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IHosicHUTEJBLHAA 3aIIUCKA

[Iporpamma  oO0mieoOpa3oBaTeIbHOM  YU4eOHOM — JUCHMIUIMHBI  «XUMHUS»
npelHa3HaueHa Uil M3YyYeHUS XUMHUU B MPOoGecCHOHANIBHBIX 00pa30oBaTEIbHBIX
opranuzanusx CIIO, peanuzyronmx o0pa3oBaTelbHYIO MPOrpaMMy CpPEIHEro OOIIEro
oOpa3zoBaHUs B Mpejesiax OCBOCHMSI OCHOBHOW MPO(ecCHOHAIbHON 00pa3oBaTeIbHON
nporpammbl CIIO (OIIOIT CIIO) na 6a3e OCHOBHOro oOIIEro oOpa3oBaHUsI IPHU
MOJITOTOBKE KBATU(PUITUPOBAHHBIX paOOUHUX.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuii ®I'OC cpemnero oo6iero
o0pa3oBaHusl, IPEIBSABIAEMBIX K CTPYKTYpE, COJACPKaHUIO U pe3yJbTaTaM OCBOCHUS
y4eOHOUN JUCIUIUIMHBI « XMUMHUSD), B COOTBETCTBUU ¢ PeKOMeHJalusiMU 10 OpTaHU3aIluu
HOJyYeHUs] cpelHero oodiero oOpa3oBaHHs B Ipeneiax OCBOCHMsI 00pa30BaTEIbHBIX
IporpamMm cpeaHero mpodeccuoHaabHOro 0O0pa3oBaHus Ha 0a3e OCHOBHOTO OOIIETO
oOpazoBaHusi ¢ yudeToM TpeOoBaHuil  (enepanbHBIX rocyJIapCTBEHHBIX
00pa3oBaTeNbHbIX CTAHJAPTOB M MOJy4yaeMoM mpodeccur WA CIEeHUATbHOCTH
cpeaHero npodeccuoHanbHOTro 00pa3zoBanus (MUCHMO JlenmapTaMeHTa rocy1apcTBEHHOM
MOJIUTUKU B cepe nmoarotoBku padounx kagapos u JAIIO Munobpnayku Poccum ot
17.03.2015 Ne 06-259).

ConepxaHue  mporpamMMbl  «XHUMHsD» — HalpaBJIe€HO  Ha JOCTUXKEHUE
CICIYIOIINX LeJIeH:

-popMupoBaHue y 00YYaIOIIUXCS YMEHHUS OLICHUBATh 3HAYUMOCTH XMMHUYECKOTO
3HAHUS JIS1 KOKJIOTO YeJI0OBEKa;

-popMupoBaHue y 00Yy4YarIIMXCS LEJOCTHOIO MPEJACTABIEHUS O MHUpPE U POJIU
XUMUU B CO3JIaHUU COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOW KapTHUHBI MHPA; YMEHHS
OOBACHATH OOBEKTHI M TMPOLIECCHl OKPYXAIOWIEH JeWCTBUTEIbHOCTU: MPUPOIHOM,
COIIMATILHOM, KyJbTYPHOM, TEXHUUECKON CPe/bl, — HUCHOJIB3YS ISl ITOT0 XUMUYECKHE
3HAHUS;

-pa3BUTHE y OOydYarolmuXcs YMEHUM pasznuuarh (akThl U OIEHKH, CPaBHHUBATh
OIICHOYHBIE BBIBOJIBI, BUJIETh UX CBS3b C KPUTEPHUSIMHU OIICHOK U CBSI3b KPUTEPHEB C
OTIpeIeTICHHOW CHCTEMOMN IIEHHOCTEH, (hOpMyIMpOoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO
NO3ULHIO;

-npruoOpeTeHre 00YYaIOIMMHUCS OIbITa Pa3HOOOPA3HON NEATEIbHOCTH, MO3HAHUS
U CAaMOIIO3HAHMS; KIIOYEBBIX HABBIKOB, HMEIOIIMX YHUBEpPCAJIbHOE 3HAUYECHHE JUIs
Pa3IMYHBIX BHJIOB JIEATCILHOCTH (HABBIKOB PEIICHHS TPOOJIEM, MPUHATHS PEIICHUMH,
MOKCKa, aHanu3a U o0pabOTKH MH(POPMALMU, KOMMYHUKATUBHBIX HaBBIKOB, HAaBBIKOB
U3MEpPEHU, COTPYAHUYECTBA, 0€30MaCHOI0 OOPAIlEHU C BEIlIECTBAMHU B TOBCEIHEBHOMN
YKU3HU).

B mporpammy BKIIOUEHO cOJEp)KaHHWE, HANpaBJICHHOE HAa (OPMHUPOBAHUE Y
CTYJICHTOB KOMIICTCHIINI, HEOOXOMUMBIX NJisi kKauecTBeHHOro ocBoeHusi OIIOIT CIIO
Ha 0a3e OCHOBHOro o0Omiero oOpa3oBaHHUs C TIOJIYYEHHEM CPEIHEro O0OIIero
oOpa3oBaHusi; POrpaMMbl OATOTOBKH KBanuduimpoBaHHbeix padouux (ITIIKPC) mo
npodeccun 23.01.06 «MammHUCT TOPOKHBIX U CTPOUTEIHHBIX MAIITHH).

[Iporpamma y4yeOHOM JIUCHMIUIMHBI «XUMHUS»  SBISAETCS OCHOBOM IS
pa3paboTKu paboyux NporpaMm, B KOTOPBIX MpoQeccHOoHaNbHbIe 00pa3oBaTEIbHbIC
OpraHu3alliy, pean3yrolire 00pa3zoBaTeIbHYI0 NPOrpaMMy CPEIHETO OOIIEero



obpazoBanusi B mpenenax ocBoeHus OIIOII CIIO na ©6a3e OCHOBHOTO 0OIIEro
oOpa3oBaHMsl, YTOUHSIOT COJEpX)aHHe y4eOHOro Marepuala, MoCIeI0BaTeIbHOCTh €ro
U3yYCHHUs, paclpeneicHue y4eOHBIX YacoB, TEMaTUKy pedepaToB, BHIBI
CaMOCTOSITENIBHBIX ~ paboT,  y4HWTBIBas  CHEMUPUKY  TpOrpaMM  IMOJATOTOBKH
KBAU(UIIMPOBAHHBIX pa0OUYMX, CIyXKalldX W CHCIHAIMCTOB CPEIHEr0 3BEHA,
ocBanBaeMoi TPOGECCHH UITH CTICIIUATBLHOCTH.

[IporpaMMa  MOXKET  HCIOJB30BAThCS  APYTMMH  TPO(ECCHOHATBLHBIMU
o0pa3oBaTeNbHBIMA OPTaHU3ALMSAMHU, PEATU3YIONIMMH 00pa30BaTEIbHYIO MPOTPAMMY
cpennero oduiero oopazosanus B npeaenax ocsoenus OIIOIT CITO Ha 6a3e OCHOBHOTO
obmero oopazosanus (IITIKPC).

OBIIAA XAPAKTEPUCTUKA YUYEBHOMU JAUCHUIIJINHBI
«XHUMMUS»

XuUMHSI — 3TO HayKa O BEHIECTBaX, MX COCTaBE M CTPOCHHUM, CBOMCTBaX U
NPEeBpAIlICHUSIX, 3HAYEHUW XHUMHUYECKHX BEIECTB, MaTEpHaAIOB U TPOIECCOB B
IPAKTUYECKOM JESITEIbHOCTH YeJIOBEKA.

Conepxanue  o0OmeoOpa3oBaTeIbHOM  Yy4eOHOW  JAUCIUILIMHBI  «XUMUSDY
HAIpaBJICHO HAa YCBOCHHUE OOYYaIOIIMMUCS OCHOBHBIX TOHSITHM, 3aKOHOB U TEOPHIl
XUMUH; OBJIQJICHUE YMEHUSAMH HAOOMaTh XHMHYECKUE SIBJIICHHS, IPOBOIUTH
XUMUYCCKUN DKCIIEPUMEHT, MPOU3BOIUTH PACUEThl HA OCHOBE XHMHUYECKHX (HOPMYI
BEILIECTB M YPABHEHUN XUMHUYECKUX PEAKIIUM.

B mporiecce n3ydeHuss XUMHUHA Y OOYYarONIUXCS Pa3BHBAIOTCS TO3HABATEIHHBIC
WHTEPEChl W HWHTEIUJIEKTYaJIbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CaAMOCTOSATEIBHOM
MpUOOPETEHUST 3HAHWKA M0 XWMHH B COOTBETCTBHU C BO3HUKAIOIIUMH JKH3HEHHBIMHU
mpoOjeMaM, BOCIUTHIBAETCS OEpeKHOE OTHOIICHWS K TPUPOJE, TOHUMaHUE
3I0pOBOr0 O0pa3a KU3HHU, HEOOXOJUMOCTH NPEIYNPEKICHUS SIBICHUMN, HAHOCSIIUX
Bped 3lI0pPOBBI0 M OKpyKaromiehd cpene. OHM OCBaWBaIOT MPHUEMBI TPaMOTHOTO,
0€30MacHOr0 MCIOJIb30BAHUSI XMMUYECKUX BEIIECTB W MATE€pUaJOB, MPUMEHSIEMBIX B
OBITY, CETbCKOM XO341CTBE M Ha TIPOU3BOJICTBE.

[Ipu  cTpykTypupoBaHUM  cOAepKaHUsA  0oO0uIeo0pa3oBaTeIbHON  yueOHOI
JTUCITUTUTNHBI TSI PO ECCHOHANTBHBIX 00pa30BaTEIbHBIX OPraHU3AlNNA, PEATU3YOIINX
00pa3oBaTeIbHYIO MPOrpPaMMy CpeIHEero oOiiero oOpa3oBaHUsl B Mpejesiax OCBOCHUS
OIIOIT CITO nHa 6a3e OCHOBHOIO 00IIEro OOpa3oBaHUs, YYUThIBaIach OOBEKTHUBHAS
peanbHOCTh — HEOONBIION OO0OBEM YacoB, OTHYIICHHBIX HAa HW3YYCHHUE XHMHH U
CTpEMJIEHHE MAaKCUMAJIbHO COOTBETCTBOBATh UM Pa3BUBAIONIETO OOYUYCHHS.
[TosToMy TeopeTHueckre BOMPOCHI MaKCUMaJIbHO CMEIICHBl K Hadaly HW3Yy4YeHUs
JTUCITUTUINHBI, C TEM 4TOOBI TOCIENYIOMUH (DaKTUIECKUI MaTepuasl pacCMaTpUBAJICS Ha
OCHOBE U3YUYEHHBIX TEOPHI.

Peanuzanms 1eQyKTUBHOTO TOMXO/Ma K M3YYCHHIO XHUMHH CIIOCOOCTBYET
Pa3BUTHIO TAKUX JIOTUYECKUX OTIEPAIMi MBIIUICHUS, KaK aHAJIN3 U CUHTE3, 00001IeHne
Y KOHKpETH3aIlsl, CPAaBHECHUE M aHAJIOTHSI, CHCTeMAaTH3aIus U KilaccuuKaIus u Jip.

