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COIEPKXAHUE YYEBHOI'O IPEMETA «XUMMU»
10 KVIACC

OPTAHNYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI OPraHUYeCKO XUMHHU
IIpeamer  OpraHM4YecKOW  XHMMHH: €€  BO3HUKHOBEHME,  pPa3BUTHE U  3HAYCHHE
B IIOJIy4YCHHH HOBBIX BELIECTB M MaTepUaIOB. Teopus CTPOCHUS OPraHMYECKUX COCAMHECHHH A.
M. BytnepoBa, e€ ocHOBHbIE moyOKeHUS. CTpPYKTypHBIE (DOPMYJIbI OPraHUYECKUX BEIECTB.
I'omouorus, nzomepust. XUMHUYECKas CBSA3b B OPTAHUYECKUX COEAMHEHUAX — OJUHAPHBIC U KPAaTHBIE
CBSI3HU.
IIpencraBnenne o kinaccuUKaMU OpPraHMYECKUX BemlecTB. HoMeHknaTypa OpraHM4ecKux
COEMHEHMH (cHcTeMaTHYecKas) U TPUBUAIbHBIE Ha3BaHUS BAKHEHIIMX IMPEACTABUTENIEH KI1acCOB
OpPraHUYECKUX BEILECTB.
OKClepUMEHTAIbHBIE METO/Ibl U3YUYEHHUS BELIECTB U UX MPEBPAIlEHUI: 03HAKOMJIEHHE ¢ 00pa3LaMu
OpPraHMYECKUX BEIIECTB U MAaTepUaaMHU Ha UX OCHOBE, MOJEIMPOBAHHME MOJIEKYJ OPraHMYECKUX
BEIIECTB, HAOIIOACHNE U ONMCAHHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAIICHUIO0 OPraHHYECKUX
BEIIECTB IPU HarpeBaHUHM (IU1aBJICHUE, 0OyTIMBaHUE U TOPEHHUE).

YriaeBoaopoasl

AJNKaHBl: COCTaB M CTPOEHUE, TIOMOJIOTMYECKMH psA. MeraH M 3TaH — mpocTeiime
MIPEJCTaBUTENIN AJIKAaHOB: (PU3NYECKHE M XMMHUYECKHE CBOMCTBA (PEAKIMH 3aMEIICHUS U TOPEHUs),
HaXO0XJICHHUE B IPUPOJIE, TIOIYUYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHME, TOMOJOTHYECKHM psAl. DTUIIEH W MPONUJIEH — IpocTeine
IIPEJCTaBUTENIN AJKEHOB: (U3MUeCKue M XHMMHUYECKHE CBOMcTBa (peakuuu TUAPUPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTalluy, OKUCIIEHUS U MOJIMMEPHU3aLINN), T0Iy4YeHUE U IPUMEHEHUE.

Anxaguensl: Oyraguen-1,3 u MerwnOyramueH-1,3: cTpoeHue, BaKHEHMIINE XUMUYECKUE
cBoiicTBa (peakius noiauMmepusanun). [lonydeHre CHHTETUUECKOTO KayuyKa U pe3UHBI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHSI, TOMOJIOTUYECKHH psll. ALIETUIIEH — MPOCTEHIIMIt
MIPE/ICTaBUTENb AJKMHOB: COCTaB, CTpPOEHHUE, (U3NYECKHE U XMMHMYECKHE CBOICTBa (peakuuu
T'MJIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALIUHU, TOPEHNUS ), TOJTyUYCHHE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHHE, (PU3NUECKHME M XHWMHUYECKHE CBOMCTBa (peakiuu
raJJOTeHUPOBAHUS W HUTPOBAHM), IOJlyueHHEe M NpuUMeHeHue. Toryon: cocmas, cmpoeHue,
@uszuueckue u Xumuyeckue ceOUCMEa (peakyuu 2an02eHUpo8anus U HUMPOBAHUS), NOJYYeHUe U
npumeHnenue. TOKCMUHOCTb ~ apeHOB.  ['eHeTMueckas  CBA3b  MEXAY  YIJIEBOJOPOJAMH,
MPUHAJIKAITIMH K Pa3IMYHbIM KJIaccaM.

[TpupoHbIe UCTOUHUKH yTAEBOAOPOAOB. [Ipupoanblii ra3 u nonytHbie HedTsHbIE Ta3bl. HedTh
n eé mnpoucxoxnaeHue. CrocoObl mnepepabOTKM HE(PTU: TEpPEeroHKa, KPEKUHI (TEPMHUECKHH,
KaTaJIuTH4ecKui), muponus. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHE B IPOMBIIIJIEHHOCTH
u B ObITy. KaMeHHBIH yronib U MpoayKThl €r0 NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUs BEIIECTB M MX IPEBPALICHUMN: O3HAKOMIIEHUE C
oOpa3uamu IIacTMacc, KaydykoB U pe3uHbl, Koiuiekuuu «HepTs» u «Yromb», MoaenupoBaHue
MOJIEKYJI YTJIEBOAOPOAOB U FAJION€HOIIPON3BOIHBIX, IPOBEICHUE IPAKTUUECKON pabOoThI: MOTyYyeHHE
ATUJICHA U U3YYEHUE €0 CBOMCTB.

PacuérHble 3a1auu.

Boruncnenus no ypaBHEHHIO XMMHUECKON peakuu (Macchl, 00b€Ma, KOJTMYECTBA HCXOIHOTO
BEIIECTBA WJIU NMPOYKTA PEAKLIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HUCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

Kucnopoacoaepxamue oprannyeckne coeiNHEHUs!

[IpenenbHble ONHOATOMHBIE COUPTHL. MeTaHON U 3TaHON: CTpPOEHHUe, (QU3NYECKue u
XMMUYECKHE CBOMCTBa (peakluy C aKTUBHBIMU METaJUlaMH, TaJOr€HOBOJOPOAAMHU, TOpPEHHE),
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IIpUMEHEHHE. BOogoOpoIHbIE CBSI3M MEXy MOJIEKYJIAMH CIIUPTOB. J[eCTBHE METaHOIA U 3TAHOJIA HA
OpPraHM3M YeJIOBEKa.

MHOroaToMHbI€ CIIUPTHI. DTUIIEHITIMKOJIb U [NIMLEPUH: CTPOCHUE, PU3NUECKUE U XUMUYECKHE
CBOMCTBA (B3aMMOJIEHCTBUE CO LIEIOYHBIMU METAJUIAMU, KAUECTBEHHAs PEAaKIUsl HA MHOTOATOMHbIE
cnupThl). JlelcTBUE HA OpraHu3M uyesioBeka. [IpuMeHeHue riuiepuHa u 3TUIIEHTTTUKOIS.

@DeHoI: CTPOCHHE MOJICKYJIbI, (PU3MUECKUE U XMMUYECKHUEe CBOMCTBA. TOKCHYHOCTH (heHOoa.
[Ipumenenue denomna.

Anbnerupl u kemonsi. DopManbIeru, aleTalbIeTHa: CTPOCHUE, GU3NIECKHE K XUMUYECKHE
CBOWCTBA (pEakLMU OKHUCIEHHS U BOCCTAHOBIJIEHUS, KAYECTBEHHBIE PpEAKLUHU), IOJIY4YEHHE MU
IIPUMEHEHHUE.

OHOOCHOBHBIE IpefeabHbIe KapOOHOBBbIE KHCIOThl. MypaBbuHas M YKCYCHas KUCIIOTBI:
cTpoeHue, pU3NUECKue U XMMHYECKHE CBOMCTBA (CBOICTBa, oOmIME U Kiacca KHCIOT, PeaKlus
TepupUKalMK), MOJydyeHHe | npuMeHeHue. CTeapuHOBass U OJEMHOBAas KHUCJIOTHI Kak
MPEJCTaBUTENIN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICIIMX KapOOHOBBIX KHCIOT, X
MOIOIIlEE NEUCTBHUE.

Crnoxable 3QupBl KaK TPOHU3BOJHBIE KAapOOHOBBIX KHUCIOT. [HIpONM3 CIOXKHBIX 3PHPOB.
XKupsl. 'maponns xxupos. IIpumenenne xupos. buonorudeckas poiib KUpPOB.

VYTHeBoabl: coCTaB, KIACCU(HUKAIMS YTJIEBOJOB (MOHO-, TU- U TMOJUcaxapuibl). [mroko3a —
IPOCTEHIIMIA MOHOCAaXapHuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbl, (U3NYECKUE U XHUMHUYECKUE
cBoiicTBa (B3aumozeiicTBue ¢ ruapokcuaoM meau(ll), okucienne aMmmMuauHbIM pacTBOPOM OKCHJA
cepeopa(l), BoccTaHoBiEeHUE, OpoKE€HHE TJIIOKO3bl), HAXOXKICHHE B MpPHUPOJE, IPUMEHEHHE,
ouonornueckas posb. Dotocunres. PpyKTo3a Kak H30Mep TITIOKO3HI.

