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Conepxanue 00y4eHUs

10 KJIACC

OPITAHUYECKASA XUMUA

TeopeTnueckre OCHOBbI OPraHU4YEeCKOH XUMHUHU

[TpenmMeT opraHnyecKoil XUMUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B ITOJIYYEHUH HOBBIX
BELIECTB U MaTepuasoB. Teopust CTpoeHUs opranndeckux coeaunenuii A. M. bytneposa, eé€
OCHOBHBIE MOJIOKeHUs1. CTPYKTypHBIE (OPMYIIBI OpraHMYECKUX BemecTB. ['oMmomnorus,
n3oMepust. XuMudecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.
[Ipencrasienue o kiaaccu(UKauy OpraHMYecKux BemecTB. HoMeHKIaTypa opraHu4eckux
COEIMHEHUH (cucTeEMaTHYeCKasl) U TPUBUAJIbHBIC HA3BaHUs BXHEHILINX MpEACTaBUTEIEH
KJIACCOB OPraHMYECKHUX BELIECTB.

OKCrepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPALLEHUI: 03HAKOMJICHHE C
o0Opa3LaMu OpraHuYEeCKUX BELIECTB U MaTeprallaMy Ha UX OCHOBE, MOJIEJINPOBAHUE MOJIEKYJI
OpraHMYECKUX BEIIECTB, HAOIIOJCHUE U OMMCAHNE JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IPU HarpeBaHUHM (IJIaBJIeHNE, OOYIIMBaHUE U TOPEHHUE).
YrneBoxopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKU psia. MeTaH u 3TaH — npocTeifiune
IPEJICTAaBUTENIN AIKAHOB: (PU3NUECKHE U XMMHUECKHUE CBOICTBA (PEeaKIMK 3aMEILEHUs U
TOpEHUS ), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psia. DTUIIEH U MIPOIUJIEH — IPOCTeHIne
IPEJICTAaBUTENIN AIKEHOB: (PU3NUYECKHE U XMMHUECKHE CBOMCTBA (peakuu THpUpPOBaHMUs,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3alllN ), TOIYy4eHUE U IPUMEHEHUE.
Ankanuensl: Oyranuen-1,3 u MmetunOyraaueH-1,3: cTpoeHne, BaXKHEUIIINE XUMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lonydeHne CHHTETHUECKOTO KayuyKa U PE3UHBI.
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUSI, TOMOJIOTMUECKUH Psijl. ALIETUIIEH — MPOCTEN MM
IPEJICTaBUTEIb ATKUHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUHN, TOPEHUS ), TOJIyU€HUE U IPUMEHEHHE.

Apensbl. ben3on: cocras, cTpoeHue, PU3NUECKUE M XUMUYECKHE CBOMCTBA (peaKInu
raJIOTEHUPOBAHUS U HUTPOBAHUS ), [IOJIy4€HUE U IpUMeHeHue. Toayon: cocmas, cmpoenue,
Qusuueckue u xumuyecKkue coUCmMea (peakyuu 2an02eHUpoOSanUs U HUMPOBAHUSL), NOTYYEHUe U
npumenenue. TOKCUYHOCTh apeHOB. | 'eHeTHuecKast CBSI3b MEXy YTIE€BOI0POAaMH,
MPUHAJIEKAITIME K Pa3IMYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKH YTIeBO10poAoB. [IpuponHblii ra3 u nonyrHele HeTsIHBIE Ta3bl. HepTh
u e€ npoucxoxaeHue. CriocoOwl nepepadoTKku HeTU: TEPETOHKA, KPEKUHT (TEPMHUECKUM,
KaTajduTHueckuit), nuponus. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIYKThI €ro nepepaboTKy.
DKcrepuMeHTaIbHbIE METO/IbI U3YUEHUS BEIIECTB U UX MPEBPALLEHUI: 03HAKOMIICHHE C
oOpa3lamu 1acTMacc, KaydykoB U pe3uHbl, kKoymekiuuu «Hedte» u «Yronb», MogenupoBanue
MOJIEKYJI YTJIEBOJIOPOOB U raJIor€HONPON3BOAHBIX, TPOBEIEHIE MPAKTUYECKON PaOOTHI:

MOJTyYCHHUE STHJICHA U U3YYCHHUE €T0 CBOMCTB.

PacuérHrle 3agayn.

Brruucienus mo ypaBHEHHUIO XUMUUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO
BEIIIECTBA WJIW MIPOJIYKTA PEAKIIUU 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3



MCXOJHBIX BEILIECTB WINA IPOAYKTOB PEAKIIUH).

Kucnoponconeprxaiye opraHn4eckiue CoeIMHEHNs

[IpenenpHbIE OHOATOMHBIE CIIUPTHL. METAHOI ¥ 3TAHOJ: CTPOCHHE, PU3UUECKUE U XUMUYECKHE
CBOICTBa (PEaKLUU C aKTUBHBIMU METAJUIAMHU, TAJIOTEHOBOIOPOIaMHU, TOPEHUE), IPUMEHEHHE.
BonopoHbie cBs3u MEXy MOJIEKYyJIaMH clIUpTOB. JleificTBrEe MeTaHOJIa U 3TaHOJIa HAa OPraHUu3M
YeJI0BEKa.

MHOroaToMHbIE€ CIIUPTHI. DTUIICHIJIMKOIIb U TIIMLEPUH: CTPOEHHE, (PU3NIECKUE U XUMHUYECKHUE
CBOICTBa (B3aMMOJEHCTBHE CO IIETOYHBIMU METAJIJIAMH, KAUECTBEHHAs pEaKLIMsl Ha
MHOroaTOMHbIe cnupThl). JleiicTBre Ha opraHu3M uenoseka. [Ipumenenue rimuepusa u
STUJICHTJIUKOJISL.

®DeHOM: CTPOCHHUE MOJICKYJIBI, PU3NICCKUE M XUMUIECKHE CBOMUCTBA. TOKCHYHOCTH ()eHoIIa.
[Tpumenenue penona.

Anbaerupl U kemonsl. DopMalbIerul, aleTaabAeTu: CTPOCHUE, PU3NUECKUE U XUMUYECKHE
CBOICTBa (peaKMU OKUCIEHHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEaKUN), TOJIy4eHUE U
IIPUMEHEHUE.

OaHOOCHOBHBIE NpeieNibHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsI U YKCYCHAsI KUCIIOTHI:
cTpoeHue, (PU3NIeCKHe U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE [Tl KJIacca KUCIIOT, PeaKIIHsI
STepU(HKAINN), TOTydeHHE U TpuMeHeHne. CTeapuHOBast U OJICMHOBAsI KHCIOTHI KaK
IIPEJICTABUTEIIN BBICIINX KapOOHOBBIX KMCIOT. Mblja KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT,
UX MOIOLIEE IEHCTBHE.

CrnoxHnble 3(hUpbI KaK TPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ Maponn3 cinoxxHbIx 3¢pupos. XKupsl.
I'mpponus xupos. [Ipumenenne xupos. bruosornueckas posib )KUPOB.

YrieBonbl: cocTa, KiacCU(pUKAIUs yTIeBOAOB (MOHO-, IU- U TIosMcaxapubl). [mroko3a —
IpOCTEHIINKA MOHOCAXapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbl, (PU3MUECKUE U XUMUYECKUE
cBoiicTBa (B3aumozeiicTaue ¢ ruapokcuaom meau(ll), okucnenue aMMruayHbIM pacTBOPOM
okcuna cepeodpa(l), BocctanoBieHue, OposkeHHE TITIOKO3bI), HAXOXKIECHUE B IPUPOJIE,
npuMeHeHue, ononorunyeckas posib. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemionosa kak npupoaHble noaumepbl. CTpoeHHne Kpaxmaia U 1eJUTH0JI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PEakIus C HOAO0M).
DKCrepuMEHTAJIbHbIE METO/Ibl H3YUEHUS BEIIECTB U UX MPEBPALLEHUI: IPOBEICHNUE,
HaOJII0/IEHUE U ONTMCaHUE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAUYECTBEHHbIE
peaKuu OJHOATOMHBIX CIIUPTOB (OKUCIIEHHE ATaHona okcuaoM Meau(ll)), MHOroaToMHBIX
CupTOB (B3auMoelcTBrE Taulepuna ¢ ruapokcuaom meau(ll)), anpaernion (okuciaeHue
aMMHUa4HbIM pacTBopoM okcua cepedpa(l) u runpoxcunom menu(ll), B3aumonelicteue
Kpaxmajsa ¢ HOJI0OM), TPOBEJICHHUE MPAKTUIECKON padOThI: CBOMCTBA pacTBOpPa YKCYCHOU
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenus no ypaBHEHUIO XUMUYECKOM peakuuu (Macchbl, 00bEMa, KOJIMYECTBAa HCXOTHOTO
BEIIECTBA WU MPOAYKTa PEAKIMH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OJHOTO U3
MCXOJHBIX BEILECTB WM MIPOJYKTOB PEAKIUN).

