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PabGouas mporpamma yue6Hoit aucuurmuabl OY]J[.15 Xumus paspaborana B
COOTBETCTBHH CO CIEAYIOUIUMU HOPMATUBHBIMH JOKYMEHTAMMU:

- @eaepanbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOIO CTAHAAPTA CPEIHEro
oOmiero oOpa3oBaHus, YTBEP>KIECHHOIro mnpukazomM MwunHoOpHayku Poccum ot 17
Mmas 2012r. Ne 413;

- ®denepanbHOr0 TrOCYJApCTBEHHOTO 00pa30oBaTENbHOTO CTaHAApTa IO
CHEUATbHOCTU CPEAHET0 MPOo(hEeCCHOHATBLHOI0 00pa30BaHus:

e 44.02.06 IlpodeccuonanpbHoe obOyueHue (IO oTpacisaM) (Creruanu3amus
08.02.01 CrpourenscTBO M JKCIUTyaTalWs 30aHUM W COOPYKECHUU;
cnenuanuzaius 09.02.03 IlporpamMmMupoBaHue B KOMITBIOTEPHBIX CHUCTEMaX),
BXOJISIIEN B cOCTaB yKpynHeHHoU rpymibl mpodeccuit 44.00.00 O6pa3zoBanue u
neAaroruueckue HaykH,

e (09.02.05 Ilpuxnagnas uHpopmatuka (IO OTpacisiM), BXOJAIICH B COCTaB
ykpynHenHo# rpynnsl npodeccuit 09.00.00 NudopmaTika U BRIYUCIUTEIbHAS
TEXHHKA,, YTBEPKJACHHOIO MpUKa3oM MuHHCTEpCTBa 00pa30BaHUSI U HAYKHU
Poccuiickoit @enepannu N 461 ot 07 mas 2014r.);

- IlpumepHoii OCHOBHOIl 00pa3oBaTEIbLHOM MPOTpaMMBbl CpPEIHEro OOIIero
oOpa3oBaHus, 0J00peHHON pelieHueM ¢eaepanbHOro Y4yeOHO-METOANYECKOTO
o0benuHeHUsT o 0b0memMy obpazoBanuio (mpotokon Ne 2/16-3 ot 28 urons 2016
r.);

- IlpumepHoii mporpamMmoii 0011e00pa30BaTEIFHON YYEOHOW JIUCITUTUTMHBI
«Xumusi» s OpodecCHOHANBHBIX  00pa3oBaTEeNIbHBIX  OpraHu3aIlui,
pexomenoBaHHOM DenepanbHbIM TOCY1apCTBEHHBIM aBTOHOMHBIM YUPEKIEHUEM
«PenepanbHbli MHCTUTYT pa3BUTHA 0Opa3oBaHUSI» B KadecTBE IPUMEPHOIL
OporpaMMbl JIJII  peajiu3aliii OCHOBHOW MpodeccruoHambH000pa3oBaTeIbHOM
nporpammbl CIIO Ha 0a3e ocHOBHOro o001mero o0Opa3oBaHHs C TOJyYECHUEM
cpeanero obmiero obpaszoBanus (mpotokoa Ne 3 or 21 wroms 2015 1) ¢
ytouHeHusiMu 2017 r (PTAY «®HUPO» nporokon Ne 3 ot 25 mas 2017).

Opranuzanus-pa3paboTyuK: I'ocynapctBenHOe OI0/IKETHOE
npodeccronansHOe 00Opa3oBarenbHOE yupexaeHune HoBocubupckoii obmactu
«HoBocubupckuit mpodeccruoHaabHO-TIearOrHUeCKHN KOS

Pa3paboTunk:

Jimutprenko KosHctantuHn  EBresnneBuu, OPENOJIABATEL  BBICIIIEN

KBaHHd)HKaHHOHHOﬁ KaTCropHuu.

Pabouyas mporpamMma paccMoTpeHa Ha 3aceaaHuu 111K 001eo0pa3oBaTeIbHBIX
Y TYMaHUTApPHBIX JUCIUTUINH

[Tpotokon Ne 1 ot «01» centsops 2020r.

[Ipencenarens u(m)k E.Il.Buanuenko
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1. NIOACHUTEJBHASA 3AIINCKA

[Iporpamma  o6mieoOpazoBaTeibHOM  y4eOHOW — AUCHUIUIUHBI  «XUMHUSI»
ABJIIETCS. YaCThI0 OCHOBHOM Mpo(ecCHOHAIbHOM 00pa30oBaTeIbHON MpPOrpaMMbl
CIIO (OIIOII CIIO) na 6a3e ocHOBHOro 0011er0 00pa3oBaHUs MPU MOATOTOBKE
CHEIUAINCTOB  CPEIHEro 3BeHAa  JJIA crenuanbHOCTEN CPEIHETO
po¢eCCUOHAILHOTO 00Pa30BaHUS:

09.02.05 Ilpukinannas uHopMatuka (MO OTpacisiM), BXOMSIIEH B COCTaB
ykpynHeHHoi rpymnmnbsl npodeccuit 09.00.00 Mudpopmatuka W BbIYMCIUTENbHAS
TEXHUKA;

44.02.06 TlpodeccuonanpbHoe oOyudeHue (MO oOTpacisaM) (creruann3amnms
08.02.01 CtpouTenbCcTBO M IKCIUTyaTalUs 3JaHUM U COOPYKEHU; CIIEHHAIN3aLNS
09.02.03 IlporpamMupoBaHK€ B KOMIBIOTEPHBIX CHCTEMaXx), BXOASIIEH B COCTaB
ykpynHeHHou rpynnbl npodeccuit 44.00.00 OOpa3zoBaHue M TeAaroruyeckue
HayKH.

[Iporpamma paspabortana Ha ocHoBe TpeboBanuii ®I'OC cpennero ooOiero
oOpa3oBaHusA, TMPEABIBISIEMBIX K CTPYKTYpe, COACpPKAaHUI0O U pe3yibTaTam
OCBOCHHUS Y4YeOHOM AUCHUIUIMHBI «XUMUS», C ydeToMm [IpuMepHOl OCHOBHOM
o0Opa3oBaTeIbHOM MpOrpaMMbl CpeaHero o0IlIero oOpa3oBaHus, O0JI00PEHHOMN
pemieHreM (denepanrbHOro y4eOHO-METOAMYECKOro OOBEAMHEHHUS M0 O00IIeMy
obOpazoBanuto (mpotokos oT 28 uroHa 2016 1. Ne 2/16-3, U B COOTBETCTBUU C
PekoMeHaniusiMu 1o OpraHu3alliy MOJTYYEHUsl CpeHEro ooiiero oopa3oBaHus B
npenenax OCBOCHHsI 00pa30BaTENbHBIX MPOrpaMM CpeaHero NpohecCuoHaTbHOTO
oOpazoBaHus Ha 0a3e OCHOBHOI'O OOIIEro oOpa3oBaHHS C y4eTOM TpeOOBaHUIMA
benepanbHbIX TOCYJAPCTBEHHBIX O0PAa30BaTENbHBIX CTAHAAPTOB W IOTY4YaeMOM
npodeccud WM CHENHATIbHOCTH CpeaHero mnpodeccnoHaabHOTO 00pa3oBaHUS
(mucebmo JlemapTrameHTa TOCYJapCTBEHHOW TOMUTUKH B cdepe MOATrOTOBKH
pabouux kaapos u JAI10 MunodpHayku Poccun ot 17 mapta 2015 1. Ne 06-259).

Coaepxanue nporpaMMmbl «XUMHs» HAIPABICHO HA JOCTHKEHUE CIEAYIOIIUX
neJjei:

* oJTydeHrue pyH/IaMEeHTAIbHBIX 3HaHUN B Kypcax «O01mast u HeopraHudeckas
xumus» U «OpraHudekas XUMUsD, O BBIJAIOIIUXCS OTKPBITUSAX B XHUMHUYECKOU
HayKe; O METOJIaX HAy4HOr0 MO3HAHMS;

* (QopmupoBaHue y OOy4yarOUIMXCS YMEHHUS OLICHHBATh 3HAYUMOCTH
XUMUYECKOTO 3HAHMS JJISI KaKJ0T0 YEIOBEKa;

* popMupoBaHue y 00yUaIOIIUXCS [IEIOCTHOTO MPEACTABICHUS O MUPE U POJIU
XUMUHU B CO3/IaHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MHUpA; YMEHUS
OOBSACHATh OOBEKTHI U TPOIECCHI OKPYKAIOMIEH NEHCTBUTEILHOCTH: MPUPOTHOM,
COLMAJIbHOM, KYJbTYpPHOM, TEXHUYECKOW CpEIbl, — HCIOJAb3YyS JJ OSTOr0
XUMUYECKUE 3HAHMUS;

* pa3BUTHE y OOyYarolmuXcsd yMEHUNM pa3nuyaTh (akThl U OLIEHKU, CPABHUBATH
OIICHOYHBIE BBIBO/JIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMU OLIEHOK U CBSA3b KPUTEPUEB C
OMpENICICHHOW CHCTEMOM UEHHOCTel, (opMylIupoBatb M  OOOCHOBBIBATH
COOCTBEHHYIO TIO3UITHIO;



* pa3BUTHUE TO3HABATENILHBIX WHTEPECOB, UHTEIJIEKTYaJbHBIX M TBOPUECKUX
CrocoOHOCTE 00yYarouMxcsi B MPOLIECCE M3YyYEHUS XUMUYECKUX SIBICHHI;
BBIJJAIOIIUXCA JOCTUKEHUNW XUMUHU, BOIICAININX B OOIEUETOBEYECKYIO KYIbTYPY;
CJIOKHBIX Y MIPOTUBOPEUUBBIX MyTEH Pa3BUTHUS COBPEMEHHBIX HAYUYHBIX B3IJISIIOB,
uaen, Teopui,KOHLENINI, TUIOTe3 B XOAepabOThl ¢ Pa3IUYHBIMU UCTOYHUKAMU
uH(popmMaImy;

* BocHHUTaHUE YOEKICHHOCTH B HEOOXOJUMOCTH TO3HAHUS MPUPOJIBI,
HEO0OXOJUMOCTU PAIIMOHATBLHOTO PUPOOTIOIB30BaHUS, OCPEKHOTO OTHOIICHUS K
MPUPOJIHBIM pecypcaM M  OKpyXKalolllel cpene, COOCTBEHHOMY 310POBBIO;
YBaYKEHUSI K MHCHHIO OIIMOHEHTA MPU 00CYKJICHUU XUMUUYECKUX MPOOIEM;

* npuoOpeTeHue OOyYaIOIUMUCS ONbITa Pa3sHOOOPA3HOW JEATEeIbHOCTH,
MO3HAHMWS W CaMOIO3HAHMS; KIIOYEBBIX HABBIKOB, HMEIOIIMX YHUBEpPCAIbHOE
3HAYCHHUE I PA3JUYHBIX BHUOB JIEATEIBHOCTH (HABBHIKOB pEIICHUS MPOOJieM,
OPUHSATHS ~ pElIeHMWM, T[OoucKa, aHainm3a W o0paboTku  uH(pOpMAIUH,
KOMMYHHMKATUBHBIX  HAaBBIKOB,  HABBIKOB  HW3MEPEHUN,  COTPYJAHHYECTBA,
0e301acHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCEIHEBHOM KU3HM );

* TOJIEPAHTHOE CO3HAHME U TIOBEJICHUE B MOJIMKYJIHBTYPHOM MHUPE, TOTOBHOCTh U
CIIOCOOHOCTh BECTH JHAJIOT C JAPYTUMH  JIIOJbMH, JOCTUTaTh B HEM
B3aMMOTNIOHUMAHMS, HAXOJUTh OOIIME IEIN U COTPYIHUYATH JIJI UX JTOCTHXKEHUS,
CIIOCOOHOCTh ~ MPOTUBOCTOSATH ~ MJICOJIOTHHM  DKCTPEMHU3MA,  HAI[MOHAIM3MA,
KceHopoOuM, IUCKPUMHHAIIMKA TI0 COLMAIBHBIM, PEJIIMTHO3HBIM, PACOBBIM,
HallMOHAJIBHBIM MPU3HAKAM U JPYTUM HETATUBHBIM COLIMATIBLHBIM SIBIICHUSIM;

* AHTUKOPPYMIIMOHHOE MUPOBO33PEHUE.

B mporpammy BKJIIOYEHO cojiepKaHUE, HampaBiIeHHOEe Ha (OpPMHUpPOBAHUE Yy
CTYJICHTOB KOMIICTCHIIUH, HEOOXOAUMBIX mJisg KadecTBeHHOro ocBoeHms OITOII
CIIO na 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs C MOJYYCHHUEM CpEIHEro oOIero
o0pa3oBaHUs;,; MPOrpaMMbl  TOJATOTOBKHM  KBATU(UIIMPOBAHHBIX  pabOUMX,
cinyxamux (IIIIKPC); mporpaMmbl MOATOTOBKU CHEIUATUCTOB CPEAHErO0 3BEHA
(ITIICC3).

[Iporpamma y4eOHOW JUCHMIUIMHBI «XUMHUS» BKJIIOYAET COJIEpHKAHUE
y4eOHOTO Marepuana, TOCIe0BaTeIbHOCT, €ro M3Y4CeHHs, pachpe/eicHue
y4eOHBIX 4acoOB, TEMATUKY pedepaToB, BUIBI CAMOCTOSATEIBHBIX Pa0OT, YUUTHIBAS
cnenuuKy  TPOrpaMMbl  TMOJATOTOBKM  CHEIMAIMCTOB  CPEIHEr0  3BEHA,
OCBaMBa€MOM CIIELIUATIBbHOCTH.

[Iporpamma  MOXET  WCHONB30BATHCS  APYTUMH  TPOdeCCHOHATHHBIMU
oOpa3oBaTeIbHBIMH  OPTaHHW3aAlMsAMH,  PEATU3YIONIMMUA  00pPa30BATEIBHYIO
nporpaMmmy cpeaHero oduiero oopazoanus B npenaenax ocsoenus OIIOII CIIO na
0a3e OCHOBHOTO 00IIIeT0 00pa30BaHUSI.



2. OBIIASA XAPAKTEPUCTHUKA YUYEBHOM JUCIHHAII/INHBI
«XUMHUD»

XuMusi - 3TO HayKa O BEIECTBaX, UX COCTABE U CTPOCHUHU, CBOMCTBAX U
MpEeBpaIeHUAX, 3HAUYCHUM XUMUYECKUX BEIIECTB, MaTEpPHAIOB U TPOIIECCOB B
MPAKTUYECKOMN JAEATETLHOCTH YEIOBEKA.

