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MNOSCHUTEJIBHAS 3AIIMCKA

[Iporpamma o6meo0pa3oBaTeIbHON y4eOHOW AUCIUIUTMHBI XUMHS TIpeAHa3HAaueHA ISl U3ydeHUs
XUMAU B Npo(ecCHOHAIBHBIX  oOpa3oBarenbHbXx  opranm3ammsax  CIIO,  peanmusyrommx
00pa3oBaTeNbHYI0 TPOTpaMMy cpeaHero oOriero oOpa3oBaHHS B TpejeliaX OCBOCHHS OCHOBHOM
npodeccuonanbHoi odpazoBatensHOl nporpammMel CIIO (OITOIT CITO) Ha 6a3e OCHOBHOTO OOIIEro
00pa3oBaHUs MPH MOJATOTOBKE KBATU(UIIMPOBAHHBIX pA00YHX, CITYKAIIHX.

[IporpamMma paspaborana Ha ocHOBe TtpeboBanuii PI'OC cpemnero obmero oOpa3oBaHws,
NPEOBSIBIIEMBIX K CTPYKTYpe, COICPKAHUIO W pPE3y/bTaTaM OCBOCHHUS YYEOHOH IUCIUILTHHBI
«XuMHS», B COOTBETCTBMM C PeKOMEHIAIMsAMH MO OpPraHM3alUU TOJYYEHHUS CpeIHEro OOIIero
o0Opa3oBaHMsl B Tpejeiax OCBOSHHS 00pa30BaTENbHBIX MPOrpaMM CPEIHEro MpodecCHOHAILHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO O0IIero oOpazoBaHHs ¢ Y4eToM TpeOoBaHUU (enepaabHbIX
TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB W MOJy4aeMOil MpodeccHur WU CIEeIUAIbHOCTH
cpeanero npogeccuoHanbHOro 0bpa3oBaHus (MMCbMO JlenapramMeHTa ToCyAapCTBEeHHOM MOJIUTUKU B
cdepe moaroroBku padbounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Coneprxanue mporpaMMbl « XHMHsT» HAIIPAaBICHO HA JOCTIKEHUE CIIEIYIOINX LeJIei:

* (¢dopMupoBaHHEe y OOYYAIOUIMXCS YMEHHS OIICHUBATh 3HAYMMOCTh XMMHUYECKOTO 3HAHMS JUISA
Ka)XJIOTO YeJIOBEKa;

* (dopmupoBaHuE Yy 00YJaIOIIUXCS EIOCTHOTO MPEICTABICHHUS O MUPE U POJIM XMMUHU B CO3aHUH
COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpA; YMEHHS OOBSCHITh OOBEKTHI U MPOIECCHI
OKpY)KaIOIIeH NeiCTBUTENbHOCTH: PUPOTHOM, COIIMANbHON, KYIbTYPHON, TEXHHYECKOM Cpe/bl,
— HUCIIOJIB3YA IJI 3TOTI0 XUMHUYCCKUC 3HAHUSA,

* pa3BUTHE Yy OOyYarOIIUXCS YMEHHWH pasznuyarh (AaKkThl M OLIEHKH, CPaBHHMBATh OLICHOYHBIC
BbIBOJIbI, BUACTDb UX CBA3b C KPUTCPUAMU OLCHOK U CBA3b KPUTCPUCB C OHpCI[CJICHHOﬁ CHCTEMOH
LEHHOCTEH, (OPMYIHPOBATH U OOOCHOBBIBATH COOCTBEHHYIO MO3HIIUIO;

* npuobpereHne OOYYAIOUIMMUCS  ONbITA PAa3HOOOPA3HOM  JEATENbHOCTH, IIO3HAHUA W
CaMOIIO3HAHUS; KIIIOUYEBBIX HABBIKOB, MMEIOIIUX YHHBEPCAIBHOE 3HAYCHUE IS PA3IMYHBIX
BUI0OB ACATCIBHOCTU (HaBI)IKOB pelicHuA HpO6JI€M, IMPUHATHA peHIeHPIﬁ, IIOMCKa, aHaJlu3a Hu
00paboTku MH(pOPMAIH, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB U3MEPEHM, COTPYJHUUYECTBA,
0€30MMacHOr0 OOpaIEHNs C BEIIECTBAMH B IIOBCETHEBHOM JKU3HN).

B mnporpammy BKITIOYEHO COJEp)KaHWE, HaNpaBlieHHOe Ha (OPMHUPOBAHHE Y CTYACHTOB
KOMITETEHITHH, He0OX0aUMEBIX I kauecTBeHHOTo ocBoeHHs OITOII CIIO na 6a3e 0CHOBHOI'O 0O0IIETO
o0pa3oBaHMs C MOJYYCHUEM CPEAHETo o0Iero oopa3oBaHus; MPOTrPaMMBbI MTOATOTOBKH CIIEIUANINCTOB
CpEIIHETO 3BCHA.



OBIIASI XAPAKTEPUCTHUKA YUYEBHOH! JIMCLHATIMHBI XUMUS

XUMHsI — 3TO HayKa O BEIEeCTBaX, X COCTABE U CTPOEHUH, CBOMCTBAX U MPEBPALICHUSX, 3HAUCHUN
XUMHAYECKHX BEILECTB, MATEPHAJIOB U MPOILIECCOB B MPAKTUYECKOM IEATEILHOCTH YEIOBEKA.

Conepxxanue o01e00pa3oBaTeIbHON Y4e€OHOH AMCUUIUIMHBI XUMHS HalpaBIEHO HAa YCBOEHHUE
00y4aroIMMHUCS OCHOBHBIX NMOHATHI, 3aKOHOB M TEOPHH XMMHUH; OBJIAJCHUE YMEHHUSAMHU HAOIIOJATh
XUMUYECKHE SIBJIICHUS, MPOBOJUTH XUMHUYECKUH HSKCHEPUMEHT, NPOU3BOAMUTH pacueTbl Ha OCHOBE
XUMHAYECKHX (OPMYII BEIIECTB M YPaBHEHHH XMMHUYECKUX PEaKLIUH.

B mpouecce u3ydyeHus XUMMHM y OOYyYarolUMXCs pa3BUBAIOTCS I03HABATENIbHbIE HHTEPECHl U
MHTEIJUIEKTyaJbHbIE CHOCOOHOCTH, TOTPEOHOCTH B CaMOCTOSATEIHOM NpPUOOpETEeHHUs] 3HAHUHA T10
XMMUU B COOTBETCTBUU C BO3HHMKAIOIIMMH >KU3HEHHBIMHM IPOOJEMaMHU, BOCIMTBHIBAECTCS OEpekHOe
OTHOILICHHS K TMPHPOJE, MOHUMAHHUE 3/I0pOBOrO 00pa3a >XU3HU, HEOOXOTUMOCTH HPEIyNpPEekICHUSI
SBJICHUM, HAHOCSILUX BpeJl 3J0POBBI0 U OKpYyXkarmeil cpene. OHU OCBaUBAaIOT MPUEMbI IPAMOTHOTO,
0€30IaCHOTO MCIOJIH30BAHUS XUMHUECKUX BEIECTB U MAaTEPUAIOB, IPUMEHSIEMBIX B OBITY, CEIIbCKOM
XO3sIACTBE U Ha MPOU3BOICTBE.

[Ipn cTpykTypupoBaHMM COJAEpKaHUA 0OOLIe00pa30BaTEIbHOM y4yeOHOW AMCLUMIUIMHBL IS
poeCCHOHATIBHBIX 00pa30BaTENIbHBIX OpPraHU3aLUi, pealu3yloluX 00pa3oBaTENbHYIO IPOrpaMMy
cpennero obmiero oOpaszoBanusi B mpenenax ocBoeHuss OIIOIT CIIO na 6a3e oCHOBHOrO OOIIETO
00pa3oBaHMsl, yUYUTHIBAIACh OOBEKTUBHAS PEAIbHOCTh — HEOOJIBLION 00BEM YacoB, OTIIYIIEHHBIX Ha
M3yYeHHE XMMUHU U CTPEMIICHHE MAaKCHUMAIBHO COOTBETCTBOBATH UJIESIM Pa3BUBAIOIIECTO O0YUICHHUS.

Peanu3anus A€QyKTUBHOTO MOAXOAAa K H3YYEHHI0 XUMHMM CHOCOOCTBYET pa3BUTHIO TaKUX
JIOTHYECKUX OTepaIfii MBIIUICHUS, KaK aHAJIN3 U CHHTE3, 0000IIEeHNEe U KOHKPETU3aIHs, CPaBHEHNE U
aHAJIOTHsl, CUCTEMAaTH3alMs U KIacCUPUKALMS U JIp.

W3yuenne xumum B MNpO(ECCHOHAIBHBIX 00pa30BATEIbHBIX OpPraHU3ALUAX, PEATH3YIOIIUX
o0pa3oBaTeNbHYIO IIporpaMmy cpesiHero oodero oopasosanus B npenenax ocsoenus OIIOIT CIIO na
0a3e OCHOBHOIO OOIIEro OOpa3oBaHMs, MMEET CBOM OCOOCHHOCTH B 3aBHCHMOCTH OT Tpoduis
npo¢ecCHOHATBLHOIO 00pa3oBaHMsl. JTO BBIpAXKAETCS B COACP)KAHUU OOY4EHHUs, KOJMUYECTBE YacoB,
BBIJICIIEMBIX HAa M3YYCHHE OTACIBHBIX TEM MPOTPAMMBI, TIyOMHE WX OCBOCHHUS OOYYaIONMMHUCH,
o0beMe M XapakTepe MPaKTUYECKUX 3aHATUH, BUAAX BHEAYIUTOPHOM CaMOCTOATENbHON pabOThI
CTYJICHTOB.

Crnenuduka u3ydyeHHss XUMUU MIPU OBJAJEHUN NPOPECCUsIMU U CIEHUATBHOCTIMHU TEXHUYECKOTO
npoduias OTpakeHa B Kaxkaoll Teme pazaena «CojaepkaHue ydyeOHOW ITUCHUIUIMHBD B pPyOpUKe
«IIpopunbHble M NpPodecCHOHANBHO 3HAUYMMBIE 3JEMEHTBl COJEPXKaHHs». OTOT KOMIIOHEHT
peainzyeTcs Ipy UHAUBHUIYaIbHON caMOCTOSTENbHON paboTe oOyyaronuxcs (HalucaHuu pedepaTos,
MOJITOTOBKE COOOIIEHUH, 3alllUTe MPOEKTOB), B Mpolecce yUeOHO! AeATeNbHOCTH MO PYKOBOJICTBOM
npernosaBaTensi  (BBIMOJIHEHUH XHUMHYECKOTO OKCIIEPUMEHTa — Ja0OpaTOpHBIX OIBITOB U
MPAKTUYECKUX paboT, pelIeHUH MPAaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aja4 U T.J.).

B nmpomecce wu3ydeHHs XHMHH TEOPETUYECKHE CBEICHHS JIOTMOJHSIOTCS JIEMOHCTPALUSIMHU,
71a00paTOPHBIMH ONBITAMU U MPAKTHUECKUMH 3aHATUSMHU.