A3oTconepikaliie opraHn4eckie CoeIMHEHUS.

AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHu4ecKre coeinHeHus. PU3nUecKue 1 XMMUYeCKHUe
CBOWCTBA AMUHOKHCIIOT (Ha MpUMepe MMIKHA). buonoruueckoe 3HaueHrEe aMUHOKHUCIIOT.
IMenTuael.



benky kak npupoHbIe BEBICOKOMOJIEKYIJISIpHbIE coeiMHEHNs. [lepBuuHas, BTopu4Has u
TPETUYHAsl CTPYKTypa Oe’aKoB. XMMHUYECKHE CBOMCTBA OCIKOB: THIPOJIN3, JCHATYPAIIHS,
KauECTBEHHbIE PEAaKIIMM Ha OEIIKH.

DKcrepuMEeHTATbHbIE METO/IbI N3YUEHUS BEIIECTB U UX MPEBpAILCHHH: HAOII0ACHNE U OTHCAaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIGHATYpalus OCIKOB ITPHU HATPEBAHUH, LIBETHBIE PEAKIIUU OCIIKOB.
BricokoMonekysipHble COETUHEHUS

OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHNUI: MOHOMED, MOJINMED,
CTPYKTYpPHOE 3B€HO, CTENIEHb ITOJIMMEPU3ALINHU, CPEAHSA MOJIeKysipHas macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U MTOJIMKOHIEHCALINS.
OKCHepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MIPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3Lamu IpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBSI3H.

Peanu3zanus mexnpeaMeTHBIX CBA3€H NpU U3ydyeHUU opranndyeckoi xumuu B 10 kiiacce
OCYILIECTBIISIETCS U€PE3 UCIIOIB30BaHNE KAaK OOIUX €CTECTBEHHO-HAYUHBIX NOHITUH, TaK U
HOHSITUMN, SABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.
OO01re ecTecTBEHHO-HAYYHbIE TIOHATHS: SBJIEHUE, HAYYHBIN (QakT, runoresa, 3aKoH, TEOpHS,
aHaJn3, CUHTE3, KIIaCCH(PHUKANN, TIEPHOJUIHOCTh, HAOIIOICHNE, H3MEPEHHE, SKCIIEPHUMEHT,
MOJIEJTUPOBAHUE.

®du3nkKa: MaTepusi, SHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPI€TUUECKUN YPOBEHbD,
BEIIECTBO, TEJI0, 00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3NIECKUE BEIMYMHBI U €IMHUIIBI
UX U3MEPEHUS.

buonorus: kneTka, opranusm, 6uocdepa, 0OMeH BEIIECTB B Opranu3mMe, (POTOCHHTES,
OMOJOTNYECKH aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbI, KHUPHI, (PEpMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIIUBO, PECYPCHI.
TexHonorus: NUIIEeBble MPOAYKTHI, OCHOBBI PALIMOHAIIBHOTIO TUTAHUSI, MOIOIIINE CPEICTBA,
JIEKapCTBEHHbIE M KOCMETUYECKHUE MPEenapaThbl, MaTepUaJIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKHUX

BOJIOKOH.

11 KJIACC

OBIIAA 1 HEOPTAHUYECKAS XUMUA

TeopeTnyueckre OCHOBbI XMMUHU

XUMHUYECKUH JIeMEeHT. ATOM. SIIpo aTroma, H30TOMbl. DIeKTpOHHAsT 000109Ka. DHEPreTHIECKUE
YPOBHH, MOJYPOBHHU. ATOMHBIE OpOHTANH, S-, P-, d- 21eMeHThl. OCOOCHHOCTH pacipeaeIeHuUs
AIIEKTPOHOB 10 OPOUTAIISIM B aTOMAaxX AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DIEKTPOHHAS
KOH(UTypalus aTOMOB.

Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema xXumuieckux 3rmeMeHToB 1. M. Menneneesa.
CBs13b IEpUOAMYECKOTO 3aK0HA U [leproandeckoil cuCTeMbl XUMUYECKHX AIeMeHTOB []. 1.
MeHnneneeBa ¢ COBPEMEHHON TEOPUEN CTPOEHUSA ATOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CJIOKHBIX BEHIECTB 110 TPYIaM U
nepuoAaM. 3Haue€HUE MEePUOINYECKOr0 3aKOHa B Pa3BUTHUN HAYKH.

CrtpoeHnue BemiecTBa. XuMudeckas cBsi3b. Bupl XuMHueckoi cBsi3U (KOBaJICHTHAsl HEMOJSpHAS
U TIOJISipHAs, MOHHAS, MeTaJlIINuecKasi). MexaHnu3Mbl 00pa30BaHUs KOBAJIECHTHONW XMMHYECKOM
cBs131 (OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN ). BomopoaHas cBs3b. BameHTHOCTS.
DIIEKTPOOTpULIATENBHOCTh. CTeNeHb OKHUCIICHNs. VIOHBI: KATHOHBI U AaHUOHBI.



BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOECHHUA. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. TUIbI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOICTBA BELIECTB OT TUIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTve 0 nUCHEpCHBIX cUCTEMaxX. VICTUHHBIE U KOJUIOMAHBIE pacTBOphl. MaccoBas 10is
BEILECTBA B paCTBOPE.

Knaccugukaius Heopranndeckux coennHeHnii. HomeHkiiaTypa HeopraHu4eckrx BelecTB.
['eneTnyeckas CBsI3b HEOPraHMUECKUX BEIIECTB, IPUHAUICKAIINX K PA3IMYHBIM KIIaCCaM.
Xumnueckas peakius. Knaccudukanus XuMu4eckux peakiuii B HEOpraHM4ecKon 1
OpraHMYECKON XUMUHU. 3aKOH COXPAHEHUsI MacChl BELIECTB, 3aKOH COXPaHEHMsSI U ITPEBPALLICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3InyHbIX (pakTopoB. OOpaTHMbIE peaKIiy.
Xumunueckoe paBHoBecHe. DaKTOpHI, BIUSIOLINE HA COCTOSTHUE XUMUYECKOTO PAaBHOBECHSI.
ITpunnun Jle larense.

OnekrponauTuueckas aucconuanus. CubHbIe U caadble 37eKTpoauThl. Cpea BOJHBIX
pacTBOPOB BEIIECTB: KUCIas, HEUTpallbHas, IIET0YHAas.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHepUMEHTAJIbHBIE METO/bl U3YUEHUS BEIIECTB U UX NPEBPAILEHUI: 1eMOHCTpalus TabIuI]
«IIepnoanyeckas cucreMa xuMuueckux anemenToB . M. MenaeneeBay, nzydenue mouaenen
KPUCTAIIMYECKUX PELIETOK, HA0JII0IEHUE U ONTMCAaHUE IEMOHCTPAIIMOHHBIX U JJAOOPaTOPHBIX
OIBITOB (pa3J10kKEHHUE MEPOKCHIa BOJAOPOa B IPUCYTCTBUU KaTalIU3aTopa, ONPEEIIEHNUE CPEbl
PacTBOPOB BEIIECTB C IOMOIIBI0 YHUBEPCATBHOTO HHIAMKATOPA, PEAaKIIA HOHHOTO 0OMeHa),
IIPOBEJICHUE MpaKTUYeCKON paboThl «BinsHMEe pa3nuuHbIX (AaKTOPOB HA CKOPOCTh XMMHUECKON
peakuum».

Pacuérnrie 3amaun.

Pacuérpl o ypaBHEHUAM XMMHUECKUX PEAKIIUA, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
pacyéThl ¢ CMOJIb30BAHNEM TIOHSTHS «MAaccoBas J10JIsl BEIIECTBAY.

