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COJAEP/KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMer  opraHMYecKOM  XUMHUM: €€  BO3HMKHOBEHHE, DAa3sBUTUE U 3HAYCHUE
B IIOJIyYEHHUU HOBBIX BELIECTB M MAaTe€pHaJIOB. TeopHsl CTPOEHMsSI OPraHUYECKUX COEAMHEHUN A.
M. bytnepoBa, €€ ocHOBHble MOJIOKeHUs. CTpPyKTypHbIE (OPMYJbl OPraHUYECKUX BELIECTB.
["omosorus, nzomepus. XuMudeckas CBsI3b B OPraHUUYECKUX COSAMHEHUAX — OJMHAPHBIE U KpaTHBIE
CBSI3H.

[IpencraBienrne o0 KJIACCH(PHUKAIMKA OPraHUYECKUX BemlecTB. HOMEHKIaTypa OpraHMYecKHx
COEJMHEHUH (cucTeMaTH4ecKas) U TPUBUAJIbHbIC Ha3BaHMs BaKHEMIIMX MpPeICTaBUTENEH KIIacCOB
OpraHMYECKUX BEILECTB.

OKCIEpUMEHTAJILHBIE METOJIbl W3YYEHHUs BEIIECTB M MX INPEBPAILCHUN: O3HAKOMIICHHE C
o0Opa3LaMu OpraHMYECKUX BELIECTB M MaTepuajlaMM Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHX BEIIECTB, HAOIIOJCHUE U ONMCAHHUE JIEMOHCTPAILIMOHHBIX OIBITOB 10 MIPEBPAILEHUIO
OpPraHUYeCKUX BEIIECTB IIPU HArpeBaHUU (ILIaBJICHHE, OOYTTTMBAaHUE U TOPEHHE).

YriieBogopoanbl

AJKaHbBl: COCTaB M CTPOEHHUE, TIOMOJIOTMUECKUU psn. MeTraH M 3TaH — MpocTeiiiue
IPEJCTaBUTENIN aJIKaHOB: (PU3NYECKHE M XMMMUYECKHE CBOMCTBA (PEaKLMU 3aMELCHHsI U TOPEHMS),
HaXO0X/IEHUE B IPUPO/JIE, TOTYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJOTMYECKUI DPsiA. OTWIEH U NPONMIEH — IMPOCTEHIINe
IPEJICTABUTENIN AJIKEHOB: (U3WYECKUE M XHMUYECKHME CBOMCTBA (peakuuu TUAPUPOBAHUSA,
raJloreHUpOBaHUS, TUAPATALUHU, OKUCIICHHS U OJIMMEpU3alluN ), TOJy4YeHUE U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 m MetwnOyramueH-1,3: cTpoeHHe, BaKHEHIINE XHUMHUYCCKUC
cBo¥icTBa (peakuus noaumepusanuu). [losyueHre CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJIKHHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTHYECKUH psii. ALIETUIIEH — MPOCTEHIINMA
NpPEJCTaBUTENIb AJKHMHOB: COCTaB, CTpOeHHE, (U3NYECKHEe U XUMHUYECKHE CBOMCTBa (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATALIUN, TOPEHUS ), TOJIyU€HUE U IPUMEHEHHE.

Apenbl. beH3onm: coctaB, cTpoeHHe, (QHU3MUECKHE M XUMHUECKHE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAaHMs), TMOJYYEHHE U MpuUMeHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u Xumuyeckue c8OUCMBA (peakyuu 2anio2eHUuposanus U HUMpOGAHUs), NOLYYeHUe U
npumenenue. TOKCHYHOCTh ~ apeHOB.  ['eHeTMdeckas  CBA3b  MEXKIAY  YIJIEBOAOPOJAMH,
IIPUHAUIEKANIMMU K Pa3JIUYHbIM KJIacCaM.

[TpupoaHbIe UCTOYHUKH yTIeBo10poAoB. [IpupoaHblii ra3 u nonytHele HeQTsAHbIE ra3sl. HedTh
u e€¢ mnpoucxoxaeHue. CrocoObl mnepepabOTKH HEPTHU: MEPeroHka, KPEeKUHI (TepMUYECKHUH,
KaTaJuTHYecKuil), nuponus. IIpoaykTel nepepadboTku HEPTHU, UX IPUMEHEHHUE B IPOMBIIIIIEHHOCTH
U B ObITy. KaMeHHBII yrosib U IPOIYKThI €ro NepepadoTKH.

OKCepUMEHTAIbHBIE METO/Ibl M3YYEHHUs BEIIECTB M WX MPEBpallleHUH: O3HAKOMIIEHHE C
o0Opa3laMu IutacTMacce, KaydyykoB M pe3uHbl, koiutekuun «Hedte» u «Yromb», MonenupoBaHue
MOJIEKYJI YTJIEBOJOPOJIOB U rajOreHONPOU3BOIHBIX, TPOBECHIE NPAKTUYECKON pabOThI: MOTy4YEeHHE
ATUJIEHA U U3yYEHHUE €TO CBOMCTB.

PacuérHble 3a1auu.

Brruucnenus mo ypaBHEHHI0O XUMHUECKOM peakiuu (Macchl, 00bEMa, KOJIMUECTBA UCXOTHOTO
BElIeCTBA UM MPOAYKTa PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTHUECTBY OAHOIO U3 UCXOTHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIVH).

Kuciopoacoaep:kamme opranndeckue coelMHeHUs

[IpenenpHble OJHOATOMHBIE CHMPTHL. MeETaHON M JTAHON: CTPOEHHUE, (u3nueckue u
XUMHUYECKHE CBOMCTBA (peakiUM C aKTUBHBIMH METajulaMH, TajlOT€HOBOJIOPOJAMHU, TOPEHHE),
IpUMeHeHHe. BogopoaHbie CBSA3U MEXy MOJIEKYJIaMu ClIUPTOB. [leficTBUE METaHOIa U 3TaHOJIa Ha
OpraHM3M 4YeJIOBEKa.

MHOroaToMHbIE€ CIIUPTHI. DTUJICHIJIMKOJIb U TJIMIEPUH: CTPOCHHE, PU3NIECKUE U XUMUYECKHE
CBOMCTBA (B3aMMO/ICHCTBHUE CO IEJIOYHBIMUA METAJUIAMHU, KAUECTBEHHAsl PEaKIUs HA MHOI0aTOMHbIE
cnupThl). JlelicTBUE HA OpraHu3M uenoBeka. [IpuMeHenne rinnepyrHa u ATUIICHTIIUKOJIS.

®DeHOoJI: CTPOCHUE MOJICKYJIbI, (U3UYECKHE U XMMHYECKUE CBOWMCTBA. TOKCHYHOCTH (heHoIa.
[Tpumenenue ¢penona.




Anpaerunpl U kemornsl. DopManbAeTUI, aleTalbICTUl: CTPOCHHE, PU3NISCKUE U XUMHUECKUE
CBOMCTBa (peakIUu OKHCIEHUS U BOCCTAHOBJICHMS, KaueCTBEHHBIC DPEaKIUH), IOJy4eHUE U
MIPUMEHEHUE.

OOHOOCHOBHBIE TMpenebHble KapOOHOBBIE KHUCIOTHl. MypaBbUHAas U YKCYCHas KHCJIOTHI:
CTpoeHUE, GUBNYECKUE U XUMUYECKUE CBOMCTBA (CBOWCTBA, 00IIME IS Kacca KUCIIOT, PEaKIus
stepudukanuu), moidydyeHHe U mnpuMeHeHue. CTeapuHOBas U OJEHMHOBAas KHCIOTHI Kak
MPEJICTABUTENIN BBICIIMX KAPOOHOBBIX KHCIOT. MblIa KaK COJHM BBICIIUX KapOOHOBBIX KHUCIIOT, HX
MOIOIIIEE IENUCTBUE.

CrnoxHble >QHUpBl KaK MPOU3BOIHBIC KapOOHOBBIX KUCIOT. ['MIponu3 CIoXHBIX 3(UPOB.
Kupsl. ['maponus sxxupos. [Ipumenenue xupoB. bruosorudeckas posib >KUpPOB.

YTneBoapl: cOCTaB, KIacCU(pUKAIMs YriIeBOJOB (MOHO-, IU- W ToJMcaxapujsl). ['mroko3a —
NpOCTEHIINKA MOHOCaXapua: OCOOCHHOCTHM CTPOCHHUS MOJIEKYNbI, (PU3UYEeCKHe W XUMHUYECKUE
cBoicTBa (B3aumoeiicTBue ¢ ruapokcuiom meau(ll), okucinenrne aMmMuadyHbiM pacTBOPOM OKCHIA
cepebpa(l), BoccTraHOBIEHHE, OpOKCHHE TJIOKO3bI), HAXOXJIECHHWE B MPHUPOJE, NPUMECHCHHE,
Oouonoruueckas posib. @otocunTe3. PpyKTO3a KAK H30MEP IIFOKO3BI.

