOE CTPOCHHE ATOMOB M HOHOB XUMHYECKHX 3JIEMEHTOB
IepBOro—4eTBepTOro mnepuogoB llepuoamueckorn cucremsr .M. Mennaeneesa,
UCIIOJIb3YSl TIOHSTUS «IHEPreTHYECKUE YPOBHU», «IHEPIE€TUUYECKHE MOTYPOBHMY,
«S-, p-, d-aTOMHBIE OpPOUTAIHY, KOCHOBHOE U BO30YXK/IEHHOE SHEPTETHUECKUE COCTOSIHUS
aTomay;

OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHUYECKHX JJIEMEHTOB M UX
coequHeHur mno mnepuojaMm u rpymmnam llepmommueckon cucremst .M. Menneneesa,
BAJICHTHBIE BO3MO>XHOCTHM aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHHS UX JJIEKTPOHHBIX
000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHUMN: XapaKTepPU30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKUE
CBOWCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, NOATBEPKIATh CYLIECTBOBAHUE T€HETUUECKOU
CBSI3M  MEXJy  HEOPraHWYECKHMMHM  BEHIECTBAMH C  MOMOIIBIO  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTH YMEHUS PACKPBIBATH CYIIHOCTH:

OKHCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMHA  TOCPEACTBOM  COCTABIICHUS
AJIIEKTPOHHOTO 0ajaHCca dTUX PEAKITUI; peaKIIuii HOHHOTO 0OMEHA IyTEM COCTaBICHUS HX
MOJIHBIX U COKPAILIEHHBIX HOHHBIX YPABHEHUN; PEAKIINI THAPOJIN3A;

peakiuil KoMIUIeKcooOpa3oBaHusi (Ha MOpUMEpPE TUIPOKCOKOMILIEKCOB IIMHKA
U aJIIOMUHUS);
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c(hOpMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
peaKkIuil ¢ y4eTOM MX DHEPTreTUUECKUX XapaKTEPUCTUK, XapaKTep U3MEHEHUS CKOPOCTH
XUMHUYECKOW peakIMi B 3aBUCHUMOCTH OT Pa3IMUHBIX (PAKTOPOB, a TAKKE XapakTep
CMEIIEHUS] XUMUYECKOTO PaBHOBECHUS IO BIUSIHUEM BHEIIHUX BO3JIEUCTBUM (MIPUHIIUI
Jle lllaTenwe);

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh XUMHUYECKHUE PEAKIIMH, JICKAIIUE
B OCHOBE MPOMBIIIUICHHOTO IMOJYyYEeHHUS CEPHOM KHCJIOTHI, aMMHaKa, OOIue Hay4YHBIC
TIPUHITUTIBI XUMUYECKHUX MIPOU3BOJICTB; 11eJ1ec000pa3HOCTh NpPUMEHEHUS
HEOPTraHUYECKUX BEIECTB B MPOMBIILICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIECHHUSI
PHUCK-TIONB3a;

c(hOpMUPOBAHHOCTH BJIAJCHUS CUCTEMOW 3HAHMI O METOJIaX HAyYHOI'O MO3HAHMS
SBJICHUN TPUPOABI — HAONIOACHUE, W3MEPEHHUE, MOJCIUPOBAHUE, IKCICPUMEHT
(peasbHBIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHUS MPUMEHSTh
ATU 3HAHUS TIPU DKCIEPUMEHTAIBLHOM HCCIEJOBAaHUM BEIIECTB W JUIsl OOBSICHEHUS
XUMUYECKUX SIBJICHUN, WMEIONIUX MECTO B TIPUPOJIC, MPAKTHYECKON IeATeIbHOCTU
YeJIOBEKa U B MOBCEHEBHON JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHMsI BBISBISATH B3aUMOCBSI3b XMMHUYECKHUX 3HAHUU
C TIOHSTUSAMH U MPEJICTABICHUSIMHU IPYTHX €CTECTBEHHO-HAYYHBIX IPEMETOB JIJIs1 OoJiee
OCO3HAHHOT'O MOHUMAHUS MATEPUATIBLHOTO €IMHCTBA MUPA;

c(hOpMHUPOBAHHOCTH YMEHUS TPOBOUTH PACUETHI:

C MCIIOJIb30BAaHUEM TMOHSATUN «MaccoBasi 10JIA BEIIECTBA B paCTBOPE» U «MOJISIpHast
KOHIIEHTPALIUS»;

MAacchl BEIIECTBA WM 00beMa Ta3a Mo M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEIECTB;

TEIJIOBOTO 3 (hEeKTa peaKIInH;

3HAY€HHUs BOJOPOJHOIO IMOKA3aTeNs PacTBOPOB KUCIOT U IENOYeH C M3BECTHOU
CTETICHBIO TUCCOIHAIINY;

Macchl (oObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIUU, €CIU OJHO
U3 HCXOJHBIX BEIIECTB JIaHO B BHJIE PacTBOpa C OMNPEAECICHHOM MaccoBOW moJei
PacCTBOPEHHOTO BEI[ECTBA UM JaHO B U30BITKE (MMEET IPUMECH );

JI0JT BBIXO[a MPOAYKTA PEaKIINH;

00BEMHBIX OTHOIIIEHUH Ta30B;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOSITEIBHO IJIAHUPOBATH H  TMPOBOJUTH
XUMHUYECKUI SKCIEPUMEHT (MPOBEACHUE PEAKIMi MOHHOrO OOMEHa, MOJTBEPKIACHUE
KaueCTBEHHOI'0 COCTaBa HEOPTraHUYECKUX BEIIECTB, OIpPEJEICHUE Cpelbl PacTBOPOB
BEIIECTB C MOMOIIbID HWHAMKATOPOB, H3YYEHUE BIMSHUS PA3IUUYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHMYECKON pPEAKIUH, PEIICHUE IKCIEPUMEHTAIBHBIX 3a/a4 MO TeMam
«Metammel» u «Hemeramb»y) ¢ coOmtoneHneM mpaBuil 0€30MacHOTO OOparieHus
C BELIECTBAMU U JIaDOPaTOPHBIM 000py0BaHUEM, (DOPMYIUPOBATH 1IEb UCCIEIOBAHUS,
MPEACTaBIsATh B Pa3IMUYHOM (opMe pe3yiabTaThl JKCIEPUMEHTa, AaHaJIU3UPOBATH
U OLIEHUBATh UX JIOCTOBEPHOCTH;
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c(hOpMUPOBAHHOCTh YMEHHI: COOJIIOAaTh MpaBWia TMOJH30BAHUS XUMHUYECKOU
MOCY1I0M U TabopaTOpHbIM 000pyAO0BaHHEM, OOpaIllEHUsI C BEIIECTBAMU B COOTBETCTBUU
C UHCTPYKIIUSIMU TIO BBIMOJHEHUIO JTA0OPATOPHBIX XUMUUYECKUX OMBITOB, SKOJIOTHUECKU
11e71eco00pa3HOro MOBEACHUS B OBITY U TPYIOBOM JEATEIBLHOCTH B ILIEJISIX COXPaHEHUS
CBOETO 3/I0POBbs, OKPYKAIOIIEH MPUPOAHON CpPEeAbl M JOCTHXKEHHUS €€ YyCTOMYMBOrO
pa3BUTHS, OCO3HABATh OIMACHOCTh TOKCHMYECKOIO JIEMCTBUSI HA >KUBBIC OPraHU3MBI
ONpPEAECICHHBIX HEOPraHUYECKUX BEIIECTB, TOHMMAs cMbIca nokaszarens [1JIK;

c(hOpMUPOBAHHOCTh  YMEHHUM:  OCYIIECTBJISTH  II€JICHANPABICHHBIM  MOUCK
XUMUYECKOW WH(OpMAIMU B Pa3IMUYHBIX HCTOYHUKAX (HAay4yHas W Yy4eOHO-HaydHas
auTepaTypa, cpeiacTtBa maccoBod uHbopmanuu, MHTEpHET W Apyrue), KpUTUYECKHU
aHAJM3UPOBATh XUMUUECKYI0 HH(MOpMalHIO, IepepadaThiBaTh €€ W HCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON yueOHOM 3aadeil.
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10 KJIACC
HaumenoBanue
Ne OCHOBHBIE BUIBI JCSATEIbHOCTH
pas3zenoB U TeM [TporpamMMHOe conepkaHue
n/n 00yyaroIuxcs

yqe6H0r0 nmpeamMeTa

Pa3nen 1. TeopeTnueckne ocH

OBbI OPraHUYeCKON XUMUH

11

[Ipenmer oprannyeckomn
XUMUH.

Teopus ctpoeHus
OpraHUYeCKUX
COeIUHECHUN

A. M. bytnepona

8

[Ipenmer 1 3HaYEHUE OPTraHUYECKON
XHMHH, TIPEJICTABIICHUE O MHOTO00Opa3uu
OpraHUYECKUX COCTUHCHUH.
DIIEKTPOHHOE CTPOCHUE aToMa
yriiepo/ia: OCHOBHOE M BO30YK/IEHHOE
COCTOsIHUS. BasieHTHBIE BO3MOXKHOCTH
aToma yriaepojia. XuMU4YecKas CBS3b

B OPTaHMYECKUX COCTMHEHUSX.

Tunel rubpuau3anuu aTroma yriepoa.
MexaHn3Mbl 00pa30BaHUs KOBAJICHTHOM
cBs131 (0OMEHHBIN U JOHOPHO-
AKIEMITOPHBIM ).

Tumnbsl mepeKkpbIBaHUS ATOMHBIX
opOuTanei: 6- U T-CBS3U.

OnunHapHas, IBOMHAS W TPOIHAs CBS3b.
Crioco6bl pa3pbiBa CBsI3el B MOJIEKYJIaX
opraHuveckux BemecTs. [lonaTue

0 CBOOOJTHOM pajuKane, Hykieouie

U 3eKTpodue.

PackpriBaTh CMBICT U3y4aeMbIX
MOHSATUHN (BBIJESATh UX XapaKTEPHbIE
MIPU3HAKW ) U IPUMEHSTH ITH IMOHSITHUS
MIpY OMUCAHUU COCTaBa U CTPOCHUS
BEILIECTB, I OOBSICHEHUS
OTJIENIbHBIX (DaKTOB U SIBICHUM.
PackpbiBaTh CMBICIT TTOJIOKEHUN
TEOPUHU CTPOCHUS OPTAHUYECKUX
BemiectB A. M. bytneposa

U TIPUMEHSTH UX JJI1 OOBSICHCHUS
3aBUCUMOCTHU CBOMCTB BEIIIECTB

OT COCTaBa M CTPOCHUS.
Hcnonp30BaTh XUMHAYECKYIO
CHMBOJIMKY JIJIs COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEepHYTHIX, COKPAICHHBIX,
CKEJIETHBIX) (DOPMYJI OPraHUUYECKUX
BEILIECTB.

OnpenenaTs BUAbI XUMUYECKON
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Teopust cTpOeHUsT OPraHUYECKUX
coequneHnid A.M. BytiiepoBa u ee

COBPEMEHHOE Pa3BUTHE — CTPYKTYpHas

TEOpHUs OPraHUYECKUX COCIUHEHHUII.
3Ha4YEeHUE TEOPUN CTPOECHUS
OPraHNYeCKUX COCTUHEHUH.
MonekysipHbIE U CTPYKTYpPHBIE
dbopmynbl. CTpyKTypHBIE (POPMYITBI
pPa3IMYHBIX BUJIOB: pa3BepHyTas,
COKpalIEHHAas1, CKEJIETHA.
Nsomepus. Buasl uzomepun:
CTPYKTYpHasi, IPOCTPAaHCTBEHHAS.
OnexTpoHHbIE 3P HEKTHI B MOJIEKYJIaX
OpraHUYECKUX COECTUHEHUM.
NBayKTUBHBINA 1 ME30MEPHBIN

3 EKTHI.

[IpencraBnenue o KaccUpUKAIIH
OpraHUYECKUX BEIIECTB.

[TonsiTie 0 GyHKIMOHATBHOU TPYTIIE.
['omomnorus. I 'omonoruyeckue psibl.
Homenkiiarypa oprannueckux
COeMHEHUN (CucTeMaTH4ecKas

Y TPUBHUAJIbHbBIC HA3BaHMUS).
OcoOeHHOCTH 1 KIacCuDUKaIHs
OPraHUYECKUX PEAKIIUH.
OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
PEaKIHNH B OPraHUYECKOW XUMHUH.

CBs13M (OAMHApPHBIE, KPATHBIC)

B OpraHMYECKHUX COCTUHEHUSIX.
XapakTepru30BaTh POJIb U 3HAUCHHE
OpPraHUYECKOW XUMHUU B PEIICHUH
po0JIeM KOJIOTHYECKOU, MTUIIIEBOI
0e30MacHOCTH, B Pa3BUTHH
METUITUHBI, CO3/TaHUN HOBBIX
MaTepuasoB, B 00€CIICUCHUU
paIMoOHAIEHOTO
IPUPOJIOTIONIE30BAHMS,;
MIOJITBEPKIATH €€ CBSI3b C IPYTUMHU
HayKaMHu.

Hcnonb30BaTh MOIETH
OpraHUYeCKHUX BEIIECTB

JUTSL WJUTFOCTPALIY MX XUMUYECKOTO
U TIPOCTPAHCTBEHHOTO CTPOCHUSI.
HaOmromaTe ¥ onmuceIBaTh
JIEMOHCTPAIIIOHHBIE OTBITHI;
MIPOBOJIUTH M ONUCHIBATH
1ab0paTOpPHBIC OMBITHI
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JKCcIepUMEHTAIbHbIE METO/IbI
H3YyYeHHsl BeleCTB M UX NMpeBpalleHuii:
e JleMOHCTpanuu:

— O3HaKOMJIEHHE ¢ oOpa3uamu
OpPraHUYECKUX BEIIECTB  MaTepUaIaMu
Ha WX OCHOBE;

— OIBITHI 110 MPEBPAILICHUIO
OpPraHUYECKUX BEIIECTB MPU HATPEBAHUHU
(mnaBieHue, oOyriIMBaHUE U TOPCHHE).

e JIlaGopaTtopHBIE OTBITHI:

— MOJICJIUPOBAHNE MOJICKYJT
OpraHUYECKUX BEIIECTB

Uroro no pazneny

Pazjien 2. YriieBoaopoabl

2.1

[IpenenbHbIe
YTJIEBOAOPOIbI —
aJIKaHbI, ITUKJIOATKAHBI

Ankanbl. 'oMOJIOTHYECKUH ps/T AJTKAHOB,
obmast hopmysia, HOMEHKIATypa

U U30Mepus. DIEKTPOHHOE

U MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI aJIKaHOB, SP°-TUOPHUIH3aIIUS
ATOMHBIX OpOUTAJIEH YIiiepoja, G-CBsI3b.
duU3UYECKUE CBOMCTBA aJIKaHOB.
XUMHUYECKHE CBOMCTBA aJIKaHOB: PEaKIUH
3aMeIleHUs, M30MEPU3AIINH,
JEeTUIPUPOBAHUS, LIMKITHU3AIINH,
MAPOJIN3a, KPEKUHTa, TOPEHUS.
Haxoxnenue B mpupoae. CrmocoObl

Bnagers n3ydyaeMbIMU XUMUYECKUMHU
MOHATUSMH.

BbIABISATE XapaKTepHbIE IPU3HAKU
MOHSATUIN, YCTAaHABJINBATh UX
B3aUMOCBS3b, UCITOIb30BATh
COOTBETCTBYIOILIME MTOHATHUS

IIPY ONMCAHUU COCTaBa, CTPOCHUS
Y MIPEBPALICHUNA OPraHUYECKUX
COCIMHEHUM.

Hcnonp30BaTh XUMUYECKYHO
CUMBOJIMKY JJIsI COCTABJIEHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX

32



denepanbHas padouas nporpamma | Xumus. 10—11 kimaccsl (yriayOJIeHHBIH YPOBEHB)

MIOJTYYCHUS ¥ IPUMEHEHHUE aJTKaHOB.
Huxnoankanel. O6mas hopmyna,
HOMEHKJIATypa U U30MEPHSI.
OcoOEHHOCTH CTPOCHUS U XUMUUYECKUX
CBOMCTB MaJIbIX (IIMKJIOMPOTIaH,
IIUKJIOOYTaH) U OOBIYHBIX (IIUKJIOTICHTAH,
IIUKJIOT€KCaH) [UKI0TKaHOB. CIIOCOObI
TIOJTYYCHUS U IPUMEHEHUE ITUKII0ATKaHOB

2.2

Henpenenbnbie
YIJII€BOIOPOABL:
AJIKEHBI, aJIKaJIUEHBI,
AJIKUHBI

14

AnkeHbl. 'OMOJIOrn4ecKkuil psii alike€HOB,
obmast hpopmysia, HOMEHKIATYpa.
DIJIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI AJIKEHOB,
SP?-ruOpuM3anus aTOMHBIX OpOUTaIEit
yriepoaa, 6- U m-CBsi3u. CTpYKTypHast U
reomeTpudeckas (yuc-mparc-) i30Mepusi.
@u3n4YeCKUe CBOWCTBA AIKEHOB.
XUMHUYECKHE CBOMCTBA: PEAKLINU
MPUCOEANHEHUS, 3aMELCHUS

B O-TI0JIO’KEHUE IIPU IBOMHOM CBSI3H,
MTOJIMMEPU3ALINU U OKUCIICHHUS.
lIpeocmasnenue o mexanuzme peaxyuu
INeKMPOPUILHO2O NPUCOEOUHEHUS.
[IpaBuno MapkoBHukoBa. KauectBeHHbIE
pEaKIHUK HA JBOWHYIO CBS3b.