Kpaxman u nemnonosa Kak npupofHsle nosmMepsl. CTpoeHHE Kpaxmana U LEJUII0JIO03BI.
duznyeckue U XMMHUUECKHUE CBOICTBa Kpaxmaiia (TUIPOIn3, KaUeCTBEHHAs! PEAKIIHS C HO/I0M).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHMs BEUIECTB M WX TPEBPAICHUN: IPOBEACHHUE,
HaOJI0ICHNE U OTMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIIUPTOB, KAYECTBEHHBIE PEAKIINU
OJTHOATOMHBIX CIHUPTOB (OKHCIEHME 3TaHoja oOkcuaoMm Meau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumopeiictBue ruuepuHa ¢ ruapokcuaoM menu(ll)), ampaernnoB (okucieHHE aMMHAYHBIM
pactBopoMm okcuga cepebdpa(l) u ruapoxcunom menu(Il), B3anmoneicTBie Kpaxmaia ¢ HOJOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3a1auu.

Boruncnenus no ypaBHEHHIO XMMHUECKON peakuu (Macchl, 00bEMa, KOJTMYECTBA UCXOIHOTO
BEIIECTBA MJIU MPOYKTa PEAKLIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTcoaep:Kalye OpraHnyecKne CoeIMHeHusl.

AMUHOKHUCIIOTHl Kak aM(oTepHble opraHudeckue coennHeHus. dusnueckne U XUMHUYECKUE
CBOWCTBa aMUHOKHUCIIOT (Ha mMpuMepe INuiuHa). buonornyeckoe 3HaueHne aMuHOKHUCIIOT. [lenTu sl

benku kak mnpupojHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuuHas, BTOpHYHAs U
TpeTU4Has CTPyKTypa OenkoB. XHUMHUYECKHE CBOWCTBAa OEJIKOB: THUIPOJIN3, JEHATyparus,
KaueCTBEHHbIE PEAKIIMH Ha OENKHU.

OKcllepUMEHTAIbHbIE METO/bl M3YYEHMs BEIIeCTB M MX NPEBpallleHUd: HaONIoJIeHHEe WU
OIHCaHNE IEMOHCTPAIIMOHHBIX OIBITOB: JIeHATypalus OEeIKOB IpU HarpeBaHUU, LIBETHHIE PEAKIIMI
0€NKoB.

BbicokomonekyIsipHbIe COeIUHEHHSA

OcCHOBHbIE TIOHATHS XHMHHM BBICOKOMOJEKYJSPHBIX COEAMHEHUNH: MOHOMEp, IMOJIUMED,
CTPYKTYpPHO€E 3BEHO, CTENIEHb NOJUMEPU3ALINH, CPEIHAS MOJIEKYJIsipHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSAMHEHUH — MOJIMMEPU3alUs U OJUKOHICHC Al

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUs BEIIECTB M MX MNPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3uamMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayYyKOB.

MexnpeamMeTHbIe CBA3H.




Peanuzanust MeXnpeaMETHBIX CBSI3€M NMpU HU3Y4YEHUM opraHuyecko xumuu B 10 kiacce
OCYIIECTBIISICTCS YePE3 UCTIOIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX IOHSTHUI, TaK U IIOHATHH,
SIBIISTFOIIIMXCSI CHCTEMHBIMH JJ1s1 OTACIBHBIX MIPEMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOm1re ecTeCTBEHHO-HAYYHbIC TIOHATHS: SBJICHHE, HAYYHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaIM3, CUHTE3, Kiaccu(uKanus, MEePUOJAUYHOCTh, HAOIIOJEHUE, W3MEpPEHHE, JKCIICPHUMEHT,
MO/ICIIUPOBAHUE.

®dusnka: Matepus, SHEPTHs, Macca, aToM, JJIEKTPOH, MOJIEKYJa, SHEPreTHUECKUI YPOBEHBD,
BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHME BEIIECTBa, (PU3MYECKHE BEIMYMHBI U €AMHUIBI UX
W3MEpPEHUSI.

Buonorusi: kinerka, opraHusM, Ouocdepa, oOMEH BeEUIECTB B OpraHusMe, (oTocuHTE3,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOIAEMBbIE, TOILINBO, PECYPCHI.

TexHoOrHs: THINEBBIE MPOIAYKTHI, OCHOBBI PAallMOHAIBHOTO MUTAHUS, MOIOIIUE CPEACTBA,
JICKapCTBEHHBIC M KOCMETHYECKHE IpErapaThl, MaTepUalibl U3 UCKYCCTBCHHBIX M CHHTETHYCCKUX
BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI XUMHUH

XuMHUECKUH dnmeMeHT. AToM. Sapo atoma, H30TONBI. DIIEKTPOHHAas 000JI0YKa.
DHepreTHYeCKUe YPOBHH, MOAYPOBHH. ATOMHBIC opOuTanu, s-, p-, d- snemeHTsl. OCOOCHHOCTH
pacnpesiesieHuss IEKTPOHOB 0 OpOMTaNsIM B aTOMAax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPHUOIOB.
DeKTpoHHasi KOH(UTypaLus aTOMOB.

[lepuonnueckut 3akoH u llepuogmueckas cucreMa XUMHUYECKMX 3JIeMeHTOB [l
W. MenneneeBa. CBsa3p nepuogudeckoro 3akoHa u llepmonnueckoil cHCTEMBI XMMHYECKHX
anemenToB JI. U. MenneneeBa ¢ COBpEeMEHHON TeOpuel CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHMSI CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CIIOKHBIX BEIIECTB 110
rpynmnam U nepuojam. 3HaueHue NepruoNYecKOro 3aK0Ha B pa3BUTUH HAyKH.

Crpoenue BeliecTBa. XuMHUecKasi CBA3b. BUIbl XMMHUUECKOH CBSA3M (KOBAJIEHTHAsI HETIONIpHAs
U TIOJIApHAsi, HIOHHAs, MeTaJuinueckas). Mexann3mbl 00pa3oBaHus KOBAJIEHTHON XUMHUYECKOU CBSI3U
(0OMeHHBIN 151 JIOHOPHO-aKIENTOPHBIH). Bonoponnas CBS3b. BasieHTHOCTS.
DneKTpooTpulaTeTbHOCTh. CTeneHb OKUceHns. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHA. 3aKOH IOCTOSHCTBA COCTaBa
BeulecTBa. TUIBl KPUCTAUIMYECKUX pEHIETOK. 3aBHCHUMOCTh CBOWCTBAa BEIIECTB OT THIIA
KPUCTAIUIMYECKON PEIIETKH.

[lonsiTne o nucnepcHbIX cucreMax. VCTHHHBIE M KOJUIOMJIHBIE pacTBOpbl. MaccoBas 10iis
BEILECTBA B paCTBOPE.

Krnaccudukanusa HeopraHmdeckux coeauHeHuil. HomeHknaTypa HEOPraHWYECKUX BEILECTB.
I'eneTnyeckas CBSI3b HEOPraHUYECKHUX BEILIECTB, IPUHAUICIKALUX K PA3TIUYHBIM KJIACCAM.

Xumuyeckass peakius. Kraccudukanus XUMHUYECKHMX peakUuid B HEOPraHWYEeCKOW |
OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHHUS MacChl BEILECTB, 3aKOH COXPAHEHHUS W IPEBpALICHUs
SHEPTHUH IIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBHUCUMOCTh OT pa3iu4HbIX (akTopoB. OOpaTHUMbIE pPEAKIHU.
XuMHueckoe paBHoBecHe. PaKTOPBI, BIHUSIONIME Ha COCTOSTHUE XUMHUYECKOTro paBHOBecHs. [IpuHIumn
Jle Ilarense.

OnektponuTtrdeckas aucconmanus. CuibHble W ciabpie diekTponuTbl. Cpena BOJHBIX
PacTBOPOB BEILECTB: KUCIIAsA, HEUTpaJIbHAas, IIEIOYHAs.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.



DKCNEePUMEHTAITBHBIC METObI U3YUCHHUS BEIIECTB U UX MPEBPAIICHHUI: TeMOHCTpAITUs TaOJINIT
«Ilepuognueckas cucrema xumudeckux 3yemeHToB [l M. MenpaeneeBa», u3ydeHue Moeleu
KPUCTAJUTMYECKUX PEIIETOK, HAOJI0JICHHE W OMHCAaHUE JIEMOHCTPAIIMOHHBIX M J1a0OpaTOpPHBIX
OMBITOB (Pa3fOKEHUE MEPOKCHIA BOJAOpPOAa B MPHUCYTCTBUM KaTalu3aTopa, ONpEeNeJICHUE Cpeibl
pPacTBOPOB BEIIECTB C IOMOIIBIO YHHBEPCAILHOTO HMHAMKATOpPA, PEaKIMd HOHHOTO OOMEHa),
MPOBE/ICHUE TPAKTUYECKON paboThl «BnusHue pazauuHbBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOU
pEeaKIum».

PacuéTHpic 3a1a4u.

Pacu€Thl 110 ypaBHEHUSIM XMMHUYECKUX PEAKIU, B TOM YHCJIE€ TEPMOXUMHUYECKUE PACUETHI,
PAacy€ThI C UCMOJIB30BAHUEM MOHATHS «MACCOBas J10JIs1 BELIECTBAY.

