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COJAEP/KAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenmeTr opraHMYecKOil XMMHUHU: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAYCHUE B IOJIYYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKUX COEJMHEHUN (cUcTeMaTrudeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEINIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (IUIaBjieHUe, OOyIJIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH pAll. DTUIIEH U NPONWIEH — NPOCTEeHIIne
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIYY€HUE U IPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 u metmnOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
POCTEHIINNA MPECTaBUTEND AJIKUHOB: COCTaB, CTPOCHHE, (U3NYECKNE U XUMUYECKHE CBOMCTBA
(peakuu ruIpUupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TMOJIyd€HHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXKIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIeBOAOpOoJOB. [IpupoHbIii ra3 U monyTHbIE He(TAHbIE ra3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTamUTHYeCKHit), muponus. [IpoaykTsl nepepaboTku He(hTH, UX PUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YUYEHHs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE MPAKTHYECKOW pPaOOTHI:
MOJIyYEHHUE 3TUJICHA U U3YYEHHE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMUYECTBa
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckne coeiHHEHUs!

[IpenenbHble OAHOATOMHBIE CHHUPTHL. METaHON W 3TaHON: CTpoeHue, (GU3NYECKue u
XMMHUYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOre€HOBOJOPOJaMH, TOPEHHE),




npruMeHeHne. BoopoiHbie CBA3M MEX1y MOJIEKYyJIaMu CUpToB. JleiicTBue MeTaHoa U 3TaHOa
Ha OpraHu3M 4elloBeKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJeHCTBUE CO IIETOYHBIMU METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOI0OaTOMHbIE cHUpTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHWe TriaulepUHa U
STHJICHTJIUKOJIS.

@eHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (peaklUMU OKHCIEHHS U BOCCTAaHOBJIEHUS, KadeCTBEHHBIE DPEaKLMN),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
TepupUKalM), IMoldydeHue M mnpuMeHeHue. CTeapuHOBas U OJIEMHOBas KHUCIOTHl Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
uX Molollee aeicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. IIpumenenune xupoB. bruonoruyeckas posib KUpPOB.

YTneBopl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). [moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMMuauyHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHOBiIEHWE, OpOKCHHE TIIOKO3bI), HAxXOXJIECHHWE B MPHUPOJE,
npuMeHeHue, ornosorunueckas poib. orocunTes. PpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemmonosa kak npupojHsle noaumepsl. CTpoeHUe Kpaxmaia U LeJUTI0I03blI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TUApPOJIN3, KAaUECTBEHHAsI peakLus ¢ HOJIOM).

OKcliepUMEHTalIbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX IPEBpallleHHi: NpOBEJeHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, Ka4ECTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOoroaromHbIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
HCXOJHOTO BEIIECTBAa WJIM NPOAYKTAa peaklUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTconepikalie OpraHn4eckie CoeIMHEHNUS.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHudyeckue coenuHeHHus. Pusnyeckue U
XUMHYECKHE CBOICTBA aMUHOKHMCIOT (Ha mpuMepe IuMlKHA). buonormdeckoe 3HaueHue
aMHHOKUCIOT. [lentuapt.

benkm kak MpupoOIHBIE BBHICOKOMOJEKYJISIpHBIC coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcrepUMeHTalbHbIE METOJbl M3YYEHHUsl BEUIECTB M MX IpeBpalleHuil: HaOJIrofeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OETKOB IPH HArpeBaHWHW, IIBETHBIC
peaxiuu OEIKOoB.