Jlnst  opraHu3alMi  BHEAYJUTOPHOW CaMOCTOSITEIBHOM pabOThl CTYIEHTOB, OBJIAJEBAIOIINX
npodpeccuasmu CIIO u cneumansHoctamMu CIIO mpezncraBieH mnepedeHb pedepaToB (AOKIAIOB),
WH/INBAYATbHBIX TIPOCKTOB.

B npomecce wu3ydeHus XMMUM BakHO (HOpMHUpPOBaTh HWH(POPMALMOHHYIO KOMIIETEHTHOCTh
oOyyaromuxcs. [losToMy mpu OpraHU3aIli CaMOCTOSATENBHON pabOTHl aKIEHTUPYETCS BHHMaHHE
oOyyaromuxcs Ha moucke uHpopmanmu B MHTepHere, yueOHOM M crHenuanbHOM JHMTEparype ¢
COOTBETCTBYIOIIUM O(QOPMIIEHUEM U MPEJCTABICHUEM PE3YIbTATOB.

N3zyuenune oOmieoOpa3zoBaTeinbHON y4eOHON IUCHMIUIMHBI «XHMHUS» 3aBEpIIAeTCs IMOJIBEICHUEM
UTOTOB B (hopMe PK3aMeHa B paMKaxX MPOMEXKYTOYHOH aTTECTallMU CTYIEHTOB B MPOIECCE OCBOCHUS
OIIOII CIIO ¢ monmyuenuem cpeanero odmiero oopasosanus (IIIICC3).



MECTO YUYEBHOM JUCHUILIMHBI B YYAEFHOM ILJIAHE

VYueOHass QucUMIUIMHA XHUMHUS SBISIETCS Y4eOHBIM TPEAMETOM IO BBHIOOpY M3 00s3aTeIbHON
npeametHoit obnactu «EcrectBennsie Haykn» OI'OC cpennero obuiero oopa3zoBaHusi.

B mpodeccronanbHbIX 00pa30BaTENBHBIX OpPraHU3alUAgX, PEATH3YIOUNIMX 00pa30BaTEIbHYIO
nporpamMmy cpeanero oobmiero obpasosanus B npenenax ocoenusi OIIOIT CIIO na 6a3ze 0OCHOBHOTO
obmero oOpazoBaHMs, y4eOHas TUCHUILIMHA XWUMHS H3y4daeTcss B 0O0IIe00pa30BaTEILHOM ITHKJIIE
yuebHoro OITOIT CIIO Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHMs C MOJYYCHHUEM CPETHETO OOIIero
obpazosanus (ITTICC3).

B yueOnpix mmanax [I[IKPC wmecro ydeOHON muctumianHbl «XHMHUS» — B COCTaBe
0011e00pa3oBaTeIbHBIX  yU4E€OHBIX JUCHUUILIMH 110 BBIOOPY, (QOpMUpPYEeMBIX U3 00s3aTEIBHBIX
npenMeTHbix obmacteit DPI'OC cpemnero o6mero o6paszoBanusi, mius mnpodeccuir CIIO wim
cnenuanbHocTed CI1O cooTBeTCTBYIOMIErO MPOQHIIs MPOPECCHOHATBHOTO 00pa30BaHUSI.

PE3YJIbTATHI OCBOEHUS YUYEBHOM JUCIUATLJIUHBI
OcBoenne coaep)anus y4eOHOM AUCHUTUIMHBI « XUMHS», 00€CTIEUUBACT JOCTIKEHUE CTYACHTAMH
CIIENYIOIUX Pe3yabTATOB:
* JIUYHOCHMHDBIX:

- YYyBCTBO I'OPAOCTH MU YBAXKEHUS K MCTOPUHU U IOCTHIKECHMSM OTEUECTBEHHOW XMMHUYECKOU
HayKH; XUMUYECKU I'PaMOTHOE IIOBE/IEHUE B TPO(ECCHOHATIBHOM 1€ATENIbHOCTU U B OBITY IPU
o0pallleHnu ¢ XMMUYECKHMHU BEIIeCTBAaMM, MaTepHajlaMH U IPOoLieccaMi;

- TOTOBHOCTh K MPOJOJDKEHHIO OOpa30BaHUS W TMOBBIMICHUS KBaIM(UKAMK B H30paHHON
npopeCCUOHATLHON ~ AEATENbHOCTH U OOBEKTHMBHOE OCO3HAHUE POJIM  XMMHUYECKHX
KOMIICTCHITUH B 3TOM;

- YMEHHE HCIIOJb30BaTh JIOCTHIKEHUS COBPEMEHHOM XMMHMYECKONM HAyKM M XHMHUYECKHX
TEXHOJIOTUI I TOBBIIIEHHUS COOCTBEHHOIO HMHTEJUIEKTYAJIbHOIO DPa3BUTUS B BbIOpaHHOMN
po¢eCcCHOHATILHOMN 1eATENbHOCTH;

* MemanpeomMemHbix:

- HCIIOJB30BAHME  pPA3JIMYHBIX BHUJOB IIO3HABATEIBHOM  JCATENBHOCTM U OCHOBHBIX
MHTEJJIEKTYaJIbHBIX Olepalnuii (MOCTaHOBKU 3a7aud, (OpMYyJIMpPOBaHUS TUIIOTE3, aHAIU3a U
CHHTE€3a, CpaBHEHMs, OOOOIEHUs, CUCTEeMAaTH3allMM, BBIIBICHHUS NMPUUYMHHO-CIIEICTBEHHBIX
CBSI3€H, MOMCKA aHAJIOTOB, (POPMYIMPOBAHUS BBIBOJOB) JUIsl PEILICHUS OCTAaBICHHOMN 3a/1a4H,
IIPUMEHEHHE OCHOBHBIX METO/OB IO3HAaHUs (HAOJIOAEHUS, HAyYHOrO SKCIEPUMEHTA) s
M3YYEHHUsI Pa3IMYHbIX CTOPOH XMMHUYECKUX OOBEKTOB U MPOIECCOB, ¢ KOTOPHIMH BO3HUKAET
HE00XOAMMOCTh CTAJIKUBAThCs B PO ecCHOHATIBLHOM cdepe;

- HCIOJIb30BaHUE Pa3IMYHbIX UCTOUHUKOB JUISI [TOJIyUYEHUsI XUMUUECKON HH(pOpMaIuH,
YMEHUE OLICHUTH €€ TOCTOBEPHOCTD IS JOCTHIKEHUS XOPOLIUX PE3YJIbTATOB B
npodeccuonanbHoOM chepe;

* npeomMemmulx:

- c(hOpMUPOBAHHOCTH MPEJCTABIECHUN O MECTE XMMHH B COBPEMEHHON HAay4YHOU KapTHHE MUDA;
MOHMMaHHE POJIM XUMHUHM B (OPMHPOBAHUU Kpyro3opa M (PYHKIMOHAJIBHONH TPaMOTHOCTHU
YEJIOBEKA JUUIS PEIICHUS IPAKTUYECKUX 3a]1a4;

- BJIAJICHUE OCHOBOIOJIATAIOIUMU XUMHYECKUMHU IOHATUSMH, TEOPUSAMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHNE XUMUYECKON TEPMUHOIOTUEN U CUMBOJIUKOI;

- BJIAJICHUE OCHOBHBIMH METOJAMHM HAy4YHOIO II03HAHMS, HCIOIb3YEMBIMU B XUMUHU:
HaOJlloJIeHUEeM, OIKCAaHUEM, H3MEpPEeHHEM, DJKCIIEPUMEHTOM; YMEHHE o00padaThIBaTh,
OOBSICHATB PE3YNbTaThl IPOBEIEHHBIX OMBITOB U JIENIaTh BHIBOJIBI; TOTOBHOCTh M CIIOCOOHOCTH
IIPUMEHATHh METO/bI IO3HAHMS IIPU PEIICHUH MPAKTUYECKUX 3a/a4;

- cOpMHUPOBAHHOCTh YMEHHs JaBaTh KOJMYECTBEHHBIE OIEHKH W MPOU3BOAMUTH PACUETHI IO
XUMHYECKUM (popMysiaM U ypaBHEHUSIM;

- BIJIaJICHHE MPABUIIAMHU TEXHUKH 0€30M1aCHOCTH MPH UCIOJIb30BAHUN XUMHUECKUX BEIIECTB;

6



- c(hOpPMUPOBAHHOCTh COOCTBEHHOUW MO3UIIMHM O OTHOIICHUIO K XUMHUYECKOW HH(OpMAIIHH,
MOJIy4a€MOM U3 pa3HbIX HCTOYHUKOB.

COJIEP)KAHWUE YUYEBHOM JUCIHUILIVHBI
Texanuecknii npo¢guib NpodeccuoHaTBLHOr0 00pa3oBaHUA
BBenenue
Hayunsie Meroabl MmMO3HAaHMS BEIIECTB M XMMHUUYECKHX sIBJIeHMHA. Pojb skcrepumeHTa M TEOpuU B
XUMHUHU. MoJIeTMpOBaHre XUMUYECKUX MPOIECCOB. 3HAYCHUE XUMHH MpU ocBoeHuu npodeccuii CI1O
u cneruransHoctel CITO Texamueckoro npoduist npodeccuoHATBEHOTO 00pa30BaHMS.
1. O0masi ¥ HeopraHm4vecKasi XuMHus
1.1. Ocrognbie nonAmMUA U 3aKOHBL XUMUL
OcHoBHbIe MOHATUA XuMHH. BeniectBo. Atom. Monekyna. XUMHUECKUM 3JE€MEHT. AJUIOTPONUS.
[Ipocteie u ciioxHbIe BemecTBa. KauecTBEHHbI U KOJWYECTBEHHBINM COCTaB BELIECTB. XUMHUUYECKUE
3HaKku U popmynbl. OTHOCUTENBHBIE ATOMHAs U MOJIEKYJIsipHas Macchl. KonruecTBo BelecTna.
OcHoBHbIE 3aKOHBI XUMHH. CTeXHUOMETpHsl. 3aKOH COXPAaHEHHUS MAcChl BEIIECTB. 3aKOH IMOCTOSHCTBA
COCTaBa BEUIECTB MOJIEKYJIIPHOM CTPYKTYpPBbL. 3aKOH ABOTaJipo U CIEIACTBUS U3 HETO.
PacuetHple 3a7aun HA HAXOXKJIEHHE OTHOCUTEIIBHOM MOJIEKYJIAPHOW MACChI, ONPEACICHUE MACCOBOU
JI0JIA XUMUYECKUX HJIEMEHTOB B CJI0)KHOM BEILIECTBE.
Jemoncmpayuu
Mopenu aToMOB XMMHUYECKUX 3JIEMEHTOB.
Mopenu MONEKYII IPOCTHIX U CIIOKHBIX BelecTB (mapoctepkHeBbie U CTroapta — bpurieda).
Komnexkuust mpocThIX U CII0KHBIX BELIECTB.
Ilpogpunvuvie u npogpeccuonanvno 3nHauumvle 3Inemenmosl cooepiucanusn.  AIIOTPOIHBIE
Moaudukauu yriepoja (anmas, rpaduT), KuciIopoaa (KHCIOpOA, 030H), ojoBa (cepoe u Oeroe
0110B0). [ToHsATHE O XMMHYECKOH TEXHOJIOTUN, OMOTEXHOJIOTUH U HAHOTEXHOJIOTHH.
1.2. Ilepuoouueckuii 3axon u Ilepuoouueckas cucmema xumuueckux nemenmos /1. U. Menoeneesa u
cmpoenue amoma

Mepuonuueckuii 3axkon [I.U.MenneneeBa. OtkpsitTue JI.M.MenneneeBsim Ilepuoandeckoro
3akoHa. [lepuoamueckuii 3akoH B hopmynuposke /.M. Menneneea.