Kpaxman u nemmonosa kak npupoiHble noiaumepbl. CTpoeHHE Kpaxmala M ILEJUTFOJIO3HI.
du3nuecKkre 1 XMMUYECKHE CBOWCTBA Kpaxmaia (THIPOJIN3, Ka4eCTBEHHAsI PEAKIHS C HOIOM).

OKCIEepUMEHTAIbHBIE METOJbl M3YYCHHsS BEUIECTB W WX NPEBPAIICHUN: MPOBEACHHE,
HAOJIO/ICHUE W OMUCAHKE JIEMOHCTPAIMOHHBIX OIBITOB: TOPCHHUE CIIMPTOB, KAYCCTBCHHBIE PEAKITUU
OJIHOATOMHBIX CHHUPTOB (OKUcIeHHe dTaHoia okcuaoMm wmenu(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumopericteue riunepuHa c¢ ruapokcunom menu(Il)), ampmeruaoB (OokuciaeHHE aMMHAYHBIM
pactBopoM okcuaa cepedpa(l) u rumpokcuaom meau(ll), B3aumomeicTBue Kpaxmajga ¢ HOJIOM),
IIPOBEJICHUE NPAKTUYECKOW pabOThI: CBOICTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3a1ayn.

BrrurcneHus Mo ypaBHCHHIO XMMHYECKON peakiuu (Macchl, 00béMa, KOJTMYEeCTBA HCXOIHOTO
BEIIIeCTBA WU MPOAYKTA PEaKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTHUECTBY OJAHOTO U3 UCXOTHBIX
BEIIECTB WJIU MPOYKTOB PEAKIUH).

A3zoTcoaeprkaIie OpraHn4ecKrue CoeIMHEHMs.

AMWHOKHCIIOTHI Kak aM(OTepHBIE OpraHuYecKhe coenuHeHus. Du3ndeckne U XUMUYICCKUE
CBOICTBa aMUHOKUCIIOT (Ha MpUMepe MniuHa). brojgorndeckoe 3HaueHne aMMHOKUCTOT. [lenTusl.

benkn kak TpUPOIHBIE BBICOKOMOJIEKYIISIPHBIC CcOenuHEHUs. llepBuuHas, BTOpHYHAS U
TpeTU4YHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOICTBa OENKOB: TUIPOIM3, ACHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKCIepUMEHTAIbHBIE METOJbl HM3YYEHUsS BEUIECTB W WX NPEBpAIleHWH: HaONIoJeHuEe |
OTIMICAaHWE JICMOHCTPAIMOHHBIX OIBITOB: JICHATYpAIHs OCJIIKOB MIPH HArPEBaHWU, [IBETHBIC PEaAKIIHH
0EIIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTHHEHUSI

OcCHOBHBIE TIOHATHUS XHUMHH BBICOKOMOJEKYISPHBIX COEAMHEHMI: MOHOMEp, TOJIHMED,
CTPYKTYpHOE€ 3BEHO, CTETIEHb MOJMMEPU3AINH, CPEeIHs MoJieKyIsapHas Macca. OCHOBHbBIE METO/IbI
CUHTE3a BRICOKOMOJIEKYJISIPHBIX COSTUHEHUH — OTUMEPU3AIIHS U TTOJIMKOHICHCAIIUS.

OKCIIepUMEHTATbHBIE METOJbl M3YYEHUsS BEIIeCTB W WX TPEBPAIICHUN: O3HAKOMIICHHE C
oOpa3iiaMu IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeIMETHBIE CBS3H.

Peanuzanus MexXmnpeaMETHBIX CBs3ed MpH HM3y4eHUHM opraHnyeckoi xumuu B 10 kmacce
OCYIIECTBIISETCS Yepe3 UCIOJIb30BAHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MIOHATHH, TaK U TTOHITHA,
SBIISFOIIUXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO01mure ecTecCTBEeHHO-HAYYHBIC TOHATHS: SBJICHUE, HAyYHBIA (DaKT, THIIOTE3a, 3aKOH, TEOPHS,
aHaJIM3, CUHTE3, KiIacCHU(UKAIUs, MEPUOJUYHOCTh, HAOMIOACHHE, HW3MEPEHHE, JKCIEPUMEHT,
MOJIEJTUPOBAHUE.

®duznka: MaTepusi, YHEPTUsi, Macca, aToOM, JIEKTPOH, MOJEKYyJa, YHEPreTHUECKUN ypPOBEHbD,
BEIIECTBO, TENO, 00BEM, arperaTHOEe COCTOSIHUE BEIIeCTBA, (PM3HUECKHUE BEIMUMHBI U €IUHUIBI UX
U3MEpEHUsl.

buonorus: knerka, opranu3Mm, Ouochepa, oOMEH BeHIECTB B oOpraHu3Mme, (OTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPBI, (PEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOTLIUBO, PECYPCHI.




TexHomorus: MNuUIlEBbIE MIPOAYKTBI, OCHOBBI pPAllMOHAJIBHOI'O IMUTAaHWUA, MOIOIHUE CPCIACTBA,
JICKAPCTBCHHLIC U KOCMCTHUYCCKHUE IpErapaTbl, MaTCpHaJIbl U3 NCKYCCTBCHHBIX W CHUHTCTHUYCCKUX
BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHNYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHH

XUMHUECKUH ayeMeHT. AToM. Snpo atomMa, M30TOMBI. JJEKTpOHHAs  000JOYKa.
DHepreTUueckue YpOBHH, MOJYPOBHH. ATOMHBIE opOuTaiH, s-, P-, d- anmemeHThl. OCcOOCHHOCTH
pacripesiesieH|s] 3JEKTPOHOB 1O OpOUTANsAM B aTOMax JJIEMEHTOB IEPBBIX YETHIPEX IEPHOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepuonnueckuin 3akoH U llepuommueckas cucreMa XUMHYECKMX 2JIeMEHTOB [l
W. MenpneneeBa. Cps3p mnepuoandeckoro 3akoHa u Ilepuogumyeckoil CUCTEMBI XHMHYECKUX
anemenToB JI. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMHU IIPOCTHIX U CIIOKHBIX BEIECTB 110
rpynmnam u nepuojam. 3HaueHue NepruoNYecKOro 3aKoHa B pa3BUTHU HAyKH.

Crpoenue BelecTBa. XUMHUECKasi CBA3b. BUbl XMHUeCcKoOl CBSA3M (KOBaJIEHTHAsI HETIOJIIpHAs
U NOJIIpHAasi, MOHHAs!, MeTaJulnuecKas). MexaHu3Mbl 00pa30BaHMs KOBAJIGHTHOM XMMUYECKOH CBSI3U
(oOMeHHBIH " JIOHOPHO-aKIENTOPHBIN). Bognoponnas CBS3b. BanenTtHOCTS.
DneKTpoOoTpULATEIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemiectBa MOJEKYJISPHOIO M HEMOJEKYJISPHOIO CTPOEHHUSA. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THUIBl KPUCTAJUIMUECKUX PEIIETOK. 3aBUCHUMOCTh CBOWCTBAa BELIECTB OT THIIA
KPUCTAJTINYECKON PEIIETKU.

[TonsiTue o aucnepcHbIX cucremax. McTuHHbIE M KoJIOMIHBIE pacTBOpbl. MaccoBast 10
BELIECTBA B PaCTBOPE.

Knaccugukanus HeopraHmueckux coequHeHnid. HoMeHkmaTypa HEOpraHMYeCKHX BEUIECTB.
['eHeTnyeckas CBS3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKAIINX K PA3IINYHBIM KIIaCCaM.

Xumuueckass peakuus. Kraccupukanus XUMUYECKMX peakluid B HEOPraHWYECKOM U
OpPraHMYECKON XMMMH. 3aKOH COXPAHEHUs MacChl BEILECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPrUM NMPU XUMUYECKUX PEaKIUAX.

CkopocTh peakuuu, €€ 3aBHCHMOCTh OT pa3iuyHbIX (akTopoB. OOpaTUMbIE pPEAKIMH.
XuMuueckoe paBHoBecue. DakTopsl, BIUSAIONINE Ha COCTOSIHUE XUMHUYECKOTr0 paBHOBecHs. [[puHuumn
Jle larense.

OnexTponuTnyeckass aucconuanus. CuibHble M cialble >1eKTposnThl. Cpela BOAHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpaibHasl, IIeT0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIepUMEHTAIbHbBIE METO/Ibl U3YYEHUS BEIIECTB U UX MPEBPALIEHUI: JEMOHCTpalns TabIuI
«Ilepnonnueckass cucremMa xumMmudeckux avieMeHToB [I. M. MenneneeBa», u3ydeHue Mopenen
KPUCTAITTNYECKUX PELIETOK, HaOJI0/IeHUE
U ONMCAaHUE JEMOHCTPALMOHHBIX U JTAOOPATOPHBIX OMBITOB (pa3iokKeHHE MEPOKCHAa BOJAOPOAA B
MPUCYTCTBUH KaTaJln3aTopa, ONpe/ieJIeHHe CPeIbl pAaCTBOPOB BELIECTB C MOMOIIbI0 YHUBEPCAIBHOTO
MH/IMKaTOpa, PeaKLM HOHHOTO 0OMEHA), IPOBEIEHUE PAKTUUECKOH paboThl «BinsHue pa3nnyHbIX
($akTOpOB Ha CKOPOCTh XMMHYECKON pPEeaKIIHM.