Heopranunueckasi xumust

Hewmeramnsl. [Tonoxenune nemeramioB B [leproanueckoit cucreMe XMMUYECKUX 3JIEMEHTOB /.
. MenpeneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB. PH3NYECKHE CBOMCTBA HEMETAIIOB. AJUIOTPOIIUS
HEMeTaJUIOB (Ha MpUMeEpe KUcaopoaa, cepsl, hochopa u yrieposa).

XUMUYECKUE CBOMCTBA BAXKHEUIIINX HEMETAIUIOB (TAJIOT€HOB, CEPHI, a30Ta, hocdopa, yriiepoaa
Y KPEMHUS) U KX COSTUHEHUH (OKCHJIOB, KHCIOPOICOACPIKALIUX KHCIIOT, BOJOPOJIHBIX COCTMHCHHI).

[IpuMeHeHne BA)XHEUIINX HEMETAJUIOB U UX COCUHEHUN.

Mertannel. [lonoxenne meraiuioB B lleproanyeckol cUCTEME€ XHMHUYECKHX 3JIEMEHTOB /I.
W. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJIGKTPOHHBIX 000JOYEK aTroMOB MeTauioB. OOmme
¢uzmdeckue cBoilicTBa MeTauioB. CIUTaBbl METAUIOB. DJICKTPOXUMHUYECKUHA PSJT HANMPSOKCHUNA
METaJIJIOB.

XHWMHYECKHE CBOMCTBA BAXKHEHIIIMX METAIIOB (HATPUH, KaIUi, KaJIbIMI, MarHUH, aTFOMUHUH,
LIUHK, XPOM, JKE€JI€30, MEJIb) U UX COCTUHECHUM.

O6mume crmocoObl moTydeHus: MeTauioB. [IpuMeHeHre MeTauioB B OBITY U TEXHUKE.

OKCIEPUMEHTAIbHBIC METO/Ibl U3YUCHUS BEIICCTB M WX MPEBPAIICHUN: N3YUECHUE KOJUICKITMU
«MeTallIel ¥ CIUIaBbl», 00Pa3I0B HEMETAILJIOB, PEIICHUE SKCIICPUMEHTAIBHBIX 3a/1a4, HAOJI0ICHHE
U OINHCAaHHUE JIEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OMBITOB (B3aUMOJACHCTBUE THIAPOKCHIA
QIIOMUHHUS C pACTBOPAMH KUCIIOT U LIEI0YEH, KAYECTBEHHBIE PEAKIIMY HA KATUOHBI METAILJIOB).

Pacuérnbie 3a/1a4m.

Pacuérel macchl BeliecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
U 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, pacyEThl MacChl (00bEMaA, KOJIMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIIUH, €CITU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHus 1 )KM3Hb

Ponp xumum B oOecrieueHUH SKOJOTMYECKOW, SHEPreTHUECKOM M MHUIIEBON 0O€30MacHOCTH,
pa3BuTuu MeauIuHEL. [IoHsATHE 0 HAYYHBIX METOAAaX MO3HAHMS BEIIECTB U XUMHUUECKUX PEAKIIHil.

[IpencraBnenus: 06 0OMMX HAYYHBIX MPUHIMIAX TPOMBIIUICHHOTO TOJYYeHHS] BaKHEUIIINX
BEIIECTB.

UenoBek B MHpPE BEIIECTB M MAaTE€pPUATIOB: BAXHEHIINE CTPOUTEIBHBIE MaTEpPUAIbI,
KOHCTPYKLUMOHHBIE MaTepualibl, KpacKu, CTEKJIO, KepaMuKa, MaTepuanbl s 3IIEKTPOHUKH,
HaHOMaTepHaJIbl, OPTaHUIECKHUE U MUHEPATbHBIC YA0OPCHHUSI.

Xumus ¥ 3J0pOBbE YeJIOBEKA: MPaBUIIa UCIIOIb30BAaHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBHiia
0e30macHOTO HCIOJIL30BaHUSA penaparoB OBITOBOM XAMUH
B IIOBCCIHCBHOM JKH3HMU.

MexnpeIMETHEIC CBS3H.

Peanu3arust MeXIpeIMETHBIX CBS3EH MPU M3YYEHUH OOIIeH M HeopraHu4eckoi xumuu B 11
KJIacCe OCYIIECTBIISCTCS Yepe3 MUCIOJIb30BaHNE KaK OOIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK U
MOHSATUH, ABJIAIOMIMXCA CUCTEMHBIMU JUISl OTJEIBHBIX TPEAMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO6mme ecTeCTBEHHO-HAyYHBIC TIOHATHS: HAy4YHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJIN3,
CHUHTE3, Kiaccu(uKamus, TMEePHUOJUYHOCTh, HAONIOIEHHE, OKCIEPUMEHT, MOJEINPOBAHUE,
U3MEPEHHE, SIBICHUE.




®dusnka: MaTepus, SHEprusi, Macca, aTOM, 3JEKTPOH, INPOTOH, HEHUTPOH, MOH, H30TOIl,
pPalMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHMYECKHI ypOBEHb, BEILECTBO, TEJIO, O0BEM, arperatHoe
COCTOSIHUE BELECTBA, (PU3NUECKHUE BEIMUMHBI U €AUHULIBI X U3MEPEHH S, CKOPOCTb.

Buonorus: xierka, opranusm, sKocucTema, obnocdepa, MaKpo- 1 MUKPOIJIEMEHTbI, BUTAMHHBI,
O0OMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepabl, TOPHbIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XxuMuyeckas MPOMBIIUIEHHOCTb, METAIypIus, MPOU3BOJICTBO CTPOMUTEIbHBIX
MaTepUasos, CEJIbCKOXO351ICTBEHHOE MIPOM3BOJICTBO, MUIIEBas MPOMBIIIJICHHOCTb,
(bapMmarieBTHUYECKasi IPOMBIIIJIEHHOCTb, IPOU3BOACTBO KOCMETUYECKUX IPENapaToB, IPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaT€pPHAaJIOB, JICKTPOHHAS TPOMBIIIICHHOCTh, HAHOTEXHOJIOT HH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOT' O IPEMETA «XUMMU/S»

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS 00yYarOIUMUCS TPOTPaMM
cpenHero oOmero oOpa3oBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM M TpeIMeTHbIM). HaydHo-
METOJIMYECKOM OCHOBOM i pa3pabOTKH IIAHUPYEMBIX Pe3yIbTaTOB OCBOSHUS MPOTPAMM CPETHETO
o011ero 00pa3oBaHuUs SBIISETCS CHCTEMHO-ICATETHHOCTHBIA MOIXO/I.

B coorBercTBUM € CHUCTEMHO-ACSTENBHOCTHBIM MOIXOJOM B CTPYKTYpPE JIMYHOCTHBIX
PE3yJIbTATOB OCBOCHUSI Y4eOHOTO TpeaMeTa « XUMHUs» Ha YPOBHE CPEAHEr0 OOIIero o0pa3oBaHUS
BBIJICTICHBI CIIEYIOIINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCUUCKOM T'PAKIAHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEILBHOCTH U CAMOOIPEICICHUIO;

HaJu4Yre MOTUBAIIUU K 00YUYEHUIO;

L[EeJICHANIPABICHHOE pPa3BUTHE BHYTPEHHHX YOEXKIEHUN JMYHOCTH HA OCHOBE KIFOYEBBIX
[EHHOCTEW ¥ HCTOPUYECKUX TPATUINK 0a30BOM HAYKH XHMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIMXcs pPYKOBOJACTBOBAaThCS B CBOEH NI€ATEIHHOCTH
[IEHHOCTHO-CMBICTIOBBIMH ~ YCTAHOBKAMH, TPUCYIIUMHU  IIEJIOCTHOM CHCTEME XHMHUYECKOTO
o0pa3oBaHus;

HaJU4He MPaBOCO3HAHUS IKOJIOTHYECKON KyJIbTYpPhl U CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTH
KU3HEHHBIC TIUTAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS YUEOHOTO MpeaMeTa « XUMHUs JOCTUTAIOTCS B €MHCTBE
yueOHOW W  BOCHHUTATEIbHOW  JEATENBHOCTM B  COOTBETCTBMM C T'YMaHUCTHYECKHMH,
COIIMOKYJIbTYPHBIMH,  JTyXOBHO-HPAaBCTBEHHBIMU  IICHHOCTAMH ¥  HJACaJlaMH  POCCHUHCKOTO
TpaXJIaHCKOTO OOIecTBa, MNPUHATHIMA B OOLIECTBE HOPMAMH U TMpaBWJIaMH MOBEICHUS,
CIOCOOCTBYIOIIMMH TIPOIIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAaHOBJICHUS
JTUYHOCTH 00YYarOIINXCS.