Conepxanue 001Ieo0pa3oBaTeIbHOM  YU4eOHOW  JUCHMIUIMHBL — « XXMM
HaIpaBJICHO Ha YCBOEHHE O0YYaIOUMHCSI OCHOBHBIX MOHSTHH, 3aKOHOB M TEOPHUI
XUMUU;, OBJIAJICHUEC YMEHUSIMHU HaAOII0JaTh XUMHUUYECKHE SBICHUS, MPOBOAUTH
XUMUYECKUI OKCIEPUMEHT, MPOU3ZBOJAUTL pacueThl HAa OCHOBE XHMHYECKUX
dbopmys BEIIECTB U ypaBHEHUM XUMUUECKUX PEAKIIUH.

B mporiecce nzyuenus XxuMuu y 00y4daroIIuxcsl pa3BUBAIOTCS MO3HABATEIIHLHBIC
UHTEPECHl U MHTEIJIEKTYallbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEILHOM
npuoOpeTeHust 3HaHUH TI0 XUMUHU B COOTBETCTBUY C BOSHUKAIOIIUMHU KU3HCHHBIMU
npoOjeMaMH, BOCIHTHIBACTCS OCEPEKHOE OTHOIICHHE K MPUPOJE, MOHUMAaHUE
310pOBOTO  o0Opasza JKM3HHU, HEOOXOAUMOCTH TPEAYNPEKICHUS  SIBICHUH,
HAHOCSIIUX BpeIl 370pPOBbI0 M OKpyKaromied cpeae. OHU OCBaMBaIOT IMPUEMBI
IrPaMOTHOTr0, 0€30MacHOTO HMCIOJIb30BaHUSI XMMUYECKUX BEIIECTB U MaTEPUAJIOB,
IPUMEHSEMBIX B OBITY, CEJIbCKOM XO3SMCTBE U HAa MPOU3BOJICTRE.

Peanuzanus JeTyKTUBHOTO TOAXOJa K M3YYCHHIO XHMHUHM CIIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTMYECKUX OIepaluid MBIIUICHUs, KaK aHallu3 WU CHUHTE3,
000011IeHNe W KOHKpPETH3allus, CpPaBHEHHE U AaHaJIOTHs, CHCTeMaTH3alus |
KJaccuuKaiys 1 zp.

B mpouecce wu3ydeHus XUMHHM TEOPETHYECKHE CBEICHUS JOMOJHSIOTCS
JEMOHCTpAllMAMH, JTAOOPATOPHBIMH OMNBITAMH M TPAKTUYECKUMH 3aHSATHSIMHU.
3HAYUTETLHOE MECTO OTBOJUTCS XUMHUYECKOMY JKCIepuMeHTYy. OH OTKpBIBACT
BO3MOKHOCTH (POPMUPOBATH Y 00YUAIOIINUXCS CIICIUATbHbBIE TPEIMETHBIC YMEHUS
paboTaTh C BEIIECTBAMM, BBIMOJIHATH MPOCTHIE XUMUYECKHUE OIBITHI, YYUTH
0e30macHOMY U DKOJIOTHYECKHM TPaMOTHOMY OOpaIlleHHWI0 C BEIIECTBaMH,
MaTepHualiaMy U TIpolieccaMu B OBITY U Ha MTPOU3BOJICTBE.

Jlist  opraHu3anuyd BHEAYJUTOPHON CaMOCTOATENbHON pPabOThl CTYACHTOB,
MpEACTaBlICH TMPUMEPHBIA TmepedeHb pedeparoB (moxmamoB). C  memnbio
dbopmMupoBaHus UH(POPMAIIMOHHON KOMIIETEHTHOCTH OOYYaroIInXCs npu
OpraHu3allid  CaMOCTOATEIHHOM  paboThI aKIICHTUPYETCS ~ BHUMaHUE
oOydJarommxcs Ha TMOWCKe WH(OpManuu B CpeacTBax maccmenua, MHTepHere,
y4eOHOW W CHeNHalbHOW JUTEpaType C COOTBETCTBYIONIUM OGMOPMIICHHEM U
MpEACTaBIECHUEM PE3YJIbTATOB.

N3ydenne  oOmeoOpa3oBaTelbHOM  y4eOHOW — JHCIUIUIMHBI  «XUMUS
3aBepInaeTcss MOABEACHHEM HWTOrOoB B (hopme auddepeHIMpoBaHHOTO 3a4eTa B
paMKax MPOMEXYTOUYHOW aTTecTaluu CcTyaeHToB B mpouecce ocBoeHus OIIOII
CIIO ¢ monyuenuem cpennero oomiero oopazosanus (ITIICC3.)

I[Ipu  ocBoenun  cnenuanpHocteir  CIIO  Texnuyeckoro  mpoduis
npoeCCUOHANILHOTO O00pa30BaHUsl XUMHUSI H3ydaeTcsi Ooliee yriiyOJeHHO Kak
npodwibHas yueOHas JUCIHUIUIMHA.



Crnenudpuka HW3ydeHUST XUMUU TpPU  OBJIAJCHUU  CHEHUATBHOCTIMHU
TEXHUYECKOTO mpoduisi oTpakeHa B Kaxkmoil Teme pasgena «CoaepikaHue
y4eOHON AUCIUIUIMHB» B pyOpuke «IIpodunbHble n podeccuoHanIbHO 3HAUUMBbIE
AIIEMEHTHI COJIEPKaHUA». DTOT KOMIIOHEHT peann3yeTcs NpU WHAMBHIYAIbHON
CaMOCTOATEIIbHON paboTe oOyuaromuxcsi (HanmucaHuu pedepaToB, MOATOTOBKE
COOOIIIEHUM, 3alllUTe TMPOEKTOB), B TIpollecce Y4YeOHOU MESITEIHHOCTH MO
PYKOBOJACTBOM TpernojiaBatess (BBIMOJIHEHUH XHMHUYECKOTO JKCIIEPHUMEHTa —
7a00paTOPHBIX OMBITOB W  NPAKTHYECKUX pabOT, pelIeHHH MPaKTHKO-
OPUEHTHPOBAHHBIX PACUETHBIX 3a7a4 U T. 11.).

B mnpomecce wu3ydeHHs XHMUU TEOPETUYECKUE CBEICHUS JTOTIOIHSIIOTCS
JEMOHCTpAlUsAMH, JTaOOPATOPHBIMHU OIBITAMH M TPAKTHUYCCKUMH 3aHATHSIMHU.
3HAYNTETFHOE MECTO OTBOAUTCS XHMHUUYECKOMY JSKcrepuMeHTY. OH OTKpBIBaeT
BO3MOKHOCTH (JOPMUPOBATH Y O0YUAIOIINXCSI CIICIIHATbHBIC MPEAMETHBIC YMEHHUS:
paboTaTh C BEIIECTBAMHM, BBIMOJIHATH MPOCTHIE  XUMHUYECKHE OIBITH, YYUTH
0e30MacHOMY ¥ OKOJOTHYECKH TPaMOTHOMY OOpaIIeHHI0O  C BEIIECTBAMH,
MaTepualaMH U TIPOIECCaMK B OBITY M Ha TTPOU3BOICTBE.

Jliss  opraHW3aluyl BHEAYJUTOPHOW CaMOCTOSITEIIBHON pabOoThl CTYACHTOB,
OBJIaJICBAIOIINX CHEeTMATLHOCTSMH CIIO TEXHUYECKOTO npouis
npodeCCUOHATIBHOTO  00pa3oBaHUs, MPEJCTABICH MPUMEPHBIM  IEepEUYCHb
pedeparoB (OKIa0B), HHAUBUIYATBHBIX TIPOCKTOB.

B nmpormecce wusydeHuss XuMHH BaxHO (OpPMHPOBATH HHODOPMAIMOHHYIO
KOMIIETEHTHOCTh OOywaromuxcs. [loaToMy mpu OpraHuzanuu caMoCTOSTEIbHOM
paboThl HEOOXONMMO AaKIEHTUPOBaTh BHUMAaHUE OOYYAIOIIUMXCS Ha TIOMCKE
uHboOpMallMK B CpelCcTBaxX MaccMenua, WMHTepHeTe, yd4eOHOW W crHenuaibHOM
JUTEPATYPE C COOTBETCTBYIOIIMM OQOPMIICHUEM U TIPE/ICTABIIEHUEM PE3YIIHTATOB.

N3yuenne  oOmeoOpa3oBaTelbHOM ~ y4e€OHOM — AUCHUILIAHBI  «XHMHS»
3aBepIIacTCcsl IMOABEICHHEM HUTOTOB B (opMme nuddhepeHInpOBaHHOTO 3ayeTa B
paMKax IMPOMEXKYTOYHOW aTTecTaluu CTyAeHTOB B mpolecce ocBoeHus OITOII
CIIO ¢ nonyuyenuem cpennero obmiero oopaszosanus (IITICC3.).



3. MECTO YYEBHOM JUCHUILIMHBI B YYEFHOM ILIAHE

VYyeOHast  gucUMIUIMHA  «XHUMHS»  SIBISETCA  YYEOHBIM  MPEIMETOM
oOs3aTenbHON mnpeameTHo obnactu «EctectBennsle Haykn» PI'OC cpennero
o01iero oOpa3oBaHusl.

B mpodeccuonanbHbIx 00pa30BaTENbHBIX OPraHU3aLUsAX, PEATUYIOLUUX
o0pa3oBaTeIbHYIO MpPOrpamMMy cpeaHero oOmero oOpa3oBaHMs B Tpeneiiax
ocBoenus OIIOII CIIO Ha 06a3e ocHOBHOro o0miero ooOpa3oBaHus, ydeOHas
JTUCHUIUIMHA «XUMHUS» HU3ydaeTcs B 00I1e00pa3oBaTeIbHOM IIUKIIE Y4EOHOTO
mwiana OIIOIT CIIO na 6a3e ocHOBHOro oOmIero oOpa3oBaHUs C NOJYYEHHEM
cpeanero oomiero oopazosanus (IITICC3).

B yueOnbix mnanax [MIICC3 mecto ydyeOHOM AMCUMIUIMHBI «XHUMHS» - B
coctaBe 00ImMX 00IIe00pa3oBaTENbHBIX YYEOHBIX JUCLUUILIMH 1O BBIOODY,
dbopmupyembix U3 00s13aTeNbHBIX TpeaMeTHBIX obsacteit ®I'OC cpennero ooiero
obpazoBanus, g1 npodeccuit  CIIO wunu  cmemmanbHOcTet  CIIO
COOTBETCTBYIOIIET0 MPOQuIIst MpohecCuOHATHLHOTO 00pa30BaHUs.



4. PE3YJBTATHI OCBOEHUSA YYEBHOM JUCITUIIJINHBI

OcBoeHne cojepkaHusi y4eOHOM JUCHUIUITUHBI «XHUMHs», 00€CIeunBacT
JTOCTH>KEHUE CTYACHTaMU CIEAYIONIUX Pe3yJdbTATOB:

* IUYHOCMHBIX

- 4YyBCTBO TOPJOCTH Y YBOXKECHUS K UCTOPUU U JOCTHXKCHUSM OTCUECTBEHHOMU
XUMUYECKOW HAayKH; XUMUYECKH TPaMOTHOE IMOBEJeHHE B MpodeccuoHanbHOM
NEATeIbHOCTH M B OBITY MpU OOpallleHMH ¢ XUMUYECKUMHU BEIIECTBAMH,
MaTepualaMH U MpOIeCCaMu;

- TOTOBHOCTh K MPOJOJDKEHUIO 00pa30BaHUs U MOBBINICHUS KBaTU(UKALIUKA B
n30paHHON TpodecCuOHATBHON NeATEeIbHOCTH U OOBEKTUBHOE OCO3HAHHUE POIU
XUMUYECKUX KOMIIETCHIINHI B 3TOM;

- YMEHHUE UCIIOIb30BaTh JIOCTHXKEHHUSI COBPEMEHHONW XMMHUYECKOW HAyKU U
XUMUYECKUX TEXHOJOTHIM JIsl TOBBIIIEHUS COOCTBEHHOTO HMHTEJUICKTYaIbHOTO
pa3BUTHS B BEIOpaHHOU NMPO(GECCUOHAIBHON eI TEIbHOCTH;

* MemanpeomMemHublx:

- HCTOJIb30BAaHUE PA3JIMYHBIX BHJIOB TI03HABATEIILHOW JEATEIBHOCTH U
OCHOBHBIX MHTEJUICKTYAJIbHBIX OmNepaiuii (MMOCTaHOBKHU 3a7a4u, GOpMYyIUPOBAHUS
TUMO0TE3, aHaliu3a W CHUHTE3a, CpaBHEHHs, OOOOIIEeHMs, CHCTeMaTH3alluH,
BBISIBIICHUS MPUYUHHO-CIIC/ICTBEHHBIX CBsI3EH, MOKCKa aHaJIOr OB,
dbopMynUpoBaHMs BBIBOJOB) JIJIsi PEIICHUS TMOCTaBJICHHOW 3aJi1aud, NMPUMEHCHHE
OCHOBHBIX METOJIOB TIO3HaHUS (HAOJIOJEHUsS, HAYYHOTO OHKCIIEPUMEHTA) st
U3YUYEeHHs Pa3TUYHBIX CTOPOH XMMHYECKHUX OOBEKTOB M IMPOIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOUMOCTh CTAIKUBATHCA B MpodecCHoHaIbHOM chepe;

- HCMOJb30BaHUE PA3JIMYHBIX HMCTOYHHUKOB JJIs1 TMOJYYEHHUS] XUMHUYECKOU
uH(GOpMAIIHM, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTb JUJISi JOCTHXKEHUS XOPOIIUX
pe3yiapTaToB B podeccuoHanbHoi cdepe;

* HPEOMEeMHbIX:

1) chopmMupoBaHHOCTH MPEACTABICHHH O MECTEe XUMHH B COBPEMEHHOM
HAyYHOUM KapTHUHE MHpa; MOHUMaHUE POJU XUMHH B (OPMHUPOBAHUU KPyrozopa u
(GYHKIIMOHAIBHON TPaMOTHOCTH Y€JIOBEKa ISl PEIIeHUs TPAKTUYECKUX 3a/1aY;

2) BIaJCHUE OCHOBOIOJATAIOIIMMH XUMHUYECKUMU TOHSATUAMH, TEOPHUSIMU,
3aKOHAMH W  3aKOHOMEPHOCTAMH; YBEPEHHOE TMOJb30BaHUE XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMUKOM;

3) BIaJeHUEe OCHOBHBIMU METOAAMU HAYYHOTO MO3HAHUS, UCIOJIb3yEMBIMHU B
XUMHUH:  HaOJIOJCHUE, ONUCaHUE, U3MEpPEHHe, OKCIEPUMEHT, yMCHHE
00pabaThIBaTh, OOBSICHATH PE3YNHTATH MPOBEJACHHBIX OMBITOB M JICNIATh BBHIBOIBI,
FOTOBHOCTb M CIIOCOOHOCTh MPHUMEHSATh METOJbl T[O3HAHUA I[PU PEIICHUU
MPaKTUYECKUX 3a/1a4;

4) chopMHPOBAHHOCTh YMEHHUS JAaBaTh KOJIUYECTBEHHBIE OICHKH U MPOBOIHTH
pacyeThl 0 XUMUIECKUM (popMyiaM U ypaBHEHHSIM;

5) BiajeHue TMpaBWIaMU TEXHUKHA O€30MAaCHOCTU TMPU UCIOIb30BAHUU
XUMUYECKUX BEIIECTB;

6) chopMUPOBAHHOCTH COOCTBEHHOM MO3UIIMU MO OTHOUIEHUIO K XUMHUYECKOUN
nH(popMaIm, NoJy4aeMoi U3 pa3HbIX HCTOYHUKOB,;



7) i oOydaromMXCSd C OrpaHMYEHHBIMU BO3MOKHOCTSAMH  370pPOBBS
OBJIJICHHE OCHOBHBIMH JIOCTYITHBIMU METOJIaMU HAYYHOTO TIO3HAHMS,

8) M caenbiX U cIaboBUASAIIMX 00YyYarOUIMXCsl OBJIAJEHUE IPABUIAMU 3aITUCH
XUMHAYECKUX (POpPMYT C HUCHONB30BAaHHWEM pPEIbe(HO-TOUCYHOW CHUCTEMBI
o0o3Hauenuit JI. bpaiins.