BbicokomosieKy IsipHbIe COeIUHEHHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpPHU3alUH, CpPEIHsAs MOJIeKyaspHass macca. OCHOBHBIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHM — MOJIMMEPU3AIUs U TOJTUKOHICHC AL,



DKcrepUMEeHTaIbHbIE METO/Ibl MU3YUYEHHUSI BEUIECTB M MX MPEBPALCHUNA: 03HAKOMIICHHE C
o0pa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3EH MPU MU3Y4EHUU OpraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, THUIMOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIacCupUKalusi, TMEePUOJUYHOCTh, HAOIIOJCHUE, W3MEpPEHUE,
HKCIEPUMEHT, MOICTPOBAHUE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKThI, OCHOBBI PAIMOHATILHOTO MUTAHMS, MOIOIIIUE CPE/ICTBA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMuUeckuil anemMeHT. AToM. Snapo aroma, H30TOMBI. DIIEKTPOHHAs 00O0JIO0YKA.
DHepreTUuecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTay, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacnpenenenns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamdeckas cucreMa XUMHUYECKHX dneMmeHTtoB J[. M.
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckod CHUCTEMBI XMMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuIbl XUMHUYECKON CBsI3U (KOBaJEHTHAas
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3U (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHus. IoOHbI: KaTHOHBI U aHUOHBI.

BemniecTBa MOJNEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOCHMSI. 3aKOH ITOCTOSHCTBA COCTaBa
BeIIeCTBA. THUNBI KPHUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTHe O AMCHEpCHBIX cucTeMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHu4ecKux
BEUIECTB. ['eHeTHYecKas CBsA3b HEOPraHMYECKUX BEUIECTB, NPUHALIEKAIIUX K Pa3IndHbIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKUX peakiUii B HEOPraHWYECKOH U
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
DHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT Pa3IM4yHbIX (akTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHoBecHe. (DaKTOpBI, BIUAIOIIHAE HA COCTOSHUE XUMHUYECKOTO DPaBHOBECHUS.
[Tpuniun Jle [larensbe.



DnekrponuTnueckas auccoruanus. CuibHble u ciaadble 31eKTponuThl. Cpena BOTHBIX
PacTBOPOB BEILECTB: KHCIAs, HEUTpaAJIbHAS, IEJTOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALMS
tabnun «llepuoguyeckas cucrema xumuyeckux siemeHtoB [[. U. MenneneeBa», uzyueHue
MoJieJel KPUCTAJUIMUECKUX pemEToK, HaOMIoJeHHe M ONHMCAaHWE JEMOHCTPAMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAA BOJOPOJAa B INPUCYTCTBUM KaTalln3aTropa,
OIpENIETICHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILIBI YHHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeHa), MPOBENCHHE NPAKTUYECKOH paboThl «BrusHUe pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTh XUMHUYECKOU PEAKLIUH.

Pacuérnble 3anaum.

PacuéTpl 0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacuéThl ¢ UCIIOJIb30BAHUEM MOHATHUS «MACCOBAst JA0JISI BEILIECTBAY.

Heopranuveckasi xumust

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cuctemMe XHMHUYECKUX
sanementoB JI. U. MenzaeneeBa u OCOOCHHOCTH CTpoeHHsI atromMoB. (Dus3nueckue CBOHCTBA
HEMETAJUIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MPUMEpe KUCIopoa, cepbl, hocdopa u yriaepona).

XVUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TaloOreHoB, cephl, a3oTa, docdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUH.

Mertamisl. [lonoxxenne meramioB B [lepuoanueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
buznueckue cBoiictBa MeTaioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUN P HaMpsHKECHUH
METaJUIOB.

XUMHYECKHE CBOWCTBA BAKHEHUINIMX METAIOB (HATPWH, KaJWid, KajabIlMd, MAarHUM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUMN.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHre MeTamioB B OBITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METOJbl H3yYEHHUsS BEHIECTB M UX TNPEBPAIICHUIN: H3YYCHUE
KOJUIeKIIMU «MeTaluibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, DPEIICHUE HKCIEePUMEHTAIBHBIX
3aja4, HaONIOIGHHWE W ONMCAaHWE JEMOHCTPAlMOHHBIX M JIaOOpaTOpPHBIX  OIBITOB
(B3auMoJIeliCTBME THUAPOKCHIA ATIOMUHUS C PACTBOPAMH KHUCIOT M IIENOYeH, KaueCTBEHHBIE
peakuyy Ha KaTHOHbBI METAJLJIOB).