Croco0bl MoMy4YeHus! ¥ IPUMECHECHHE
AJIKEHOB.

Anxanuensl. Knaccudukamms

(pa3BepHYTOM, COKpAIICHHOM,
CKeJIETHOM ) (hopMyIT yTIIeBOI0POIOB.
VYcraHaBnuBaTh NPUHAIICKHOCTD
BEILIECTB K ONPEACICHHOMY KJIaccy
YTJIEBOJIOPOJIOB IO COCTaBY

U CTPOCHUIO, HA3BIBATh MX

M0 CUCTEeMAaTHUYEeCKOH HOMEHKJIATYPE;
MPUBOJIUTH TPUBUATBHBIC Ha3BaHUS
OTJICTILHBIX MPEJICTaBUTEICH
YTJIEBOJIOPOIOB.

OnpenensaTs BUIbI XUMUYECKON
CBSI31 B MOJICKYJIaX yTII€BOIOPOJIOB
(KoBaJICHTHAsI HETMOJSIpHAs

U TIOJISIpHAsI, G- U T-CBSI3b).
[TonTBepkaaTh HA KOHKPETHBIX
pUMepax XapaKTep 3aBUCUMOCTH
pPEeaKIMOHHOM CITIOCOOHOCTH
YIIEBOAOPOJIOB OT KPATHOCTH U THUTIA
KOBAQJICHTHOM CBSI3M (G- U Tt~ CBSI3H),
B3aMMHOTO BJIIMSIHHSI aTOMOB U TPYIIT
aTOMOB B MOJICKYJIaX; a TAaK¥Ke

OT OCOOEHHOCTEH peann3anuu
Pa3TUYHBIX MEXaHNU3MOB MPOTEKAHUS
peaKuui.

XapakTepu30BaTh COCTaB, CTPOEHUE,
MpUMEHEHHE, PU3NUECKUE

1 XMMHUYECKHUE CBOMCTBA, BaXKHEHIIINE
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aJKaJUEHOB (CONpPsHKEHHBIE,
U30JIMPOBAHHBIC, KYMYIUPOBAHHBLE).
Oco0eHHOCTH AIEKTPOHHOT'O CTPOCHHUS

U XUMUYECKUX CBOMCTB COMPSIAKEHHBIX
JUEHOB, 1,2- u 1,4-npucoeuHEeHHE.
[Tonumepu3zarius CONpsKEHHBIX TUCHOB.
Cnoco0bI mosTy4eHus: U MPUMEHEHHUE
aJIKaJMCHOB.

AnkuHbl. ['OMOOTHYECKU PsIJT AIKUHOB,
obmast hopmysia, HOMEHKIATypa

U U30Mepus. DIEKTPOHHOE

Y MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII
AJIKUHOB, SP-TUOPUIU3AIUS JICKTPOHHBIX
opOuTanel aroma yriepoa.
PuU3NUECKUE CBONCTBA AJTKHUHOB.
XUMHUYECKHE CBOMCTBA: PEAKLINU
MPUCOCTUHEHUS, TUMEPU3ALIUU

Y TPUMEPU3AIUHU, OKUCIICHHUS.
KucnoTHble cBOMICTBA aJIKUHOB,
MMEIOIINX KOHIIEBYIO TPOHHYIO CBSI3b.
KauecTBeHHBIE peakiui HA TPOUHYIO
cBs13b. CriocoObI MOTyYeHUs

Y IPUMEHEHUE AIKWHOB

2.3

Apomartnueckue
YTJIEBOIOPOIbI (APEHBI)

ApoOMaTHYECKUE YIIIEBOAOPOIBI.
["'omonoruueckuit psijy apeHoB, oO1ast
dbopmyia, HOMEHKIIATypa U U30MEPHUSL.
DIIEKTPOHHOE U IMTPOCTPAHCTBEHHOE

CTIIOCOOBI MTOTYUYEHUS YTIICBOOPOIOB,
MPUHAJICSKAINX K Pa3TUIHBIM
KJ1accam.

BEISBIIATE TCHETHUECKYIO CBS3h
MEXIY YTIAEBOAOPOIAMH PA3TUHIHBIX
KJIACCOB U TIOJITBEPXK/IATh €€ HATMINE
YPaBHCHHUSAMHU COOTBETCTBYIOIIHX
XUMHYECKUX PEaKIIHMA

C UCTIOJIb30BAaHUEM CTPYKTYPHBIX
dbopmys BEIIECTR.

XapakTepu30BaTh HCTOYHHKHU
YTIEBOAOPOIHOTO ChIphs (HE(Th,
IPUPOAHBIN a3, yrojib), CHOCOOBI UX
nepepadoTKU U MPAKTHIECKOe
NpUMEHEHHUE MOTYy4aeMbIX MPU ITOM
MPOTYKTOB.

Hcrnons3oBaTh 00IICHAYYIHBIC
METO/Ibl TTO3HAHUS

MIPU CAaMOCTOSITEIHHOM
TUTAHUPOBAHUH, IPOBEJICHUHT

Y OMMCAHUH XUMUYECKOTO
DKCIIEpUMEHTA (J1abopaToOpHbBIE
OTIBITHI U TIPAKTUYECKHUE PAOOTHI).
CrnenoBath npaBuiam 0€30MacHOM
paboTel B TabopaTopuun

MIPY UCTIOJH30BAaHUH XUMUYIECKOMN
MOCYJIbl U 000PYI0OBaHUS, & TAKKE
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CTpOEHHUE MOJIEKYJIbI O€H30171a.
Pu3nuecKue CBOMCTBA APEHOB.
XUMHUYECKHUE CBOMCTBA OCH30J1a U €TO
TOMOJIOTOB: PEAKIINH 3aMEIEeHUS

B OCH30JIbHOM KOJIBIIE M YTIEBOIOPOTHOM
paauKkane, peakiny MpUCOeTMHEHUS,
OKHCIIEHUE TOMOJIOTOB OeH30J1a.
[IpencraBienne 06 OpUEHTHPYIOIIEM
JeHCTBUM 3aMECTHUTENICH B OEH30JIBHOM
KOJIBbIIC Ha MPUMEPE AJTKMIIBHBIX
pasuKaioB, KApOOKCUITHHOMH,
THJIPOKCUIIBHBIN, aMUHO- U HUTPOTPYIIII,
aTOMOB T'aJIOT€HOB.

OCc00EHHOCTH XUMHUYECKUX CBOMCTB
ctupona. [lonmumepusamus ctupoia.
CriocoObl moTyYeHus: ¥ IPUMEHEHUE
apOMaTUYECKUX YTIIEBOJOPOIOB

2.4

[TIpupoaHbIE HCTOYHUKHU
YIJIEBOJOPOJIOB U UX
nepepaboTka

[Tpuponnsiii ra3. [lomyTHbie HEPTIHBIE
ra3el. HeTh 1 ee mpoucxoxaeHue.
KaMeHHBIN yroyb ¥ IPpOAYKTHI €TI0
nepepaboTKu.

Crioco6s1 iepepaboTKu HETH:
NEPEroHKa, KPEKUHT (TEPMUUYECKUH,
KaTaJTUTUICCKUH ), puPOPMUHT, TUPOITU3.
[MponyxTer mepepaboTku HEPTH,

UX MPUMEHEHUE B IPOMBIILIIEHHOCTH

U B OBITY.

npaBuiiaM oOpaleHus ¢ BEIIECTBAMHU
B COOTBETCTBUH C HHCTPYKIIUSIMH
BBITIOJIHEHUS TA00PATOPHBIX OMBITOB
U IPAKTUYECKUX padoT

0 TIOJTYYEHHUIO U U3yUEHUIO
OpraHMYECKUX BEILECTB.
[IpencraBnaTh pe3yabTaThl
AKCIIepUMEHTa B (hopMe 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX
peaknuii M JiejaTh BBIBOJIBI HA X
OCHOBE.

[TpoBOIUTE BBIYUCIICHHS

JUTS OTIPEICIICHUS] MOJIEKYIISIPHOM
(bopMyIIbl OpraHUYECKOTO BEIIECTBA
M0 YPAaBHEHUIO XUMUYECKOM peakinu
¥ TI0 MACCOBBIM JOJISIM aTOMOB
AJIEMEHTOB, BXOJISIINUX B €r0 COCTaB,
1o Macce (00bemMy) ITPOTYKTOB
CTOpaHM.

CaMOCTOSITENTbHO TUTAHUPOBATH

Y OCYLIECTBIISITH CBOKO
MO03HABATEIBHYIO JIEATEIHHOCTD;
MPUHUMATh AaKTUBHOE y4acTHe

B IPYyNIIOBOM y4eOHOMU JAeATEIbHOCTH
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I'eHeTuueckas cBsI3b MCKIY Pa3JINdYHbIMHU
KjracCaMM yrjieBoaopoaoB

2.5

["anorenmpon3BoaHbIE
yTJI€BOJOPOOB

DIJIEKTPOHHOE CTPOCHUE
rajoreHONPOU3BOIHBIX YIIIE€BOIOPOIOB.
Peakiuu 3amenienus rajaoreHa

Ha TUAPOKCHUII, HUTPOTPYIIITY,
[IUAHOTPYIIITY, aMUHOTPYIIITY.
JlericTBUE HA TAJIOTEHITPOU3BOIHBIE
BOJIHOT'O M CIIUPTOBOTO PacTBOpa
menouyn. Bzanmoaelicteue
JINTaJOreHaJKaHOB ¢ MArHUEM M IIUHKOM.
[ToHsiTHE O METAIOOPraHUYECKUX
coenuHenuax. Mcrmonp3oBanue
raJIOTEHITPOU3BOIHBIX B OBITY, TEXHUKE
1 B CUHTE3E.

JKCnepuUMEeHTAJIbHbIE METOAbI
U3y4eHNsl BEeIEeCTB ¥ MX NPeBpalIeHMIA:
e JleMOHCTpanuu:

— JeMoHcTpanus GU3nIECKUX CBOMCTB
YTII€BOJIOPOJIOB (PAaCTBOPUMOCTH);

— Ka4eCTBEHHbIC PEAKIINH
YTJIEBOJOPOJIOB PAa3IUUHBIX KJIACCOB
(oOGecuBeurBaHHE OPOMHOMN WITH HOTHOM
BOJIbI, paCTBOpA MEepMaHraHaTa Kajus,
B3aHMMOJICHCTBHE arleTHJICHA

C aMMHAYHBIM PaCTBOPOM OKCHA
cepebpa);
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— oOpas3ipbl I1acTMacc, KayqyKoB

Y PE3UHBI;

— xosutekuuu «Hedtb» u «Yromby;

— BuaeodparmeHT «BynkaHnuzamus
PE3UHBD.

e JIlaGopaTtopHBIE OIBITHI:

— O3HAKOMJIEHHE C o0pa3uaMu
MJIACTMAcCC, Kay4YyKOB U PE€3UHBI;

— MOJICJIMPOBAHUE MOJIEKYJI
YIJI€BOJIOPOJIOB U
rajoreHONPOU3BOIHbIX;

— IIOJIyYE€HHE METaHa U U3YUYEHUE €TO
CBOMCTB;

— TMIOJIyYEHHUE alleTUIIEHA U U3YUYECHUE €T0
CBOWCTB.

e [IpakTHueckue paboThI:

Ne 1. Tlonyyenue 3TuneHA U U3yYECHUE
€ro CBOMCTB.

e PacyeTHEbIe 3a0a4U:

— OIpEIEIICHUE MOJIEKYJISIPHON
(bopMyIIBI OPraHUYECKOTO BEIIECTBA

10 MaCCOBBIM JIOJISIM ATOMOB 3JIEMEHTOB,
BXOJSIIIIUX B €r0 COCTAaB;

— HaAXO0XJICHHE MOJICKYJISIPHOU (HOPMYIIBI
OPraHUYEeCKOro COCIMHEHHUS O Macce
(00BeMy) MPOYKTOB CrOpPaHUS;

37



denepanbHas padouas nporpamma | Xumus. 10—11 kimaccsl (yriayOJIeHHBIH YPOBEHB)

pacyeThl IO YPABHEHUIO XUMUYECKOU
peaxkuuun

Utor

0 TIO pa3zeny

35

Pa3nen 3. Kuciopoaconepxamme oprannyeckue coeJuHeHUs1

3.1

Crouptel. @eHon

11

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI.
Crtpoenue MosieKy (Ha mpuMepe
MEeTaHOJIa ¥ 3TaHoa). ['oMoIoruueckuii
pan, obmiast hpopmyna, u3oMepus,
HOMEHKJIaTypa U KJaccuduKaius
cupToB. PU3NUYECKHE CBOMCTBA
cnupToB. BogopoaHas cBs3b.
XUMHYECKHE CBOMCTBA: PEAKIINU
3aMeIleHus, AeruapaTaluu, OKUCICHNUS,
B3aMMOJICHICTBUE C OPraHUYECCKUMH

Y HEOPraHUYECKUMH KUCJIOTaMHU.
KauectBenHas peakiiysi Ha 0JHOATOMHBIE
crupThl. PU3UOIOTUYECKOE JEUCTBUE
ATaHOJIa U METAHOJIa Ha OPraHu3M
yenoBeka. CriocoObl MOTydeHUs

Y IPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.
[IpocTeie 3hupsl, HOMEHKIATYpa

1 n3omepusi. OCOOEHHOCTH (HU3UIECKUX
1 XUMUYECKUX CBOMCTB.

MHoroaToMHbIE COUPTHI: STHUJICHTJIUKOJIb
Y ravnepuH. @U3nyecKue U XUMUYECKHUE
CBOMCTBA: pEAKIUH 3aMEIICHUS,
B3aMMO/ICHCTBUE C OPTraHUYECKUMHU

PackpriBaTh CMBICT U3y4aeMBbIX
MOHSATUHN (BBIJIESATH UX XapaKTEePHbIE
MPU3HAKW ) U IPUMEHSTH ITH MOHSITHUS
MIPU OMKMCAHUU COCTaBa U CTPOCHUSI
BEIIECTB, JJI1 O0BICHEHUS
OTJICTIbHBIX (DaKTOB U SIBICHUM.
Hcrnons30BaTh XUMUYECKYIO
CUMBOJIMKY JIJISl COCTABIICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTOM, COKpAIIEHHOH)

b opMyIT KUCTIOPOACOAEPIKALIIUX
OpPraHMYECKUX BEIIECTB.
YcranaBnuBaTh MPUHAJICKHOCTD
KHCIIOPOI0COIEPKAIITIX
OpraHUYEeCKUX BEILIECTB

K OIIPEACICHHOMY KJIacCy 10 COCTaBy
U CTPOCHMIO, HA3bIBATh UX

M0 CUCTEMATHYECKOM HOMEHKJIIATYPE;
MPUBOAUTH TPUBUAJIbHbIE HA3BAHUS
OTJIENIbHBIX MPE/ICTaBUTEIEH
KUCJIOPOJACOAEPKAIIUX COCTUHEHUM.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
pUMEHEeHue, puznyeckue
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Y HEOPTaHUYECKUMU KUCIIOTAMH,
KauyeCTBEHHAs PEaKIIHsI

HA MHOT'OATOMHBIC CITHPTHI.
DuU3N0JIOrNYECKOe IEUCTBUE

Ha opraHu3M venoBeka. CriocoObl
TIOJTYYCHUS U IPUMEHEHUE
MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJICKYJTbI, B3AUMHOE
BJIUSTHUE THIPOKCOTPYTIIIBI

1 OeH30JIbHOTO sapa. dusnyeckue
cBoiicTBa deHona. OcoOeHHOCTH
XHUMHYECKHX CBOWCTB (peHOIIA.
KauecTBeHHBIE peakuy Ha PEHOI.
ToxcuunocTh (peHosa. CriocoObl
TIOJTy4YeHHUSI ¥ TPUMEHEHHE PeHOoIa.
denospopmMalpieruIHas CMOJIa

3.2

KapOGonunbHbie
COCITMHCHUS:
aJbJICTUIBI U KETOHBI.

