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Pabouas nmporpamma yuebnoro npenmera «Xumus» 10-11 xmacc
COLAEPXXAHUE

10 KJTACC. OPTAHUYECKA XUMUA

Teopernueckre OCHOBBI OPraHUYECKON XUMUHU

[IpenMeTr opraHM4eCcKOr XUMHUHK: €€ BOSHUKHOBEHHE, PA3BUTHE
Y 3HaYCHUE B I10JyYEHUHN HOBBIX BEIIECTB U MaTepuanos. Teopus
CTpOEHMS OpraHuyeckux coeauHeHuii A. M. bytneposa, e€ oc-
HOBHbIE NOJI03KeHUsA. CTPYKTypHbIE (OPMYIIBI OPTaHUYECKUX Be-
niectB. ['omosorus, nzomepus. XuMuueckasi CBsi3b B OpraHuye-
CKHMX COEIMHEHUSX — OJINHAPHBIE U KPaTHbIE CBS3U.

[IpencraBnenue o KiacCu(UKALUKA OPraHUYECKUX BEIIECTB.
Homenknarypa opraHu4ecKix COeIMHEHUN (CUCTeMaTUYecKas) u
TPUBUAJIbHBIE HAa3BaHUS BAXKHEHIIMX IpEICTAaBUTENIEH KJIacCcoB
OpPraHUYECKHUX BEILECTB.

OKCHepUMEHTAJIbHBIE METObl U3yUEHUS! BELIECTB U UX IIpe-
BpallleHUH: 03HAaKOMJICHHE ¢ 00pa3liaMyi OPraHU4YeCKUX BEUIECTB
U MaTepHrajaMi Ha UX OCHOBE; MOJIEIMPOBAHUE MOJIEKYJI OPraHU-
YEeCKUX BEIIeCTB; HaOII0A€HUE U ONHMCaHUE IEMOHCTPAIIMOHHBIX
OTBITOB 10 IPEBPAIICHUIO OPTaHUYECKUX BEILLECTB IpU HarpeBa-
HUU (T71aBJIeHUEe, OOYTIIMBaHUE U TOPEHHE).

YrneBo1oposl

AJIKaHBI: COCTaB U CTPOECHUE, TOMOJIOTUUECKUH psia. MeTaH n
3TaH — MPOCTEHIlINe NMPEeACTaBUTEIN AIKaHOB: (hU3MUECKHE U
XMMHUYECKHE CBOMCTBA (peaKIK 3aMeIeHHs U TOPEHNUs ), HaX 0kK-
JIEHUE B MPUPOJIE, MTOJIyY€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH psifl. DTUJIEH U
MPOMNUJIEH — MPOCTEUIINE PEACTaBUTEH AIKEHOB: (PU3NYECKUE
U XUMHUYECKHE CBOMCTBA (peaKkuy TUIPUPOBAHUS, TaJOr€HUPO-
BaHUs, TUpATAllUU, OKUCIICHUS U MOJIMMEpPU3alliu), NOJyYeHUe
Y TIPUMEHEHHUE.

Ankanuensl. byranuen-1,3 u metunOyraauen-1,3: crpoenue,
Ba)XHEHIINE XMMUYECKHE CBOMCTBA (peakuusi NOJIMMEpH3alun).
[TosryueHne CHHTETUYECKOTO KayuyKa U Pe3UHBI.



AJKHUHBI: COCTAaB U OCOOCHHOCTU CTPOCHHUS, TOMOJIOTHUECKUI
psaA. AUETWIEH — NIPOCTEUIINN NPEINCTABUTENb AJIKHHOB: CO-
CTaB, CTpOeHHE, (PU3NUECKUE U XMMHUYECKHE CBOMCTBA (pEaKIiu
THJIPUPOBAHUS, FAJIOTEHUPOBAHNUS, TUApaTallu, TOPEHU ), IOy~
YeHHUE U IPUMEHEHUE.

Apensbl. benzon: cocras, crpoenue, pu3NYECKUe U XUMUYE-
CKHE CBOMCTBA (peakluMM raJIorT€HUPOBAHUS U HUTPOBAHMS), T10-
Jy4eHue W npumeHenue. Tonyon. cocmas, cmpoenue, usuue-
cKUe U Xumudeckue c6ouUcmea (peaxyuu 2ai02eHupo8anHus u Hum-
poeanus) nonyuenue u npumenenue'. TOKCHUHOCTL apeHOB. I'e-
HETHYECKasl CBSA3b MEX]y YIJI€BOJIOPOAAMH, IPUHAIEKALIUMU K
pa3IM4YHBbIM KJIaccaM.

IIpupoHbIE UCTOYHUKH YIIIEBOLOPOAOB. [Ipupoansiii raz u
nomnytHele HedTsHbIE ra3pl. HedTh 1 €€ npoucxoxaenue. Cro-
coOBI TIepepaboTKN HEPTH: MEPEeroHkKa, KPEKUHT (TepMUYECKUH,
KaTayuThuaeckuil), nuponus. [IpoaykTel nepepaboTku HEPTH, UX
IIPUMEHEHUE B IPOMBIIIIEHHOCTH U B ObITy. KaMeHHbIi yrois u
HPOAYKTHI €ro nepepaboTKH.

OKCHepUMEHTAJIbHBIE METO/bl U3yYEHHS BEUIECTB U UX Ipe-
BpallleHU: 03HAaKOMJIEHHE ¢ 00pa3liaMu I1acTMace, KaydykoB U
pe3unbl; kosekuuu «Hedtb» u «Yronsy; MoaenupoBanue Mo-
JIEKYJl YIJIEBOJOPOAOB M TalOT€HONPOU3BOAHBIX; MPOBEACHUE
MPAKTUYECKON pabOoThl: IMOJIy4EHHWE STHJIEHA U HU3Y4YEHHE €ro
CBOJNCTB.

Pacuémmnuie 3a0auu

Bbruncnenus no ypaBHEHMIO XMMHUYECKOW peaklMM (Macchl,
00BbEMa, KOJIMYECTBAa UCXOAHOIO BEIIECTBA MIIM MPOJYKTa peak-
UM 110 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 HC-
XOJIHBIX BEIIECTB UJIU MPOJIYKTOB PEaKLUN).
Kucnoponaconepsxaiiye opraHn4eckiue COeTMHEHNS

[IpenenbHblE OMHOATOMHBIE CHHUPTHL. MeTaHOT W ATaHON:

1 KpruSOM B TEKCTEC BbIICJICHBI 3JIEMCHTBI COACPIKaHUA y‘IeGHOFO Marepualia, KOTo-

pble H3y4aloTCsl B 03HAKOMHUTEIBHOM IUIAHE U HE BKJIIOYAIOTCS B COCTAB TPEAMET-
HbIX pe3ynabraroB ocBoeHns: OOIT COO Ha 6a30BOM ypoBHe.



CTpoeHue, (U3NYecKne U XUMUYECKHUE CBOIMCTBA (PEeaKIMu C aK-
TUBHBIMU MeTaJlJlaMH, IaJIOT€HOBOJIOPOJIaMH, FOPEHUE), ITpUMe-
HeHue. BonopoaHslie CBA3M MEXIYy MOJIEKYJIaMH CIIUPTOB. Jlen-
CTBUE METAHOJIA U 3TAHOJIA HA OPTAHMU3M YEJIOBEKA.

MHoOroaToMHbI€ CIUPTHI. DTUIECHIVIUKOIb U TIULEPUH: CTPO-
eHue, GU3NIeCKrue 1 XMMUYECKHe CBOMCTBA (B3aMMOAEHCTBHE CO
LIEJIOYHBIMY METaJJIaMH, KAUYECTBEHHAsl PEaKisi HAa MHOT0aTOM-
Hble crupThl). JleiicTBUe Ha opraHu3M 4YeioBeka. [IpuMeHeHue
[JIMLIEPUHA U STHIICHIJIUKOJIS.

@deHou: CTpOEHUE MOJIEKYJbl, (PU3MUECKHE U XUMHYECKUE
cBoiictBa. TokcuaHocTh Penona. [Ipumenenne dhenoa.

Anpaerunpl U kemonvl. PopManbAeru, aueTanbIerui: CTpo-
eHue, PU3NUeCcCKue U XUMHYECKIE CBOWCTBA (PEeaKIIUU OKUCICHUS
U BOCCTAHOBJICHUS, KAUYECTBEHHbIE PEAKIIUHN), TIOIy4YE€HUE U MpH-
MEHEHHE.

Ayemon: cmpoenue, pusuueckue u xumuueckue ceolicmea (pe-
aKyuu OKUCIIeHUsl U 60CCMAHOBIIEHUS), NOTYYeHUe U NPUMEHEHUE.

OnHOOCHOBHBIE ITpeJieNIbHbIe KapOOHOBBIE KUCIOThI. MypaBb-
MHas U YKCYCHas KUCJIOTBI: CTpOEHUE, (pU3nuecKue U XuMuue-
CKHe CBOMCTBa (CBOICTBa, o0IIMe A Kjacca KUCIOT, PeaKius
sTepudUKaIMn), IoJIydeHre U npuMeHeHue. CteaprHoBas 1 oJie-
MHOBAsi KUCJIOTHI KaK MPeJICTABUTEIN BBICIIUX KapOOHOBBIX KHC-
70T. Mbl1a KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE
JeHCTBUE.

CrnoxHble 3(pUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT.
I'maponus cnoxHbIX 3gupoB. XKupsl. I'maponus xupos. [pume-
HEeHUe XUpoB. buonoruueckas poib JKUPOB.

VYrneBoabl: cocTaB, KIacCU(pUKAIMs YIIeBOJ0B (MOHO-, TU- U
nonucaxapuzbl). ['moko3a — mpocredmmii MOHOCaXapua: 0Co-
OCHHOCTU CTPOEHHUS MOJEKYJbl, (U3NYECKHMEe U XUMHYECKHE
cBoiicTBa (B3aumozaerictsue ¢ rupokcunom meau(Il), okucnenue
aMMMa4YHBIM pacTBOpoM okcujaa cepedpa(l), BoccTaHoBiIeHuE,
Opo’KeHHE TJIOKO3bl), HaXOXKJIEHUE B NIpPUpOJE, MPUMEHEHHUE,
6uonornyeckas posib. Porocunrte3. PpykTO3a Kak U30Mep TIItO-
KO3BI.