Pacuérnble 3agadu.

Pacuérbl macchl BemiecTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMM BEIIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAaKIIMH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Posb xuMuu B o0ecnieueHrnr 3KOJIOTHYECKOM, SHEPreTUUeCKO 1 MUILEeBOi Oe30MacHOCTH,
pa3BUTUU MeaulMHbL. [loHSATHE O HaydHBIX METOAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKkui.

[IpencraBnenuss 00 OOMUX HAYYHBIX TMPUHIMUIAX [POMBIIIJICHHOTO TOMy4YeHUS
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEHIECTB M MaTEPHANIOB: Ba)KHEUINIHME CTPOUTENIbHBIE MaTepHUabl,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMHKa, MaTepuaiabl Ui DJICKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpAIbHbIC yI0OpEHUS.

XuUMHS M 3]I0pOBbE 4YEJIOBEKa: MpaBUJia HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 6€30MacCHOTO MCIIOIH30BAHMSI MPENapaToOB OBITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYEeCKON XUMHUU B
11 xmacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTUH,



TaK M MOHSTHH, SBISIIOUIUXCS CUCTEMHBIMU JJI OTACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC MOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOpPHs,
aHaJU3,  CHUHTE3,  KiIaccU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

O®usuka: Marepus, SHEpPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, WOH, HU30TOTI,
PaAMOAKTUBHOCTh, MOJICKYJIAa, SHEPIeTUYECKUI YpOBEHb, BEIECTBO, TEIO, 00BbEM, arperatHoe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIUYUHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHu3M, JKOCHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XUMHYECKast MPOMBIIIJICHHOCTb, MeTaJTyprus, IPOU3BOJICTBO
CTPOUTEBHBIX MaTepuaios, CEJIbCKOXO035IMCTBEHHOE MIPOU3BOJICTBO, MUIIEBast
MPOMBIIIIEHHOCTh, (papMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUAIOB, AJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUHU.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
IpoTrpaMM CpPEAHEro oO0IIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B coOTBEeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JIUYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEJHEro ooOuero ooOpazoBaHuUs
BBIJICJICHBI CJIEIYIOLINE COCTABISAIONINE:

OCO3HAHHE O0YYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOH HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

I[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITENHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYLUIUMHU LEJIOCTHOM CHUCTEME XUMHYECKOIO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKOH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILIETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMera «XHUMHS» JOCTUTAIOTCS B EIUHCTBE
yueOHOM M BOCHUTATENBHOM JEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd  POCCUHCKOTO
rpaKAaHCKOro O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMaMH U MpaBWJIaMU TOBEICHHS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaIOLINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
OMbITAa TIO3HABATENIbHOM M TPAKTHUECKOH MAESITENbHOCTH OOy4alouuxcs 10 pealu3aluu
MPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHUS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

IPEJICTABICHNUST O COLMAIbHBIX HOpPMax M MPaBWJIAX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMUYECKHUX IKCIIEPUMEHTOB;

CITOCOOHOCTH MMOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTUX
MIPY aHAJKM3E Pa3INYHBIX BHJIOB YU4EOHOU IEATeIHbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUU;

yBa)KEHHsI K IpoIeccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHIKEHHUS HAyKH €CTh pPe3yJIbTaT JJIUTENbHBIX HAOIIOACHUM,
KPONOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IIOJIYyYE€HUH M TMOCIEAYIOIIEM aHajau3e
UH(OPMALIMHU O TIEPEIOBBIX TOCTHKEHUAX COBPEMEHHOM 0TeUeCTBEHHOW XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;