Heoprannueckas xumus

Hewmeramnsl. [Tonoxenne HemeTamwioB B [leproanyeckoil cucteMe XUMUYECKUX 3JIeMEHTOB /1.
N. MenpeneeBa n 0COOEHHOCTH CTPOSHHST aTOMOB. DU3NUYECKHE CBONCTBA HEMETAJLIOB.
AnnoTponusi HeMeTauioB (Ha IpUMEpPE KUCIopoia, cepbl, hochopa u yriiepoaa).
XUMHYECKUE CBOMCTBA BAXKHEUIIINX HEMETAILIOB (TaJIOT€HOB, Cephl, a30Ta, (ocdopa, yriaepoaa u
KPEMHUS) U UX COEAMHEHUH (OKCHJIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX
COCTMHECHUI).

[IpruMeHeHne BaXKHEUIIINX HEMETAUIOB M UX COCTMHEHUN.

Mertamisl. [Tonoxxenne metainos B [lepuonnueckoi cucreMe XuMUYECKHX ieMeHToB [I. U.
MenneneeBa. OCOOEHHOCTH CTPOCHHUSI IEKTPOHHBIX 000710UeK aTOMOB MeTaioB. O0mue
¢duznueckue cBoiictBa MeTaisioB. CrjiaBbl METAUIOB. DIEKTPOXUMHUUYECKUHN PsIJT HAPSKEHU N
METaJIOB.

XUMHUYECKUE CBOMCTBA BAKHEUIITNX METAIIOB (HATPUM, KaJIWH, KaJIbIIUA, MarHUH, ATFIOMUHUH,
LIUHK, XPOM, XKeJle30, MEJlb) U UX COCTUHEHH.

O61mue criocoObl noay4yeHus: MeTajuioB. [IpuMeHeHrne MeTamioB B ObITY U TEXHHKE.
OKCIEpUMEHTAIBHBIE METOBI U3YUEHUS BEIIECTB U UX NPEBPALLEHUI: U3yUYECHUE KOJICKIUU
«MerTaubl U CIUIaBbl», 00pa3L0B HEMETAIUIOB, PEILICHHE YIKCIIEPUMEHTAIbHBIX 33724,
HaOJI0IEHUE U ONUCaHKUE JEMOHCTPALIMOHHBIX M Ja0OPATOPHBIX ONBITOB (B3aMMOAEHCTBUE



TUAPOKCUA AJTFOMUHUS C paCTBOPAMH KUCIIOT U LIEN0YEH, KAUECTBEHHBIE PEAKIIMKM HAa KaTHOHBI
METaJIJIOB).

Pacuérnble 3anaum.

Pacu€tel Macchl BemecTBa Uil 00bEMA ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE WU
00BEMY OTHOTO M3 YUACTBYIOLINX B PEAKIUHU BEIIECTB, PACYETHI MacChl (00BEMa, KOJIMYeCTBA
BELIECTBA) IPOAYKTOB PEAKIIUH, €CIIU OJHO U3 BELUIECTB UMEET IIPUMECH.

XuUMUs U )KU3Hb

Pousib xuMuu B 0b6ecrieueHNH SKOJIOTUIECKOM, SHEPTeTUIECKOM 1 MHUIIEBOW OE30MaCHOCTH,
pa3BUTHU MeAULMHBL. [IoHATHE 0 HAYYHBIX METO/1aX MO3HAHUS BEILECTB M XUMUYECKUX
peaKuui.

[IpencraBienus 00 OOMMX HAYYHBIX MPUHIUIIAX TPOMBIIUIEHHOTO OTYYEeHHUS BaXKHEHIINX
BEIIECTB.

UYenoBek B MUpPE BELIECTB U MATEPHAJIOB: BaXKHEHUILINE CTPOUTEIbHBIE MAaTEPUAIBL,
KOHCTPYKLMOHHbIE MaTepUaJIbl, KPACKH, CTEKJIO0, KEpAMHUKa, MaTEPUAJIbL JIsl SJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpPraHM4eCKUe U MUHEpPaIbHbIE y10OpEHHUSI.

XUMHUS U 3J0pOBBE UEIOBEKA: NIpaBUIa UCII0JIb30BAHUS JIEKAPCTBEHHBIX IIPENapaToB, IpaBuiia
0€30MacHOro UCMOIb30BaHMs MPENapaToB ObITOBON XMMHUHU B ITOBCEIHEBHOM KU3HHU.
MexnpeameTHbIe CBSI3H.

Peanu3zanus MexnpeaMeTHbBIX CBA3€H NpU U3ydyeHUU O0IIel U HeOpraHuyeckol Xxumuu B 11
KJIaCCe OCYIIECTBIISIETCS YEPE3 UCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX IMOHATHI, TaK
Y TIOHATUH, SIBJISIFOIIMXCS CUCTEMHBIMU ISl OTAEJIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O
LUKJIA.

OO0m1mre ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJU3,
CUHTE3, KJIaccu(uKaIus, NepuoJuIHOCTb, HaOII0I€HNE, SKCIIEPUMEHT, MOJEIIUPOBAHHE,
U3MEpEeHHe, SIBJICHUE.

®dusnka: MaTepusi, SHEPTUsl, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
PaAMOaKTUBHOCTh, MOJIEKYJIa, SHEPTETHUECKUI YpPOBEHbB, BEIIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSTHUE BEILIECTBA, PU3NYECKUE BEJINYUHBI U €IMHULIBI X U3MEPEHMUSI, CKOPOCTb.
buonorus: kierka, opranusM, 3KocucreMa, onocdepa, MaKpo- 1 MUKpO3JIEMEHThI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIMBO, PECYPCHI.
TexHonorus: Xumudeckasi MPOMBIIIEHHOCTb, METAJIITYPTUs, TPOU3BOJCTBO CTPOUTEIBHBIX
MaTepuasoB, CEIbCKOXO03HCTBEHHOE MTPOU3BOJICTBO, MUIIEBAs IPOMBIIIIEHHOCTD,
(dapmalieBTHYECKasi TIPOMBIIIIEHHOCTh, IPOU3BOJICTBO KOCMETUYECKUX MPENapaTosB,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaT€pPHAJIOB, 3JIEKTPOHHAS TPOMBIIIJIEHHOCTb,
HAHOTEXHOJIOTUH.

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOT'PAMMBI I10 XMW HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHU

JINMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBAHUS K pe3ybTaTaM OCBOCHHS OOYJAOIITUMHUCS ITPOTpaMM
cpenHero odmiero oopazoBanus (JIMYHOCTHBIM, METAaIPEIMETHBIM U IpeaMeTHbIM). Hayuno-
METOIMYECKOW OCHOBOH /17151 pa3paOOTKH MJIaHUPYEMbIX PE3yJIbTaTOB OCBOEHUS MPOrpaMm
cpeaHero o011ero o0pa3oBaHusl SBISETCS CUCTEMHO-ESATEIbHOCTHBII OAXO/.

B cooTBeTCTBHU C CUCTEMHO-IEATEIBHOCTHBIM ITOIX0/I0OM B CTPYKTYPE JTUYHOCTHBIX



pe3yIbTaTOB OCBOEHUS MpeMeTa « XUMHUs» Ha YPOBHE CPETHEro 001Iero oopa3oBaHus
BbIJIETICHBI CJIEYIOIINE COCTABIISAIOLIME!

0CO3HaHHE 00YYAIOIIUMUCS POCCUICKON TPAKIAHCKON HACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HAJIMYUE MOTUBALIUU K 00yUEHUIO;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOSKACHUN JIMYHOCTHA HA OCHOBE KIIFOUEBBIX
[IEHHOCTEW ¥ UCTOPUYECKUX TPATUIUKA 0a30BOM HAYKH XHMUHU;

TOTOBHOCTb U CIIOCOOHOCTH 00YUAIOIIUXCsl PYKOBOJICTBOBATHCS B CBOCH JESATEILHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMM, IPUCYIIMMHU LIEJTOCTHON CHUCTEME XUMUYECKOTO
o0Opa3zoBaHus;

HaAJIMYME TPAaBOCO3HAHMS SKOJIOTUYECKOM KYIBTYpPhI U CIIOCOOHOCTH CTaBUTh LEJIU U CTPOUTD
KU3HCHHBIC TUTaHBI.