JInyHOCTHBIE  PE3yNbTaTHl  OCBOCHHS  ydeOHOro nmpeamera «XHUMHUS»  OTPaXaroT
c(OPMUPOBAHHOCTH OIBITA MMO3HABATEIBHOW M MPAKTUYECKON NEATETbHOCTH OOYyYaIoUIuXcs II0
peanu3anuy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCJI€ B YaCTHU:

1) rpaxIaHCKOTr0 BOCIIUTAHUS:

* OCO3HAHUsSI 00YUYAIOIUMHUCS CBOMX KOHCTHUTYITHOHHBIX TPaB U OOS3aHHOCTEH, YBAKECHUS K
3aKOHY U MPABOMOPSIIKY;

* TPEACTABJICHHUS O COIMAIBHBIX HOpPMAax M TMpaBUJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHUBE;

* TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIBHOCTH MPHU CO3AaHUU YYEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U MMO3HABATENbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKIX YKCIIEPUMEHTOB;

* CMIOCOOHOCTH TIOHMMATh UM MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyYMEHTHI JAPYTHX
MIPH aHAJIN3€ Pa3INYHBIX BUIOB yUeOHON AESITETbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:



* [ICHHOCTHOI'O OTHOILIEHHSI K ICTOPUYECKOMY M HAYYHOMY HACJIEANI0 OTEYECTBEHHOW XUMHUH;

* YBOKCHHUSI K MPOIIECCY TBOPUECTBA B OOJIACTH TEOPHUH U MPAKTUYECKOTO MPUMEHEHHSI XUMUH,
OCO3HAaHHUS TOTO, YTO JOCTH)KEHUS HAYKU €CTh PE3yJIbTaT JUIUTEIbHBIX HAOIIOACHH, KPOIIOTINBBIX
3KCIEPUMEHTAJIBHBIX IIOUCKOB, IIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

* HHTEpeca U MO3HABATEIbHBIX MOTUBOB B IMOTYYSHHUH U MOCIEAYIONIEM aHAIN3€e HHPOPMAIUH
0 MEPEAOBBIX JOCTUKEHHUSAX COBPEMEHHON OT€UYECTBEHHON XUMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

* HPaBCTBEHHOI'O CO3HAHUs, YTUYECKOTO ITIOBECHUS;

* CIOCOOHOCTH OILIGHHMBAaTh CHUTYyallMd, CBSI3aHHBIE C XUMHUYECKUMHU  SIBJICHUSIMH,
W TNPUHUMATh OCO3HAHHBIE PEUIEHUS, OPUECHTUPYSICh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI HU
LIEHHOCTH;

* TOTOBHOCTM OILICHUMBAaThb CBOE IIOBEICHUE M IIOCTYIIKM CBOMX TOBAPHILEH C MNO3ULIMI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUN 3TUX MOCTYIIKOB;

4) popMHUpPOBaHUS KYJIbTYPbI 310POBbSI:

* TNOHMMAaHHUS IIEHHOCTeH 370poBOro M Oe30macHOro obpa3a >KHM3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (PU3NYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

* OO0 IeHUS TTpaBUII 0€30MacCHOTr0 OOpAIlEHUs C BEIECTBAMH B OBITY, MOBCEIHEBHOM JKU3HH
U B TPYJIOBOH JESATEIBHOCTH;

* MIOHMMAaHUS IEHHOCTH MPABUJI HHIUBUAYATHHOTO M KOJUIEKTUBHOT'O O€3011aCHOTO MTOBEACHUS
B CUTyalUsX, YTPOKAIOIINX 310POBbIO U )KU3HU JHOJEH;

* OCO3HAHMS TOCHEACTBUA W HENPHUATHS BPEAHBIX MPHUBBIYEK (YHNOTPEOJICHUS aIKOToJs,
HapKOTHUKOB, KYpEHMUS);

5) Tpy10BOr0 BOCIIMTAHUS

* KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-MCCIEI0BaTEIbCKON JIEATENbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U PYTUX BUAAX ACSITEIbHOCTH;

* YCTAaHOBKM HA AaKTUBHOE YYacTHE€ B PEIICHUHM NPAKTUYECKHX 3a7a4 COLUMAIbHOU
HAIMpPaBIEHHOCTHU (B paMKaX CBOETO KJiacca, MIKOJbI);

* UHTepeca K IPaKTUYECKOMY M3YUYEeHHIO MTpodeccuii pa3IuyHoro pojia, B TOM YHCJIe Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH N0 XMMUU;

* YBAKEHHUS K TPYAY, JIOIIM TPY/J1a U pe3ysbTaTaM TPYAOBOU JEATEIbHOCTH;

* TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAIbHON TPaeKTOpPHH 00Opa3oBaHMsl, OyayIieit
npodeccun U peanu3aluy COOCTBEHHBIX XHU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XUMHUU, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) IKOJIOrNYECKOTO BOCTIUTAHUSI:

* DKOJIOTMYECKHU IIeIeCO00Pa3HOr0 OTHOILIEHUS K MPHUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emie;

* MOHUMAaHUS TT00ATBHOTO XapaKTepa KOJOTHYECKHX MPOoOJieM, BIUSHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

* OCO3HAaHUSA HEOOXOIMMOCTH HCIIOJIb30BAHUS JAOCTHXKCHUNM XMMHUU JIJISl PEIIeHUs BOMPOCOB
PalMOHAIBHOTO PUPOIOIOIB30BAHNS;

* AKTUBHOIO HENPUATUS AECHUCTBUM, NMPUHOCSIIIMX BPEI OKPYKAIOUIEH NPUPOIHOM Cpele,
YMEHHUSI TPOTHO3MPOBATH HEOIArOMPHUATHBIE HSKOJOTUYECKHE ITOCICACTBUS MPEANPUHAMAECMBIX
JNEUCTBUN U NIPEAOTBPAIIATh UX;

* HAJIM4YM PA3BUTOrO 3KOJIOTMYECKOTO MBIIUICHHS, 3KOJIOIMYECKON KyJIbTYpbI, OIBITA
JEATEIbHOCTH  DKOJOTMYECKOM  HANpPAaBIEHHOCTH, YMEHUS  pPYKOBOACTBOBATHCA HMH B
MMO3HABATEIPHOW, KOMMYHHUKATHBHON M COIMAJIBLHON MPAKTHKE, CIOCOOHOCTH M YMEHHUS aKTHBHO
MPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS:

* ¢(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS
HayKH U 00IIIECTBEHHOM MPAKTHKU;

* MOHUMaHUS cnenupUKd XUMUU KaK HayKd, OCO3HaHUs €€ ponu B (HOPMUPOBAHHUH
paIMOHAIBPHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUM IEJIOCTHOIO MPEACTaBIEHUSI 00 OKpYyXKaroIieMm
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MUPE KaK O €IUHCTBE MPUPOJBI U YEJIOBEKA, B IO3HAHUU ITPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUU
pobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

* yOexxIE€HHOCTH B 0OCOOOW 3HAUYMMOCTH XUMMHU sl COBPEMEHHON LMBWIM3ALUU: B €&
TYMaHHCTUYECKON HAMNpaBICHHOCTH W BAKHOW pOJMM B CO3JaHMM HOBOW 0aszbl MaTepHalbHOU
KYJIbTYpBl, PEIIEHUH TIJI00albHBIX HPOOJIEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOIA,
JHEPreTHYECKOH, MUIIEBON U SKOJIOTHYECKON OE30MacHOCTH, B PA3BUTUU MEAHUIIMHBI, 00ECTICUCHUN
YCIIOBHH YCIIEIIHOTO TPYZAA U 3KOJIOIMYECKH KOM(OPTHOM KU3HU KaXKI0T0 4ieHa OOLIeCTBa;

* €CTECTBCHHO-HAy4YHOM TIPAMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJOB IIO3HAHWI,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4YaeMble 3HAHUS IS
aHaJIn3a U OObSACHEHUS SBJICHUI OKPY>KAIOILEro MUpa U MPOUCXOAAIUX B HEM U3MEHEHUH, YMEHUS
nenaTb 0OOCHOBaHHbIE 3aKJIIOUCHHsI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOLIMXCS JAHHBIX C LIEJIbIO
IIOJIy4YE€HUS JOCTOBEPHBIX BBIBOJIOB;

* CIIOCOOHOCTH CaMOCTOSITEJIBHO MCII0JIb30BaTh XMMUYECKHE 3HAHUSA AJIS PELICHUs IPoOJIeM B
peabHBIX KU3HECHHBIX CUTYaLMIX;

* HHTEpECa K ITO3HAHUIO U UCCIIEA0BATEIbCKON NEATEIBHOCTH;

* TOTOBHOCTM M CHOCOOHOCTHM K HENPEpPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BAHUIO, K
aKTUBHOMY IOJIyYEHHIO HOBBIX 3HaHUI 110 XUMHU B COOTBETCTBHUHM C )KU3HEHHBIMHU MOTPEOHOCTSIMU;

HHTEpeca K 0COOEHHOCTSM TPYy/Aa B Pa3IMUHBIX cepax NpoPecCHOHATbHON AESITETbHOCTH.