CIIOCOOHOCTH OIICHWBATh CHUTYalldW, CBS3aHHBIE C XWUMHUYCCKUMHU SIBICHUSMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTH OLICHUBATH CBOE IOBEJEHUE W IOCTYIKM CBOMX TOBApUUIIEH C MNO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTEH 30pOBOr0 M Oe30MmacHoro oOpasza XKHU3HH, HEO0OXOAMMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COOUIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAaHHUA LEHHOCTH TPAaBWJI WHAWBUAYAIBHOTO U KOJUIEKTUBHOI'O 0O€3011aCHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 300POBbIO U JKU3HU JIFOACH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX NPUBBIUEK (YMOTPEOJICHUS alKOToJIs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIEeIOBATENIbCKONW e TeNIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE€ B pPEIICHUU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHI0 MPOQEecCHil pa3NuvyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oynymeil mpodeccuu u peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H IMOTpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMUYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJIOTMYECKHX Mpo0JsieM, BIUSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH MCIIONb30BAHUS JOCTHKEHUN XUMUU Uil PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AaKTUBHOTO HENPHUATHS NEHCTBUI, MPUHOCAIIMX BPEJ] OKpY’KaloUlell MpupogHOW cpere,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsATHBIE HYKOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIU4Msl PA3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HUMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOU MPAKTUKY;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KaKk O €IMHCTBE MPHUPOJAbI U YeJIOBEKa, B MO3HAHWM IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHny mpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHM JJIs COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHOW POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpbI, PEHIEHUH III00ANBHBIX MPO0JIEM YCTONYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBO,
DHEPreTHUECKON, NHUIIEBOW © JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,



00€CIIeYeHUN YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOTr0 YiIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh M0JIy4yaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM H3MEHEHHIA,
yYMEHHUs J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M HMEIOIIMXCS TaHHbBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS AJIS PELIEHUs TPpobiieM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON ACSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM II0 XUMHUU B COOTBETCTBUM C >KM3HECHHBIMU
NOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3iMyHbIX cdepax npodeccunoHaTbHON
JIeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3ysbTaThl OCBOCHHUS YYEOHOTrO MpeaMeTa «XUMUs» Ha YPOBHE
cpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE IOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbI (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIEIOBAaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYyTHE);

YHUBCPCAJIbHLIC y‘~I€6HI)I€ HeﬁCTBHH (HO3HaBaTeJIBHI>I€, KOMMYHUKATHBHBIC,
peryiasTHBHBIC), oOecneunBaronye (OpMUPOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CHOCOOHOCTh  OOYYAIONIUXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIE  MEXIHMCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS M YHHUBEpCaJbHble YydeOHBbIE JCHCTBUS B IO3HABATEIbHOU U
COLMAJIbHOM MPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OTPAXXKAalOT OBJIAZICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

OgJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOATENILHO (POPMYNIUPOBaTh M aKTYaIM3MpPOBAaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTNpENEeNATh IENN JACATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHTD PE3YJIbTAThI ICATEIILHOCTH C MTOCTABJICHHBIMHU IIEIISIMHU;

HCIIOJIB30BAaTh IIPpU OCBOCHUU 3HaHUHI HpI/IéMBI JJOTUYECKOT'O MBIINIIICHUA — BBIACISATH
XapakTepHbIC TMPHU3HAKKM TOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIH30BATh
COOTBETCTBYIOIINE MMOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX (1)aKTOB u HBHeHHﬁ;

BBIOUPATh OCHOBAHUS M KPUTECPHH JUTs KJIacCU(UKAIIUU BEIIECCTB U XUMUUECKUX PEAKIIHI;

YCTaHABJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOWUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHUBHbBIC, JCIyKTHBHBIC, II0 aHAJOTHH),
BBIABJIAATE 3aKOHOMCPHOCTH U IMMPOTHBOPEUYHA B paCCMAaTPUBACMBIX SABJICHUAX, @OpMYHHpOBaTB
BBIBOJIbI M 3aKJIFOUCHHS,

IMPUMCHATHE B IIPOUECCCEC MO3HAHHA, UCIIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MOJIEIH, PEOOPa30BBIBATH MOICIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIUU — TPU PEIICHUH YIeOHBIX
MO3HABATCJIbHBIX W IMPAKTHYCCKUX 3adal, MPUMCHATHL HA3BAHHBLIC MOJCJIBHBIC IMPCACTABJIICHUA
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y9aEeMBIX BEIIECTB U XUMUYECKUX PEAKIIHA.