JInuHOCTHBIE PE3yNbTAaThl OCBOCHUS MPEAMETa « XUMUS» JOCTUTAIOTCS B €IUHCTBE YUEOHOH U
BOCIHUTATEIbHON JESITENbHOCTH B COOTBETCTBUU C TYMAHUCTUYECKUMU, COLMOKYIbTYPHBIMU,
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU M UJI€AJIaMU POCCUNCKOT0 TPakJaHCKOT0 O0IIECTBa,
IPUHITHIMHU B O0IIECTBE HOPMaMH U NPaBUJIaMU [TOBEACHHUS, CIOCOOCTBYIOLIMMU MpOLIECCaM
CaMOIIO3HaHUs, CAMOPa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHUSI INYHOCTU 00YYarOIINXCS.
JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MpeaMeTa « XUMHUSD» OTPaXKatoT CHOPMHUPOBAHHOCTD OIIBITA
MI03HABATEJILHOMN U IPAKTUYECKON AESITEIbHOCTH 00YyUaOLIUXCsl 110 pealu3alii PUHATHIX B
o011eCcTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpaxk1aHCKOTrO BOCIIUTAHUSA:

OCO3HaHHS 00Y4aIOIIMMUCS CBOMX KOHCTUTYILIMOHHBIX ITPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

IPEJICTaBICHUS O COLUAIBHBIX HOPMAaX U MpaBUIaxX MEKIUYHOCTHBIX OTHOLIECHHUH B KOJUIEKTHBE;
TOTOBHOCTH K COBMECTHON TBOPUYECKOM NEATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX TPOEKTOB,
pelieHny yueOHbIX U IM03HABATENbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;
CIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY W apTYMEHTHI IPYTHUX TPU
aHaJIM3€ Pa3IUYHbIX BUJIOB YUeOHO 1€ TEIbHOCTH;

2) NaTpUOTHUYECKOT'O BOCIIUTAHHUS:

LIEHHOCTHOTO OTHOILIEHUS K UCTOPUYECKOMY U HAyYHOMY Hacle1I0 OT€YECTBEHHON XUMUU;
YBa)KEHHUsI K MPOIIECCY TBOPUECTBA B 00JaCTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHUS] XUMUH,
OCO3HAHHUS TOTO, YTO JOCTHKEHUSI HAYKH €CTh Pe3yJbTaT AJIUTENbHBIX HAOII0ICHUH,
KPOITOTIIMBBIX SKCIIEPUMEHTATBHBIX TTIOUCKOB, IIOCTOSTHHOTO TPY/Aa YUEHBIX U IPAKTHKOB,;
MHTEpeca U MO3HABATEIbHBIX MOTUBOB B IIOJYYEHUH U MOCIIEIYIONIEM aHaIn3e HH(OpMAaLIUU O
MEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUSI:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBAThH CUTYAIlUH, CBSI3aHHBIC C XUMHUECKUMH SBIICHUSIMU, H TPUHUMATD
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
TOTOBHOCTHU OIIEHUBATh CBOE MOBEJCHUE U MMOCTYNKHU CBOMX TOBapUIIEH ¢ MO3UIUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) popMUpOBaHUS KYJIbTYPHI 3I0POBbSI:

MMOHUMAaHUS [IEHHOCTEH 3I0POBOT0 U 0€301acHOro 00pasa KU3HU, HEOOX0IMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;



coOrocHHsI TpaBMII 0€30IaCHOTO 00paIleHus C BEIIeCTBaMHU B OBITY, TOBCETHEBHOM JKU3HH U B
TPYOBOH IEATEIBHOCTH;

NOHMMAaHHS EHHOCTH MPABUJ UHAMBHIYaTHHOTO M KOJUICKTHBHOTO 0€30IaCHOTO MTOBEICHUS B
CUTYalUsX, YTPOKAIOLIUX 3/10POBbIO U XKU3HU JIIOJIEH;

OCO3HAHHU MOCIEACTBUIM U HENPUATHS BPEAHBIX ITPUBBIYEK (YIOTPEOIECHUS AJIKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) TpyZIOBOTO BOCITUTAHUS:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B YU€OHO-HCCIIEI0BATENbCKOM 1A TEIbHOCTH,
OOLIECTBEHHO I0JIE3HOM, TBOPUYECKOM U IPYTUX BUAAX AESTEIBbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4acTHE B PEILICHUU IPAKTUUECKUX 3a7a4 COLUAIbHON HAIPaBIE€HHOCTU
(B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY U3yUSHHIO MPO(ECCHii pa3InyHOTO POJia, B TOM YHCIIE HA OCHOBE
MIPUMEHEHUS MPEAMETHBIX 3HAHUH M0 XUMUU;

YBa)XEHHUS K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOH 1€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHAMBUAYAJIILHON TpAaeKTOpUU oOpa3oBaHusl, Oy yiei
npodeccuu 1 peanus3ai COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YUETOM JMYHOCTHBIX UHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB M MOTPEOHOCTEH 00IIecTBa;

6) PKOJIOTUYECKOTO BOCIIUTAHMUS:

HKOJIOTMUYECKHU LEI€CO00Pa3HOr0 OTHOLIEHUSI K PUPOJE, KaK UICTOYHUKY CYIIECTBOBAHMS KU3HU
Ha 3eMiie;

NOHMMAHHUS [VI00AJILHOTO XapaKTepa IKOJIOTUYECKUX MTPOOIIEM, BIUSHUSA S3KOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHUS HEOOXOIMMOCTH UCIOJIB30BaHUs JOCTHXKEHUN XUMHUHU ISl PEIIEHUs] BOIIPOCOB
PaLMOHATILHOTO MPUPOI0NOIB30BaAHUS;

AKTHUBHOTO HENPUATHUS ACUCTBUM, IPUHOCAIINX BPEJ OKPYKAIOIIEH IPUPOTHON CPEE, YMEHUS
IIPOrHO3UPOBATh HEOIArONPHUATHBIE HIKOJIOITMUECKHE TTOCIEACTBUS TPEANPUHUMAEMBIX JIEHCTBUI
Y TIpeI0TBpaIiaTh ux;

HaJIMYUS Pa3BUTOrO SKOJIOTMUECKOTO MBILIUIEHHUS, IKOJIOTUYECKON KYIbTYpPHI, ONbITA
JeSITEIbHOCTH SKOJIOTMYECKON HapaBICHHOCTH, YMEHHS pYKOBOJICTBOBAThHCSI UIMH B
M03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMATILHOM NMPaKTUKE, CHOCOOHOCTH U YMEHUSI aKTUBHO
IPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOT'O TIO3HAHMUSL:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOIECTBEHHOW MPAKTHKU;

MOHMMAaHUA crieNUu(UKA XUMHUH KaK HayKH, OCO3HAHUS €€ PO B (POPMHUPOBAHUH
paloHaIbHOIO HAYYHOTO MBIIIIEHUS, CO3/JaHUU 1IEIOCTHOTO IPECTaBICHUs 00 OKpYXKaroIleM
MUpE KaK O €JMHCTBE MPUPO/BI U YeJIOBEKa, B TO3HAHUH NMPUPOAHBIX 3aKOHOMEPHOCTEH U
peleHny IpobiieM COXpaHEeHUsl TPUPOIHOTO PaBHOBECHS;

yOXKIEHHOCTH B 0CO00¥ 3HAYMMOCTH XHUMHH JIJIS COBPEMEHHOM IUBUIIN3AIIUN: B €€
FYMaHHUCTUYECKOW HAIIPAaBIEHHOCTU U BaXKHOM POJIM B CO3JaHUM HOBOW 0a3bl MaTepUaIbHOM
KYJIBTYpBbI, pEIIEHUH [TI00aJIbHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHSI YEIOBEYECTBA — CHIPHEBO,
SHEPIreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI,
o0ecreyeHn! yCIoBUI YCIEIIHOTO TPyia U SKOJIOTUYECKH KOMGOPTHOM MKU3HU KaXA0Tr0 WieHa
00111eCTBA;