[leproanueckasi Ta0nHIIa XUMUYECKHX SJIEMEHTOB — rpaduueckoe oToOpakeHHe MepHOIUIECKOrO
3akoHa. CTpyKTypa MEpUOIUYECKON TaONUIIBL: TMEepUoAbl (Majbie M OOJbIINE), TPYNNbl (TI1aBHAS H
moOoYHas).

Cmpoenue amoma u Ilepuoouueckuii 3axon /[.U.Menoeneeea. ATom — cioxxHas yactuia. Japo
(IpOTOHBI U HEUTPOHBI) M DIEKTpOHHas oOosiouka. M3orombl. CTpoeHUE SIMEKTPOHHBIX 000JI0YeK
aTOMOB JJIEMEHTOB MallbIX MNeproJoB. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JIOYEK aTOMOB
3IIEMEHTOB OOJBIIHMX TEPHOAOB (MEPEXOMHBIX 3yeMeHTOB). [loHsTHe 00 opOuTamsx. S-, p- u d-
opOuTatu. JIEKTPOHHBIE KOH(DUTYpAIIMK AaTOMOB XUMHUYECKUX DJIIEMEHTOB.

CoBpemennas ¢opmynupoBka [lepuoanueckoro 3akona. 3HaueHue [lepmoguyeckoro 3akoHa M
[Iepnonnueckoil cucTeMbl XUMHUYECKHX 3ieMeHTOB JI.M.MenaeneeBa nus pa3BUTHS HAyKUM U
MMOHUMaHHUS XUMUYECKON KApTUHBI MUPA.

Ilpogunvuvie u npogpeccuonanvno 3nauumvie rnemenmol cooeprycanusn. PaanoaKTUBHOCTD.
Hcnonbs3oBaHne paiiOAaKTUBHBIX M30TOINOB B TEXHUYECKUX LENSIX. PEHTT€HOBCKOE M3IIyYEHHE U €ro
WCIIOIB30BaHNUE B TEXHHUKE M MeIUIIMHE. MOoJeTnpoBaHue KaKk METO MPOTHO3UPOBAHMS CHUTYaIlMU Ha
MIPOU3BO/ICTBE.

1.3. Cmpoenue eeuwecmea

Honnas xummuyeckasi cBsi3b. KaTuoHbl, X 00pa3oBaHHWE W3 aTOMOB B pe3yjbTaTe Mpoliecca
OKHWCJICHUsI. AHUOHBI, MX 00pa30oBaHWE W3 aTOMOB B PE3yJbTaTe Mpoliecca BoccTaHoBNeHUs. MoHHas
CBA3b KakK CBA3b MEXKJy KAaTMOHAMM W AHHMOHAMM 32 CYET 3JIEKTPOCTATUYECKOTO MPUTSHKEHHUS.
Knaccudukanmss MoHOB: TO COCTaBy, 3HAKy 3apsia, HaJU4HIO THApATHOW o00omouku. MoHHBIE
KpUcTajuinueckue pemerki. CBONCTBA BEIIECTB C MOHHBIM THUIIOM KPUCTAJTMYECKOM PEIIeTKH.

KoBasienTHasi xumMuyeckasi CBf3b. MexaHu3M  oOpa3oBaHHMsS  KOBaJEHTHOM  CBS3H.
DneKTpooTpuLaTeNbHOCTh. KOBaneHTHBIE MOJspHAs M HENoJsipHas CBs3u. KpaTHOCTh KOBaJI€HTHOU
CBA3U. MoJeKynsipHble M aTOMHBIE KpUCTaJUIMYecKHe pemeTkd. CBOMCTBA BEHIECTB €
MOJIEKYJISIPHBIMU U @TOMHBIMHM KPUCTAJUNTMYECKUMH PELIETKAMH.
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Merta/uinyeckass cBsi3b. MeTamueckass KpUCTAJUIMUECKash pelleTka ¢ MeTaJUThdecKas
XUMHUYeCKas CBs3b. PU3NUeCcKue CBOMCTBA METAIOB.

ArperaTHble COCTOSIHMSI BelleCTB M BOJOPOAHAasi CBA3b. Bepaoe, KHUJIKOE M razoodpasHoe
cocTosiHMs BemecTB. [lepexon BemecTBa U3 OQHOrO arperaTHOrO COCTOsIHUA B Jpyroe. Bogoponnas
CBSI3b.

Yucreie BemecTBa U cMecu. [lonsTue o cmecu BemiecTB. ['OMOreHHbIE U T€TEPOTrE€HHBIE CMECH.
CocraB cMmeceil: 00beMHasi 1 MaccoBasi 10JIM KOMIIOHEHTOB CMECH, MaccoBasi J10JIsl IPUMECEH.

MucnepcHble cuctembl. [lonstue o nucnepcHoil cucreme. JucnepcHas (aza U AUCIIEPCUOHHAS
cpena. Knmaccudukanus qucnepcHbix cucrteM. [IoHsITHE 0 KOJIIOUAHBIX CHCTEMAX.

Jemoncmpayuu

Mogenb KpUCTaJUIMYECKOM PEIIETKH XJI0pHIa HATPUS.

OO6pa3ibl MHHEPAIOB ¢ HOHHOM KPUCTANIMYECKON PEIIeTKOM: KalbIUTa, TajJuTa.

OO0pa3ipl pa3IUIHBIX TUCTIEPCHBIX CUCTEM: SMYIIbCHIA, CYCIICH3HA, adPO30JICH, Teei U 30JICH.

Koarymnsuus.

Jlabopamopnvie onvimol

[IpuroTtoBnenue cycrieH3auu kapboHara kanblus B Boje. [lomyuenue

AMYJIBCUU MOTOPHOT0 Macia. O3HaKOMIIEHUE CO CBOMCTBaMU

JUCIIEPCHBIX CUCTEM.

Ilpogunvuvie u npogpeccuonanvno 3nauumvle rnemenmol cooeprcanus. 110nIpHOCTD CBSI3U U
nosisspHOCTh Mouiekynbl. Konpencanus. Texydects. Bosronka. Kpucrammmzamus. CyOnumanus u
necyonumanus. AHOManuu (U3NUECKUX CBOUCTB BOABI. JKHMIKHME KpUCTaUIbl. MUHEpaiIsl U TOpHBIE
MOPO/ABI KaK MPHUPOAHBIE CMECH. DMYIbCUU U CYCHEH3UU. 307U (B TOM HYHCIE a’pO30JIM) U TelH.
Koarysanus.

1.4. Booa. Pacmeopul. Inekmponumuyeckan OUccoyuauus

Boga. PactrBopbl. PacrBopenme. Bonma kak pactBoputrenb. PacTBOPUMOCTB  BELIECTB.
Haceimiennple, HEHACBILIEHHBIE, MEPECHINICHHBIE PAaCTBOPbL. 3aBUCHUMOCTb PAaCTBOPUMOCTH TIa30B,
KHUJKOCTEH U TBEPBIX BEILIECTB OT PA3IUYHBIX (AKTOPOB.

MaccoBas 10111 paCTBOPEHHOT'O BEIIECTBA.

DJIEKTPOJMTHYECKAS] JAUCCOUUALUA. OJEKTPOIUTHI U HEIIEKTPOIUTHI. DJIEKTPOIUTHUECKAS
nucconuanus. MexaHu3Mbl 3JEKTPOJIMTUUECKOW TUCCOLMALUU IJIs BEIIECTB C Pa3JIMUYHBIMU THUIIAMHU
XUMHUYECKOHN cBsi3u. ['MaparupoBaHHble U HETUAPATUPOBAHHbIE MOHBI. CTENEHb 3JEKTPOIUTHYECKOM
mucconnanu. CHUIIbHBIE U Cl1a0ble 3JeKTPOIUThL. OCHOBHBIE MOJIOKEHHS TEOPUH HIIEKTPOIUTHIECKOM
nucconuanui. KucioTsl, OCHOBaHUS U COJIM KaK 3JEKTPOJIMTHI.

Jemoncmpayuu

PactBopuMocCTs BemecTs B Bojie.PacTBopeHue B BOJE CEPHON KUCIIOTBI

u coneit ammonusi. O6pasibl KPUCTAIIOTUIPATOB.

HcnpiTanne pacTBOPOB AJIEKTPOJIUTOB M HEATEKTPOJIUTOB Ha MPEAMET AUCCOLUAIMH. 3aBUCUMOCTh
CTETIEeHH 3JIEKTPOIUTUYECKOHN TUCCOLUAIMN YKCYCHOM KUCIIOThI OT pa30aBieHHs pacTBOpa.

Ilpakmuueckue 3anamus

1. Peaknuu HOHHOTO OOMEHA U YCIOBHS UX MPOTEKAHUSI.

2. CocraBneHue ypaBHEHHH peakiuii HOHHOTO OOMeHa

Ilpochunvuvie u npogeccuonanvno 3nauumvie rnemenmovl cooeprcanusd. PacTBOpeHHE Kak
¢busuko-xumuueckuii npouecc. Temnossie 3 exTrl npu pactBopeHnn. Kpucramioruaparsl. Pemenne
3aJlad Ha MAacCOBYIO JIOJII0 PacTBOPEHHOro BeunlecTBa. [IpumeHeHHE BOABI B TEXHUYECKUX LEISX.
XKecTtkocTb BOJBI U CIOCOOBI €€ ycTpaHeHHsl. MuHepalibHbIE BOJIBI.

1.5. Knaccugpukayua neopeanuueckux coeOunenuil u ux ceolcmea

Kucnorsl u ux cpoiictBa. KHCIOTBI Kak 3JIEKTPOJIUTHI, MX KiIacCHUPUKAIUSA MO Pa3IMYHBIM
IIpU3HaKaM. XUMHYECKHE CBOMCTBA KHUCJIOT B CBETE TEOPUM BJIEKTPOJIMTUYECKON IMCCOLMALINU.
OcoOeHHOCTH B3aUMOJICUCTBUSI KOHIIEHTPUPOBAHHOW CEPHOW W a30THOW KHCIOT C MeETaJIaMH.
OcHoOBHBIE CTIOCOOBI MOTYYESHHS KUCIOTHI.

OcHoBanust M ux cBoiicTBa. OCHOBaHUS KakK DJIEKTPOJUTHI, MX KiacCU(UKAIMS MO Pa3InYHbIM
Ipu3HakaM. XMMHYECKHE CBOMCTBA OCHOBAHUN B CBETE€ TEOPUH DJIEKTPOIUTHYECKOW AMCCOLUALINH.
Paznosxenre HepacTBOPUMBIX B BOJIE OCHOBaHUM. OCHOBHBIE CIIOCOOBI MMOTYyYEHNSI OCHOBAHUM.



Coun u ux cpoiictBa. Conu Kak 1eKTposnThl. CoIu CpeHUE, KUCIIbIE U OCHOBHbIE. XUMHUYECKUE
CBOICTBA COJICH B CBETE TCOPUH IIEKTPOJUTHUCCKON Arcconnanun. CrocoObl MOTyUeHUs COICH.