B npouecce wu3yueHUs XUMHUU TEOPETHUECKUE CBEIEHUS JIOMOJHSAIOTCS
JEMOHCTPALUAMH, JIA0OPATOPHBIMH ~ OMNBITAMH U MNPAKTUYECKUMHU  3aHSATHUSMHU.
3HAYUTETFHOE MECTO OTBOJIUTCS XUMUYECKOMY dKCIIepUMeEHTY. OH OTKpPBIBAET



BO3MOXXHOCTh (OPMHUPOBATH y OOYyYaIOLIUXCS CIlelUaIbHble MPEIMETHbIC YMEHHS:
paboTaTh C BEIIECTBAMM, BBINOJHATH MPOCThIE XUMUYECKHUE OMBITHI, YUYUTh
0€30MacHOMY M 9KOJOIMYECKH IPaMOTHOMY OOpAIlleHHIO C BEIIECTBAMM, MaTepualaMu
U MPOIIECCaMHU B OBITY U HA IPOU3BOJICTBE.

JUis  opraHuM3alM BHEAyAUTOPHON CaMOCTOATEIbHONW pabOThl CTYAEHTOB,
opnageBatroumx npogeccusimu CIIO TexHmueckoro mnpoduias MNpoPecCHOHATBHOIO
oOpa3oBaHMsI, IPEACTAaBICH IPUMEPHBI IepedyeHb pedepaToB  (JOKIAIOB),
WH/IMBU1yJIbHBIX TPOEKTOB.

B nmnpomecce wu3yueHus XUMHM BaxHO (QOpMUPOBATH HH(DOPMALMOHHYIO
KOMIIETEHTHOCTh oOOyuwatounmxcsa. [lostomy mnpu opraHuzaluu CaMOCTOSTEIbHOU
paboThl HEOOXOIMMO  AaKIEHTHPOBaTh BHUMaHHE OOyYarOIIMXCsi Ha IIOHUCKE
uHpopmanuu B cpelacTBax MaccMmenua, HWHTepHere, y4eOHOH U CIELHATBHON
JUTEPATYPE C COOTBETCTBYIOLIUM O(POPMIICHUEM U NIPEICTABICHUEM PE3YIbTATOB.

N3yuenne  oOmieoOpazoBaTeNbHONM  y4yeOHOM  MUCHUIUIMHBL  «XUMHUS»
3aBepllaeTcs MOoABEACHUEM UTOrOB B (hopMme U PepeHIIMPOBAHHOIO 3a4€Ta B paMKax
MIPOMEXYTOUYHOM aTTecTanuu cTyfaeHToB B mpouecce ocBoenus OIIOII CIIO ¢
nosrydeHueM cpeaHero obmero oopazoBanus (IITIKPC) mo mpodeccun 23.01.06
«MamvHHACT JOPOKHBIX U CTPOUTENBHBIX MAIIHH.

MECTO YYEBHOHN JUCIUIIJIMHBI B YYEFHOM ILTIAHE

YyeOHas qucruIuinHa «XUMUSD» SBISCTCS YISOHBIM MPEAMETOM IO BRIOOPY H3
oOs1i3atenbHOM TipeaMeTHon obnactu «EctectBeHHbie Hayku» PI'OC cpennero oduiero
o0Opa3oBaHUs.

B mnpodeccronanpHbIX  00pa30BaTENbHBIX OpPraHU3ANMAX, PEATUIYIOIINX
00pa3oBaTeIbHYI0 MPOrpPaMMy CPEIHEro o0IIero oOpa3oBaHUs B Mpenesiax OCBOCHUS
OIIOII CIIO na 6a3e ocHOBHOTO 00111eT0 00pa3oBaHus, yueOHas AUCIUILUIMHA
«Xumus» uszydaercs B obmeoopazoatenbHoM mukie yueoHoro OIIOIT CIIO na 6aze
OCHOBHOTO 00I1Iero 00pa3oBaHUsl C TOJYyYEHHUEM CpEeAHEro oOmero oOpa3oBaHUS
(ITIKPC) no npodeccuu 23.01.06 «MammHUCT JOPOKHBIX U CTPOUTEIBHBIX MAITUH.

B yueOnbix mnanax [HITKPC no npodeccun 23.01.06 «MammHUCT JOPOXKHBIX U
CTPOUTENBHBIX MAIlIMH» MECTO YYeOHOW ANCHMIUIUHBI «XHUMHS» — B COCTaBe
0011e00pa3oBaTeNbHbIX y4€OHBIX JUCHUIUIMH 1O BBIOOPY, (QOpMUpYEMBIX U3
o0s3aTenbHbIX MpeaMeTHbIX obnacteir GI'OC cpennero oOmiero oOGpa3zoBaHus, IS
npodeccuii CI1O Texuuueckoro npodusis npodhecCuoHaILHOTO 00pa30BaHMUs.

PE3YJBbTATHI OCBOEHUS YYEFHOM JUCIIUILINHBI

OcBoenue coaepkaHusi Y4yeOHOM JUCHMIUIUHBI «XUMUS», OOecreunBaeT
JOCTUKEHHUE CTYIEHTaMH CIEAYIOIUX Pe3yIbTaTOB:

JIMYHOCTHBIX:

-YyBCTBO TOPAOCTH U YBOXKEHHUS K HCTOPUU M JOCTHKEHHUSIM OTEUECTBEHHOMN
XUMHUYECKON HayKd; XUMHUYECKH TIPaMOTHOE TIOBEJCHHE B MNPOQPEeCcCHOHATbHON
TS TeIbHOCTH U B OBITY TIpU 0OpaIleHny ¢ XMMUYECKMMHU BELIECTBAMH, MaTepHallaMu U
IpOLIECCaMU;

-TOTOBHOCTh K NPOJOJDKEHHIO OOpa30BaHMS M TIOBBIIICHUS KBaTU(UKAIMH B
M30paHHOH MpodecCuoHaNbHON NeSTENFHOCTH U 00BEKTUBHOE OCO3HAHUE POJIH



XUMUYECKUX KOMIIETEHITUN B ATOM;

-YyMEHHE WCIOJb30BaTh JOCTIKCHHUS COBPEMEHHOM XHMHYECKOW HAyKd W
XUMUYECKUX TEXHOJIOTMM JUIsl TOBBIMIEHUS COOCTBEHHOTO HMHTEIUIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM MpodeccuOHaIbHON AeSTENbHOCTH;

MeTanpeIMeTHbIX:

-ACTIOJb30BAHNE PA3JIMYHBIX BHUJIOB MO3HABATEILHON ACATEIHHOCTH W OCHOBHBIX
WHTEJUICKTYaJIbHBIX ~omeparuii  (IIOCTaHOBKM 3aja4yd, (OPMYJIUPOBAHHS THUIIOTE3,
aHajM3a U CUHTE3a, CPaBHEHHUS, 000OIICHNS, CUCTEMAaTHU3alllN, BBISIBIICHUS MPUINHHO-
CIICICTBEHHBIX CBSI3€H, MOMCKA aHAJIOTOB, (DOPMYIHMPOBAHUS BBIBOJOB) ISl PEIICHUS
MMOCTABJICHHOW 3a/lay, MPUMEHEHHWE OCHOBHBIX METOJOB TO3HAHUS (HAOIIOICHUS,
HAy4YHOTO 3KCIEPUMEHTA) I U3yUYEHHUS Pa3IMYHBIX CTOPOH XHMHUYECKUX OOBEKTOB U
MPOIIECCOB, C KOTOPHIMH BO3HHUKACT HEOOXOIMMOCTH CTaJIKUBAaThCS B
npodeccroHansHO chepe;

-UCTOJb30BAHUE  PA3JIMYHBIX UCTOYHUKOB I TOJYYCHHUS  XHUMHYECKOU
uHboOpMaIlK, yMEHHUE OIEHUTh €€ JOCTOBEPHOCTh JUISl JOCTHKEHUSI XOPOIIUX
pe3yiabTaToB B podeccuoHanbHOU cepe;

npeaIMeTHbIX:

-c)OPMUPOBAHHOCTH MPEACTABICHUI O MECTE€ XMMHUHM B COBPEMEHHOM Hay4YHOU
KapTHHE MHpa; TOHHMAaHHWE PO XHUMHH B (GOPMHUPOBAHWU Kpyrosopa u
(GYHKIIMOHATBHOW TPAMOTHOCTH YeJIOBEKA VIS PEIICHUS MMPAKTHYECKHUX 3a]1a4;

-BJIaJICHUE OCHOBOTIOJIATAOIIMMH XUMHUYECKUMHU TTOHATUSIMU, TEOPUSIMH, 3aKOHAMHU
U 3aKOHOMEPHOCTSIMU; YBEPEHHOE TIOJIb30BAHUE XUMHUYCCKON TEPMHUHOJOTHCH U
CHUMBOJIUKOM;

-BJIaJICHUE OCHOBHBIMHM METOJIaMH HAyYHOTO TIO3HAHUS, UCIIOJIb3YEMbIMHA B XUMHUH:
HAOJIIOICHUEM, OIHMCAHUEM, HW3MEPEHUEM, HKCIIEPUMEHTOM; yMEHue 00pabaThiBaTh,
OOBSACHSATH pe3yJbTaThl MPOBEACHHBIX OMBITOB W JENaTh BBIBOABI, TOTOBHOCTH U
CIIOCOOHOCTH MPUMEHSITh METO/IbI TIO3HAHUS TIPU PEIICHUH MPAKTUYECKUX 3aa4;

-c)OPMUPOBAHHOCTh YMEHHS JaBaTh KOJUYECTBEHHBIC OLICHKHM U TPOU3BOIMTH
pacyeTsl 0 XUMHUYECKUM (OopMyJiaM U YpaBHEHUSM;

BJIQJICHUE TPABWJIAMH TEXHUKH OE€30MacHOCTH MPU UCIOIH30BAHUU XUMHUYECKUX
BEIIECTB;

-c()OPMUPOBAHHOCTh COOCTBEHHOM TMO3UIMM TIO OTHOIICHUIO K XUMHYECKOU
uH(pOpPMaITUH, TTIOJTyJ4aeMOl U3 pPa3HbIX HCTOYHUKOB.

COJIEPKAHUE YYEBHOU JUCITUTIIMHBI

Texunueckuii npoguiib NpoPeccuoHATBHOr0 00pa3oBaHUS
Beenenue

Hayunble wmeTonpl 1I03HAaHUS BEIIECTB M XUMHWYECKHUX sBIIEHUW. Pomb
AKCIIEPUMEHTA U TEOPUU B XUMHUU. MoJIeTMpOBaHNE XUMHUECKUX MTPOIIECCOB. 3HAUCHUE
xumun npu ocBoeHuun npodeccuit CIIO u cnemmanbHoctelt CIIO TexHHUYECKOTO
npoduist mpodhecCUOHATBHOTO 00pa30BaHUs.

1. Opranuyeckasi XuMus



1.1. OcnosHnble nonamus o0peaHUYeCKOU XUMUU U mMeOPUs CHMPOEHUS
Op2aHUYeCcKUX COeOUHEeH Ul

IIpeamer opranuyveckoit xumuu. [IpupoaHbie, UCKYCCTBEHHBIE U CUHTETHUECKUE
oprannyeckue BeulectBa. CpaBHEHNE OPTAHUYECKHUX BEIIECTB C HEOPTaHUYECKUMH.

BaneHTHOCTh. XMMHUYECKOE CTPOCHHE KaK TOPSANOK COCIUHEHUS aTOMOB B
MOJIEKYJIBI 10 BaJIEHTHOCTH.

Teopusi crpoeHusi oprannyeckux coeauHenuii A. M. byriepoBa. OcHoBHbIE
MOJIOKEHHUSI TEOPUM XHMHYECKOrOo CTpoeHus. M3omepuss u u3zoMepbl. XHUMHUYECKHE
(bopMyIIbl U MOJIENIA MOJIEKYJT B OPTaHUYECKON XUMHUH.