Caxapoza — npedcmasumens — Oucaxapuoos,  2UOpou3,
Haxoocoenue 8 npupooe u NPUMeHeHue.

Kpaxman u nesmiono3a kak npupoaHbie nomMepsl. CTpoeHue
Kpaxmala ¥ 1ejurono3bl. Ousnueckue U XMMHYECKHUe CBOICTBa
Kpaxmasa (TUAPOIN3, KaueCTBEHHAs PEeaKIUs C HOJIOM).

DKCrepuMEHTAIbHBIE METOJbl U3yYEHHS BEUIECTB U UX Ipe-
BpaIllCHUI: MPOBEJICHNE, HAOIIOICHNE U ONMUCAaHUE JEMOHCTpa-
IIUOHHBIX OIBITOB: TOPEHUE CITUPTOB, KAUECTBEHHBIE PEAKIIUHU OJI-
HOQTOMHBIX CHUPTOB (OKHciIeHHe 3TaHona okcuaom meau(Il)),
MHOT0aTOMHBIX CIIUPTOB (B3aUMO/ICHCTBUE IIIHIIEPUHA C TUIAPOK-
cugom meau(Il)), anpaernnoB (oKuMcIEHHE aMMUAYHBIM PAaCcTBO-
pom okcuaa cepedpa(l) u ruagpokcunom menu(Il), B3aumoneii-
CTBUE KpaxMayia ¢ MOJIOM); IIPOBEACHHUE IPAKTUUECKON pabOThI:
CBOICTBa pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuémnuwie 3a0auu

Brruncnenus mno ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl,
00b€Ma, KOJMYECTBA UCXOJHOTO BEIIECTBA WJIM MPOJIYKTa pPeak-
[[UU TI0 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3 HC-
XOJTHBIX BEIIECTB MJIU MPOTYKTOB PEAKIINN).

A30Tcoaepikale OpraHnyecKue COeAMHEHUS

Amunvl. Memunamun u anunun: cocmas, cmpoenue, usuie-
cKkue u xumuyeckue ceoiicmea (eopenue, e3aumooeticmsue ¢ 60-
00Ul U KUCIOMAMUL).

AMUHOKHUCIOTHI Kak aM(OTEpHBIE OpraHMYECKHE COSTUHEHUS.
®dusnvecKue U XMMUIECKHE CBOMCTBa aMUHOKHUCIIOT (Ha IPUMEPE
runvHa). bruonorudeckoe 3HaueHre aMUHOKUCIOT. [lenmTubt.

benkn kak TpHPOJHBIC BBICOKOMOJICKYIISIPHBIC COCITUHCHUS.
[lepBuuHas, BTOpUYHAs M TPETUYHAS CTPYKTypa OE€TKOB. XUMHU-
YECKHE CBOMCTBA OCJKOB: THAPOJIM3, JIEHATYpAIHs, Ka4eCTBEH-
HBIC PEaKIUU Ha OCJIKH.

OKCTIepUMEHTATBHBIC METOJIbI M3yUCHHS BEIISCTB U UX TIpe-
BpallleHui: HaOIIOJICHHE U OMUCAaHNE JEMOHCTPAIIMOHHBIX OIbI-
TOB: JICHATypaIus OCJKOB IPH HAarPEBaHWM, IIBETHBIC PEaKIIUU
OEIIKOB.

BricokOMOIEKyIISIpHBIE COCTMHEHHS



OCHOBHBIE TIOHATHSI XUMUH BBICOKOMOJICKYJISIPHBIX COEIHHE-
HUIT: MOHOMED, MTOJIUMED, CTPYKTYPHOE 3BEHO, CTENIECHb TTOJIMMe-
pu3aMu, CpegHss MoJekyispHas Macca. OCHOBHBIE METObI
CHHTE3a BHICOKOMOJICKYJISIPHBIX COCTUHCHUN — MOJIMMEPU3aIus
U TIOJINKOH/ICHCALIUS.

Ilnacmmaccol (norusmuien, NOIUNPONUILEH, NONUBUHUIXILO-
puo, nonucmupon). HamypaneHvli u cunmemuyeckue KayuyKu
(6ymaouenosultl, XJI0PONPEHO8bIL U U30NPEeHOBbIl). Bonokua:
Hamypanvhvle (XI0NOK, wepcms, WENK), UCKycCmeeHHbvle (aye-
mamHoe 80JI0OKHO, BUCK03a), CUHmMemuiecKkue (KanpoH u i1décat).

DKcrepuMEeHTATbHBIE METOABI U3YyUEHHs BEIIECTB M MX Ipe-
BpaIllCHUI: O3HAKOMJICHHE ¢ 00pa3laMu MPUPOIHBIX U HCKYC-
CTBEHHBIX BOJIOKOH, IIJIACTMACC, Kay4yKOB.

Mesicnpeomemnvie cea3u

Peanuzanus MexXnpeaMeTHBIX CBSI3€H MPH U3yYCHUN OpTaHH-
yeckoit xumuu B 10 KJlacce OCyIIeCTBISETCS Yepe3 HCI0JIb30Ba-
HUE KaK OOIINX €CTeCTBEHHO-HAYUHBIX IMOHITUHN, TaK U TIOHITHH,
SIBIISIIOIIMXCSI CHCTEMHBIMH JIJISI OTICIIBHBIX TIPEJMETOB ecTe-
CTBEHHO-

HAY4YHOTO LIUKJIA.

OO0mre ecTecTBEHHO-HAY4YHbIE MOHATHSA: SBJIEHUE, HAay4HbII
¢axT, TunoTesa, 3aK0H, TEOPHUs, AaHAIIU3, CUHTE3, KITacCU(pUKAIIMS,
NEPUOIMIHOCTD, HAOIOACHNE, H3MEPEHHE, IKCIIEPUMEHT, MOJIe-
JMpPOBAHUE.

Odwusmka: mMarepus, SHEprus, Macca, aToM, DJEKTPOH, MoJie-
KyJla, SHEPreTUUECKUil ypOBEHb, BEIECTBO, TeNo, 00BEM, arpe-
raTHOE COCTOSIHUE BEUIeCTBA, (PU3MUECKUE BETMUNHBI U €THHUIIBI
UX U3MEPEHUsl.

buonorus: knerka, opranusMm, Ouocdepa, 0OMEH BELIECTB B
opranusMe, (poTocuHTE3, OMOJIOTHYECKM AKTUBHBIE BEIECTBA
(Oenku, yrineBobl, )KUpPbI, PEPMEHTHI).

['eorpadus: MuHepanbl, TOpHbIE TOPOBI, TOJIE3HBIE HCKOTIae-
MBI€, TOTUTUBO, PECYPCHI.

TexHOoNOrHs: MUIIEBBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO
MUTAHWS, MOOIIIE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETHUECKHUE



npenaparsbl, MaTCPpHUAJIbl U3 HCKYCCTBCHHBIX U CHUHTCTHYCCKUX BO-
JIOKOH.

11 KJTACC. OBIIIAA 1 HEOPTTAHUYECKA I XUMMU A
TeopeTnyecknue OCHOBbI XUMUHU

XUMUYECKUN 3JIEeMEHT. ATOM. SIpo aTomMa, U30TOMbI. DJIEK-
TpoHHast 000JI0YKa. ODHEPreTU4YecKue YPOBHH, IOIYPOBHHU.
ATtomHble opOuTany, S-, p-, d-aaemenTsl. OCOOCHHOCTH pacrpe-
JIeTICHHSI DJIEKTPOHOB 110 OPOUTAJISIM B aTOMAaX 3JIEMEHTOB MIEPBBIX
YeThIPEX NEePUOI0B. DIEKTPOHHAsA KOH(PUTypalus aTOMOB.

Ilepnonnueckuil 3akoH n lleproguyeckas cucrema XUMHYE-
ckux aeMeHToB /1. 1. Menneneesa. CBsi3b EPUOAUYECKOTO 3a-
KOoHa U [leprogudeckoi cucTeMbl XUMUYECKUX 1eMeHTOB JI. U.
Menneneesa ¢ COBpEMEHHOM TEOpUEH CTPOEHUS aTOMOB. 3aKOHO-
MEPHOCTH U3MEHEHMSI CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa-
3yEMBIX MMM MPOCTHIX U CIOXKHBIX BEIIECTB 10 IPYIIAaM U IEPHU-
oJ1aM. 3Ha4eHHE MEPUOJUUECKOI0 3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BemecTBa. XuMHUYeCKas CBsI3b. Buibl XumMuueckoin
CBs3M (KOBAJICHTHAsl HEIOJIIpHAs U MOJIIpHAasi, MOHHAs!, METaJlIn-
yeckas). MexaHu3Mbl 00pa30BaHUs KOBAJEHTHOM XMMHYECKOM
cBA3M (OOMEHHBIH W JOHOPHO-aKLENTOpHBIM). Bomopoanas
CBsA3b. BaneHTHOCTB. DneKTpoOoTpULaTENbHOCTE. CTENEHb OKHC-
neHusi. IoHbl: KAaTUOHBI U aHUOHBI.

BeniecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOECHMSI. 3a-
KOH TOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKHUX
pEIETOK. 3aBUCUMOCTh CBOMCTBA BEILECTB OT THUIA KPUCTAILIM-
YECKOM PEIIETKH.

ITonsiTve 0 nUCHEpCHBIX cucTeMax. MICTUHHBIE U KOJUIOUAHbBIE
pacTBOpbl. MaccoBas 0JIs1 BEIEeCTBa B pacTBOPE.

Knaccugukanus HeopraHndeckux coenuHeHuil. Homenxa-
Typa HEOPraHWYECKUX BEIECTB. | 'eHeTHUeCcKasi CBSI3b HEOpPraHU-
YECKUX BEILIECTB, IPUHAMIEKAIUX K PA3INYHBIM KJIacCaM.