€CTECTBEHHO-HAYYHO! I'PaMOTHOCTH: [IOHUMAHUS CYIIIHOCTH METOAOB [TO3HAHUS, UCIIOIb3yEMbIX
B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJIb30BaTh MOJIy4aeMble 3HAHUS AJI aHAJINU3a U
00BsICHEHUS SIBJICHUN OKPYXKAIOIIET0 MUpa U MIPOUCXOIAIIMX B HEM U3MEHEHUH, YMEHUS J1€1aTh
000CHOBaHHBIE 3aKJIIOYCHUS HA OCHOBE HAYYHBIX (PAKTOB U MMEIOLIMXCS TAHHBIX C IIEIIHI0
IIOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO MCIIOJIb30BAaTh XUMUYECKHIE 3HAHUS JIJIsl pEIICHHSI TPOOJIeM B
pEaIbHBIX KU3HEHHBIX CUTYalUsIX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENbCKON AESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETMPEPHIBHOMY 00Pa30BaHUIO i caMO0OPa30BaHUIO, K AKTUBHOMY
MOJIyYECHHUIO HOBBIX 3HAHHUH M0 XMMHUHU B COOTBETCTBHUH C )KU3HEHHBIMU MOTPEOHOCTIMU;
UHTEpeca K 0COOEHHOCTSM TpyZAa B Pa3IMYHbIX cepax mpoPhecCHOHATHHOM eI TeTbHOCTH.
METAIIPEJJMETHBIE PE3YJIbTATbDI

MertarnpenmMeTHbIe pe3yIbTaThl OCBOSHHSI YUEOHOTO MpeaMeTa « XUMUs» Ha YPOBHE CPETHETO
o0111ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIC TJIA q)OpMHpOBaHI/IE[ MHPOBO33PCHUA 06yan0mecs[ MCKIANCHUILIMHAPHBIC
(MeXTpeMeTHbIE) O0IIeHayYHbIE TIOHSATHS, OTPAKAIOIINE IIeIOCTHOCTh HAYYHOW KapTUHBI MUPA
n CHGIII/I(l)I/IKy MCTOHOB ITO3HAHUS, UCIIOJIb3YCMbIX B €CCTCCTBCHHBIX HAYKaX (MaTepI/ISI, BCIICCTBO,
DHEPT U, SIBIICHUE, TPOIIECC, CUCTEMa, HAYYHbIH (DaKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIIEIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);
YHHUBEpCcalbHbIEC yueOHbIE 1eHCTBUA (II03HABATEIbHbIE, KOMMYHUKAaTUBHbBIE, PETYISTUBHBIE),
obecrneunBaronue GopMUpoOBaHUe PYHKITMOHATHHOM IPAMOTHOCTH U COIIMAIBHON KOMITETCHIINH
00yJaromuxcs;

CIOCOOHOCTH 00YYArOIIUXCS MCTIOJIb30BaTh OCBOCHHBIE MEXIUCITUTIIMHAPHEIE,
MHPOBO33PCHUYCCKHUEC 3HAHUA U YHUBCPCAJIIbHBIC y‘~IG6HI)Ie I[Cf/iCTBHH B IO3HABATEILHOU U
COLIMAIbHON NPAKTHKE.

MertanpeameTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMHU YICOHBIMU
MMO3HAaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYIATUBHBIMHA I[CI\/JICTBI/H[MI/I.

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMUA qu6HBIMI/I IIO3HABATCIIbHBIMU HCﬁCTBI/ISIMHI

1) 6a3oBbIE JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITEIIEHO (JOPMYITUPOBATH U aKTyaTU3UPOBATH TPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPEICIIATH TSN JeATSIIbHOCTH, 3a]1aBasi apaMeTPhl M KPUTEPUH UX JIOCTHIKEHHUS, COOTHOCHUTH
PE3YIbTAThI ACATCIIBHOCTHU C ITOCTABJICHHBIMU LICIISIMUA

HCII0JIB30BATh IMPHU OCBOCHHUU 3HaHUHU HpI/IéMBI JIOTUYCCKOT'O MBIIIIJICHUS — BBIACIIATH
XapaKTCPHBIC ITPU3HAKN HOHATHU U YCTaHAaBJIMBATb UX B3aMMOCBA3b, UCIIOJIB30BATh
COOTBETCTBYIOIINE MOHATHUA IJIA 00BsACHEHNS OTACIIbHBIX q)aKTOB n ﬂBHeHHﬁ;

BBI6I/IpaTB OCHOBAHHA U KPUTCPUH JJIA KHaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHNYECCKUX peaKHI/II\/'I;
YCTaHABJIIMBATH MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMHU SABJICHUSAMU,

CTPOUTH JIOTHYCCKUEC PACCYKICHUA (I/IHHYKTI/IBHBIC, JACAYKTUBHBIC, I10 aHaJ'IOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B paCCMaTPUBAEMBIX SBJIEHUSX, GOPMYIHPOBATH BHIBOABI U
3aKIJIIOUEHUS;

MPUMEHSTH B [IPOLIecCe MO3HAHUS, UCIIONb3YeMble B XUMHUH CUMBOJIMUECKHE (3HAKOBBIEC)
MO/JIEJIH, IPe0OPa30BbIBATH MOJIEIbHBIE MPECTABICHUS — XUMUYECKHUI 3HAK (CUMBOJ) AJIEMEHTA,



XuMu4eckas hopMyna, ypaBHEHHE XUMUYECKON peakuy — MPU PEIIeHUH y4eOHbIX
[I03HABATEJIbHBIX U IPAKTUUYECKUX 33/1a4, IPUMEHATh Ha3BaHHbIE MO/IETIbHBIE [IPEICTABICHMUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 6a30BbIE UCCIIEOBATEIIHCKHUE ICHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIMII;
(bopMyIHpOBaTh LETH U 33J]a4U UCCICI0BAHNUS, HCIIOIB30BaTh MOCTABICHHBIC M CAMOCTOSITEIIHHO
c(hopMyITHPOBaHHBIE BOTIPOCHI B KAYECTBE HHCTPYMEHTA TIO3HAHUS M OCHOBBI JJISI
(bopMHpOBaHUS TUIIOTE3BI 110 MTPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIa/IETh HaBbIKAMHU CAMOCTOSATEIBHOTO IIJIJAHUPOBAHUS U ITPOBEICHUS YUEHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOIIOAATh 32 XOJIOM IIPOIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATH €r0 pe3yabTaT, GOPMYIUPOBATH OOOOIIECHHS U BEIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEA0BAaHNUS, COCTABISATH OOOCHOBAHHBIN OTUET O IPOEIAHHOMN
pabore;

IPUOOPETATh OIBIT YUEHUYECKOHN HCCIIEI0BATENIbCKON U MPOEKTHON JESITEIbHOCTH, IPOSBIIATH
CIIOCOOHOCTB ¥ TOTOBHOCTh K CAMOCTOSTEIbHOMY ITOMCKY METO/I0B PELLIEHUS IPAKTUUECKUX
3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B IIO3HAHMSL.

3) pabota ¢ nHpOpMAITHECH:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(POpMaNNU (HaydHO-TIOMYJIApHAs JUTEpaTypa
XUMHYECKOTO COZIep KaHus, CIIPABOYHBIE TOCOOUs, pecypchl IHTepHEeTa), aHATU3UPOBATh
MH(OPMaLIMIO Pa3IMYHbIX BUJOB U (POPM IIPEICTABICHUS], KPUTUUECKH OLIEHUBATh €€
JIOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

(bopMyIMpPOBATH 3aMPOCH] U IPUMEHSATH Pa3IUUYHbIE METO/IbI IPU TIOUCKE U 0TOOpE
uH(popMalu, HEOOXOAUMOM /1J1s BBIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;
PUOOPETATh OMBIT UCIIOJIB30BAHUS NH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIBHYIO (OpPMY Ipe/icTaBiIeHHs] HHPOpMalUK (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

MCIIOJIb30BaTh HAyYHBIN S3bIK B KAUECTBE CPEACTBA MPU pabOTe ¢ XUMUUYECKON HH(pOpMaLIMe:
MPUMEHSTh MEeXIpeIMEeTHbIE (PU3ndecKre 1 MaTeMaTHUECKHUE) 3HAKK U CUMBOJIBI, QOPMYJIBL,
ab0peBuaTypbl, HOMEHKJIATYypYy;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISTHOCTH.
OBnaneHre yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMU JI€HCTBUSAMU:

3aJ]aBaTh BOIPOCHI 0 CYIIECTBY 00CYK/1aeMOil TeMbI B X0/1€ JHaJIOTa U/ JUCKYCCHH,
BBICKa3bIBaTh UJieH, GOPMYIUPOBATH CBOM NMPEAIOKEHNS OTHOCUTENIBHO BBIITOJIHEHUS
MPEI0KEHHON 3a/1a4u;