I'mpponus cosen.

Oxkcuapl 1 ux cBoiictBa. ConeoOpasyronme W HecoseoOpasyronme okcuabl. OCHOBHBIE,
aMm(pOTEepHbIC U KHUCJIOTHBIE OKCHIBI. 3aBUCHMOCTHh XapaKTepa OKCHJIA OT CTCTICHH OKUCICHUS
o0pa3ymolero ero Metajia. XUMUYECKUe CBOMCTBa OKCcUI0B. [loyuenne okcuaos.

Jemoncmpayuu

B3anmoaeiicTBre a30THOM U KOHIEHTPUPOBAHHOM CEPHOM KUCIIOT ¢ MeTaiiaMu. [lonyuenue u

cBoiicTBa aMm(poTepHOro ruapokcuna. OOpaTUMBII THAPOIU3 COJICH Pa3IMYHOTrO THIIA.
Jlabopamopuusie onvimot

HcnbiTanue pacTBOPOB KUCIOT UHANKATOPAMHU.

B3anMozeiicTBre METauIoOB ¢ KUCIOTaMU.

B3anmopeiicTBre KUCIOT ¢ OKCUAAMU METAJUIOB.

B3anMopeiicTBre KUCIOT C OCHOBAHUSIMHU.

B3anMozeincTere KUCIOT C COIISIMH.

HcnbiTanue pacTBOPOB LIENOYEH MHANKATOPAMM.

B3anMopeicTBre 1mienoden ¢ CoasiMu.

Pa3nosxenne HepaCTBOPUMBIX OCHOBAHUIA.

B3anMopeicTeue cosiel ¢ MeTauIaMH.

B3aumopneuncTsue coiieil 1pyr ¢ Ipyrom.

['maponus coselt pa3au4yHOroO THIIA.

Ilpakmuueckue 3anamusn

I'mpponwus conent

Ilpogunvuvie u npogheccuonanvno 3nauumsie Inemenmsl cooeprcanus. llpapuna pazdaBieHus
CepHOU KHCJIOTHL. Mcronp30BaHMEe CEPHOM KHUCIOTHI B TMPOMBINIIEHHOCTH. Enkue menouu, ux
WCIIOJNB30BAaHUE B MPOMBIIUICHHOCTU. ['alieHas W HeramieHas W3BECTb, HX [PUMEHEHHE B
CTpOMTENbCTBE. [ UIic 1 anedactp, FTUICOBAHHUE.

[Tonsitue o pH pactBopa. Kucnornas, menoynasi, HeUTpajibHasi CpeJia pacTBOPOB.

1.6. Xumuueckue peaxyuu

Kinaccnpukanusi xumudeckux peakuuii. Peakuuu coenvHEHMs, pa3joKEHHs, 3aMEIlECHHUS,
oOmena. Karamutuueckue peakuuu. OOpaTumble M HeoOpaTumble peakuuu. [‘OMoreHHble u
reTepOoreHHbIe pPEaKIMH. DK30TEPMHUUYECKHE U OSHIOTEPMHUYECKHE peakiuu. TemnoBod 3¢dekT
XUMHUYECKHX peakluuii. TepMOXUMHUYECKHUE YPABHEHHU .

OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIe  peakuuu. Crenenb  okucineHud. OKuUCIUTENb U
BOCCTaHOBJIEHHE. BoccraHoBUTENb M OKHCIIEHHE. MeToj 3yIeKTpOHHOro OanaHca JUIsl COCTaBIICHUS
YpaBHEHUHN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIl.

Ckopocth XMMH4YECKHX peakuuii. [IoHsATHE O CKOPOCTH XMMHYECKUX pEaKIHil. 3aBUCHMOCTD
CKOPOCTH XMUMHUYECKHX PEaKIHil OT pa3Nu4HBIX (PAKTOPOB: MPUPOJLI PEArHPYIONIUX BEIIECTB, HX
KOHIICHTPAIIUU, TEMIIEPATYPhl, TOBEPXHOCTH COMMPUKOCHOBEHUS 1 UCIIOJIH30BAaHUS KaTAIM3aTOPOB.

O0paTumMocTh XUMH4YecKHX Ppeakumii. OOpatuMble W HeoOpaTHMblEe peakIuu. XUMHYECKOe
paBHOBECHE U CIIOCOOBI €r0 CMEILEHHUS.

Jemoncmpayuu

[TpuMepsr HEOOPATUMBIX PEAKITUN, UAYITUX C 00pPa30BaHUEM OCAKa, Ta3a WM BOJIBI.

3aBUCHUMOCTb CKOPOCTH PEAKIIUU OT MPUPOJIbI pEarupyroIIUX BELIECTB.

Jlabopamopuuvie onvimot

Peakuus 3amenienuss Meau KeIe30M B pacTBOPE MEIHOIO KyIopoca.

Peakuuu, uaymue ¢ oOpazoBaHHEM 0CajiKa, ra3a Wi BOJBI.

3aBUCHMOCTb CKOPOCTH B3aUMOJICHCTBHUSI COISTHOM KUCIOTHI C METAINIAMU OT MX MPUPO/IBI.

3aBHCUMOCTh CKOPOCTH B3aUMOJEHCTBUS IMHKA C COJSTHOM KUCIOTOM OT €€ KOHIEHTPALIUH.

3aBUCHUMOCTb CKOPOCTH B3auMojieicTBUs okcuaa Meau (I1) ¢ cepHol KMCIIOTOM OT TeMIepaTyphl.

Ilpogpunvuvie u npogpeccuonanvno 3nauumvie 3Inemenmor cooeprucanus. Ilonstue 00
ANEKTPOJIN3€E. DIJIEKTPOJIU3 PACIUIABOB. JIEKTPOIU3 PACTBOPOB. DJIEKTPOJIUTUYECKOE MOJIYyUCHHUE
amfoMuHusi. [IpakTUdeckoe TNpUMEHEHHE dJeKTponu3a. [ ambpBaHomiacTuka. [ ampbBaHOCTETHS.
PadunupoBanme IBETHBIX METAIITIOB.



Karanu3. I'omorenHole U TeTeporeHHble KatanuzaTopbl. [IpomoTopel. KaTanutudeckue sijbl.
HNHrnéuropsr.

[Ipon3BoaCTBO aMMHUaKka: Chlpbe, anmnaparypa, Hay4Hble IPUHIIHIIBL.

1.7. Memannvt u nememaivi

Metaiabl. OcoOEHHOCTH CTPOCHHST aTOMOB W KpHUCTaIOB. DU3HUYECKHE CBOWCTBA METAJLIOB.
Knaccudukanus wmeramioB MO pa3idyHbIM MpU3HAKaM. XHMHUYECKHE CBOMCTBA METaJUIOB.
DNEKTPOXUMHYECKUN Psiji HAIPsDKEHUH MeTaiioB. MeTamiorepmust.

O6mue crnocoObl monyuyeHuss weramwioB. [lonstue o Meramnyprun. [lupomeramtyprus,
TUAPOMETAIUTYPrUs U 3eKTpomMeTautyprus. CriaBbl YEpHbBIE U I[BETHBIE.

Hemetamubl. OcoOeHHOCTH CTpoeHHsI aTOMOB. HeMeTaiisl — mpocThie BellecTBa. 3aBUCUMOCTD
CBOWCTB TaJOr€HOB OT UX TMOJOXKEHUS B Mepuoaudeckorl cucreme. OKHUCIUTENIbHBIE U
BOCCTAHOBUTEJIBHBIE CBOICTBA HEMETA/VIOB B 3aBUCHUMOCTH OT MX TMOJOXEHHS B psay
NEKTPOOTPHULATEIBLHOCTH.

Jemoncmpayuu

Kosneknus metainos.

Ilpakmuueckue 3anamusn

1. OO6mue cBolicTBa MeTaylIoB. CBOMCTBA OKCHUJIOB U THAPOKCUJIOB.

2. T'enernueckas CBA3b MEXAY KJIaCCAMHU HEOPTAHMUECKUX COCIUHEHUMN.

3. KauecTBeHHbIC peakliuy Ha UOHBI. Pellienne sKCepuMEeHTANIbHBIX 3314 110 KaY€CTBEHHOMY

ONPEIECTICHUIO HOHOB.

Ilpogunvuvie u npogpeccuonanvno 3nauumvie nemenmul cooepiycanud. Kopposus MeTamioB:
XUMHUYECKasd U 3JIEKTPOXHMMHUYECKAs. 3aBUCHUMOCTh CKOPOCTH KOPPO3UMU OT YCIOBHM OKpyKarolen
cpensl. Kimaccuukamnust KOppo3uyd METAJLIOB TI0 Pa3TUYHBIM Ipu3HakaM. CriocoOb! 3alUThl METAIIOB
OT KOPPO3UHU.

[Ipon3BOACTBO Yyr'yHa U CTaJIH.

[Tonydyenue HeMeTaI0B (PPAKIIMOHHON MEPETOHKON KUIKOTO BO3yXa U 3JIEKTPOIU30M PACTBOPOB
WJIM PacIUIaBOB AJIEKTPOJIUTOB.

CuiiukaTHasi IpOMBIIUIEHHOCTh. [IpOM3BOACTBO CEPHON KHUCIIOTHI.

2. Opranuyeckasi XuMusi
2.1. Ocnognble noHaAmMuUA OP2ZAHUYECKOU XUMUL U MEOPUA CIPOCHUS

Op2aHuUYecKux cOeOUHeHUul

IIpenmer opranmyeckor xumuu. [IpupoaHble, UCKYCCTBEHHbIE U CUHTETUYECKHE OPraHUYECKHE
BenecTBa. CpaBHEHNE OPraHMUYECKUX BEIIECTB C HEOPTaHUYECKUMHU.

BanentHocTh. XMMHYECKOE CTPOEHME KaK MOPAJOK COEAMHEHHS aTOMOB B MOJIEKYNBI II0
BaJICHTHOCTH.

Teopusi crpoenusi oprannyeckux coennHennii A.M.bByriaeposa. OCHOBHBIE NTOJOXKEHUS TEOPUU
XUMHUYECKOro cTpoeHus. M3omepus um u3omeppl. Xumuueckue (GOpMysbl U MOJAETU MOJEKYI B
OpPraHUYECKON XUMUHU.

Kaaccudukanusa opranndeckux euects. Kiaccuduxanus BemecTs no CTpOSHUIO YIIIEPOIHOTO
CKeJleTa M Haluuuio (PyHKIMOHANBHBIX Tpymnmn. ['omonorn u romosorusi. Hadana HOMEHKIIATypbl
IUPAC.

Knaccudukanus peakumii B opranuveckoil xumun. Peakiuu npucoenuHeHus (TUIpUpOBaHUs,
raJIorT€HUPOBAHUS, TUAPOTATOreHUPOBAHUS, TUApaTanuu). Peakiuu ortmeruieHus (JeruapupoBaHus,
JETUAPOraJoreHUPOBaHus, AeruapaTtanun). Peakunn 3amenienus. Peakiyu nsoMepusanuu.