Xumunyeckas peaxiusi. Knaccupukanys XuMu4eckix peakuui
B HEOPraHMUYECKON M OPraHM4eCKOW XUMHH. 3aKOH COXpPaHEHUS
MaccChl BEIECTB; 3aKOH COXPAHEHMS U ITPEBPALICHUS SHEPTUH IIPH



XUMUYECKHUX PEaKLUsIX.

CxopocTb peakiuu, €€ 3aBUCUMOCTD OT Pa3InYHbIX (PaKTOPOB.
OO6partumele peakiuu. XUMHUECKOe paBHOBecue. DaKkTopbl, BIIN-
AI0IIME Ha COCTOSIHUE XUMHUYecKoro paBHoBecus. [Ipunuumn Jle
[Tarensbe.

OnektponauTuueckas aucconuanus. CuibHble U cialble
aneKkT-poauThl. Cpena BOJIHBIX PAcTBOPOB BEIIECTB: KHUCIHAs,
HelTpanbHas, menoyHas. [lonamue o 6000pooHoM noxazameine
(pH) pacmeopa. Peakiu nonnoro oomeHa. I uopoaus Heopeau-
YecKUX U OP2aHU4ecKUx eeulecms.

OKHCIUTENbHO-BOCCTAaHOBUTEIbHBIE peakuuu. [lowamue o6
9NeKmMpoauU3se pacniasos u pacmeopos coeli. Ilpumenenue snex-
mpoausa.

DKCrepUMEHTAIbHBIE METObI U3yYEHUS BEUIECTB U UX Ipe-
BpallleHui: nemoHcTpanus Tabmun «llepuonnueckas cucrema
xummuueckux snemenToB J.M. MenneneeBa»; nsydenue Mozaenei
KPUCTAJIMYECKUX PEIIETOK; HAOJIIOJIEHUE U ONHMCAHUE JE€MOH-
CTPallMOHHBIX U TaOOPATOPHBIX OIBITOB (Pa3I0KEHUE MEPOKCHIA
BOJIOpPOJIa B MPUCYTCTBUU KaTalau3aTopa, OIPEAEICHUE CPEIbI
pPacTBOPOB BEHIECTB € MOMOIIbIO YHUBEPCAIBHOIO MHIAUKATOPA,
peakIu HIOHHOTO 0OOMEHA); IPOBEICHHE MPAKTHUECKOU PaboOThI
«BnusHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XMMHUECKOH peak-
AN,

Pacuémmnuie 3a0auu

Pacuérel o ypaBHEHUSIM XUMHUYECKUX PEAKIUH, B TOM YHCIIE
TEPMOXMUMHUYECKUE PACUETHI, PACUETHI C UCIOJIb30BAaHUEM TOHS-
THUSL «MAcCOBasi J0JIsI BEIIECTBAY.

Pa3znen 2. Heoprannyeckas Xxumus

Hemeramnsl. [lonoxxenue nemeraiuioB B [lepuoanyeckon cu-
cTeMe XuMHuueckux aneMmenToB JI.M. MenpaeneeBa 1 0COOCHHOCTH
cTpoeHus aToMOB. PU3NYECKUE CBONCTBA HEMETAIIIOB. AJIJIOTPO-
MUsl HEMETAJUIOB (Ha IMpUMepe KUCIopoJa, cepbl, hocdopa u yr-
neposa).

XUMHUYECKUE CBOMCTBA BaXKHEHIIMX HEMETAIOB (TaJOr€HOB,
cepsl, a3oTa, pocdopa, yriepona u KpeMHHUS) U UX COSTUHEHUN



(OKCHAOB, KHCIOPOJCOACPKAIIMX KHUCIOT, BOJOPOJHBIX COEIU-
HEHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [Tonoxenue meramioB B [leproanueckoit cucreme
xuMuueckux 35eMenToB 1. . Menneneea. OcoOeHHOCTH CTPO-
€HUS DJIEKTPOHHBIX 000JI04eK aToMOB MeTauioB. Obmue dpusu-
yeckue cBoiicTBa MeTauioB. CIiaBpl METAIOB. DJIEKTPOXUMHU-
YECKUU Pl HANPSHKCHUH METAILIOB.

XUMHUYECKHE CBOMCTBAa BaXXKHEMIIMX METAJUIOB (HATpUU, Ka-
JIUH, KalbIMi, MarHui, aTFOMUHUHN, [IMHK, XPOM, JKEJIe30, ME/Ib)
Y UX COCIUHECHHII.

O6mue cnocoObl omydeHus: MeTaioB. Memannypeus. Kop-
posust memannos. Cnocobwi 3aujumsl om koppo3uu. lIlpumenenune
METAJIJIOB B OBITY M TEXHHKE.

DKCIepUMEHTaIbHbIE METO/Ibl U3yUEHHUs BEHIECTB U MX Ipe-
BpallleHUi: U3y4eHHe KOJUIEKIUU «MeTauibl U CIiaBbl», 00pa3-
OB HEMETAJIJIOB; PEIICHNE SKCIICPUMEHTAIBHBIX 3a7a4; HaOJ0-
JICHUE U OTHMCAaHNE IEMOHCTPAILIMOHHBIX U TJaOOPATOPHBIX OIMBITOB
(B3auMOJIeHiCTBHE THIPOKCH/IA ATIOMUHUS C PACTBOPaMHU KUCIIOT
U 11eJI04eil, KaueCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJIJIOB).

Pacuémmnuie 3a0auu

Pacuétbl Maccel BemecTBa Win 00bEMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE HJIM 00BEMY OJTHOTO U3 y4aCTBYIO-
IIMX B PEAKIMH BEIIECTB; pacu€Thl Macchl (00BEMa, KOIUYECTBA
BEIIIECTBA) MPOJYKTOB PEAKIUHU, €CITU OJHO W3 BEIIECTB MMEET
MIPUMECH.

XUMHUS U )KU3HD

Ponp xumun B o0ecrieueHu KOJI0THIECKON, SHEPTeTHIeCKON
W TIMIIEBON O€30MacHOCTH, Pa3BUTUU MeIUIUHBI. [loHSATHE O
Hay4YHbBIX METOJIaX MTO3HAHUSA BEIIECTB U XUMUUYECKHUX PEaKIIUM.

[IpencraBienuss 00 oOMX HAYYHBIX HPHUHIMIAX MPOMBIII-
JIEHHOTO TOJIyY€HHS BaXKHEHIITUX BEIIECTB.

YenoBek B MUpE BEUIECTB U MAaTEPUAIIOB: BAKHEHIIINE CTPOHU-
TEJIbHbIE MaTepHalibl, KOHCTPYKIIMOHHbIE MaTepHalbl, KpPacKH,



CTEKJIO, KepaMuKa, MaTepualbl IJsl AJIEKTPOHUKU, HAHOMATEepH-
aJbl, OpraHuvYecKre U MUHEpalbHbIe YI00peHusl.

XUMHUS 1 3J0pOBBE YEJIOBEKA: ITPaBUIIA UCIIOIb30BaHMsI JIeKap-
CTBEHHBIX IpEnaparoB; MpaBuja OE30MaCHOrO HCIOIb30BAHUS
MpernapaToB OBITOBOW XUMHH B IIOBCEIHEBHOW KU3HU.

Meosrcnpeomemmnuwie ceasu

Peanuzanus MeXnpeaMeTHBIX CBSI3€H P N3y4eHUH 001Iel U
HEOpraHn4YecKor XxuMuu B 11 Kitacce ocymiecTBiIsieTcs: yepes uc-
M0JIb30BaHKE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX NMOHATUH, TaK U
MOHATUH, SIBJISIOLINXCS CUCTEMHBIMU ISl OTAEIbHBIX IIPEIMETOB
€CTECTBEHHO-HAyYHOI'O LIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIC MOHATHS: HAy4YHBIA (DakT, ru-
1oTe3a, 3aK0H, TEOpHUs, aHAJIN3, CUHTE3, Ki1accu(uKalusl, nepuo-
JTUYHOCTH, HAOJIO/IEHUE, SKCIIEPUMEHT, MOJICIHUPOBAHUE, U3ME-
peHue, sBJICHUE.

®du3nka: MaTepusi, SHEPIus, Macca, aToM, JIEKTPOH, ITPOTOH,
HEUTPOH, HOH, U30TOI, PaJlMOaKTUBHOCTb, MOJIEKYJIa, SHEPTeTH-
YEeCKHUiIl ypOBEHb, BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSTHUE
BElIECTBa, (PU3MUYECKUE BEIMYMHBI U €AUHMIIBI UX HW3MEpEHUS,
CKOpOCTb.

buonorus: kierka, opranusM, 3KocucTema, ouocdepa, Makpo-
U MUKPO3JIEMEHThI, BATAMUHBI, OOMEH BEILIECTB B OpPraHU3Me.

['eorpadusi: MuHepasibl, TOpHbIE TOPObI, IOJIE3HbIE HCKOTIae-
MbI€, TOIJIMBO, PECYPCHI.

TexHonorus:: XUMuU4eckasi IPOMBIIUIEHHOCTb, METaJUIyprus,
IIPOU3BOJICTBO CTPOUTEIBHBIX MAaTEPUAJIOB, CEILCKOX03MCTBEH-
HOE IIPOU3BOICTBO, NMUIIEBas IPOMBIIIJIEHHOCTh, JapMalieBTHYE-
CKasl MPOMBILIUIEHHOCTb, IIPOM3BOJCTBO KOCMETUYECKUX IIpeMna-
paToB, TMPOM3BOACTBO KOHCTPYKLIMOHHBIX MaTEpHUajOB, DJIEK-
TPOHHAs! IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.