PacuérHble 3a1a4u.

Pacu€rbl Mo ypaBHEHHSIM XMMHUYECKUX PEaKIuil, B TOM YHUCJIE TEPMOXMMHUYECKHE PaCUETHI,
pacué€Thl ¢ UCTIOIB30BAHUEM MOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannel. [Tonoxxenne HemeTamios B [lepuoanueckoii cucTeMe XUMUYECKUX AJIEMEHTOB /[
U. MenneneeBa 1 0cOOEHHOCTH CTPOEHHS aTOMOB. PU3NYECKUE CBOIICTBA HEMETAUIOB. AJIIOTPOIHS
HEMETaJJIOB (Ha MpUMepe KUCIOPoAaa, cephl, pocopa u yrieposa).

XHUMHYECKUE CBOWCTBA BAKHEUIIINX HEMETAJIOB (TAJIOTEHOB, CEPhI, a30Ta, pocdopa, yriepoa
Y KPEMHUS) U X COEIMHEHUH (OKCHI0B, KUCIIOPOICOAEPKALIUX KUCIIOT, BOJIOPOAHBIX COEIUHEHH).

[IpruMeHeHre BaXXKHEUIIINX HEMETAIVIOB U UX COCTMHEHUN.

Meramnsl. [lonoxxenne MeramioB B Ilepuonnueckol cucreMe XMMHMYECKUX 3JIEMEHTOB /JI.
N. MenpaeneeBa. OCOOEHHOCTH CTPOSHUS ICKTPOHHBIX 000JI0YEK aTOMOB MeTaioB. O01me




¢usnueckue cpoiicTBa MeTaiwioB. CIIaBbl METAUIOB. DIEKTPOXUMHYECKUN pAJ HANpsHKEHUH
METaJIOB.

XUMHYECKUE CBOMCTBA BAXKHEUIIIMX METAIIOB (HATPUM, Kaui, KaJbIMil, MArHUH, aTFOMUHUH,
IIUHK, XPOM, XKEeJIe30, MEJlb) U UX COCTUHEHHIA.

O6mrme crocoObI moTyYeHHst MeTaJuIoB. [IpuMeHeHne MeTalIoB B ObITY M TEXHUKE.

OKCIIEPUMEHTAIbHbIE METObl U3YUEHUS BEUIECTB M UX NPEBPALIECHUN: U3yYEHUE KOJUICKIIUU
«MeTaisl U CIIaBbI», 00Pa3IOB HEMETAIOB, PEIICHUE SKCIICPUMEHTAIBHBIX 337a4, HAOIIOICHHE
U ONHCAaHHWE JEMOHCTPALIMOHHBIX U J1a0OpAaTOPHBIX OIMbBITOB (B3aUMOJCHCTBHE TUIPOKCHUIA
AITIOMUHMS C pACTBOPAMU KHUCIIOT U LIEJI0UYeH, KaueCTBEHHbIE PEAKIIUU Ha KATHOHBI METAJJIOB).

PacuérHble 3a1auu.

Pacuérbl maccel BemiecTBa Ui 00bE€Ma ra3oB MO MU3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce
Wik 00bEMY OJIHOTO M3 YYaCTBYIOLIUX B PEAKIMH BELIECTB, pacu&Thl Macchl (00bEMa, KOJIUYECTBA
BEILIECTBA) MPOJIYKTOB PEaKIIUU, €CJIU OJTHO U3 BEIIECTB UMEET IIPUMECH.

XuMHUS 4 )KU3Hb

Ponp xuMuu B OOECTEUeHUM HDKOJIOTUYECKOM, SHEPreTUYeCKOW M TMHUIIEBOW OE30MaCHOCTH,
pa3BUTUU MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METOAAX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIU.

[TpencraBienust 00 OOIMMX HAYYHBIX MPUHIMIIAX MPOMBIIIICHHOTO TOTYYCHHS BaXKHEHIIINX
BEILECTB.

YenoBek B MHUpPE BEIIECTB M MATEpUATIOB: BAXXHEHIIHUE CTPOUTEIBHBIE MaTepHUaIbI,
KOHCTPYKLIMOHHBIE MaTepuajbl, KpPAaCKH, CTEKIO, KEpamMHKa, MaTepuaibl JUIsl SJIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMHS ¥ 310pOBbE YEJIOBEKA: PAaBUJIa UCIIOJIb30BAaHNUS JIEKAPCTBEHHBIX IIPENapaToB, IpaBUiia
0e301macHoro MCITIOJIb30BaHUS MpenaparoB OBITOBOM XUMUHU
B [IOBCEJTHEBHOM XKHU3HH.

MeXnpeAMETHBIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBS3€H MPH M3YYEHHH OOIIEH U HeopraHuyeckoil xumuu B 11
KJIacCe OCYIIECTBISIETCA Yepe3 MCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK U
MOHSATUH, SBISAIOIIMUXCSA CUCTEMHBIMU JUISI OTAEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mre ecTecCTBEHHO-HAyYHbIC TIOHATHS: HAy4YHBIN (PaKT, TUIOTE3a, 3aKOH, TEOpHUS, aHAJIM3,
CUHTE3, Kiaccu(ukaus, TMepUOJUYHOCTh, HAONIOJCHHE, OJKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpPEHHE, SIBJICHHE.

®u3nka: MaTepusi, SHEpPrusi, macca, aTroM, 3JEKTPOH, MPOTOH, HEHUTPOH, HOH, H30TOIl,
pPaauoOaKTUBHOCTh, MOJIEKYJIa, HHEPreTUUYECKH YpPOBEHBb, BEIIECTBO, TEJIO, O0BEM, arperaTHOEe
COCTOSTHUE BeIeCTBa, (U3NYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opranusM, 3KocucremMa, ouocdepa, MaKpo- ¥ MUKPO3JIEMEHThI, BUTAMUHBI,
0oOMeH BEIIEeCTB B OpraHU3Me.

['eorpadusi: MuHEepasbl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOIIAEMBbIE, TOILITUBO, PECYPCHI.

TexHomorus: XUuMUYECKass MPOMBIIUIEHHOCTb, METAJUIyprus, MPOU3BOACTBO CTPOUTEIBHBIX
MaTepHayoB, CEeTbCKOX035HCTBEHHOE MIPOMU3BO/ICTBO, MUIIEBas MIPOMBIIIIIICHHOCTb,
dapmalieBTUUYECKasi MPOMBIIIIEHHOCTD, IPOM3BOJACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOICTBO
KOHCTPYKITMOHHBIX MaTEPHAJIOB, AJICKTPOHHAS TTPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.




INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOTPAMMBI 110 XUMHWN HA FA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COOQO ycranaBiauBaeT TpeOOBaHHUS K pe3yIbTaTaM OCBOSHUS 00YJIAOIIMMHUCS TIPOTPaAMM
cpeaHero oOmero o0Opa3oBaHUs (JTMYHOCTHBIM, METAlPeIMETHBIM M IpeaMeTHbIM). HaydHo-
METOIUYECKON OCHOBOM JJIs1 pa3pa0dOTKH IUTAHUPYEMBIX Pe3yIbTaTOB OCBOSHUS MPOTPAMM CPETHETO
o0r1ero o0pa3oBaHUs SBISETCS CUCTEMHO-ICSTEIbHOCTHBIHN MOIXO.

B coorBercTBHE C CUCTCMHO-ACATCIBHOCTHBIM IMOAXOJA0OM B CTPYKTYPC JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHSI MTPEaMETa «XUMHUS» Ha YPOBHE CPEIHEro OO0IIEro 00pa3oBaHMs BbIIECICHBI
CJIETYIOIIHNE COCTABIISIOINE:

OCO3HAHHE OOYYAIONIUMHUCS POCCUHMCKON TPaKJAHCKOHW HICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BHUTHUIO, CAMOCTOSITEIIBHOCTH H CAMOOIPEICIICHHIO;

HAJIMYHE MOTUBAIMH K 00yUEHHIO;

[[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOYCBBIX
ICHHOCTEW ¥ UCTOPUYCCKUX TPATUIIMKA 0a30BOI HAYKH XHMUHU;

TOTOBHOCTh W CIIOCOOHOCTh OOYyYarONIMXCS PYKOBOJCTBOBATHCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, MPUCYIIMMH  IEJIOCTHOM CHUCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HAJIMYHE MPABOCO3HAHUS SKOJIOTUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTAaBUTh IICJIU U CTPOUTH
JKNU3HCHHBIC I1JIaHBI.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS MpeaMeTa « XMMHS» IOCTUTAIOTCS B SIMHCTBE YUEOHOM U
BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBHMU C TYMAaHHCTHUYCCKUMH, COLHUOKYJIbTYPHBIMU,
JlyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH M HJI€AJlaMH POCCHUCKOTO TPaKJAaHCKOrO O0OIIecTBa,
NPUHATHIMH B OOIIECTBE HOPMAMHM M TPaBUJIAMH TIOBEACHHUS, CIOCOOCTBYIOIIMMH IIpoIleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHS JTMYHOCTH O0YUYaAIOIIMXCS.