KapOoHOBbIE KUCITOTHI.

CrnosxxHble 2QupBbI.
Kupsbr

21

KapOoHuiibHbIE COETMHEHUSI: AThACTUIbI
¥ KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHUIILHOU TPYIITIHL.
["omonoruueckue psiibl anbAETUI0B

¥ KETOHOB, 0011as hopMyIa, u3oMepus
Y HOMeHKIaTypa. Pu3nyeckre CBOMCTBA
aJbJAETUIOB U KETOHOB.

XUMHYECKHE CBOMCTBA aJIbJIETUI0B

Y KETOHOB (pEaKIMU IPUCOETUHEHNS ).
OxkucreHue anpaeruoB, KAUeCTBEHHbIE
peakiuu anbaeruaoB. Crocoos

1 XMMHYECKHE CBOMCTBA, BAXKHCUIIINE
CIIOCOOBI MOTYUYEHHUSI TPEJICTABUTEIICH
Pa3JIMYHBIX KIaCCOB
KHUCJIOPOJCOAEPKAIINX COCTUHEHUI;
BBIABJISITh TCHETUUECKYIO CBA3b
MEXK1Y HUIMHU U TOJITBEPKAATh €€
HaJIMYMU€ YPaBHEHUSIMHU
COOTBETCTBYIOIINX XUMUYECKUX
PEAKINH C UCIIOJIb30BAHUEM
CTPYKTYPHBIX ()OPMYJI BEIIECTB.
[TonTBepkaaTh HA KOHKPETHBIX
IpUMEpax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOM CITIOCOOHOCTH
KHUCIIOPOJICOACPKAIUX
OPTraHUYECKHX BEUIECCTB

OT (PYHKITMOHATBHBIX TPYIIIT

B COCTAaBE€ UX MOJIEKYJI, B3aUMHOI'0
BJIMSTHUSL ATOMOB M TPYIIIT aTOMOB

B MOJIEKYJIaX; & TAKKE

OT OCOOCHHOCTH peau3ainu
Pa3JIMYHBIX MEXAHU3MOB MPOTEKAHUS
peaKuui.

OnuceIBaTh COCTaB, XUMHYCCKOE
CTPOCHUE U MPUMEHECHUE JKUPOB

Y YIJIEBOJIOB, XapaKTEPHU30BaATh UX
3HAQYCHUE JJIS1 )KU3HEACATCIbHOCTH
OpPTraHU3MOB.
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MOJIYYEHUS U IPUMEHEHUE aTbJETUI0B U
KETOHOB.

OIHOOCHOBHBIE MPEAEIbHBIE
KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH
CTPOCHHS MOJIEKYJT KAPOOHOBBIX KUCJIOT.
Nzomepust u HoMeHKIaTypa. Ousndeckue
CBOMCTBA, BOJOPOJIHBIE CBS3U.
XUMHUYECKHE CBOWCTBA: KUCIOTHBIE
CBOMCTBa, peakius dTepudukanmm,
PEAKIHUM C YHACTHEM YTIIEBOIOPOIHOTO
panukana.

[TonsiTve O MPON3BOIHBIX KAPOOHOBBIX
KUCIIOT: ClI0kHBIE 3Ppupbl. OCOOEHHOCTH
CBOMCTB MYPaBbUHOMW KHCIIOTHI.
MHuoroo0pa3ue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEIETbHbIX

¥ apOMATHYECKHX KapOOHOBBIX KUCIIOT,
TUKapOOHOBBIX KHCIIOT,
TUAPOKCUKAPOOHOBBIX KHJIOT.
[IpeacTaBuTenu BoICIINX KapOOHOBBIX
KHCJIOT: CTEApUHOBAs, MAJIbMUTUHOBAS,
onenHoBasi. CiocoObI OTYICHHUS

U IPUMEHEHUE KapOOHOBBIX

KHCJIOT.

Crnosxxubie 3pupsI.

I'omonoruueckuii psia, odias popmyna,
U30MepHUsi 1 HOMEHKJIATypa.

Oco3HaBaTh ONIACHOCTBH BO3/ICHCTBHS
Ha JKUBBIC OPTaHU3MBI OTIPEICTICHHBIX
KHUCIIOPOJICOIEPIKALLIUX
OpraHUYECKUX BEIIECTB U MOSCHATH
Ha MpUMepax CrocoObl yMEHBIIECHUS
U TIPEJOTBPAILICHUS UX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA.
Hcnonb3oBaTh 00LIEHAYYHbIE
METO/IbI TTO3HAHUS

MIPU CAMOCTOSITETbHOM
MJIAHUPOBAHUHU, TIPOBEICHUHU

U OMMCAHUHM XUMUYECKOTO
AKCIIEpUMEHTa (J1abopaTopHbIe
OTIBITHI U TIPAKTUYECKHUE PAOOTHI).
CnenoBathb npaBuiiaMm 6€30MacHON
paboThI B 1abopaTopuu

IIPH UCTIOJIb30BAHUH XUMUYECKON
NOCYbl U 000PYIOBaHUS, & TAKKE
npaBuiIaM oOpaIeHus C BeIeCTBAMHU
B COOTBETCTBUH C HHCTPYKIUSAMH
BBITIOJTHEHUS TA00PATOPHBIX OTBITOB
U TIPAKTHYECKUX padoT

O MOJIYYEHUIO U U3YUEHUIO
OpraHUYECKHUX BEIIECTB.
[IpencraBiaTh pe3yabTaThl
AKCIepUMEHTA B (hopMe 3arucu
YpaBHEHUM COOTBETCTBYIOLIUX
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XKupsl: crpoenue, puznyeckue

Y XUMUYECKHUE CBOWCTBA KUPOB:
TUIPOJIN3 B KUCIION U LEJIOYHOU
cpenax. OcoOEHHOCTH CBOMCTB )KHPOB,
COZIEPIKAILUX OCTATKHA HEMPEIEIbHBIX
AKUPHBIX KUCIOT. JKupbl B ipupo/e.
MpbL14 KaK COMM BBICIIUX KAPOOHOBBIX
KHCJIOT, UX MOIOIIIEE JICHCTBHUE

3.3

VYrieBobl

OO6mas xapakTepucTUKa yrieBOJI0B.
Knaccuduxanus yrieBoioB (MOHO-, TH-
U TIOJICaXapHU/Ibl).

MoHocaxapuabl: III0K03a, GPyKTO3a,
pubo03a, rajJakrosa, 1e30Kcupudo3a.
duznuecKue CBOMCTBA U HAX0XKICHUE
B nipupone. orocuHTes.

XUMHYECKUE CBOMCTBA TJTFOKO3bI:

C YYaCTUEM CIUPTOBBIX U aJIbJAECTUIHON
TPYIIIL, COUPTOBOE U MOJIOYHOKHUCIIOE
OpOKEeHHUE TITFOKO3BI.

[IpuMeHeHue III0KO03bI, €€ 3HAUEHUE

B KU3HEAEATEIbHOCTU OpraHu3Ma.
Jucaxapuabl: caxapo3a, MaJIbTO3a

v JaKkTo3a. BoccranasnuBaromme

Y HEBOCCTAHABJIMBAIOIINE
nucaxapuabl. ' uaposns caxapossl.

Haxoxnenue B npupoae v IpuMeHEHUE.

[Tonucaxapuasl: Kpaxmal, IIIMKOTECH

peakuuii ¥ JeiaTh BbIBOJbI HA UX
OCHOBE.

[IpoBOAUTH BEIUKCIICHUS

JUISL OTIPENIEIIEHHS] MOJIEKYJIAPHOM
(dhopMyJIbI OpraHUYECKOro BEleCTBa
M0 YPAaBHEHUIO XUMUYECKOMN peakiuu
Y 110 MaCCOBBIM JIOJISIM aTOMOB
AJIIEMEHTOB, BXOJSIINX B €T0 COCTaB,
a TaKk)Ke Ha OIpeeeHue J0JIU
BBIXOJIa MIPOAYKTa peaKIuu

OT TEOPETUYECKH BO3MOKHOTO.
CamocCTOATENBHO MJIAHUPOBATH

U OCYILECTBIISITH CBOIO
MTO3HABATEIBHYIO 1€ TEIbHOCTB;
MIPUHUMATh AKTUBHOE YYacTHE

B TPYNIIOBOM y4eOHOMU JAeATEILHOCTH
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U 1esuioi03a. CTpoeHrue MakKpOMOJIEKY T
Kpaxmasna, TIIMKOT€HAa U IEJUTIOI03bI.
duznyecKue CBOMCTBA Kpaxmania

1 IIEJUTIOI03bl. XMMHYECKHE CBOMCTBA
Kpaxmaria (TUApPOJIN3, KaueCTBEHHAs
peakius ¢ oaom). XuMUIeCcKue
CBOMCTBA IEJUTIOJIO3BI (TUIPOIIU3,
peakuus noiayyeHue 3pupon
1eJUTE0J10361). [ToHsaTHE

00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,
alleTaTHBIN IIEJNK).
IKCcNepUMeEHTAIbHbIE METOAbI
U3y4eHMsl BEeIECTB U UX MpeBpPallieHHii:
e JleMOHCTpanuu:

— CBOICTBA CIUPTOB: PACTBOPUMOCTh
B BOJI€, B3aUMO/ICHCTBHUE ITaHOJIA

C HaTpUEM, OKHCJIEHHUE 3TUJIOBOTO
CIIUPTA AUXPOMATOM KaJiHsi (BO3MOKHO
HCIIOJIb30BAHUE BUICOMATEPHUATIOB);

— Ka4eCTBEHHBIC PEAKIIUHU aJIbJACTUIOB:
C aMMHa4YHbIM PaCTBOPOM OKCHA
cepebpa u rungporcuiom meau(Il);

— XHMHMYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KHCJIOTBI.

¢ JlaGopaTopHBIEC OTIBITHI:

— peakius TJIMIEPUHA C TUAPOKCUIOM
menu(Il);
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— OKHCJIEHHE 3TUJIOBOrO CIUPTa

B aJIbJIETU]] PACKAIEHHOW MEJHOU
IIPOBOJIOKOM;

— B3aMMO/JIECTBHE PACTBOPA IIFOKO3bI
¢ ruapokcuaom meau(1l);

— B3aMMOJICMCTBHE Kpaxmasna

C MOJIOM.

e [IpakTuueckue paboThI:

Ne 2. Pemienue skcnepruMeHTaIbHbBIX
3anay 1o Teme «CrupThl U PEHOIIBIY;
Ne 3. Pemienue skcnepruMeHTaIbHbBIX
3anay no teme «KapOoHOBBIE KHUCIOTHI.
Cnoxxnblie 3UpbD».

e PacueTHble 3a1a4u:

— ONpEAEIICHUE MOJIEKYJISIPHOU

(b opMyIIbI OPraHUYECKOTO BEIECTBA
110 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIUX B €70 COCTaB; 110 MACCE
(00BEMyY) TPOYKTOB CTOpaHUS;

0 KOJIMYECTBY BELIECTBaA (Macce,
00bEeMYy) MMPOYKTOB PEAKIIUH H/UITH
UCXOJHBIX BEIECTB;

— pEILIEHHE PacUYETHBIX 3a7a4

Ha OIpeJIeJICHUE JI0JIM BBIX0/1a
IPOJYKTa PEAKIMH OT TEOPETHUYECKU
BO3MOXKHOI'O

Hroro no pazpeny
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Pa3nen 4. A3zorcoaep:kanue opraHu4ecKue coe{MHeHust

4.1

AMWHEL.
AMUHOKUCIIOTHL. bekn

12

AMMHBI — OPTraHUYECKUE MTPOU3BOIHBIC
amMmuaka. Knaccudukanus aM1uHOB:
anudaTuuecKue U apoMaTUUYECKUE;
NEepBUYHbIE, BTOPUYHBIC U TPETUYHBIE.
Crtpoenue Mosekyd, obmas ¢popmyra,
M30MepUsl, HOMEHKJIAaTypa U (pu3ndecKue
CBOMCTBA. XMMHUYECKOE CBOMCTBA
anupaTUIeCKUX aMUHOB: OCHOBHBIC
CBOICTBA, AIKUJIMPOBAHUE, PEAKIIUU

C a30TUCTOM KUCJIOTOM.

Conu anKuiIaMMOHMUS.

AHWIVH — IPEACTAaBUTENIb AMUHOB
apomaTtuieckoro psnaa. CtpoeHue
aHuIuHA. B3auMHoOe BIMsIHUE TPy
aTOMOB B MOJIEKYJIE AHUJIMHA.
Oc00EHHOCTH XUMUYECKUX CBOMCTB
aHunuHa. KauecTBeHHbIE peakinu

Ha aHUJIUH.

Crioco0pbl Moy4eHUe U MPUMEHEHNE
anuQaTUYeCKNX aMUHOB U aHUJIMHA

U3 HUTPOOEH307a.

AmuHokuca0Tel. HoMeHkiatypa

u n3omepusi. OTaeNbHbIE NPEICTABUTEIN
0-aMUHOKHUCIIOT: TJIMIIUH, aJTaHUH.
@u3n4YeCKue CBOMCTBA aMHUHOKHUCIIOT.
XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT KaK

PackppiBaTh CMBICT U3y4aeMBbIX
MOHSATUHN (BBIIESATh UX XapaKTEePHbIE
MIPU3HAKW ) U IPUMEHSTH ITH MOHSITUS
MIPU OMKMCAHUU COCTaBa U CTPOCHUS
BEIIIECTB, JJI O0OBICHEHHS
OTJICNIbHBIX (DaKTOB U SIBJICHUM.
Hcnons30BaTh XUMUYECKYIO
CUMBOJIUKY JIJISl COCTaBJICHHUSI
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTOM, COKpAIICHHOM)
dbopmysT a30TCoaEPKAITUX
OPTaHUYECKUX BEIIECTB.

Onpenensats NPUHANIC)KHOCTD
a30TOCOJICpKAIIUX BEIIECTB

K OIpEICICHHOMY KJIaCCy MO COCTaBY
Y CTPOEHMIO, Ha3bIBATh UX

10 CUCTEMATUYECKON HOMEHKJIATYpE;
MIPUBOJINTH TPUBHATBHBIC HA3BaAHUS
OT/ICJIBHBIX MPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHne, PU3NYECKUe U
XUMHMYECKHUE CBOMCTBA, BaXKHEHIIIHE
CIOCOOBI MOJTYYCHHS TUITMYHBIX
MpeICTaBUTENICH a30TCOIepIKAIINX
COCJIMHCHU.

OnuceIBaTh COCTAB, CTPYKTYPY,
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aM(OTEepHBIX OPTaHUYECKUX COCTUHEHUM,
peakIus MOJIUKOH ICHCAIlUH,
o0pa3oBaHUE MENTUIHON CBSI3H.
buonornyeckoe 3HaueHNE aMUHOKHCJIIOT.
CuHTE3 IIENTH/IOB.

benku kak mpupoOIHBIE TTOJTMMEPHI.
[TepBuuHasi, BTopy4Hasi U TpETUUHAS
CTpYKTypa 0enkoB. XUMHUUYECKUE
CBOMCTBa OCJIKOB: THAPOIIU3,
JIeHaTypalusl, KAYECTBEHHBIC PEAKIIUH
Ha OEJIKH.

JKCIepUMEHTAJIbHbIE METOIbI
U3y4eHMsl BEelECTB U UX MpeBpallleHHii:
e JleMOHCTpanuu:

— pacTBOpeHHE OCIIKOB B BOJIE;

— JeHaTypalus OCIKOB IIPH HarpEeBaHUH,
— IIBETHBIC PEaKIK OCIIKOB.

e [IpakTrueckue paboTHI:

No 4. PerieHue 3KCIIepUMEHTATBHBIX
3a71a4 10 TeMe «A30TCOepKaIINe
OPTraHUYECKUE COCTUHEHUSIY;

No 5 Pemienue sxcrepruMeHTTBHBIX
3aj1a4 1o TeMe «Pacno3naBanue
OPTaHUYECKHUX COCTUHCHUI.
—PacueTHnle 3agaun:

omnpeeaeHre MOJIEKYIISIPHON (OPMYJIIBI

OCHOBHBIEC CBOICTBA OCJIKOB;
MOSICHATH HA MIPUMEpax 3HaueHUe
OCJIKOB /111 OpraHU3Ma YeJIOBEKa.
[IpoBOAUTH BHIUKCICHUS

JUISL OTIPENICIICHHS] MOJICKYJISIPHOM
(GhopMyJIbl OpraHUYECKOro BEleCTBa
110 MACCOBBIM JOJISIM aTOMOB
2JIEMEHTOB, BXOJISIIIMX B €0 COCTAaB,
a TaKXe M0 YPaBHEHUSIM XUMHUYECKHUX
peaKuui.