[Tnanupyemsble pe3ynbTaThl
JIn4HOCTHBIE PE3yIbTAThI
B cooTBeTrcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM MOJAXOAOM B



CTPYKTYpE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IMpeaAMeTa «Xu-
MUSI» Ha YPOBHE CpelHEro o01ero oopa3oBaHusl BbIJICJIEHBI Clie-
JYIOILME COCTABIISIOLINE:

OCO3HaHHE 00YYaIOUTMMUCS POCCUNCKON TPaXkITaHCKON UJIEHTHY-
HOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEIbBHOCTU
Y CaMOOIIPEIEIICHHIO;

HAJIMYUE MOTUBALIMU K 00yUEHUIO;

IeJICHAIIPaBJIICHHOE Pa3BUTUE BHYTPEHHUX YOEXKICHUN TNYHOCTH
Ha OCHOBE KJIFOYEBBIX LIEHHOCTEHW U UCTOPUYECKUX TPATUALIMI
0a30BOIi HAYKU XUMUU;

TOTOBHOCTb U CIIOCOOHOCTh 00YUaIOLUXCsl PYKOBO/ICTBOBAThLCS B
CBOEH JIeATEIbHOCTH HEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHU,
MPUCYIIMMHU LETTOCTHONW CHUCTEME XUMUYECKOT0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS HKOJIOTHUYECKOM KYIbTYPBI M CIIOCOOHO-
CTHU CTaBUTH LIEIIU U CTPOUTH KU3HECHHBIC TIJIAHBI.
JInyHOCTHBIE PE3yNbTaThl OCBOCHUS MpeamMeTa «XUMUs) J0-

CTUTAIOTCA B €IUHCTBE YU€OHON M BOCHHUTATEIBHOU JEATEIHHO-

ctu Opranu3anuu B COOTBETCTBUU ¢ TYMaHUCTUYECKUMHU, COLIUO-

KYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH M Hjea-

JaMH POCCUHCKOTO TPaskJaHCKOTO OOIIeCTBa, MPUHITHIMU B 00-

IIECTBE HOPMaMU M TIpaBUJIaMU TOBEICHUSI, CTOCOOCTBYIOITUMU

MpolieccaM CaMOIIO3HAHMS, CAMOPA3BUTHS M1 HPAaBCTBEHHOTO CTa-

HOBJICHHUS JTUYHOCTH 00YYarOIIUXCSl.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUS NpeaMeTa «XUMUs» OT-
paxaroT chOpMUPOBAHHOCTH OIbITA MO3HABATEIILHOM U TIPAKTH-
YEeCKOW IeATeIbHOCTH 00YYaIOIINXCS M0 peaTnu3aluy MPUHATHIX
B 00111€CTBE IICHHOCTEH, B TOM YHCJIEC B YACTH:

1. I'paaaHCcKOro BOCIUTAHMS:

OCO3HAHUsA OOYYAIONTUMHUCS CBOUX KOHCTUTYIIMOHHBIX TPaB U
00s13aHHOCTEH, YBaXKEHHSI K 3aKOHY U TIPABOMIOPSIKY;

MIPEJICTABJICHHUS] O COIMAIBHBIX HOPMax M MpaBUJaX MEXKINY-
HOCTHBIX OTHOILLIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATETLHOCTH TP CO3/1a-
HUU y4eOHBIX MPOEKTOB, PEUICHUH YYeOHBIX U TMO3HABATEIb-
HBIX 33/1a4, BBITIOJTHEHUH XUMUYIECKUX IKCIIEPUMEHTOB;



CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIO-
TMKYy W apryMEHTHI IPYTuX IIPU aHAJIU3€ Pa3IM4YHbIX BHUIIOB
yueOHON NEeATENbHOCTH;

2. [TaTproTH4€eCKOro BOCIIUTAHUSA:

LIEHHOCTHOT'O OTHOIIIEHUS K UICTOPUYECKOMY M HAy4HOMY Haclie-
JIUI0 OTEYECTBEHHON XUMUU;

YBa)XKEHUsI K MPOLIECCY TBOPUECTBA B 00JIACTU TEOPUU U IIPAKTH-
YECKOI0 IPUMEHEHUSI XUMHUH, OCO3HAHUS TOI0, YTO JOCTHKE-
HUSl HAyKH €CTh Pe3yJbTaT JJIUTEIbHBIX HAOIIOIEHHH, Kpo-
HOTIIMBBIX SKCIIEPUMEHTAIBHBIX TIOMCKOB, IIOCTOSIHHOTO TPyZa
Y4E€HBIX U IIPAKTUKOB;

MHTEpPECa U M03HABATEIbHBIX MOTUBOB B IIOJYyYEHUU U IOCIELY-
IOLIEM aHaJIM3€ UHPOPMALIMK O MEPETOBBIX JOCTUKEHUIX CO-
BPEMEHHON OTEYECTBEHHON XUMHUU;

3. lyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO ITOBEACHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMU
ABJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEILIECHUS, OPUEHTUPY-
SCh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJEHHUE U MIOCTYIKH CBOMX TOBA-
pUIIENd C TMO3UMIUN HPABCTBEHHBIX W IIPAaBOBBIX HOPM H
0CO-3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4. ®opMHUPOBAHHUSA KYJIbTYPHI 310POBbS:

MOHUMAaHMsI LIEHHOCTEH 370pOBOro 1 6€30macHOro oopasa KHU3HH;
HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEH-
HOMY (pU3MUYECKOMY U TICUXHYECKOMY 370POBBIO;

coOroieHHsl MpaBuil 0€30MacHOro OOpallleHusl C BEIECTBAMHU B
OBbITY, IOBCETHEBHOM ’KU3HU U B TPYAOBOH J€ATEIBHOCTH;

MOHMMAaHUS LIEHHOCTH MPaBWJI WHIUBUAYAIBHOTO U KOJIJIEKTUB-
HOro 0€30MacHOro IMOBEACHUS B CUTYAIUSX, YIPOKAIOIIMX
3JI0POBBIO M KHU3HU JIFOJIEH; 0CO3HAHUS MOCIEICTBUN U HETIPU-
ATHUS BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOT0JIsl, HAPKOTH-
KOB, KypeHus);

5. TpyaoBoro Bocnuranus:



KOMMYHHUKATHBHOW KOMIIETEHTHOCTU B y4€0OHO-HCCIIEIOBATEIb-
CKOHM JesITeNbHOCTH, OOLIECTBEHHO IMOJIE3HON, TBOPUYECKOU U
JIPYruX BUAAX JEATEIbHOCTH;

YCTaHOBKHM HAa aKTMBHOE Y4aCTHE B PELICHHUU MPAKTHYECKHUX 3a-
Jlad COLMAIbHOM HAIpaBJICHHOCTH (B paMKaxX CBOEro Kiacca,
IIIKOJTBI );

WHTEpeca K MPAKTUICCKOMY U3YYCHUIO MPOPECCHI pa3sTUuIHOTO
poza, B TOM 4YHMCJIE HA OCHOBE IPUMEHEHHUs IIPEIMETHBIX 3HA-
HUH 0 XUMHUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyAa U Pe3ysibTaTaMm TPYAOBOU Jes-
TEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHAMBHUAYaIbHON TPAEKTO-
puu obpasoBaHus, Oyaymiel mpodeccuu U pearn3anuu coo-
CTBEHHBIX KU3HEHHBIX [IJJAHOB C YYETOM JINUHOCTHBIX HHTEpE-
COB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTPEOHOCTEH 00-
1IECTBA;

6. JK0JIOrMYeCKOro BOCIIMTAHUS:

9KOJIOTHYECKHU 11€I€CO00Pa3HOro0 OTHOUICHHS K IPUPOJE, KaK HC-
TOYHHUKY CYIIECTBOBAHMUSI )KU3HU Ha 3eMJIE;

MOHMMAaHHUS TJIO0AIBHOTO XapaKTepa SKOJOTHUYECKHUX MpoOIieM,
BIUSIHUSI IKOHOMHYECKUX TPOIIECCOB HA COCTOSHUE MPUPO/I-
HOM ¥ COLMAIILHOMN CPEJbI;

OCO3HAHUS HEOOXOAMMOCTH UCTIOIH30BAHUS TIOCTIKCHUN XUMUU
JUISl PELIEHUs BOIPOCOB PALMOHAIBHOIO MPUPOJONOIb30Ba-
HUS,

AKTHUBHOTO HENPUATHUS NEHCTBUN, MPUHOCSIIINX BPEJ OKPYXKako-
mieil MpUPOHOM cpene, YMEHHUs MPOTrHO3UPOBaTh HeOIaro-
MPUSATHBIE DKOJIOTMYECKUE TMOCIEACTBUS MPEANPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPAILLATh UX;

HaJU4Msl Pa3BUTOrO SKOJOTUYECKOrO MBIIUICHHUS, HKOJIOrHYe-
CKOW KYJNbTYpBI, OMBITA JCATEIBHOCTH OSKOJOTUUYECKOU
HaIpaBJIEHHOCTH, YMEHHUSI PYKOBOACTBOBAaThCA UMM B MO3HA-
BaTEJIbHON, KOMMYHUKATUBHON M COLIMAIBHOM MPAKTUKE, CIO-
COOHOCTH ¥ YMEHHUsSI aKTUBHO MPOTUBOCTOSITH UICOJOTHH Xe-
ModoOuu;



7. IleHHOCTH HAYYHOI'0 NTO3HAHMA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOILIEIO COBpE-
MEHHOMY YPOBHIO Pa3BUTHs HAayKH W OOIIECTBEHHOH IMpax-
TUKY;

NOHMMAaHMS CHENM(PUKE XUMUN KaK HAyKd, OCO3HAHHUSA €€ pOJIH B
(GopMHPOBAHNU PALIMOHATIBHOI'O HAYYHOI'O MBIIIUIEHUS, CO3/1a-
HUU LIEJIOCTHOTO IIPEJCTaBIECHUS 00 OKPYKAIOLIEM MUPE KaK O
€IMHCTBE IIPUPOABI U YEIIOBEKA, B [IO3HAHUU IIPUPOJHBIX 3a-
KOHOMEPHOCTEH M peleHHH MpoOJeM COXpaHEHHs MPHUPOJI-
HOT'O PaBHOBECHS;

yOexAEHHOCTH B 0COOON 3HAUMMOCTH XMMMHU JJIsi COBPEMEHHOMN
LIUBUJIM3AIUU: B €€ T'yMaHMCTUYECKOW HAIpPaBIECHHOCTH H
BaXHOW POJIM B CO3JaHMM HOBOH 0a3bl MaTe€pUAIbHOMN KYJIb-
TYpBl, PELLICHUHU IT100ATBHBIX IPOOJIEM YCTOMUMBOIO pa3BUTHUS
YeJI0BEYECTBA — CBhIPbEBOM, JHEPreTUYECKOM, INUIIEBOM U
9KOJIOTUYECKOI 6€30IaCHOCTH, B Pa3BUTUHM MEIULMHBI, 00ec-
NEYEHUU YCJIOBUM YCHEIIHOIO TpyJAa U IKOJIOTMYECKU KOM-
(GOPTHOH KU3HU KaXKI0ro YieHa O0IecTBa;