2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHMS BEIIECTB U XUMUYECKUX PEAKIUM;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HABBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS YYEHHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTaT, (GopMyiaupoBaTh OOOOUIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOACTaHHOU
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITENbHOCTH,
MPOSIBISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOA0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBAThCSI B  PpA3IMYHBIX HCTOYHMKAX HWHPOpPMaUUU (HAYYHO-TIONMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel HHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

IPUOOpPETaTh OMBIT KCIOJb30BaHNSA MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUI U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcCTBa INpu paboTe € XUMHUYECKOU
uH(popMalMel: MNPUMEHSATh MEXIpeAMETHbIe ((U3MuecKkue M MaTeMaTH4ecKHe) 3HakKu U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJITHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIECTBY OOCYKIaeMOil TeMbl B XOJ€ JHajora W/WiH JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIMel pe3yabTaTOB MO3HABATEIbHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAaMHM IIPU  BBIIIOJHEHUM XUMHYECKOIO
AKCIIEPUMEHTA, MPaKTUYECKONM pabOThl IO HCCIEJOBAHUIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluy y4eOHOro mpoekta ¥ (OpMYIMpPOBATH BBIBOJBI IO pPE3yJbTaTaM MPOBEAEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHI B X0/1€ 00CYXJIEHUSI 1 OOMEHA MHEHUSIMH.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO TJIAHUPOBaTh U OCYILECTBISTH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBINOJHEHUM Y4eOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM IMOJIyYe€HUs] HOBBIX 3HAHUU O
BEIIECTBaX U XUMHUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLEHKH.

HHPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXKaroT:



c()OPMUPOBAHHOCTh TMPEACTABICHUI O XUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-
HAyYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW s
pelleHusT MPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pOBBIO U IPUPOIHOI cpeie;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollue
HOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, JICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYa, BaJICHTHOCTb,
3NEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA O00BEM, YITICpOIHBIA  CKEJeT,
GbyHKIIMOHATIbHAS TPYMIa, pajuKai, H30MEpHus, U30MEpbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIIJIEBOAOPOABI, KUCIOPOA M a30TCOJAEPIKAIIME COCTUHEHUsI, MOHOMEp, MOJMMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHNUS); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUYECKUX
BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHMS, JIeKAIlMe B OCHOBE MOHHMMaHUS
NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, MOMyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON JESITETHHOCTH YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IMOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEeBpAICHUI OPraHUYECKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJHKY JUISI COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpPMYIl OPraHUYECKUX BEIECTB
U ypaBHEHUH XMMHYECKHX PEAKIMH, N3TOTaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHH YCTaHABIUBATh MPUHAIICKHOCTh H3YYEHHBIX OPTaHUYECKHX
BEIIECTB 1O HX COCTaBy U CTPOCHHUIO K ONpeAenEéHHOMY KIAcCy/Tpylie COeIuHEHUN
(YrIeBoOpodbl, KHCIOPOJI W a30TCOJEpPKAIIUE COCNWHEHHs, BBICOKOMOJICKYISPHBIE
COE/IMHCHMUS), JaBaTh MM Ha3BaHHs O cucreMarndeckoir Homenkiarype (IUPAC), a takke
NPUBOJINTh TPHUBHAJbHBIC HA3BAaHUS OTIECIBHBIX OPraHUYECKUX BEHIECTB (ITHJICH, MPOIMJICH,
alleTUIeH, JSTWIEHIJMKONb, TJIHMLEPUH, (eHod, (OopMaibAerull, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAsI KUCIIOTA, TIIIOKO3a, (QPYKTO3a,
KpaxMaJl, [1eJUTI0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUAbI XUMHUYECKOH CBS3M B OPTaHUYECKHX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. byrnepoBa ans 0o0bsicCHEHHMs 3aBUCUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChI BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UUYECKUE U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPECTABUTENICH PA3IMIHBIX KJIACCOB OPTaHWYECKHUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJEH, alneTuieH, Oyramuen-1,3, merunOyraaueH-1,3, OeHzomn,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUICPUH, (EHOI, alleTalbACTHI, MypaBbUHAsI U YKCyCHas
KUCJIOTBI, TJIOKO3a, KpaxMmal, LeJUT0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATh
TEeHETUYECKYIO CBSI3b MEKAY HUMH YPaBHEHHSMH COOTBETCTBYIOIIMX XMMHUYECKHX PEaKIUil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHUPOBAHHOCTh yMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YTIIEBOJOPOJHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEpPepabOTKM M MPAKTUUYECKOEe MpPUMEHEHHE
MPOJYKTOB NEpepaboOTKH;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOJAUTH BBIUUCICHHUS 110 XUMHYECKUM YPAaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB WM MPOAYKTOB PEAKIIUN);