Hcrnonp3oBaTh 00IICHAYYHBIC
METOJIbI TO3HAHUS

MIPY CAMOCTOSITEIbBHOM
MJIAHUPOBAHUM, TPOBEICHUH

1 OIMCAaHUU XUMHYECKOTO
sKcriepuMeHTa (J1TabopaTopHbBIC
OTIBITHI U MPAKTUYECKHUE PAOOTHI).
CaMoCTOsTEeNIbHO TIJIaHUPOBATh

1 OCYIIECTBJISITH CBOIO
M03HABATEJILHYIO JEATCIIbHOCTD;
MIPUHUMATh AKTUBHOE Y4aCTHE

B ITPYyNIIOBOM y4eOHOU NeATEIbHOCTH
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OpPraHUYecKOro BEIeCTBa
10 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJSIIUX B €70 COCTaB; [0 Macce
(00bEMyY) IPOJYKTOB CrOpaHUs;

10 KOJIMYECTBY BeleCTBa (Macce,
00bEMY) MPOYKTOB pEAKIIMU

W/WIIA UCXOIHBIX BEIECTB;

— pelIeHue pacueTHBIX 3314

Ha OIpe/IeJIeHUE JOIH BBIX0/1a MTPOTYKTa
PEaKIuu OT TEOPETHYECKH BO3MOKHOTO

Hroro no pazgeny

12

Pa3znen 5. BbicokOMOJIEKYJJISIPHBIE COeTUHECHUSA

5.1

BBICOKOMOHGKYH}IPHBIG
COCAMHCHUA

6

OCHOBHBIE MTOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COETUHEHUI:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MMOJUMEpPU3ALUU, CPETHSS
MoJieKyJsipHast Mmacca. OCHOBHBIE METOIbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHECHUHN — MOJIMMEpU3aLUS

Y TIOJIMKOH/ICHCAIHSI.

[Tonumepnsie matepuaisl. [Limactmaccsl
(MOJMMATUIIEH, TOJIUIPOIUIIEH,
MOJIMBUHUIIXJIOPU, TTOJIUCTUPOI,
MOJIMMETUIIMETAKPUIIAT, TOJIMKApOOHATHI,
nonudTHICHTepedTanaT). Y Tuian3amms

U iepepadoTKa IJIaCTHKA.

DJIacTOMEPBI: HATYPAJIbHBIN,

Bnagers n3ydyaeMbIMU XUMUYECKUMHU
MOHATUSAMU: PACKPBIBATh CMBICII
M3Y4aeMbIX OHATUN U IPUMEHSTh
9THU NOHATUS MPU ONMCAHUH COCTABA
Y CTPOECHUS BBICOKOMOJIEKYJIISIPHBIX
OpraHUYECKUX BEIIECTB,

TUTs1 OOBSCHEHUSI OT/IETLHBIX (PAKTOB
Y SIBJICHUU.

Hcnonp30BaTh XUMHAYECKYIO
CUMBOJIMKY U1l COCTABJIEHHUS
CTPYKTYPHBIX (hOpMYJI BELIECTB
(MOHOMEPOB U MOJIUMEPOB)

Y YPaBHEHUU peaKkuui
NOJIMMEPU3AIUU

Y TIOJIMKOHICHCALWH.
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CUHTETHYECKHUE KayuyKH (0yTaJIueHOBBIH,
XJIOPOTIPEHOBBIN, N30TTPEHOBBIH)

Y CUJIIMKOHBI. Pe3nHa.

Bonoxkna: HatypaibHbI€ (IIEPCTh, MIETK),
UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE BOJIOKHA
(KampoH | JIaBCaH).
JKCcrepuMeHTATbHbIE MeTOIbI
U3y4YeHMs BellleCTB U MX NpeBpalleHuii:
e JleMOHCTpanuu:

— O3HAKOMIJIEHHE C 00pa3lamMu
IPUPOJIHBIX U HICKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMAacC, Kay4yyKoB.

o [IpakTuueckue pabOTHI:

Ne 8. Penrenue skcriepuMeHTaIbHbBIX
3aaa4 no teme «Pacno3HaBanue
IJ1aCTMACC U BOJIOKOH»

OnuceiBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOWCTBA U MPUMEHEHHE
Kay4yKoB, HauOoiee
pacmpoCTpaHEHHBIX BUIOB IJIACTMACC
¥ BOJIOKOH.

Hcnonb3oBaTh 0011I€HAYYHbBIE
METO/IbI TO3HAHUS

IPU CaMOCTOSITEIILHOM
TUTAHWPOBAHUH, TPOBEICHUH

Y ONMCAaHUHN XUMHUIECKOTO
IKCIIEpUMEHTA (J1TabopaTopHbIe
OTIBITHI ¥ TPAKTHYECKHE padOThI)

Hroro 1o pazaeny 6
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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11 KJIACC
HaumenoBanue
Ne KomunuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aenoB U TEM [IporpammHoe conepxanue
/o 4acoB o0y4aromuxcs

y4eOHOro rpeaMeTa

Pa3nen 1. TeopeTuueckue ocH

OBbI XUMHUH

11

Ctpoenue aroma.
[Tepnoanueckuii 3aKOH
u [lepuoguueckas
CHUCTEMa XUMHYECKUX
3JIEMEHTOB

J.. Menneneena

9

AtoM. CocTaB aTOMHBIX SIJIED.
XHUMHUYECKUM d1eMeHT. M30TOIbI.
CtpoeHue 2IeKTPOHHBIX 000JI0UeK
aTOMOB. DHEPreTUYECKUE YPOBHU

U MTOIypOBHU. ATOMHBIE OpOUTAIIH.
Knaccuduxanys XuMu4ecKuX 3JIeMEHTOB
(s-, p-, d-, f-omementni). Pacnpenenenue
AJIEKTPOHOB IO ATOMHBIM OPOUTAJISIM.
DIEeKTPOHHBIE KOH(PUTYpAIITH aTOMOB
aneMeHTOB | — IV nepnoaoB B OCHOBHOM
1 BO30YXKJIEHHOM COCTOSTHUU,
AJICKTPOHHBIE KOH(UTYPAITUN HOHOB.
DNEeKTPOOTPULIATETBHOCTD.
[lepnoanueckuii 3akoH U [lepuoanyeckas
CHCTEMa XMMHUYECKHX DJIEMEHTOB

J.1. Menneneea. CBs3b
[Teprnoamyeckoro 3akoHa

u [ lepruoanyeckor CUCTEMbI XUMUYECKUX
AJIEMEHTOB C COBPEMEHHOW TEOpHUEN
CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MCHEHHS CBOMCTB XUMHYECKHUX

PaCKpBIBaTB CMBICJT U3yYaCMbIX

MMOHSATUM (BBII[GJ'IHTB X XapPaAKTCPHBIC
HpI/ISHaKI/I) N IIPUMCHSATD 3TU ITOHATHUA

MIPU OMMCAHUU COCTaBa M CTPOCHUSI
BEIIECTB, JJI1 O0BICHEHHUS
OTJICTIbHBIX (DaKTOB U SIBICHUM.

PaCKpLIBaTL CMBICJI IICPHUOAHUYICCKOT'O

3akoHa /I. 1. Menaeneena

U IEMOHCTPUPOBATH €0
CUCTEMATU3UPYIOIIYIO,
OOBSCHUTEIILHYIO

Y IPOTHOCTUYECKYIO (DYHKITUH.
XapakTepu30oBaTh AJIEKTPOHHOE
CTPOEHHE aTOMOB (B OCHOBHOM
Y BO30YKJIEHHOM COCTOSTHUH) U
MOHOB XUMHUYECKHUX 3JIEMEHTOB

1 — 4 nepro10B U UX BaJICHTHBIC
BO3MOKHOCTH, UCTIOJIb3YSI IIOHATUS
S-, p-, d-37eKTpOHHBIC OPOUTAIIH,
HSHEPTreTUYECKUE YPOBHHU.
OOBACHITH 3aKOHOMEPHOCTH
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AJIEMEHTOB U 00pa3yeMbIX UMHU TPOCTHIX
Y CIIOKHBIX BEILIECTB 10 rpynIam

Y iepuoaaM. 3HaYEHUE EPUOJUIECKOTO
3akoHa JI.1. Menaeneena.
JKCIepUMEHTAIbHbIE METOAbI
U3y4YeHHsI BEelIECTB U UX MPeBpPallleHHii:
e JleMOHCTpanuu:

— Buabl Tabnun «Ilepuoanueckas
CHCTEMa XMMHUYECKHUX DJIEMECHTOB

J.. MenneneeBay

W3MEHEHMS CBOMCTB XUMUUYECKUX
3JIEMEHTOB Y UX COCTUHEHUU

0 TIEpUOJIaM U TpyInam
ITeprnoarueckon CUCTEMBI

. . MenneneeBa

1.2

CrtpoeHnue BemecTsa.
MHoroobpasue
BEIIIECTB

11

XumMudeckas CBsi3b. Buibl XMMHUUYECKOM
CBSI3U: KOBAJICHTHAs, MOHHA,
MeTaumyeckas. MexaHu3Mbl
00pa3oBaHUs KOBAJICHTHOMN CBSI3U:
0OMEHHBIN ¥ JOHOPHO-AKIIEITOPHBIH.
DHeprus v JjavHa cBs3u. [1oasspHOCTS,
HAIPaBJICHHOCTh U HACHIIIAEMOCTh
KOBAJICHTHOU CBsI3U. KpaTHbIe CBSI3H.
Bogoponanas cBsizb. MeXMOIEKYISIPHBIC
B3aMMOJCHUCTBUS.

BaneHTHOCTB ¥ BaJIEHTHBIE BOBMOXHOCTH
aToMOB. CBSI3b JICKTPOHHOMN CTPYKTYPHI
MOJIEKYJI C KX T€OMETPUYECKUM
CTpOEHHEM (Ha MPUMEPE COSTUHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).
[IpencraBieHne 0 KOMILUIEKCHBIX
COCTUHEHUX.

PackpriBaTh CMBICT N3y4aeMbIX
MOHATUHN (BBIAEIATH UX XapaKTEPHbIE
MPU3HAKK) U IPUMEHSTh 3TH TOHSATHUS
IIPU OMMCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, AJI1 OObSICHEHUS
OTIEIbHBIX (DAaKTOB U SBJICHUM.
OnpenensiTe BUABI XUMHUUECKON
CBSI3U (KOBAJICHTHOM, MIOHHOM,
METaJIMYECKOM, BOJOPOIHOMN)

B COCJIMHEHHUSIX, TUII
KPHUCTAJUIMYECKOUN PELIETKN
KOHKPETHOT'O BEIECTBA.

OOBACHATH MEXaHU3M 00PA30BAHUS
KOBAQJICHTHOM CBSI3U (OOMEHHBIH

Y JIOHOPHO-AKIIENTOPHBIN).
OrnpenensiTe BAJICHTHOCTh U CTENIEHb
OKHUCJICHUS XUMHYECKUX AJIEMEHTOB
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CocTaB KOMIIJIEKCHOTO MOHA:!
KOMILIEKCOOOPa30BaTeNb, TUTAH/IbI.
KoopaunannonHnoe yucno.
HomeHnknaTypa KOMITJIEKCHBIX
COCIMHEHNM.

3HavYeHUE KOMILUIEKCHBIX COETUHECHUM.
[TonsiTve 0 KOOPAMHAIIMOHHON XUMUHU.
BemecTBa MOJIEKYyIIpHOTO

Y HEMOJICKYJISIPHOTO CTPOCHHUS.

Tunel KpUCTATUTMYECKUX PEIIETOK
(CTpYKTYp) ¥ CBOMCTBA BELIECTB.
[TonsiTre O AUCTIEPCHBIX CUCTEMAX.
HctuHHBIE PACTBOPHI.
[IpencraBnenue

0 KOJUIOMJIHBIX pacTBOpax.

CriocoObl BbIpa)KeHHUsI KOHIIEHTPAIUU
pacTBOPOB: MaccoBasi JOJIsl BEIECTBA
B pacTBOpE, MOJIAPHAsI KOHLICHTPALIMSI.
HachbImieHHbIe 1 HEHACHIIIIEHHBIE
pPacTBOPBI, pACTBOPUMOCTb.
Kpucrammoruaparst.

Krnaccudukarus 1 HOMEHKIaTypa
HEOPraHUYECKUX BEILECTB.
JKCNepUMeHTATbHbIE METOIbI

N3YYCHHUSA BCIIECCTB U UX npeBpameHI/Iﬁ:

e JlemoHCTpanuu:
— MOJIeJIA KPUCTAINTIMYECKUX PELIETOK.

B COCAMHCHUAX PA3JIMIHOIO COCTAaBaA.
OOBACHATH 3aBUCHUMOCTL CBOMCTB
BEIIECTB OT BUJAa XMMHUYECKOM CBS3HU
H THUIIa KpHCTaHHquCKOﬁ PEIICTKU.
HpOBOI[I/ITB BBIYUCIICHUA

C UCITIOJIB30BaAHUECM ITOHATH A
«MaccoBasd a0JIs1 BEIICCTBA

B paCTBOPC»
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e PacyeTHbIe 3a7a4u:

— C HCHOJIL30BaHUEM ITOHATUH
«MaccoBasi A0JIs1 PACTBOPEHHOTO
BEIIECTBA», «MOJISIPHAsA KOHLICHTALIUS)

1.3

XUMHUYECKUE pEAKIUU

19

Knaccuduxanys XuMu4ecKux peakium
B HEOPTaHUYECKOW U OPraHUYECKOMN
XUMUU. 3aKOH COXPAHEHUS MACChI
BEIIIECTB; 3aKOH COXPAHCHHUS U
MIpEeBpaIICHUs YHEPTUH TTPH XUMHUUECKUX
peakuusix. TernoBbie 3¢ HEeKThI
XUMHUYECKUX PEaKITUH.
TepmoxuMuyeckne ypaBHEHUSI.
CkopocTh XUMHUYECKOH peaklu, €€
3aBUCUMOCTH OT Pa3IHMYHBIX (PAKTOPOB.
['oMoreHHbIE ¥ TETEPOTEHHBIE PEAKIIUN.
Karanu3 u kaTtanu3atopsl.

OO6patumMbie 1 HEOOPATUMBIE PEAKITUH.
Xumunueckoe paBHoBecue. Koncranra
XUMHUYECKOTO PABHOBECHS.

@DakTOpbl, BIUSIONINE HA MOJ0KEHUE
XUMHUYECKOT0 PABHOBECHS : TEMIIEpATYypa,
JABJICHUE W KOHIIEHTPAllMU BEIIECTB,
YYaCTBYIOIIUX B PEAKIUU.

[Tpunumn Jle [latense.
DIEKTPONUTHYECKAS TUCCOLIUALIMSL.
CuiibHbIE U clTa0bIe JIEKTPOJIUTHI.
CreneHb TUCCOLMALINH.

PackpriBaTh CMBICIT U3y4aeMBbIX
MOHSTUHN (BBIIESATH UX XapaKTEePHbIE
MIPU3HAKW ) U IPUMEHSTH 3TH MOHSITHUS
MIPU OMHMCAHUU COCTaBa U CTPOCHUSI
BEIIECTB, JJI1 O0BICHEHUS
OTJICNIbHBIX (DaKTOB U SIBJICHUM.
KnaccudunnpoBath XuMu4ecKue
peaKiyu Mo Ppa3InYHbIM TPU3HAKAM
(4uciy ¥ COCTaBy pearupyrommx
BEILIECTB, TETUIOBOMY d(deKTy
peakiuy, U3BMEHEHHUIO CTeNeHeN
OKHCJICHHSI DJIEMEHTOB,
00paTUMOCTH, YJaCTHIO
KaTajau3zaTopa u T.11.);
CaMOCTOSITEJIbHO BEIOMPATH
OCHOBaHUS U KPUTEPUH

JUTSI KITacCU(UKAITIN XUMUYECKUX
peaKuui.

OOBACHITH 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX PeaKInii

C YYETOM UX SHEPreTHUECKUX
XapaKTEPUCTUK, XapaKTep U3MEHEHUS
CKOPOCTH XMMHYECKON PEaKIINU
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Cpena BOJIHBIX pacTBOPOB: KHCJIOTHAS,
HEWUTpaJIbHAas, LIEJIOYHAs.
Bonopoanslii mokasarens (PH) pactBopa.
I'moponus comneii. Peakiiun mOHHOTO
oOmMeHa.
OKHUCIUTETBHO-BOCCTAHOBUTEIbHBIC
peaKuu.

CrerneHb OKUCIICHUS.

OKuCIUTENh U BOCCTAHOBUTE]I.
[Ipoueccsl okuCIEHUS

1 BOCCTAHOBJICHHUS.

Baxnenmue okucauTenu

Y BOCCTaHOBUTEH.

Merton aeKTpoHHOTo OanaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIaBOB
BEILIECTB.