JIM9HOCTHBIE PE3yIbTaTBl OCBOCHHUS MpeaMeTa «XHUMHUS» OTpakawT cHOpMHPOBAHHOCTH
OTIbITa TIO3HABATETFHOM U MPAKTHYECKOHN JAeITeTbHOCTH 00YUaIOIUXCs 110 peaTn3alii MPUHATHIX B
00mIecTBe MIEHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

OCO3HaHHA O00YyYarolMMHCS CBOMX KOHCTUTYI[MOHHBIX NpaB U 00S3aHHOCTEW, YBa)KEHUS K
3aKOHY U MPaBOMOPSIKY;

NpeaACTaBJICHHUA O COLOUAJIbHBIX HOPMAaxX HW IpaBWIaxX MEKINYHOCTHBIX OTHOIIIEHUN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOU TBOp‘ICCKOﬁ ACATCIIBHOCTU TIPpHU CO3JaHHU yLIC6HI)IX ITPOCKTOB,
pelieHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apI'YMEHTBI APYTUX NIPU
aHaJIM3€e Pa3TUYHbBIX BUJIOB YU€OHOU 1A TEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUSI:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY U HAYYHOMY HACIEIHI0 OTEUECTBEHHOW XUMHUH;

YBAXXCHUA K MMPOLECCY TBOPUCCTBA B oOactu TCOPHHU U NPAKTHICCKOTO NPUMECHCHUA XUMHHU,
OCO3HAHHUSA TOTO, YTO JOCTHXCHHSI HAYKU €CTh Pe3yNIbTaT AIUTEIbHBIX HAOTIOACHHI, KPOTIOTIHBBIX
SKCIICPUMCHTAJIBHBIX ITOMCKOB, IOCTOAHHOTO Tpyda y‘—IéHI)IX H IMTPAKTUKOB;

WHTEpeca U T03HABATENILHBIX MOTHUBOB B MOTYYCHHUH U MOCIEAYIONIEM aHalTn3e HHPOPMAITUHU O
NEPCAOBBIX TOCTHIKCHUAX COBpeMeHHOﬁ OTE€YECTBEHHOU XHUMUU,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBCHHOI'O CO3HAHUsA, STHYCCKOT'O IMTOBEACHU,

CIIOCOOHOCTH  OIIEHMBATh  CUTYyallud, CBSI3aHHBIE C  XUMHUYECKUMHU  SIBICHUSMU,
U IPUHUMATh OCO3HAHHBIE PEIICHUsA, OPUEHTUPYACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TIIOBEJCHWE M TIOCTYNIKH CBOMX TOBApHUIIECH C TO3UIMNA
HPAaBCTBCHHLIX WU IMMPAaBOBbLIX HOPM U OCO3HAHUC HOCJ’IGI[CTBI/If/'I 9TUX MMOCTYIIKOB;

4) popMHUPOBAHMS KYJIbTYPbI 310POBbSI:

MOHWMAHUS [IEHHOCTeW 3J0poBOro W 0Oe3omacHOro oOpa3a KHU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3HYECKOMY U TICHXHUYECKOMY 3/I0POBBIO;



coOroeHHsI TPaBHII 0€30MaCHOT0 OOpPAIEHHS C BEIIECTBAMHU B OBITY, ITOBCETHEBHOM KU3HU
U B TPYZIOBOI 1€ TENBHOCTH;

MOHUMAaHHMS [IEHHOCTHU MPAaBUJI WHAMBHUIYATbHOTO U KOJUIEKTUBHOTO 0€30MacHOr0 MOBEIACHUS
B CUTYallUsX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHMSI TOCIEACTBUI M HENpPUATHS BpPEAHBIX NpPUBBIUEK (YHOTpEeOJECHUS alKorouid,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIIUTAHUS:

KOMMYHHUKAaTHBHOW  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIEIOBATEIbCKOM  JEeSTENbHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEILHOCTH;

YCTAaHOBKM Ha aKTHBHOE YydYacTU€ B PEIICHWH MPAKTHUYECKHX 3aJad COLUAIbHON
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUEHHUIO MPoQecchii pa3TuiyHOro poja, B TOM YHCIIE HA OCHOBE
NPUMEHEHHS NPEAMETHBIX 3HAHUHN 10 XUMUH;

YBa)XEHHUS K TPYY, JIOASIM TPyJla U pe3yibTataM TPYAOBOl 1eTeIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHJIWBHIYAJLHOW TpaeKTOpUU OOpa3oBaHusl, Oymymieit
npodeccuu U peanu3aluu COOCTBEHHBIX KXHU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U IOTPEOHOCTEH 00I1IecTBa;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKU 1IEJI€CO00Pa3HOT0 OTHOWICHHUS K MPUPOAE, KaK MCTOYHHKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

NOHMMAHHS TJIO00ATBFHOTO XapakTepa SKOJIOTUYECKUX MPOOJIeM, BIUSHHUS >KOHOMHYECKHX
MIPOLIECCOB HA COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

OCO3HAHMSI HEOOXOJMMOCTH HCIOJIB30BAHUS JOCTHIKCHUH XUMHH IS PEIICHHs] BOIPOCOB
paIoOHaIBHOTO MIPUPOIONOIB30BAHUS;

AKTUBHOTO HENIPUATHS ACUCTBUM, IPUHOCAIINX BPE OKPYXKAIOIIEH IPUPOAHON Cpelle, YMEHUs
MIPOTHO3UPOBATh HEOIArOMPUATHBIC SKOJIOTHUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX JICUCTBUN U
NpeOoTBPALIATh UX;

HaJIMYMsS Pa3BUTOrO HKOJOTMUYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYyJbTYphl, OIbITa
NeSITETPHOCTH ~ DKOJIOTMYECKOM  HANpaBICHHOCTH, YMEHHsS  pPYKOBOJICTBOBATHCS HMH B
MO3HABATENbHOM, KOMMYHUKATUBHOM M COLMANBbHOM MpPAaKTHUKE, CIIOCOOHOCTH M YMEHUS aKTHBHO
MPOTHBOCTOSTH HICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOT'O MIO3HAHMSI:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HaYKU ¥ 0OLIIECTBEHHOW MPAKTUKU;

NOHMMaHHS CHEIUPUKH XUMHH KaKk HAayKd, OCO3HaHUs €€ poilu B (OPMHPOBAHUU
palMOHATIBHOIO HAyYHOI'O MBILIUIEHUS, CO3JaHUU LIEJIOCTHOIO NpEACTaBIeHUsS 00 OKpy’KarolleMm
MUpE KaK O €JMHCTBE MPUPOJIBI U YeJIOBEKA, B TIO3HAHUH MPHPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH
npo0JeM CoXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOeXKIEHHOCTH B 0CO00H 3HAYMMOCTH XHMHHU ISl COBPEMEHHON NMBWIM3AIMU: B €€
I'YMaHHCTUYECKON HaIpaBIEHHOCTH M BaKHOW pOJM B CO3JIaHMM HOBOM 0a3bl MaTepHallbHOU
KYJBTYPHI, PEMICHHH TI00ATBHBIX MPOOJIEeM YCTOWYHBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPIreTUYECKOM, MUIIEBOI M SKOJOTMUYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00eCTIeYeHUU
YCIIOBHH YCIIENTHOTO TPY/Aa ¥ SKOJIOTHYECKH KOM(POPTHOH JKMU3HU KaXKIOTO WieHa 00IIecTBa;

€CTeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHHUMAHUS  CYIIHOCTH  METOAOB  IO3HAHMA,
UCTIONIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJB30BaTh TOJy4aeMble 3HAHHS IS
aHau3a U 0ObSACHEHUS SBICHUI OKPY>KAIOLIEr0 MUpa U MPOUCXOAIINX B HEM NU3MEHEHUH, YMEHHUs
JenaTh 0OOCHOBAaHHBIE 3aKJIFOUEHHS] HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIUXCS JaHHBIX C IENBI0
MOJIyYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIPHO MCIIOJIb30BaTh XUMHUYECKHE 3HAHUS ISl pelIeHus! mpo0ieM B
peabHBIX KU3HEHHBIX CUTYallUsX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON JesITeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpPHIBHOMY OOPa30BaHHIO W CaMOOOpPa30BaHUIO, K
AKTHBHOMY MOJIYYE€HHIO HOBBIX 3HAaHUH 10 XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMYHbIX cepax MpohecCHOHATBHON AeATEIIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yIbTaThl OCBOSHUS yUEOHOTO MpeaMeTa « XUMUs» Ha YPOBHE CPETHETO
o01ero o0pa3oBaHuUs BKIIOYAIOT:

3HaUMMBbIC IS (DOPMHUPOBAHHSI MHPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCIUTUIMHAPHBIC
(MeXIpeIMeTHbIC) O0IeHayYHbIC TTOHITHS, OTPAKAIOIIUE [EJIOCTHOCTh HAYYHOW KapTHHBI MUpa U
crenupuKy METOAOB IO3HAHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
SHEPrus, BJICHUE, MPOIIECC, CHCTEMa, HAYYHBIN (PaKT, IPUHIIMII, THITOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHusl, UCCIIeZIOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHEC);

YHHBEpCaJIbHbIC YUeOHBIC JEHCTBUSA (ITO3HABATCIIbHBIC, KOMMYHHUKATUBHBIC, PEryIATUBHBIC),
obecnieunBaromue GopmMupoBanue (GyHKIMOHATILHON TPAMOTHOCTH M COLMATBHOW KOMITETEHIIUU
00ydJaromuxcs;

CIIOCOOHOCTh 0o0ydJaromuXxcsi  HCIOJIb30BATh OCBOGHHBIC  MEXKJIUCIUIUTMHAPHBIC,
MHPOBO33PEHYCCKUE 3HAHUS M YHUBEPCAIIbHbIC yUeOHBIC ICHCTBHS B TO3HABATEIIBHON U COITUAIBHOM
MIPAKTHKE.

MeTtanpeaMeTHbIE  pe3yJabTaThl OTPAKAIOT OBJAJCHHE YHUBEPCAJIbHBIMH  y4COHBIMHU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSMH.

OBj1aieHHe YHHBEPCAJbHBIMH Y4e0OHBIMH NMO3HABATEJIbHBIMY /Il CTBUSIMH

1) 6a3oBble JIOTHYECKHE TeCTBUSA:

CaMOCTOSITCNIbHO ~ (POPMYJIMPOBAaTh M aKTYaJIM3UPOBaTh IMPOOJEMYy, BCECTOPOHHE €&
paccMaTrpuBaTh;

ONpEACIATh IENH JCATCIBHOCTH, 3ajaBas IapaMeTpbl W KPUTCPUHM HX JIOCTHIKCHUS,
COOTHOCHTH PE3yIbTaThl JACITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh MPH OCBOCHHMHM 3HAHUH MPUEMBI JIOTHYECKOTO MBIIUICHHS — BBIACIATH
XapaKTepHbIC TPU3HAKK TOHATHA ¥  yCTAaHABIUBAaTh WX  B3aMMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOINE OHATHS JUIs OOBSICHEHHUS OTJICIbHBIX (PAKTOB M SBIICHUIA;

BEIOMpATh OCHOBAHUS M KPUTEPHH TS KIIACCU(PUKALIUY BEIICCTB U XUMHUYCCKHUX PEaKIIHIA;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKICHUS (MHIYKTUBHBIC, CIyKTHBHBIC, 110 aHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH M TPOTHUBOPEUHUs B PACCMATPHUBAEMBIX SIBICHUAX, (OPMYIUPOBATH BBIBOJBI U
3aKJTFOYCHHS,

MPUMEHSTh B TIPOIECCE MO3HAHUSA, WCIOJB3YyeMble B XMMHHM CHMBOJHYECKHE (3HAKOBBIC)
MOJIEJTH, TIPE0OPa30BhIBATh MOJCIBHBIC NPEICTABICHUS — XUMHUYSCKAN 3HAK (CHMBOJI) DJIEMEHTA,
XuMH4deckast GopMyIa, ypaBHEHHE XUMUYECKOW peakliy — MPHU PEIIeHUH YIeOHBIX MTO3HABATEIbHBIX
U TPAKTUYCCKUX 33134, NMPUMCHSTH HAa3BaHHBIC MOJCIBHBIC TPEJICTABICHUS JJIS BBISBICHUS
XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEaKIUil.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHHMSI BEIIECTB M XUMUYECKUX PEAKIIHil;

dbopMyIupoBaTh eI M 3a7a4d  WCCIICIOBaHHS, WCIONIb30BaTh ITIOCTABJICHHBIE |
CaMOCTOSITENEHO C(HOPMYIHPOBAHHBIE BOIIPOCHI B Ka4eCTBE MHCTPYMEHTA TTO3HAHUS U OCHOBBI JIJIS
(hOpMUPOBAHUS THUIIOTE3HI 110 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHUI;

BIIQJICTh HABBIKAMH CaMOCTOSITEIHHOTO IUTAHUPOBAHHSI U TPOBEIACHHUS YYCHUUYECKUX
9KCIIEPHUMEHTOB, COBEPIICHCTBOBAThH YMEHHS HAOJIONATh 32 XOJIOM IIpOIecca, CaMOCTOSTEIIEHO
MPOTHO3UPOBATh €ro pe3yibTar, GOpMyIUpoBaTh OOOOIIEHUS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUS, COCTaBIATH OOOCHOBAaHHBIA OTUET O TPOICITAHHOM
pabore;

MPHOOPETATh ONBIT YICHHYECKOH HCCIIeI0OBATEIECKON U MMPOCKTHOM JIEATEIIBHOCTH, TIPOSBIISATE
CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSTETIbHOMY MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aad,
MIPUMEHCHHUIO Pa3IMIHBIX METOJIOB ITO3HAHUS.

3) padora ¢ nngopMmanmeii:

OpPUEHTUPOBATHLCS B PA3IMYHBIX HCTOYHUKAX MH(DOpMANUK (HAydHO-TIOMYJIIpHAs JIUTepaTypa
XUMHUYECKOTO COJIEp’KaHus, CIpPaBOYHBIE TMMOCOOUs, pecypchl WHTepHeTa), aHaIM3UpPOBATH
WHGOPMAIIHIO PA3TUIHBIX BUIOB M (hOPM MPEICTABICHUS, KPUTHYCCKH OLICHUBATH €€ TOCTOBEPHOCTh
Y HETIPOTHBOPEUYNBOCTH;

(GopMyIMpOBaTh 3alpoChl W TPHUMEHATH PA3JIMYHBIE METOABl INPU TIOUCKE W OTOOpE
uH(pOpMaIuy, HEOOXOAUMOH /7Sl BBIMIOTHEHUS YU€OHBIX 3a7a4 ONPEeAeNEHHOTO THTIA;



nproOpeTaTh OMBIT HCHOJb30BAHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAIbHYIO (OpPMY MpEACTaBICHHUS HHPOpPMALUU (CXEMBI,
rpaduKH, TuarpaMmbl, TAOJIUIIBI, PUCYHKH H JIPYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPECTBA IPU pabOTEe C XMMUYECKON HH(OpMAITHEH:
OPUMEHATh MEXIpeAMeTHble ((hU3MYecKue W MaTeMaTH4eCKHue) 3HAKU U CUMBOJBI, (HOpMYIbI,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMHA KOMMYHUKATHBHBIMU JeHCTBUAMM:

3ajJlaBaTh ~ BONPOCHI MO  CYIIECTBY  OOCYXKJaeMoll  TemMbl B  XOJA€  Juajora
W/WIM  JUCKYCCHUHU, BBICKA3bIBaTh UAECH, (OPMYIUPOBATH CBOU NPEJIOKEHHUS OTHOCUTEIBHO
BBITIOJIHEHUS TTPEIOKEHHOM 3a/1a4u;

BBICTYNATh C MPE3EHTAlUEN pPE3yJbTaTOB I103HABATEIbHON MEATEIbHOCTH, IOJYYEHHBIX
CaMOCTOATENIBHO UM COBMECTHO CO CBEPCTHUKAMMU IPU BBINIOJIHEHUU XUMHYECKOTO KCIIEPUMEHTA,
MPAKTUYECKOH pabOThl MO HCCIEJOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3alii y4eOHOTo
npoekTa W (OPMYIMPOBATh BBIBOJBI MO pPE3yIbTaTaM NPOBEACHHBIX HWCCIICIOBAHUN ITyTEM
COTJIaCOBaHUs MO3UIMI B X0/1€ 00CYKICHHS 1 0OMEHAa MHEHUSIMU.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU AeHCTBHUAMM:

CaMOCTOSITENIbHO ITUIAHUPOBAaTh U OCYULIECTBIIATH CBOIO I103HABATEIBHYIO JIE€ATEIBHOCTD,
ompezenss e€ LeNu W 33Jayd, KOHTPOJIHUPOBATH U IO Mepe HEOOXOAUMOCTH KOPPEKTUPOBATH
npeyiaraeMplii alfOPUTM AEMCTBUM IpU BBIIOJIHEHUM YYE€OHBIX M MCCIEI0BATENbCKUX 3ajad,
BbIOUpaTh Hanbonee 3(PpPeKTUBHBINA COCOO WX pElIeHUs C YYETOM IMOJTYYeHHsS] HOBBIX 3HAHUM O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYLIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KUIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpa)xaroT:

c(OPMHPOBAHHOCTh TPEACTABIECHUI O XMMHMYECKOW COCTaBISIOIIEH €CTECTBEHHO-HAyYHOU
KapTUHBl MHUpa, pOJIM XMMHUU B MO3HAHUU SIBJICHUM MpPHUpOAbI, B (OPMUPOBAHUU MBILUICHUS U
KyJIbTYpbl JMYHOCTH, €€ (YHKIMOHAJIbHOW T'PaMOTHOCTH, HEOOXOAMMOW Il  peLIeHus
INPAKTUYECKUX 3aJad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3J0pPOBbIO U
IIPUPOJHOM Cpelie;