Knaccupuxkanuss opranmdeckux BemlecTB. Kiaccudukanus BemecTB 110
CTPOEHHUIO YIJIEPOJHOr0 CKeJleTa U HAIWYUI0 (PYHKUMOHAIBHBIX TIpyni. ['omonoru u
romosiorusi. Hawana Homenknatypsl [UPAC. Kiaaccupukanusa peakuuii B
OpraHu4ecko xummuu. Peakuuu npucoeqrHeHusl (TMIPUPOBAHUsS, TAJIOTEHUPOBAHUS,
TUAPOTAIOTCHUPOBAHUs, THUAparanuu). Peaknuu oTmersieHus (AeTuapupoBaHus,
NErUApOraJloOreHUpOBaHMs,  aerujapatauuu). Peakuumm — 3amemieHus.  Peakuuwu
U30MEPU3ALIAH.

Jemoncmpayuu

Mogenu MoJIEKyJI TOMOJIOTOB ¥ U30MEPOB OPraHUYECKUX COCIUHEHUM.

KadectBeHHOE€ OOHapykeHHE YTriepoja, BOJOpOJa M XJopa B MOJIEKyJax
OPTraHUYECKUX COCAUHECHUM.

Jlabopamopnas paboma

Neo 1 «M3rotoBiieHrEe MOIEIIE MOJIEKYJT OPraHUYECKUX BEILIECTBY.

[Ipaktuueckoe 3anarue Ne 1  «Pemenue 3amau Ha onpeeneHe MOJEKYIISIPHON
(bopMyIIBI YIIIEBOIOPOAAY.

1.2. Yenee000poowl u ux npupoonsvie ucmounuxku

AJkaHbl. AJIKaHbl: TOMOJIOTUYECKHI psifi, U30MEPUS U HOMEHKJIATypa AJIKaHOB.
XHWMHYECKHE CBOMCTBA aJKaHOB (MeTaHa, 3TaHa): TOPEHUE, 3aMEIIEHUE, Pa3JIoKEeHHeE,
neruprupoBanue. [IpumeHeHne ajkaHoB Ha OCHOBE CBOMCTB.

AJIKeHbI. DTUJICH, €r0 MoJyuyeHue (JeruapupoOBaHUEM ITaHAa, NENOJUMEpU3alIUeH
MOJIUATUIIEHA). 'OMONOrnYecKuil psijl, ”30MepHs, HOMEHKIIATypa AJIKEHOB. XUMUYECKHE
CBOMCTBA ATUJIEHA: TOPEHUE, KaUEeCTBEHHbIE peakiuu (o0eciBeYnBaHUE OPOMHON BOJIbI
Y pacTBOpa MepMaHraHaTa Kajius), rupaTtanus, noauMmepusanus. [Ipumenenue stuieHa
Ha OCHOBE CBOMCTB.

JAuenbl u kayuyyku. [lonsATHEe 0 qUEHAaX Kak yrieBOIOpoAax C ABYMS JBOMHBIMU
cBs3siMu. ComnpshKeHHbIE JUEHbl. XUMHUYECKHe CBoiicTBa OyTamueHa-1,3 ¥ m3ompeHa:
oOecBeuyrBaHle OpOMHOM BOJbl M TOJUMEpU3alMs B Kayuyyku. HaTypasibHblil u
CUHTETUYECKUE KayuyKu. Pe3uHa.

AJNKUHBL.  AnerwieH.  XHMHYECKHE  CBOMCTBAa  alleTUJICHA:  TOPEHME,
oOeciBeyrBaHre OpPOMHOM BObI, MPUCOCAMHEHUN XJOPOBOAOPOJA W THApATAIIMS.
IIpumenenne aneruneHa Ha OCHOBE CBOMCTB. MeXKinaccoBas HM30MEPUS  C
aJKaMCHAMMU.



Apenbl. ben3on. XuMudeckue cBocTBa O€H30J1a: TOPEHUE, PEAKIIMK 3aMEILEHUS
(ramoreHupoBanue, HUTpoBaHue). [I[pumeHeHne 6€H301a HA OCHOBE CBOWCTB.
IIpupoaHbIe HCTOYHUKH YIJIEBOAOPO/IOB.
[IpupoaHblii ra3: cocTaB, IPUMEHECHHUE B KAYECTBE TOILJIMBA.
Hedte. Coctas u nepepabotka nedtu. [leperonka nedpru. Heprenpomykrsr.
Jemoncmpayuu
['openne meTaHa, ITUIECHA, AallETUJIEHA.
OTHollIeHHE METaHa, YTUIICHA, alleTUJIeHa U O€H30J1a K pacTBOpaM IepMaHraHaTa
Kanusi 1 OpOMHO# BoIE.
[Tonydenue 3TrIIeHa peakuren TeruapaTalyy dTaHOJa, aleTUIIEHa — THAPOJIU30M
KapOuaa KajabIusl.
Pa3noxenue kaydyka pyu HarpeBaHUM, UCIBITAHUE ITPOyKTOB Pa3JI0KEHU Ha
HETIPEIEIBHOCTb.
Konnekuus o6pa3nos Heptu 1 HEPpTenpoaykToB. Komnekuns «KameHnHslil yroas u
MPOIYKLHS KOKCOXUMHYECKOTO MPOU3BOJICTBAY.
Jlabopamopnwie pabomut
Ne 2 «OsnakomiieHHe C KOJUIeKIMEeH oOpa3noB HEPTH U MPOIYKTOB €€
nepepadoTKm.
Ne 3 «O3HakomIIeHHE € KOJUIEKIMEN KaydyKOB M 00pa3laMu U3JEIUi U3 PE3UHBI.
IIpakTHuyeckas padora Ne 1 «KayecTBeHHBIM aHAJIN3 OPraHUYECKUX
COEMHEHUI.
IIpakTuueckas padora Ne 2 «IlosryueHne 3TUIEHA U ONBITHI C HUM.

1.3. Kucnopoocooepicawmue opeanuyueckue coeOuHeHuUs

Cmuprel. [lonyueHue sTaHona OpOKEHHEM TJIIOKO3bl UM THApaTalued 3THIICHA.
I'unpokcunpHas rpynna kKak (QpyHKimoHanbHad. [ToHsTHE O IpenenbHbIX OJHOATOMHBIX
cnupTax. XMMHUYECKHE CBOMCTBA ATaHOJIA: B3aUMOJCHCTBUE C HATpUEM, 0Opa3oBaHUE
IPOCTBIX U CIIOKHBIX 3()UPOB, OKHUCIEHHUE B alibaerul. [lpuMeHenune sTaHona Ha OCHOBE
CBOMCTB. AJIKOT'OJIM3M, €T0 MOCJIEICTBHS U1 OPraHU3Ma YEeJI0BEKa U MPEAyNPEKICHUE.
I'muepuH kak mnpencTaBUTENb MHOIOATOMHBIX CIHUPTOB. KaduecTBEHHas peakuus Ha
MHOTr0aTOMHbIE cupThl. [IpruMeHenue rmnepusa.

®enon. duznyeckue M XUMHUYECKHME CBOMCTBa (eHona. B3aumHoe BhusiHUE
aTOMOB B MOJeKyJie (peHona: B3aWMOAEWUCTBHE C TUAPOKCUIOM HATPUS U A30THOU
kuciotoit. [I[pumenenue heHona Ha OCHOBE CBOWCTB.

Aapaernabl. Ilonarue o0  anpaerupax.  AjbaerugHas — rpymna — Kak
dyHkuroHanbHasi. PopManbIerul U €ro CBOMCTBA: OKHUCIEHHE B COOTBETCTBYIOIIYIO
KHCJIOTY, BOCCTAHOBIICHME B COOTBETCTBYIOIIMKA cnupT. llomydeHune anbaeruyion
OKHUCJIEHUEM COOTBETCTBYIOIIMX cUPTOB. [IpuMeHnenre GpopmManbaeruia Ha OCHOBE €ro
CBONCTB.

KapoOonoBbie kuciaorbl. [loHsiTue 0 KapOOHOBBIX KuchoTax. KapOokcunbHas
rpynna Kak (QyHKIMOHalbHAs. ['OMOJOrMuYeckuid psJ NpedenbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCHOT. IlomyuyeHne KapOOHOBBIX KHUCIOT OKUCIEHHEM allbJETHUJIOB.
XUMHUYECKHE CBOMCTBA YKCYCHOM KUCIIOTBI: OOLIME CBOWCTBA C MUHEPATIbHBIMU



KHCJIOTaMU ¥ peakius drepudukanuu. [IpumeHenne yKCyCHOW KHUCIOTHI Ha OCHOBE
CBOKMCTB. BpICcIIne KUPHBIE KACIOTHI HA PUMEPE NAIBMUTUHOBOW U CTEAPUHOBOM.

Caoxuble 3¢pupbl U :Kupbl. [lomydeHune CcIOXHBIX 3(QUPOB peakuen
srepudukanuu. Croxapie dPUpbl B Tpupoje, UX 3HaueHue. [[pUMEHEHHE CIIOXKHBIX
a¢upoB Ha ocHOBe cBOMCTB. Kupwl kak cioxHbie 3¢upsl. Kinaccudukanus Kupos.
XWUMHUYECKHE CBOWCTBA JKHUPOB: THUAPOJIM3 M TUAPUPOBAHUE KUIAKHX KUPOB.
[IpumMeHeHune )KUPOB HA OCHOBE CBOMCTB. MbLIa.

YrueBoasbl. YTIIeBOIbl, UX KiIaccuPUKalys: MOHOCaxapu bl (TI0Ko03a, GpyKTO3a),
aucaxapupl (caxapo3a) M mojucaxapuibl (Kpaxmal W uemnonosa). [nmokoza —
BCILIECTBO C JIBOMCTBEHHOW (YHKIIMEH — adbJeruJoCHUpPT. XUMHYECKUE CBOWCTBA
TJIFOKO3bI: OKUCJIEHUE B TJIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHUE B COPOUT, CITUPTOBOE
Oopoxenue. [IpumeHeHne riaOKo3bl HA OCHOBE CBOMCTB. 3HAUYEHHUE YIJIEBOJIOB B KUBOU
IIPUPOJE U KU3HU YesoBeKa. IIoHATHE 0 peakuusax NOJMKOHICHCAUUU U TUAPOJIN3a Ha
IIPUMEPE B3aUMOIIPEBPALLICHUI: TJII0K03a <> TOJIMCaXxapu/l.

Jemoncmpayuu

OKwucrneHue crnupTa B aJIbIETU/I.

KauecTBeHHBIE peaKIIMM HA MHOTOAQTOMHBIE CLIUPTBHI.

PactBopuMocCTh (heHoIa B BOJIe TP OOBIYHOM TeMIepaType U HarpeBaHUU.

KauectBennsie peakiuu Ha (HEeHOM.

Peaxiusi cepeOpsiHOTO 3epKalia ajabJAeTUI0B U TIFOKO3BI.

OxkuclieHre aabJAeTu/I0B U TIIOKO3bI B KUCJIOTY € TOMOIIBI0 ruapokcuaa meau (11).
KauectBennas peakius Ha kpaxmail. Kosuiekiust 2(upHBIX Mace.

Jlabopamopnuie pabomut

Ne 4 «PacTBOpeHuE rHIleprHa B BOJIE U B3aUMOJICUCTBUE C TUAPOKCUIOM MEIU
(11).

CBoiicTBa YKCYCHOM KHCIIOTBI, OOIIME CO CBOMCTBAMH MUHEPATBHBIX KUCIIOT).