JKCIepUMEHTAIbHbIE METOAbI
U3y4eHMsl BelECTB U UX MpeBpallleHHii:
e JleMOHCTpanuu:

— Ppa3JIOKEHUE MEPOKCHAA BOJIOPOIA
B IPUCYTCTBUM KaTaau3aTopa.

¢ JlaGopaTopHBIE OTIBITHI:

— MPOBEAECHUE PEAKIIUA HOHHOTO
oOMeHa;

— ompeaeseHue cpeabl paCTBOPOB
BEIIECTB C TOMOIIBIO YHUBEPCATBHOTO
WHJIUKATOpA.

B 3aBUCHUMOCTH OT Pa3JIM4YHbIX
(baKToOpoB, a TAKXKE XapaKTep
CMEILICHUS XUMUYECKOTO PABHOBECHUS
IO/ BIUSIHUEM BHEITHUX
BO3JICUCTBUI (TPUHIINI

Jle IllaTenne).

PackpbIBaTh CYIIHOCT:
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii TOCPECTBOM COCTABICHUS
AIIEKTPOHHOTO OanaHca ATUX
peaKIuii; peakiuii HOHHOTO OOMEHa
MyTEM COCTABJICHUS UX MOJHBIX

Y COKpAIllCHHBIX MOHHBIX YPABHEHUI;
pEaKLMU TUAPOIIN3a, pEaKIUN
KOMILJIEKCOOOpa30BaHUS

(Ha MpUMeEpE TUIPOKCOKOMILIEKCOB
[IUHKA U QJTIOMUHUA).

[IpoBOIUTH M ONIUCHIBATH
XUMHUYECKHHN SKCIIEPUMEHT:
ONPEICIICHUE CPEIBI BOJTHBIX
PacTBOPOB BEILIECTB; MPOBECHUE
peaKIuii HOHHOTO 0OMEHa; U3yUYEHUE
BIIMSTHHS PA3IUIHBIX (PaKTOPOB

Ha CKOPOCTb PEAKINH 1 TTOJIOKECHUE
XUMHUYECKOTO PABHOBECHS.
CrnenoBaTh MpaBUJIaM MOJIb30BAHUS
XUMHUYECKOU MOCY0H
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e [IpakTrueckue pabOThI:

Ne 1. BnusiHue paznnuHbIX

(hakTOpOB Ha CKOPOCTH XUMHUYECKOMN
peakuuu;

Ne 2. Bnusinue paznuyHbIX

(aKkTOpOB Ha MOJTOKEHUE XUMUUYECKOTO
paBHOBECHS;

Ne 3. XumMnueckue peakuuu

B pacTBOpaXx AJIEKTPOIHUTOB.

e PacuyeTHbIC 3a7a4U:

— pacueThl MacChl BEIIECTBA

Wi 00beMa ra3oB 10 U3BECTHOMY
KOJIMUECTBY BEIIECTBA, Macce

WK 00bEMY OJTHOTO

U3 YYaCTBYIOIINX B PEAKIINH
BEIIIECTB;

— BBIUKCIIEHUE MAaCCOBOM J0JIH

Y MOJISIPHOM KOHIICHTPAIIMU BEIIECTBA
B PAcTBOPE;

— BBIUKCJICHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTa
peakLny, eCIU OJHO U3 BEUIECTB JJaHO
B BU/JIE PACTBOpA C ONPEAECICHHON
MAacCCOBOM J0JIEW PACTBOPEHHOI'O
BELIECTBA

1 1a00paTOpHBIM 000PYAOBaHUEM.
IIpencraBnaTs pe3yiabTaThl
XUMHYECKOTO 3KCIIEPUMEHTA

B (popMe 3aIncu ypaBHEHU
COOTBETCTBYIOIIUX pEaKLUn

U JIeTIaTh BHIBOJIbI HA MX OCHOBE.
[TpoBOIUTE BBIYMCIEHUS

C UCTIOJIb30BAaHUEM TTOHSTHS
«MaccoBast 10J1s BEILlECTBa

B paCTBOPEY, a TAKXKE MO YPABHEHUSIM
XUMHYECKUX PEAKIINi, B TOM YHCIIE
TEPMOXUMHUYECKHUE PACUETHI

Hroro no pazpeny

39
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Pa3nen 2. Heoprannueckasi Xumust

2.1 | Hemerasuibl

31

[Tonmoxxenne HemeTaIuIoB

B [leproanyeckon CUCTEME XUMUUECKUX
aneMmeHToB J[.J1. MeHnneneeBa

1 OCOOCHHOCTU CTPOEHUS UX aTOMOB.
@u3NYECKUEe CBOMCTBA HEMETAIIIOB.
ANoTponus HEeMETAJJIOB (Ha puMepe

KHUCIIOpOJia, cepbl, hocdopa u yrieposa).

Bonopon. [Monyuenue, puznueckue

U XUMUYECKHE CBOMCTBA (peaKIuu

C METaJUIaM1 U HEMeTaJlJITaMHU,
BOCCTaHOBJICHHE OKCHUJIOB U COJICH ).
I'mppunasl. TONIMBHBIE AJIEMEHTHI.
["amorensl. Haxoxnenue B mpupoje,
CIocoObI TToTyueHus GU3NIeCKre

1 XMMHYECKHE CBOMCTBA.
["amorenoBogopoasl. Baxueimue
KHUCJIOPOJICOICPKAILIUE COSTUHEHUS
rajoreHoB. JlabopaTtopHsbie

Y IPOMBIIIICHHBIEC CITIOCOOBI IMMOTYICHHS
rajoreHoB. [I[pumMeHeHne rajoreHoB

1 UX COCMHCHUM.

Kucnopon, o3o0H. JIabopatopHbie

Y TIPOMBIIIIJICHHBIE CITOCOOBI MTOTyYCHHS
kuciaopona. Duznyeckue 1 XUMUYECKHUE
CBOMCTBA KHCJIOPOJIa U 030HA; UX
npuMmeHeHne. OKCHUIbI U IEPOKCHUIBI.

PackpriBaTh CMBICIT U3y4aeMBbIX
MOHSATUHN (BBIIESATh UX XapaKTEePHbIE
MIPU3HAKW ) U IPUMEHSTH ITH MOHSITUS
MIPU OMKMCAHUU COCTaBa U CTPOCHUS
BEIIIECTB, JJI O0OBICHEHHS
OTJIeNIbHBIX (DaKTOB U SIBJICHUH.
OOBSACHATH 001ITE 3aKOHOMEPHOCTU
B U3MEHEHHUH CBOMCTB HEMETAJLIOB U
WX COCIMHCHUH C yU€TOM CTPOCHUS
HUX aTOMOB H ITOJIOKEHUS

B [lepnoanueckoii cucreme
XHUMHWYECKUX DJIEMECHTOB

. Y. Menneneena.
Xapaktepu3oBaTh (ONUCHIBATH)
0011e XUMAYECKHUE CBOUCTBA
HEMETAJIOB, NX Ba)KHEHIIINX
COCJIMHEHUH, IMOITBEPK A 3TO
ONHMCaHME MPUMEPAMU YPaBHEHU
COOTBETCTBYIOIMNX XUMUUYECKUX
peaKuui.

CocTaBiaTh ypaBHEHUS
OKHMCJINTEIIBHO-BOCCTAHOBUTEIILHBIX
peaKkiuil 1 peakiuii HOHHOro 0OMeHa
Y PacKphIBaTh UX CYIIIHOCTh

C TIOMOIIILIO JIEKTPOHHOTO OajaHca
Y HOHHBIX YPABHCHUM.
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Cepa. Haxoxienue B mpupo/ie, CiocoObl
noJIy4eHus1, Pu3nueckue 1 XuMUYECKUe
cBoiicTBa. CepoBOoAOpOa, CYyIb(UIBL.
Oxcupsl cepi(IV) u (V). Ceprucras

U CepHasl KUCJIOTHI U UX COJIU.
Oco0eHHOCTH CBOMCTB CEPHON KUCIIOTHI.
[IpuMeHeHue cepol U €€ COeTMHEHUH.
Azot. HaxoxieHue B mpupo/ie, Criocoobl
noJIy4eHus1, Pu3nueckue 1 XuMUIECKUe
cBoiicTBa. AMMHaK, HUTPUAbI. OKCUIbI
a30Ta. A30THCTast M a30THASA KUCJIOTBI

1 ux coian. OcoOeHHOCTH CBOMCTB
a30THOM KUCIOTHI. [I[puMeHeHue a3oTa

U €70 COeMHEHUN. A30THBIC YIOOPEHUSI.

docdop. Haxoxaenue B npupose,
CIIOCOOBI TTOTyYeHUs, PU3NIECKUC

U XuMudeckue cBoiictBa. Dochuan

u ¢pochun. Oxcunbl hocdopa,
oprodochopHas KUCIOTa U €€ COJIH.
[Tpumenenue docdopa u ero
coenunennii. Dochopubie ynoOpeHus.
Yraepon. Haxoxnenue B mpupoe,
CIIOCOOBI MOTy4YeHUSs, GU3HIECKHE

U XUMUYeCKHe cBoicTBa. OKCHUIbI
yraepoaa(Il) u (IV), yronbHas kucnora
u ee conu. [Ipumenenue yrieponaa u ero
COEIMHEHMUIA.

XapakTepu3oBaTh BIUSHUE
HEMETAJUIOB U UX COCTMHEHUN

Ha YKUBbIE OPTaHU3MBbI; OITUCHIBATH
MIPUMEHEHHE B PA3ITUYHBIX 00JIaCTAX
MPaKTUYECKOM JeATETbHOCTH
YeJI0BEeKa.

[ToaTBepkAaTh CyIIECTBOBAHKE
T€HETUYECKON CBI3U MEXKITY
HEOPTraHMYECKUMHU BEIIECTBAMMU

C IIOMOLIBIO YPABHEHUH
COOTBETCTBYIOIINX XUMHUYECKHUX
peaKuui.

[IpoBOAUTH peakuuy,
MOATBEPKAAIOIINE KAYECTBEHHBIM
COCTaB BEILIECTB; PacCliO3HABAThH
OTBITHBIM ITyTEM aHHOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX
pacTBopax.

HaGmronats u onuckeiBaTh
JIEMOHCTPALMOHHBIN 3KCIIEPUMEHT;
CaMOCTOSITEIbHO TUIAHUPOBATH,
MPOBOJIUTH U OMKCHIBATH
XUMUYECKUHN HKCTIEPUMEHT
(J1abopaTOpHbIE ONBITHI U
MpaKTHYecKue paboThI);
MPEACTaBISATh PE3yJIbTAThI
XUMHUYECKOT0 IKCIIEPUMEHTA
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Kpemnuii. Haxoxnenue B npupone,
CHOCOOBI MOTyYeHUs, (PU3HUUECKHUEe

Y XUMHU4YeCcKHe cBorcTBa. OKcHa
kpemuusA(IV), kpemHueBas kucnora,
cuukatel. [IpumMeHeHrne KpeMHUs U €To
coenuHeHnit. CTeK0, ero nojxy4eHue,
BU/JIBI CTEKOJ.

IKCNepUMEHTAIbHbIE METObI
U3y4YeHHUs BelIeCTB M X NMpeBpaleHMii:
e JleMOHCTpanuu:

— o0pas31bl HeMETaJJIOB,;

— TopeHue cepsl, pocdopa, Kenesa,
MarHusi B KUCIOPOJE.

e JlabopaTopHbI€ ONBITHI:

— KayeCTBEHHbBIE PEAKIUU

HAa HEOPraHWYECKHUE UOHBI M KATHOH
BOJIOPO/IA;

— TIOJTyYeHHEe U COOMpaHHe ra3oB.

o [IpakTrueckue pabOTHI:

Ne 4. Penienue skcriepuMeHTAIbHBIX
3aaa4 1o teme «l anoreHsr»;

Ne 5. Pemienue skcriepruMeHTaIbHbIX
3a1a4 no teme «Cepa u ee COeTMHEHUS.
Ne 6. Permenue axcriepuMeHTaTBHBIX
3a/a4 1o Teme «A30T u Gocdop 1 ux
COEJIMHEHUS».

B (hopMe 3amKcH ypaBHEHUI
COOTBETCTBYIOLIMX PEaKUUU U JeNaTh
BBIBOJIbI HA UX OCHOBE.

CnenoBath npaBUiIaM MOJIb30BaHUS
XUMHYECKOU IOCYI0U U
71a060paTOPHBIM 00OPYI0BAHHEM.
[TpoBOIUTE BHIYUCICHUS

M0 YPAaBHEHUSAM XUMHUYECKUX
peaKuui.

CamocCTOATENBbHO MJIAHUPOBATH

U OCYIIECTBIISITH CBOIO
NO3HABATEIbHYIO AESITEIbHOCTD;
IPUHUMATh aKTUBHOE Y4acTHE

B IPYIIIOBON y4eOHOH €ATEIbHOCTH
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—PacuerHsle 3a1aun:

BBIYHCJICHUE MACChI BEIIIECTBA

Wi 00beMa ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE

WM 00BEMY OJHOTO U3 YYACTBYIOIINX
B PEaKIIMU BEIIECTB;

— BBIYMCIICHHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MIPOTYKTOB
pEeaKIu, €CJIM OJTHO U3 BEIIECTB UMEET
IPUMECH;

— BBIYUCJICHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKIuu, €CJIM OJJHO U3 BEIIECTB JaHO
B BHJIE pacTBOpa C ONPEAECICHHOM
MAacCCOBOM JOJIEW PACTBOPEHHOI'O
BEILIECTBA,

— BBIYUCJIEHUE BBIXO/a IPOIYKTa
pEeaKIuu OT TEOPETUUYECKHU BO3MOKHOTO

2.2

MeTtasnbl

23

[Tonoxenune merainos B [lepuoanueckon
CHUCTEME XUMHYECKUX AIIEMEHTOB.
Oc00EHHOCTH CTPOCHHUSI DIIEKTPOHHBIX
000JI09eK aTOMOB METAJIJIOB.

OO6mue pu3nyecKre CBONCTBA METAIIOB.
[IpumMeHeHne MeTauioB B ObITY, IPUPOJIE
u TexHuke. CriiaBbl METaJIOB.
DIIEKTPOXUMUYECKHUM Psi HATPSIAKECHUM
MeTtasuioB. OO1IKe crnocoObl MONTyYeHUs

PackpbiBaTh CMBICIT N3Y4aE€MBbIX
MOHATUHN (BBIAETATH UX XapaKTEPHbIE
MPU3HAKW ) U IPUMEHSTH 3TU MOHITUS
IIPU OMHMCAHUU COCTaBa U CTPOCHUS
HEOPraHUYECKUX BEIECTB,

TUTs1 OOBSICHEHHSI OT/IETTFHBIX (PAKTOB
Y SIBJICHUU.

OOBSCHATH O01IME 3aKOHOMEPHOCTH
B UBMEHEHUHU CBOWCTB 3JIEMEHTOB —
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METAJUIOB: THAPOMETAIUTYPIHs,

OUPOMETAILTYPIHsl, STEKTPOMETAILITYPIHUSL.

[ToHsATHE O KOPPO3UU METAIIOB.
Cnoco0bI 3alUTH OT KOPPO3HH.
OO6mu1as XxapakTepuCcTHKa METAJIIOB

| A-rpynmsl [lepuogudeckoii CUCTEMBI
XUMHUYECKHUX 3JIEMEHTOB. Hatpuit

U KaJIuii: mojiyueHue, Gusndeckue u
XUMHUYECKHE CBOMCTBA, TPUMEHCHHE
MIPOCTHIX BEIIECTB U UX COSTUHECHUM.
OO6m1as xapakTepucTUKa METaJIJIOB

Il A-rpynimel [lepronnyeckoit cucteMbl
XUMHUYECKHUX JIEMEHTOB. Maruuii

U KaJbIUi: OJy4eHue, pu3nyeckue
U XUMUYECKHE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCTUHEHUH.
JKecTkocTh BOIBI M CLIOCOOBI €€
yCTpaHEHUSI.