c(hOpMUPOBAHHOCTh YMEHUH BIAJ€Th CUCTEMOM 3HAHMN 00 OCHOBHBIX METOJaX HAYYHOTO
MIO3HAHMS, MWCIONB3YEMBIX B XHMHU IIPU HM3YYCHMM BCILECTB M XUMHYECKHX SIBJICHUHI
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUS ISl IPUHATHUS PELICHUHA B KOHKPETHBIX )KM3HEHHBIX CUTYALUsX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATH IpaBUjIa MOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MTPaBHUJIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSAMHU 10 BBIIIOJHEHUIO 1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATH XUMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HAarpeBaHUH, MOJYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOMCTB, KAueCTBEHHbIE pEAaKIMM OpPraHUYECKHUX BEILECTB, JEHaTypalus OelIKoB Ipu
HarpeBaHUU, LIBETHbIE PEaKLUU OEJIKOB) B COOTBETCTBUU C MPaBWJIAMHU TEXHHKH O€30MacCHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XMMHYECKOTO 3KCIEpUMEHTa B (hOpME 3allUCH ypPaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN Hu
(GopMyIUpOBATh BBHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMMUYECKYIO HH()OPMALUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJAaTh MpaBWiIa SKOJIOTHYECKH IIEeJIecO00pa3HOro
NOBE/IEHUA B OBITY M TPYNOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, NMOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
IpHUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEJAHOTO BO3JEHCTBUSA HAa OPraHU3M
YEJI0BEKa;

JUId O0YYaroLMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATH
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MIO3HAHUS BELECTB U XUMUYECKUX SIBJICHMUIA;

JUIs  CcHenbIX M cAa0OBUIAMIMX OOYyYaroIlMXCs: YMEHHE MCIIOJIb30BaTh penbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.

11 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsI Kypca «OOmas M HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABIEHUNA: O XHWMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusT TPAaKTHYECKUX 3a7ad M HSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3JI0POBBIO U TIPUPOTHOM CpeIE;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUM, KOTOpas BKJIKYAET: OCHOBOIOJATraroIIne
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, DIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHCTICHUs, XHUMHYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAS),
KpUCTAJUIMYECKasi  peméTka, THUIBl XHMHMUYECKMX  pEaklUMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYCCKAS JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peakIMH, XHUMHYECKOe paBHOBECHE); TEOPHUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccolanuu, nepuoaudyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpAHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHHUS W MPEBPAILLEHUS DHEPrUU MPU XUMUUYECKHUX
peaKHI/IZX), SaKOHOMepHOCTI/I, CHMBOHH‘I@CKI/Iﬁ SI3BIK XHUMUH, MHp03033pquec1<I/Ie 3HAaHUA,
JeXalue B OCHOBE I[MOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
(haKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAX, COCTaBe, MOJTYyYEeHUH U O€30IMacCHOM HCIOJIb30BaHUHN
BO)XHEHIINX HEOPTaHUYECKUX BEIECTB B OBITY M MPAKTHUECKON ACATEIBHOCTH YEIOBEKa;