B pesynbrare u3ydenust yueOHoro npeamera "Xumusa" Ha ypoBHE CpPEIHETO
o01iero oOpa3oBaHus:

BoinyckHuK HA 62a30BOM YPOBHE HAYUMTCS:

- packphiBaTh Ha MPUMEpPax POJib XUMHHU B (POPMHPOBAHHH COBPEMEHHOMU
HAy4YHOU KapTUHBI MUPA U B IPAKTHUECKOMN JEATEIbHOCTH YEIOBEKA,

- JICMOHCTPUPOBATh HA MPUMEPAX B3aUMOCBS3h MEXIYy XUMHEH U APYTrUMU
€CTEeCTBCHHBIMU HAYKaMU;

- pacKphIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUU XUMHUECKOTO cTpoeHus A.M.
bytneposa;

- nonnmaTh pusznueckuit cmpica [lepuogudeckoro 3akona J[.M. Menneneena
U Ha €ro OCHOBE OOBSCHSATH 3aBUCHUMOCTh CBOMCTB XUMHYECKUX DJIEMEHTOB H
00pa3oBaHHBIX UMH BEIIECTB OT JIEKTPOHHOT'O CTPOCHHUS aTOMOB;

- OOBSCHATh MPUYMHBI MHOTOOOpa3Ws BEIIECTB HAa OCHOBE OOIIMX
peACTaBICHUN 00 UX COCTaBe U CTPOCHUM;

- MPUMEHATH TpaBWIa CUCTEMAaTUUYECKONW MEXIYHAPOJHOW HOMEHKIJIATYPbI
KaK CpeJCTBa pa3audeHUuss W HUISHTU(PUKAIIMU BEMIECTB IO WX COCTaBy H
CTPOCHUIO;

- COCTaBIIATh MOJICKYJIIPHBIE U CTPYKTYpHBbIE (OPMYJIBI OpPraHUYECKUX
BEIIECTB KaK HOCUTEJIEH MH(pOpMAIIMU O CTPOCHUH BEIIECTBA, €0 CBOMCTBAX H
MPUHAIJICKHOCTH K OMPEICICHHOMY KJIAaCCy COCIUHECHUN;

- XapaKTepu30BaTh OPraHUYECKHUE BEIIECTBA II0 COCTaBYy, CTPOCHHUIO U
CBOWMCTBaM, YCTAaHABJIMBAaTh MNPUYUHHO-CIICACTBEHHBIEC CBSI3M MEXIY IaHHBIMU
XapaKkTEepPUCTUKAMM BEILIECTBA;

- IPUBOJUTH MPUMEPHl XUMUYECKUX PEAKI[Md, pACKPBIBAIOIIUX XapaKTEPHbIC
CBOMCTBA THUIUYHBIX MPEICTABUTENCH KIACCOB OPraHMYECKUX BEIIECTB C LEIBIO
WX WICHTU(DHUKAIIUHY ¥ OOBICHEHUS 00JIACTH IPUMEHEHHS,

- TPOTHO3UPOBATH BO3MOXHOCTh MPOTEKAHUS XUMUYECKUX pEaklUHUil Ha
OCHOBE 3HAHMWW O THUIAX XHMMHYECKON CBA3M B MOJEKYJaX pPEareHTOB M HUX
PEaKIIMOHHOM CITIOCOOHOCTH;

- HCMOJb30BaTh 3HAHUA O COCTaBe, CTPOECHUU U XUMHUUYECKUX CBOMCTBAX
BEILIECTB /1J11 0€30MaCHOTO MPUMEHEHUS B MPAKTUYECKON JEATENbHOCTH;

-  TPUBOAUTH NPHUMEPHI MPAKTHUYECKOTO  HUCIOIb30BAHUS  MPOJIYKTOB
nepepadoTku He(PTH W TPUPOJHOIO Tas3a, BBICOKOMOJEKYJISPHBIX COEIUHEHUI
(monMMATUIIEHA, CHHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

- IPOBOJIUTH OMBITHI IO PACTIO3HABAHUIO OPTaHMYECKUX BEIIECTB: TIIUIIEPUHA,
YKCYCHOW KHCJOTBI, HEMpEIEIbHBIX »XUPOB, TJIIOKO3bI, Kpaxmala, OEJIKOB - B
COCTaBe MUILEBBIX MPOJAYKTOB U KOCMETHUUECKUX CPE/ICTB;

- BJAJCTh MpaBWIaMU W NpueMaMu Oe30MacHOM paboThl C XUMUYECKUMU
BeIllECTBAMU U Ja0OPaTOPHBIM 000PY/I0BAHUEM;
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- YCTaHABJIWBATh 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIIMU M CMEIICHUS
XAMHYECKOTO PABHOBECUS OT Pa3IUYHBIX (HDAKTOPOB C IIEIBI0 OINPEACIICHUS
ONITUMAJIBHBIX YCIOBHH MPOTEKAHUS XUMUYECKHUX MTPOIIECCOB;

- IPUBOJIMTH MPUMEPHI TUAPOIN3a COJICH B IIOBCETHEBHON KU3HU YEIIOBEKA,;

- TPUBOAWTH TPUMEPHI OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pEaKIMA B
MIPUPOJIE, MPOU3BOACTBEHHBIX MPOIIECCaX U KUZHEICATSILHOCTH OPTaHU3MOB;

- TNPUBOAUTH TPUMEPhl XUMHUYECKUX PEaKIHMi, PaCKPBHIBAIONIUX OOIIHE
XUMHYECKUE CBOMCTBA MPOCTHIX BEIIESCTB - METAJUIOB U HEMETAJIOB;

-  TPOBOAUTH pacyeTbl Ha HAXOXKJACHUE MOJICKYIAPHOW  (opMyIbl
yIIEBOAOPOJIa MO MPOJAYKTAM CrOpaHUsS W IO €r0 OTHOCHUTEIBHOW IUIOTHOCTH M
MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/ISIIIUX B €r0 COCTAB,;

- BJAJCTh MpaBWiIaMu 0€30MacHOrO OOpalieHUs ¢ CIKUMH, TOPIOYUMHU H
TOKCUYHBIMH BEIIIECTBAMH, CPEJICTBAMHU OBITOBON XMMHH;

- OCYHICCTBJIAITH TOUCK XWMHYECKOW WHQPOpPMAIMK TI0 Ha3BaHUM,
UACHTH(PUKATOPAM, CTPYKTYPHBIM (hOpMYyjIaM BEIICCTB;

- KPUTHUYCCKU OIICHWBATh M WHTEPIPETHPOBATh XMUMHUYCECKYIO HH(OpMAIHUIO,
COJICpXKAIYIOCS B COOOIIEGHUSX CPEJICTB MAacCOBOM HMHQOpMaIUU, pecypcax
WNuTepHeTa, HAYIHO-TIOMYJISIPHBIX CTaThsIX C TOYKH 3PEHHUS €CTECCTBEHHOHAYYHOM
KOPPEKTHOCTH B TICJISIX BBISBICHUS OIMMOOYHBIX CYXJICHHH W (HOPMHUPOBAHUS
COOCTBEHHOM MO3UIIUH;

- MPEACTABNIATh MYTH PEIICHHUS TJI00aJbHBIX MPOOJIEM, CTOSIIUX Iepe
YEJIOBEYCCTBOM: SKOJIOTHYECKUX, SHEPTeTHYECKHUX, CHIPHEBBIX, H POJIb XUMHHU B
PEIICHUH 3TUX TIPOOJICM.

BrinyckHuK HA 0230BOM YPOBHE MOJTYYHUT BO3MOKHOCTh HAYYUTHCSH:

- WUIIOCTPUPOBATh HA MPUMEPAX CTAHOBICHHE U 3BOJIIOIUIO OPraHUYECKON
XUMUHU KaK HAYKU Ha Pa3IuyHbIX HCTOPUUYECKUX 3TANax €€ pa3BUTHS;

- WCIIOJB30BaTh METO/bl HAYYHOrO MO3HAHUS MPU BHIIOJIHEHUU MPOEKTOB U
y4eOHO-HCCIEIOBATENbCKUX 3a/1a4 10 U3YYEHHUIO CBOMCTB, CIIOCOOOB MOTyUEHUS U
pacro3HaBaHUs OPraHUYECKHUX BEILECTB;

- OOBSICHATH MPUPONY U CIHOCOOBI O0Opa30BaHUS XUMHUYECKOW CBSI3U:
KOBQJICHTHOM (MOJIIPHOM, HETIOJISIPHOM ), MIOHHOM, METaJUIMYECKOM, BOAOPOAHOM - €
LEJIBIO ONPEAECIICHNUS] XUMUYECKOW aKTUBHOCTH BEILIECTB;

- YCTaHABIWBATh T'€HETUYECKYIO CBSI3b MEXKIY KJIacCaMU OpPraHUuYECKHX
BEIIECTB I OOOCHOBAaHHMS NPUHUUNHAIBHOM BO3MOMXHOCTU  IOJYyYEHUS
OPraHUYeCKUX COCAMHECHUH 3aJaHHOTO COCTaBa U CTPOECHUSI;

- YCTaHABIIMBATh B3aMMOCBSI3U MEXAYy (akTaMu M TEOpUEH, MPUINHOU H
CJIEJICTBUEM IPU aHAJIM3€ MPOOJEMHBIX CUTyalluii 1 0OOCHOBAaHUU MPUHUMAEMBIX
pEIIECHU Ha OCHOBE XMMHYECKUX 3HAHUU.
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5. COAEP)KAHUE YYEBHOM JUCIUIIJIMHBI

Beenenue.

Hayunple MeToapl mno3HaHHMS BEIIECTB W XUMHYECKUX sBJICHHUM. Poib
AKCHEPUMEHTA M TEOPUM B XUMHUHU. MoOJENUpOBaHHWE XUMHUYECKUX MPOIECCOB.
3HaueHue XUMHUU TpU ocBoeHUM cnernuaibHocTel CIIO TexHuyeckoro mpoduiis
npo¢eCcCUOHATBLHOT0 00pa30BaHMUS.

1. O0mas U HeoprauuvecKkass XUMHUs

1.1. Ocnogénvle nonamus u 3aKOHbL XUMUU

Ocnoenvle nouamus xumuu. BemectBo. Atom. Monekyna. XUMUYECKUI
anemeHT. Amnotponus. I[IpocTteie W cloxkHBIE BemecTBa. KauecTBEHHBINM WU
KOJMYECTBEHHBIM  COCTaB  BEIIECTB. XHUMHYECKHE 3HAKM U (POpMYIIbI.
OTHOCUTENBHBIE aTOMHAS M MOJICKYJIIpHast Macchl. KomnuecTBo BelecTra.

OcHoBHBbIe 3aKOHbI XUMHH. CTexuoMmeTpusi. 3aKOH COXPAHECHHS MacCChl
BEIIIECTB. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB MOJEKYJISPHOU CTPYKTYpPHhl. 3aKOH
ABOTaJIpO U CJIEACTBUS U3 HETO.

PacuerHple 3amaun Ha HAXOXKJICHHE OTHOCHUTEIHLHOW MOJICKYJISPHOW MAacChl,
OTIpeIeJICHHEe MAaCCOBOM JIOJIM XUMUUECKUX DJIEMEHTOB B CJI0)KHOM BEIIECTRBE.

JHemoncmpayuu

Mopenu aTOMOB XUMHUYECKUX DJIIEMEHTOB.

Mogenn MOJEKyn TPOCTBIX W CIOXHBIX BEIIECTB (IIAPOCTEPIKHEBBIE U
CrroapTa-bpurneba).

Komnexkuus npocThIX U CIOKHBIX BEIIECTB.

HekoTtopsle BelecTBa KOJIMYECTBOM | MOJIb.

Mopenb MoJSIpHOTO 00beMa ra3oB.

Annotponus pocdopa, Kucaopoaa, 0JoBa.

Ilpakmuuecku-nadopamopHsvie 3aHAMUA

IJI3 Nel Pacuérsl o ¢popmymnam.

IIJI3 Ne2 PemieHue pacdeTHBIX 3a7a4 10 YPABHEHUIO PEAKIIMU HA HAXO0XXICHUE
Macchl (KOJMYECTBa BeIIeCTBa, 00BEMA) IO M3BECTHOM Macce (KOJUYECTBY
BEIIECTBA, O0BEMY).

Ilpoghunvnvie u npogheccuonanvno 3Hauumvle INEMEHMBL COOEPHCAHUA.
AnnotpornHble MoauduUKanuu yriepoaa (anMas, rpadwur), kuciopoaa (KACIOpO.,
030H), oyioBa (cepoe u Oemoe o050BO). [loHATHE O XWMHYECKOH TEXHOJIOTHH,
OMOTEXHOJIOTUH U HAHOTEXHOJIOTHH.

1.2. Ilepuoouueckuti 3akon u Ilepuoouueckasn cucmema Xumuieckux

anemenmos J]. M. Menoeneesa u cmpoenue amoma

Iepuoanuecknii 3axon JI. U. MengeneeBa. Otkpeitue J[. V1. MenneneeBbim
[Tepuogmueckoro 3akoHa. llepmomnueckuit 3akoH B (popmynupoBke J[. H.
MenneneeBa. Ilepuoguyeckass Tabauua XMMHYECKUX SJEMEHTOB - rpaduueckoe
OTOOpaKeHHE TEePUOIUYECKOro 3akoHa. CTpPyKTypa MNEepUOAMYECKON TaOJHIIBI:
nepuobl (Majble U 0OJIbIINE), TPYIIbI (TJIaBHAS U MOOOYHAs).

Cmpoenue amoma u Ilepuoouueckunr 3axon /. H. Menoeneesa. Atom —
ClOXHasi 4Jactuna. Sapo (MPOTOHBI W HEUTPOHBI) U BJIEKTPOHHAS O00JIOYKA.
N3otonbl. CTpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MAJIbIX IEPUOIOB.
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OcoOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX O0OJIOYEK ATOMOB 3JEMEHTOB OOJBLINX
NEePUOJO0B (MEPEXOIHBIX JIEMEHTOB).