METAINPEIMETHBIE PE3YJIBTATDBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHUS Y4eOHOro peaMeTa « XuMush» Ha ypPOBHE CPEIHETO
o0m1ero 00pa3oBaHUs BKIIFOYAIOT:

* 3HauMMble UIsI (POPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOUIMXCA MEXKIUCHUIUTMHAPHBIC
(MexXIpeIMeTHbIE) 00IIeHay YHbIE OHSITHS, OTPAYKAIOLIUE LEIOCTHOCTh HAYYHON KapTUHBI MUpa U
crenu(uKy METOAOB IO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HaykKax (MaTepus, BEIIECTBO,
JHEPrus, SBIICHUE, TPOIIECC, CHCTEMA, HAyYHBIN (DAKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIIeZIOBaHKE, HAOMI0IeHIE, U3MEPEHUE, SKCIIEPUMEHT U ApYyTHe);

* YHUBEpCaJIbHbIE yueOHbIE JeCTBUS (103HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYJISTUBHbIE),
obecneunBaromue GopmupoBanue (HYHKIMOHATBFHOM TPAMOTHOCTH M COLMATBHOW KOMITETEHITUN
o0ydJaronmxcs;

*  CIOCOOHOCTh  OOYYArOIIMXCS ~ WCIONB30BaTh  OCBOGHHBIE  MEXIAUCIMILTUHAPHEIE,
MHPOBO33PCHYCCKNEC 3HAHWA U YHUBCPCAJIBHBIC y‘Ie6HBIC I[Gf/iCTBPI?[ B II03HABATEILHOU U COHHaHBHOﬁ
MIPaKTHKE.

MeranpeamMeTHbie  Pe3yJbTaThl  OTPAXAIOT OBJIAJICHUE YHHBEPCAIbHBIMU  yU4€OHBIMHU
MO3HABATENbHBIMU, KOMMYHUKATUBHBIMH U PETYISATUBHBIMH JIEHCTBUSMHU.

OByaieHne YHMBEPCAILHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHUe AeiiCTBUS:

* CaMOCTOSTENIEHO (OpMynHpoOBaTh W aKTyaIHM3UPOBaTh TMPOOJIEMY, BCECTOpPOHHE &
paccMaTpuBarth;

* ONpEACNATh ICNU JIEATSIBHOCTH, 3aJaBas IMapaMeTpbl W KPHUTEPUH HUX JOCTHIKCHHS,
COOTHOCHUTH PE3YyIbTAaThl IEATEIHLHOCTHU C MOCTABICHHBIMH HIETSIMU;

®* HCIIOJB30BaTh IIpPpU OCBOCHUH 3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIINIJICHUA — BBIACIIATH
XapakTepHble TMPU3HAKK TIOHATUA ¥  yCTAaHABIMBaTh WX B3aMMOCBS3b, HCIOIB30BaTh
COOTBCTCTBYIOIIHEC MMOHATUA TJIA 00BsICHEHNS OTACJIIbHBIX q)aKTOB u ﬂBHeHHﬁ;

* BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KIacCU(DHUKAIINH BEIIECTB U XUMUYECKUX PEaKIUi;

® YCTaHABJIMBATb MPUYNHHO-CJIICACTBCHHBIC CBA3HN MCXKIY N3YUaCMbIMU SIBJICHUSAMU,

* CTPOHTH JIOTHUECKUE PACCYXACHUS (MHIyKTUBHBIC, TEAYKTUBHbIE, TI0O AaHAJIOTHH), BBISIBIIATH
3aKOHOMEPHOCTH M IPOTUBOPEYHUS B PacCMaTPUBAEMbIX SBJICHUAX, (POPMYIHUPOBATH BHIBOJBI U
3aKJTFOUCHUS;

¢ IMPUMCHATH B MPOUECCEC MO3HAHUA, HCIIOJIB3YyEMbIC B XUMUHN CUMBOJUYCCKUC (3HaKOBBIe)
MOJIeTIH, TTPe0Opa3OBLIBATh MOJAEIBHBIE MPEACTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
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XUMHUYecKas popMyJia, ypaBHEHHE XUMUYECKON peaKkluy — P PEIICHUH yUeOHBIX TO3HABATEIbHBIX
U TPAKTUYECKUX 3a/1ay, MPUMEHSITh Ha3BAaHHbBIE MOJCIbHBIC NPEICTABICHUS JUISI BbBISBICHUS
XapaKTEPHBIX IPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUIl.

2) 0a30BbIe HccJIe0BaTeIbCKHE 1eiiCTBUS:

* BJIaJIETh OCHOBAaMHU METO/I0B HAYYHOI'0 MIO3HAHUS BELIECTB U XUMUYECKUX PEAKLINN;

* (QopmynupoBaTh LeMM W 33AaYM  MCCIEOBAaHUS, MCIOIB30BaTh IOCTABJICHHBIE U
CaMOCTOSITENILHO C(OPMYIHPOBAHHBIEC BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMS U OCHOBBI IS
(hopMUPOBaHUS TUTIOTE3HI 10 IPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUN;

* BIJIAJIETh HAaBBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHMS M MPOBEACHUS YUYEHHUYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH yYMEHHUS HAONIONATh 3a XOJOM IPOIECcCa, CaMOCTOSITEIBHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (opMynIupoBaTb OOOOIIEHUS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB KCCIEAOBAHUS, COCTaBISAThH OOOCHOBAaHHBIM OTUET O TPOICIAHHON
pabore;

* IpuOOpeTaTh ONBIT YYEHUYECKOH HCCIIeAOBATENLCKOM W TPOEKTHOW JAEATENbHOCTH,
MPOSABIISATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB pEelIeHUs
MIPaKTUYECKUX 3aj1a4, IPUMEHEHUIO Pa3IMYHbIX METOOB ITO3HAHUS.

3) paGora c unopmaunmeii:

* OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(DOpMAIMY (HAyYHO-TIOYJIsIpHAS JTUTEpaTypa
XUMHUYECKOTO COJEp>KaHus, CIpPaBOYHbIE TMocoOusi, pecypcel MHTepHera), aHaIM3UPOBATH
MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HOPM MPEICTABICHHS, KPUTHIECKU OIICHUBATH €€ JJOCTOBEPHOCTH
1 HENIPOTHUBOPEUYUBOCTH;

* (opMynHpoBaTh 3alpoChl M MPUMEHATH pPA3IMYHBIE METOAbI IPU IOMCKE U OTOOpE
uH(popMaluy, HeOOXOAUMOM /IJIsl BBIMOTHEHUS YYeOHBIX 3aa4 ONpeAeaEHHOrO TUTIA;

* MPUOOPETATh OIBIT HCIOJB30BAHMS WH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHA W
Pa3IMYHBIX TOMCKOBBIX CUCTEM,;

* CaMOCTOSTEIBHO BBIOMpATh ONTHMAJIbHYIO (hOpMY MpeacTaBiIeHHS WH(GOpMAIHMU (CXEMBI,
rpaduky, TuarpamMmbl, TaOIUIBI, PUCYHKU U IPYTHE);

* ICTIOJIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEJICTBA IIPU padOTE C XUMUYECKOM HHPOpMaIueil:
MPUMEHSITh MEXIpEAMETHbIe ((PU3NYECKUe W MaTeMaTHYeCKHe) 3HAKU M CHUMBOIBI, (OPMYIIBL,
ab0peBHaTypbl, HOMEHKJIATYpY;

* HCIIOJIB30BaTh U IPE0OPA30BHIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATIISAHOCTH.

OBiajeHne YHMBEPCAJILHBIMA KOMMYHHUKATUBHBIMH J1€liCTBUSIMU:

* 3a7aBaTh BONPOCKI 10 CYIIECTBY OOCYyXJaeMoW TEeMbl B  XOJe JUajiora
W/WAM  JUCKYCCUM, BBICKAa3bIBaTh UACH, (OPMYIHUPOBATH CBOHM TMPEITIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MTPEJIOKCHHOM 3a/1a4U;

* BBICTYNAaTh C TMPE3CHTAIlMEl pPe3yJabTaTOB IO3HABATEIBHON NEATENBHOCTH, IMOJIYYCHHBIX
CaMOCTOSITEITFHO FJTH COBMECTHO CO CBEPCTHUKAMU TTPH BBITOJIHEHUN XHMHUYECKOTO YKCIIEPUMEHTA,
MPAKTUYECKONH pabOThl MO HCCIEJOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, pealn3alli y4eOHOTO
MPOEKTa 51 (dhopMyIMpoBaTh BBIBOJBI
0 pe3yJbTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MMyTEM COTTIACOBAHUS TIO3UIIHIA B X0J1€ OOCYKICHHUS U
oOMeHa MHEHUSIMU.

OByaeHne YHMBePCAJIbHBIMHU Pery/jsiTHBHBIMU /1€fiCTBUAMM:

* CaMOCTOSITEJIbHO IUIAHMPOBATh M OCYLIECTBIISATH CBOIO IIO3HABATEIBHYIO JESATEIBHOCTD,
ompezensis €€ LEIU W 3aJayd, KOHTPOJMPOBATH M IO Mepe HEOOXOIMMOCTH KOPPEKTHUPOBATH
npeJularaeéMblii  aJrOpUTM JEHCTBHM NpPHU BBHINOJHEHUHM YYE€OHBIX M HCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Haubosiee 3(PPEeKTUBHBIA COCOO MX pElIeHHs ¢ YYETOM MOJIYYEHHsS] HOBBIX 3HAHUU O
BELIECTBAX U XUMHUUYECKUX PEAKLIUAX;

* OCYILECTBJIATE CAMOKOHTPOJIb CBOCH NEATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.