Hemoncmpayuu
Mogenu MOJIeKyJ TOMOJIOTOB U M30MEPOB OpraHUYecKuX coequHeHnil. KauectBenHoe oOHapyskeHHe
yraepoja, BOAOPOa U XJI0pa B MOJIEKYJIaX OpraHM4eCKUX COCTUHEHUI.

Jlabopamopuuwiit onvim

N3roroBnenue Moaenei MOJIEKYJ OPraHMYE€CKUX BEIIECTB.

Ilpogpunvuvie u npogpeccuonanvro 3nauumple rnemenmol cooeprcanus. Ilonstue o cyocrpare u
pearente. Peaknuum OKMCIEHMST M BOCCTaHOBJEHHMS OpraHmdyeckux BemiecTB. (CpaBHeHUHE
KJ1acCU()UKALMU COeTMHEHUN U KJIacCU(PUKAIIUU PeaKuil B HEOPraHUYECKOM U OPraHNYeCcKOM XUMHUU.

2.2. Yenee000poowt u ux npupoonsie ucmouHuxku
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AJIKaHbl. AJIKaHbl: TOMOJIOTMYECKHH psJl, U30MEpUs U HOMEHKJATypa aJIKaHOB. XHMHUYECKHE
CBOWCTBA aJKaHOB (MeTaHa, »JTaHa): TOpPEHHE, 3aMEIlEHUe, pa3JIoKEHHe, AETHAPHUPOBAHUE.
IIpuMeHeHNe alnKaHOB Ha OCHOBE CBOMCTB.

AJIKeHbI. DTWIEH, €ro MojlyueHue (JeruApupOBaHMEM 3TaHa, ACTOIMMEPU3aLUei MOIUITUIIEHA).
I'omonoruueckuii psia, H30Mepusi, HOMEHKIJIATYpa alIKEHOB. XMMUYECKUE CBOMCTBA dTUJICHA: TOPEHHUE,
KayecTBEHHbIE peakuuu (oOecuBeurBaHME OpPOMHONM BOABI M PacTBOpa IE€pMaHraHaTa Kajus),
ruapaTanus, nojiuMepusanus. [lpumenenue 3TuineHa Ha OCHOBE CBOWCTB.

Juenbl U Kaydyyku. lloHATHe O OMeHaxX Kak YIVIEBOJOPOJAX € ABYMs IBOWHBIMHU CBS3SIMH.
ComnpsikeHHBIE THEHbl. XUMUYECKUEe CBOMCTBA OyTaauena-1,3 u u3onpena: odecuBeuynBaHie OpOMHOM
BOZBI U MOJIMMEPU3aLNA B Kaydykd. HaTypasbHbIN U cHHTEeTHYECKHE Kaydyku. Pesuna.

AJIKUHBL. AnetuieH. XUMHUYECKHE CBOMCTBA alleTHIICHA: TOpeHUe, OOeCIBEUMBAHHE OPOMHOMN
BOZBI, IIPUCOCIMHEHUIN XJIOPOBOLOPOAA U ruapartanus. [IpuMenenue aneruiaeHa Ha OCHOBE CBOMCTB.
Me:xxknaccoBasi U30MeEpPHUs € aJIKaJIUEHAMU.

Apenbl. beHzon. XuMHMueckwe CBOWCTBa O€H301a: TOpPEHHE, pEaKIUU  3aMEIICHUS
(ranorenupoBanue, HUTpoBaHue). [IpuMeHeHne OeH301a Ha OCHOBE CBOMCTB.

IIpupoaHble MCTOYHHKH YIJIeBoAOpoaoB. IIpupoasslii ra3: cocraB, IPUMEHEHHE B KaueCTBE
toruBa.Hedte. CocTtaB u nepepadbotka Hedru. [leperonka nepru. HedrenpoaykTer.

Hemoncmpayuu

Komnekmust obpasuoB Heptn u HedrenpomykroB. Komnekuus «KaMeHHBIH yroib W MpOTYKIHS
KOKCOXMMMUYECKOTO IIPOU3BOACTBAY.

Jlabopamopnwie onvimol

O3HakomJIeHHE ¢ KoJuleKLuell 00pa3oB He(TH U IPOILYKTOB ee epepaboTKH.

O3HakoMJICHHE C KOJUIEKIIMEH KaydyKOB U 00pa3liaMu U3/AEIHid U3 PE3HHBL.

Jlabopamopuuvie 3anamusn

1. CocrarieHue CTpyKTYypHBIX (hOPMYJT H30MEPOB M Ha3BAaHUH YTIIEBOJIOPOIOB 110
cucTeMaTuyeckoi MexayHapoaHoi Homenkinarype (MIOITAK)

2. TlomydeHue STUIIEHA U OTIBITHI C HUM.

Ilpocpunvuvie u  npogeccuonanvno 3nauumvie 3Inemenmuvl  cooeprcanusn.  IIpaBuio
B.B.MapkosuukoBa. Knaccudukarus u HazHaueHHe KayaykoB. Kiaccudukanus u Ha3HaYCHUE PE3UH.
Bynkanuzanus kaydyka.

[Tonyyenue anerusiieHa MUPOJIU30M METaHa W KapOWUIHBIM criocoboM. Peakumsi monmmmepuszanuu
BUHWIXJIOpUAA. [lonuBUHMIXIOpU U ero npuMeHeHue. Tpumepuzaiys aleTuieHa B 6eH301.

[TonsitTue o0 skcrpakuuu. BocctaHoBneHue HUTpoOeH307a B aHWIMH. ['oMosiornueckuil psj
apeHoB. Tonyous. HurpoBanue Tosryona. Tporus.

OcHOBHbIE HaNpaBJIeHMs IPOMBIIIEHHON IepepadOoTKH MPUPOJAHOTO Ta3a.

[TonyTHBIH HEeTAHOM ra3, ero nepepadoTka.

[Ipouieccel TPOMBIIUIEHHON MepepabOTKu HEPTU: KpPEeKUHT, pUPOpMUHT. OKTAaHOBOE YHUCIIO
OEH3MHOB U LIETAHOBOE YNCIIO TU3EIbHOTO TOIIUBA.

Kokcoxnmuueckoe npou3BOACTBO U €T0 MPOTYKIIHS.

2.3. Kucnopoocooeporcaujue opzanuueckue coeOuHenus

Cnuprsl. [lonydyeHue staHona OpoXKEHHMEM TJIIOKO3bI M ruapaTanueil stuieHa. ['mapokcuibHas
rpynna kak ¢yHKuMoHadbHas. IloHATHE O mpenenabHBIX OJIHOATOMHBIX CIHPTaX. XUMHUYECKUE
CBOMCTBAa JTaHONA: B3aUMOJEHCTBHE C HaTpueM, oOOpa3oBaHHE TMPOCTHIX HCIOKHBIX IPHUPOB,
OKHCJIEHUE B anbJierul. [[puMeHnenne 3TaHona Ha OCHOBE CBOMCTB. AJIKOT0JIN3M, €ro MOCIEACTBUS AJIs
OpraHu3Ma 4yesoBeKa U MperynpexIeHue.

I'munepyH Kak NpeacTaBUTENb MHOTOATOMHBIX cIUPTOB. KauecTBEHHAas peakliis Ha MHOTOAaTOMHbBIE
cnupthl. [IpumeHenue rivuepuHa.

®enos1. Pu3nuecKkue U XMMHUYECKUE CBOMcTBa (peHona. B3anMHoe BiMsHUE aTOMOB B MOJIEKYIE
(deHoma: B3aMMOJICHCTBHE C THAPOKCHUIIOM HATpUs M a30THOW KucjoTou. [IpmmeHenue QeHoma Ha
OCHOBE CBOWCTB.

Aabaeruapl. Ilonstue o006 anpaermgax. AunpaerujgHas rpynna  kKak — (QyHKIMOHaJbHas.
dopMalbIETHT U €r0 CBOWCTBA: OKUCIEHHE B COOTBETCTBYIOUIYIO KHCIIOTY, BOCCTAaHOBJICHHE B
COOTBeTCTBYyIOIUN cnupT. [lonydyeHune anpAeru0OB OKHUCIEHHEM COOTBETCTBYIOUIUMX CIHPTOB.
[Tpumenenue ¢popmaibaeriuia Ha OCHOBE €ro CBOMCTB.
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KapOonoBble kucjaoTbl. IlonstHe o0 KapOOHOBBIX KucioTax. KapOokcwiibHas rpymma Kak
¢GyHKUMOHANbHA. ['OMONOrMYEeCKMH pA NPENesNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tonyyenne KapOOHOBBIX KHCIOT OKHCJICHHEM ajbJErHI0B. XHUMHUYECKHE CBOMCTBAa YKCYCHOM
KHUCJIOTBI: OOIIME CBOWCTBA C MUHEpPAJIbHBIMM KHCIOTAaMH M peakuus stepudpukanuu. I[IpumeHnenue
YKCYCHOM KMCJIOTBI Ha OCHOBE CBOMCTB. BBICIIME KUPHBIE KUCIOTHI HA IPUMEPE NaIbMUTUHOBOM U
CTE€apUHOBOM.

Cao:xnble dpupsbl U xKupbl. [lonydenue cioxHbIX 3GUpoB peakuueil srepuduranuu. CroxHbIe
3¢upskl B IpUpoJe, ux 3HaueHue. [IpuMeHeHne cioxHbIX 3(UpPOB HA OCHOBE CBOMCTB.

XKupsr kak cnoxusie 3¢upsl. Knaccudukanus xupoB. XUMUYECKHUE CBOMCTBA KUPOB: TUAPOIIU3 U
THAPUPOBAHUE )KUIKHX KUPOB. [IpuMeHEeHNE )KUPOB HA OCHOBE CBOMCTB. Mblia.

YraeBoabl. YTIeBOAbl, UX Kiaccu(ukanus: MOHOcaxapuabl (TIIIOKO03a, (GpyKTO3a), AUCAXAPHIBI
(caxapo3a) u monucaxapuabl (KpaxMaa M LeJUIs03a).loko3a — BelecTBO C JIBOMCTBEHHOM
byHKIMeH — a’mpAerHIoCIUpT. XUMHUYECKHE CBOWMCTBA TJIOKO3BL: OKHCIEHHE B TIJIFOKOHOBYIO
KHUCJIOTY, BOCCTAHOBJIEHHE B COpOMT, cnMpTOBOEe OposkeHue. IIpuMeHeHMe TIIIOKO3bl Ha OCHOBE
CBOMCTB.

3HaueHue YIVIEBOJAOB B JKMBOM IIPUpPONE M JKH3HM u4enoBeka. [loHsatne o peakuusx
MOJINKOH/ICHCALIUY U TUPOJIM3a Ha IPUMEPE B3aUMOIIPEBPAILIEHU: TIIF0K03a-TI0JIUCaXapu.

Hemoncmpayuu

KauecTBeHHBIE peaKkIIM HA MHOTOATOMHBIE CITUPTBHI.

PactBopuMocTs (heHoa B Bojie Ipu OOBIYHOM TeMnepaType U HarpeBaHuu. KauecTBeHHbIE

peakuy Ha GEeHO.

Peaknus cepeOpsiHOTO 3epKaja anbJIeruoB.

OxucrneHue anbAEerua0B U INIOKO3bl B KUCIOTY ¢ noMolbio ruapokcuaa meau (11). Kauecrsennas
peakuus Ha KpaxMal.