[Tousitne 06 opOutansx. S-, p- u d-opOUTamK. DICKTPOHHBIE KOH(MUTYpALIUU
aTOMOB XUMHUYECKUX 3jieMeHTOB. CoBpemeHHast dopmynupoBka [lepuoamdeckoro
3akoHa. 3HaueHue Ilepmoamueckoro 3akoHa wu lleprognueckoil CUCTEMBI
xuMmuueckux anemeHToB J[. M. MenneneeBa i pa3BUTHS HAYKA U TOHUMAHUS
XUMHUYECKOW KapTHUHBI MUPA.

Jemoncmpayuu

Paznmuunbie popmel [lepuoanueckoil cucteMbl XuMuueckux snementos JI. .
Menpeneena.

Jlunamudeckue TaOauIbl 111 MoJienupoBanust [leproanueckoil CUCTEMBI.

DJIeKTpHU3alUs TEI U X B3aUMOJICHCTBHE.

Ilpakmuuecku-nadopamopHbvie 3aHAMUA

IJI3 Ne3 XapakTepucTHKa 3JIEMEHTA 10 €ro MOJIOKEHHUIO B TaOJIULIE.

Ilpogpunvusvie u npogheccuonanvno 3HauUMbIE IJIEMEHMBL COOECPHCAHUAL.
PagnoaktuBHOCTh. MCmosib30BaHWE pPAAMOAKTUBHBIX HM30TONOB B TEXHUYECKUX
1ensax. PEHTTeHOBCKOE M3JYYEHHE U €r0 MCIIOJIb30BAHME B TEXHUKE M MEIUIIMHE.
MoaenupoBaHue Kak METOJ] TPOrHO3UPOBAHUS CUTYallUU Ha MPOU3BOJICTBE.

1.3. Cmpoenue sewecmea

HNonnass xumuyeckasi cBsa3b. KartvoHbl, uX o00pa3oBaHHE W3 aTOMOB B
pesynbTate Ipollecca OKHCIEeHHs. AHHMOHBI, MX OOpa3oBaHHE W3 aTOMOB B
pe3yJibTaTe npolecca BOCCTaHOBIICHUS. MIOHHas CBA3b KaK CBsI3b MEXKY KaTUOHAMU
U aHHOHAMU 3a CUET BJIEKTPOCTATUYECKOTro Nputskenus. Kiaccudukaius MOHOB:
[0 COCTaBy, 3HAKy 3apsfa, HAJIMYUIO THIPATHOW 000J0YKH. VIOHHBIE pPEIIEeTKH.
CBoiiCTBa BEILIECTB C MOHHBIM TUIIOM KPHUCTAJUIMYECKOUN PEIIETKH.

KoBajienTHasi Xxumuyeckasi cBsi3b. MexaHu3Mm o00pa3oBaHUs KOBAJCHTHOM
CBs3M  (OOMEHHBIM M JOHOPHO-AKIENTOPHBIN).  DIEKTPOOTPULIATEIBHOCTD.
KoBasieHTHBIE TONSIpHAS W HEMOJISAPHAS CBA3U. KpaTHOCTh KOBAJICHTHOW CBA3H.
MonekynsipHble W aTOMHbIE KpHUCTauiMueckue pemeTkd. CBONCTBa BEILIECTB C
MOJIEKYJIIPHBIMU M @aTOMHBIMU KPUCTAJUIMYECKUMU PELICTKAMH.

Merajuinyeckass CBf3b. Mertauinueckass KpUCTAUIMYECKAsl pelIeTKa U
METAJUIMYECKAS] XUMHUUYECKAs CBI3b. PU3NUYECKUE CBOMCTBA METAJLJIOB.

ArperarHblie COCTOSIHMSI BellleCTB U BOAOPOAHAS CBA3b. 1BEplOe, KUIKOE U
ra3oo0pa3HOe COCTOSIHUA BemiecTB. llepexon BemiecTBa M3 OAHOTO arperaTHoOro
COCTOSIHMSA B Jipyroe. BomopoaHnas cBs3b.

Yucrbie BemecrtBa M cmecu. [loHaTne o cmecu BemecTB. ['OMOreHHeie u
reTreporennbie cMecu. CocTaB cMecel: 00beMHasi U MaccoBasi OJIM KOMIIOHEHTOB
CMECH, MAaCcCOBas J10JIs1 IPUMECEN.

JMucnepcubie cuctembl. [lonsTrue o nucniepcHoi cucreme. JucnepcHas ¢asza u
aucnepcuoHHas cpexa. Kmaccumdukanus gucniepcHbix cucteMm. [loHsitue o
KOJUTOUJHBIX CUCTEMAX.

Hemoncmpayuu

Mojenb KpUCTAININYECKON PELIETKH XJI0PUIA HATPHS.

OO6pa3upl MUHEpPAJIOB C HMOHHOM KpPUCTAUIMYECKOM PEIIeTKOM: KalblUTa,
rajuTa.
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Mopenn KpHUCTAJUIMYECKMX PELIETOK «CyXOro JpAa» (Wiu Hoja), anMasa,
rpadura (MM KBapua).

[TpuOopsl Ha KUAKUX KPUCTAIIIAX.

OO0pa3nuel pa3auYHbIX AUCIEPCHBIX CUCTEM: SMYIJIBbCHM, CYCIIEH3UM, a3po30JeH,
renier u 3o1ei. Koarymsus.Cunepesuc. Oddext Tunnans.

Ilpakmuuecku-nadopamopHbvie 3aHAMUA

IIJI3 Ned Onpenenenure CTENEHU OKUCICHUS U BAJICHTHOCTH B COCMHEHUSX.

Ilpoghunvnvie u npogpeccuonanvno 3HauuMble 3IJ1EMEHMBL COOECPIHCAHUA.
[TonstpHOCTH CBSI3M M NMOAAPHOCTH MOJEKYIbl. KonneHncanus. Tekyuects. Bo3ronka.
Kpucrammuzamnus. Cybaumanus u aecyonumanusi. AHOMaIuu (GU3NYECKUX CBONCTB
BoAbL. JKuakue kpuctamibl. MUHEpanbl W TOPHBIE MOPOJABI KaK MPUPOJHBIE CMECH.
OMyJIbCUM W CycHeH3uM. 301 (B TOM uyucie a’po3onu) u renu. Koarymsmwms.
Cunepesuc.

1.4. Booa. Pacmeopubl. Dnekmponrumuueckas ouccoyuayus

Boaxa. PacrBopbl. PacTtBopenue. Bona kak pactBopurens. PactBopumocThb
BelecTB. HachleHHbIE, HEHACBIIEHHBIE, IEPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTD
PacTBOPUMOCTH Ta30B, KMJIKOCTEH M TBEPABIX BEIIECTB OT PAa3IUYHBIX (PAKTOPOB.
MaccoBas 10Ji1 paCTBOPEHHOI'O BEIIECTBA.

DVIEKTPOJUTHYCCKAS MCCOUUANMSA. OJEKTPOIUTBI U HEBJIEKTPOUTHI.
DNEeKTpOoaUuTHYECKAs JTUCCOLMALINS. MexaHu3Mbl ANEKTPOIIMTHUECKOU
OUCCOLMALMKM JUI BELIECTB C PAa3JMYHBIMU TUIAMH XHUMHUYECKOW CBS3H.
I'mapatpoBaHHblE W HETUIPATUPOBAHHBIE HOHBI. CTENEHb 3JIEKTPOIUTUUYECKOU
nucconuanyu. CuiibHbIE U cia0ble JeKTpoauThl. OCHOBHBIE MOJIOKEHUS TEOPUU
ANEKTPOJIUTHYECKON Aucconuannn. KucioTel, OCHOBAaHUS U COJIM KaK AJIEKTPOJIUTBHI.

JHemoncmpayuu

PactBoprMOCTh BELIECTB B BOE.

Cobupanue razoB METOJIOM BBITECHEHUS BOJIBI.

PactBopeHune B BoJe CEpHOM KUCIIOTHI U COJIE aMMOHHUS.

OO6pa3ipl KPUCTAIIIOTHIPATOB.

N3roroBneHne runcoBor NOBSA3KH.

HcnpiTanne pacTBOPOB 3JIEKTPOJIUMTOB M HEIIEKTPOIUTOB HA MPEIMET
JUCCOLMALMH. 3aBUCUMOCTh CTEIIEHH JIEKTPOJIMTHYECKOW AUCCOLUALNNA YKCYCHOM
KHCJIOTBI OT pa30aBIiIeHUs] pacTBOpA.

JIBMKEHUE OKPAIIEHHBIX HOHOB B JJIEKTPUYECKOM I10JIE.

[IpuroroBiieHNE KECTKON BOJBI U YCTPAHEHHUE €€ KECTKOCTU. IOHUTBI.

OO0pa3ibl MUHEpAIbHBIX BOJ Pa3IMYHOTO HA3HAUYEHUS.

Ipakmuuecku-nadopamopHsie 3aHAmMuUA

I1JI3 NeS IIpuroroBieHue pacTBopa 3aIaHHON KOHIIEHTPALIUH.

I1JI3 Ne6 Pemenue 3a1ad Ha MacCOBYIO JIOJIO PACTBOPEHHOTO BEIIECTBA.

Ilpogpunvnvie u npogeccuonanvHo 3HauUMble INEMEHMbL COOEPHCAHUA.
PactBopenune kak Quinko-xumuueckui mnponecc. TemnoBble 3PGeKTs TpHU
PacTBOPEHUH.

Kpucrammorunparel. PemeHnne 3amad Ha MacCOBYIO JIOJIO PaCTBOPEHHOIO
BelecTBa. [lpuMeHenre BoJbpl B TEXHUYECKHUX LENsX. JKEeCTKOCTh BOJbI U CIIOCOOBI
ee ycTpaHeHusl. MUHepaibHbIE BOJIBI.

14



1.5. Knaccugpuxayus neopeanuueckux coeOuHeHull u ux coucmaea

Kuciorbl u ux cBoiictBa. KHUCIOTHI KaK 3JIEKTPOIUTHI, UX KIacCUDUKALIUS 110
pa3NMYHBIM MpHU3HAKaM. XHUMHUYECKHE CBOMCTBA KHCJIOT B CBET€ TEOPUHU
AIEKTPOIUTHUECKOU JACCOLUALIH. OcobeHnHnocTn B3aUMOJICCTBUS
KOHILEHTPUPOBAHHON CEpHOM U a30THOW KUCIOT ¢ MeTajuiaMu. OCHOBHBIE CITOCOOBI
MOJTY4YEHUSI KUCIIOTHI.

OcHoBannst u ux cBoiictBa. OCHOBaHUSA KakK DJJIEKTPOJUTHI, UX
KJaccuduKaius Mo pa3iudyHbIM MpU3HaAKaM. XUMUYECKHE CBOMCTBA OCHOBAHUI B
CBETE TEOPHUU AJIEKTPOJUTHUUYECKOW Aucconuanuu. Pa3nokeHne HEepacTBOPUMBIX B
BOjIc oOcHOBaHUM. OCHOBHBIE CTIOCOOBI MTOJTYYEHUsI OCHOBAHUH.

Conu m ux cpoicrBa. Conu Kak 31eKkTposuThl. Conu cpeaHue, KUCIbIE U
OCHOBHbIE. XUMHYECKHE CBOWMCTBAa COJIEM B CBETE TEOPUU BIECKTPOJIUTUUYECKOMN
nucconmanuu. Crioco0Osl moaydeHus coyeut. ['uaponus coneil.

Oxcuabl u ux cBoiicTBa. Cosieo0pasylomue U HECOIe00pa3yroIIue OKCHU/IBI.
OcHoBHbIE, aM(pOTEPHBIC U KUCTOTHBIE OKCHIbI. 3aBUCUMOCTD XapaKTepa OKCHIa OT
CTETNIEHU OKHUCJICHHUs OO0pa3yIIero ero Merauia. XUMUYECKUEe CBOMCTBA OKCHIOB.
[Tony4yeHnue OKCUIOB.

JHemoncmpayuu

B3aumopneinictBue a30THOM W KOHUCHTPHUPOBAHHOM CEPHOM  KHUCIOT C
MeTaJlJIaMHU.

I'openue docdopa u pacTBOpeHHE MPOIYKTa TOPEHUS B BOJE.

[Tonyyenue u cBoiicTBa aMm(pOTEPHOTO THAPOKCUIA.

HeoOpaTumelii rugponus kapOuaa KaabIusl.

OOpaTUMBIi THUIIPOSIU3 COJIEH pa3IMYHOTO THIA.

Ilpogpunvusvie u npogheccuonanvno 3HauuMbvle 3IJ1EMEHMbL COOECPHCAHUAL.
[IpaBuna pasz0OaBneHus: cepHOM KHUCIOTHI. Vcmonb30BaHWE CEpHON KHUCIOTHI B
IPOMBIIIJIEHHOCTH.

Enxue mienoyn, WX WCNOJIB30BaHME B MPOMBIIUICEHHOCTU. [ameHas wu
HeraimieHas W3BeCTb, WX TNPUMEHEHHE B CTPOUTENbCTBE. [mmc u anebactp,
TUIICOBAHUE.

[Tomatue o pH pacrBopa. KucinorHas, wmenouHas, HeWTpadbHas cpeaa
pacTBOPOB.

Ilpakmuuecku-nabopamopmsle 3aHAMUSA

IIJI3 Ne7 HcnbiTanue pacTBOPOB KHUCJIOT WMHAMKaTOpamu. B3ammoperictBue
KHUCJIOT C METAJUIAMU; OKCUJAMH, OCHOBAHUSIMHU U COJISIMHU.

IIJI3 Ne8 HMcnbiTanue pacTBOpOB HIenoueil mHAMKatopaMu. B3anmojericTBue
mesao4en ¢ consiMu. Pa3noxeHne HepacTBOPUMBIX OCHOBAHHM.

IIJI3 Ne9 BzaumojeicTBHe cojie ¢ MeTalulaMu U Apyr ¢ apyroM. ['maponus
COJIEW pA3JIMYHOTO THUIIA.

1.6. Xumuueckue peaxyuu

Knaccupuxkanus XuMru4eCKMX peakuuii. Peakiiuu coeTMHEeHMs, pa3JIOKEHHUS,
3amenieHus, obmena. Karamutuueckue peaknuu. OOpaTUMble WU HEOOpaTHMbIE
pEaKUnH.

['omoreHHbIe u TETEPOTCHHBIE  pPEaKIUU. DK30TEPMUYECKHE 151
SHJIOTEPMHUYECKHUE PEAKIIUU.
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TemnoBo#t 3pdeKkT XuMuyeckux peakuuid. TepMOXUMUYECKUE YpPaBHEHUS.