€CTECTBEHHO-HAyYHOU IPAMOTHOCTHU: IOHUMAaHUS CYLTHOCTU Me-
TOJIOB IO3HAHUS, UCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH MCIOJIb30BaTh MOJIy4aeMble 3HaHUS /IS aHAIHM3a
U OOBSCHEHUS SIBICHUIH OKPY)KAIOLIEr0 MUpPa M MPOUCXOJIs-
mMX B HEM M3MEHEHMH; yMEHHs neiaTb 00OOCHOBaHHbBIE 3a-
KJIIOYEHUS HA OCHOBE HayUHBIX ()aKTOB M MMEIOLIMXCS JAHHBIX
C 1IEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBOIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HMCIIOJIb30BaTh XUMHUECKUE 3Ha-
HUS Ul pelieHus MpoOJeM B pealbHbIX KU3HEHHBIX CUTYa-
LUsX;

MHTEpeca K MMO3HAHUIO U MCCIIEOBATENBCKON AEATENBHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHHUIO U Ca-
MOOOpPa30BaHUIO, K aKTUBHOMY MOJIy4YE€HHUIO HOBBIX 3HAHHM 110
XHUMHHU B COOTBETCTBHH C )KU3HEHHBIMH ITOTPEOHOCTAMU;

WHTEpeca K 0COOEHHOCTSIM Tpy/Ia B pa3nuHbIX cdepax mpodec-
CHOHAJILHOW JESATEIILHOCTH.



MeTtanpeamMeTHbIE pe3yIbTaThl
MetanpeameTHble pe3yinbTaThl OCBOCHUS y4eOHOTO IpeaMmeTa

«XUMUS» HA YPOBHE CPEHETO 00IIEero 00pa3oBaHMsI BKIIOYAIOT:

3HaYuMbIe ISl (POPMUPOBAHMSI MUPOBO33PEHUSI 00YHAIOIIUXCS

MEXIUCLUUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHS-

THs, OTpaXKaroU[Ue LEJOCTHOCTh HAyYHOM KapTUHBI MHpa HU

cre-u(pUKy METOI0B TO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX

Haykax (MaTepus, BEILECTBO, SHEPrus, sBJIECHUE, MPOIECC, CU-

cTeMa, Hay4YHbIH (DaKT, IPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3a-

KOH, TEOpHUsl, UCCIIeIOBaHKE, HA0II0IeHUE, U3MEPEHHUE, IKCIIEpU-

MEHT U Jp.); YHUBEpCalbHbIEe YueOHbIE AeHCTBUS (IIO3HABATENb-

Hble, KOMMYHUKATHUBHBIC, DPETYJISATUBHBIC), OOECIEUNBAIOIINE

dbopMupoBaHre (HYHKIIMOHAIBLHOW TPAMOTHOCTH M COITUATBHOM

KOMIETEHIIMH O0YYaroIIUXCsl; CIOCOOHOCTh OOYy4aroUIuXcs HcC-

II0JIB30BaTh OCBOECHHBIE MEKIMCHUILINHAPHBIE, MUPOBO33pEHYE-

CKH€ 3HaHUS U YHHBEpCajbHbIe Y4eOHbIC JEWCTBUS B MO3HABa-

TEJIbHOW M COLIMAIbHON IIPAKTHKE.

MeranpeaMeTHbI€ pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEP-
CAJIbHBIMU YYEOHBIMH TI03HABATEIbHBIMUA, KOMMYHHUKATHBHBIMH
U PETYJISATUBHBIMU JEHCTBUSAMM.

Osnadenue yHUGEPCATLHBIMU YUEOHLIMU NO3ZHACAMEb-
HbIMU OeliCmEUAMU:

1. ba3oBbIMHU JTOTHYECKUMH ACHCTBUSIMM:

CaMOCTOSTENIbHO (POPMYIINPOBATh M aKTYaJIM3UPOBATh NpolIeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONPEACIIATh LIEIU ACATEIBHOCTH, 3a1aBas apaMeTpbl U KpHUTe-
PYH UX JOCTUKEHHUS, COOTHOCUTH PE3YIIBTATHI AESITEIBHOCTH C
IIOCTaBJIEHHBIMHU LIENSIMY;

UCIIOJIB30BaTh NP OCBOEHWUM 3HAHUW MPUEMBI JIOTUYECKOTO
MBIIUIEHUS — BBIIETATh XapaKTepHbIe NMPU3HAKU MOHATUN U
YCTaHaBIMBATh UX B3aUMOCBS3b, UCIIOIB30BATh COOTBETCTBY-
IOIIHME TIOHATHS U1l OOBSACHEHHS OTJENBbHBIX (DAKTOB U sIBJIE-
HUM;

BBIOMPATh OCHOBAHHUS U KPUTEPHHU IS KIIaCCU(UKALIMU BEILECTB
Y XUMHYECKHX PEaKIIUil;



yCTaHaBIUBATh MPUYUHHO-CIICJICTBEHHBIE CBA3U MEXAY M3yyae-
MBIMH SIBJICHUSIMH,

CTPOUTH JIOTUYECKHE paCCYKIeHUs (MHAYKTHUBHBIC, TEIyKTHUB-
HBIE, 110 AHAJIOTHH ), BBISIBIISATh 3aKOHOMEPHOCTH M ITPOTHBOPE-
YHsl B PACCMaTPUBACMBIX SIBICHUSX, (POPMYIUPOBATH BHIBOJIBI
1 3aKJTFOUYCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS UCIIOIb3YEMbIE B XUMHUHU CHUM-
BOJIMYECKHE (3HAKOBBIE) MOJIEIH, MPEOOPa30BhIBATH MOCIIb-
HbIC MPEACTABICHUS — XUMHUYECKUN 3HAK (CUMBOJ) 3Jie-
MEHTa, XUuMH4YecKas (popmyiia, ypaBHEHHE XMMHUYCCKON peak-
MU — TIPU PEIICHUN y4eOHBIX TO3HABATEIIbHBIX U MPAKTHYE-
CKHX 3aJlay, MPUMEHITh Ha3BaHHBIC MOJICILHBIC MpE/ICTaBIe-
HUS JIJIS1 BBISIBIICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX Be-
IIECTB U XMMHUYECKUX PEaKIIUi;

2. ba3oBbIMH HCCJIEI0BATEIbCKMMMU /I€/iCTBUSAAMM:

BJIa/IETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XHU-
MHUUYECKUX PEAKIIN;

dbopMynupoBaTh LETU W 3a/la4ll UCCIIEOBAHUS, HCIIOIb30BATh
MOCTABJICHHBIC M CAMOCTOSITEIBHO CHOPMYIUPOBAHHBIC BO-
MPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI /U1 op-
MHUPOBAHUS TUMOTE3BI 10 MPOBEPKE MPABUILHOCTU BBICKA3BI-
BAEMBIX CYXICHUM;

BIIAJICTh HABBIKAMU CAMOCTOSITEILHOTO TJIAHUPOBAHUS U TIPOBE-
JIEHUS YYEHMUYECKUX OSKCIEPUMEHTOB, COBEPIIEHCTBOBATH
yMEHUs HaOMIoAaTh 3a XOJOM IMPOIecca, CaMOCTOSITEIBHO
MPOTHO3UPOBATH €0 Pe3ynbTar, GOpMYIHpPOBATH 000OIIEHHS
Y BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YyIbTAaTOB UCCIIE-
JIOBAHMsI, COCTABISATh OOOCHOBAHHBIM OTUET O MPOJETaHHON
pabore;

MpHOOpPETaTh OMBIT YYCHUYECKON UCCIIeIOBATELCKON U TPOSKT-
HOU JIeSITENIBHOCTH, TIPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS TPAKTUUYECKUX
3a/1a4, MPUMEHEHHUIO Pa3TUIHBIX METO/IOB ITO3HAHMS;

3. lIpuémamu padoThI ¢ HHPOPMAaLHEN:

OPUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHQPOPMAIIUH



(Hay4HO-TIOMyJISIpHAs TUTEPATYpa XUMHUECKOTO COJICpIKAHUS,
CIpaBOYHbBIE TIOcOOUs, pecypchl MHTepHeTa), aHAIU3HPOBATh
UHPOPMALIMIO PA3IMYHBIX BUAOB U (OPM INpEACTaBICHUS,
KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HETIPOTUBOPEYH-
BOCTb;

bopMyIUpOBaTh 3aMPOCHl U MPUMEHSTH Pa3IUYHbIE METOAbI IIPU
noucke u oTbope HHPOPMALIUU, HEOOXOTUMOH IS BBITIOJIHE-
HUS y4eOHBIX 3a/1a4 OMpPeIeIEHHOTO THIIA;

nproOpeTaTh OMBIT UCTIONb30BaHUS WH(POPMALIMOHHO-KOMMYHU-
KAaTHUBHBIX TEXHOJIOTHH U PA3JIMYHBIX MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHMAIBbHYIO (popMy IpeacTaBiie-
Hus uHopMaruu (cxeMbl, TpaduKy, AUarpaMMbl, TAOJIHIIBI,
PUCYHKH U T. I1.);

MCIIOJIb30BaTh HAYYHBIN S3bIK B KAUYECTBE CPEACTBA MPU padoTe C
XUMHUYECKOH WH(OpMamuel: NTPUMEHSATh MEXIPEIMETHBIC
(pusmueckue U MaTreMaTUYECKHE) 3HAKH M CHMBOJIBI, (op-
MyJIbl, a00pEeBUATYpPbI, HOMEHKJIATYDPY;

UCIIONIb30BaTh W MPeoO0pa3oBbIBATH 3HAKOBO-CUMBOJIMYECKUE
CpeACTBa HATJISTHOCTH.