Jlabopamopnvie onvimol

PactBopenue rimieprHa B Bojie U B3aumoeiicteue ¢ ruapokcuaom meau (11).

CBoiicTBa YKCYCHOM KHCIIOTBI, O0IIIHME CO CBOMCTBAMH MUHEPAJIbHBIX KUCIIOT.

BsaumoneiicTBre rioko3bl ¢ ruapokcugaom meau (11).

KauecTBeHHas peakuusi Ha Kpaxmai.

Jlabopamopnoe 3anamue

CaoiicTBa KapOOHOBBIX KHCIIOT. OOHApYKEHHE Yy YKCYCHON KHUCIOTHI OOIIUX CBOWCTB KHUCIOT

Ilpochunvuvie u npogheccuonanvno 3nauumvie 3nemenmosl cooeprcanus. MeTWIOBBI CIIUPT U
€ro HMCMOJb30BaHUE B KAUECTBE XMMHUYECKOIO ChIpbi. TOKCHYHOCTh METAHOJIa U IpPaBHUJA TEXHUKU
6e301acHOCTH Ipu paboTe ¢ HUM. DTUJICHIVIUKOJNIb M €ro NMpuMeHeHHe. TOKCHYHOCTh ATUJICHIVINKOJIS
Y IIpaBUJIa TEXHUKU O€30MaCHOCTH MPH pabOTE C HUM.

[Tonmyyenue peHona U3 NPOAYKTOB KOKCOXMMHUECKOTO MTPOU3BOICTBA U U3 OEH301a.

[MonukonaeHcamust  dopmanpaeruga ¢ ¢GeHosoM B (PeHOIOGOPMAIBACTUIHYIO  CMOJTY.
Aneranpnerun. IlonsaTue o keroHax Ha IpuMmepe aneToHa. lIpuMeHeHue aneroHa B TEXHUKE U
MIPOMBIIIJIEHHOCTH.

MHorooOpa3ue KapOOHOBBIX KHCIOT (IaBeJeBOW KHCIOThI Kak JBYXOCHOBHOH, aKpHJIOBOM
KHUCJIOTHI KaK HETIPEJeTbHOM, OEH30MHON KUCTOTH KaK apOMaTUYECKOM ).

[InenkooOpa3ytomue macia. 3aMeHa KUPOB B TEXHUKE HEMUIIEBBIM CbIpbeM. CHHTETHYECKHE
MOIOIIHE CPE/ICTBA.

Mono4yHokucnoe OpoxeHue TaoKo3bl. Kuciomonounsle npoayktel. CHIIOCOBaHME KOPMOB.
HuTposanue nemmtomnossl. [TupokcuianH.

2.4. Azomcooeporcaugue opzanuueckue coeounenus. Illonumepot

Amunbl. [lonsatue o0 amuHax. Anudaruueckue amMHHbBI, UX KilaccuduKalus W HOMEHKIATypa.
AHWIMH Kak opraHuyeckoe ocHoBanue. llonmydeHune anmnmuHa u3 HUTpoOeHsona. I[Ipumenenue
AHWJIMHA HAa OCHOBE CBOWCTB.

AMMHOKHUCJIOTBI. AMUHOKHCIOTHI Kak amQoTepHble JTU(GYHKIHMOHAJIbHBIE OpPTraHUYECKue
coeuHEeHMs. XMMHUYECKHEe CBOMCTBA aMUHOKHCIIOT: B3aUMOJICHCTBHE C IIEI0YaMHU, KUCIOTAMU U JIPYT
c JnpyroMm (peakuus mnoiukoHaeHcauuu). IlenTuanas cBs3p W nonunentuasl. llpumenenue
AMUHOKHCIIOT HA OCHOBE CBOMCTB.
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Beaxu. [lepBuuHasi, BTOpUYHAs, TPETUYHAS CTPYKTYpPbI O€IKOB. XMMUYECKHE CBOWCTBA OEJIKOB:
ropeHue, JeHaTypauus, THIPOIu3, [IBETHbIC peakiuy. buonornueckue GyHKIUN OEIKOB.

Ioaumepsl. benku n nonaucaxapuabl Kak OMOMOIUMEPHI.

Ilmactmacesl. IlonydyeHue TmOIMMEpPOB peakiUeld MNOJIMMEPU3AlMM M MOJUKOHIACHCALIMH.
TepMormuiacTU4HbIE U TEPMOPEAKTUBHBIE IIacTMacchl. [IpencraBurenu niuactmacc.

Bousiokna, ux kinaccuukanus. Ilomydenne BosokoH. OTAelbHBIE MPEACTABUTENN XUMHYECKUX
BOJIOKOH.

Jemoncmpayuu

PacTBOpeHue u ocaxxaenue OenKoB.

LIBeTHBIE peakuu OEIKOB.

I'openue nTuybero nepa v MWEPCTAHON HUTH.

Jlabopamopuusie onvimot

PacTBOpeHue 6enkoB B BoJE.

OO6HapyxeHne OSIKOB B MOJIOKE M MSICHOM OyJIbOHE.

Jlenatypanus pacTBopa 0eika KypHHOTO SiIa CIIUPTOM, PACTBOPAMH COJIEH TSDKEJIBIX METaIOB U
IIPY HAaIpPEBaHUHU.

Ilpogunvuvie u npogpeccuonanvno 3nauumvie rnemenmovl cooeprcanus. AMUHOKATIPOHOBAS
kucnota. KarnpoH kak mpefcTaBUTENs MOJUAMUAHBIX BOJOKOH. Mcnonb3oBanue ruaponnsa OeiakoB B
npoMebIieHHOCTH. [lomuBuamxnopua, noimrerpadropatuieH (tedmon). eronodopmanbaeruIHbe
mactMmaccsl. Hemnynouna. [IpomeblnieHHOE MPOU3BOICTBO XUMUYECKUX BOJIOKOH.

TEMATHYECKOE INTAHUPOBAHHUE

[Ipu peanusanmu comepxanus 00IIC0Opa30BATEIbHON YUSOHON AUCIUIUIMHBI XUMHUsSI B IPEIeiax
ocoenust OITOIT CITO Ha 6a3e OCHOBHOTO OOIIEro 0Opa30BaHUS C MOJYYECHUEM CPEIHErO OOIIEeTo
obpazoBanus ([IIICC3) MmakcumanbHas ydyeOHas Harpy3ka 00y4aroIIUXCsl COCTaBIISIET:

* 1o npodeccusim CITO texamgeckoro mpoduis npodheccCuoHamTsHOro 00pa3oBanus - 162 vaca, u3
HUX ayauTOpHas (00s3aTelbHas) Harpy3Ka OOYyYaroIIuXcs, BKJIOYAs JJAOOPAaTOPHBIE OMBITHI U
npakTuaeckue 3aHaTs - 108 yacoB; BHeayUTOpHAs CaMOCTOSITENIbHAS paboTa CTYACHTOB - 54

qaca.

Buj yueOHoi padoThI Oo0bem yacoB
MakcumajbHas yyeOHas Harpyska (Bcero) 162
CamocrosiTeibHas padora o0y4yawouerocs (Bcero) 54
Oo0s3aTesIbHAsI AYAUTOPHAs YueOHasi Harpy3Ka (Bcero) 108

B ToM uncie:

JlaGopaTopHble 3aHATHS 12
ITpomexyTouHas aTTectanus B popme dK3aMeHa
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TeMaTuuecKMil IVIAH U coiep:KaHMe YUeOHO! JUCUMIITIMHBI XUMHUS

HaumeHoBaHue Copaepxxanne y4e0HOro MaTepHaJia, JJabopaTopHble H MPaKTHYeCKHe padoThl, caMOCTOsATeIbHAs padoTa O0bem Yposenn
pa3aesioB U TeM o0y4aromuxcs 4acoB OCBOCHHUS
1 2 3 4
Paznea 1. OBLIIASA U HEOPTAHUYECKASA XUMUSA 48
Tema 1.1. Conep:xanue 4
OcHoBHble HOHATHSI U | 1. | Beenenne. OCHOBHBIE OHATHS XHMHUH. BemecTBo. AToM. Monekyna. XMMHYECKHI 2JI€MEHT. 1
3aKOHBI XUMHUH Annotponus. IIpocTsie u cnoxHble BemecTBa. KauecTBEHHBII M KOTMUYECTBEHHBIN COCTAaB BEILECTB.
Xumuueckue 3Haku 1 popmyiibl. OTHOCHTENIBHBIE aTOMHAs U MOJIEKYIsApHas Macchl. KommuecTBo
BeniecTBa. OCHOBHBIE 3aKOHBI XUMHMH. CTEXHOMETPHsL. 3AKOH COXPAHEHUS MACChl BEIECTB. 3aKOH
MIOCTOSTHCTBA COCTaBa BEUIECTB MOJIEKYJIAPHON CTPYKTYpHI. 3aKOH ABOTaJIpo U CIEICTBUS UX HETO.
2. | PacuerHble 3ajauu Ha HaXOXKJICHHE OTHOCUTEILHON MOJIEKYJISIPHON Macchl, OTpe/ieIeHNe MacCOBOM JTONH 1,2
XUMUYECKUX DJIEMEHTOB B CJII0’KHOM BEILIECTBE.
Tema 1.2. Conep:xanue 4
Iepuoauyecknii 3akon | 1. | lepuoguveckuii 3akon JI.U. MengeneeBa. Orkpeitie .M. MenneneesbiM Ileproauueckoro 3akoHa. 1,2
u llepuoanyeckas [lepuoamueckuii 3akoH B popmymnuposke [[.1. Menneneera.
CHCTEMA XUMHICCKHUX [leproamueckas TabIuIa XUMHYECKUX SIEMEHTOB — Tpaduieckoe 0TOOpakeHHe IIEPUOIUIECKOTO 3aKOHA.
aaementos JI.U. CTpyKTypa NepruoAnYecKOi TabIHIIbI: TeprUo/Ibl (Mable W OOJbINNE), TPYNIHI (TTIaBHAS U TOOOYHAs).
MenpeneeBa u ctpoenue | 2. | Ctpoenne atomMa M nepuoguueckmii 3axon JI.A. MenaeneeBa. ATOM — CJI0XKHAs dYacTHIA. SIApO 1,2
aTroma (IpOTOHBI M HEUTPOHBI) U IEKTPOHHAsA 00osiouka. M3oTonbl. CTpoeHre 3IEeKTPOHHBIX 000JI0UEK aTOMOB
3JIEMEHTOB MajbX MNepuogoB. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX O0O0JIOYEK aTOMOB 3JIEMEHTOB
OONBIIMX TEPHOIOB (MEPEXOMHBIX 37eMeHTOB). IloHstne 00 opburamsx. S-, p- u d-OpOuranm.
OJeKTpOHHbIE KOH(PUIYpaluH aToMOB XUMHYECKHX odiieMeHToB. CoBpeMeHHas (OpMYyJINpOBKa
MEPUOAMYECKOr0 3aKOHA. 3HAYEHHE MEPHUOIUYECKOro 3aKOHA M MEPUOAMYECKOM CHCTEMBI XMMHUYECKUX
anemeHToB /.M. Menneneena i pa3BUTHsI HAYKH U TIOHUMAaHUSI XMMUYECKOW KapTUHBI MUPA.
Tema 1.3. Conep:kanue 6
CrpoeHue BemecTBa 1. | Monnas xuMuueckasi cBs3b. KaTHOHEI, UX 06pa3OBaHI/Ie U3 aTOMOB B pE3yJIbTaTe IIPOIECca OKUCICHUS. 1

AHNOHBI, TX 00pa30BaHUE M3 aTOMOB B Pe3yJIbTaTe MPOIlecca BOCCTaHOBICHMS. VIOHHAs CBSI3b, KaK CBS3h
MEXy KaTHOHAMH U aHHMOHAMHM 33 CYET 3JIEKTPOCTATHYECKOro MpUTsHKeHHs. Kiaccudukariyss HOHOB: 110
COCTaBy, 3HaKy 3apsjia, HAIMYUIO THAPAaTHOW 000s0ukn. MoHHBIE KpucTaummueckue pemerku. CBoiicTBa
BEILIECTB C MOHHBIM TUIIOM KPUCTAIUITMYECKOU PEIIETKH.