OKHCIUTENBHO-BOCCTAHOBUTE/IbHBIE  peakuuu. CTENeHb  OKUCICHUS.
Okucnurenb W BOCCTaHOBIEHME. BoccTtaHoBHTEN, UM OKUCIEHHE. MeTton
AJEKTPOHHOTO  0ajaHca It  COCTaBJEHUS  YpPaBHEHUN  OKUCIUTEIBHO-
BOCCTaHOBHUTEJIBLHBIX PEAKIUH.

Ckopoctb xumuuyeckux peakunuil. [loHSTHE O CKOPOCTM XUMHUYECKUX
peakiuii. 3aBUCUMOCTh CKOPOCTH XUMUYECKUX PEaKIHUi OT pa3IMuHbIX (HAKTOPOB:
MPUPOABl PEATHPYIONIMX BEIIECTB, UX KOHIEHTPALIMHU, TEMIIEPATYPbI, IOBEPXHOCTHU
CONPUKOCHOBEHMS U UCIIOJIb30BAHUS KaTaInu3aTOPOB.

O0paTumocTh XUMHUYECKHX peakuuii. OOpaTuMble 1 HEOOPATUMBIC PEAKIIUH.
XUMHUYECKOE PAaBHOBECHE U CITIOCOOBI €r0 CMEIICHUSI.

JHemoncmpayuu

[Tpumepbr HeoOpaTUMBIX pEaKIUi, UIYIIUX ¢ 00pa30BaHUEM OCAJIKa, Ta3a WU
BOJIbI.

3aBUCUMOCTh CKOPOCTU PEAKLIMMU OT IPUPOAbl pEArupPYIOIIUX BEIIECTB.

B3aunmopelicTBue pacTBOPOB CEPHOM KHUCJIOTHI C PacTBOpaMHU THOCYJb(ara
HATpUs pa3IMYHON KOHIIEHTPAIMU U TEMIIEPATYPHI.

Moenb KHISIIETO CIO0S.

3aBUCUMOCTh CKOPOCTHM XMMHMYECKOW pPEaKIMH OT MPUCYTCTBUS KaTajiuzaTopa
Ha MPUMEPE PA30KEHUS IEPOKCHIA BOAOPO/IA C MOMOIIBIO JUOKCUIA MapraHiia u
KaTasasbl.

Mogens 35eKTpoun3epa.

Mogenb 3JIeKTPOIU3HON BaHHBI ISl TOJIYYEHUS allFOMUHUSL.

Mogenb KOJIOHHBI CHHTE3a aMMHUAKa.

Ilpakmuuecku-nadbopamopnsle 3anamus

IIJI3 NelO0 CocraBineHHE OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIUl  C
UCIIOJIb30BAaHUEM METO/Ia AIEKTPOHHOTO OasiaHca.

IIJI3 Nell 3aBuUCHMOCTH CKOPOCTH XUMHUYECKON peakuuh OT pa3IHMYHbIX
¢dbakTOpOB.

Ilpoghunvnsie u npogheccuonanvro 3Havumvle 31eMEHMblL COOEPIHCAHUA.

[Torsitue 00 3nekTponm3e. DNEKTPOIU3 PACIUIABOB. DIIEKTPOIH3 PACTBOPOB.
DNEKTPOIUTUYECKOE  ToJlydyeHue  amoMuHus. IIpakThueckoe  IpUMEHEHHE
anekTponu3a. [anpBaHOmimacTuka. [ampBaHocTerus. PaduHupoBaHWE IBETHBIX
MeTaioB. Kartamu3. I'OMOTeHHBIE W TETEPOre€HHBbIE KaTalIu3aTophl. [IpomMoTOpHI.
Karanmutuaeckue siapl. UTHTHOUTOPBI.

[Ipon3BoaCTBO aMMHaKka: ChIpbe, anmnaparypa, HayqHble TPUHIIUIIBL.

1.7. Memannvl u nememarivi

Metamiabl. OCOOCHHOCTH CTPOCHHS aTOMOB M KpucTauioB. Duzmyeckue
cBoiicTBa MetauioB. Kiaccudukanus MeTaqioB MO pPa3TUYHBIM TMPU3HAKAM.
XUMHUYECKHE CBOMCTBA METAUIOB. OJIEKTPOXUMHUUYECKUU PpsAl  HANpPSHKEHUH
METaJI0B. Metajuiorepmus.

O6mme cnocoObl  monyyeHus MertamioB. [loHatne o0  MeTaTypruu.
[TupomeTamnyprus, ruApOMETALTYPIUS U dJIEKTpoMeTaiuTyprus. CruiaBbl YepHbIE U
LIBETHBHIE.
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Hemertamnabl. OcoOGeHHOCTH CTpoeHHs aToMoB. Hemeramnsl — mpocThie
BEILIECTBA. 3aBUCUMOCTh CBOMCTB T'aJIOTEHOB OT UX ITOJIOKEHMS B IEPUOIUUYECKOU
cucreme. OKHUCIIUTENIBHBIE W BOCCTAHOBUTEIBHBIC CBONCTBA HEMETA/NIOB B
3aBUCUMOCTHU OT UX MOJIOKEHHUS B PALY JIEKTPOOTPUIIATEIBHOCTH.

JHemoncmpayuu

Komnexuus meramnos.

B3aumopeiictBue MeTaioB ¢ HeMeTaulaMu (Okelie3a, IIMHKAa W allOMUHUS C
CEpoH, aTIOMUHUSA C HOJOM, CYpPbMBI C XJIOPOM, TOPEHHE JKEJIE3a B XJIOPE).

['openne meTamioB. ATIOMUHOTEPMHUSL.

Konnexknust nemeramioB. ['openue HemetaisioB (cepbl, ¢ocdopa, yris).
BriTecHeHMEe MeEHee aKTHUBHBIX TaJIOTEHOB U3 pAacTBOPOB UX cojield Oosee
AKTUBHBIMU T'aJIOT€HAMH.

Mojenb TPOMBIIUIEHHOM YCTAHOBKU JJISi MPOU3BOJICTBA CEPHOM KHUCIIOTHI.
Mogens mneun mis oOxura wu3BecTHsKa. KoOUIEKIMM TPOAYKIIUNA CUITUKATHOMN
IPOMBIIIEHHOCTH (cTekia, papdopa, pasiHca, IeMeHTa pa3IMYHbIX MApPOK U JIp.).

Ilpakmuuecku-nadbopamopnsie 3anamus

I1JI3 Nel?2 Xumudeckue CBONCTBA METAJIOB.

I1JI3 Nel3 YcrpaneHue BpeMEHHOU U MOCTOSSHHOM JKECTKOCTH.

I1JI3 Nel4 3nakoMCTBO ¢ 00pa3iiaMu METAJIJIOB U CILJIABOB.

I1JI3 NelS 3nakoMCTBO ¢ 00pa3iiaMu HEMETAJUIOB U UX COSAMHEHUN.

IIJI3 Nelé  OkuciauTenbHO-BOCCTAHOBUTENIBHBIE  CBOMCTBA  THUIHMYHBIX
HEMETAJLJIOB.

IIJI3 Nel7 Pemenue pacu€THBIX 3aJa4 Ha ONPEACICHHUE MPAKTUUECKOIO U
TEOPETHYECKOT0 BBIXOAA IPOIYKTa peakuuu. Perenne BapuaTuBHbIX 3a4a4.

IIJI3 Nel8 Pemienue sKCnepMMEHTAIbHBIX 3a/1a4, TECTOB M0 HEOPTraHUYECKOM
XUMUHU.

Ilpoghunvnvie u npogheccuonanvno 3HauuMvle I1EMEHMbL COOECPHCAHUA.
Koppo3usa meramnoB: xuMuueckass M 3JIEKTPOXUMUYECKas. 3aBUCUMOCTh CKOPOCTH
KOPPO3UH OT YCIIOBHM OKpYyskaromiei cpenbl. Kinaccudukaius KOppo3un METaIOB
10 pa3NUYHBIM Npu3HakaM. CriocoObl 3alUThl METAJUIOB OT KOPPO3HUU.

[Ipon3BOACTBO UyryHa U CTaJIH.

[Tony4yenne wHemeTamioB (GPaKIMOHHOW TEPETOHKON KHUIAKOTO BO3AyXa U
3JIEKTPOJIM30M PACTBOPOB MM PACILIABOB 3JIEKTPOJIUTOB.

CunukaTHas MPOMBIIUIEHHOCTh. [Ipon3BOACTBO CEpHOIT KUCIIOTHI.

2. Opranuveckasi XuMHus

2.1. OcHosHvie nouamusi OpeaHUyecKou Xumuu U meopusi CmpoeHus.

Op2aHUYECKUX COeOUHEeHU

IIpeamer opranuvyeckoit xuMuu. [lpupojaHble, HCKYCCTBEHHBIE U
CUHTETUYECKUE OpraHuveckue BeilecTBa. CpaBHEHHME OpPraHMYECKHX BELIECTB C
HEOPraHUYECKUMHU.

BanenTtHOoCTh. XMMHYECKOE CTPOCHHME KAK MOPSAJOK COCAMHECHHUS aTOMOB B
MOJIEKYJIBI I10 BaJIEHTHOCTH.

Teopust cTpoeHuss opraHuveckux coeauHenun A. M. bByriaeposa.
OCHOBHBIE TOJIOKEHUSI TEOPUU XUMHUYECKOTO CTpoeHus. M3oMepuss m HU30MEpHL.
Xumudeckrue GopMysIbl U MOJIENIA MOJIEKYJT B OPraHUYECKON XUMUMU.
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Kanaccupukanus opranuveckux BemecTB. Krnaccudukanus Bemiects mo
CTPOCHHIO YTJIEPOAHOTO CKEJIeTa U HATMYKIO (DYHKIIMOHATILHBIX Tpyni. ['oMosoru u
romoJtiorus. Hauana nomenknatypst [IUPAC.

Knaccupuxkanus  peakumid B opraHmvyeckoi  xumum. Peakiuu
npucoeuHeHus (TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUIPOTAIOICHUPOBAHUSA,
ruAparainum). Peakuuu otmersieHus (IeruapupoBaHus, JeTHAPOTAIONeH UPOBaHUS,
neruaparamnum). Peakuuu 3amenienus. Peakuuu nzomepusaiuu.

Jemoncmpayuu

Mojenu MOJIEKYJI TOMOJIOTOB U U30MEPOB OPTaHUYECKUX COCTMHEHU.

KauecTBeHHOE OOHapyxeHHE yriepojaa, BOJAOPOJa W XJopa B MOJEKyJIax
OPraHUYECKUX COCTUHECHUMN.

Ilpogpunvnvie u npogheccuonanvno 3Hauumvie INEMEHMbL COOEPHCAHUA.
[lonsitue o cybcTpare u peareHtre. Peakiuu OKHUCJICHUS W BOCCTAHOBJICHUS
opraHnueckux  BemiecTB.  CpaBHeHHME  KiacCcUUKAIMM  COCIUHCHUH |
KJ1acCU(pUKAIIUU PeaKlii B HEOPTaHMYECKON U OPraHMYeCKON XUMUH.

2.2. Yeneeo0opoowt u ux npupoomnvie ucmoyHuxu

AJIKaHbl. AJIKaHbl: TOMOJIOTMYECKMN PsJ, H30MEpHUs U HOMEHKJIATypa
aJKaHOB. XMMHYECKHE CBOMCTBA ajJKaHOB (METaHa, dTaHA): TOPEHHUE, 3aMEIICHHE,
pasnoxenue, aerupupoBanue. [[pumeHeHue ajikaHOB HA OCHOBE CBOMCTB.

AJIKEHBI. OTUJIEH, €ro MOJTyYEHHUE (meruapupoBaHUEM JTaHa,
NEToMMMEpHU3alued  MOJUATWICHA).  ['OMOJIOrMYecKuil  psij,  U30MEpHs,
HOMEHKJIaTypa aJIKEHOB. XMUMHUYECKHUE CBOMCTBA 3TWJICHA: TOPEHUE, KAUYECTBECHHBIC
peakiuu (oOeciiBeuMBaHNE OPOMHOW BOJBI M PACTBOpA IEepMaHTaHaTa KaJlus),
ruapatanus, notumMmepusanus. [[puMeHeHne 3TuiieHa Ha OCHOBE CBOMCTB.

JAuenbl m kayuyyku. [loHsTHe O AMEHaX Kak yIJIEBOAOPOJaxX C JABYyMs
TBOMHBIMU CBSI3IMHU. COnpsiKEHHBIE TUCHBI. XUMUYECKUE CBOMCTBa OyTaaueHa-1,3
U M30TIpeHa: oOeclBeYMBaHUE OPOMHOM BOJBI W TOJHUMEpH3alUsI B KaydyKH.
HarypanbpHbiil 1 cuHTeTHUECKHE KayuyKu. Pe3uHa.

AJukuHbI.  AneruieH. XUMHYECKME CBOWMCTBAa  alleTUJICHA: TOPEHHE,
obOecriBeunBaHre OPOMHOM BOJIbI, IPUCOSINHECHUIN XJIOPOBOJOPOAA W THUJpATAIIUS.
[IpumeHeHne aneTuaeHa Ha OCHOBE CBOMCTB. MekkinaccoBas H30MEpUs C
aJKaJueHaMU.

Apenbl. benzon. Xwummudeckue CBOHCTBa OCH30ja: TOPEHHE, PEaKIIMH
3amenieHus (rajoreHupoBaHue, HUTpoBaHue). [IpuMeneHue O€H3051a HA OCHOBE
CBOWCTB.

IIpupoanbie HMCTOYHMKHM yrijeBoaopoaoB. Ilpuponsslii ra3: cocrtas,
MIPUMEHEHHE B KAYECTBE TOIJIMBA.

Hed 1. CoctaB u nepepabotka nedru. [leperonka nedtu. Hedrenpomykror.

JHemoncmpayuu

['openue meTaHa, 3THIIEHA, AIETUICHA.

OtHomieHue MeTaHa, OJTWJIEHa, aleTu/ieHa ¢ OeH30Jla K pacTBOpam
MepMaHraHara Kaiausi © OpoMHO Bojie.

[Tonyyenne »STWiieHa peakuued JeruapaTalvd 3TaHoja, AaUeTHJIeHA —
TUAPOIU30M KapOuaa KalblLusl.
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Paznoxenune kayuyka Mpu HarpeBaHUM, UCIIBITAHUE POAYKTOB Pa30KEHUS Ha
HEIPEAEIbHOCTD.

Komnexkuust o6pasnoB Heptu u HedrenpoaykToB. Komnexkuus «KameHHBIN
YToJIb U MPOAYKIMS KOKCOXMMUYECKOTO IPOU3BOICTBAY.

Ilpakmuuecku-nadopamopHbvie 3aHAMUA

IIJI3 Nel9 MsrorosiieHre MOAENEN MOJIEKYJI IPEAETbHBIX YIJIEBOAOPOAOB.

IIJI3 Ne20 CocraBneHue CTPYKTYpPHBIX (OpMYJ H30MEPOB, TOMOJIOTOB
ankaHoB. COoCTaBJIEHHUE HA3BAHUI NIPEAEIIBHBIX YTIEBOIOPOIOB.