IMPEAMETHBIE PE3YJIBTATDI 110 YYHEBHOMY ITPEIMETY «XUMMUSD»
(HA BA3OBOM YPOBHE, 110 I'OJAM OBYYEHMUA)

10 KJIACC

[IpenMeTHBIe pe3yIbTaThl OCBOEHUS Kypca «OpraHndeckasi XuMus» OTpaXKaroT:

* c(OPMUPOBAHHOCTH MPEACTABICHUI O XUMUYECKOM COCTABIISIIOIICH €CTeCTBEHHO-HAYYHON
KapTUHbI MHUpA, POJIM XMMUU B TO3HAHWUU SBICHUHA NPUPOABI, B (POPMHUPOBAHUU MBILIUICHUS U
KyJIbTYpPbl JINYHOCTH, €€ (YHKIMOHAJIBHOW TIpaMOTHOCTH, HEOOXOAMMON ISl pelIeHUs
NPAaKTUYECKUX 337ady M OSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370pPOBBIO U
MIPUPOIHOM Cperie;

* BJIa/ICHUE CUCTEMOM XUMUYECKUX 3HAHUN, KOTOPAasl BKJIIOUAET: OCHOBOIIOJIAraoINe TOHITHS
(XMMUYEeCKUIl 3JIeMEHT, aToM, »JJEKTPOHHAas O000JOYKa aromMa, MOJIeKyJa, BaJlEHTHOCTb,
AJIEKTPOOTPHUIIATEILHOCT, XUMHYECKas CBs3b, CTpPyKTypHas Qopmyna (pa3BépHyTas U
COKpalIéHHasi), MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00bEM, YIIIEpOJIHBIN CKeJeT, (yHKIMOHATbHAS
rpynma, pajukai, U30Mepus, H30Mepbl, FOMOJIOTMYECKUH s, TOMOJIOTH, YIJIEBOAOPOIbl, KUCIOPO.
U a30TCOJAEpIKAIIUE COCTMHEHHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIC
COEJIMHEHMS); TEOPUU U 3aKOHBI (TEOpUsl CTPOCHMsI opraHndeckux Bemects A. M. byTiieposa, 3akoH
COXPaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHH; MUPOBO33PEHUYECKUE
3HAHUA, JIEKalHe B OCHOBE MOHUMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XUMMUYECKUX SIBICHMH,
(bakToNOrnuecKue CBEACHHUS O CBOWCTBAX, COCTaBe, MOJy4eHHWHU M 0€30MacHOM HCIOJIB30BaHUU
BaXHEHIINX OPraHUYECKUX BELIECTB B ObITY U MPAKTUYECKOM 1€ATEIbHOCTH YEI0BEKa,

* chOpMHUPOBAHHOCTh YMEHUH BBISIBJIATH XapaKTepHbIC PU3HAKYU MOHSATUH, YCTAaHABINBAThH UX
B3alMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLIME MOHSTHUS NpPU ONUCAHUM COCTaBa, CTPOEHUS U
MIPEBpAIICHUI OPraHUYECKUX COCIUHEHUN;

* c()OpMUPOBAHHOCTb YMEHHUN HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJIMKY U COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpamEHHOM) HopMyn OpraHudecKuX BEIECTB U
YpaBHEHUH XMMMUYECKUX PEaKLUi, U3rOTABJIMBATH MOJIEIM MOJIEKYJ] OpPraHMYE€CKHX BEIIECTB JJIs
WUTIOCTPALIMM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

* c(hopMHPOBAHHOCTh YMEHUN YCTaHABIMBATh NMPUHAIICKHOCTh M3YyUYEHHBIX OpPraHUYEeCKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K OIPEICIEHHOMY KJIacCy/TpyTIe COeIMHEHUH (YTI1eBOA0POIbI,
KHCIIOPOJI M a30TCOJEpIKalllli€ COETUHEHUS, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs), JaBaTb UM
Ha3zBaHUs 1o cuctemarndeckoil HomeHkiatype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHBIE
Ha3BaHMsI OTJENbHBIX OPraHMYECKHUX BELIECTB (ITWUJIEH, MPOIMWJIEH, AlleTUJIEH, ATHJICHTJIMKOIb,
IULepuH, (eHod, (GopMaibAeru]l, aneTaabAeru]l, MypaBbUHas KHUCJIOTa, YKCYCHas KHUCIIOTA,
OJIEMHOBAsI KUCJIOTa, CTEApUHOBAs KUCJIOTA, IIII0K03a, GPYKTO3a, KpaxMaJ, LeJlIi0103a, IIUIHH);

* chOpPMHPOBAHHOCTh YMEHHS ONPEAEIATh BUABI XUMHUYECKOW CBSI3U B OpPraHUYECKHX
COEIMHEHUX (OJIMHAPHBIE U KPATHBIE);

* c(hOpMUPOBAHHOCTb YMEHHS MPUMEHSTH IOJIOKEHUSI TEOPUH CTPOEHHSI OPraHMYECKHX
BemectB A. M. bytnepoBa st 0OBbsSICHEHHsI 3aBUCHUMOCTH CBOMCTB BEIIECTB OT WX COCTaBa U
CTPOEHMSI; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

* cOPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOEHUE, PU3NYECKUE U XUMHUECKHE
CBOMCTBA TUIHMYHBIX NPEACTABUTEIEN PA3IIMYHBIX KJIACCOB OPraHMUYECKUX BEUIECTB (METaH, JTaH,
STWJICH, TPOINWJIEH, aneTwuieH, OyTtaaweH-1,3, metunOyramueH-1,3, OeH307, METaHOJ, 3TAaHOI,
STUJICHIJIMKONb, TJIMIEPUH, (PEHOJ, aleTanblIerus, MypaBbuHas M YKCyCHas KHCIIOTHI, IJIIOKO3a,
Kpaxmall, LeJUII0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WUTFOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXKIY
HUMH YpPaBHEHUSIMU COOTBETCTBYIOIIMX XMMHYECKHX PEAKIHUI C MCIOJIb30BAaHHUEM CTPYKTYPHBIX
(opmyu;

* ¢(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKH YTIEBOAOPOAHOTO ChIphs (HEDTH,
MPUPOJHBIN Ta3, Yroib), crocoObl MX MepepabOTKU W MPaKTUYECKOe MPUMEHEHHE MPOJYKTOB
nepepadoTKH;
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* c(hopMHUPOBAHHOCTH YMEHHM MPOBOJUTH BBIYUCICHUS [0 XUMUYECKUM ypaBHEHUSM (Macchl,
00bEMa, KOIMYECTBAa HCXOJHOTO BEIIECTBA MIIM MPOAYKTA PEakIH MO M3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO u3 HCXOJIHBIX BEILECTB
WM NIPOJIYKTOB pEaKLun);

* cOpMUPOBAHHOCTh YMEHUH BIAJETh CHCTEMOI 3HaHHUN 00 OCHOBHBIX METOJAX HAYYHOI'O
MO3HAHUS, UCTIOJIb3YEMBIX B XUMHHU MIPU U3YUYEHUH BEIECTB U XMMUYECKHX SBJICHUH (Ha0t0qeHHE,
U3MEpEeHHUe, HKCIIEPUMEHT, MOJEIUPOBAHKE), UCIOIb30BaTh CUCTEMHBIE XMMHUYECKUE 3HAHUS IS
NPUHATUS PEUIEHUA B KOHKPETHBIX >KU3HEHHBIX CHUTYalUSX, CBSA3AHHBIX C BEIIECTBAMH M HX
IIPUMEHEHHEM;

* c(pOpMUPOBAHHOCTh YMEHUH COOIIOAATh MpaBUiia MOJL30BaHUS XUMHUYECKON MOCYAOW U
1ab0paTOpHBIM 000PYJOBAaHHEM, a TaKXe IMpaBWiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSAMU 110 BBIITOTHEHUIO J1a00PATOPHBIX XUMHUYECKUX OTIBITOB;

* chOpMUPOBAHHOCTh YMEHUN IUJIAHHUPOBATh U BBIIOIHATH XUMHUYECKUNA OSKCIIEPUMEHT
(npeBpallleHUs OPraHUYECKUX BELIECTB NpPU HArpeBaHUM, IOJIyYEHHE ITUJIIEHA U U3YYEHHUE €ro
CBOMCTB, KaUeCTBEHHBIC PEAKI[MU OPraHUYECKUX BEIIECTB, JIEHATypalusi OEIKOB MPU HAarpeBaHUU,
[[BETHBIE PEAKIH OCITKOB) B COOTBETCTBUH C IPAaBUJIAMU TEXHUKU 0€30MaCHOCTHU MPU OOpaIICHUH C
BElIECTBAMH U JTAOOPATOPHBIM 00OPYJOBaHHMEM, TMPEACTABIATh PE3YJNbTaThl XHUMHUYECKOTO
SKCIIEpUMEHTa B (pOpMeE 3alCH YPAaBHEHUH COOTBETCTBYIOIIMX PEAKIMA U (POPMYIMPOBATH BHIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