Ognadenue yHugepcanbHbIMU KOMMYHUKAMUBHBIMU Oeli-
cmeuamu:

3aJaBaTh BOIIPOCHI 110 CYILIECTBY 00CYKAaeMO TeMBI B X0OJIe 1Ha-
JoTa W/WINA AUCKYCCHUH, BBICKA3bIBaTh UAEH, (OPMYIHPOBATH
CBOU NPEJIOKEHHS] OTHOCUTENIBHO BBIMOJIHEHUS MPeJI0KEH-
HOM 337124,

BBICTYNIATh C IMpe3eHTallell pe3yabTaToB MMO3HABATEIHLHOU Jesi-
TEJBHOCTH, TIOJYYEHHBIX CAMOCTOSATEIBHO MIIM COBMECTHO CO
CBEPCTHUKAMH TIPH BBIMOJHEHUH XUMHUYECKOTO OSKCIEepH-
MEHTa, MPAaKTUYECKON pabOThl MO MCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peajn3aluy y4eOHOro npoekra u ¢op-
MYJIPOBATh BBIBOJIBI IO PE3yIbTaTaM MPOBEAEHHBIX UCCIIE0-
BaHU MyTEM COTJIACOBAHMS MO3UILIMK B X0J.Ie OOCYKICHUS U
oOMeHa MHEHUSIMH.

Osnadenue ynueepcanvbHbIMu pezyiAmueHbIMU OeliCH-8u-
amu:



CaMOCTOSTEIILHO IJIAHUPOBATh M OCYIIECTBIIATH CBOIO TO3HABa-
TENBHYIO JEATSIbHOCTD, ONpeaesss e€ el U 3a7add, KOH-
TPOJIMPOBATh U 1O Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
npearaeMblii aITOPUTM JCHCTBHUIA MPH BBIMOJHEHUH Yy4eO-
HBIX W HUCCIIEJIOBATEIBCKUX 3ajad, BbIOMpaTh Hamboiee 3¢-
(EKTUBHBIN CITOCO0 MX PEIICHHS C YIETOM TOTYUYEHHS HOBBIX
3HAHUH O BEIIECTBAX M XMMUYCCKHUX PEAKIUIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JEATSILHOCTH Ha OCHOBE
CaMOaHaJIn3a U CAaMOOIICHKH.

[TpenMeTHBIE pE3yabTATHI
[TpenmeTrHbIe pe3yabTaThl OCBOEHUS IPOTPAMMBI CPEIHEro 00-
mero oOopa3oBaHus 1O XUMHUHM Ha 0a30BOM YpPOBHE OPHUEHTHPO-

BaHbl Ha obOecreueHue NMPEerMYILECTBEHHO 001e00pa3oBaTeib-

HOM 1 O0OIIEKyIbTYpHON NOATOTOBKU 0Oy4aromuxcsi. OHU BKIIIO-

qaroT: cnenuduueckue Ui yueOHoro npeamera «XuMus» Hayd-

HbIE 3HAHUS, YMEHUS U CIIOCOOBI AEMCTBUM 10 OCBOEHHUIO, HHTEP-

npeTanyy 1 npeoOpa30BaHUIO 3HAHUM, BUJbI AEATEIBHOCTU I10

MIOJIyYEHUIO HOBOT'O 3HAHMSI M IPUMEHEHUIO 3HaHUH B Pa3JINYHBIX

y4eOHBIX U peallbHBIX KU3HEHHBIX CUTYallUsAX, CBI3aHHBIX C XU-

Muei. B mporpamme npeameTHble pe3yabTaThl IPECTABIECHBI 110

rojlaM U3yueHHsl.

10 KJIACC

[TpenmerHble pe3ynbTaThl OCBOEHMs Kypca «OpraHuueckas

XUMHUS» OTpaXKaroT:

1) cgopmuposannocms npedcmasnenuil: 0 XUMHUYECKOH CO-
CTaBJIAIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, POJIH
XMMUU B TIO3HAHUM SIBJIEHUH NPUPOJBI, B (OPMUPOBAHUHU
MBIIIUIEHUS U KYJIBTYPBI IUYHOCTH, e€ ()yHKIIMOHAIBLHOH Ipa-
MOTHOCTH, HEOOXOAUMOM ISl peIIeHus MPaAKTHUECKUX 3a71a4
1 9KOJIOTHYECKH 00OCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3]10-
POBBIO U IIPUPOIHOMN CPEAE;

2) 6nadenue CUCTEMON XMMHUYECKHX 3HAHHH, KOTOpas BKJIIO-
YaeT: OCHOBOIIOJIAraloINe MOHATUS (XUMHUYECKUI 3JIEMEHT,



3)

4)

5)

aToM, SJIEKTPOHHas 000JIOYKAa aTroMa, MOJIEKyJa, BaJICHT-
HOCTb, 3JIEKTPOOTPHULIATEIbHOCTh, XUMUUECKas CBSI3b, CTPYK-
TypHas popmyna (pa3BEpHyTasi U COKpamEHHas ), MOJIb, MO-
JSApHAs Macca, MOJIAPHBIA OO0BEM, YITIEpPOIHBIA CKEJET,
(byHKIMOHATBHAS TPYIIIA, PaAUKaIl, ©30MEPHsl, H30MEPHI, TO-
MOJIOTHUECKUH psAJl, TOMOJIOTH, YIJIEBOJOPO/bI, KUCIOPOA- U
a30TCOJEpXkKAIIUE COESAUHEHMS, MOHOMED, MOJIUMEpP, CTPYK-
TYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS); TEOPUU
U 3aKOHBI (TE€Opusl CTPOEHMsI OpraHu4eckux Beuiects A. M.
bytnepoBa, 3aKOH COXpaHEHHs MACChI BELLIECTB); 3aKOHOMEp-
HOCTH, CHUMBOJMYECKHUH SI3bIK XUMHH; MUPOBO33PEHUECKHE
3HaHUs, JIe)Kalle B OCHOBE OHUMaHMsI IPUYUHHOCTH U CHU-
CTEMHOCTH XMMHYECKHX SBICHHM, (PAKTOIOTUYECKHE CBEIE-
HUS O CBOWCTBaX, COCTaBe, MOJIYYEHHUU M O€30IacCHOM HC-
10JIb30BAHUU BaKHEHIINX OPraHUYECKUX BELIECTB B OBITY U
IIPAKTUYECKOH JI€ATEIIbHOCTH YEJIOBEKa;
chopmuposannocms yMeHull GblA61AMb XAPAKTEPHBIE NIPH-
3HAaKM MOHSATHH, YCTaHABIMBATh UX B3aUMOCBS3b, UCHONb3O-
6amsb COOTBETCTBYIOIIME IMOHATUS IPU ONMCAHMU COCTaBa,
CTPOEHMS U NIPEBPALLEHUI OPraHNYECKUX COECIMHEHU;
cpopmMupo8aHHOCms YMEHUll UCNONb306aAMb XUMHUUYECKYIO
CUMBOJIUKY I COCTABJICHHUS MOJIEKYJSIPHBIX M CTPYKTYp-
HBIX (pa3BEPHYTOM, COKpaIEHHOMN) (HOPMYIT OPraHUYECKUX
BELIECTB U YPAaBHEHUH XUMHUYECKUX PEaKLUMN; u320masiu-
6ams MOJEIN MOJIEKYJ OpPraHMYECKHUX BEUIECTB JJISl WILTIO-
CTpalMy UX XMMHYECKOTO ¥ POCTPAHCTBEHHOI'O CTPOEHMUS;
cpopmuposanHocmes ymMeHul yCmanaeaueams MPUHAIIICK-
HOCTb M3YYEHHBIX OPraHMYECKHX BEILECTB I10 UX COCTABY U
CTPOCHHIO K OIpene’I€HHOMY KiacCy/Tpylie COeAMHEHUN
(yriieBonopo/sl, KUCIOPO/- U a30TCOAEPKALINE COETUHEHMS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); daéamb UM Ha3BaHUS
no cucrematnueckoir Homenknarype (IUPAC), a Taxxe npu-
BOJWTH TPUBUAIbHbIE Ha3BaHUS OTAEIbHBIX OPraHUYECKUX
BEIIECTB (ITWJIEH, NPOINMWJIEH, alleTUIEeH, 3TUJIEHTJIUKOJIb,



6)

7)

8)

9)

10)

11)

rIuepuH, GeHoun, GpopManbaeru, aneTanabaerii, MypaBbu-
Hasi KUCJIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAasi KUCIIOTa, CTea-
PUHOBAs KUCIIOTA, TIII0K03a, PPYKTO3a, KpaxMal, LeJUT0I03a,
TJIMIIVH),

cpopmuposanHoCcme ymeHus onpeoesisims BUIbl XUMUYECKON
CBSI3M B OpPraHWYEeCKUX COCIMHEHUSAX (OAMHApHBbIE U KpaT-
HEIE);

chopmuposanHocms yMeHus NpuMeHsmy TOJI0KEHUS Teo-
puM CTpOEHUsI opraHndeckux Bemiects A. M. byrieposa s
00BSICHEHHS 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX COCTaBa U
CTPOEHHMSI; 3aKOH COXPaHEHUSI MacChl BEIIECTB;
chopmupo8anHoCcms  YMeHUll Xapakmepuzo8ams COCTaB,
cTpoeHue, pu3nuecKue U XMMHYECKHE CBOMCTBA THUITMYHBIX
MpPE/ICTaBUTENICH pPAa3IMYHBIX KJIACCOB OpPraHMYECKUX Be-
miecTB (MeTaH, 3TaH, ATHJIEH, MPOIWJIEH, alleTujeH, OyTa-
nuen-1,3, merunOyranuen-1,3, OeH305, METaHOI, STaHOI,
STWJIEHIJINKOJIb, IIULEPHUH, (PEHOI, alleTalIbAETUl, MyPaBbH-
Hasi ¥ YKCYCHasl KHCIIOTBI, TJIFOKO3a, KpaxMmal, LeJIII0J03a,
aMUHOYKCYCHAsl KMCIIOTA); ULTIOCMPUPOBAMb TEHETUUECKYIO
CBSI3b MEX]ly HUIMHM YPaBHEHUSIMHU COOTBETCTBYIOIIHUX XUMHU-
YECKUX PEaKIUil C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYyII;
chopmupo8anHoOCms yYMeHUs: Xapakmepu3o8ams UCTOUYHUKU
YTJIE€BOOPOAHOIO ChIpbs (HE(Th, IPUPOJIHBIN ra3, yroi),
COCcO0BI UX MepepabOTKU U MPAKTUUYECKOE IPUMEHEHUE IPO-
JTYKTOB IIepepabOTKH;

cghopmuposanHocms ymMeHull npo8ooUmMs BEIYUCICHUS TI0 XU-
MUYECKUM YpaBHEHUSAM (Macchbl, 00bEMA, KOIMUYECTBA UCXO/I-
HOTO BEIIECTBA WJIU ITPOJYKTA PEAKIIMH 110 U3BECTHBIM Macce,
00BEMY, KOJMYECTBY OJHOTO M3 HCXOAHBIX BELIECTB HIIU
IIPOJYKTOB PEAKIUN);

cghopmuposanHocms ymeHull 61a0ems CUCTEMOU 3HAHHUIN 00
OCHOBHBIX METOJaX Hay4yHOI'O IO3HaHUS, MCIIOJIb3YyEMBIX B
XUMHUHM TPU U3YYEHHUU BEIIECTB M XUMHUYECKHUX SIBJICHHM
(HabnroieHNe, U3MEpEHUE, SKCIIEPUMEHT, MOECITUPOBaHUE),