IIJI3 Ne21 KadecTBeHHOE ONpeAeNeHHE Yriaepojaa, BOAOPOJa U XJIopa B
OpraHNYeCKUX COCAUHEHUSX.

IIJI3 Ne22 Ilonmy4yeHue MeTaHa U U3y4EHUE €TI0 CBOMCTB: TOPEHHUE, OTHOIICHUE
K OpPOMHOI BOJI€ U pacTBOPY MEpMaHraHaTa KaJus.

IIJI3 Ne23 TlonyueHue 3TUIEHA U OTBITHI C HUM.

IJI3 Ne24 Pemenne 3amay Ha HaXO0XACHUS MOJEKYJIAPHONH (QopMyIibl
ra3000pa3Horo yrieBoa0po/ia.

I1JI3 Ne25 3HakoMCTBO ¢ KOJUIEKIIMEH ¢ oOpa3iiaMu Kaydyka.

IJI3 Ne26 3nakoMcTBO ¢ oOpasliamH YIriIeBOJAOPOJOB U MPOAYKTAMHU HX
nepepadoTKH.

Ilpogpunvusvie u npogheccuonanvno 3HaAUUMbBIE IJIEMEHMBL COOEPHCAHUAL.
[IpaBuno B. B. MapkoBuukoBa. Krnaccupukamuss M Ha3Hau€HHE KaydyKOB.
Knaccuduxkanus n Ha3HaueHue pe3uH. Bynkanuzamus kaydyka.

[lony4yenue ameTuiieHa MAPOJIM30M METaHa U KapOUAHBIM criocoOoM. Peakius
NOJIMMEPHU3alMi  BUHWIXJOpuaa. llonuBUHUAXJIOpUA W €ro IPUMEHEHHE.
Tpumepuzanus aneruiena B 0€H301.

[lonsitue 00 »skcrpakuuu. BoccraHoBieHne HUTPOOEH30Ja B AHUJIMH.
I'omonornueckuit psan apeHoB. Tonyos. HutpoBanue tosyona. Tporw.

OcHOBHBIE HaNpaBlIEHUs TPOMBIIIUICHHON MTepepadOTKH MPUPOIHOTO rasa.

[TorryTHBII HEdTSIHOM ra3, ero nepepadoTKa.

[Ipomiecchl mpOMBITIUICHHON TiepepaboTku HedTH: KPEKUHT, PUGOPMUHT.
OxTaHoBOE YKCIIO OCH3UHOB U IIETAHOBOE YMCJIO AU3EIHLHOTO TOTUIUBA.

Kokcoxumugeckoe Npou3BOACTBO U €70 IIPOAYKIUS.

2.3. Kucnopoocooepoicawue opeanuueckue coeOuHeHus

Cruprsl. [lonydenue 3taHoIa OPOXKEHUEM TIIFOKO3BI U THIpAaTAllMEl dTUIICHA.
[unpoxkcunpHas rpynma kKak —(QyHkiuoHanbHas. [loHATHE O MpeAeNbHBIX
OJIHOATOMHBIX CIIUPTaX.

XHWMHUYECKHE CBOMCTBA 3TAaHOJIA: B3aMMOJCHCTBHE C HATpPUEM, OOpa30BaHHE
IIPOCTBIX U CIIOKHBIX 3(UPOB, OKHUCIEHHE B anbaeruj. llpuMmenenue 3taHona Ha
OCHOBE CBOMCTB. AJIKOTOJM3M, €ro IOCIEICTBUS /i1 OpraHu3Ma 4YeloBeKa U
IIPEAYTIPEKICHHE.

I'miuepuH Kak MOpeacTaBUTENb MHOIOATOMHBIX cnupToB. KauecTBeHHas
peakuys Ha MHONOATOMHBIE cIUPTHI. [I[puMeHenne rivueprHa.

®enoa. duznueckre M XUMHUYECKHUE CBoOWcCTBa (heHona. B3ammHoe BiusHUE
aTOMOB B MOJIEKyJie (heHONIA: B3aMMOJEUCTBUE C TMAPOKCUIOM HATpHUsl U a30THOMU
kuciotol. [Ipumenenue eHona Ha OCHOBE CBOMCTB.
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Aabaeruabl. Ilonatue 00 anpaerugax. AJbJAerujHas Trpynmna  Kak
(yHKIMOHAJIbHAS.

dopMalbIETU]T U €ro CBOMCTBA: OKHCICHUE B COOTBETCTBYIOIIYIO KHUCIIOTY,
BOCCTAHOBJICHHE B COOTBETCTBYIOIIMI criupT. [loyyeHue aibaeruioB OKUCICHUEM
COOTBETCTBYIOIIUX cUpTOB. [IpuMeHeHre Gpopmabieruaa Ha OCHOBE €r0 CBOMCTB.

Kapo6onoBbie kuciaornl. [lonstue o kapOooHOBbIX KucioTax. KapOokcunbHas
rpynmna kak QyHkiuoHanbHas. ['oMoIorudeckuil psii mpeAaeabHbBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. [lomydyeHue kapOOHOBBIX KHCJIOT OKHCIECHHUEM ajlbJCTHJIOB.
CBoiicTBa YKCYCHOM KHCJIOTBHI: OOIIME CBOMCTBA ¢ MUHEPAJIbHBIMU KHUCJIOTAMHU U
peakiusi stepudukanuu. IlpuMeHeHne YKCYCHOM KHMCIIOTHI Ha OCHOBE CBOWMCTB.
Bricive xupHbIe KUCJIOTHI HAa TpUMEpe MaJTbMUTHHOBOM U CTEApUHOBOM.

Caoxkuble 3¢pupbl U xupbl. [lomydeHue CHOXKHBIX S(DUPOB peakiuei
stepuduxanuu. CaoxHbie d3PuUpsl B IpUpojie, ux 3HaueHue. [[puMeHeHne CIoxKHbBIX
3(hUpOB Ha OCHOBE CBOMCTB.

Kupsr kak crnoxubie dpupsl. Knaccudukamms xupoB. XUMHUYECKHE CBOWCTBA
KUPOB: TUAPOJIN3 U THAPUPOBAHKE KUAKUX KUPOB. [I[puMeHeHre )KUPOB HA OCHOBE
CBOMCTB. MbLIa.

Yraesoabl. VYTrieBonbl, UX Kilaccuukamusa: MoHOcaxapuabl (TJIFOKO3a,
dbpykTo3a), qucaxapuasl (caxaposa) U moJimcaxapubl (Kpaxmai U IeJUTI0J103a).

['moko3a - BemIECTBO C JABOMCTBEHHOW (yHKIMEH - ajbJAeruI0CHHPT.
XHWMHUYECKHE CBOMCTBA TJIFOKO3bl: OKHCJIEHHE B TIJIIOKOHOBYKO  KHCIOTY,
BOCCTAHOBJIEHHE B COpPOMUT, crupToBoe OposkeHue. [IpumeHeHue TIIOKO3bI Ha
OCHOBE CBOMCTB.

3HaueHWE YIJIEBOJOB B JKMBOM MPUPOAE U JKU3HU denoBeka. lloHsTue o
peaKIusAX NOJUKOHAEHCAUH U TUIPOJIN3a HA IPUMEPE B3aUMOIIPEBPALICHUIA:

TJIFOKO3a <> MOJIMCaXapHu/l.

Hemoncmpayuu

OkucneHue cnupTa B ajabJIeru.

KauecTBeHHbIE peakllii HA MHOT'OATOMHBIE CIIUPTHI.

PactBopumocTh eHoa B Boje MpU OOBIYHOM TeMIlepaType U HarpeBaHUU.

KauectBennpie peakiuu Ha (HEHOM.

Peakuus cepeOpsHOro 3epkalia ajbJeru0B U TIIFOKO3bI.

OkucrneHue anbAErUI0B U TIIOKO3bl B KHCIOTY C MOMOIIBIO THAPOKCHAA MEAU
(I1). KagectBennas peaxius Ha kpaxman. Komnekius s3pupHbIXx Maced.

Ilpakmuuecku-nadopamopusie 3aHAMUA

IIJI3 Ne27 CroiicTBa CIMPTOB.

IIJI3 Ne28 TlonyueHue u cBoiicTBa KapOOHOBBIX KUCIOT.

I1JI3 Ne29 BzaumoaeicTBUE TIIOKO3bI M caxapo3bl ¢ ruapokcuaom meau (11), ¢
aMMUa4YHBIM pacTBopoM okcuja cepedpa (l). KauecTBennsie peakimu Ha Kpaxmal.

IIJI3 Ne30 PemeHme OSKCIEpUMCHTANIBHBIX 3aJlad  Ha HMISHTH(DUKAIHMIO
OPraHUYECKUX COCTMHCHUU.

IHpogunvnvie u npogheccuonanvno 3nauumvie 3I1EMEHMbl COOEPHCAHUA.
MeTunoBelii COMPT U €ro HUCIOJIb30BAHUE B KAYeCTBE XWMHUYECKOTO ChIPBS.
TOKCHYHOCTh METaHOJAa W TpaBUjia TEXHUKH O€30MACHOCTH MpU pabdoTe C HUM.
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OTUNIGHTIUKOIb U €ro mnpuMeHeHHe. TOKCHYHOCTh ASTUJICHTIIMKOJS W MpaBuiia
TEXHUKHU 0€30MaCHOCTH MPU paboTe ¢ HUM.

[Tonyuenue ¢deHona u3 MPOAYKTOB KOKCOXMMHUYECKOTO MPOU3BOACTBA U U3
OeH3ona. [TonukonaeHcanus dbopmanpaeruaa C dbenonom B
dbeHonopopMalIbIETUIHYIO CMOJTY.

Aueranpnerun. I[lonatue o keToHax Ha mnpumepe aneroHa. [IpuMeneHue
aleToOHa B TEXHUKE U MPOMBIIIJIEHHOCTH.

MHoroo6pa3ue kapOOHOBBIX KHCJIOT (I1aBEJIC€BOM KUCIOTHI KaK JBYXOCHOBHOM,
aKpWJIOBOM  KHUCJIOTBI ~ KaK  HeNpelaeibHOW, OEH30MHOW  KUCIOTBI  Kak
apoMaTHYECKOM).

[TnenkooOpa3zyromue macia. 3aMeHa KHUPOB B TEXHUKE HEMUIIEBBIM CHIPHEM.
CunTeTHYeCcKHre MOIOIIME CPEJCTBA.

MonouHokucioe  OpokeHue  IHOKO3bl.  KHUCIIOMOJIOYHBIE — MPOIYKTHI.
CunocoBanue kopMoB. HutpoBanue 1emntono3sl. [IupokcumuH.

2.4. A3omcooepaicaujue opeanuyeckue coeounenus. Ilonumepwi

AvuHbl. [Tonsatue 06 amuHax. AnudaTudeckue aMUHbI, UX KilaccuUKamus u
HOMEHKJIaTypa. AHWIMH KaK OpraHuueckoe ocHoBaHue. [lonyueHue aHuiIvMHA U3
HUTpoOeH301a. [I[puMeHeHre aHmIMHa Ha OCHOBE CBOMCTB.

AMMHOKHCJIOTBI. AMUHOKHCIOTBH Kak ampoTepHble TU(PYHKIIMOHATBHBIS
OpraHUYecKue COCTMHEHUS. XUMUYECKHE CBOMCTBa AMUHOKHCJIOT:
B3aUMOJECHCTBHE C MIEJOYaMM, KHCIOTaMH M Jpyr ¢ JpyroM (peakuus
noJMKkoHeHcanuu). [lentuanas cBsA3b U MOJUTEOTH/IBI.

[IpuMeHeHne aMHMHOKHUCIIOT Ha OCHOBE CBOMCTB.

beaku. [lepBuyHasi, BTopuuHasi, TpeTUYHAS CTPYKTYpbl O€IKOB. XUMHYECKUE
CBOIICTBa O€JIKOB: TOpEHHE, JIeHATypalus, TUIPOIN3, I[BETHBIE PEAKIIHH.
buonorndeckue QpyHKIIUM OEIIKOB.

IMonumepsl. benku u monmcaxapubl Kak OMOTOIUMEPHI.

IlnacTtmaccenl.  [lonydeHwe TIOIMMEPOB  pE€aKUUMEW MOJMMMEPU3ALMU U
MOJIMKOHAEHCALIUH.

TepmomiacTuuHble W TEpMOpEaKTHBHbIE IutacTMacchl. [IpencraButenu
JIacT™Macc.

Bosokna, wux kiaaccupuxkanus. Ilonydyenne BoJIOKOH. OTaenbHbIE
MPEACTABUTENIN XUMHUECKUX BOJIOKOH.

JHemoncmpayuu

BzanmMoneiictBue aMMHaKa M aHWJIMHA C COJISTHOM KHUCJIOTOM.

Peakiust anunmHa ¢ OpoMHOM BOJOI.

JlokazaTenbCTBO HATUUUs (PYHKIMOHATIBHBIX TPYMI B PACTBOPAXaMUHOKHUCIIOT.

PactBopenue u ocaxxaenue 6enkoB. [[BeTHBIC peakiuu OEIKOB.

['openue nTuubero nepa v MWepCTSIHON HUTH.

Ipakmuuecku-nadopamopHsie 3aHAmMUA

IIJI3 Ne31 OOpatumast u HeoOpaTumasi JeHaTyparus OeIKoB.

IIJI3 Ne32 VMccnenoBaHne KaueCTBEHHBIX PEaKIMid Ha OCIIKH.

I1JI3 Ne33 3nakoMCTBO ¢ 00pa3iiaMu I1acTMace.

I1JI3 Ne34 PacnozHaBaHue riactmace.

I1JI3 Ne35 3HakoMCTBO ¢ 00pa3iaMu BOJIOKOH.
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I1JI3 Ne36 PacniozHaBaHue BOJIOKOH.

I1JI3 Ne37 Pemienue 3a1a4 Ha paclio3HaBaHUE OPraHUYECKHUX BEIIECTB.

I1JI3 Ne38 Pemenue 3a1ad, TECTOB IO OPraHUYECKOW XUMHUH.

IIpogunvnvie u npoghpeccuonanvHo 3HavuMbvle I1EMEHMbL COOEPHCAHUAL.

AMMHOKanpoHoOBasi Kuciota. KanmpoH Kak MpeacTaBUTENb MMOJUAMUIHBIX
BOJIOKOH.  VMcmonb3oBanwe  ruaposivza  OCJIKOB B MPOMBIIUICHHOCTH.
[NonmuBunamnxnopun, nonurerpadropatusieH (tedion). DenonodopmManbaeruHbie
mnactmacesl. Lemnynouna. [IpoMbIeHHOE TPOU3BOICTBO XUMHUUECKUX BOJOKOH.

Tembl pedpepaToB (10KJI210B)

* bUOTEXHOJIOT Y M TeHHas MH)KEeHepHus - TexHonoruu XXI Beka.