* chopMHPOBAaHHOCTH YMEHHH KPUTHYECKH AHAIU3WPOBATh XUMHUYECKYI0 HH(OPMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeCcTBa MaccoBoil uHpopmaiu, UHTEpHET U APYyTux);

* chOpPMHPOBAHHOCTh YMEHHH COONIONATh MpaBUa HKOJOTHYECKH IIEJIECO00pa3HOTO
MOBE/ICHUA B OBITY U TPYIOBOM JEATEIBHOCTH B LIEJISIX COXPAaHEHHUS CBOETO 370POBbs U OKPYIKAIOIIeH
IIPUPOJHOM Cpepl, OCO3HABATh OIACHOCTHh BO3JECHCTBUS Ha JKUBBIE OPTraHU3MBbI OIPEIEIEHHBIX
OpPraHMYECKUX BEIIEeCTB, MOHMMAas cMbicn mokasarens [IJIK, moscHATe, Ha mpumepax crocoObl
YMEHBIICHHUS U IPEAOTBPALIEHUS X BPEAHOIO BO3ACUCTBUS HA OPTaHNU3M YEIJIOBEKA,

e nnsi 0Oy4YarOIIMXCSl C OTPAaHMYEHHBIMU BO3MOXHOCTSMHU 3J0POBbS: YMEHUE HPUMEHSTH
3HaHHA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SIBJICHMIA;

11 KIIACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XuMHUsD» OTPaKakoT:

* c(hopMUPOBAHHOCTH MPECTABICHUIN: O XUMUYECKON COCTaBIISIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUpA, POJIM XUMUU B TO3HAHUU SIBJICHHH MPHUPOABI, B (OPMUPOBAHUU MBILIUICHUS U
KYJbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOIUMOMN HJisi pEIICHUS
MPAKTUYECKUX 3a/ad M DKOJOTHYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U
MPUPOIHOM CpeJe;

* BJIQJICHUE CUCTEMOM XMUMHUYECKUX 3HAHUM, KOTOpask BKIIOYAET: OCHOBOIOJIATAIOIINE TTOHATHS
(XUMHYECKUI 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJIEKYJa,
MOJIb, MOJISIPHBII 00BEM, BaJICHTHOCTb, AIEKTPOOTPHUIIATEILHOCTh, CTENIEHb OKUCIICHHS, XUMUYECKas
CBs3b (KOBaJIeHTHAs, WOHHAs, METaJUIMYecKasi, BOJOPOJHAS), KPUCTAJUIMYECKAs PEIIETKa, THIIBI
XUMHUYECKUX PEAKLU, paCTBOP, AJIEKTPOIUTHI, HEIJIEKTPOJIUTHI, FJEKTPOIUTHYECKAS JUCCOLUALINS,
OKHCJIUTENh, BOCCTAHOBUTENh, CKOPOCTh XUMHUECKOW PEAKIINH, XHMHUYECKOE PAaBHOBECHE); TEOPUH
1 3aKOHBI (Teopus 3JIEKTPOJIMTUUECKONW aucconuanuu, nepuoandeckuii 3akon . Y. Menpaeneena,
3aKOH COXPAaHEHUS MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAIIECHUS YHEPTUU TP XUMHUYECKHUX
peaklusX), 3aKOHOMEPHOCTH, CAUMBOJIMUECKHUH SI3bIK XUMUU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAITUE
B OCHOBE TMOHHMMAaHHUS MPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKUX SIBJICHHH, (PAKTOJIOTUYECKUE
CBEICHHUS O CBOMCTBaX, COCTaBe, IOJYYCHUH U O€30IMaCHOM HCIOJIb30BAHUM Ba)KHEUIITHX
HEOPTraHUYECKHUX BEIIECTB B OBITY U MPAKTHUUECKOU JEATETLHOCTH YETIOBEKA;

* c(hOpMHUPOBAHHOCTh YMEHUH BBISIBISTH XapaKTepHbIC PU3HAKYU MOHSATUH, YCTAHABINBAThH UX
B3alMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU ONMUCAHUN HEOPTraHUYECKUX BEILECTB
Y UX MPEBPALLECHUM;
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* cOpMUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XUMHUYECKYIO CHUMBOJHUKY IUIS COCTaBJICHUS
(dbopMyJ1 BEIIECTB U ypaBHEHUI XUMHUECKUX pEaKIHii, cucteMatndeckyro HoMmeHkiarypy (IUPAC)
U TPUBHUAIbHBIE HA3BaHMS OTJEJIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbINA ras, YrJIEKHCIbIA ras,
aMMHaK, raiéHasi U3BeCTh, Heral€Hasi U3BeCTb, IUThEBAs COJa, IUPUT U JPYTHE);

* chopMHUPOBAHHOCTH YMEHHI OMpPENEIsITh BAJIGHTHOCTh U CTENEHb OKUCICHHS XUMUYECKUX
3JIEMEHTOB B COECIUHEHUSX Pa3JIMYHOIO COCTaBa, BUJ XMMHUYECKOW CBSI3U (KOBAJEHTHAs, NOHHAs,
METaJlJIN4YecKasi, BOJOPOJAHAsA) B COEAMHEHUSAX, THI KPHUCTAJUIMYECKON PEmETKH KOHKPETHOIO
BelleCTBa (aTOMHasi, MOJIEKYJISIpHAs, WOHHAs, METaJUIMYecKas), XapakTep cpeabl B BOJHBIX
pacTBopax HEOPraHMYECKUX COCAMHEHMUIA;

* c(OPMHUPOBAHHOCTb YMEHHI yCTaHABIMBATH MPUHAICKHOCTh HEOPTAHUUECKUX BELIECTB 10
UX COCTaBy K OIpeneiaEHHOMY Kiaccy/Tpynre COeAMHEHUU (TpOCThie BEIIeCTBA — METAJUIbl U
HEMETaJlTbl, OKCHU/Ibl, OCHOBAHUS, KHCIOTHI, aM(pOTEpHbIE TUAPOKCHUIBI, COJIH);

* chOpMHUPOBAHHOCTh YMEHHM paCKpbIBaTh CMBICH Meproaudeckoro 3akoHa /1. 1. MenneneeBa
U JIEMOHCTPUPOBATh €T0 CUCTEMATH3UPYIOILYI0, OOBSICHUTEIBHYIO U TPOTHOCTUYECKYIO (PYHKIINY;

* cOPMUPOBAHHOCTh YMEHUHN XapaKTepPH30BaTh dJIEKTPOHHOE CTPOCHHE aTOMOB XUMUYECKUX
anemeHToB 1—4 nepuonos Ilepuoguyeckoit cucrembl xumudeckux sinemeHToB [l. Y. Menneneena,
UCIIOJIB3YsI MOHATHS «S-, P-, J-3JIEKTPOHHBIC OPOUTATNY», «IHEPTETHYECKUE YPOBHM», OOBSICHSTH
3aKOHOMEPHOCTH MU3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COEIMHEHHUI IO Mepuojam u
rpynnam [lepuonudeckoii cuctembl xumuueckux 3nemeHToB /1. . Menneneena;

* ¢(hOpMUPOBAHHOCTh YMEHHUN XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3INYHBIX KJIACCOB, TOATBEPK/IaTh CYIIECTBOBAHUE T€HETUYECKOM CBSI3U
MEXJly HEOPraHMYECKHMMH BEILECTBAMHU C ITOMOIIBI0 YPAaBHEHUN COOTBETCTBYIOLIUX XUMHYECKHX
peaKIuii;

* c(OPMHPOBAHHOCTh YMEHHUS KIACCH(PHUIIMPOBATH XMUMHYECKHE PEAKIUH 0 Pa3IMYHBIM
MpHU3HaKaM (YUCIy U COCTaBy PEarupyrolux BEIIeCTB, TeIIOBOMY 3D (eKTy peakinu, n3MEHEHUIO
CTETIEHEH OKMCIICHUS 2JIEMEHTOB, OOPAaTUMOCTH PEAKIIMH, YIACTHIO KaTau3aTopa);

* cOPMUPOBAHHOCTh YMEHUI COCTABIISITh YPABHEHUS PEAKIUN PA3TUYHBIX TUIIOB, MTOJIHBIE U
COKpalIEHHbIE YPaBHEHUS peaKlliii HOHHOI'O0 0OMEHa, YUUThIBAs yCIOBHS, IPU KOTOPBIX 3TU PEaKuu
UIYT 10 KOHIA;