Ne 5 «JlokazarenbCTBO HENPEAECIBHOIO XAPAKTEPA JKUAKOTO KUPay.

IpakTuyeckas padora Ne 3 «CrupTsl U HEHOIBD.

IpakTuyeckas padora Ne 4 «KapOoHUIbHBIE COSTMHEHUS YTIIEBOIOPOIOBY.

IIpakTuyeckas padora Ne 5 «KapOOHOBBIE KUCITOTHI.

IIpakTuyeckas padora Ne 6 «CuHTE3 CIOKHOTO 3(hUpay.

IIpakTnueckas padora Ne 7 «YrieBoab».

[Ipaktuueckoe 3anstue Noe 2  «PemieHwe  pacyeTHbIX 3aJad 1O  TeMe
«Kucnoponoconepxaiire OpraHn4ecKue COSIUHEHUSD)

1.4. A3omcooeporcawjue opeanuueckue coeounenusn. Ionumeput

Amunbl. [lonarue o0 amuHax. Anudarnueckue amMHHbBI, UX KIacCHU(PUKALMS U
HOMEHKJIAaTypa. AHWIMH KakK opraHudeckoe ocHoBaHue. [lomydyenue aHmiMHa Wu3
HUTpoOeH301a. [I[pruMeHeHre aHnIMHa Ha OCHOBE CBOWCTB.

AMHUHOKHCJIOTBI. AMUHOKHUCIOTHI Kak aM@oTepHble NUPYHKIIMOHAIBHBIC
OpraHUYECKUE COECIMHEHUSA. XMMHUYECKME CBOMCTBA aMUHOKHCIIOT: B3aUMOJIEHCTBHE C
miesioyamMu, KHCJIOTaMu U APYr ¢ Jpyrom (peakuusi noiuMkoHjaeHcauuu). llentumnas
CBA3b U NoJunenTuasl. [I[puMeHeHrne aMMHOKHUCIIOT HAa OCHOBE CBOMCTB.
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Bbeaku. [lepBuunasi, BTOpUYHas, TPEeTUYHAs CTPYKTYpbl O€NKOB. XHUMHUYECKHE
CBOWCTBAa OCJIKOB: TOpEHUE, JeHaTypalus, TUIPOJU3, I[BETHbIE  PEaKIUU.
buonoruyeckue ¢pyHKIIMN OCIIKOB.

Ioaumepsl. benku u monrcaxapuibl Kak OMOTIOJIMMEDHI.

IlmacTmacebl.  IlonydeHne  moIMMEpPOB — peakUMEd  MOJMMEpU3alMu |
ITOJIMKOHICHCAIIUH. TepmoriacTUYHbIC 5 TEPMOPEAKTUBHbBIEC TJIaCTMAacCHI.
[IpencraBuTenu miaacTmacc.

Bosokna, X  KiIaccupuxanms. [TosmydyeHue  BOJIOKOH. OTnenpHBIE
MPEJICTABUTENN XUMAYECKAX BOJIOKOH.

Jemoncmpayuu

B3anMopelicTBue aMMMaka M aHWIWHA C COJITHOM KMCJIOTOM. Peakius aHuiInMHA C
OpoMHOM BojioM. JloKa3aTeabCTBO HaMW4UsA (PYHKIMOHAJIBHBIX TPYIII B pacTBOpax
aMHUHOKHCJIOT. PacTBopeHue u ocaxkaeHue 0eiakoB. LIBeTHbIe peakiuu 60enkoB. ['opeHue
IITUYBETO Nepa Y MIEPCTIHON HUTH.

Jlabopamopnuie pabomut

Ne 6 «PacTBOpeHHe OETKOB B BOJIEY.

Ne 7 «OOHapyxeHre 0eIKOB B MOJIOKE M MSICHOM OYJILOHEY.

Ne 8 «/lenaryparus pactBopa 0eka KyprHOTO Siilia CIIMPTOM, pacCTBOpaMHU CoJiei
TSKEIIBIX METAJJIOB U ITPU HArPEBAHUMY.

Ilpakmuueckue padbomuwl

Ne 8 «Pemenue skciepuMeHTaIbHBIX 3a71a4 Ha UACHTH(PUKAIINIO OPTaHUIECKUX
COCJIMHCHUI .

Ne 9 «Pacno3HaBaHue MaacTMacc U BOJOKOH).

2. O01as 1 HeOpraHn4yecKast XuMMs
2.1. OcnosHnble nonamus u 3aKOHblL XUMUU
OcHoBHbIe NOHATUS XuMHHU. BemectBo. AToM. Moiekyna. XUMUYECKHA
aneMeHT. Asutotponius. IIpocTtele W ciloXkHBIE BemiecTBa. KadeCcTBEHHBIN WU
KOJMYSCTBEHHBIM COCTAB BEIIECTB. XMUMHUYCCKHE 3HAKU U (popMyJibl. OTHOCHUTEIBHBIC
aTOMHasi U MOJIEKYyJIsipHas Macchl. KonnuecTBo BeliecTna.

OcHoBHbIE 3aKOHBI XUMHUHU. CTEXMOMETPHS. 3aKOH COXPAHEHUSI MACCHI BEILIECTB.
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB MOJEKYJSIPHON CTPYKTYphl. 3aKOH ABOTaJpo H
CJICJICTBHS U3 HETO.

PacuerHbie 3amaun Ha HAXO0XIAECHUE OTHOCUTEIIBHOM MOJIEKYJISIPHOW MAaCChl,
OIPEJICIIEHUE MACCOBOM JOJIU XUMHUYECKUX JIEMEHTOB B CJIOKHOM BEILIECTBE.

Hemoncmpayuu

Moaenu aTOMOB XMMHUYECKUX 3JIEMEHTOB.

Mopenu MoJIeKyJ MPOCTHIX U CIIOKHBIX BEMIECTB (11apoctep:kHeBbie U CTroapTa—
bpurne6a). Komtekius mpoCThIX U CIOKHBIX BEIIIECTB.

HexkoTtopsie BemiecTBa KOJIUYECTBOM 1 MOJIb.

Monens MonsipHOro o0bema ra3on. Amutorponus pocdopa, KuciIopoaa, 0I0Ba.

[Ipaktrueckoe 3ansTre Ne 3:
«PacueTHple 3aJauM  Ha HAXOXKIAEHHUE OTHOCHUTEIBHOW MOJIEKYJSIPHOW MAaCChI,
ONPEAECICHUE MACCOBOM JOJIM XUMUYECKHUX 3JIEMEHTOB B CII0KHOM BEILIECTBEY.
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2.2. Ilepuoouueckuni 3axon u Ilepuoduueckana cucmema Xumu4eckKux
anemenmos /. H. Menoeneeea u cmpoenue amoma

IMepuoanueckunii 3axkon JI. HW. MengeaeeBa. Ortkpeitue /[l N
MenneneeBsiM [lepuoanueckoro 3akoHa. Ilepuoaudeckuii 3akoH B GopmynupoBke /1.
N. MenneneeBa. [lepuonnueckas Tabnuiia XUMMHUYECKUX 3JIEMEHTOB — TIpaduueckoe
OTOOpaKEHUE TMepUoJUYecKoro 3akoHa. CTpyKTypa TMEepUOANYECKOM  TaOJIUIIbL:
nepuoapl (Majbie U 00JbIINE), TPYIIH (TJIaBHAS U MOO0YHAs).

Crtpoenue aroma u Ilepmoamueckmii 3akon /I. U. MenpgeneeBa. Atom —
CJIOXHas yacTuna. Sapo (IpoTOHBI U HEUTPOHBI) U AJIEKTPOHHASI 000I0UKa. M30TOMbI.
CtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJbIX Nepro10B. OCOOEHHOCTH
CTPOCHHUS DJEKTPOHHBIX O000JOYEK AaTOMOB DJIEMEHTOB OOJIBIIMX  TEPHOJOB
(nepexonnbix anemeHToB). [lonatue 06 opOurtansx. S-, p- u d-opOurtanu. DIEKTPOHHBIC
KOH(MUTYpaIIMA aTOMOB XUMHYECKUX DJIEMEHTOB.

CoBpeMenHas dhopmyupoBKa [Teprnonnueckoro 3aKOHa. 3HaueHue
Ilepnogmueckoro 3akoHa u llepuonnueckon cucreMbl XUMHU4YecKux 3yeMmeHToB JI. .
MenneneeBa aJis pa3BUTHS HAYKW U IOHUMAaHUSI XUMUUYECKON KapTUHBI MUPA.

Jemoncmpayuu

Paznuunbie popmel [leprogudyeckoit cucTeMbl XUMUYECKUX d51eMeHTOB 1. .
MenneneeBa. Jlunamuueckue TabIuIsl 175 MoaenupoBanus [leproguyeckoit CUCTEMBI.

DJIEKTpU3aLMS TEX U UX B3aUMOJICHCTBUE.

Jlabopamopnas paboma

Ne 9 «MopgenupoBanue mnoctpoenus [lepuonnueckor TaOMHUIBI XUMHUYECKHX
AJIEMEHTOB.

[Ipaktnueckoe 3anarue Ne 4 «OmnpeneneHue TOJOXKEHUS DJIEMEHTA B
Ileppogmueckoir  cucrteMe. XapakTEpUCTHKA  JBJIEMEHTA MO  IOJIOKEHUIO B
IIEPUOIUYECKON CUCTEMEY.

2.3. Cmpoenue seujecmea

HNonnass xummyeckasi cBsi3b. KaTuoHbl, MX oOpa3oBaHuME H3 aTOMOB B
pe3yibTaTe mpoliecca OKUCIeHUs. AHUOHBI, UX 00pa30BaHHE M3 aTOMOB B PE3yJIbTaTe
IpoLecca BOCCTaHOBIICHUA. IOHHAsI CBSI3b KaK CBSI3b MEXKIY KATHOHAMH U AaHUOHAMH 32
CYET DJEKTPOCTATHUECKOro MpuTshKeHus. Kiaccudukaiys MOHOB: TIO COCTaBy, 3HAKY
3apsna, HAIWYUIO0 TUAPATHOW 000509ku. HOHHBIE KPUCTAUIMYECKHE PEIICTKH.
CBoiicTBa BEUIECTB C MIOHHBIM TUIIOM KPUCTANIMYECKON PEIIETKH.

KoBanenTHasi xumu4yeckasi cBsi3b. MexaHu3M 00pa30BaHUsI KOBAJCHTHOUW CBSI3U
(OOMEHHBIT W JTOHOPHO-AKIEITOPHBIN). DJIEKTPOOTPUIIATENBHOCTh. KoOBaJIeHTHBIE
MOJIIPHAS. YW HENOJISIpHAas CBsi3W. KpaTHOCTh KOBAJIEHTHOM CBSI3U. MOJIEKYJSIPHBIE U
aTOMHBIE KpUCTAUIMYeCKHe pemieTku. (CBOWMCTBa BEIIECTB C MOJICKYJISIPHBIMH U
ATOMHBIMU KPUCTAJUIMYECKUMU PEIIETKAMU.

Mera/uinyeckasi CBfI3b. MeTamuueckas KpPUCTAUIMYECKAsl pelIeTKa U
METAJUIMYECKAsE XUMUYECKas CBsA3b. DU3NUECKHE CBOMCTBA METAJIIOB.

ArperaTrHble COCTOSIHUSI BellleCTB U BOAOPOAHAS CBA3b. TBEpIOe, )KUKOE U
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razoo0paszHoe cocTosiHusl BemiecTB. llepexon BemectBa M3 OJIHOTO arperaTHOro
COCTOsIHUSA B ipyroe. Bomopoanas cBsi3b.