BBICTYIIATh C MIPEe3eHTAIle pe3ybTaTOB M03HABATEIbHON e TENIbHOCTH, IOTyYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM ITPH BBIITOJIHEHUU XUMUYECKOTO
HKCIIEPUMEHTA, IPAKTUYECKOM pabOThI 110 HCCIIEI0BAHUIO CBONCTB U3y4aeMbIX BEIIECTB,
peanuzanuy yueOHOro nmpoekTa u GopMyJIupoBaTh BBIBOJIBI 110 pe3yibTaTaM MPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS MMO3UIINI B X0JI€ OOCYXICHHsI 1 OOMEHa MHEHUSIMH.
OBnazeHre yHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSMU:

CaMOCTOSITENILHO IUIAHUPOBATh U OCYLECTBIIATH CBOIO [I03HABATENILHYIO JESTEIbHOCTD,
onpenenss e€ Leiau U 33a4u, KOHTPOJIUPOBATh U 110 Mepe HEOOXOAUMOCTH KOPPEKTUPOBATh
IpeJlaraéMblii aIrTOPUTM JIEHCTBUM MTPU BBINOJIHEHUH YUEOHBIX M UCCIIEA0BATENbCKUX 334,



BBIOMpaTh Hanbosee F3PPEKTUBHBIN CIIOCOO UX PELICHHS ¢ YUETOM MOTyYSHHsI HOBBIX 3HaHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYILECTBIATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTA HA OCHOBE CAMOAHAJIN3a U CAMOOLEHKH.
I[MTPEJMETHBIE PE3VJIbTATbI

10 KJIIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:
c(hOpPMUPOBAHHOCTH MPEACTABICHUN O XHMHYECKON COCTABJISIFOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMHUH B IIO3HAHUU SIBIICHUH MPUPOABI, B POPMUPOBAHUN MBIIUICHUS U
KYJIbTYpbI JINYHOCTH, €€ (PYHKLMOHAJIBHON rpaMOTHOCTH, HEOOXOIUMOM IS peIlIeHUs
NPAaKTUYECKHX 33/1a4 U YKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO H
MIPUPOJHOM CpelIE;

BJIQ/ICHHE CUCTEMON XUMUYECKUX 3HAHUM, KOTOpasi BKJIOYAET: OCHOBOIIOJIATAI0IINE OHTUS
(XMMHYECKHUI JIEMEHT, aTOM, SJIEKTPOHHAs! 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTD,
AJIEKTPOOTPHULIATEILHOCTh, XUMUYECKAs CBSA3b, CTPYKTypHas (popmyina (pa3BEpHyTas U
COKpaIéHHast), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YIIepOIHBIN CKEIeT,
(GyHKIMOHAaIbHAs IPyIIa, paAuKal, U30MepUs, U30MEPbI, TOMOJIOIMUECKUN Psijl, TOMOJIOTH,
YIIIEBOIOPOAbI, KUCIOPO U a30TCOIEpKaLIIe COEAUHEHNS, MOHOMED, IOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEIMHEHNS); TEOPUH U 3aKOHBI (T€OpHUsl CTPOSHUS] OPTraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aK0H COXpaHEHHS] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUN; MUPOBO33PEHUYECKUE 3HAHUS, JIS)KAIME B OCHOBE IOHUMaHUS
MPUYMHHOCTH U CUCTEMHOCTH XMMHYECKHX SIBJICHHUM, (DaKTOIOrMUECKHUE CBEJIEHUS O CBOMCTBAX,
CoCTaBe, MOJy4YEeHUHU U 0€301aCHOM MCIOJIb30BaHUU BaKHEUIINX OPraHU4YEeCKUX BEIIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBIABIISATH XapaKTePHBIEC MPU3HAKU MTOHSATHH, YCTaHABIUBAThH X
B3alMOCBSI3b, UCII0JIb30BATh COOTBETCTBYIOIINE MTOHATHS MPHU ONMKUCAHUU COCTaBa, CTPOCHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(OpMHUPOBAHHOCTh YMEHUH HCIOIb30BaTh XUMUUECKYIO CUMBOJIUKY IS COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH, COKpaI€HHOM) (HopMysl OpraHMUYEeCKUX BEIIECTB
U YpaBHEHHUI XUMUYECKUX PEaKIUil, U3rOTaBIUBATh MOJIETIN MOJIEKYJ OPTaHUYECKUX BEIECTB
JUTSL WJUTFOCTPALIUU UX XUMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(OpMHUPOBAHHOCTh YMEHUH yCTaHABIUBATh IPUHAIJIC)KHOCTh U3yUYEHHBIX OPTaHUYECKUX
BEIIECTB 10 UX COCTAaBY M CTPOCHHUIO K ONPe/IeIEHHOMY KJIacCy/TpyIie CoeIMHEHUN
(YyrneBomopobl, KUCIOPO M a30TCOAEPIKAIUE COSAMHEHHSI, BRICOKOMOJIEKYIISIPHbBIE
COCZIMHEHUS ), 1aBaTh UM Ha3BaHUs 1Mo cuctemarnieckoit HomeHkinatype (IUPAC), a takxe
MPUBOJUTH TPUBUAIbHBIE HA3BAHUS OT/IEIbHBIX OPraHUYECKUX BEUIECTB (ITHIIEH, IPOMHIIEH,
aleTUIIEH, 3TUJICHIJINKOJIb, TIUIEpUH, peHo, popManbaeru, aueTanbIerui, MypaBbuHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBask KUCII0Ta, CTEApUHOBAsI KMCIIOTa, TIII0K03a, PpyKTO3a,
Kpaxmall, [eJUTI0J103a, TIUIUH);

c(OpMHUPOBAHHOCTH YMEHUS ONIPEAEIATH BUABI XUMUYECKOM CBSI3U B OPTraHUYECKUX
COCTMHECHUSX (OAMHAPHBIC U KPATHBIC);,

c(OpMHUPOBAHHOCTh YMEHUS IPUMEHSATh MOJIOKEHUSI TEOPUHU CTPOCHHUS OPTraHUUECKUX BEIIECTB



A. M. BytiepoBa 1151 O0OBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTAaBA U CTPOCHHS;
3aKOH COXpPAHEHMs MACChl BEILIECTB;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHUE, PU3UIECKUE U XUMUYECKHE
CBOMCTBA TUIMYHBIX MPEACTABUTENCH Pa3IMUHbBIX KJIACCOB OPTaHUYECKHUX BEIIEeCTB (METaH,
9TaH, TWICH, PONWIICH, alleTUJIeH, OyTaaueH-1,3, meTunOyraauen-1,3, 6eH3011, METaHOII,
ATAHOJI, STUICHTIINKOIb, [NIMIEPUH, (PeHOI, alleTanbAerul, MypaBbuHas U YKCYCHAast KUCIIOTHI,
[JII0K03a, KpaxMmaJl, HEeJI0J103a, aMUHOYKCYCHAs KUCIIOTA), WILTFOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEX/y HUMH YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKINI C UCTIOJIB30BaHUEM
CTPYKTYPHBIX (OPMYII;

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh HCTOUYHUKHU YTIIEBOJOPOIHOTO ChIPhs (HE(DTh,
NPUPOIHBII ra3, yroib), cnocoObl X MepepadoTKH U MPAKTHIECKOE MTPUMEHEHHE IPOTYKTOB
nepepadoTKu;

c(hOpMUPOBAHHOCTh YMEHUM MTPOBOUTH BHIYUCICHUS TI0 XUMUUYECKUM YPaBHEHUSIM (MaCCHI,
00BbEMa, KOJTMYECTBA UCXOJHOIO BELIECTBA UJIU MPOAYKTA PEAKIIMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILECTB I IPOAYKTOB PEAKIINH);
c(hOpMUPOBAHHOCTh YMEHHUM BJIAJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METOaX HAYYHOTO
MO3HAHMUSI, UCTIOIB3YEMBIX B XUMUHU MPU U3YUCHUU BEUIECTB U XUMUYECKUX SIBICHUHN
(HabnroeHue, U3MEpPEHHe, IKCIIEPUMEHT, MOJIETTMPOBAHUE ), UCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMECHEHUEM;