AIOMUHUIN: TOTy4YeHne, GU3nIecKue
U XUMUYECKHE CBOICTBA, IPUMEHEHUE
IIPOCTOrO BEILIECTBA U €70 COEUHEHHUIA.
AmdoTepHbIe CBOMCTBA OKCHUIA U
TUAPOKCHUA ATIOMUHUS,
TUAPOKCOKOMIUIEKCHI alTFOMUHUS.
OO6murast xapaKTepUCTHKA METAILTIOB
no6ouHbIx noarpym (b-rpymnm)
[Tepuoguyeckoi CUCTEMbl XUMHUECKUX

METAJUIOB U UX COCTMHEHUH C YUYETOM
CTPOECHUA UX aTOMOB U TOJIOKECHUS
B [lepuoguueckont cucreme
XUMUYECKUX PJIEMEHTOB

. Y. Menneneena.
XapakTepu3oBath (OMUCHIBATH)
o0I1Iue XUMHUYECKHE CBOMCTBA
METaJJI0B, MX BaXKHEHIIINX
COCJIMHEHUH, MTOJATBEPKIasi ITO
OMMCaHHUE MPUMEPAMU YPABHEHU
COOTBETCTBYIOIINX XUMUUYECKUX
peaKirii; TPUMEHEHHUE METAIIJIOB

B Pa3JIMYHbIX 00JIacTAX
MPAKTUYECKOMN AEeSATENbHOCTH
YeJI0BEKA, a TAK)KE UCIIOIb30BaHUE
WX JIJI CO3/1aHUSl COBPEMEHHBIX
MaTEPHUAJIOB U TEXHOJIOTHUH.
OnuceIBaTh CIOCOOBI 3aITUTHI
METAJUIOB OT KOPPO3UHU.
PackpeiBaTh CyIIHOCTH
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIX
peaKunii TOCPEACTBOM COCTABIICHHUS
AIIEKTPOHHOr0 OanaHca ITUX
peaKuui.

[IpoBOIUTH peakuyy,
MTOATBEPIKIAIOIINE XapaKTEPHbIE
CBOWCTBA U3y4a€MbIX BEIIECTB,
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3JIEMEHTOB.

du3nYeCKUe 1 XUMUYECKHE CBOMCTBA
XpoMma u ero coequHeHu. OKCcHuabl

u ruapokcuasl xpoma(ll), (1) u (V1).
XpoMaTel U AUXPOMAThI, UX
OKHCJIMTEJILHBIC CBOMCTRBA.
[Tomy4yeHue u npuMEHEHUE XpOMa.
du3nYeCKUe 1 XMMHUYECKHUE CBOMCTBA
MapraHia u €ro COCANHECHUN.

OcHoBHbIe coequnenust maprania (I1),
IV), (VD) u (VII).

HepMaHraHaT KaJius, €ro OKUCINUTCIIBHBIC

CBOMCTBA.

dusznyecKre U XUMUYECKHE CBOWCTBA
xKenesa u ero coeuHeHuit. OKCUpl,
rugpokcuabl u conu xeneza(ll) u (11).
[Mony4yeHue U MpUMEHEHHE JKee3a

U €r0 CIUIABOB.

Menp: nonydenue, GU3HUECKUE U
XUMHUYECKHE CBOWCTBA, MPUMEHEHHE

IIPOCTOIo BCUICCTBA U €TI0 COCIUHCHUMN.

[{uuk: mony4enue, pusndeckue
¥ XUMHUYECKHE CBOWCTBA, MPUMEHEHUE

IMPpOCTOro BC€UICCTBA U €TI0 COCIUHCHUM.

AmdoTepHbIe CBOMCTBA OKCHA
Y THJIPOKCHUIA TIMHKA,
TUIPOKCOKOMITIICKCHI ITUHKA.

pacno3HaBaTh OMBITHBIM ITyTEM HOHBI
METaJJIOB, IPUCYTCTBYIOIINE

B BOJHBIX PacTBOpax.

[TpoBOIUTE M ONMKCHIBATH
XUMHYECKUI SKCTIEPUMEHT
(J1abopaTopHBIE ONBITHI U
MpaKTUYCCKUE PabOThI);
MIPEJICTABIISATh PE3YJIbTATHI
XHUMHYECKOTO IKCITIEPUMEHTA

B (popMe 3amucu ypaBHEHUIA
COOTBETCTBYIOLIUX PEAKIINN U JCIaTh
BBIBOJIBI HA UX OCHOBE.

CrnenoBath MpaBUJIaM MOJIb30BaHUS
XUMHUYECKOU MOCYA0H

1 J1abOpaTOPHBIM 000PYTIOBAHUEM.
[TpoBOIUTE BHIYUCTCHHUS

M0 YPABHEHUAM XUMHYECKUX
pEaKIuu.

CaMOCTOSITENTbHO TUTAHUPOBATH

U OCYIIECTBIISITH CBOIO
MO3HABATEIBHYIO JIEATEIHHOCTD;
NPUHUMATh AKTUBHOE y4acTHe

B ITPyNIIOBOM y4eOHOMU JAeATEIbHOCTH
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JKCHepUMEHTAIbHbIE METOAbI
U3y4YeHHUs BelleCTB M UX NpeBpalleHMii:
e JleMOHCTpanuu:

— KoJuleKIus «MeTaJlTbl ¥ CTUIaBbI»;

— B3aMMOJICMCTBUE IIEJIIOYHBIX

U I€JI0YHO3EMEITbHBIX METAJLJIOB C BOJIOM
(BO3MOYKHO UCITOJIb30BaHUE
BUJIEOMATEPHUAJIOB).

e JIaGopaTopHBIE OIBITHI:

— B3aUMOJICHCTBHUE MIETOYHBIX

U IIEJI0YHO3EMEITbHBIX METAJIIOB C BOJIOM
(BO3MOYKHO UCITOJIb30BAHUE
BUJIEOMATEPHUAIIOB);

— B3aUMOJEHCTBUE THUIIPOKCHUJIOB
AJTIOMHMHMS U LIUHKA C pacTBOpaMu
KHUCJIOT U IIEJIOYeH;

— KA4ECTBEHHBIE PEAKI[UH HA KATUOHBI
METaJIOB.

o [IpakTrueckue pabOTHI:

Ne 7. PerieHue skcriepuMeHTaIbHBIX
3a1a4 1o TeMe «MeTasuibl rI1aBHbIX
HNOATPYIII;

Ne 8. Pemienne sxcnepuMeHTaIbHbBIX
3a1a4 1no teMe «MeTtasibl MOOOYHBIX
HOATPYIIID.

e PacueTrHble 3a1a4u:
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— BBIUMCIICHHUE MacChl (00BeMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTa
PEaKLNH, €CIU OJTHO U3 BEUIECTB JIAHO
B BUJIE paCTBOpA C ONPEAECIECHHON
MacCOBOM J0JIEH PACTBOPEHHOTO
BEILIECTBA, WJIM UMEECT NMPUMECH;

— BBIYMCIICHHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTa
PEaKINU, €CJIU OJTHO U3 BEUIECTB JIAHO
B BUJIE€ PACTBOpA C OMPEACICHHON
MAaCCOBOM JOJIEW PACTBOPEHHOI'O
BEILIECTBA;

— BBIUMCJICHUE BBIXOJIa MPOIYKTa
PEAKIHUH OT TEOPETUUYECKH BO3MOKHOTO

Utoro no pazneny

Pa3nen 3. Xumud ¥ ;Ku3Hb

3.1

MeTtoabsl HO3HAHUSI
B XUMUH.
XUMUS U )KU3HD

Ponb xumuu B obecnieueHnn
YCTOMYMBOI'O Pa3BUTHS YEIOBEUECTBA.
[IoHATHE O HAYYHBIX METOJaX MMO3HAHUSA

N MCTOJOJIOTHMHU HAYYHOI'O UCCIICTOBAHUA].

HaydHble TpUHIHIBI OpraHU3auN
XUMHYECKOTO TIPOU3BOICTBA.
[TpoMbITIIIEHHBIE CTIOCOOBI TOTYYCHUS
BRXHEUTIINX BEIIECTB (HA IPUMEPE
MIPOM3BOJICTBA AMMHAKa, CEPHON
KHUCIIOTHI, MeTaHoJa). [[pombIiuIeHHBIE
CrocoObl OJIyYEHUsI METAJJIOB

PackpsIiBaTh posIb XUMHUU B PEIICHUN
DHEPTETHYECKUX, CHIPhEBBIX

1 DKOJIOTHYECKHUX MPOoOIeM
YeJIOBEYECTBA, OMMCHIBATH OCHOBHBIC
HaIlpaBJICHUs Pa3BUTHS XUMUICCKOU
HAayKH M TEXHOJIOTHH.

[TpumeHnsTh paBuiia 0€300acCHOTO
oOpallleHus ¢ BeleCTBAMH,
HCITOIb3YEMBIMH B TIOBCETHEBHOM
JKU3HH; a TaK)Ke IpaBuia
0€30MacHOro MOBEICHUSI B LIETISX
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Y CIUIaBOB. XMMHUYECKOE 3arpsI3HECHUE
OKPYKaIOIIEN CPEBI U €T0 MOCIEICTBUA.
Ponp xumuu B obecrieueHrn
SHEPreTUYECKOM 0€30MacHOCTH.

XUMUs U 310pOBbE YEJIOBEKA.
JlekapcTBeHHbIe cpenctna. [IpaBumna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB. Posib XuMuu B pa3BUTUU
MEIUIIUHBI.

Xumust nuid. OCHOBHbIE KOMITIOHEHTBI
rmu. [Tumessie nodasku. Poip xumun
B 00€CIIeYeHNH MUIEeBOM 0€30MacHOCTH.
KocmeTrnueckue u mapgromepHbie
cpencrtpa. beitoBas xumus. [IpaBuia
0€301acHOr0 UCII0JIb30BaHMSI ITPENapaToB
OBITOBOM XUMHWH B IOBCEIHEBHON KU3HU.
XUMHS B CTPOUTENBCTBE. BaxkHenme
CTPOUTEJIbHbIC MaTEpUaJIbl (IIEMEHT,
6eToH). [Ipon3BOICTBO CTPOUTEIBHBIX
MaTEPHUAJIOB.

XUMHS B CEIIBCKOM XO3SIMCTBE.
Oprannyeckue 1 MUHEpaJIbHBIC
yI0OpeHUsI.

Heoprannueckne marepuasl
(KOHCTPYKITMOHHBIC MaTepHabl, KPACKH,
CTEKJIO, KepaMmuKa). Martepualsl

JUTA 3JICKTPOHUKHU. HaHOTEXHOI0r MM

cOepexeHus 370pOBbs

Y OKPYKaIOUIEW IPUPOTHOU CPEJIbI;
MMOHUMATh OMACHOCTh BO3JEHUCTBUS
Ha )KMBBIE OPTraHU3Mbl ONPEAECIEHHBIX
BEIIECTB, CMbICT Mokazartess [TJIK,
MOSICHATH Ha TPUMEPax CIoCOObI
YMEHBIIEHUS U MIPEIOTBPAILICHUS UX
BPEIHOT'O BO3/ICHUCTBUS.
AHaM3UPOBATh U KPUTUUECKU
OIICHUBATh MH(OPMAIIHIO, CBSI3aHHYIO
C XMMUYECKUMHU MIPOLECCaMU U UX
BIIUSITHUEM Ha COCTOSIHUE
OKPYKAIOIIEH CPEIBI.

Hcnonp30BaTh NONTYYEHHBIE 3HAHUSA
U TIpejICTaBiIeHus o cepax
JIESITEIIbHOCTH, CBSI3aHHBIX C HAYKOU
Y COBPEMEHHBIMU TEXHOJIOTHUSIMHU,
KaK OCHOBY JIJI1 OPUECHTALIUU

B BBIOOpE CBOCH OymyIieit
npodeccruoHanbHOM NeITeTbHOCTH.
Hcnonp30BaTh CUCTEMHBIE
XUMHUYECKUE 3HAHUS 1T OO BSICHEHHUS
Y IPOTHO3UPOBAHUS SIBJIICHUM,
VMMEIOIINX €CTECTBEHHO-HAYYHYIO
MPUPOAY, NPOTHO3UPOBATb,
AHAIM3UPOBATh U OLICHUBATh

C TTO3ULINH 3KOJIOTHYECKOU
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0e30IacCHOCTH OCICICTBHS OBITOBOM
Y TIPOM3BOJICTBEHHOM JEATEIHBHOCTH
YeJI0BEKa, CBI3aHHOM

C epepaboTKOM BEIIECTB;
UCIIOJIb30BaTh TIOJyUYCHHBIE 3HAHUS
JUTSI TIPUHSTHUS TPAMOTHBIX PeIeHUH
po0JIEM B CUTYaIIUSX, CBI3aHHBIX

C XMMHUECH.

[TpryHUMATH y4acTHEe B 00CYXKIACHUH
npo0IeM XUMHUYECKOU

Y DKOJIOTHYECKOW HaIPaBJICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MTO3UIIHIO
1o po0JeMe U npejjaraTh
BO3MOJKHBIC TTYTH €€ PelIeHuUs

Uroro no pazneny

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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IEPEYEHB (KOIUPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJILHOMN
ITPOT'PAMMOBI CPEJTHEI'O OBIIIEI'O OBPA3SOBAHUS Y DJIEMEHTOB
COJIEP)KAHUSA IO XUMHUHU

Jlist mpoBeieHusl €AMHOr0 TOCYAapCTBEHHOr0 3K3aMeHa o xumuu (nanee — EI'D
0 XUMHUHU) HUCIOJNb3YyeTCs MepeyeHb (KoaudukaTop) mnpoBepsieMbIX TpeOOBaHUN
K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENbHON MPOTrpaMMbl CPEIHErO OOIIEro
00pa30BaHUs U AIEMEHTOB COACPKAHMSL.

IIpoBepsiembie Ha EI'D mo xumuu Tpe00BaHUsA K pe3yibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CPpeIHEro 001ero 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHMUS K MPEAMETHBIM pe3yJbTaTaM OCBOCHUS
HPOBEPSIEMOTO OCHOBHOI 00pa3oBaTeIbHOI MPOrPaMMBI CPETHETO OOIIETO
TpeOOBaHUS o0Opa3oBaHUs

1 Brnanenue cucteMoil XUMHUECKUX 3HAHUN, KOTOPAast BKIIIOYACT:
1.1 OCHOBOIIOJIATAIONIHNE MTOHATHS (XUMHUYECKUN IIEMEHT, aTOM, N30TOIIbI,

JJIEKTPOHHAsE 000J0YKa aroma, S-, P-, O-3JIeKTpOHHBIC OpOHTAIH
aTOMOB, OCHOBHO€ ¥ BO30YKJIEHHOE COCTOSIHHE aTOMa, HOH, MOJIEKYJIa,
BaJICHTHOCTh,  DJICKTPOOTPULATEIBHOCTh, CTEIEHb  OKHUCJIEHUS,
XUMHUYecKas cBsI3b ( O m T-CBA3b | kpaTHBIC CBSA3M), THOPUIU3AIINS
ATOMHBIX OpOUTaNel, KPUCTAUIMYECKas PEIIeTKa, MOJb, MOJSpHAs
Macca, MOJISIPHBIH 00bEeM, MOJIApHAs KOHIICHTPAILUsS, PacTBOPHI
(MCTUHHBIE, TUCTIEPCHBIE CUCTEMBI ), KPUCTAJUIOTUAPATHI, YTIICPOIHBIH
CKeTeT, (PyHKIIMOHAIbHas TPyIa, pagukal, U30Mepbl, CTPYKTypHas
dbopmyna, wuzomepus  (CTPYKTypHas, TreomeTpudeckas  (Iuc-,
TPaHCU30MEPHsI), TOMOJIOTUYECKUIN Psil, TOMOJIOTH, YIIE€BOJIOPOIbI,
KHUCIIOPO/JI- U a30TCOIepIKALME COEUHEHUSI, OMOJIOTMYECKU AaKTUBHBIE
BemiecTBa  (YIJIEBOIBI, JKUPBI, O€IKH), MOHOMEp, TOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHS, KPEKHUHT,
pUGOPMHUHT,  THUMBI  XUMHUYECKUX  peaKknuil  (OKUCIHTEIbHO-
BOCCTAHOBHUTEIIbHBIC, IK30- U JHJIOTEPMUUYECKHUE, PEAKIMU HOHHOTO
oOMeHa, TOMO- W TeTepOreHHbIe, OOpaTHUMbIE W HEOOpPATUMEIE),
pacTBOp,  DJIEKTPOJIUTHI,  HEIJEKTPOJIMUTHI,  DIIEKTPOJIUTHYECKAS
JUCCOLMALINSI, CTENEHb IUCCOLMAIINU, OKUCINUTENb, BOCCTAHOBUTEND,
AJIEKTPOJIU3, CKOPOCTh  XMUMHUYECKOW  peakUuuu, XUMHUYECKOe
paBHOBECHE)

1.2 TEOPUH U 3aKOHBI (TCOPHS XMMHUUYECKOTO CTPOCHHUS OPraHUYECKUX
BeniecTB A.M. bytiiepoBa, Teopus 3JIEKTPOJIMTUUECKON TUCCOLUAIIH,
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[Tepuoauueckuii 3akon JI.1. Menpaeneena, 3aKk0OH COXpaHEHUSI MaCChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUU, MUPOBO33PEHUYECKHUE
3HAHUS, JISKAIIUE B OCHOBE MOHUMAHUSI IPUIMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBJICHUH, COBPEMEHHBIC MPEACTABICHUS O CTPOCHUU
BEILIECTBA HA aTOMHOM, MOJICKYJISIPHOM M HaJIMOJICKYJIIPHOM YPOBHSIX