Yucrble BemecTBa M cMecu. [loHsTne o cmecu BemiecTB. ['OMOreHHBIE H
rereporennble cMecu. CocTaB cMmeceil: oObeMHass U MaccoBasl 10U KOMIIOHEHTOB
CMECH, MaccoBas JI0JIsl IPUMECEH.

JMucnepcHble cucrembl. [lonstue o aucnepcHoi cucreme. JlucnepcHas dasza u
nucriepcuoHHas cpena. Knaccudukanus nucnepcHsix cucteM. [IoHATHE O KOTIOUTHBIX
cUCTeMax.

Jemoncmpayuu

Mopenb KpUCTAIITMYECKOU PEIIETKU XJIOpUAa HATPHUsl.

OO6pa3ibl MUHEPAJIOB ¢ MIOHHOW KPUCTAIUTMYECKOM PEIIeTKOM: KalblUTa, rajauTa.

Mogenu KpucTaluTMYeCKUX PEIIETOK «CyXOoro Jibjia» (WM ona), anmasa, rpadura
(wnu xkBapua).

[Tpubops! HA KUIKUX KPUCTAIIIAX.

OO0pasipl pa3IUYHBIX AUCIEPCHBIX CUCTEM: SMYJILCUH, CYCIIEH3UH, a3p030JIeH,
resen U 30J1€H.

Koarynsuus.

Cunepesuc.

Oddext Tunnans.

Jlabopamopnwie pabomut

Ne 10 «IIpuroroBnenue cycneH3un kKapOoHaTa KalabIUs B BOJEY.

Ne 11 «IlonydeHnne 3MyJIbCHM MOTOPHOT'O MACIIa.

No 12 «O3HakomiieHHE CO CBOMCTBAMHU IUCIIEPCHBIX CUCTEM).

ITpaktuueckoe 3anstue Ne 5 «Pemenue 3aaa4 mo teme «CTpoeHHUE BEIIECTBA»

2.4. Booa. Pacmeopul. Inekmpoiumuueckas OUccoyuauus

Bonxa. PacrBopsl. PacTBopenne. Bona kak pactBopurens. PactBopumocThb
BellecTB. HachlllleHHbIE, HEHACBIIICHHBIE, TMEPECHIINICHHBIE PACTBOPHL. 3aBUCHUMOCTH
pPacTBOPUMOCTH Ta30B, KUJKOCTEH M TBEPABIX BEIIECTB OT PA3IUYHBIX (PAKTOPOB.
MaccoBas 10Jis1 paCTBOPEHHOTO BEIIECTBA.

JJIeKTPOJIUTHYECKAST  AMCCONMUALMS.  OJICKTPOJIUTBI W HEDJIEKTPOJIMUTHI.
DJIEKTPOJIUTHYECKAS OUCCOUMAMA. MeXaHU3Mbl SJICKTPOJMTUYECKON IUCCOLUAIUN
JUIL BEIIECTB C pA3JUYHBIMM THUIAMH XHUMHUYECKOW CBs3U. [HMApaTupoBaHHbIE U
HETUJIPAaTUPOBAaHHbIE MOHBI. CTENEHb 3NEKTPOJUTHYECKON Auccounanuu. CUIIbHBIE U
cnabbie  2JEKTPOJUTHI. (OCHOBHBIC  TOJIOKEHUST  TEOPUU  DJICKTPOJIUTUUYECKOU
nucconuanu. Kuciorsl, OCHOBaHUS M COJIM KaK 3JIEKTPOIUTHI.

Jemoncmpayuu

PacTBOpUMOCTB BEIIECTB B BOJIE.

CoOupaHue ra3oB METOJOM BBITECHEHUSI BOJIBI.

PacTBopeHnue B BoAE CEpHOM KUCIIOTHI U COJIEM aMMOHUS.

OO0pasipl KPUCTAILIIOTUIPATOB.

N3roroBneHne rurncoBou NOBS3KH.

HUcnpiTanne pacTBOPOB  AIEKTPOJUTOB U HEJJIEKTPOJIMTOB HA  MOPEAMET
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JUCCOLMALIMH. 3AaBUCUMOCTbD CTEIEHU AIEKTPOJUTUUECKON TUCCOUMALNN YKCYCHOM
KHUCJIOTHI OT pa30aBieHus pacTBopa.

JIB>KEHUE OKPAIIEHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.

[IpuroToBieHUE KECTKOW BOJIBI U YCTPAHEHUE €€ HKECTKOCTH.

HNonutsl.

OO0pa3iibl MUHEPAJIBHBIX BOJ| Pa3JIMYHOTO HA3HAYECHUSI.

IpakTnueckas padora

Ne 10 «IIpuroroBienue pacTBopa 3aJaHHOM KOHIICHTPALUN.

2.5. Knaccugpuxkayun neopzanuueckux coeOuneHuil u ux ceolicmea

Kucaorsl u ux cBoiicrBa. KucioTsl kKak 37M€KTPOIUTHI, UX KiIacCU(UKAIIHS
[0 pa3JIM4HbIM MpPU3HAKAM. XHWMHUYECKUE CBOWMCTBA KHUCIOT B CBETE TEOPUU
3JIEKTPOJIMTUYECKOMN JACCOLIMALIAH. OcobenHnocTu B3aUMOJICHUCTBUSA
KOHLICHTPUPOBAHHOW CEPHOW M a30THOWM KHUCIOT ¢ MeTauiamMu. OCHOBHBIE CHOCOOBI
MOJTyYEHUS KUCIIOTBHI.

OcHoBaHusi M uX cBoiicTBa. OCHOBaHUS KaK 3JIEKTPOJUTHI, UX Kilaccupukanus
[0 pAa3IWYHBIM IPU3HAKaM. XHMHUYECKHME CBOWCTBA OCHOBAHUW B CBETE TEOPUHU
AJIEKTPOJIMTUYECKON aucconuannu. Pa3nokeHne HepacTBOPUMBIX B BOJI€ OCHOBAHHIM.
OCHOBHBIE CTIOCOOBI MOJYYCHUSI OCHOBAHUIA.

Comm m mx cBoiictBa. Comn kak 3neKkTponuThl. Conu cpenHue, KUCIble U
OCHOBHbIE. XUMHUYECKHE CBOMCTBA COJIEM B CBETE TEOPUM DICKTPOJIUTUUYECKON
nucconanyu. CriocoObI MoaydeHus coyei. ['uaponus coei.

Oxcuabpl U ux cpoiictBa. CoseoOpa3yronme U HecoJeo0pa3yrolue OKCHUIbI.
OcHoBHbIEe, aM(OTEPHBIE U KUCIOTHBIE OKCHUJIBI. 3aBUCUMOCThH XapakKTepa OKCHIa OT
CTETIEHH OKHCJICHUSI 00pa3ylolllero ero meramia. XUMHUYECKHE CBOMCTBA OKCHIOB.
[Tosyuenne okcuaoB.

JlemoHcTpanumn

B3auMopeiicTBre a30THOM M KOHIIEHTPUPOBAHHOW CEPHOUM KHUCJIOT C METAJIJIAMM.

I'openue docdopa u pacTBOpeHUE IPOIYKTa TOPEHUS B BOJIE.

[Tonyuyenue u cBoiicTBa aMm(pOTEPHOTO THAPOKCHUIA.

HeoOGpaTumeblii ruapoan3 kapoumaa KaabIiys.

OO6paTuMBbIi TUAPOIU3 COJIEH PA3IUYHOTO THUIIA.

Jlabopamopnwie pabomut

Ne 13 «McnibiTaHne pacTBOPOB KUCIOT HHANKATOPAMHU.

B3auMoenicTBre METAIIIOB € KUCIOTAMM.

B3aumoaeiicTBue KMCIIOT ¢ OKCHUJaMU METAJIJIOB.

B3aumonaeiicTBue KMCIOT ¢ OCHOBAHUSIMH.

B3auMoencTBre KUCIIOT C COJISIMIY.

Ne 14 «McnibiTaHKe pacTBOPOB MIEIOYEH MHIUKATOPAMH.

B3aumoneicTBue mieaodeil ¢ COISIMU.

PaznoxeHnue HepacTBOPUMBIX OCHOBAHUID.

Ne 15 «B3anmonencrsue coner ¢ MeTaaIaMH.

BzaumopencTeue conen Apyr ¢ APYrom».

No 16 «I'uaponus coseit pa3IMuHOrO TUIIAY.
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IIpakTuyeckas padora Ne 11 «PemeHue -5KCIepUMEHTAIBHBIX 337ad IO
HEOPTraHUYECKON XUMUK)

2.6. Xumuueckue peaxyuu
Knaccupukanusa  xumMuuyeckux  peakumid. Peaknuu — coenuHEHus,
pasyiokeHus, 3amernieHus, oOMeHa. Karamutuueckue peakuuu. OOpaTUMble W
HEOoOpaTHMBbIC peakIuu. [ 'OMOTeHHbIE U TE€TEPOTCHHbIC PEaKIMH. DK30TCPMUUYCCKHUE U

SHAOTEpPMUYECKHE  peakuuu.  TerioBod  3hdEKT  XUMHYECKHX  peaklui.
Tepmoxumuyeckrue ypaBHEHHUS.
OKHCIUTEBbHO-BOCCTAHOBUTEIbHbIE  PeaKI[UM. CreneHb  OKHCIJICHHS.

OkucnuTenb U BOCCTaHOBJICHUE. BOCCTaHOBUTENb U OKUCIEHHE. METO 3JEKTPOHHOTO
OasiaHca JyIsl COCTABIICHUS YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

CkopocTh XUMHYECKHUX peakumid. [[oHATHE O CKOPOCTH XMMHUUYECKUX PEAKIUU.
3aBUCUMOCTh CKOPOCTH XHMHUYECKHX PEAKIUH OT pa3IMyHbIX (HaKTOPOB: MPUPOJIBI
pearupyromux — BEHIECTB, WX  KOHLEHTPALIMM, TEMIEpaTypbl, MOBEPXHOCTH
CONIPUKOCHOBEHMS U UCIIOIb30BaHUs KaTaIU3aTOPOB.

Oo0paTumocTb XUMU4YecKHX peakuuii. O0patrumbie 1 HEOOpATUMBIE PEAKIIUU.
XHUMHUUYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEIIECHUS.

JdeMoHcTpanuu

[Ipumepsl HEOOPATUMBIX pEAKIIHM, UIYIIUX ¢ 0Opa30BaHUEM OCaJKa, T'a3a WIH
BO/JIbI. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT MPUPOJIbI pearupyrommX BEIIECTB.

B3auMopeiicTBue pacTBOPOB CEPHOM KHUCIIOTHI C paCTBOPAMH THOCYJIb(paTa HATpUs
Pa3IMYHON KOHIIEHTPAIIUU U TEMIIEPATYPHI.

Mogenb KUIAIEro ciosl. 3aBUCHUMOCTb CKOPOCTM XHWMHYECKOM pEeakiuu OT
MPUCYTCTBUS KaTaJln3aTOpa HA IPUMEPE PA3I0KEHUS MTEPOKCHAA BOAOPOAA C TOMOIIBIO
JMOKCHJIa MapraHiia u KaTasiassbl.

Mogaenp 3ieKTpom3epa.

Mogenb 35IeKTpOIM3HON BaHHBI JJI51 TOTYUEHUS AIIFOMUHMUS.

Mopenb KOJJOHHBI CHHTE3a AMMHUAKa.