* HaHOTEXHOJIOTHS KaK NPUOPUTETHOE HAIPABJICHUE PA3BUTUA HAYKU U
npousBojicTBa B Poccuiickon denepanuu.

* CoBpeMEHHBIEC METO/Ibl 00€33apaskUBaHUSI BOJIBI.

* AJUTIOTPOTIHST METAJLIIOB.

* JXXKuznb u nearenpHocth JI.M.Menpaeneena.

* «[lepuoanueckoMy 3aKOHY OyIyIiee HEe TPO3UT PA3PYIICHUEM. ..»

* Cunrtes 114-ro anementa — TpuyM@ poccUiicKuX PU3NKOB-SIIEPUIUKOB.

* M3oTo1bI BOgopoaa.

* lcrionb30BaHuE paJOaKTUBHBIX U30TOMOB B TEXHUYECKUX LIENSX.

* PEHTT€HOBCKOE U3JIYUYEHHUE U €T0 UCTIOJIb30BAHUE B TEXHUKE U MEIUIMHE.

* [I1a3Ma — 4eTBEpPTOE COCTOSIHUE BEUIECTBA.

* AMopdHbIe BelecTBa B IPUPOE, TEXHUKE, OBITY.

* OxpaHa OKpyxXawolmel cpeapl OT XUMHUYECKOrOo  3arps3HEHMUS.
KonnuecTBeHHBIE XapaKTEPUCTUKH 3arpsI3HEHUST OKPYKAIOLEN Cpebl.

* [Ipumenenue TBepAOro U razoodpasHoro okcuaa yriaepoaa (IV).

* 3aiura 030HOBOI'O 3KpaHa OT XUMHYECKOTO 3arpsI3HEHMUS.

* ['py0oaucriepcHble CHUCTEMBI, MX KJIacCH(pUKAUI M MCHOJIb30BaHHE B
npodeccuoHaIbHOM eATeTLHOCTH.

* KocMeTnueckue remnu.

* [I[puMeHeHNE CYCIIEH3UN U DMYJIbCUNA B CTPOUTEIIBCTBE.

* Munepasbl ¥ TOPHBIE TOPOJIBI KAK OCHOBA JTUTOC(HEPHI.

* PacTBOpBI BOKpYT Hac. THUIIBI paCTBOPOB.

* Boja Kak peareHT u cpelia il XMMUYECKOro Ipolecca.

* Xuznb u nesrenpHocth C.AppeHuyca.

* YcTpaHEeHHUE KECTKOCTH BOABI HA IMTPOMBIIUIEHHBIX ITPEANPUSITHSX.

» CepHas KUCTOTa - «XJIE€O XUMUYECKOHN TIPOMBITINIEHHOCTH.

* lcnonp30BaHME MUHEPAIBHBIX KHUCIOT HA NPEANPUATUAX PATUYHOTO
podus.

* OKcHIbl U COJTM KaK CTPOUTENIbHBIE MATEPHAIIBI.

* lcropus rurmca.

* [ToBapeHHas COJIb KAK XUMHYECKOE CBIPHE.

* MHoronukuii KapOOHAT KaJblUs: B IPUPOJIE, B IPOMBIIIIIEHHOCTH, B OBITY.

* Peakiiuu ropeHus Ha IpOU3BOJICTBE U B OBITY.

* BupryainbHO€ MOAEIMPOBAHUE XUMUUYECKUX MPOLIECCOB.

* DJIEKTPOJIN3 PACTBOPOB IJIEKTPOIUTOB.
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* DIIEKTPOJIN3 PACILIABOB JICKTPOIUTOB.

. [IpakTyeckoe IIPUMEHEHUE AJIEKTPOIU3a: paduHUpOBaHUE,
raJibBAaHOIIACTUKA, TaJTbBAHOCTETUS.

* Mlctopus nosiydeHus ¥ MpOU3BOJICTBA aJIFOMUHUS.

* DJIEKTPOIUTUUECKOE MOTyYEeHUE U PAPUHUPOBAHUE MEJIH.

* )Kuznp u nesreabHocts 1. J3BH.

* Posp MeTajuioB B HCTOPUM 4YEIOBEYECKOW LuBUiM3auuu. HMcropus
OTE€YECTBEHHOM 4epHOW MeTautyprud. COBPEMEHHOE  METaJUIyprudeckoe
MPOU3BOJICTBO.

* lcTopusi 0OTEUECTBEHHOW LIBETHOM METAJIypruu. Posb MeTamioB U CIiaBoB
B HAYYHO-TEXHUYECKOM ITPOTrpeECCE.

» Koppo3us MeTaioB ¥ CIOCOOBI 3aIIUTHl OT KOPPO3HH.

* lnepTHBIC MM OJIarOpOHBIC Ta3bI.

* Poxxparommme coinm — rajoreHsl.

* McTopus IBEICKOW CITUYKH.

* icTopus BOBHUKHOBEHHUS U PA3BUTHUSI OPraHUUE€CKON XUMUHU.

* XXuznb u nesrenpHocth A.M.ByTieposa.

* Butanusm u ero kpax.

* Posb OTEUECTBEHHBIX YYEHBIX B CTAHOBJICHHM W Pa3BUTUU MHUPOBOU
OPraHUYECKOU XUMUHU.

* CoBpeMEHHbBIEC MPEACTABICHUSA O TEOPUU XUMUYECKOTO CTPOCHMUSI.

* DKOJIOTUYECKUE aCIIeKThI UCIIOJIb30BAHUS YTIIEBOJOPOJAHOTO ChIPHS.

*  DKOHOMHMYECKHE AacCMEKThl MEXIYHApOJHOIO COTPYAHUYECTBA  TIO
VCTIOJIb30BAHUIO YTJIEBOJIOPOIHOTO CHIPHSI.

* VcTopust OTKPBITUSI ¥ pa3pabOTKH Ta30BBIX U HEPTIHBIX MECTOPOKICHUN B
Poccuiickoit @enepanum.

* XuMUs yIJIEBOJAOPOJTHOTO CHIPhS M MOs Oy yIast mpodeccus.

* YI1€BOJOPOIHOE TOIUIMBO, €r0 BUJbI U HA3HAYCHUE.

* CHHTETHYECKHE KayudyKH: UCTOPHS, MHOTO0Opa3ne U MEePCIICKTHBHI.

* Pe3MHOTEXHMYECKOE MPOU3BOJICTBO M €ro PoJib B HAYYHO-TEXHHUYECKOM
porpecce.

* CBapo4HOE MPOU3BOJICTBO U POJIb XUMHH YTIICBOJAOPOIOB B HEM.

* Hedtsr wu ee TpaHCIOPTHPOBKA KaK OCHOBAa B3aMMOBBITOJIHOT'O
MEXIYHAPOIHOTO COTPYAHUYECTBA.
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6. TEMATHYECKOE IIVIAHUPOBAHUE

[Ipu peanuzanuu comepkanusi o01e00pa3oBaTEALHON YUEOHON MUCIUIUIMHBI
«Xumusi» B npenenax ocBoenus OIIOII CIIO na 0a3e OCHOBHOro 0OIIEro
oOpa3oBaHHMs C TIOJydeHHUEM cpeaHero obmiero ooOpaszoBanus (ITTICC3)
Makcumanvhas yyeOuas Haepyska oOydamomuxcs 1o crnenuaibHocTsM CIIO
TEXHUUYECKOT0 Mpoduis npodhecCHOHaTbHOI0 00pa30BaHMs COCTABIISET:

- 117 4yacoB, U3 HUX ayoumopHas (obs3amenvHas) Hazpyska 00Yy4aroIIUXCs,
BKJIfoUasi J1abopaTOpHBIE OMBITHI M MPAKTUYECKUE 3aHiATHS, - 78 4Yacos;
8HeAyOUMOPHAS CaMOCmoamenvhas paboma CTyJeHTOB - 39 yacoB.
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7. TEMATUUYECKHUU IIVIAH YYEBHOM

JUCHUATIIAHBI

HaunmenoBanue pa3jiesion KoanuecTBO yacoB
Bcero IIpakTHyecku-
JladopaTopHbIe
3aHATHSA
Beenenue 2
1. O0masi ¥ HEOPraHU4YeCcKass XUMMS 36 18
1.1. OcHOBHbBIC MOHATHS U 3aKOHBI 4 2
1.2. Ilepnoanueckuii 3akoH u [lepnoau- 4 1
yecKkas CUCTEMa XMMHUYECKHUX 3JIEMEHTOB
JI. 1. MenpneneeBa u CTpoeHHE aToMa
1.3. CtpoeHue BeniecTna 5 1
1.4. Boga. PacTBOpBI. DNEKTpOJIUTHYECKAS 3 2
T CCOIUAINS
1.5. Knaccudukanus HeopraHU4eckux coequHe- | 4 3
HUM U UX CBOMCTBaA
1.6. XuMuueckne peakiuu 6 2
1.7. MeTaninsl 1 HEMETAIbI 10 7
2. Opranuyeckasi XuMHus 40 20
2.1. OcHOBHBIE TOHATHS OPTAHUYECKON XUMHUH 2
Y TEOPUS CTPOCHUSI OPTraHUUYECKUX COCTMHEHUM
2.2. YrieBoAOpOJIbl U UX MPUPOAHBIE UCTOUHUKH | 14 8
2.3. Kucnopojacoaepxaiiue opraHnueckue 12 4
COCIMHECHHUS
2.4. AzoTcoaepkaniue opraHnuecKue cCoeauHe- 12 8
Hus. [lomumepsl
Hroro 78 38
BHeayauTopHasi camocTosiTeJibHas padora
IToaroToBKa BBHICTYIUICHUH 110 3aJaHHBIM TeMaM, | 39
JOKJIa7I0B, pedepaToB ¢ UCIIOIb30BaHUEM
WH()OPMAIIMOHHBIX TEXHOJIOTUI U JIP.

Ilpomesricymounas ammecmayus 6 ghopme ouggepenyuposannozo 3auema

Bcero

| 117
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8. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEEHOI
AEATEJIBHOCTHU CTYJAEHTOB

Conepxanue XapaKTepuCTHKA OCHOBHBIX BH/I0B [1eAATe1bHOCTH
o0y4yeHus CTYACHTOB (HA YPOBHE Y4eOHBbIX IeHCTBHI)

Baxuenmmue YMeHue  naBaTh  ONpENENICeHWEe U OllepUupoBaTh
XHMHYECKHE CIEAYOIMMUA XUMHUYECKMMH TOHATHUAMH: BEIIECTBO,
NOHATHS XUMUYECKUI DJIIEMEHT, aTOM, MOJEKYJIa, OTHOCHTEIIbHBIC

aTOMHasT W MOJIEKYJISIpHAasT MacChl, HOH, aJUIOTPOIHUS,
U30TOMbI, XUMUYECKas CBA3b, 3JIEKTPOOTPULATEIBHOCTD,
BaJICHTHOCTb, CTETIEHb OKUCIIEHUS, MOJIb, MOJISIPHASI Macca,
MOJIIPHBIM  00BEM Tra3000pa3HbIX BEIIECTB, BELIECTBA
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOT'O CTPOEHUsI, pacTBOPHI,
IEKTPOJIUT M HEIJIEKTPOIMUT,  IEKTPOJIUTUYECKAS
JUCCOLIMALIMSI, OKUCIUTENIb U BOCCTAHOBUTENb, OKUCIIEHUE
U BOCCTAHOBJIEHME, TEIJIOBON 3((PEKT peakiuu, CKOPOCTh
XUMHYECKOW PEaKIuu, KaTaliu3, XUMUYECKOe paBHOBECHE,
YIIEpOAHBIN CKelleT, GyHKIMOHAIbHAS TPYIINa, U30Mepus,
TOMOJIOTHSI.

OCHOBHbBIE 3AKOHBI
XHUMHUH

@opMyJIMPOBAHUE 3aKOHOB COXPAHEHHUS MAacChl BEILIECTB
Y TIOCTOSIHCTBA COCTaBa BEUIECTB.

VYcraHOBKAa TNPUYMHHO-CIEACTBEHHOM CBA3UM MEXIY
COJIEp’)KaHHEM STUX 3aKOHOB M HAlMCAaHUEM XHUMHUYECKHUX
dbopMyn U ypaBHEHUH.

VYcraHOBKa 3BOJIIOLIMOHHON CYIIHOCTH MEHJIEJIEEBCKON
U COBPEMEHHOHN (POPMYIHUPOBOK MEPUOAMYECKOTO 3aKOHA
. 1. Menpeneena.

OObsicHeHue  (U3WYECKOTO  CMBICIAa  CHMBOJIUKHU
NEePUOJINYCCKON TaOMUIBl XUMHUYeCKuX 3nemeHtoB JI. U.
MenpeneeBa (HOMEpPOB 3JIEMEHTa, IE€pUOJIa, TPYIIbI) U
YCTAaHOBKA  NPUYUHHO-CIEACTBEHHOW  CBSI3M  MEXKIY
CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMU HW3MEHEHUs
CBOMCTB 3JIEMEHTOB M OOpa30BaHHBIX HMH BEIIECTB B
epuoaax v rpymnmax.

XapakTepuCcTUKa JJIEMEHTOB MalbiX U  OOJBIINX
IIEPUOJOB 0 UX MOJIOKEHUIO B llepnoanueckon cucreme
. 1. Menpeneena.

OcHOBHBIE TEOPUU
XUMHHU

YcraHOBKa 3aBUCHUMOCTH CBOMCTB XUMHYECKHUX BEIIECTB
OT CTPOCHHUSA aTOMOB OOpa3yIOIMIMX HMX XUMHYECKHUX
AJIEMEHTOB.

XapakTepuCTUKa BAXXHEWIINX THUIIOB XMUMHUYECKHUX
CBSI3€H U OTHOCUTEJIBHOCTH 3TON TUIOJIOTHUU.

OObBsACHEHHE 3aBHCHMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOCHUS KPUCTATIINYECCKUX PEIICTOK.

@OopMyJIUpOBKA  OCHOBHBIX  TOJIO)KCHHUM  TEOPUH
SJICKTPOJIUTHYECKON JUCCOIUAIMM M XapaKTEPUCTHKA B
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CBETE OTOM TEOPHUH CBOMCTB OCHOBHBIX  KJIACCOB
HEOPraHUYECKUX COCIUHECHUN.

@opMyJIUpOBKA  OCHOBHBIX  IIOJIO)KEHUM  TEOPUU
XUMHYECKOTO CTPOEHHUS OPraHUYECKUX COCAUHEHUH U
XapaKTEpPUCTHUKA B CBETE 3TOU TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB OPTaHUYECKUX COCIUHECHUM.

Bakneiue
BellecTBa U
MaTepHuaJIbl

XapakTepucTuka  COCTaBa,  CTPOCHUS,  CBOMCTB,
MOJIYYEHUsI U MpUMEHEeHUs1 BakHeHmux metamioB (1A u II
A rpymnmn, aJqiOMUHMS, Kejle3a, a B €CTeCTBEHHO-HAYyYHOM
npoduiie ¥ HEKOTOPBIX d-2JIEMEHTOB) U UX COCTMHEHUH.