1.3

MMpCACTaBIICHUA 0 MEXaHU3Max XUMHYCCKUX pCaKHHﬁ,
TCPMOJUMHAMHUYCCKUX H KHHCTHUYCCKUX  3aKOHOMCPHOCTAX  HX
IMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHH, TUCIICPCHBIX CUCTEMAX

14

(dbaKkTOMOTUYECKUE CBEJEHUS O CBOMCTBAX, COCTaBe, IMOJTYyUYCHHUH
U 0e30MacHOM HCIOJb30BAHUM  BAXKHEHUIIUX  HEOPraHUYECKUX
U OPraHMYeCKUX BEHIECTB B OBITY U MPAKTHUYECKON IEATEIbHOCTU
YyeJioBeKa

15

oO0lre Hay4YHbI€ MPUHIIUITBI XUMUYECKOTO IIPOU3BO/ICTBA (HA TPUMEpE
IPOU3BOJICTBA CEPHOM KMCIIOTHI, aMMMaKa, METaHOJa, IepepaboTKu
He(TH)

CdopMUpOBaHHOCTh YMEHHUH BBISIBIISTS:

2.1

XapakTEepHblE MPHU3HAKM U B3aUMOCBA3b HW3YYEHHBIX TOHSITHH,
IPUMEHATh COOTBETCTBYIOIIME IMOHATHUS MPU ONUCAHUM CTPOCHUS
U CBOWCTB HEOPraHWMYECKMX U OpPraHMYECKUX BELIECTB M UX
MIPEBPALIEHUIN

2.2

B3aMMOCBSI3b XUMUUYECKUX 3HAHUU C MMOHATHUSAMH U MPEACTABICHUAMU
TPYTUX MIPEAMETOB JIJI 60J1ee 0CO3HAHHOTO TOHMUMAaHUS U 00bSICHEHUS
CYIIHOCTH MaTEPUAIBHOTO €IMHCTBA MUPa

CdopMUpOBaHHOCTH YMEHHUS UCIIOJIb30BATh:

3.1

HaAanMMCHOBAHHUA XHMMHYCCKHNX COGI[I/IHGHI/Iﬁ MCKAYHApPOJIHOI'O COIO3a
TGOpGTH‘-IGCI(OfI u HpHKﬂaﬂHOﬁ XUMHHU W TPHUBHUAJILHBIC HA3BAHUA
BCHICCTB, OTHOCAIMMUXCA K H3YUCHHBIM KjJIaCCaM OPraHUYCCKHUX
N HCOPraHUYICCKUX COCI[I/IHCHI/Iﬁ

3.2

XUMHYECKYI0 CUMBOJIMKY JIJISi COCTaBIEHUSI (hOPMYIT HEOPTaHUIECKUX
BEILIECTB,  MOJIEKYJSIDHBIX M  CTPYKTYPHBIX  (pa3BEpHYTHIX,
COKPAIIIEHHBIX U CKEJIETHBIX) (DOPMYJT OPraHUIECKUX BEIIECCTB

CdopMupoBaHHOCTH YMEHUS KIIACCU(DHUIIMPOBATH:

4.1

HEOPraHMYECKUe BEIECTBA, CAMOCTOATENIbHO BHIOMPATh OCHOBAHUS
U KpUTEPHUU ISl KJTacCU(UKAIIMU N3yUYaeMbIX XUMUYECKUX O0BEKTOB

4.2

OpraHWYEeCKHE BEIECTBA, CAMOCTOSATEIBLHO BbIOMpATh OCHOBAHUS
U KpUTEPHUU JUIs KJIACCU(UKAIIUU M3yYaeMbIX XUMUUYECKUX O0OBEKTOB
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4.3

0 Pa3TUYHBIM NMPU3HAKAM (YHCITY U COCTABY pearupyroIInX BEIeCTB,
TEII0BOMY 3(PGdeKTy peakinv, U3MEHEHHUIO CTENEeHEW OKHCICHUS
AJIEMEHTOB, 0OPATUMOCTH PEAKIIUU, YIACTUIO KaTaau3aTopa)

ChopMHUPOBAaHHOCT ~ YMEHHUS  XapaKTEPU30BaTh  AJIEKTPOHHOE
CTPOCHHE aTOMOB (B OCHOBHOM U BO30Y>KJICHHOM COCTOSTHUU) U HOHOB
XUMHUYECKUX 3JeMeHTOB |1 — 4 mepuonoB Ilepuoanueckoil cucteMbl
JI.1. MeHnneneeBa 1 UX BAJICHTHbIE BO3MOXHOCTH, UCIIOJIb3YsI IOHATUS
S-, p-, d-37eKTpOHHBIC OPOUTAIIN, SJHEPTCTUUCCKUES YPOBHH

CdopMUpOBaHHOCTb YMEHHUS OOBICHATH 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHYECKHX JJIEMEHTOB U 00pa3yeMbIX HUMHU COEIUHEHUMH
10 MEPHOJIaM U rpynmnam

C(I)OpMI/IpOBaHHOCTB YMCHUA COCTABJISITh YPABHCHUA XHMHUUYCCKUX
peaKIII/Iﬁ " PACKPBIBATb UX CYHNIHOCTL:

7.1

OKHCJIMTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ MMoCpCaACTBOM
COCTABJICHUS JICKTPOHHOT' O OajlaHca THX peaKIlI/If/'I

7.2

ypaBHEHUS PEeaKIui PpPa3IUYHBIX THIIOB; TOJIHBIC W COKpAIllCHHBIC
YpaBHEHHsSI peakiuid HOHHOTO OOMEHa, Y4YWUTHIBas  YCJIOBHS,
U KOTOPBIX 3TU PEAKLUU UIYT 10 KOHIIA

7.3

peakuuii TUAPONIHN3a, peakuii KOMILIEKCO0Opa3oBaHus (Ha mpumMepe
TUIPOKCOKOMIUIEKCOB IUHKA U aTFOMUHMS)

CdopMupOBaHHOCTb YMEHUS MMOATBEPKAATh:

8.1

Ha KOHKPETHBIX IMPHMEpPax XapakTep 3aBUCHMOCTH PEaKIMOHHOM
CIIOCOOHOCTH OPraHHYCCKUX COCIUHEHHH OT KPATHOCTH W THIIA
KOBaJIeHTHOM cBs3u (O~ m 7T-CBA3H) p3auMHOrO BIMSHHS aTOMOB
¥ TPYIIIl aTOMOB B MOJIEKYJIaX, a TAK)Ke OT 0COOEHHOCTEHN pean3aiuu
Pa3INYHBIX MEXaHHU3MOB MTPOTCKAHMS PEAKIIHiA

8.2

XapakTepPHbIE XUMUUYECKHAE CBOMCTBA BELIECTB COOTBETCTBYIOIIUMHU
JKCIIEPUMEHTAMU U 3alIUCSIMU YPAaBHEHUN XUMUUYECKUX PEAKLIHI

CdopMUpOBaHHOCTh YMEHHUS XapaKTEPHU30BaTh COCTaB U BaKHEHINIHE
CBOMCTBa BEIIECTB, MNPUHALICKAIIUX K OMNPEJACICHHBIM KJaccaM
U TPyIIaM COeIMHEHUM (MPOCThIE BEIIECTBA, OKCHUJIbI, THAPOKCHU/IHI,
COJIM;, YTJICBOAOPOABI, TPOCTHIC (PUPHI, CIIUPTHI, PEHOIIBI, aJTbICTHIHI,
KETOHBI, KapOOHOBBIE KUCJIOTHI, CIIOXKHBIC d(PUPHI, JKUPHI, YTIECBOIHI,
aMHUHBI, aMUHOKHCIIOTBI, OCIIKH )

10

CpopMUpPOBAaHHOCTh YMEHUS MPOBOAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM U ypaBHEHHSIM XMMHUUYECKUX PEAKIUN C UCIOJIb30BAHHEM
(bU3UYECKUX BEIINYNH:
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10.1

Macchl (00bemMa, KOJIMYECTBAa BELIECTBA) NPOJYKTa pPEaKUUU, €CIU
OJTHO W3 MCXOJHBIX BEUIECTB JAHO B BUJE PACTBOpPA C OMpPEIEICHHON
MacCOBOM J0JIe pacTBOPEHHOTO BEIECTBA WM JaHO B H30BITKE
(MuMeeT mpumMecH)

10.2

MacCOBOM MJIM 0OBEMHOM J10JIM, BBIX0/1a TPOIYKTA PEaKIMU

10.3

TEII0BOTO 3P (heKTa peaku

10.4

00BEMHBIX OTHOIIICHUH Ta30B

10.5

10 HAaXOXACHHUIO XUMHUYECKOU q)OpMy.TIBI BCIICCTBA

11

BJ'IaI[eHI/Ie CUCTEMOM 3HAHUM O MCTOAAaX HAYYHOI'O ITO3HAHUA SIBJICHUU
npupoabl, HUCIHOJB3YEMbIX B CCTCCTBCHHLIX HAYKdAX HW YMCHHC
NPUMCHATL 3THU 3HAHUA IIPH OSKCICPUMCHTAJIBHOM HUCCICIOBAHNH
BCIICCTB U AJIA OOBSICHEHHUST XUMHYECKUX HBJIGHPIﬁ, HMCIOIIINX MCECTO
B ITpUpOJcC, HpaKTHqGCKOﬁ ACATCIIBHOCTHU YCJIOBCKA U B HOBCC)IHCBHOﬁ
KU3HHU

12

ChopMHUpOBaHHOCTh YMEHHUS TPUMEHATH (MCIOJb30BaTh) 3HAHUS
0 COCTaBE€ M CBOMCTBAX BELIECTB ISl SKCIIEPUMEHTAIIBHON IIPOBEPKU
TUIIOTE3 OTHOCHUTEIIBHO 3aKOHOMEPHOCTEHW NPOTEKAHUS XUMHUUYECKUX
peakUUii U NPOTHO3UPOBAHUSA BO3MOXKHOCTEM HX OCYILECTBIICHHS;
CUCTEMHBIE XUMUYECKUE 3HAHUS 111 OOBSICHEHUS U TIPOTHO3UPOBAHUS
ABJICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IIPUPOAY; I IPUHATUS
IPaMOTHBIX PEIICHUI MPOOJIEM B CUTYAITUSIX, CBSI3aHHBIX C XUMUEH

13

ChopMUPOBAaHHOCTh YMCHHS [UIAHUPOBAThH M MTPOBOIUTH XUMHUCCKH I
OKCHEPUMEHT (MOJydyeHHEe M H3yYeHHE CBOWCTB HEOPraHUYCCKHX
M OpPraHUYECKUX BEINECTB, KAYECTBEHHBIC PEAKIIMU YIJICBOIOPOJIOB
pa3IMYHBIX KJIACCOB M  KUCJIOPOJCOJACPKAIIUX  OPraHUYCCKHX
BEIICCTB, PEIICHUE SKCIICPUMEHTAIBHBIX 3a/1ad 10 PACIIO3HABAHUIO
HEOPTaHWYIECKUX M OPTaHUYECKHX BEIIECTB) C COOJIOJCHUEM MPABIII
O0e3zomacHOro OOpamieHuss C BEMECTBAMH W JIaDOPaTOPHBIM
obopyoBaHueM; POPMYITUPOBATH IICITN UCCIEAOBAHNUS; IPEICTABIATH
B pPa3MYHON (opMe pe3ysbTaThl SKCIICPUMEHTA, aHAIH3HPOBAThH
Y OIICHUBATh WX JOCTOBEPHOCTH

14

CdopMUpOBaHHOCTh yMEHUS OCYIICCTBIATH II€JICHANIPABICHHBIN
MOWCK XUMHUYECKOU MH(POpPMAIUHU B PA3TMYHBIX UCTOYHUKAX (HAYIHAS
U ydeOHO-Hay4Hasl JIUTepaTypa, CpelCTBa MacCOBOW WH(MOpMAIINH,
ceTh VHTEpHET U Ipyrue), KpUTUUECKA aHATH3UPOBATH XUMUIECKYIO
uH(poOpMaIyio, nmepepadaTeiBaTh €€ U MCIOIb30BaTh B COOTBETCTBUH

C NIOCTaBJICHHOMN y4eOHOM 3aaueit
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15

CdopMUpOBaHHOCTh  yMEHUSI IPOTHO3UPOBATH,  AHAJIU3UPOBATH
U OLIEHUBATh HHPOPMALIMIO C MO3ULIUNA IKOJOTUYECKON 0€30MacCHOCTH
MOCJIEICTBUIN OBITOBOM M MPOU3BOJICTBEHHOMU JEATEILHOCTH YEJIOBEKA,
CBSA3aHHOM ¢ mepepadOTKON BemecTB; CHOPMHUPOBAHHOCTh YMEHMI
OCO3HaBAaThb OMNACHOCTb BO3JECUCTBUA Ha JKUBBIE OPraHU3MBbI
ONPENEIICHHBIX BEIIECTB, MOHUMAs CMBICH IOKA3aTeNsl MpPENesIbHOM
JOIMYCTUMOM KOHUEHTPALMK, M TOSCHATh Ha MPUMEPAX CIOCOOBI
YMEHBIICHUS]I M MNPENOTBPAIEHUS MX BPEAHOTO BO3IAEHCTBUSA
Ha OpraHu3M YeJI0BEKA

IlepedeHsb 3j1IeMEHTOB coiep:KaHus, NpoBepsseMbiX Ha EI'D mo xumun

Kon

HpOBepﬂeMBIﬁ JJICMCHT COACPIKaHUA

1

TGOpGTI/I"ICCKI/Ie OCHOBBI XMMHHU

11

Crpoenne  BemiectBa. CoBpeMeHHas  MOJACIb  CTPOCHHS  aToMa.
Pacnpenenenue 37eKTpOHOB MO SHEPTETHUECKUM YpoBHAM. Knaccudukarms
XUMHUYECKHUX 3JIeMEHTOB. OCOOCHHOCTH CTPOCHUS SHEPTETHYECKUX YPOBHEH
aToMOB (s-, p-, d-amemeHTOB). OCHOBHOE M BO30YXIECHHOE COCTOSHUS
aTOMOB. DJIEKTpOHHAas KOH(UTypalus atoMa. BaneHTHbIE 3JIEKTPOHbI

1.2

[lepuonuueckass cucrema xumudyeckux i3neMmeHToB JI.M. Menpaeneesa.
Ousznueckui cMmbici [lepuoanueckoro 3akona .M. MenneneeBa. [Ipuunnb
U 3aKOHOMEPHOCTH M3MEHEHMS CBOWCTB JJIEMEHTOB M HMX COCIMHEHUU
0 TIepUoJiaM U rpynmaM. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX
BEILIECTB, BOJIOPOAHBIX COCAMHECHHH, BHICIIMX OKCHU/IOB U TUAPOKCHIOB

1.3

BanentHOCTB. D11€KTpOOTpULIATENBHOCTh. CTENEHb OKUCIEHUS

1.4

Bunsl xumuueckol cBsi3M  (KOBaJEHTHAas, HOHHAs, MeETaJUIMYecKas,
BOJIOPOJIHAsA) W MEXaHU3Mbl €€ o0pa3oBaHUs. MEXMOJIEKYISIpHBIC
B3aMMOJICMCTBUA. BemecTtsa MOJEKYJISIPHOTO UM HEMOJIEKYJISIPHOTO
cTpoeHusl. TUNbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA
BEILIECTB OT TUIA KPUCTALUIMYECKON PEIIETKH

1.5

XuMnueckast peakuus. Knaccudukanuys XUMHUYECKUX peakun
B HEOPraHWYECKOW M OpPraHMYEeCKOW XUMHMH. 3aKOH COXPAHEHHUS MacChl
BCIICCTB

1.6

CKOpOCTh peakiifu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DAKTOPOB

1.7

TemnnoBsie 3 PekThl XUMUUECKUX peakiuil. TepMmoxuMuueckue ypaBHEeHUs

1.8

O6patumble peakiuu. Xumudeckoe paBHoBecue. DakTopsl, BIHSIOLINE
Ha COCTOsIHME XuMHudeckoro paBHoBecus. [Ipuniun Jle [laTense

68



denepanbHas padouas nporpamma | Xumus. 10-11 kiaccel (yriayOJIeHHBIH YpOBEHb)

1.9

OnekTponutuyeckas aucconuanus. CUlIbHbIE U CJIa0ble 3JIEKTPOJIUTHI.
Cpena BOJHBIX PAcTBOPOB BEILECTB: KHUCHas, HEUTpajbHas, IIEJIOYHAS.
Crenenp qucconuanmu. Peakium MOHHOTO OOMEHA

1.10

I'mpponms conei. MloHHOe npousBenenue Boabl. BoxopoaHslil mokasaresb
(pH) pactBOpa