Jlabopamopnuie pabomut

No 17 «Peakiius 3amMenieHus MeIM 5K€JI€30M B PaCTBOPE METHOIO KyIopoca.

Peaxmuu, naymme ¢ oOpazoBaHueM Ocaika, ra3a Ui BOIBD».

Neo 18 «3aBuCHMOCTh CKOPOCTH B3aUMOJICUCTBUSL COJISTHOM KUCIOTHI ¢ METaJlJIaMU
OT UX MPHUPOJBL. 3aBUCUMOCTh CKOPOCTH B3aMMOJICHCTBUSI IIUHKA C COJISTHOM KUCJIOTOM
OT €€ KOHIEHTPALUW.

No 19 «3aBucumocth ckopocTd B3aumojehcTBus okcuaa meau (II) ¢ cepnoit
KUCJIOTOM OT TEMIIEPATYPHD».

IIpaktrueckoe 3ansatue Ne 6 «Pemienue 3a1a4 1Mo TeMe « XMMHUYECKUE PEaKI)

2.7. Memanaot u Hememaiol
MeTtaibl. OCOOEHHOCTH CTPOEHUS aTOMOB W KpHUCTALIOB. DU3nUecKue
cBoiicTBa MeTayuioB. Kiaccudukaiys MeTamioB 1Mo pa3audaHbIM TPU3HAKAM.

XHUMHUYECKUE CBOMCTBA METANIOB. DJIEKTPOXUMHYECKUH PsJl HANPSKEHUN
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METAJIIOB. MeTamnorepmus.

O6mme  crmocoObl  moiydeHus  MeramwioB. lloHsTme o  MeTaiutyprum.
[TupomMertannyprus, THAPOMETALTYPrus U dSJeKTpoMmeTtautyprusi. CruiaBbl 4YepHBbIE U
[[BETHBIE.

Hemeranabl. OcobOeHHOCTH CTpoeHUss aroMoB. Hemeramibl — 1OpoOCThIE
BEILIECTBA. 3aBUCUMOCTh CBOWMCTB TrajJOT€HOB OT HUX IIOJOXKEHUS B MNEPUOINYECKON
cucteMe. OKHCIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE CBOMICTBA HEMETANIOB B 3aBUCHMOCTH
OT UX TIOJIOKEHUS B PSIIY DJIEKTPOOTPULIATETLHOCTH.

Jemoncmpayuu

Komneknus Metaninos.

B3anmoeiicTBrEe METAILIOB ¢ HEMETaNIaMU (3KeJie3a, IIMHKA U aJIIOMUHUS C CEPOH,
AIIOMUHUA C HOJ0M, CYpbMBI C XJIOPOM, TOPEHHE KeJie3a B XJI0pe).

['openne meTamios.

AJFOMUHOTEPMUS.

Komnekmuss wnemetaiioB. ['openue HemeramwioB (cepbl, ¢ocdopa, yris).
BriTecHeHrne MeHee aKTHUBHBIX TajJOT€HOB M3 PAacTBOPOB HMX CoOJiel Oojiee aKTUBHBIMU
rajJjioreHamu.

Mogenbs TpOMBIIIIEHHONW YCTAaHOBKY ISl TPOU3BOJICTBA CEPHOM KUCIOTHL. MoJ1enb
neyu Juisi 00kura u3BecTHsaka. Koyuiekiuy npoayKIuii CUITMKaTHONW MPOMBIIILIIEHHOCTH
(ctexna, Gapdopa, dasiHca, IIeMEHTa pa3IMYHBIX MAPOK U Jp.).

Jlabopamopnuie pabomut

Ne 20 «3akaiika u OTIYCK CTaln».

Ne 21 «O3HakoOMIIEHHE CO CTPYKTYpaMH CEPOTO M OETI0T0 YyryHay.

Ne 22 «Pacnio3HaBaHue pyJ1 xKene3ay.

Ilpakmuueckue padbomol

No 12 «PelieHue sKkCriepuMEHTAIbHBIX 3a]1au».

Ne 13 «Ilonmyuenue, cobupanue u pacro3HaBaHUE Ta30BY.

Tembl pepepaToB (I0KJI2T0B)
1. buorexHoorus u reHHas HHXeHepuss — TexHojornu XXI Beka.
2.HaHOTEXHOJIOTUSI KaK MPUOPUTETHOE HAIIPABIICHUE PA3BUTHS HAYKHU U MPOU3BOACTBA
B Pocculickon ®denepanuu.
3.CoBpeMeHHBIE METO/IbI 00€33apaKUBaHUS BOJIBI.
4. Annotponusi METAILJIOB.
5.Ku3nb u aearenbHocth . Y. Menaeneena.
6. «IleproguueckomMy 3aKOHY Oyaylee He TPO3UT Pa3pyIICHUEM. . .>»
7.Cuntes 114-ro anemenTa — TpuyM@ poCCUMCKUX (PU3UKOB-SACPIINKOB.
8.M30T01BI BOIOpOAA.
9.Vcnonb30BaHUE paIMOAKTUBHBIX U30TOMOB B TEXHUYECKUX IETISX.
10.PeHTreHOBCKOE M3IIYUYECHHUE U €r0 UCIIOIb30BAHUE B TEXHUKE U MEIUIIUHE.
11.IIna3ama — 4eTBEPTOE COCTOSIHUE BEIIECTBA.
12. Amop(dHbIe BelecTBa B IPUPOJIe, TEXHUKE, OBITY.
13.OxpaHa OKpy>Karolen cpeaibl OT XUMUUYECKOTO0 3arpsisHeHus. KonuecTBeHHbIE Xa
PAKTEPUCTUKH 3arpsI3HEHUSI OKPYKAIOIEeH CPEIbl.
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14. TlpumeHeHne TBEPIOTO U ra3000pa3Horo okcuaa yriepoaa (IV).
15.3ammra 030HOBOrO 3KpaHa OT XMMHYECKOT0 3arpsi3HEHUS.

16.I'pyOoaucnepcHble  CUCTEMBI, WX Kilaccu(uKalus U  HUCIOJIb30BAaHUE B

npoeccuoHaNbHOM NESITeIbHOCTH.

17. KocMETHYECKHE TEIH.

18.IIpuMeHeHNE CyCIIEH3UM U SMYJIbCHI B CTPOUTEIBCTBE.
19.Munepaibl 1 TOpHBIE MOPOABI KAK OCHOBA TUTOC(EPHI.
20.PacTBOpHI BOKpYT Hac. THUIBI pacTBOPOB.

21.Bopa kak peareHT u cpeaa Juisi XMMUYECKOTO ITPoLiecca.
22.Ku3sb u pestenbHOCTh C. AppeHnyca.

23.Bxyal OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE TEOPUU  DJIEKTPOJIUTHUECKOU

JTVCCOLIAALIVH.
24.Y cTpaHeHUe KECTKOCTH BOJIbI HA IMTPOMBIILICHHBIX PEIPUATHSIX.

25.CepHast KUCIOTa — «XJIe0 XUMUUYECKON MTPOMBIITUIEHHOCTY.
26.Ucnonp30BaHre MUHEPATBHBIX KUCIOT HA MPEANPUITHIX PA3TUYHOTO MPOhUIIs.
27.0OKCcHUJIbI ¥ COJIM KaK CTPOUTEIIbHBIE MATEPUAIIBI.

28.cropus rumca.

29.1ToBapeHHas COJIb KaK XUMUYECKOE ChIPHE.

30. MHoTOIMKNN KapOOHAT KabIUs: B IPUPOJIE, B TIPOMBIIILIEHHOCTH, B OBITY.
31.Peakiiuu ropeHus Ha IPOU3BOJICTBE U B OBITY.

32.BupTyalibHOE€ MOJETUPOBAHNE XUMHUECKUX MIPOLIECCOB.

33.97eKTpoJin3 PaCTBOPOB JIEKTPOIUTOB.

34.21€eKTpOJIN3 PACIIABOB JIEKTPOIUTOB.

35.[IpakTrueckoe mMprUMEHEHHUE IIEKTPOIH3a: padhuHUPOBAHHE, TATbBAHOIUIACTHKA,
rajJbBaHOCTETHS.

36. Mcropus nosryyeHust ¥ MpOM3BOJICTBA aJTFOMUHMUS.

37.21eKTpoIUTUYECKOE MOTydeHHE U pahUHUPOBAHNE METH.

38.Ku3Hb u gesatenbHOCTh 1. J[3BH.

39.Ponb MeTaiioB B Moel nmpodecCHuoHaNbHON IeITeTLHOCTH.

40.ctopust OTEUECTBEHHOM LIBETHOW METAJTypruu. POk METalIOB U CILJIaBOB B
Hay4YHO- TEXHUYECKOM Mporpecce.

41. Koppo3usi METaioB ¥ CIOCOOBI 3aIUTHI OT KOPPO3HUH.

42 .NuepTHbIe WK OJIarOPOAHBIC Ta3HI.

43 Poxnarome cojii — TaJoreHEbl.

44 Victopus MBEICKON CIIUYKHU.

45.McTopust BOSBHUKHOBEHHS U Pa3BUTHUSL OPTraHUYECKON XUMUMU.

46.Kuznb u nestenbHoCcTh A. M. byTneposa.

47.BUTanu3M U €ro Kpax.

48.P0onp OTEUECTBEHHBIX YUYEHBIX B CTAHOBIICHUU U Pa3BUTUU MHUPOBON OPraHUYECKOU
XUMHUH.

49. CoBpeMEHHbIE MPEJICTABICHUSI O TEOPUU XUMHUECKOTO CTPOECHUSI.
50.9K0n0rnYecKne acreKThl HCIOJIb30BAaHUS YTIEBOAOPOIHOTO ChIPbSI.
51.OKOHOMUYECKHUE aCIIEKThI MEXKIYHAPOAHOTO COTPYAHUYECTBA IO UCIIOJIb30BAHUIO
YIJIEBOAOPOAHOTO ChIPHSI.
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52.VcTopust OTKPBITUS U pa3pabOTKU ra30BbIX U HE(PTAHBIX MECTOPOKICHHH B
Poccuiickon ®@enepanum.

53. XuMHsl yIIIE€BOJOPOIHOTO ChIPhSl U MOsl Oyayias mpodeccusi.
54.YrneBoaopoaHOE TOILIMBO, €T0 BUIbI U HA3HAUYCHHUE.

55.CuHTeTnyecKre KayuyKu: UCTOPHs, MHOTOOOPa3ue U NEPCIIEKTUBBI.
56.Pe3nHOTEXHNYECKOE POU3BOACTBO U €TI0 POJIb B HAYYHO-TEXHHUUECKOM IIPOTPECCE.
57.CBapo4HOE MPOU3BOACTBO U POJIb XUMHUHU YIIIEBOJOPOJOB B HEM.

58.He(d1b 1 ee TpaHCIOPTUPOBKA KaK OCHOBA B3aUMOBBITOJTHOTO MEXIYHAPOIHOTO
COTPYAHUYECTBA.

59. ApoMathuecKue yriieBoJOPObl KaK ChIPhE AJIsI HPOU3BOACTBA MECTULUIOB.

60. YTieBOAbI U UX POJIb B KUBOU IIPUPOJE.

61. CtpoeHMeE IIIOKO3Bl: HCTOPUS Pa3BUTHUS NIPEACTABICHUN U COBPEMEHHBIE
BO33pEHMUS.

62. Posib yriieBos10B B Moeit Oyayiiel mpodecCHOHAIbHON A TEIbHOCTH.

63. Metanou: xemopuius u xemopoousi.

64. DtaHoxn: Benuyaiiiiee 6Jaro U CTparHoe 3710.

65. AJIKOTOJIM3M U ero npoguiIaKkTUKa.

66. MHOroaToMHbI€ CIUPTHI K MOS Oy y1Iast MPOPECCUOHAIbHAS 1€ATENbHOCTD.
67. ®opmanpaerua Kak OCHOBA MOJIyYEHUS BEIIECTB U MATEPUAIIOB JIJISI MOEN
poheCCUOHATIBHOU JIEITEIIbHOCTH.