KoBanenTHasi XuMHu4ecKasi CBsi3b. MexaHn3M o0pa30BaHUs KOBaJICHTHOU CBsI3U (OOMEHHBIN W TOHOPHO-
AKIENTOPHBIN). DIEKTPOOTPHUIIATEIhbHOCTh. KOBaneHTHBIC TONSpHAsS W HemoysipHas cBsi3u. KpaTHocTh
KOBAJICHTHOM CBsI3U. MOJEKyNIsipHbIE U aTOMHBIC KpHUCTAIIMUYEecKue perieTkd. CBOICTBa BEIIECTB C
MOJIEKYJIIPHBIMHU M aTOMHBIMHM KPUCTAJUIMYECKHMU PELIETKAMU.
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Meraaauyeckasi ¢Bsi3b. MeTanueckas KpUCTALIMYECKAs PEIIeTKA M METAUTHUECKas XUMHYEeCKast
cBs13b. DU3NUECKUE CBOWCTBA METAIUIOB. ArperaTHble COCTOSIHUSI BelleCTB U BOIOPOAHASI CBSI3b.
Treproe, ®KuIKoe U ra3000pa3HOe COCTOSTHUS BelecTB. [lepexo/1 BelecTBa U3 0JTHOrO arperaTHoro
COCTOSIHUS B ipyroe. BogopoHast CBs3b.

Yuctole BemecTBa U cMmecH. [lonarue o cmecu BemiecTB. [ oMoreHHrsie U rereporeHusie cMecu. Coctan
cMeceil: 00beMHast U MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MAacCOBast JIOJIs IPUMECEH.

JucnepcHbie cucteMbl. llonarne o aucnepcHolt cucteme. /[ucmepcHas (aza u mucIiepcHoHHAS cpena.
Knaccudukarms nucnepcHsix cucreM. [IoHATHE 0 KOJUTOHIHBIX CHCTEMAX.

Tema 1.4.
Bona. PacTBopsbl.
DJIeKTPOIUTHYECKAS
AUCCOLHAALMSA

Conepxanue

1.

Bopa. PacrBopsl. PactBopenne. Boga kxak pactBopurens. PactBopumocts BemiectB. HacwluieHHble,
HEHACBILICHHBIE, IEPECHIIICHHbIC PACTBOPHI. 3aBUCUMOCTb PACTBOPUMOCTH T'a30B, )KUIKOCTEH M TBEPABIX
BEILECTB OT PA3IMYHBIX (hPaKTOpoB. MaccoBas 107151 pACTBOPEHHOI'O BELIECTBA.

DJIeKTPOIUTHYECKAS  AUCCONUANUS. DJEKTPOJIUTBI M HEIIEKTPOJUTHL.  DJIEKTPOIUTHYECKas
nucconranys. MexaHu3Mbl 3JEKTPOIMTUYECKOW OUCCOLMALMM U BEIIECTB C PA3IMYHBIMH THUIIAMU
XUMUYECKON CBsi3H. ['MApaTUpOBAHHBIE W HErHAPATHUPOBAaHHbIE HOHBL. CTENEHb AIIEKTPOIUTHYECKOU
nucconuanyi. CUIbHBIC U cia0ble 3JeKTPOIUTh. OCHOBHBIE MOJI0KEHUS] TEOPUH FJIEKTPOTUTHYECKOH
auccounauuu. Knuciorel, 0CHOBaHUS U COJM KaK AJICKTPOJIHUTEI.

1,2

1,2

JlaGopaTopHo-nipakTHYecKHe padoThl

PeaKLII/II/I HOHHOT'0 OOMEHA H YCJIOBUSA UX MTPOTCKAHUA.

2.

CocraBineHue ypaBHEHUH peakunii HOHHOro oOMeHa

Temal.5.
Kaaccndukanust
HEOPraHM4YeCKUX
COeTMHEHUIT B HX

CBOMCTBA

Conep:xanue

10

1.

Kuciorel u ux cpoiictBa. KucioTel Kak 3JIEKTPOIUTHI, UX KIacCU(HUKAIMA M0 Pa3IMYHBIM NPU3HAKAM.
XUMHYECKHE CBOMCTBAa KHUCJIOT B CBET€ TEOPUHM JIIEKTPONUTHUECKOH nucconuanuu. OcoOeHHOCTH
B3aMMOJCHCTBHA KOHIIEHTPUPOBAHHOM CEpPHON M a30THOM KHCIOT ¢ MeTaulaMu. OCHOBHBIE CIIOCOOBI
HIOJTYYEHUS] KUCIIOTBL.

OcHoBaHusi W WX cBoiicTBa. OCHOBaHUS KaK 3JCKTPOJIUTHI, HMX KIACCUPHUKAIUS [0 Pa3THYHBIM
npu3zHakaM. XUMHYECKHE CBOMCTBA OCHOBAaHUN B CBETE€ TEOPUU HIIEKTPOIUTUYECKOM AMCCOLUALUU.
Paznoxenue HepacTBOPUMBIX B Bojie ocHOBaHHUI. OCHOBHBIE CLIOCOOBI TTOTYICHHSI OCHOBAHUH.

Coam u ux cBoiictBa. Conu kak anekrponuTsl. Conu cpeaHue, KHCIble W OCHOBHBIE. XWMHYECKH
CBOWCTBa cCOJIEH B CBETE€ TEOPHH OJIEKTPOIMTHUECKOW auccounanuu. CrocoObl TMONyYeHHs COJIEH.
I'upposns coneil.

Oxcuanl u ux cBoiicTBa. Cosreobpasyromue U HecojeoOpasyromniue okcuabl. OcHOBHBIE, aM(pOTepHBIC U
KHCIIOTHBIE OKCH/IBI. 3aBUCUMOCTh XapaKkTepa OKCHIa OT CTETICHHU OKUCIIEHUSI 00pa3yIoIIero ero Meraiia.
Xumnueckue cBoiicTBa okcu10B. [loydueHne okcuoB.

1,2

1,2

1,2

1,2

JlaGopaTopHbie padoThI

1.

I'maponus coneit
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Temal.6. Coaep:xanue 4
Xumuyeckne peakuun | 1, | Knaccuduranuss XMMHYeCKHX peakuuii. Peakuum coelvHeHMs, Pa3liOKeHHs, 3aMelIeHHs, oOMeHa. 1,2
Karanmutnueckne peakuun. OOpatumble W HeoOpaTUMBIE peaklUHd. | OMOTEHHBIE W TETEPOTCHHBIC
peaknuu. DK30TepMHUECKHE M HIOTEpPMHUYECKHE peakiud. TemaoBoi 3(PpdeKT XUMUYECKHX pPeaKIHi.
Tepmoxumunueckue ypaBHeHHA. OKHCIANTEIbHO-BOCCTAHOBHUTEIbHbIE peakuuu. CTerneHb OKUCIICHHUSL.
Oxucnutens U BOCCTaHOBIEHHE. BoccraHoButens M okucieHue. MeTon 37eKTpOHHOro OanaHca st
COCTaBIICHHS YPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHH.
2. | CkopocTh XMMHYECKHX peakumii. [IoHATHE 0 CKOPOCTH XMMHYECKHX PeakIuii. 3aBUCUMOCTH CKOPOCTH 1,2
XMUMUYECKUX PEaKUUH OT pa3inu4HbIX (PAKTOPOB: MPUPOMABI PEAarHPYIOMIMX BEIIECTB, MX KOHICHTPAIHH,
TEMIepaTypbl, MOBEPXHOCTH CONPHKOCHOBEHHS W HCIOJIB30BaHUS KaTanu3aropo. OQOpaTumMocThb
XMMHYecKHX peakuuii. O0paTumbie 1 HeOOpaTUMBbIE PeakuuU. XUMHUYECKOE PAaBHOBECHE U CIIOCOOBI €ro
CMEIICHUSI.
Temal.7. Conep:xanue 10
Merasibl u HeMeTauIbl | 1. | Meramibl. OCOOEHHOCTH CTPOEHHMS aTOMOB M KpUCTALIOB. MDU3MYECKHE CBOWCTBA METAJLIOB. 1
Krnaccudukamuss MeTaluioB 1Mo  pa3iuyHbIM — NpPU3HAKaM. XHWMHYECKHE CBOWCTBA  METAJIIOB.
DNEeKTPOXUMUYECKU psAl HaNpsDKeHWd MeTaumoB. Mertammorepmusi. OOmme CrocoOBl MONTyYeHUs
MetauioB. [lonstue o meramnypruu. [Inpomertarmyprusi, THAPOMETAILIYPrUus U IEKTPOMETAJLTYyprusl.
CruiaBbl YCPHBIC Y IBETHEIC.
2. | Hemeranabl. OcoOeHHOCTH CTpOeHHs aTOMOB. Hemertanssl — mpocThie BellecTBa. 3aBUCUMOCTh CBOWCTB 1
rajJloreHoB OT WX mnojoxeHusi B Ilepuomnveckoit cucreme. OKUCIUTEIbHBIE U BOCCTAHOBHUTEIBHBIC
CBOMCTBAa HEMETAJJIOB B 3aBUCHMOCTH OT X ITOJIOKEHHUS B pAay SJICKTPOOTPUIATCIIBHOCTH.
JlabopaTopHbIe pa6boThI 6
1. | Obmue coticTBa MeTaoB. CBOWCTBA OKCHJIOB U THIIPOKCHJIOB.
2. | 'enernueckasi cBsi3b MKy KJ1accaMHM HEOPraHWYECKUX COCIMHEHHH.
3. KauectBeHnbIe pCaKiur Ha MOHBI. Pemenne OKCIICPUMCHTAJIBHBIX 3a/la4 10 Ka4Y€CTBCHHOMY
OTIPEJICIICHHIO HOHOB.
KonTpoabHas padora nmo pazgeny Nel 2
CamocTrosiTenbHast padoTa IPU U3yYeHUH pasnea 1. 30

CucremaTruecKkas Ipopad0TKa KOHCIIEKTOB 3aHATHH, yueOHOH M CIIEIUaIbHOM TEXHUYECKOU JTuTepaTyphl (110 Bompocam K naparpadam,
rJIaBaM y4eOHBIX [TOCOOMI, COCTABICHHBIM ITPEIIOIaBaATEIIEM).