1.11

CrocoObl  BbIpaK€HUSI KOHUEHTpAIlMM pPacTBOPOB: MaccoBasl  JIOJI
PacTBOPEHHOI'O  BEILECTBA, MOJSpHas KOHUEHTpauus. HaceblieHHsie
U HEHACBILLIEHHbIE PACTBOPbI, PACTBOPUMOCTh. KpHucTamioruaparsl

1.12

OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE ~ peakuuu. [loBeneHue — BeliecTB
B cpeJax ¢ pasHbIM 3HaueHueM pH. Meronbl anekTpoHHOro OanaHca

1.13

DNEKTPOJIU3 PaCTBOPOB U PACILIABOB COJIEH

OCHOBBI HGOpI‘&HH‘IGCKOﬁ XUMHH

2.1

Knaccudukanus HEOPraHUYECKUX COCIUHEHUH. Homenxknatypa
HEOPraHWYECKUX BEIIECTB

2.2

XUMHUYECKUE CBOWCTBA BAaXXHEUIUX METAJUIOB (HATPHM, Kaluid, KaJbI[UH,
MarHui, aJlfOMUHUN, [IUHK, XPOM, KEJIe30, MeJlb) U uX coeauHeHnit. Oo1me
CIIocOOBI MOTYYEHUS] METAJIOB

2.3

XHUMHUYECKHUE CBOMCTBA BaKHEUITUX HEMETAJUIOB (TaJIOT€HOB, CEPhI, a30Ta,
docthopa, yrimeponga W KpeMHHSI) M UX COCAMHEHUH (OKCHIOB,
KHUCIIOPOJICOAEPKAIINX KUCIOT, BOJIOPOIHBIX COCTMHEHUT )

2.4

I'eneTnueckas CBA3b HCOPIraHUYICCKHX BCIICCTB, IMpUHAJICKAIITNX
K pa3/IM4YHbIM KJIaCCaM

2.5

Nnentudukamus HeopraHMUeCKUX coeanHeHui. KauecTBeHHBIC peaKIuu
Ha HEOPraHUYECKHUE BEIIECTBA U MOHBI

OCHOBBI OPraHUYECKON XUMUHU

3.1

OCHOBHbBIE TIOJOKEHHUSI TEOPUM XHMHYECKOTO CTPOEHUS OPraHUYEeCKHUX
coenuHeHud A.M. bBytnepoBa. VYriepoIHbId CKENET OpraHU4ecKOu
MOJIeKyIbl. KpaTHOCTh XuMuueckoii cpsasu, O~ u T-CBA3U  gpi- sp?-, sp-
rubpuausanuu  opOuWTaseli aToMOB yriepoia. 3aBHUCHUMOCTH CBOWCTB
BEILIECTB OT XUMHYECKOT0 CTPOEHHUSI MOJIEKYJ. ['omonoru. I'oMmomornueckui
pan. M3omepus u nsomepsl

3.2

[Tonssitne o dyHkumoHanpHON Tpymme. OpueHTaMOHHBIE AP EKTHI
3aMECTHUTEJIEN

3.3

[IpencraBnenue o kiaccuukau opranndeckux Bemiects. Homenknarypa
OpraHUYECKUX COEJUMHEHMI (cHucTeMaTU4yecKasl) U TPUBHAIbHbIE HA3BAHUS
BAKHENIINX MPEICTABUTEIIEN KJIACCOB OPTAaHUYECKUX BEIIECTB
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3.4

CBoOoHOpagUKaNbHBIA W HOHHBIM MexaHu3Mbl peakuuu. llonarue
o HykJsieoguie u anexkrpoduie. Ilpasuno MapkosuukoBa. [IpaBuio 3aiiiieBa

3.5

AJKaHBL. XUMHUYECKHE CBOMCTBA AJIKaHOB: raJIor€eHUPOBAHUE,
JNETUJIPUPOBAHUE, TEPMHUECKOE pa3I0KEHUE, KPEKUHT, H30MEpHU3alusl,
ropenne. Ilonmyuenue ankanoB. Iluknmoankanel. Croenuduka CBOUCTB
IUKJIOAIKAHOB C MajblM pa3MepoM LHUKJIA. Peakunu mnpucoeIuHEHUs
Y PaJMKaIbHOTIO 3aMEIICHUS

3.6

AJKEHBI. XHUMHUYECKUE CBOMCTBA: peakunun MpUCOCOANHCHUA
(FaJIOFeHI/IpOBaHI/IC, T'MAPpUPOBAHUC, TUAPOTaJIOTCHUPOBAHUC, I‘I/I):[paTaLII/ISI),
TOpCHUA, OKUCIICHUA U ITOJIMMCPU3AITUH. HpOMBIH_IJIeHHBIe u na60paT0pHBIe
CIIOCOOBI MMOJTYyUYCHUA AJIKCHOB

3.7

AnkanueHbl. XMMUYECKUE CBOMCTBA alKaJIMEHOB: PEAKIIMU MPUCOCAUHECHUS
(rugpupoBaHUE, TAJIOTCHUPOBAHWE), TOPEHUA U  TOJIMMEPHU3AIINH.
[Tomyuenue ankaaueHoB

3.8

AJNKWHEL. XHUMHUYECKUE CBOMCTBA: PCaKIn MMPUCOCANHCHUA
(I‘aJ'IOI‘eHI/IpOBaHI/IC, T'HAPpUPOBAHUC, THAPATAUA, FHHpOFaHOFCHI/IPOBaHI/IG)
KaK CI10co0 MMOJYUCHUA IIOJIMMCPOB MW APYIUX IIOJC3HBIX IIPOAYKTOB.
PeaKHI/II/I 3aMCIICHUS. FOpCHI/IC allCTHJICHA Kak HCTOYHHK
BBICOKOTCMIICPATYPHOTO IINIaMCHU JIA CBApKU H©W PE3KU MCTAJLJIOB.
HpI/IMeHGHI/IG alICTHUJICHA

3.9

Apenbl. XuUMHYECKHE CBOMCTBAa O€H30ia: pEaAKIUU AIEKTPOPHIBHOTO
3aMelIeHus, NPUCOECIUHEHNS (TUAPUPOBAHUE, TalOr€HUpOBaHue). Peakuus
ropeHusi. OCOOEGHHOCTHM XHUMHYECKHX CBOWCTB Toiyona. [lomydenue
6enzona. OCOOEHHOCTH XUMUYECKUX CBOWCTB ctupoina. [lommmepuzarus
ctupona. CrocoObl  TMOMy4YeHUsT W NPUMEHEHHE  apPOMATUUYECKHUX
YIJI€EBOJOPOAOB

3.10

Cnouprtel. IlpenenbHble OJHOATOMHBIE CHUPTBHL. XHUMHUYECKHE CBOWCTBA:
B3aMIMOJICHCTBHE C HATpUEeM KaK CIoCcO0 YCTAaHOBIICHHSI HaTUYHS
THUAPOKCOTPYMMBI, C TaJOT€HOBOAOPOJAMU KaK CHOCO0 TMOITy4eHUS
pacTBOpUTENEN, BHYTPU- U MEXMOJEKYJsIpHas Aeruaparauus. Peakuus
ropenusi. [lomydenue sTaHona: peakuusi OPOXKEHUS TIIOKO3BI, THApATAIHS
ATUJIEHA. DTWICHTJIUKOJIb W TJMIEPUH KakK MPEICTABUTENN MPEAeTbHbIX
MHOT'OaTOMHBIX CIIHPTOB

3.11

®denon. Xumudeckre CBOMCTBa (eHoa (peakiuy ¢ HaTpUeM, TUAPOKCHIOM
HaTpus, Opomom). [lonyuenue dpenona

3.12

AJbnerunael. XUMHYECKUE CBOMCTBa MPEAEITbHBIX albJeTug0B:
THIPUPOBAHHUE; KAUYECTBEHHBIC PpEAKIMM Ha KapOOHWIBHYIO TPYIIy
(peakumsi «cepeOpsSHOro 3€pKajia», B3aWMOJCHCTBHE C THUAPOKCHIOM
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Menu (II). TlomydeHue mnpeneNbHBIX AallbJACTHUIIOB: OKUCIECHHE CIHPTOB,
ruApaTaius aleTuieHa. AIeTOH KaK MpeacTaBUTeNb KeTOHOB. OCOOEHHOCTH
pEaKLUU OKUCIIEHUS alleTOHA

3.13

Kap6oHoBble KUCTOTHI. XUMUYECKHE CBOMCTBA MPEIEIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCHOT. OCOOEHHOCTH XMMHMUYECKHX CBOWCTB MYpPaBbHUHOMU
kucnothl. [lonyueHne mpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCJICHUE aJIKaHOB, aJIKEHOB, IIEPBUYHBIX CIIUPTOB, AIBACTUAOB. BoIciine
npesieNbHbIe U HEeTIpeeNbHbIe KAPOOHOBBIE KHCIIOTHI

3.14

Cnoxuble 3¢upsl U Kupbl. CHnocoObl TMOMYYEHUS CIOXKHBIX 3(PUPOB.
O6patumocTh peakiuu 3tepudukanuu. IIpuMeHeHHne CI0XKHBIX 3(PUPOB
B NUIIEBOW W mapProMepHONl NPOMBINUIEHHOCTH. JKUpBI Kak CII0XKHbBIE
3¢UpHI TIMLIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. XMMUYECKUE CBOWCTBA
KUPOB: TUIPUPOBAHKE, OKUCICHUE. [ NAPONN3, WM OMBUIEHUE, KUPOB KaK
CIoco0 MPOMBIILJIEHHOTO MOJYYEeHUS COJIe BBICIIMX KapOOHOBBIX KHCIIOT.
MbL14 Kak cojM BBICIINX KAPOOHOBBIX KUCJIOT

3.15

XUMHUYECKUE CBOMCTBA TIIFOKO3BI: PEAKIMH C Y4YaCTHEM CIUPTOBBIX
U alIbJICTUIHOM TPYIIN U MOJIOYHOKHKCIIOE OpokeHue. [I[puMeHeHne ritoKo3HI,
ee 3HAYCHHE B KU3HENEATEILHOCTH opraHu3ma. [[ucaxapuisl: caxaposa,
MaibTO3a. BoccTaHaBiuBaromye ¥ HEBOCCTAaHABIMBAIOIIWE JHCAXapUIIbI.
[IMunponus nucaxapunos. [lomucaxapuasl: kpaxmain, riukoreH. CTpoeHue
MaKpOMOJIEKYJI Kpaxmasia, IIMKOTeHa U 1eJUTI0103bl. Pu3nueckue cBOMCTBa
Kpaxmajla U LEeJUTIOJIO3bl. XMUMUYECKHE CBOWCTBA Kpaxmala: THAPOJIN3,
KauyeCTBEHHAs peaklus C HOJOM. XUMHYECKHE CBOMCTBA IIEIJUIIOIO3BI:
TUAPONIN3, TIoNydeHue 3QUupoB Meioiao3bl. [loHaTHe 00 MCKYCCTBEHHBIX
BOJIOKHaX (BUCKO3a, all€TaTHBIN IIEJIK)

3.16

AMuUHBI. AMHHBI KaK OpPraHMYE€CKHE OCHOBAHUSA: pPEaKIMU C BOJOW,
KHCJIOTaMU, PEaKIns TOPeHUSA. AHWIMH KaK MPeICTaBUTE]Ib apOMaTHUUECKUX
aMHMHOB. XMMHYECKHE CBOMCTBA aHMJIMHA:. B3aUMOJICHCTBHE C KHUCJIOTAMH,
OpomMHOI BOmOW, oOkucieHue. llomydyeHne amMUHOB aJKUIUPOBAHHEM
aMMHaKa ¥ BOCCTAHOBIICHUEM HUTPONPOU3BOJIHBIX YTIIEBOJIOPOIOB

3.17

AMUHOKHUCTIOTHI U OeTTKi. AMUHOKUCTIOTHI Kak aM(OTEepHBIE OpTraHUYECKre
coeauHeHusa. OCHOBHbIE aMUHOKHUCIIOTHI, 00pa3yroniue 0enku. XuMUIecKue
CBOMCTBa O€JIKOB: THUAPOIU3, JEHATypalus, KauyeCTBEHHbIC (LIBETHBIC)
peakiuu Ha OenKu

3.18

CTtpoeHue u CTPYKTypa MOJUMEPOB. 3aBUCHUMOCTH CBOMCTB MOJUMEPOB
OT CTPOEHUS MOJICKYI. OcHOBHBIE CIIOCOOBI MOJTyYEHUS
BBICOKOMOJICKYJISIPHBIX COCJIMHCHUN: peakuu MOJIUMEPU3ALIUT
1 nojaukoHAeHcaruu. Kinaccudukanus BOJOKOH
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denepanbHas padouas nporpamma | Xumus. 10-11 kiaccel (yriayOJIeHHBIH YpOBEHb)

3.19 | Unentudukanus OpraHUYECKUX COCIMHECHM. Pemenne
AKCIIEPUMEHTATbHBIX 33]1a4 Ha pacliO3HaBAHUE OPIaHMYECKHX BELECTB

3.20 |I'eneTnueckas cBsI3b MEXKIY KJacCaMU OPraHUYECKUX COEITMHEHUIN

4 XuUMUS ¥ )KU3Hb

4.1 | Xumus B moBcenHEBHOU xu3HU. [IpaBuia 6e3omacHoil pabOThI C IKUMH,
TOPIOYUMH U TOKCUYHBIMU BEILIECTBAMMU, CPEJCTBAMU OBITOBON XUMUH

4.2 XuMus ¥ 3[10pOBbE. XMMHSI B MEAULIMHE. XUMHUSI U CEIIBCKOE XO3SMCTBO.
XuMUS B TPOMBIIUIEHHOCTH. XHUMHS M SHEPreTuka: NpUPOAHBIN
U TIOMYTHBIM HEPTAHOM Ta3bl, UX COCTaB M McHoib30BaHue. CocTaB HEPTHU
U ee nepepadoTka (MPUPOHbIE HCTOYHUKHU YTIEBOAOPOIOB)

4.3 | Xumus u sKonorus. XuMUYECKOe 3arpsa3HEHUE OKPYXKaIoLeh Cpellbl U ero
nocnencteus. Oxpana rugpocdepsl, Mo4YBbl, aTMocdepbl, GIopsl U (payHbI
OT XUMHUYECKOro 3arpsasHeHus. [Ipobiema 0TX010B ¥ MOOOYHBIX TPOTYKTOB.
AnbTepHATUBHBIC ICTOYHUKHU YHEPTUU

44 | OOmue TpeACTaBICHUS O TMPOMBINIIEHHBIX CHOCO0ax  IMOJTy4YeHUs
XUMHYECKUX BEIIECTB (Ha MpUMEpe IMPOU3BOACTBA aMMHaKa, CEpHOM
kucnotbl). YepHas u nBeTHas wMerawtyprus. CTeKIO W CHIMKaTHas
IPOMBIIUIEHHOCTh.  [IpombllieHHass opranudeckass xumus. Coipbe
JUTSL OPTaHUYECKON MTPOMBIIIIEHHOCTH

5 Tumnsl pacueTHbIX 33124

5.1 | Pacdersl Macchl BelecTBa WM 00beMa ra30B 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, MAaCCE WM 0O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKI[MU BEIIECTB

5.2 | Pacuersl TeruioBoro 3pdexra peakiu

5.3 | Pacuerbl 00beMHBIX OTHOIICHH ra30B MIPH XUMUYECKUX PEAKIIHIX

5.4 Pacdetsl macchl (00beMa, KOJIMYECTBA BEIISCTBA) MTPOAYKTOB PEAKITUN, €CITU
OJIHO M3 BEIECTB JaHO B M30BITKE (MMEET MIPUMECH )

9.5 PacueTst mMaccoBol WM OOBEMHOW MONHM BhIXOAA MPOAYKTa PEAKIUU
OT TEOPETUYECKHA BO3MOKHOIO

5.6 PacueTsr Mmacchl (0ObeMa, KOJIMUECTBA BEIIECTBA) MPOIYKTa peaKIuu, €Clu
OJIHO M3 BEILIECTB JaHO B BUJIE PACTBOpPA C ONMPEAECICHHON MacCOBOU JOJIEH
PacTBOPEHHOI'O BEIIECTBA

5.7 |Pacuersl ¢ WUCHONB30OBAHHWEM TMOHITUH «MaccoBas JdOJA», «MOJIIpHAs
KOHUEHTPALM», «PACTBOPUMOCTH

5.8 | Haxoxnmenue MonekyiIsipHOH (OPMYJIbl OPraHUYECKOTO BEIIECTBA IO €To

IUIOTHOCTH W MAacCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSIINX B €ro COCTaB,
WJIY TI0 IPOAYKTAaM CrOpaHus
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