c(OpMUPOBAHHOCTh YMEHUH COOJIFOIATh MTPaBHIIA TIOJIL30BAHUS XHMHUYECKOM IMOCYI0M 1
nmabopaTOpHBIM 000PYI0BaHKEM, a TAK)KEe MTpaBujIa OOpAIleHHs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOopMUPOBAHHOCTh YMEHUM IJIAHUPOBATH M BBHIMOJIHATh XUMUYECKUN SKCTICPUMEHT
(mpeBpallleHus: OpraHMYECKUX BEIECTB P HarpEeBaHUU, MOJIYYEHHUE ITHIICHA U U3yUYEHUE €T
CBOICTB, KAUECTBEHHBIE PEAKI[MN OPTaHUYECKUX BEUIECTB, JIeHATypalus OEIKOB Npu
HarpeBaHuU, LIBETHbIE PEAaKIIUU OEJIKOB) B COOTBETCTBHUHU C ITPaBHJIaMU TEXHUKH 0€30IaCHOCTH
IpU 0OpaIIeHUH C BEIIECTBAMHU U J1a0OpaTOPHBIM 000PYAOBAHUEM, IIPEJCTABIISTH PE3YJIbTAThI
XUMHYECKOTO IKCTIEPUMEHTA B JOpMeE 3alMCH YPAaBHEHHUI COOTBETCTBYIONIUX PEAKIUN U
(GbopMyIUpOBATh BBHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTUUECKH aHAIM3UPOBATH XUMUUYECKYIO UH(OPMAITHIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHpopmanmu, HTEpHET U IpYyrux);
c(hOopMUPOBAHHOCTHh YMEHUM COOJIIOIATh MPaBHIIa YKOJIOTHYECKH 1IeTIECO00Pa3HOT0 MTOBEICHNUS B
OBITY U TPYAOBOH €ATEIBHOCTH B IIEJIIX COXPAaHEHUSI CBOETO 3/10POBbs U OKpYKaroIen
MIPUPOIHOI Cpesibl, 0CO3HABATh OMACHOCTH BO3JIEHCTBUS Ha KUBbIE OPraHU3MBbI OIpeIeIEHHBIX
OpraHMYECKUX BEIIeCTB, OHUMas cMblch nokaszatens [1/IK, noscHATh Ha mpuMepax crocoObl
YMEHBIIEHUS 1 TIPEAOTBPAIICHUS X BPEIHOTO BO3JICHCTBHUS HA OPTaHU3M YEIOBEKA;

JUTS1 OOYYArOIINXCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBBS: YMEHUE TIPUMEHSTH 3HAHUS
00 OCHOBHBIX JTJOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUM;

JUTSL CTIETBIX U cIa00BUIAIINX O0yUYaONINXCS: YMEHHE UCII0JIb30BATh Pelibe()HO-TOUEUHYIO
cuctemy o0o3nauenuii JI. bpaiins s 3anucu Xxumudeckux (Gpopmyit.

11 KJTACC



[TpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0miast 1 HeopraHuuecKasi XUMHsD) OTPaxaroT:
c(OpPMHUPOBAHHOCTH MPEACTABICHUIN: O XUMHUECKOH COCTABIISIFOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMHH B TIO3HAHUU SIBICHUH PUPOJIBI, B (POPMUPOBAHUH MBIIUICHUS U
KYJIBTYpPBI JINYHOCTH, €€ (PYHKIIMOHAILHOW TPAaMOTHOCTH, HEOOXOAUMOM ISl peIIeHUS
NPaKTUYECKHX 33/1a4 U YKOJIOTHYECKH 0OOCHOBAHHOT'O OTHOIIECHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpeJIE;

BJIa/ICHNE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpasi BKIOYAET: OCHOBOIIOJIATAIOIINE IOHTHS
(XMIMHUYECKUI1 SJIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIIM ATOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBIN 00BEM, BaJIEHTHOCTD, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIIEHUS,
XUMHYECKasl CBSI3b (KOBAJIEHTHAs, HOHHAs, METAJUINYECKasi, BOJOPO/IHAA), KPUCTAJUINYECKAs
peléTKa, TUIbl XMMUUYECKUX PEAKLIUN, pacTBOP, AJIEKTPOJIUTHI, HEAIEKTPOIUTHI,
AIEKTPOJIUTHYECKAS TUCCOLUALNS, OKACIUTEND, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON
peakuuu, XUMUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOPUSI SJIEKTPOIUTUYECKOM
Jrccouranuu, nepuoauyeckuit 3akon /1. . MenneneeBa, 3aKOH COXpaHEHUSI MACChI BELIECTB,
3aKOH COXPAHEHMs U MIPEBPALLCHUS SHEPTUN IPU XMMHUECKUX PEAKIMSIX ), 3AKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUU, MUPOBO33PEHUECKHUE 3HAHUS, JIEKALUE B OCHOBE TOHUMAaHUS
INPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHX SIBJICHUM, (DaKTOIOIMYECKHUE CBEIAECHMSI O CBOMCTBAX,
COCTaBe, MOJy4YEHUHU U 0€30I1aCHOM MCIOJIb30BaHUHU BaXKHEUIINX HEOPraHUUECKUX BEIIECTB B
OBITY U IPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUH BBISBIISITh XapaKTEpHbIE IPU3HAKU OHITUMN, YCTaHABIUBATh UX
B3alMOCBS3b, UCII0JIb30BATh COOTBETCTBYIOIINE OHITHS IPU ONMCAHUM HEOPTraHMYECKUX
BEILECTB U UX IPEBPALLCHU;

c(OpMHUPOBAHHOCTh YMEHUH HCNOIb30BaTh XUMUYECKYIO CHUMBOJIMKY JUIsSl COCTaBJIEHUs (hOPMYII
BEIIECTB M YPAaBHEHHI XUMUYECKHUX peaKIuii, cucremarnyeckyto HomeHknarypy (IUPAC) u
TPUBHAJIbHbIE Ha3BAaHUS OTAEJIbHBIX HEOPIraHUYECKUX BEILECTB (YrapHbIi ra3, yrileKMCIbli ras,
aMMHuak, raiméHasi U3BeCTh, Heral€Has U3BeCTb, MUThEBAS COJA, IUPUT U JPYTHE);
c(OpMUPOBAHHOCTh YMEHUH OIPENENATh BAJICHTHOCTh U CTENEHb OKHUCICHHS] XUMHUYECKUX
AJIEMEHTOB B COEAMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOM CBSI3U (KOBaJICHTHAsI, HOHHAs,
MeTaJIJIMYeCcKast, BOAOPOIHAS) B COEIMHEHUSAX, TUIl KPUCTAIUIMUECKON peIETKH KOHKPETHOTO
BellecTBa (aATOMHas, MOJIEKYJIsIpHasi, MOHHAs, METAJJIMYECKas), XapaKkTep Cpe/ibl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAAJICKHOCTh HEOPTAaHUYECKUX BEIECTB M0 UX
COCTaBY K OIpeAeNEHHOMY KiacCy/Tpyrie COeMHEHNH (IIPOCThIE BEIIeCTBAa — METAJUIbI U
HEMEeTaJlJIbl, OKCH/IbI, OCHOBAHHUSI, KUCIIOThI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);
c(hOopMUPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI TTepuoandeckoro 3akona Jl. 1. Menneneesa u
JEMOHCTPHUPOBATh €T0 CUCTEMATU3UPYIOIIYI0, 00bSICHUTEIbHYIO U IPOrHOCTUYECKYIO (DYHKLINU;
c(OpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaATh IJIEKTPOHHOE CTPOECHNE AaTOMOB XUMHYECKHUX
aneMeHToB 1—4 nepuoaos Ilepuognyeckoil cUCTEMBI XUMHUUYECKUX dyeMeHTOB /], U.
MeHniesneeBa, UCTIOJb3YsI TOHATHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAITNY, «IHEPTeTHUCCKHE
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTHU U3MEHEHHUSI CBOMCTB XUMUYECKUX JIIEMEHTOB U UX
COEIMHEHUH 1O nepuoaaM U rpynmam [lepuoandeckoil cucTeMbl XUMHUYECKUX 3J1eMeHTOB []. U.
Menneneena;

c(hopMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMKUCHIBATH) OOIINE XUMUYECKUE CBOKWCTBA
HEOPraHWYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, NOATBEPKIATh CYIIECTBOBAHNE N€HETHUECKOM