BIIQJICHUE CUCTEMOW XMMUYECKHUX 3HAHWW, KOTOpas BKJIKOYAECT: OCHOBOIOJIATAOIINE MTOHITHS
(XMMMUYECKUI DJIEMEHT, aToM, »JJEeKTpOHHas O00O0Jl0oYKa aToMa, MOJIEKYNa, BaJEHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTh, XMMMYECKasi CBfA3b, CTPyKTypHass ¢opmyna (pa3BépHyTas U
COKpaIl€HHast), MOJIb, MOJIIpHasi Macca, MOJIIPHBINA 00BEM, YIIIepoJHbIN CKeJeT, PyHKIMOHATbHAs
TpyIIa, paguKail, A30MEPHsl, H30MEPHI, TOMOJIOTMYECKUH PsI/l, TOMOJIOTH, YTIE€BOAOPOIBI, KHCIOPO
U a30TCOJAEpKALIUE COCIUHEHUs, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIC
COEIMHEHUS ); TEOPUH U 3aKOHBI (TEOpHsl CTPOEHUS opraHndeckux Bemiects A. M. byTiieposa, 3akox
COXpPaHEHMsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKHUH S3bIK XUMHH; MHPOBO33pEHUECKUE
3HaHUS, JIeKAIlMe B OCHOBE MOHUMAaHHS MPUYMHHOCTH U CHUCTEMHOCTH XMMHUYECKUX SIBICHUH,
(akToJIOrMUECKUEe CBEACHUS O CBOWCTBAaX, COCTaBe, MOJyY€HUH W O€30MacHOM HCIOJIb30BAHUU
BaXHEHMIIINX OPraHNYEeCKUX BELIECTB B ObITY U MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa;

c(OpPMHPOBAHHOCTh YMEHHH BBISIBIISATh XapaKTE€PHbIE MPU3HAKU MOHSATHHA, YCTaHABIMBATh MX
B3aUMOCBSI3b, HCIIOJb30BAaTh COOTBETCTBYIOIIME IOHATUS NPHU ONHCAHUU COCTaBa, CTPOEHUS W
IIPEBPALICHUI OPraHU4YECKUX COEIMHEHU;

Cc(OPMHPOBAHHOCTb YMEHHUI HCHOJIB30BATH XMMHUYECKYI0 CHMBOJIMKY JUISl COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHO) (OPMYIT OPraHMYECKHX BEIIECTB U
YPaBHEHHI XMMHYECKUX PEAKLUH, U3TOTABIMBATE MOJEIM MOJIEKY] OPraHUYECKHX BEIIECTB IS
WUTIOCTPALMM UX XUMUYECKOIO U IPOCTPAHCTBEHHOT'O CTPOCHHUS;

Cc(OPMHPOBAHHOCTh YMEHMH YCTAHABJIMBATH NPHUHAIEKHOCTb H3YyUEHHBIX OPraHMYECKUX
BEIIIECTB M0 UX COCTaBY U CTPOSHHIO K ONPEACIEHHOMY KIIaCCy/TPYIIe COSAUHEHUH (YTIIeBOIOPOIBL,



KHCJIOPOJ M Aa30TCOJAEPIKAIIME COEAUHEHMS, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs), AaBaTb UM
Ha3BaHUsA 1o cuctematudeckoir HoMmeHkmarype (IUPAC), a Takke NPUBOAWTH TPHUBUAIHHBIC
Ha3BaHUS OT/CIBHBIX OPTaHUYECKUX BEIIECTB (ITWJICH, MPONMJIEH, aleTHIIECH, ATUJICHIJIUKOJIb,
rmnepuH, ¢eHos, ¢GopMalbIerus, aleTaibAerujl, MypaBbUHAs KHCJIOTa, YKCYCHas KHCIIOTa,
OJICMHOBAs KUCIJIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a, PPyKTO3a, Kpaxmal, U032, TIIAIUH);

c(OpPMUPOBAHHOCTh YMEHHS ONPEACNATh BHUAbBl XUMHYECKOHW CBSI3M B OPraHUYECKUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHUSI TPUMEHATH IIOJIOKEHUSI TEOPHUH CTPOCHUS OPTaHMYECKUX
BemecTB A. M. byrnepoBa Ui 0OBsICHEHUS! 3aBHCHMOCTH CBOMCTB BEHIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OpMHPOBAHHOCTh YMEHUH XapaKTePU30BaTh COCTaB, CTPOCHHE, (PU3NUECKHE U XUMUYECKHE
CBOICTBa THUMHMYHBIX MPEACTABUTENCH Pa3IMUHBIX KJIACCOB OPraHMYECKHUX BElIeCTB (METaH, 3TaH,
OTHJICH, TPOMWJICH, aleTWwieH, OyramueH-1,3, merunOyraaueH-1,3, OeH307, METaHOJ, 3TAHOII,
STUJICHIJIUKOJb, TIUIEPUH, (EHOJI, alleTalbIeru]l, MypaBbUuHas M YKCYCHas KHCIOTBI, TJIIOKO3a,
Kpaxmajl, LEJUII0JI03a, aMMHOYKCYCHasi KHUCIIOTa), WIUIIOCTPUPOBATh I€HETHUUYECKYIO CBA3b MEXKIY
HUMHU YpPaBHEHUSIMU COOTBETCTBYIOIIMX XMUMHUYECKUX PEAKIMI C HCIOJIb30BAHHEM CTPYKTYPHBIX
(opmyu;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOYHUKU YIIIEBOJIOPOAHOTO CHIphs (HE(TH,
IPUPOJHBIN Ta3, yrojib), cocoObl MX MNEpepadOTKUM U IMPAKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepadoTKy;

c(OpMUPOBAHHOCTh YMEHUN IPOBOAUTH BBIUMUCICHUS 10 XUMUYECKUM ypaBHEHUSIM (Macchl,
00BEMa, KOJIMYECTBA UCXOIHOTO BEIIEeCTBA WU MPOAYKTA PEaKlUU MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MIPOJYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHHUH BIAJETh CUCTEMOW 3HAHM OO0 OCHOBHBIX METOJaX HAyYHOTO
MIO3HAHMS, UCTIONIB3YEMbIX B XUMUU IIPU U3YUEHHUH BEILECTB U XMMHUECKUX sIBJICHUH (HaOI0eHMeE,
U3MEepeHHe, HKCIEPUMEHT, MOJCIUPOBAHKE), UCIIONb30BATh CUCTEMHbIE XUMUYECKUE 3HAHUS IS
NPUHATHS PEUICHUH B KOHKPETHBIX JKU3HEHHBIX CHTYallUSAX, CBS3AaHHBIX C BEIIECTBAMH WU HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOJATh MpPaBHJIa TOJIL30BAHUS XUMHUYECKON IMOCYyA0UH |
71a00paTOpHBIM O00OPYJOBAaHUEM, a TaK)Ke MpaBHiia OOpalleHHsl C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh yYMEHUW TJIAHUPOBATh W BBINONHATh XUMHUECKUH OSKCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPU HarpeBaHUM, IMOJIyU€HUE 3TUJICHA U U3YyYEHHUE €ro
CBOWCTB, KaUeCTBEHHbIE PEAKIIMHM OPraHUYECKUX BEIIECTB, J€HATypalusi OeJIKOB MPH HarpeBaHUHU,
[[BETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBUU C MPAaBUIAMH TEXHUKU O€30M1aCHOCTHU MIPH OOpaIeHUH C
BEIIECTBAMM M JIaDOpPAaTOPHBIM 00OpPYIOBaHMEM, NPEACTABIATh PE3yJAbTaThl XMMUYECKOTO
HKCIIEPUMEHTa B (pOpMe 3aIUCH YPaBHEHUN COOTBETCTBYIOLIUX PeaKUil U (POPMYIUPOBATh BHIBOJIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHHM KPUTHUECKH aHAJIM3UPOBaTh XMMHUECKYI0 HH(OpMaIHIo,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(opMaluu, UHTepHeT u Apyrux);

c(hopMUPOBAHHOCTh YMEHHI COOJI0IaTh TIPABHIIA DKOJIOTHIECKH 11€JIeCO00Pa3HOT0 TIOBEICHHUS
B OBITY M TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHUS CBOEro 370pPOBbS M OKpYXKaromei
MIPUPOJIHOM Cpenbl, OCO3HABaTh OMACHOCTh BO3JEWUCTBUS Ha YKUBbIE OPraHU3MBbl ONPEAeIEHHBIX
OpraHMYeCcKHX BeIecTB, MoHuUMas cMblica nokasarens [1/IK, moscHAT, Ha mpuMepax crocoObl
YMEHbILIEHHUS U TPEJOTBPAIICHUS X BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YelIOBEKa;

JUIsL 00YJaroIuXcs C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbs: YMEHHE TIPUMEHSTH 3HAHHS
00 OCHOBHBIX JIOCTYIHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMHUECKUX SIBJICHMUIA;

JUIS CJIENIBIX U CJIA0OBUIAIIMX OOyYaroIIUXCs: YMEHUE MCIIOJB30BaTh PEIbePHO-TOUCUHYIO
cucrteMy o6o3Hauenuit JI. bpaitns mys 3anucu xumMmudeckux Gopmys.