68. MypaBbuHas1 KUCIOTA B IPUPOJE, HAYKE U IIPOU3BOJICTBE.

69. Mcropus ykcyca.

70. CnoxxHble 3QUpHI U UX 3HAYEHUE B IPUPOJE, OBITY U IPOU3BOJICTBE.

71. JKupsbl Kak MPOAYKT MUTAHUSI U XUMHUYECKOE CHIPBE.

72. 3aM€Ha JKUPOB B TEXHUKE HEMMILEBBIM ChIPHEM.

73. HexBaTka npo10BOJILCTBUS KaK ri1o0alibHas MpodiieMa 4esl0oBeYeCTBa U Iy TH €€
peLIeHUs.

74. Mplna: ipoIuioe, HacTosIee, Oyayiee.

75. CpencrTBa TMTHEHBI HA OCHOBE KMCIIOPOACOAEPKAIIMX OPraHUYECKUX COETMHEHN.
76. Cunrernueckue Moromue cpeactsa (CMC): TOCTOMHCTBA U HETOCTATKH.

77. AMMUaK 1 aMUHBI - OECKUCIOPOIHBIE OCHOBAHMUSI.

78. AHUIMHOBBIE KPACUTEIU: UCTOPUS, TPOU3BOACTBO, IEPCIIEKTUBA.

79. AMHUHOKHCIIOTHI - aM()OTEpHbIE OPraHUYECKHE COCAMHEHHUS.

80. AMHHOKHCIIOTHI - «KUPIHYUKU» OETKOBBIX MOJIEKYI.

81. CuHTETHUYECKHE BOJIOKHA HA AaMUHOKHCIOTHOM OCHOBE.

82. «Ku3Hb 3TO €1OCOO CyIIECTBOBAHUS OCIKOBBIX TEIL...»

83. CtpyKTyphbl O€Jika U €ro AeCTPyKTypUpPOBAHUE.

84. buonorunyeckue QyHKIMH OETKOB.

85. benkoBast 0CHOBa UMMYHHUTETA.

86. Ilomumepsl B Moel npodeccun.

87. Jlepuuut Oesika B MUIIEBBIX MIPOIYKTAX U €0 MPEOJA0JIECHUE B PAMKAX ITT00ATbHON
IIPOAOBOJILCTBEHHOU IPOTrPAMMBI.

88. XuMus U OMOJIOTHSI HYKJIEUHOBBIX KHUCIIOT.
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TEMATHYECKOE IINTAHUPOBAHUE

[Tpu peanuzanuu coaepkanusi 00MIe00pa3oBaTENHHON yIeOHON TUCIIUTUTUHBI
«Xumus» B npegenax ocsoeHus: OIOIT CITO na 6a3ze ocHOBHOT0 00111ero 00pa3oBaHus
c mnosyyeHueM cpeanero oomero obOpazoBanus (IIIIKPC) 23.01.06 «Mammunuct
JOPOYKHBIX U CTPOUTEIBHBIX MAIIMH» MaKCHUMallbHasl ydeOHas Harpy3ka 00yJarolmuxcs
COCTaBIISICT:

— 171 4ac, w3 HuX ayauTopHas (oOsi3aTelibHAs) Harpyska OOydYaroIuxcs,
BKJIfOUasi J1abOpaTOpHbIC OMBITBI W TpaKkTHYeCKHue 3aHATHsA, — 114 yacos;
BHEAYIUTOPHASI CAMOCTOSITENIbHAS pab0Ta CTy/IEHTOB — 57 4acoB;

TemaTnuecKkni mjiaH

AyAUTOpPHBbIE 3aHATHSA KosmmuecTBo yacoB
Coaepixanue o0yueHust

1. Opranuyeckasi XuMus 55
BBenenue 12

1.1. OcHOBHBIE TOHATHUS OpPraHUYECKOUN
XUMHUU U TEOPUS CTPOSHHSI OPraHUYECKHX

COCTUHEHUN

1.2 VYrineBompopoasl M HMX INPUPOJHBIE 16
HUCTOYHUKH

1.3. Kucnopojaconepxamnige oOpraHudecKue 20
COEUHEHUS

2.4. A3oTconepxaiue OpraHNYECKHE 7
coenuHenus. [lomumepel

2. O01mas ¥ HeopraHuvecKasi XUMHUs 59
2.1. OcHOBHBIE TIOHSTHS U 3aKOHBI 2
2.2. llepronnyeckuii 3aK0H U NEpUOIUUECKast 5

cucremMa XUMHUYCCKHUX 9JICMCHTOB ﬂI/I
MeHnpeneeBa u CTPOCHUC aTOMa

2.3. CTpoeHue BelecTsa 8

2.4. Bona. PacTBopsl. DneKTponuTHYECKas 7

JMCCOLMAITUS

2.5. Knaccugukanuss ~ HeopraHMUECKHX 13

COEJIMHEHUI U UX CBOHCTBA

2.6. XMHUYECKHE peaKun 11

2.7. Metaibl 1 HEMeTalIbl 12

Hroro 114
BHeayautopHas camocTosiTeJibHAsA padoTa

[ToaroroBka BBICTYIUIGHHA TIO 3aJlaHHBIM 57

TeMam, TOKJIaJ0B, pedhepaToB U Jp.

Ilpomerrcymounan ammecmauyusn ¢ ghopme oughghepenyuposannozo 3auema.

Bcero | 171
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XapaKTepuCcTHKA OCHOBHBIX BUA0B Y4eOHOM 1esITeJIbHOCTH CTYIeHTOB

Conep:xxanue o0yueHust

XapaKTepI/ICTHKa OCHOBHBIX BUI0B J1€ATC/JILHOCTH CTYICHTOB

Baxkueiinme xumMuueckue
OHATHS

YMeHue naBaTh ONpEICIICEHWE M ONEPUPOBATH CIEAYIOLUIUMHU
XUMHUYECKUMHU TOHSATHSMM: BEIIECTBO, XUMHUYECKHI 3JIEMEHT,
aTOM, MOJIEKYyJia, OTHOCUTEJIbHbIE aTOMHAs W MOJIEKYJISIpHasI
Macchl, HOH, QUIOTPONMs, M30TONbl, XUMHUYECKAs CBSA3b,
AIIEKTPOOTPHUILIATEILHOCTh, BAJIEHTHOCTb, CTEHEHb OKHUCIICHHUS,
MOJIb, MOJIIDHAs Macca, MOJIIpPHBIA 00BeM Tra3000pa3HbIX
BEIIECTB, BEIIECTBA MOJIEKYJSIPHOTO M HEMOJEKYJSIPHOTO
CTpPOEHMS,  PAacTBOPbI,  JJEKTPOJIMT M  HEIEKTPOJIUT,
AIIEKTPOJIUTUYECKAS JUCCOLIMAINS, OKHUCIIUTEIh u
BOCCTAaHOBUTENb, OKHUCJIEHME U BOCCTAHOBJIEHHE, TEIUIOBOM
s deKT peakiuu, CKOpoCTb XUMHUYECKON peaKIny, KaTaaus,
XUMHYECKOE paBHOBecCHE, YTIEPOAHBIN CKEJIeT,
(GyHKIIMOHAJIbHAS TPy, U30MEPUs, TOMOJIOTUS.

OCHOBHBIE 3aKOHBI XUMHUU

dopMynupoBaHHE 3aKOHOB COXPAaHEHUS MAacChl BEIIECTB U
IIOCTOSIHCTBA COCTaBa BELIECTB.

YcranoBka HquHHHO'CHCHCTBCHHOﬁ CBA3HU MCKOY
COJIep’)KaHMEM JTUX 3aKOHOB U HAMUCAaHUEM XHUMHYECKUX
dbopMynn U ypaBHEHMH. YCTaHOBKA SBOJIOLMOHHON CYIIHOCTH
MEH/IeNIeeBCKON u COBpPEMEHHOM bopMyIHPOBOK
nepuoanueckoro 3akona /1. 1. Menneneesa.

OObsicHeHHne (PU3NYECKOTO CMBICIIa CUMBOJIMKH MEPHOIMYECKOMN
Ta0nuIel XuMuueckux smeMenToB [[. . MenneneeBa (HomepoB
DIIEMEHTa, TMepHoja, TPYyNNbl) U YCTAaHOBKA MPUYHMHHO-
CIEICTBEHHOM  CBA3M  MEXJAy  CTPDOCHMEM  aToMa |
3aKOHOMEPHOCTSIMM ~ W3MEHEHHs  CBOWCTB  DJIEMEHTOB U
06p330BaHHI>IX HMMHU BEIICCTB B IICpUOJaax

U TPYTINax.

XapaKTepI/ICTI/IKa 9JIEMEHTOB MalbIX M OOJBIINX NEPHUOOO0B IO UX
nostoxkenuto B Ilepunognueckoit cucreme J[. . Menneneesa.

OCHOBHBIE TEOPUH XUMHUU

YcranoBka 3aBHCHMOCTH CBOMCTB XHMHYECKHX BEIISCTB OT
CTPOCHHMSI aTOMOB 00Pa3yIOIINX UX XUMHUYECKUX DJIEMEHTOB.
XapakTepucTUKa BAXHEUIIMX TUIOB XUMHYECKUX CBA3CH U
OTHOCHUTEJIBHOCTH 3TOM TUIIOJIOTHUH.

OOBbsCHEHHE 3aBHCHMOCTH CBOMCTB BEIISCTB OT HMX COCTaBa H
CTPOEHUS KPUCTAIUIMYECKUX PELIETOK.

@opMyJIUPOBKAa OCHOBHBIX MOJIOKEHUM TEOPUH AIEKTPOIUTUYE-
CKOM JUCCOLMALMM W XAapaKTEPUCTHKAa B CBETE JTOH TEOPUHU
CBOVCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCTUHEHUM.
@opMyJIMPOBKAa OCHOBHBIX TOJIOKEHHI TEOPUU XHUMHYECKOTO
CTPOEHUS OPTaHUYECKUX COCIMHEHUN U XAPAKTEPUCTHUKA B CBETE
ATON TEOPUU CBOWCTB OCHOBHBIX KJIACCOB OPraHUYECKHX
COCTUHEHUN.

Baxueiimnue BemiecTsa u
MaTepUalIbl

XapakTepucTuKa COCTaBa, CTPOEHUS, CBOICTB, MOJIy4YeHUS U
npuMeHeHHns BaxkHedmmx wMetamwioB (IA u II A rpymnm,
TIOMHUHUS, JKeJle3a, a B €CTECTBEHHO-HAy4YHOM Mpoduie u
HEKOTOPHIX d-2JIEMEHTOB) ¥ UX COCIMHEHUH.