CBSI3U MEXIY HEOPraHMYECKHMMH BEIIECTBAMH C TIOMOIIBIO YPABHEHUH COOTBETCTBYIOIINX
XAMHYECKUX PEAKIUM;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATH XUMHUUECKUE PEAKIIMH IO PA3TUIHBIM
NpU3HAKaM (YUCITy U COCTaBY pPEarupyrolx BEeIECTB, TEIIOBOMY 3P (PEKTy peakuy,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPAaTUMOCTH PEaKLUy, YIaCTUIO KaTalu3aTopa);
c(OpPMHPOBAHHOCTh YMEHUI COCTABIIATH YPAaBHEHHSI PEAKIMiA PA3IMYHbBIX TUIIOB, TOJHBIC U
COKpAaIIEHHBIC YPABHEHUS pPEaKIil HOHHOTO 0OMEHa, YUUTHIBAs YCIOBUS, IPH KOTOPBIX ITH
peaKkIuy UAYT A0 KOHIIA;

c(OpPMHPOBAHHOCTh YMEHUH MPOBOANUTH PEAKIMH, TIOJTBEPIKIAIOIINE KAUeCTBEHHBII COCTaB
Pa3IMYHBIX HEOPTaHMYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIHE
B BOJIHBIX PAaCTBOPaX HEOPTaHUYECKUX BEUIECTB;

c(OpPMHPOBAHHOCTh YMEHUI PaCKPBIBATH CYIIHOCTh OKHUCIUTEIFHO-BOCCTAHOBHTEIBHBIX
peakuuii HOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OaaHca ATUX PEaKIIMii;
c(OpPMHPOBAHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIUu OT
pa3nuyHbIX (HaKTOPOB; XapaKTep CMEIICHUSI XUMUIECKOTO pAaBHOBECHS B 3aBUCHIMOCTH OT
BHelIHero Bo3aelcTBus (nmpunuuin Jle [larense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMHUYECKHE MTPOIECCHI, JIEKAIINUE B OCHOBE
MPOMBIIIJICHHOTO MOJIYYeHHs CEPHOM KHCIOTHI, aMMHUAKa, a TAaK)Ke CHOPMUPOBAHHOCTD
NpeCTaBICHUN 00 OOIMX HAYYHBIX MPUHIIUIIAX U YKOJOTHYECKUX MPOOIeMax XUMHUECKOTO
IIPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTH YMEHUH MTPOBOINTH BHIYHUCIICHHUS C UCIIOIB30BAHUEM TTOHSITHS «MacCOBast
JIOJIs BELIECTBA B PACTBOPEY», OOBEMHBIX OTHOIIEHHH Ia30B MPH XUMUYECKUX PEAKIHIX, MACChI
BelIeCTBa UM 00bEMA ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE MM 00BbEMY OJHOTO
U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, TEMJIOBOr0 3 (eKTa peakiui Ha OCHOBE 3aKOHOB
COXpaHEHHsI MAaCCHI BEIIECTB, MTPEBPAILICHHS U COXPAaHEHHS YHEPTHH;

c(hopMUPOBAHHOCTh YMEHUM COOJIIOIATH MPABHIIA MTOJIH30BAHUS XUMUYECKON TTOCYION U
nmabopaTOpHBIM 000PYI0BaHUEM, a TAK)KEe MTpaBujIa OOpAIleHHs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMHU TI0 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTH YMEHUH IITAHUPOBATH U BBIMOJHATH XUMHUECKUI SKCIIEPUMEHT
(paznosxeHue NepoKCcuaa BOAOPO/Ia B MPUCYTCTBUM KaTaau3aTopa, ONpeIelIeHUE CPEIb
PacTBOPOB BEIIECTB C IOMOIIBI0 YHUBEPCATHHOTO HHIMKATOPA, BIUSHUE PA3IMIHBIX (DaKTOPOB
Ha CKOPOCTh XMMHYECKON peaKIiu, PeaKIIMi HOHHOTO 00OMEHa, Ka4eCTBEHHBIE PEaKIH Ha
cynbdar-, KapOoHAT- M XJIOPUI-aHUOHBI, HA KATHOH aMMOHWUSI, PEIICHHE YKCTIEPIMEHTATBHBIX
3aja4 1o reMaM «Metauib» U «HeMeramsl») B COOTBETCTBUM € IPABHIIAMU TEXHUKH
0€30MacHOCTH NP 00paIIEHUH C BEUIECTBAaMH U J1a00PaTOPHBIM 000py10BaHUEM, ITPEICTABIATh
pe3yIbTaThl XHMUYECKOTO SKCIIEPUMEHTA B (hOpMe 3aIich ypaBHEHUH COOTBETCTBYIOIINX
peakumii 1 GOpMyITUPOBATH BEIBOIBI HA OCHOBE 3THUX PE3YIIbTATOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKU aHATH3UPOBATH XUMHUIECKYIO HH(OpMAaITHIio,
MOJTy9aeMyI0 M3 pa3HbIX HCTOYHHUKOB (CPEICTBA MaCCOBOM KOMMYHHKANWHU, IHTEpHET 1
JPYTHX);

c(hOopMUPOBAHHOCTHh YMEHUN COOJTIOIATh MPaBHIIa YKOJIOTHYECKH 1IETIECO00Pa3HOT0 MTOBEICHNUS B
OBITY U TPYAOBOI EATEIBHOCTH B IIENIIX COXPAaHEHUSI CBOETO 3/10POBbS U OKpPYKaroIen
MIPUPOJIHOI Cpesibl, 0CO3HABAThH OMMACHOCTH BO3/ICHCTBUS Ha KUBBIE OPraHU3MBbI OINpeIeIEHHBIX
BElIEeCTB, MOHUMast cMbIca nokasarens [1JIK, nmoscHsaTh Ha mpuMepax crnocoObl yMEHbIIECHUS U



MpeaoTBpalICHUA UX BPpCIAHOTO BO3HCﬁCTBHH Ha OpraHu3M 4YCJIOBCKaA,

JJIsA 06yan0H1chs1 C OrpaHMYCHHBIMH BO3MOXKHOCTAMU 3J0POBbA: YMCHUC IIPUMCHATL 3HAHHUA
00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHHMA BCIICCTB U XUMHWYCCKUX HBHCHHﬁ;

JUISL CJICTIBIX U CITa0OBUIAIIUX 00yUYarOIMINXCS: YMEHUE HCIIONIb30BaTh PENbePHO-TOYCUHYIO
cucremy obo3HaueHuit JI. bpaiins 1uist 3anucu XuMudecKux Gopmyt.

3. Temaruueckoe ianuposanue 10 kacc.

Tema paznena (KOJTHYECTBO YaCOB) Coneprxanue
y4eOHOr0 mpeameTa
50P

Tema 1. [Ipenmer oprannyeckoil Xumuu. Teopuss XMUMUUECKOTO
CTPOEHUS OPTaHUYECKUX COeTMHEHUN
(3 1)

Tema 2. IIpeaenbHble yrieBOAOPOIbl — ANKaHbBI, ITUKIOATKAHBI
(2 9)

Tema 3. HenpenenbHbIe yriieBOIOPOIbI: AIKEHBI, AJIKAIHCHBI,
AJIKUHBI (6 9)

Tema 4. ApomaTuueckue yrieBoJ0pOIbI
(2 )

Tema 5. IIpupogHbie UCTOYHUKHU U TIepepadOTKa YIIeBO-
JIOPOJIOB
(3 1)

Tema 6. Criuptol. @enon (3 )

Tema 7. Anpaerunsl. KapooHoBbie kuciaoThl. Cli0KHbIE 3(DUPHI.
Kupsl
(79)

Tema 8. YriieBoasl

()

Tema 9. AMunbl. AMUHOKUCTOTHL. benku (3 )

Tema 10. BoicokoMonekynsipHble COETUHEHUS
(29)

3. Tematnueckoe ianupoBanue 11 kacc.

Tema paznena (KOJIMYECTBO YaCcOB) Copepxanue
yueOHOro npeaMeTa
30P

Tewma 1. Ctpoenue aToma.

[lepnonnueckuii 3aK0H

u leproanueckas cucteMa XUMHUYECKHX 3JIEMEHTOB
. . Menneneesa (34)

Tema 2. CTpoeHH€e BELECTBA.
MHuoroo0pasue BemecTs (4 1)

Tema 3. XumMuueckue peakiuuu
(6 9)

Tema 4. Hemeramnnl




(99)

Tema 5. MeTtamisl
(69)

Tema 6. MeToapl TO3HAHKUS B XUMHUH. XUMUS U KU3Hb (6 1)
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