11 KJIACC
[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O0Imas 1 HeopraHu4IecKasi XuMUs» OTPaXKaroT:
c(hOpMUPOBAHHOCTh TPEJCTABICHNUNH: O XHUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpA, POJIM XUMHUHU B TIO3HAHUM SIBJICHUU NPHUPOJBI, B (HOPMUPOBAHHHM MBIIUICHUS U
KYJIbTYpBI JINYHOCTH, €€ (PyHKIMOHAIBHON rpaMOTHOCTH, HEOOXOAUMOM AJISl pEeIIeHUS



MPAKTUYECKUX 3aJad M OSKOJOTMYECKM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U
MIPUPOJHOM Cpelie;

BJIaJICHHE CHCTEMOM XMMHYECKHX 3HAHUI, KOTOpas BKIIOYAET: OCHOBOIMOJAraloNINe MOHITH
(XMMHYECKHUI 3JICMEHT, aTOM, U30TOIl, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBIN 00BEM, BaJIeHTHOCTb, JJIEKTPOOTPULIATEIHHOCTh, CTENIEHb OKUCIICHUS, XUMUYeCKas
CBsI3b (KOBAJIGHTHAs, MOHHAs, METaJUIMYecKasi, BOAOPOJHAs), KPUCTAIUIMYECKAss PEHIETKA, THUIIBI
XUMHUYECKHUX PEaKIUil, pacTBOP, JEKTPOIUTHI, HEANIEKTPOIUTHI, HIEKTPOIUTHIECKAs! TUCCOLMALINS,
OKHCIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON pEaKIi, XUMUYECKOE PABHOBECHE); TEOPUU
Y 3aKOHBI (TEOpHs SJIEKTPOJUTHUECKONW JUCCOoIuanuu, nepuoandeckuii 3akod Jl. 1. Menneneera,
3aKOH COXPAHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU MPU XUMHUECKUX
peaxusx), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMUU, MUPOBO33PEHUECKHUE 3HAHUS, JISIKAIIIHE
B OCHOBE MMOHUMAaHUS MPUYMHHOCTA U CHUCTEMHOCTH XUMHYECKHX SIBICHUH, (aKTOIOTUYSCKUE
CBEJCHHSI O CBOMCTBaxX, COCTaBe, IOJYYEHHMH U O€30IaCHOM HCIOJb30BAHUN BaXKHEHIINX
HEOPTraHWYECKHUX BEILECTB B ObITY U MPAKTUUYECKON JEATEIHLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU MOHITHUH, YCTAaHABIMBATDH UX
B3aUMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHSITHS MPU ONMUCAHUNA HEOPTAaHMYECKUX BEIECTB
U UX [IPEeBpaICHHIA;

c(hOpMUPOBAHHOCTh YMEHHUM HCHOJIB30BaTh XUMHUYECKYIO) CHUMBOJIMKY JJII COCTaBJICHUS
dbopMyI BELIECTB U YpaBHEHUIN XMMHUYECKUX PEaKIHii, cucreMaTuieckyto HoMmeHknatypy (IUPAC)
U TPUBHAJIbHBIC HA3BaHUS OT/AEIbHBIX HEOPTraHWYECKUX BEIIEeCTB (yrapHbIM ra3, YIJIEKHCIBIN ras,
aMMuaK, raméHasi U3BeCTh, HeTalI€Has U3BeCTb, MUTHEBAS COJA, MUPUT U JPYyTHE);

c(hOpMUPOBAHHOCTh YMEHHM OINpPEACNSITh BaJECHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHX
9JIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BHJ XUMHUYECKOW CBSI3U (KOBaJleHTHAasi, MOHHAS,
MeTaJUIMuecKasi, BOJAOPOJHAs) B COCAMHEHUSX, THUIl KPUCTAIMYECKON PEIMIETKH KOHKPETHOTO
BelllecTBa (aToOMHasi, MOJEKYJApHas, HOHHAs, MeTa/lIndyeckas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COCIUHEHUH;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAATIE)KHOCTh HEOPTAHUYECKUX BEUIECTB IO
WX COCTaBy K OMpENeIE€HHOMY KJIAacCy/TPYINe COEAUHEHUN (IMPOCThIE BEIIECTBA — METAIIBI U
HEMETAaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTepHBIE THAPOKCUBI, COJH);

c(hopMUPOBAHHOCTh YMEHHUI pacKpbIBaTh CMBICH Mepuoanueckoro 3akona Jl. 1. Menneneena
U JIEMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYIO, O0BSCHUTENBHYIO U POTHOCTUYECKYIO () YHKITUH;

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTEPHU30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB XMMHYECKHUX
sanemeHToB 1—4 nepuonos Ilepuoguueckoit cucrembl xumuueckux siaemeHToB [[. Y. Menneneena,
UCTIONB3Ys TIOHATHS «S-, P-, U-3JEKTPOHHBIE OPOUTAIHY, «IHEPIeTHUYECKUE YPOBHU», OOBSICHSITH
3aKOHOMEPHOCTU U3MEHEHHUs CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U UX COCAMHEHUH MO MepuojaM U
rpymnmnaMm [lepuoandeckoil cucremMsl XUuMUYECKUX di1eMeHTOB []. 1. Menneneesa;

c(OpPMUPOBAHHOCTh YMEHHMI XapaKTepHU30BaTh (OMHCHIBATH) OOIME XUMHUYECKHUE CBONCTBA
HEOPTaHWYECKHUX BEIIECTB PA3TMYHBIX KJIACCOB, TOATBEPKIAThH CYIIIECTBOBAHNE T€HETUYECKOMN CBSI3U
MEXIy HEOPraHWUYECKHMMHU BEIIECTBAMU C MOMOILBIO YPAaBHEHUM COOTBETCTBYIOLIUX XHMHUYECKHUX
peaKkmnii;

c(OpPMHUPOBAHHOCTh yMEHHUS KJIACCU(DUIIUPOBATh XUMHUYECKHE PEAKIHH IO Pa3IN4IHbIM
MpU3HaKaM (YUCITY ¥ COCTaBY pEarupyrolilux BEMIECTB, TEIIOBOMY Y (PEKTy peakiuu, HU3MEHEHUIO
CTETICHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIACTHUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHUS PEAKIM Pa3IUYHBIX TUIIOB, MOJHBIC H
COKpaIEHHBIC YPAaBHEHUS peaKIIUii HOHHOTO OOMEHA, YYUTHIBAS YCIIOBUS, TPH KOTOPBIX 3T PEAKIIUU
UIYyT 0 KOHIIA,;

c(OpPMUPOBAHHOCTh YMEHUU MPOBOANTH PEAKIIUH, MOATBEPIKIAIONINE KAaueCTBEHHBINM COCTAB
Pa3IMYHBIX HEOPTAHWYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MYTEM WOHBI, TPUCYTCTBYIOIIHE B
BOJHBIX PAaCTBOpPAaX HEOPraHUYECKUX BEUIECTB;

c(OpMUPOBAHHOCTh YMEHHM pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii MoCPeICTBOM COCTaBJICHHUS SJICKTPOHHOTO OalaHca ATHX PEaKIHii;

c(OpMUPOBAHHOCTh YMEHUH OOBSCHATH 3aBHCHUMOCTh CKOPOCTHM XHMHUYECKOW PEaKIUH OT
pa3INYHBIX (AaKTOPOB; XapaKTEP CMEIICHUS XHMHUECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO
BoznelictBus (mpunnun Jle [larense);



c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XMMHUYECKHE MPOIECCHI, JieXkallue B OCHOBE
MPOMBINIJICHHOTO TOJIYY€HUsI CEpPHOW KHCIOTHI, aMMHakKa, a Takxke C(HOpPMHUPOBAHHOCTH
npencTaBieHuii 00 OOMIMX HAy4YHBIX NPUHIUIAX M SKOJOTHYECKHX MpodieMax XHUMHYECKOIro
MIPOU3BOJCTBA;