XapaKkTepUCTUKa COCTaBa, CTPOEHUs, CBOMCTB, IIOJIY4YEHUS U
npuMeHeHus BaxHeWmux HemeramioB (VIIL A, VIIA, VIA
rpymm, a Takke azora W (Qocdopa, yriepoma M KpeMHHS,
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BOJOpPOJA) U UX COEIMHEHUH. XapaKkTepuCTHKa COCTaBa,
CTPOCHHS, CBOMCTB, MOJYYCHHS U MNPUMEHEHUS BaKHEHIINX
KJIACCOB  YTJIEBOJIOPOJOB (AJIKAHOB, LMKIJIOAJIKAHOB, AaJKEHOB,
QIKUHOB, apeHoB) W  UX  Haubojee  3HAYMMBIX B
HApOJIHOXO035IICTBEHHOM IIJIaHE MPEJICTABUTENICH.

AHaJOrM4Has XapaKTepUCTHKa BaXKHEHIIUX NpeJcTaBUTENEH
JOPYyTUX KIACCOB OPraHMYECKUX COCJUHEHUH: METaHolIa |
ATaHOJda, CJOXKHBIX OJ(QHUPOB, JKUPOB, MBUI, AJIbJETHIOB
(popmanpiernIoB W aneTalbJerua), KETOHOB (aleToHa),
KapOOHOBBIX KHUCIOT (YKCYCHOM KHCIOTBI, AJii €CTECTBEHHO-
HAYYHOTO TPOQWIS MPEACTABUTENCH APYTrUX KIacCOB KHCIOT),
MOHOCaxapugoB  (TJIFOKO3bI),  JMcaxapuaoB  (caxaposbl),
[oJIMCaxapuaoB  (Kpaxmajla M ILEJUII0J03bl),  aHWINHA,
AMUHOKHCIIOT, OEJIKOB, UCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH, Kay4yKOB, IJIACTMacC.

XUMUYECKUN SI3BIK WU
CHUMBOJIMKA

Ucnonb3zoBanue B yueOHOU U MpodeCcCHOHANBHON JACSITEIbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIUKHU.

Ha3BaHue W3y4yeHHbIX BELIECTB IO TPUBUAIBHOM WU
MEXIYHAPOJAHOW HOMEHKJIAType M OTPAKEHHME COCTaBa STUX
COEIMHEHUH C MOMOIIBI0 XUMUYECKUX POPMYII.

OTpakeHHME XUMHUYECKHX IPOILIECCOB C TMOMOIIBIO ypaBHEHUU
XUMHYECKHUX PEaKUi

XUMHYECKHE p€aKnuu

OOvbsicHeHne CYIIHOCTH XUMHUYECKHUX IIPOLIECCOB.
Knaccupukanuss  XMMHYECKMX  peakUMd 10  Pa3Iu4HbIM
IpU3HAKaM: 4YHMCIy U COCTaBy IPOAYKTOB M PpEareHToB,
TeroBoMy  3(dexty, HampaBieHuio, (¢dasze, HAIUYUIO
KaTajau3aTopa, W3MEHEHHIO CTENEeHEeH OKHUCIIEHHS DIIEMEHTOB,
00pa3yromnmx BelecTsa.

VYcraHOBKa MPU3HAKOB OOLIEr0 M PazIMYHOIO B THUIIOJOTUU
peaKuMii 111 HEOPraHUYECKON U OPraHu4eCKOM XUMHH.
Knaccugukanus BelmecTB U MPOLECCOB € TOYKU 3PEHHS
OKHCIEeHUsI-BOoccTaHOBNIEHHsL. COCTaBlI€HHE YpaBHEHUM peakiuii
C TIOMOIIIbIO METO/A AIEKTPOHHOTr0 OanaHca.

OO0BsicHEHHE 3aBUCUMOCTH CKOPOCTH XHUMHYECKOM peakiuu u
MOJIO)KEHNUST ~ XMMHUYECKOIO  PaBHOBECHS  OT  pa3IMuYHBIX
(bakTOpoB.

XUMHUYECKUN
SKCIIEPUMEHT

BreimonmHeHne  XMMHYECKOTO  JKCIIEPUMEHTa B TOJHOM
COOTBETCTBUHU C MpaBUIaMH O€30TaCHOCTH.

HaoGmronenue, (dbuxcanus u OIIVICaHUE pe3yIbTaTOB
MIPOBEJICHHOT'O IKCIIEPUMEHTA

Xumuueckas HHpopMarus

IIpoBencHue CaMOCTOSITEIIBHOTO IIOUCKA  XUMHUYECKOHN
uH(pOpMallMM C UCHOJIb30BAaHUEM PA3JIMYHBIX HCTOYHHUKOB
(Hay4HO-TIOMYJIIPHBIX M3/IaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UHTepHeTa).

Hcnonb30BaHue KOMIBIOTEPHBIX TEXHOJIOTUH JUIst 00pabOTKH

U Tnepefayd XMMUYecKod MH(pOpMaluu U ee MpeACTaBICHUs B
pa3ianyuHbIX (opMax

PacueTsl Mo XUMHYECKUM
dhopmynam
Y YpaBHEHUSIM

VYcraHoBka 3aBUCUMOCTH MEXIy Ka4ueCTBCHHOM "
KOJIMYECTBEHHOW  CTOPOHAMH  XMMHYECKMX  OOBEKTOB U
IIPOLIECCOB.

Pelenre pacyeTHBIX 3aja4 10 XUMHYECKMM QOpMylIaM U
YPaBHEHUSAM PEAKIIHIA.
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Y4yeOHO-MeTOAnYECKOe
U MAaTePHAJIbHO-TEXHUYECKOe o0ecneuyeHne NporpaMmMbl Y4eOHOH TUCHMILTHHBI
OV /. 07 «Xumus»

OcBoenune nporpaMMbl Y4eOHON TUCIMIUIMHBI « XUMUSD» MPEANOoJIaracT HaJu4ue B
npodeccroHanbHO 00pa30BaTEIbHON OpraHu3alvy, peann3yrolleil o0pa3oBaTeIbHy 0
nporpammy cpeaHero oodiero oopasoanus B npeaenax ocsoenust OIIOIT CIIO na 6aze
OCHOBHOTro 00miero o0Opa3oBaHMs, KaOMHETa XUMHUU U JaOOpPaHTCKOM KOMHATHI, B
KOTOPOM HMMEETCS BO3MOKHOCTh 00€CneYnTh CBOOOIHBIN AocTyn B IHTEpHET BO Bpems
y4e0OHOI0 3aHATHS U B IEPUO/ BHEYUEOHOU NEATEIBHOCTH O0YyYaroIIUXCsl.

[lomenieHne kaOuHETa [OJKHO YJIOBJIETBOPATH TpeOoBaHusM (CaHHUTApHO-
snuaeMuosiornueckux mpaBuia U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITH
OCHAallICHO THUIOBBIM O0OOPYJOBaHMEM, YKa3aHHbIM B HACTOALIUX TPEOOBaHUAX M
CpeacTBaMU OOYy4Y€HHSs, JTOCTATOYHBIMHU [JIsl BBINOJIHEHUS TpeOOBaHUM K YPOBHIO
HOJATOTOBKU 00yYarOIIUXCsl.

B kaOunere MAOMKHO OBITH MYJIBTUMEIUWHOE OOOPYIOBaHHE, IOCPEICTBOM
KOTOPOI'0 YYaCTHUKH 00pa30BaTENBHOIO MPOIEcca MOTYT NPOCMAaTPUBATh BU3YaJbHYIO
MH(}OpMaIKIO 110 XUMHH, CO3/1aBATh MPE3EHTALIMH, BUI€OMAaTEPHAIIBI U T. II.

B cocraB y4eOHO-METOIMYECKOTO M MaTepHAIbHO-TEXHHUYECKOTO OCHAIECHHS
KaOWHeTa XUMHUH BXOJISAT:

HaTypajibHble OOBEKTBbl, MOJENH, MNPUOOPHl W HAOOpPBI Uil TOCTAHOBKHU
JEMOHCTPAlMOHHOTO ¥ YYEHUYECKOTO IKCIIEPUMEHTA;

NeYaTHbIE U HKPAaHHO-3BYKOBBIE CPEICTBA O0OYUEHHUS;

CpeICTBA HOBBIX MH()OPMALIMOHHBIX TEXHOJIOTUH;

PEaKTUBBI;

NEPEYHU OCHOBHOM U JTOTIOIHUTEIHHOU YYEOHOM JTUTEpaTyPHhI;

BCIIOMOTaTelIbHOE 000PYJ0BaHUE U UHCTPYKIUY;

OnbOIMOoTEYHBIN (HOH.

B OubnuoreuHslii GpoHI BXOIAT yYEOHUKH M Y4EOHO-METOAMYECKUE KOMILIEKTHI
(YMK), pekoMeHIOBaHHbIE WM  JONYyIIEHHbIE  JJII  HUCHOJIb30BaHUS B
npodeccruoHaIbHBIX o0Opa3oBaTeIbHBIX OpraHu3alusIX, peann3yonmx
00pa3oBaTeIbHYIO0 MPOrPaMMy CPEIHETo OOIIero oO0pa3oBaHMs B IpeAeiaX OCBOCHUS
OIIOIT CTIO na 6a3e 0cHOBHOTO 00111eT0 00pa30oBaHUs.

buGmmoreunbiii poHI MOXKET OBITH JOMOJHEH XHMHYCCKOW SHIMKJIONCIUCH,
CIIPaBOYHUKAMU, KHUTAMU JJII YTEHUS IO XUMUHU.
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Jlurepartypa

OcHoBHas JuTEparypa:
1. Tabpuensa O.C., OctpoymoB WN.I'. Xumusa s npodeccuit M crnenuaibHOCTEN
TEXHUYECKOTO MpoQuiis: yUeOHUK I CTYJ. YUPEKACHUM cpell. mpod. oOpa3oBaHUs —
6-e uznmanue, crepeoturiHoe - M. : 3marensckuii meHTp «Axagemusy», 2017.

http://www.academia-moscow.ru/cataloque/4831/228787/

JlonoiHuTEIbHbIE HCTOYHUKHA
1. O.C. T'abpuensan, ®.H. Mackaes, C.1O. Ilonomapes, B.U. Tepennn Xumus 10
KJacc: Y4eOHMK i oOmieoOpa3oBaTeNbHBIX — yUpeXKICHHM — 6-¢ Uu3/aHue,
crepeoturinoe — M.: uznarensctBo «/poda», 2014 rox
2. 0O.C. Tabpuensn, [I'.I'. Jleicoea Xumus 11 kmacc: yueOHUK  AJA
0011e00pa30BaTeIbHBIX YUPEKACHUN — 6-€ U3/1aHne, CTEPEOTUITHOE — M. U3/1aTEIbCTBO
«dpoda», 2014 rox
3. I E. Pymuruc, O&.I. Odeapaman Xumus 10 xmacc: ydeOHUK — ams
00111e00pa3oBaTeNbHbIX OpraHu3aluii, 0a30BbI YPOBEHD - 3-¢ U3Aanue — M.,
«IIpocsemenuer, 2017.
4. T. E. Pymwuruc, &I. OPenpaman Xwumus 11  knacc: y4yeOHMK s
0011e00pa3oBaTeIbHBIX OPraHM3alnii, 0a30BbIi ypOBEHH - 3-¢ u3ganue — M.,
«IIpocsemenuer, 2017.

MeTtoauyeckue yKazaHus:

1. Metoauueckue ykazaHus AJjsl MPOBEJCHUS 1abOpaTOPHBIX U MPAKTUUYECKUX
paborT.

2. Mertonnueckue yKa3aHus JUIsl pEeIIeHUsT PacUeTHBIX 3a1ad.

3. Metoauyeckne yKa3zaHWsS IS BBITOJIHCHHS BHEAYJAWTOPHOM CaMOCTOSATEIBHON
paboTHI.

4, ®oHBI OIICHOYHBIX CPECTB.
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