* chopMHpPOBAaHHOCTH YMEHUI MTPOBOJAUTH PEAKLINH, OATBEPKAAIOIINE KAUECTBEHHBIN COCTaB
Pa3IMYHBIX HEOPTaHUYECKUX BEIECTB, PACIO3HABATH OMBITHBIM MyTEM HOHBI, PUCYTCTBYIOIINE B
BOJHBIX PaCTBOpaxX HEOPraHUUECKUX BEILECTB;

* cOpMHUPOBAHHOCTh YMEHHUIl PaCKpBIBaTh CYIIHOCTh OKHCIMTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxkiuii IoCpPeICTBOM COCTaBIEHMSI 3JIEKTPOHHOT0 OanaHca ATUX PEeaKIHii;

* c(hOPMUPOBAHHOCTh YMEHHUH OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHYECKOW peakIiuu OT
pa3nuyuHbIX (AKTOPOB; XapaKTep CMEIICHHUSI XUMHUUECKOTO pAaBHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO
BozaeicTBus (npuniun Jle Hlatense);

* ¢(hopMHPOBAHHOCTh YMEHUHN XapaKTEpHU30BaTh XUMHUUYECKUE MPOIIECCHI, JIEKAIIE B OCHOBE
MPOMBIIIJICHHOTO TOJY4YEeHUS CEepHOWM KHCIOTHI, aMMHaka, a Takxke C(HOpMHUPOBAHHOCTh
npencTaBieHUid 00 OOIIMX HAy4yHBIX NPUHIHUMNAX M SKOJOTMYECKHX MpodieMax XMMHUYECKOTO
IIPOU3BO/ICTBA;

* cpOpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUMCICHUS C MCIOJIb30BAaHUEM IOHSITHUS
«MaccoBasi 0TSl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOLICHHUH Ta30B MPU XUMHUYECKUX PEAKIIHSIX,
Macchl BellecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM 00bEMY
OJTHOTO M3 YYaCTBYIOIIMX B PEAKLMHU BEIIECTB, TEIJIOBOTO 3(PQeKTa peakui Ha OCHOBE 3aKOHOB
COXPaHEHHUS MacChl BELIECTB, IPEBPAILIEHUS U COXPAaHEHUS SHEPTHH;

* c(pOpMUPOBAHHOCTh YMEHUH COOIIOJATh MpaBUjia MOJb30BAHUS XMMHUYECKON MOCYAOW U
abopaTOpHBIM O00OpPYJOBAaHUEM, a TaK)Ke TMpaBUiIa OOpaIeHUs] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU IO BBITTOTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OTBITOB;

* c(HOpMHUPOBAHHOCTh YMEHHI IIJITAHUPOBATh W BBIMOJIHATE XUMHUYECKHH HKCIIEPUMEHT
(paznokeHue Nepokcuaa BOAOPOJa B MPUCYTCTBUU KaTaJIW3aTOPa, ONPEAEIEHUE CPENBI PAaCTBOPOB
BEIIECTB C MOMOIIbI0 YHUBEPCATHHOIO MHIUKATOPA, BIMSHUE PAa3INYHBIX (PAKTOPOB HA CKOPOCTh
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XUMHYECKON peakiuy, peakliui HOHHOTO0 0OMeHa, KaueCTBEHHbIE Peakuu Ha cyb(dar-, KapOoHaT-
U XJIOpUJI-AaHUOHBI, HAa KAaTHOH aMMOHHS, PELIEHUE HSKCIEPUMEHTAIbHBIX 3aJad IO TeMaM
«Meramney u «Hemeramib») B COOTBETCTBUU C TMpaBUIAMH TEXHUKU OE30MacCHOCTH TMpHU
oOpalieHnu C BEHIeCTBAMH M JIa0OpaTOpHBIM O00OpPYJOBaHMEM, NPEACTABIATH PE3yJIbTaThl
XUMHYECKOTO OJKCIIEpUMEHTa B (opMe 3alliCH YpaBHEHUU COOTBETCTBYIOUIMX pEakuud u
(bopMyIHpPOBATH BBHIBOABI HA OCHOBE ITHX PE3YJIbTAaTOB;

* cOpMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYI HH(MOpMALHUIO,
I10JIy4aeMY0 U3 Pa3HbIX HCTOUHHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKaLUU, IHTEpHET U Ipyrux);

* chopmMHpOBaHHOCT, YMEHUN COONIOAATH IMpaBHJIa JKOJOTUYECKU II€JIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYAOBOH I€ATEIBHOCTH B LIEJSIX COXPAHEHHSI CBOETO 3/I0POBBS U OKpPY KaloLIen
MIPUPOJIHON Cpelbl, OCO3HABATH ONACHOCTb BO3/CHCTBUS HA JKMBBIE OPraHW3Mbl ONpPENEIEHHBIX
BEIIECTB, OHMMas cMbIci mokazatens [1/IK, moscHATh Ha mpuMmepax CrocoObl YMEHBIICHUS U
MIPEAOTBPALIEHUS UX BPEAHOTO BO3ACHCTBUS Ha OPraHU3M YEJIOBEKA;

* Ui OOYyYalOIIMXCS C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI: YMEHHE NPHUMEHSTH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUECKUX SBJICHMIA;
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TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA

«XHUMMUS»
10 KJIACC (1 YAC*34 HEAEJIM — 34 YACA)
No Koan4yecTBO 4acoB DuiekTpoHHbIE (HUGPOBDbIE)
n/n Hauvenosariie pasie 108 i TeM MPOrpaMMeLI Bcero Kontpoasnbie | IlpakTnueckue odpa3oBaTesbHbIE pecypChl
padoThI padoThI
Pa3znes 1. Teopernyeckue 0CHOBbI OPraHUYeCKOH XUMUM

1. | Ilpeamer opranuveckoi Xumun. Teopust CTpOCHHS 3 bubnmoreka

OpraHuyeckux coeauHenuii A. M. ByTieposa LIOK https://myschool.edu.ru/
Paznea 2. YrieBoaopoanbl

2. | IlpenenbHbIE yTI€BOAOPOABI — AIKAHBI 2 bubnmnoreka
1TOK https://myschool.edu.ru/

3. | HenpenenbHbIE YIIIEBOIOPOIBI: ATKCHBI, aTKAINCHBI, 6 1 bubnuorexa
ATTKIUHEI ILHOK https://myschool.edu.ru/

4. | Apomaruveckue yriieBOIOPOIbI 2 bubnuoreka
ITOK https://myschool.edu.ru/

5. | IlpupoHbIC UCTOYHUKH YTIIEBOJIOPOIOB H UX 3 bubnuoreka
nepepaboTka IHOK https://myschool.edu.ru/

Paznen 3. Kuciiopoacoaep:xainiue opranniecKue coeIuHeHus

6. | Cnuptel. DeHON 3 bubnmnoreka
ITOK https://myschool.edu.ru/

7. Anpaeruasl. KapOoHoBbIE KUCTOTHL. CIOKHBIE 7 1 Bbubnuoreka
3¢upbI LIOK https://myschool.edu.ru/

8. | YrmeBomabl 3 bubnmroreka
ITOK https://myschool.edu.ru/

Paznea 4. A3oTcoaepxaiiue OpraHnyecKue coeIuHeHus

9. | AMuHBL. AMHHOKHUCIIOTHI. beku 3 bubnmoreka

ITOK https://myschool.edu.ru/
Paspnen S. BeIcOKOMOJIEKY /IS PHbIE COCAUHEHNUS

10. [Tnactmaccer. Kayayku. Bomokua 2 bubmorexa

) ) LIOK https://myschool.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2
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11 KJIACC (1 YAC*34 HEJEJIM — 34 YACA)

Ne KoJsun4yecTBo 4acoB duekTpoHHbIE (LM (POBbHIE)
n/n HauvenoBanue pasie0s i TeM mporpamMmel Bcero Kontpoabsnbie | IlpakTHyeckue 00pa3oBaTe/bHbIe Pecypehbl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBbI OPraHMYeCKO XUMHH
1. | Ctpoenue aromoB. [leproguyeckuii 3aKoH 1 3 bubnuoteka
[lepuoauueckas cucteMa XUMHYECKUX JIEMEHTOB /. IIOK https://myschool.edu.ru/
H. Meunneneena
2. | Crpoenue atoMoB. [leprnonnyeckuii 3aK0H U 4 bubnuorexa
[Tepuoamdeckas cucTeMa XUMHUYISCKUX JIEMEHTOB /. LIOK https://myschool.edu.ru/
N. MenaeneeBa
3. XHUMHYECKUE PEeaKIUn 6 1 Bubimnoreka
ITOK https://myschool.edu.ru/
Paznen 2. Heopranuueckasi xummusi
4. | MeTtaibl 6 1 bubnmoreka
1TOK https://myschool.edu.ru/
5. | Hemeramisl 9 1 bubmmoreka
1TOK https://myschool.edu.ru/
6. | CBsI3b HCOPTAHUYECKUX U OPTaHUYCCKHUX BEIICCTB 2 bubmmoreka
1TOK https://myschool.edu.ru/
Paznen 3. Xumus u )Ku3Hb
7. | XuMHA ¥ KU3HD 4 bubanoreka
ITOK https://myschool.edu.ru/
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 3
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