12)

13)

14)

15)

16)

17)

UCNOIb306aMb CUCTEMHBIC XUMUYECKHUE 3HAHUS JUIS IPUHS-
TUS PELIEHUIl B KOHKPETHBIX >KU3HEHHBIX CUTYaIUsX, CBA-
3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHEM;
copmuposarHnocmy ymeHul cooboo0ams npasuia Noab30Ba-
HUS XUMHYECKOW IMOCYI0i M J1abOopaTOPHBIM 00OpYI0Ba-
HUEM, a Tak)Ke MpaBuiia OOpaIlEHUs C BEIIECTBAMHU B COOT-
BETCTBUU C MHCTPYKIMSIMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHYECKHX OIBITOB;

copmMupo8aHHoCme yMeHUl NIGHUPOBAMb N BbINOIHAMb XU-
MUYECKHI AKCIEPUMEHT (IPEeBpaIleHHs] OPTaHUYECKUX Be-
IIECTB NP HArPEBaHUH, ITOJTYICHUE ITHIICHA U U3yYEHHUE €ro
CBOMCTB, KaYeCTBEHHbIE PEAKIIUU OPraHUYECKUX BEIIECTB,
JeHaTypanus OCIKOB TNPH HArpeBaHUU, IBETHBIC PEAKIIMH
OENKOB) B COOTBETCTBUU C MPaBHJIaMU TEXHUKU OE30IMacHO-
CTH pu 0OpaIIeHUH C BEIIECTBAMHU U JJa0OPaTOPHBIM 000pY-
JIOBaHUEM, npedcmasisims Pe3yabTaThl XUMHUYECKOTO KCIIe-
puMeHTa B (hOpMe 3aMrCH YPaBHEHHUH COOTBETCTBYIOIIHNX Pe-
aKuuu M ¢popmynuposams BBHIBOJIBI HA OCHOBE 3THUX PE3YJlb-
TaTOB;

chopmuposanHoCcms yMeHul Kpumudecku auaiuzuposamo
XUMHYECKYI0 HHPOPMAITHIO, TIOTYyJaeMyt0 U3 Pa3HbIX UCTOY-
HukoB (CMU, NUnTepHer u ap.);

cghopmuposanHocms ymenuil cooaodams npasuia KOJI0TH-
YeCKH 11e7IeCO00pa3HOT0 MOBEJCHHS B OBITY U TPYIOBOI Jesi-
TEJBHOCTH B TEJISIX COXPAHEHHs CBOETO 370POBBS M OKPYKa-
IOLIEN TPUPOJHOM CPEIBI;, 0CO3HAB8AMb ONACHOCTbh BO3JIEH-
CTBUS Ha JKUBBIC OPTaHU3MBI ONPEACIEHHBIX OPTaHUICCKUX
BelecTB, MoHUMas cmbica mokasarens [11K, noscuams Ha
MpUMepax CHocOObl YMEHBIICHUS W TMPEJAOTBPAIICHUS WX
BPEIHOTO BO3JICHCTBYS Ha OPTaHU3M YEIIOBEKa;

JUTSE O0YYArOIIMXCS ¢ OTPAaHUYCHHBIMHA BO3MOYKHOCTSIMH 3]10-
POBBSI: YMEHUE MMPUMEHSTH 3HAHUS 00 OCHOBHBIX JJOCTYITHBIX
METOJIaX IMO3HAHUS BEIIECTB H XUMHUYCCKHX SBJICHHIA,

JUIS CJETBIX U CIa0OBUASIIMX OOYYArOIIUXCS: YMEHHUE HC-
M0JIb30BaTh pelibe(HO TOUeUHYI0 cucTeMy oOo3HaueHui JI.



Bpaiinst m1st 3anucy XuMU4IecKux (GOpMyIL.

11 KJTACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O01as u Heopra-

HHUYECKass XUMHU) OTPaAXaroT:

1)

2)

3)

cghopmuposannocms npedcmasienuil: 0 XUMHYECKOH CO-
CTaBJISIIOLIECH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, POJIH
XMMUU B TIO3HAHUM SIBICHUH MPHUPOIBI, B (OPMHPOBAHUU
MBIIICHUS U KYJIBTYPBI JHMYHOCTH, €€ PYyHKITMOHAIBHOU Tpa-
MOTHOCTH, HGO6XOI[HMOﬁ JUIA pemeHI/m HpaKTI/I‘IGCKI/IX 3a1a4
1 DKOJIOTHYECKH 0OOCHOBAHHOT'O OTHOIIICHUS K CBOEMY 3]10-
POBBIO U IIPUPOIHOM CpELIE;

6/1a0eHUe CHCTEMON XMMUYECKUX 3HaHUH, KOTOpask BKIIOYAET:
OCHOBOIIOJIATAIOIIHME TOHATUS (XMMHUYCCKUM AJIIEMEHT, aTOM,
U30TOII, S-, P-, -271eKTpOHHBIEC OPOMTAIM ATOMOB, HOH, MOJIE-
KyJa, MOJIb, MOJIAPHBIH O00BEM, BaJIEHTHOCTb, JIEKTPOOTPHU-
11aTeIbHOCTh, CTETICHb OKHMCIICHUS, XUMUYECKast CBs3b (KOBa-
JIEHTHAs1, MOHHAsI, METAJUIMYECKasi, BOJOPOAHA ), KPUCTAIIN-
yecKas peiérka, TUIbl XUMUYECKUX PEaKLUid, pacTBOP, JICK-
TPOJIUTHI, HEIIEKTPOIUTHI, DJIEKTPOJIUTUYECKAS TUCCOIIMA-
LM, OKUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOMN
peaxkiui, XuMUYECKOe PaBHOBECUE; TEOPHUH M 3aKOHBI (TEO-
pus AIEKTPOIUTHUECKON NUCCOLUAIUU, TEPUOJUYECKUI 3a-
koH J[. . MeHnieneeBa, 3aKOH COXpaHEHUsI MACChl BEIIECTB,
3aKOH COXpPaHEHUs U IpeBpallie-

HUS SHEPTHH NPU XUMUYECKUX PEaKLusX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3bIK XMMHUU, MUPOBO33PEHUECKHE 3HAHUS,
JIS)KaIre B OCHOBE TIOHUMAHUA HpI/ILII/IHHOCTI/I U CUCTCMHOCTHU
XUMHYECKUX SIBICHUH, (PaKTOIIOTUYECKHE CBEIEHUS O CBOM-
CTBaxX, COCTaBe, MOJYYCHHH W O€30MacHOM HCIOJIb30BAHUH
BOKHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MpaKTHYe-
CKOH JIeSITEIbHOCTH YeJIOBEKa;

chopmuposanHocms yMeHull 8bla61Ams XapaKTepHbIe MpHU-
3HAKU MOHATHH, YCMAaHA8IU8ams UX B3aUMOCBSI3b, UCNONb30-
6amb COOTBETCTBYIOIINE MOHATUSA MPU ONMMCAHUHM HEOPTaHU-
YECKHUX BEILIECTB U UX MPEBPAIICHU;



4)

5)

6)

7)

8)

9)

copmMupo8aHHOCMy  YMEHUll UCNOIb308aMb XUMUYECKYIO
CUMBOJIUKY ISl cCOCTaBiieHUs1 (hOpMYJI BEIIECTB U ypaBHEHHI
XUMHMUYECKUX PEAKLMH; CHCTEMaTHUYECKyl0 HOMEHKIATYpY
(IUPAC) u TpuBHanbHbIC Ha3BaHUS OT/ACIBHBIX HEOpPTaHUYE-
CKHUX BELIECTB (yrapHbli ra3, yriIeKMCIbli ra3, aMMuaK, ramé-
Has U3BECTb, HEram€Has WU3BECTb, IUThEBASA COJA, MUPUT U
ap.);

chopmuposanHocms yMeHuti onpeoesisims BATEHTHOCTh U
CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B COEIMHEHUSX
Pa3IMYHOTO COCTaBa; BUJ XUMUYECKOW CBSI3U (KOBaJICHTHAS,
MOHHasl, METaJJIn4YecKasi, BOJOPOJIHAsI) B COCAUHEHMSIX; TUIL
KPUCTAITINYECKON PEHIETKH KOHKPETHOrO BEIIeCcTBa (aToM-
Has, MOJIEKYJISIpHas, HOHHAs, METa/NIn4ecKas); XapakTep
Cpelibl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCIMHEHMIA;
copmMupo8aHHoOCms yMeHull YCmaHaeIueams MPUHAIIICHK-
HOCTh HEOPIaHMYECKUX BEUIECTB 10 MX COCTaBY K OIpeje-
NEHHOMY KJIAcCy/TpyIlie COSAMHCHHMH (TIPOCTHIE BeIle-
CTBa — METaJUIbl U HEMETaJlJIbl, OKCH/Ibl, OCHOBAHHUSI, KHC-
JOTBI, aM(OTEPHBIC TUAPOKCHUIBI, COJIH);
chopmuposanHocms yMeHUll packpvléams CMBICT TIEPUOIN-
yeckoro 3akoHa /[. 1. MenneneeBa u 1eMOHCTpUPOBATh €r0
CUCTEMATHU3HUPYIOIIYI0, OOBSCHUTENBHYI0 M TMPOTHOCTHYE-
CKy10 (QYHKIUY;