c(hOpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH MMOHSATHI, YCTaHABIUBATH
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU OMHUCAHUU HEOPTaHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
dopMyn BemeCTB M ypaBHEHMH XWMHUYECKHUX pPEAKLUUH, CHUCTEMAaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMaiabHBIC Ha3BaHHS OTJACIBbHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTb, HEralmi€Has W3BECTb, IUThEBAs COJa, MUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKHX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPO/JHAsA) B COCAUMHEHMSIX, TUI KPUCTAIMYECKON PEIIETKM KOHKPETHOIO
BellecTBa (aToOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPraHUYECKUX BEILIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpYIIe COSAMHEHUH (MPOCTHIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCH/JIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHbIE TUAPOKCUBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUU pacKpbIBaTh CMBICH Mepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHIl  XapaKTepu30BaTh dSJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuueckux 3nemeHToB /1. U.
MeHneneeBa, HCHONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
coeuHEHUH Mo nepuogam u rpynnam [leproandeckoit cucreMbl XUMHUYECKUX 31eMeHToB [l. .
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOICTBa HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXAATh CYIIECTBOBAHUE
TEHETHUYECKON CBA3M MEXJIY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIbK YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUuYHbIM
nMpu3HaKaM (YHCIy W COCTaBy pEarupyrolux BEIHIECTB, TEIIOBOMY d(DQEeKTy peakuuw,
U3MEHEHUIO CTeTIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUN pa3IUYHbIX THUIIOB, MOJHBIE
U COKpallléHHbIE YpaBHEHUS PEaKIUi MOHHOTO OOMEHa, YUHUThIBas YCIOBHs, MPU KOTOPBIX ITH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAOUINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcCHO3HaBaTh OMNBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBHIBATh CYIIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIii;

c(OpMUPOBAHHOCTh YMEHUI 00BACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3MYHbIX (DAaKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO0 paBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [latense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHWMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYY€HUsI CEPHOM KHCIIOThI, aMMHaKa, a Takke chOPMHUPOBAHHOCTh
npezcTaBieHuid 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XHUMUYECKOTro
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI IPOBOAUTH BBIYMCICHUS C MCIOJIB30BAaHUEM MOHSATHS
«MaccoBasi JI0Jisl BEILECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XHUMHUYECKHUX
peaKIMax, Macchl BEIIeCTBAa UM 00BbEMA Ta30B MO W3BECTHOMY KOJMYECTBY BEILECTBA, Macce



Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(PdekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MaCChl BEILIECTB, IPEBPAILEHUS U COXPAHEHHSI SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MPABHJIA MOJIb30BAHUS XUMHUYECKOW MOCYA0N U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE ITPaBUJIa OOPAILEHUS C BEIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTE YMEHHMH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTajln3aTopa, ONPEIEIIEHUE CpPEJIb
pPacTBOPOB BELIECTB C ITOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, BIUSHUE PA3JINYHBIX (aKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEaKlUH, PeaKIMd HOHHOTO OOMEHA, KaueCTBEHHBIC PEaKIMH Ha
cyibdar-, kapOOHAT- U XJOPHUJ-AaHUOHbI, HA KAaTUOH aMMOHMSI, PEIIEHUE HKCIEPUMEHTAIbHbIX
3agad mo teMam «Mertamasl» U «Hemeramisl») B COOTBETCTBUM C TPABWIIAMH TEXHUKU
0€30I1aCHOCTH NP 0OpaIlleHUH C BELIECTBAMU U JIAOOPATOPHBIM 000PYJOBAHUEM, NIPE/ICTABIIATh
pe3ysbTaThl XMMHYECKOTO SKCIEpUMEHTa B (opMe 3aluCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIupoBaTh BHIBOJbBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
[OJYy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYHHKauuu, VHTepHET u
JPYTUX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJIOTMYECKH 1IeJIeCO00Pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH IEATETHPHOCTH B LENAX COXPAHEHHs CBOErO 3I0POBbS M
OKpY’Karollel MPUPOJHOM Cpelbl, OCO3HABAaTh OMACHOCTh BO3JEHCTBHS Ha YKUBBIE OPraHU3MbI
OTIpeNIeIEHHBIX BEIIECTB, MOHMUMass cMbIch mokasatesns [1K, mosicHsATh Ha mpuMepax CrocoObl
YMEHBIICHUS U NPEeIOTBPAILEHHs UX BPEJAHOI0 BO3ICHCTBUS HA OpPraHNU3M YEJIO0BEKa;

JUI OOYYarOIIMXCs ¢ OrpAaHMYCHHBIMH BO3MOXHOCTSIMH 3J0POBBS: YMEHHE NPHUMEHSATH
3HaHUs 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MO3HAHUS BEILECTB U XMMUYECKUX SIBIICHUI;

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYarOIIUXCS: YMEHHE HCIONb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy o0o3HaueHui JI. bpaitns aiis 3anucu XuMu4eckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeyioB M TeM (uudposbie)
Ne ni/m
NPOrpamMmbl Bcero KO; TPOILHBIC HpﬁaKanecRne o0pa3oBaTte/ibHbIE
padoThbI padoThI pecypebi
Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYEeCKOH XUMUM
[Ipenmer oprannyeckod xumuu. Teopus
11 CTPOCHHUSI OPraHMYEeCKHX coenuHeHuid A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3nea 2. Yruesogopoasl
2.1 [IpenenbHbIe YTIeBOAOPOABI — ATKAHBI 2
29 HenpenenbHble yrieBoAOpOIbl: aAJIKEHBI, 6 1
' QJIKa/IUEHBI, AJTKUHBI
2.3 ApoMaTudeckue yrieBoa0pobl 2
24 [IpupoaHbIE HCTOYHUKHU YTIIEBOAOPOIOB U 3 1
' ux nepepaboTka
Hroro no paszneny 13
Pa3nea 3. Kuciopoacoaep:kaiue opranu4eckue coeJuHeHHs
3.1 Crupter. @enon 3
3.2 Anpperuasl.  KapOoOHOBBIE — KUCIIOTHI. 7 1
' Crnosxubie 3¢upsl
3.3 VrneBoasl 3 1
Hroro 1o pasneny 13
Pa3znea 4. A3oTconeprkaiue opraHudecKkue coe{uHeHust
4.1 AMuHBL. AMUHOKHCIIOTHL. benku 3




Wroro no pazueny 3
Paznen 5. BeicokoMoIeKy IsSIpHBIC COETHHEeHHsT
5.1 . Tnactmaccer. Kayuyku. Bomnokna 2 ‘
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 34 2




11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHMe pa3ieioB U  TeM (undposbie)
Ne /i ——— Beero KogITpo.m)m,Ie HpﬁaKTH‘ICCKHe 06pa3oBaTeILHbIe
padoTsI padoTsI pecypesI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crpoenune atomoB. [leproaudeckuii 3aK0H
1.1 n Ilepuogudeckass cucTeMa XHMHYECKUX 3
anemeHToB 1. . Meneneena
19 Crpoenue  BemiectBa.  MHorooOpasue 4
' BELECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Mertasbl 6 1
2.2 Hemerannsl 9 1 1
23 CBsi3b HEOPTaHUYECKUX U OPTaHMUYECKUX 5
' BEIIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 ‘ XuMHs U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME = 34 2 3
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