c(hOpMHUPOBAHHOCTh YMEHUN IPOBOAUTH BHIYUCIICHUS C UCTIONIb30BAHUEM MOHITHS «MaccoBast
JI0JISI BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHONIICHHI Ta30B MPU XUMUYECKUX PEAKIMIX, MACChI
BellecTBa WK 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OAHOIO U3
YYaCTBYIONIMX B PEaKIUU BEMIECTB, TEIIOBOTO 3 (eKTa peakiiy Ha OCHOBE 3aKOHOB COXPAaHCHUS
MAaccChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUSI SHEPTHH;

c(OpPMUPOBAHHOCTh YMEHHUH COOIMIOIATh MpaBHia IMOJIH30BAHUS XUMHUYECKOH IMOCYI0H U
1ab0paToOpHBIM 000PYAOBaHHUEM, a TaKXkKe MpaBHiia OOpalIeHHs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh U BBINOJIHATH XUMHYECKUH HKCIEPUMEHT
(paznoxeHue MepoKCUAa BOAOPOAa B MPUCYTCTBUU KaTalln3aTopa, ONPEAEICHUE CPEllbl pacCTBOPOB
BEIIECTB C MIOMOIIbI0 YHUBEPCATHHOI'O MHIUKATOPA, BIUSHUE PA3IUYHBIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIuy, peakIlni HOHHOTO OOMEHA, KaueCTBEHHBIC PEaKIliy Ha CyJbdar-, KapOoHaT-
U XJOpUJ-aHUOHBI, HAa KATHOH aMMOHUS, pEUICHUE SKCIEPUMEHTAIbHBIX 3a7ady IO TeMaM
«Metammel» u  «Hemeramiasl») B COOTBETCTBUU C TMPABHJIAMH TEXHUKH O€30MAaCHOCTH TIPH
oOpallleHuu ¢ BellecTBaMU U JIaDOpaTOPHBIM O0OpYyIOBaHUEM, TMPEICTABIATH PE3YIbTAThI
XUMHUYECKOTO JKCIIEPUMEHTa B (OpME 3alMCH YPAaBHCHHHA COOTBETCTBYIONIMX pEaKIUd U
(dbopMyIUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c()OPMUPOBAHHOCTh YMCHHM KPUTHYCCKH aHAIM3UPOBATh XHUMHUYECKYI0 HH(pOpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpECTBA MAacCOBOI KOMMYHUKalUU, IHTEpHET U Apyrux);

c¢(OpMUPOBAHHOCTh YMEHUM COOJII01aTh ITPaBUIIa SKOJIOTUUYECKH 1IEJIECO00Pa3HOr0 MOBEACHUS
B OBITY M TPYIOBOW JIEATEILHOCTH B IENSAX COXPAaHEHUS CBOETO 3J0POBbsl M OKpY)Karouiei
MPUPOAHON CpEelibl, OCO3HABaTh OMACHOCTh BO3JACHCTBHUS HA KUBBIE OPraHU3MBI OINpPEICTEHHBIX
BellecTB, MoHMMas cMbica mokaszatens [1JIK, moscHATe Ha mpuMepax crnocoObl YMEHBIICHHS U
MPEIOTBPALICHUS X BPEAHOTO BO3AEHCTBUS HA OPTAHU3M YEJIOBEKA;

JUTsE 00YYAOIINXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI: YMEHUE MPUMEHSATH 3HAHUS
00 OCHOBHBIX JJOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUH;

JUTSL CTIETBIX W CIa00BUISAIINX OOYYarOIINXCs: YMEHHE HCIOJIb30BaTh pelbe(HO-TOYEUHYIO
cucrteMy o6o3Hauenuii JI. bpaitns nis 3anucu xumudeckux Gopmys.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
No HanmenoBanue KonnuectBo yacos ‘ DnekTpoHHbIC (IU(PPOBEIE)
/1 pa3zesioB U TeM Beero|Kontponsasie|[Ipaktiueckue o0pa3oBaTeNbHbIC PECYPCHI
[porpaMMbl paboTHI paboTHI

‘Paweﬂ 1. TeopeTn4ecKkne 0CHOBBI

opra}mqecxoﬁ XUMHH

1.1|ITpenmer opranuueckoi || 3 bubmuoreka [{OK https://m.edsoo.ru
xumuu. Teopust
CTPOEHUSI OPTaHUYECKUX bubmmoteka POLI https://resh.edu.ru
coenuHeHn A. M.
byrneposa

‘I/ITOFO 0 pasaeny H 3 H

‘Pamen 2. Yri1eBog0poOabI

2.1|IIpenenbHble 2 bubnunoreka [{OK https://m.edsoo.ru
YIJIEBOIOPOIBI —
QJIKAHBI bubauotexa PO https://resh.edu.ru

2.2||HenpenenbHbie 6 1 bubnmnoreka LIOK https://m.edsoo.ru
YIJIEBOAOPO/IBI: aJIKEHBI, ButGnmuorexa PDOIII https://resh.edu.ru
aJIKaTUCHbI, AJTKUHBI

2.3||ApomaTHueckue 2 bubnmnoreka LIOK https://m.edsoo.ru
YIJICBOIOPOIBI ButGnmuorexa PDOIII https://resh.edu.ru

2.4 |[IpupoaHbIe UICTOUYHUKHU || 3 1 bubaunorexa [IOK https://m.edsoo.ru
YIJIEBOZAOPOIOB U UX bubimorexa POIII https://resh.edu.ru
nepepaboTka

‘I/ITOFO 10 pa3jeny H 13 H

‘Pa311e.11 3. Kucsiopojacoaep:kaniue opranu4eckue coeTuHeHHst

3.1||Crupter. Denon 3 bubnmoreka [IOK https://m.edsoo.ru
bubmmorexa POIII https://resh.edu.ru
3.2||Anbaerusl. 7 1 bubanorexa I{OK https://m.edsoo.ru
KapOoHOBEIE KUCITOTHI. bubnuorexa POUI https://resh.edu.ru
CrnosxHble 3(upsl
3.3|[YraeBosr 3 1 bubnuoreka [{OK https://m.edsoo.ru
bubnuotexa PO https://resh.edu.ru
‘I/ITOFO 0 pa3eny H 13 H

‘Pauen 4. A3oTcoaep:Kalye OpraHudecKue coeIMHeHUus

4.1||AMUHBL. 3 bubnmnoreka [{OK https://m.edsoo.ru
AMHHOKHUCIIOTHI. benku
bubnmnorexa POII https://resh.edu.ru
‘I/ITOFO 110 pasjeny H 3 H

‘Pasnen S. BbICOKOMOJIEKYJISIPHBIE COEIMHEHUS

5.1|[[Tnactmaccer. Kayaykwu. 2 bubaunoteka [IOK https://m.edsoo.ru
Bonokna bubmmorexa PO https://resh.edu.ru

‘I/ITOFO 110 pa3jeiny H 2 H

OBIIEE KOJIMYECTBO 34 2 2

YACOB I10 ITPOI'PAMME

11 KUIIACC




Ne Haumenosanue KonuuecTBo yacos DnexTpoHHBIE (ITUPPOBLIC)
n/m pa3ziesioB U TEM Beero|Kontponshsie|[Ipaktuueckue 00pazoBaTebHBIE PECYPCHI
HpOTpaMMBI paboTHI paboTHI
Pa3znea 1. Teopernueckue 0CHOBbI XUMHH
1.1||CtpoeHue aTOMOB. 3 bubnmorexa LIOK https://m.edsoo.ru
[Tepronueckuii 3aK0H Bubmnorexa POIII https://resh.edu.ru
u [lepuonnueckas
CHCTEMA XUMUYECKUX
snementoB . U.
Menneneena
1.2||Ctpoenue BerecTna. 4 bubmmorexa [IOK https://m.edsoo.ru
Muoroobpasue bubnunorexa PO https://resh.edu.ru
BEIECTB
1.3 || XuMuueckue peakiuu 6 1 1 bubmorexa ITOK https://m.edsoo.ru
bubmuorexa POIII https://resh.edu.ru
‘I/ITOFO 10 pa3iely H 13 H H H
‘Pamen 2. Heopranuyeckasi XuMust
2.1|Metamisl 6 1 bubmmorexa [IOK https://m.edsoo.ru
bubmuorexa POIII https://resh.edu.ru
2.2 |[Hemeramibl 9 1 1 bubmrorexa LIOK https://m.edsoo.ru
bubmuorexa POIII https://resh.edu.ru
2.3||CBs13b 2 bubmmorexa LIOK https://m.edsoo.ru
HEOPTaHMYECKUX M ButGnmorexa POIII https://resh.edu.ru
OpPraHUYeCKUX
BEILIECTB
‘I/ITOFO 10 paseny H 17 H H H
‘Pamen 3. XumMus 4 KU3Hb
3.1{Xumus v Knu3Hb 4 bubmmorexa LIOK https://m.edsoo.ru
bubmuorexa POIII https://resh.edu.ru
‘I/ITOFO 110 pasjeny H 4 H
OBILEE KOJIMYECTBO 34 2 3
YJACOB I1O
[TPOTPAMME
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