chopmuposanHoCcms YMEeHUl XapaKkmepuzoeams SIEKTPOH-
HOE CTPOEHHE aTOMOB XMMHUYECKHX 3JIE€MEHTOB 1—4 nepuo-
noB llepuoanyeckoi cuctemMbl XUMHUECKUX 3J1eMeHTOB /1. U.
MenzeneeBa, MCIONIb3ysl MOHATHS «S-, P-, 0-3JIEKTPOHHBIC
opOUTaNN», «IHEPTeTUYECKHE YPOBHHUY; 00bACHAMb 3aKOHO-
MEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHUX AJIEMEHTOB U UX
COE€IMHEHMH 1O nepuojam u rpynnam llepuonnueckoit cu-
crembl xuMudeckux aaeMmenToB Jl. 1. Menaeneena;
chopmuposannocms  ymeHuti  xapaxkmepuzosams (Onucwi-
éamyp) 00IME XMMHYECKHE CBOWCTBA HEOPraHMYECKHX Be-
IIECTB PA3IUYHBIX KJIACCOB; nOOMEepicOoams CyIIEeCTBOBA-



10)

11)

12)

13)

14)

15)

16)

HUE T'€HETUYECKON CBA3U MEXAY HEOpPraHMYeCKMMH Belle-
CTBaMH C ITIOMOIIBIO YPABHEHUI COOTBETCTBYIOIUX XUMUYE-
CKHMX PEaKLIHIA;

cpopmuposanHocmes ymenus Kiaccugpuyuposams XUMUYe-
CKHE PEaKLMU 10 pa3JIMYHbIM MPU3HAKaM (UUCIY U COCTaBY
pearupyromux BeUecTB, TEII0BOMY 3(P(EKTy peakuuu, u3-
MEHEHHUIO CTETNEeHEH OKHCICHHS 3JIEMEHTOB, OOpaTUMOCTH
pEaKIMU, YIaCTUIO KaTaIu3aTopa);

copmMuposanHoCcms yMeHuti cOCmagiams ypaBHEHUS Peak-
LU PA3JINYHBIX THUIIOB; ITOJIHBIE U COKPAILEHHBIE YPABHEHHUS
peaxkuuii HOHHOTro 0OMeHa, YUYUThIBasl YCIOBUS, IPU KOTOPBIX
9TH peaklUy UAYT 10 KOHIIA,;

cpopmuposanHoCcms yMeHuti nPo8oOUMs PEaKLnH, MOITBEP-
KJAIOIIME KAYECTBEHHBIM COCTaB PA3JIMYHBIX HEOpraHWye-
CKMX BEUIECTB; pACNO3HABAMb ONBITHBIM IIyTEM HOHBI, IIPU-
CYTCTBYIOIIIME B BOJHBIX PacTBOpaX HEOPraHUYECKUX Be-
LIECTB;

cpopmuposannocmes yMeHull packpvléams CyITHOCTh OKHC-
JINTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUUNA IIOCPEIACTBOM CO-
CTaBJICHMS JIEKTPOHHOTO OajaHca 3TUX PeaKIUii;
cghopmuposannocms ymeHuu 00vACHAMb 3aBUCUMOCTb CKO-
POCTH XMMHUYECKOH pEeaKIMU OT Pa3IUYHBbIX (HaKTOpPOB; Xa-
paKkTep CMEUIEHUSI XUMUYECKOTO PABHOBECHUS B 3aBUCHMOCTH
OT BHeIHero Bo3aeiictus (npunuun Jle [larense);
chopmuposanHocms  yMeHUuli Xapakmepuzoeams XUMHUYe-
CKHE MPOLECCHI, JIEKAIINE B OCHOBE ITPOMBILUIEHHOT'O T10JIY-
YEeHMsI CEpPHOM KHCIIOTHI, aMMHaKa, a Takke c(popMUpOBaH-
HOCTB TIpE/CTaBIeHU 00 OOIMX HAy4YHbIX MNPUHIMIAX U
AKOJIOTMUECKUX MPpodIeMax XMMHUUECKOTO IPOU3BOICTBA;
cpopmuposanHocmes yMeHull npo8ooUmMs BEIYUCIECHUS C HC-
MTOJIb30BAaHUEM IIOHATHSI «MaccoBas J0JI BEIIECTBA B pac-
TBOpE», OObEMHBIX OTHOIIEHUH ra3oB MpH XMMUYECKUX pe-
aKILHMAX, MacChl BEIIeCTBA WU 00BbEMA Ta30B 110 U3BECTHOMY
KOJINYECTBY BEILIECTBA, Macce MM 00bEMY OTHOTO U3 y4acT-
BYIOIIIMX B PEAKIIUU BEIIECTB, TEIUIOBOTO (P (deKTa peakinu



17)

18)

19)

20)

21)

Ha OCHOBE 3aKOHOB COXPAaHEHMs MAcChl BELIECTB, IIPeBparle-
HUSI U COXPAaHEHHUS SHEPTUH;

cpopmuposannocme ymeHul coo.1100ams npasuia Noab30Ba-
HUSI XUMHUYECKOW IMOoCynol M J1abopaTopHBIM 000pyIOBa-
HHUEM, a TaKXKe MpaBHiia OOpaIIeHus C BEIIECTBAMHU B COOT-
BETCTBUH C MHCTPYKIMSIMHU T10 BBIITOJHEHHUIO JTa00PAaTOPHBIX
XUMUYECKHUX OIBITOB;

chopmuposannocms ymeHull RAAHUPOBAMb U BLINOHAMb XH-
MHUYECKUI SKCIIEPUMEHT (pa3ioKeHHe MepoKCHaa BOJOPOaa
B TMPUCYTCTBHH KaTaJH3aTopa, ONpPEAeIeHUE CPeabl pacTBO-
POB BEIIECTB C IMOMOMIBIO YHHBEPCAJIHHOTO WHAMKATOPA,
BJIMSIHUE PA3INYHBIX (PaKTOPOB Ha CKOPOCTh XMMUYECKOH pe-
aKIUH, PEeaKuy UOHHOTO OOMEHA, Ka4eCTBEHHBIC PEaKIIMU
Ha cynb(at-, KapOOHAT- U XJIOPUI-aHHOHBI, Ha KATHOH aMMO-
HUS; PELICHHEe SKCIIEPUMEHTAJIBHBIX 3a/1a4 1o Temam «Me-
TaJub» U «HemeTanis») B COOTBETCTBHHU C IIPABUIAMH TEX-
HUKHU 0€30MIaCHOCTH MPH 0OpalleH!H ¢ BeUIeCTBaMH U J1abo-
paToOpHBIM 000PYJOBAaHHUEM, NPeOCMAsisimy Pe3yIbTaThl XU-
MHYECKOT0 IKCIIEpUMEHTa B (hopMe 3arucu ypaBHEHHIA COOT-
BETCTBYIOIIMX PeaKUuil U ghopmynuposams BHIBOABI Ha OC-
HOBE ATHX PE3yJbTAaTOB;

chopmuposannocms yMeHUll KpUMu4ecKu aHaiu3uposams
XUMAYECKYI0 HH(POPMAITHIO, ITOJTy4aeMyI0 U3 pa3HbIX HCTOY-
HukoB (CMU, NUnTepHer u ap.);

cghopmuposanHocms ymenui cooar00ams nPasuid KOJI0TH-
YECKH 11e51eCO00Pa3HOro MoBeIeHUs B OBITY U TPYIOBOH Jiesi-
TEJBHOCTH B TIEJISIX COXPAaHEHHsI CBOETO 3/I0POBBS M OKPYKa-
IolIel NMPUPOTHON Cpelbl; OCO3HABAaTh ONACHOCTh BO3JEH-
CTBHSI Ha XMBBIE OPTaHU3MBI OTIPEICTIEHHBIX BEIIECTB, TIOHHU-
Mmas cMblca nokazatens [1JIK, noscuams Ha npumepax cro-
COOBI YMEHBIIICHHS ¥ TIPEAOTBPAIICHHUS HX BPETHOTO BO3IECH-
CTBHSI HA OPTraHU3M UYEJIOBEKa;

111 00y4YAIOMIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 3710~
POBbS: yMEHUE IPUMEHATh 3HAHUS 00 OCHOBHBIX JJOCTYITHBIX
METO/ax MO3HAHUS BEIIECTB U XUMUYECKUX SBIICHHIA;



22) nas chenbIX U CAa0OBHIAIIMX OOYYAIOIIMXCS: YMCHUE HC-
M0JIb30BaTh pelibeHO TOYeUHyro cucTeMy oOo3HadeHwuit JI.
Bpaiins mist 3anucu XuMuaeckux Gopmy.

Temarnueckoe MIaHupOBaAHUE

Knacc | Tema Kon-Bo | UnaTEpHET pe-
4acoB CYpChI
10 Paznen 1. Teopernueckue | 3
OCHOBBI OPraHUYECKON
XUMHH
Paznen 2. YrneBomoponsr | 12
Pazgen 3. Kucnopoaco- 12
JieprKalirie OpraHnyeckue
COEJTUHEHUS

Paznen 4. Azorconepxka- | 3
[IUEe OPTraHUYECKUE CO-
eINHEHU

Paznen. 5. Beicokomone- | 2
KYJSIpHBIE COeIMHEHUS

Pezepn 2

Uroro 10 knacc 34
11 Paznmen 1. Teopernueckue | 12

OCHOBBI XUMUU

Paznen 2. Heopranuye- 16

CKasl XUMHS

Paznen 3. Xumusa u 4

KU3Hb

Peseps 2

Hroro 11 kiace 34
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