XapakTepucTuka  CcOCTaBa,  CTPOCHHUS,  CBOMCTB,
MOJIYYEHUsI U MPUMEHEeHUs BaxxHehmux HemeramwioB (VIII
A, VIIA, VIA rpynm, a taxxke azota u ¢ocdopa, yriepoaa
U KPEMHHUS, BOJAOPOA) U UX COETUHECHUM.

XapakTepucTuka  cOoCTaBa,  CTPOCHHUS,  CBOMCTB,
MOJIY4EHUsT U TNPUMEHEHUS  BaXXHEHIIUX  KJIACCOB
yIJI€BOAOPOJIOB  (QJIKAaHOB,  IUKIOAJKAHOB,  AJKEHOB,
aQJKUHOB, Aape€HOB) M WX HauboJiee 3HAYUMBIX B
HapOJHOXO03IMCTBEHHOM ILJIAaHE TTPEICTABUTEIICH.

AHanmoru4Has XapaKTEepUCTHUKA BaYKHEUILNX
NpeACTaBUTENECd  JOPYyrUX  KIACCOB  OpPraHUYECKHX
COCIMHEHUI: METaHOJa M JTaHOJIa, CIOXKHBIX 3(HUPOB,
KUPOB,  MbUI,  anbpaerufoB  (hopmanbaeruioB u
aneTanb/eruia), KeTOHOB (aleToHa), KapOOHOBBIX KHCIIOT
(YKCYCHOM KHUCIOTBI, I €CTECTBEHHO-HAYYHOTO MPOuUIs
peACTaBUTENEH IPYTUX KIIACCOB KUCIIOT), MOHOCAXapUJI0B
(TTIOKO3BI), JMcCaxapulioB (caxaposbl), IOJIMCAXapuJIOB
(kpaxMajia ¥ UEJJIIOJIO3bI), AHWIWNHA, AaMHUHOKHUCIIOT,
OCJIKOB, HCKYCCTBEHHBIX M CHHTETUYECKHX BOJOKOH,
Kay4YyKOB, [JIJACTMACC.

XUMHYECKUH A3BIK
M CHMBOJINKA

Hcnonb3oBanne B ydeOHOM u TpodecCHOHATBHOM
JNEATENbHOCTA XUMUYECKUX TEPMUHOB U CUMBOJIUKHU.

Ha3Banue Hn3y4eHHBIX BELIECTB 110 TPUBUAIBHOW WU
MEXKIYHAPOJHOW HOMEHKJIATYpe U OTPAXKEHUE COCTaBa
ATUX COCAMHEHUH C TOMOIIBI0 XUMUIECKUX (POPMYIL.

OtpaxkeHue XMMHUYECKHX IIPOLECCOB C TOMOIIbIO
YPAaBHEHUN XMMHUYECKUX PEAKIIUN.

XUMH4YeCcKHue
peakunu

OObsicCHEHHE  CYNIHOCTH  XHMHYECKHUX  TPOIECCOB.
Knaccudukanms XuMHYECKHX peaKIuil MO Pa3INdIHBIM
NpPU3HAKAM: YUCIYy M COCTaBy MPOAYKTOB M PEAreHTOB,
TeroBoMy 3ddekTy, HampapieHuto, ¢asze, HaITUUYHUIO
KaTraiu3aTopa,  W3MEHEHUIO  CTEMEeHEHW  OKHUCIICHUS
3JIEMEHTOB, 00Pa3yIOIIKX BEIECTBRA.

YcraHoBKa MOpPHU3HAKOB OOIIEr0 M Pa3lIUYHOTO B
TUTIOJIOTUY PEAKIMHI JJIs1 HEOPTaHUYECKOW U OPraHUYeCKOU
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XUMUH.

Knaccudunukanuss BemecTB U NPOLECCOB C TOUYKH
3peHus OKHCJIEHUSA-BOCCTAHOBJICHHUS. CocraBiieHue
YPaBHEHUN PEAKUUN C MOMOIIBIO METOAA JJIEKTPOHHOIO
OastaHca.

OObsicHEHHE 3aBUCUMOCTH CKOPOCTH  XMMHUYECKOU
pEaKUUM U TIOJIOKEHUS XUMHUYECKOIO PaBHOBECUSA OT
pa3IUYHbIX (PAKTOPOB.

XHMHYECKHH BrinmonHeHne XUMHYECKOTO JKCIIEPUMEHTa B IIOJHOM
IKCNEPUMEHT COOTBETCTBHH C MpaBUIaMU 0€30MaCHOCTH.
HaGmonenune, ¢Qukcauus u omnucaHue pe3yJbTaToOB
ITPOBEJAEHHOT O SKCIIEPUMEHTA.
XumMnueckas [IpoBeneHue caMOCTOSITENIBHOIO TIOMCKA XUMHUYECKOU
uHdopmanus uH(OpMaIMKM C KCIOJIb30BAaHUEM PA3JIMUHBIX UCTOUHHKOB

(Hay4HO-TIOMYJIIPHBIX ~ M3JaHUM, KOMIIBIOTEPHBIX  0a3
JaHHBIX, pecypcoB MHTEepHETA).

Hcnonp3oBaHne KOMIIBIOTEPHBIX TEXHOJIOTUH IS
00paboTKH M mepesayl XMMHUYECKOW HH(OpManuu u ee
NpEeJICTABIICHHUS B PA3IMYHBIX (hopMax.

Pacuernl mo

XMMHYECKUM
dopmynam u
YPABHEHUSAM

VYcTaHOBKa 3aBUCUMOCTH MEXIY KauyeCTBEHHOHW U
KOJIMYECTBEHHOW CTOPOHAMHM XUMHUYECKUX OOBEKTOB U
IIPOLIECCOB.

Pemenue pacueTHbIX 3a/1a4 MO0 XUMUYECKUM (opMyriam
U YPaBHEHHUSIM.

IpopuabHoe u
npogeccuoHaAIbLHO
3HAYMMOe
coJepxaHue

OObsicHEHUE XMMUYECKHUX SIBIICHUH, MPOUCXOISAIIUX B
pupojie, ObITY U Ha TPOU3BOJICTBE.

OrnpeneneHrne BO3MOXKHOCTEN MPOTEKAHUSI XUMHYECKUX
NPEBPAIICHUIN B PA3JIMYHBIX YCIOBHSIX.

CobOmrofieHrie  TpaBWJI  DKOJIOTMYECKH  T'PaMOTHOTO
NOBEJICHUS B OKPY’Karolle cpeae.

Ouenka BIIUSTHUS XUMHUYECKOTO 3arps3HEHUs
OKpY’)Karolel cpeapl Ha OpraHuW3M YeEJIOBEKa U JIpyrue
YKUBbIE OPTaHU3MBI.

CobOmonerrie  mpaBwil  0€30MacHOTO  OOpaIleHUs C
TOPIOYUMHU M TOKCHYHBIMHU BEHIECTBAMHU, J1a0OPAaTOPHBIM
000pyTI0BaHHEM.

[logroToBka pacTBOPOB 3aJaHHOM KOHILIEHTpPaUWHd B
OBITY ¥ Ha IPOU3BOICTBE.

Kputnueckass oOneHKa JOCTOBEPHOCTH XMMHUYECKOH
uH(GOpPMAIIH, TIOCTYMAIONIEH 13 Pa3HbIX HCTOYHUKOB.
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9. YYHEBHO-METOAUYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYEHUE MTPOI'PAMMBI YYEBHOM
JUCHUIIJIMHBI «XUMHUS»

OcBoenue mporpaMmbl y4yeOHOW JHUCHMIUIMHBI «XUMHUS» Mpeanosaraer
Hamuyue B MpodeCcCHOHANbHOW 00pa3oBaTEILHON OpraHu3ally, pealu3yromien
o0pa3oBaTeIbHYI0 MpPOrpaMMy CpeIHero oOIero ooOpa3oBaHMs B Mpenesiax
ocoenus OIIOII CIIO na 0a3e ocHOBHOro ooOmero oOpa3oBaHUs, KaOUHETa
XUMHHU C Jlabopatopueid M JaOOPAaHTCKOM KOMHATOM, B KOTOPOM HMMEETCS
BO3MOKHOCTh O0O€CIEeUUTh CBOOOAHBIM NOCTyn B MHTEpHET BO BpeMmsi yueOHOTO
3aHATHS U B NIEPHOJ] BHEYUYEOHOH NEATENbHOCTH 00yYarouuxcs, MpeaycMoTpeHa
aucTaHiMonHas ¢opma (pabota yepe3 HHTEPHET pecypchl, paboTa B CUCTEME
JUCTAHIIMOHHOTO 00y4UeHus Ha oOyuarorieit matdopme Moodle u T. 11.).

[lomemenne kabuHera yIOBJETBOpsieT  TpeboBanusiMm  CaHUTapHO-
snuAeMuosornyeckux npasuwn u HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAILIEHO TUIIOBBIM OOOpPY/JOBAHHEM, YKa3aHHBIM B HACTOSIIIMX TPEeOOBaHUSX, B
TOM YHUCJE CIEeHHATU3UPOBAHHON ydeOHOU MeOelbl0 U CpeACcTBaMU OOyYEHHS,
JOCTaTOYHBIMU  JJI1  BBIMOJHEHUS TpeOOBaHMM K  YPOBHIO  TOJATOTOBKH
o0y4Jaromuxcs.

B kabunere wuMeercs MyJIbTUMEAHIHOE 000pYyIOBaHUE, TMOCPEACTBOM
KOTOPOTO YYAaCTHUKM 0Opa3oBaTENbHOTO TpoIecca MOTYT IpOCMaTpUBaTh
BU3YaJbHYI0 HHGOPMAIIMIO IO XMMUH, CO3/1aBaTh NMPE3CHTAIMH, BUIEOMATEPHAIIbI
U T. I

B coctaB yueOHO-METOAMYECKOTO M MaTepUaIbHO-TEXHUYECKOTO OCHAIICHHUS
KaOWHEeTa XUMHUHU BXOJST:

* MHOTO(YHKITMOHAJIBHBIN KOMIUIEKC MPEro/1aBaTels;

* HaTypaJibHbIe OOBEKTHI, MOJEIIH, TPHOOPHI W HAOOPHI IS TOCTAaHOBKHU
JEMOHCTPAIIMOHHOTO ¥ YYEHUYECKOTO SKCIIEPUMEHTA;

* IEYaTHBIC U SKPAHHO-3BYKOBBIEC CPEACTBA OOyUCHUS,;

Ileuammnovie nocoous:

a) Cepusi CripaBOYHBIX TAOJIHII.

1. Ilepuonnueckas cuctema xumMudeckux anemMenToB J[.M1.Meneneena.
2. PacTBOpUMOCTH COE, KHCIOT M OCHOBAHH B BOJIE.

3. DIIEKTPOXUMHYECKHUH Pl HATIPSKEHUI METAJIIOB.

0) Cepust TabIUI] IO HEOPTaHUYECKOW XUMUH.

1. CreneHu OKHUCICHUS.

2. Kpucrammueckue pemeéTku.

3. Xumuueckas CBS3b.

B) Cepus TabJIMI] IO OPTAaHUYECKON XHUMUH.

* CpelicTBa HOBBIX HH(POPMAIITMOHHBIX TE€XHOJIOTHIA;
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* PCaKTHUBHI,

* IEPEYHU OCHOBHOM M JIOMOJIHUTEIBHON YUeOHOU TUTEPATyPhL;

* BCIIOMOTaTeNbHOE 000PYI0BaHIE U WHCTPYKIIUY;

* OuOIMOTEYHBIN HOHI.

B Oubnuoreunbli (GoHI BXOAAT YYEOHUKH U  y4eOHO-METOAMYECKHE
koMmIutekThl (YMK), pekoMeHI0BaHHbIE WM TOMYIICHHBIE I MCIOJIh30BaHUS B
podeccuoHaIbHbIX o0pazoBaTeabHBIX OpraHu3alusx, peann3yronmx
o0pa3oBaTeIbHYI0 MpPOrpaMMy CpeHero oOImero ooOpa3oBaHHs B Mpenesax
ocBoenust OIIOIT CIIO nHa 6a3e 0CHOBHOTO 00I1IETO 00pa30BaHUS.

bubmuoteunblii  GoHA  MOXET  OBITh  JOMOJHEH  JHIMKJIONEIHSIMH,
CTHPaBOYHHUKAMH, HAYYHOW U HAYYHO-TIOMYJIIPHON JIUTEPATYPOH IO XHUMHH.

B mpomiecce ocBoeHMs mporpaMMbl Y9eOHOU TUCIUTUIMHBI « XUMUS» CTYIACHTHI
UMEIOT BO3MOXKHOCTB JIOCTYIA K AJIEKTPOHHBIM y4eOHBIM MaTepuaiaM M0 XUMUH,
UMEIOIIMMCS B CBOOOJHOM JOCTyIe B ceTH VHTepHET (PIEKTPOHHBIM KHHUTaM,
NpaKTUKyMaM, TECTaM, U Jp.).

CDG}ICTB& O6V‘I€HI/ISI Npyu_JMCTAHIIMOHHOM d)ODMC (HOpMaTI/IBHO-CHpaBO‘IHaH

JIUTEepaTypa, KOMIUIEKT IUIAKAaTOB, TEMAaTHUYECKUX CTEHJOB, HHCTPYKIHOHHBIC
CTEHJIbl, MYJIbTUMEAUNHBIA KOMIUJIEKC, JIOKAJbHAsI CETh KOJUIEIXa, TPOrPaMMHOE
oOecrieueHue oO0HIET0 U MPOodeCcCHOHANBHOIO HA3HAUYEHHUS, KOMIUIEKT y4eOHO-
METOANYECKOM JOKYMEHTAllMM, 3aroTOBJICHHBIE MAaTepualibl ISl peain3aluu
NPAKTUKU B YCIOBHUH IUCTAHIIMOHHOTO O0yYEeHHE)

B ycnoBusIX TUCTAaHIIMOHHOTO O0YUYEHUS:

- THCTPYKTaX U BblJIaua 3aJaHus MPOU3BOIUTCS B (opMe TeIEKOHPEPEHIINH B
nporpamme Z0om;

- BCsl HEOOXOuMasi TOKyMEHTAIIHS BBICHIIIAETCS IO SJIEKTPOHHOMU MOYTE;

- oOpaTHasi CBsI3b M KOHCYJIBTAIIMM OCYILIECTBIAIOTCS B MpHiIokeHuu Boram,
BxoHTakTe ¥ 110 3JIEKTPOHHOM TOYTE;

- BBITIOJIHCHHBIE 33JIaHUS COOMPAIOTCS B aPXUB U OTIPABIIAIOTCS HA 00JaKO;

- 3a4eT, KOHTPOJbHas paboTa WM DK3aMEeH OCYIIECTBIsEeTCS B (QopMme
TeJeKOH(PEPEHIINHU B TIporpamMme ZO0oM.
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