[HoxnroroBka K J1aOOpaTOPHBIM U MIPAKTHYECKUM paboTaM C HCIOIB30BaHUEM METOJUUECKUX PEKOMEHAALUH npenogasaresns, ohopMiieHHE
n1ab0paTOPHO-TIPAKTHUECKUX paOOT, OTYETOB U IMOJTOTOBKA K UX 3allUTE.

TemaTuKa BHeayUTOPHOH CaAMOCTOSITEJILHON PadoThI:

1. AmorponHsle Moaudukanuu yriaepona (anmas, rpaduT), Kuciopona (KHCIOpoa, 030H), onoBa (cepoe u Oenoe oioBo). [lonstue o
XHUMUYECKOH TEXHOJIOTUH, OMOTEXHOIOTUH U HAHOTEXHOJIOTHH.

2. PagmoaktuBHOCTH. Vcmomb30BaHWE pPaJMOAKTHUBHBIX HM30TONOB B TEXHHYECKUX IIeNAX. PEHTTEHOBCKOE W3IMyYE€HHE W €ro
WCTONBb30BaHHE B TEXHUKE M MEAUIIMHE. MolennpoBanye KaK METO]] MPOrHO3UPOBAHUS CUTYAIlMK Ha IPOU3BOJCTBE
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3. AHomanuu QuU3MYECKUX CBOMCTB BOJBI. JKuIKHE KpUCTAUIbl. MUHEpaIbl M TOPHBIC MOPOIBI KaK MPUPOHBIE CMECH. DOMYJIbCUHU U
cycrieH3uu. 301 (B TOM 4ymciie a3po30in) u renu. Koarymsus. Cuaepesuc.

4. Hcmonp30Banue CepHO KHUCIOTH B MPOMBIIIICHHOCTH. EKne menodn, WX WCIONb30BaHHE B NPOMBIIDICHHOCTH. | arieHas u
HeraiieHasi U3BeCTh, €€ MPUMECHEHUE B CTPOUTENBCTBE. [ UIIC 1 anedacTp, TMIICOBAaHUE.

5. TanpBanommactuka. ['anmpBanocTerus. PadpuHnpoBanme IBETHBIX METAJLIOB.

Karamms. 'omorenHsIe 1 reTeporeHnbie katanu3aTopsl. [Ipomoropsl. Katanurmaeckue siabl. UTHTHOUTOPEI.

6. [Ipou3BoACTBO aMMHaKa: CHIPhE, aNapaTypa, HayYHbIe IPUHIUIIBL.

7. Koppo3ust MeTanioB: XUMUYECKas U AJIEKTPOXUMHUYECKasl. 3aBUCUMOCTh CKOPOCTH KOPPO3HH OT YCJIOBHH OKpY)Karomieil cpessl.

Knaccudukanus koppo3un METaUIOB 110 Pa3IudHbIM Ipu3HakaM. CrocoObl 3aIUThl METAJUIOB OT KOPPO3HHU.
8. [Tpon3BOACTBO UyT'yHA U CTAH.
Tematuka pedepatoB:
buorexnonorus u renHas nExXeHepus — TexHomoruu XX| Beka.
HanoTtexHonorust kKak IpHOPUTETHOE HAIIPABJICHHUE PAa3BUTHA HAYKU U Ipou3BocTBa B Pocculickoit @enepanuu.
CoBpeMEeHHbIE METO/TbI 00e33apaKUBaHHSI BOIBI.
AI0TpONHs METAILIOB.
Kuznp u pesrenpHocts .M. Menneneena.
«[lepromuieckomy 3aKoHy OyayIee He TPO3UT Pa3pyLICHUEM. . ).
Cunres 114-ro snemenTa — TpuyM@ pOCCUHCKUX (PU3UKOB-SIIEPUIHKOB.
U3zotons! Bogopoaa.
Hcnonp3oBaHue paloakTHBHBIX H30TOMOB B TEXHHYECKHUX IIEIISX.
PenTreHoBcKoe M3IydeHNE U €ro UCIONb30BAHUE B TEXHUKE U MEJTUIIHHE.
[Ina3ma — yeTBEpTOE COCTOSIHHUE BEILIECTBA.
AmMopdHble BelecTBa B IPUPOAE, TEXHUKE, OBITY.
OxpaHa OKpYXKaroIlei Cpeabl OT XUMUYECKOTO 3arps3HEHHS.
KonndecTBeHHbIE XapaKTEPUCTUKH 3arps3HEHHSI OKPYIKaroIe cpebl.
ITpumeHeHne TBepAOro U razo06pasnoro okcuaa yriepoaa(lV).
3ammra 030HOBOI'O 3KpaHa OT XUMHUUYECKOTO 3arpsI3HEHUSI.
I'pyGonucriepcHble CHCTEMBI, UX KITacCU(HUKAIIUS H UCTIONL30BAHUE B TPOGECCUOHANBHON JAESTEIHOCTH.
Kocmernueckue renu.
[IpumeHeHune cycnieH3uil U SMyJIbCHI B CTPOUTEILCTBE.
MuHepaiibl ¥ TOpHBIE IOPOJIBI KaK OCHOBA JTUTOCHEPHI.
PacTBOpBI BOKpYT Hac.
Bopa xak peareHT u Kak cpena st XMMUYECKOTro mporecca.
Turel pacTBOpPOB.
JKuznab n nesrensHocTh C. AppeHuyca.
Bxiiag 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTHE TEOPHH DICKTPOIUTUIECKON AMCCOLNALINH.
YcTpaHeHue xKecTKOCTU BOABI Ha IIPOMBIIUIEHHBIX IPEAIPUATHIX.
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Paznen 2. OPTAHUYECKAS XUMUS

60

Tema 2.1.
OcHOBHBIE TOHATHSA
OpPraHuYecKoi XUMUM U
Teopusi CTPOEHUsI
OpPraHuYecKuX
coeIMHeHHuIt

Conep:xanue

1.

l'[pe)lMeT opraaneCKoﬁ XUMMHUH. HpI/IpOI[HI)IC, HNCKYCCTBCHHBIC W CHHTCTUYCCKUC OPTraHUYCCKHC
BCIICCTBA. CpaBHeHHe OpPraHu4Y€CKUX BCEHICCTB C HCOPraHW4YC€CKUMU. BamenTHOoCTh. XHMHYECKOE
CTPOCHHUE KaK IMOPAAOK COCAMHCHUA aTOMOB B MOJICKYJIBI 110 BAJICHTHOCTH.

Teopusi cTpoenusi opranuyveckux coequHenuid A.M. ByrtiaepoBa. OCHOBHBIC TOJOXKEHUS TCOPUHU
XUMHUYECKOTO CTpOocHMs. M3oMepus W wu30Mepbl. XUMHUYECKHE (GOPMYJIBl M MOJEIHA MOJICKYl1 B
OPraHUYeCcKON XUMUHU.

Kaaccuduxanus opranuveckux BemecTB. Kiaccumduiaius BeIIECTB MO CTPOSHHUIO YTIEPOIHOTO
CKeJIeTa U Han4YMio (pyHKIMOHAIBHBIX rpyni. ['omonoru u romonorusi. Hauana nomenknarypsl IUPAC.

Kaaccndukanuss peaxumii B opraHmyveckoil xumuM. Peakiuu npucoenuHeHus (THAPUPOBAHUS,
raJOreHUPOBaHMs, T'MAPOTAJIOTCHUPOBAHMA, THApaTanvu). Peakuuu oTmemieHus (IETMIPUPOBAHMS,
JeTUAPOraJoreHUpoBaHus, qeruaparanyn). Peakiuu 3amemenus. Peakunu nzomepusanuu.

1,2

1,2

1,2

1,2

Tema 2.2.
YraeBogopoasl u ux
NPHUPOIHbIE HCTOYHUKHU

Conep:xanue

14

1.

AJIKaHbl. AJIKaHbI: TOMOJIOTUYECKUN Psi, U30MEPUSI U HOMEHKJIATypa aJKaHOB. XUMHUYECKUE CBOMCTBA
JIKaHOB (METaHa, 3TaHa): TOPEHHE, 3aMELICHUE, Pa3JIoKeHNE, AeruapupoBanye. [IpuMeHeHre alkaHoB Ha
OCHOBE CBOWCTB.

AJIKeHBI. OTUEH, ero MOJy4YeHHE (meruapupoBaHUEM JTaHa, JIeTIoNIMMepur3anmen
nonuaTHIeHa). ' OMONIOTHYeCKH  psAZl, W30MepHus, HOMEHKIIaTypa alKeHOB. XHWMHYECKHE CBOICTBa
STHUIIEHA: TOPEHUE, Ka4eCTBEHHbBIE peaknuu (oOeciBeunBaHe OPOMHON BOJBI M pacTBOpa IepMaHraHara
KaJiusl), THaparTanus, nonuMepusans. [IpuMenenue sTuiieHa Ha OCHOBE CBOWCTB.

Juensnl u kayuyku. [loHsTHE O THEHAX KaK YIJIEBOAOPOAAX C ABYMS ABOWHBIMH CBS3sIMHU. CONPsHKEHHBIE
IveHbl. XWUMHUYECKHE CBOMcTBa OyraauveHa-1,3 W wu3ompeHa: obOecrBedynBaHMEe OpOMHOH BOIBI H
HoJNIMMepHU3alys B Kaydykd. HaTypanbHblil M cHHTeTHYECKUE KayuykH. Pe3uHa.

AJxkuHBI. AneruieH. XUMHUYECKHE CBOWCTBA alleTHUJICHA: TOPEHHE, 00CCIIBEUYMBAHHUE OPOMHOW BOJBI,
MPUCOEAMHEHNE XJOPOBOAOPOAA W THaparanus. lIpuMeHeHwWe aleTwiieHa Ha OCHOBE CBOICTB.
MexkiaccoBasi U30MEPHUs C aJKaJuEeHAMHU.

Apenbl. benzon. Xumudeckue cBoiicTBa O€H30ja: TOpeHHE, peaklUM 3aMelleHus! (rajJoreHUpOBaHue,
HutpoBanue). [IpiMeHeHne 6eH3071a HA OCHOBE CBOWCTB.

IIpupoaHbie HCTOYHNKH YI1eBOAOPOAOB. IIpupoaHslil ra3: coctaB, IpUMEHEHHE B KAYECTBE TOILIMBA.

IIpupoanbie mcroyHuku yriaeBogopoaoB. Hedrs. CocraB m mepepabotka Hedru. Ileperonka HedTu.
HedrenpoayxThr.

1,2

1,2

1,2

1,2

1,2

1,2

Tema 2.3.
Kucaoponconep:kamme
opraHnyecKHe
coeIMHEeHHS

Conep:xanue

20

1.

CnupTsbl. [lonyyenne sTaHona GpoKEHHEM TIIOKO3BI M THApATanei sTuieHa. [ MapoKcuibHas Tpymma
Kak ¢yHKUMoHanbHas. [loHsTHE O TpeAeTbHBIX OIHOATOMHBIX CIUPTaX. XUMHUUECKHE CBOHCTBA 3TaHOMA:
B3aMMOJICHCTBHE C HAaTpHEM, OOpa30BaHHE MPOCTHIX M CIOXHBIX 3(QHUPOB, OKHCICHHWE B aNbICTHI.
IIpumeHneHue 3TaHoIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 IIOCIEICTBUS U NIPEIYIPEKICHHE.
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'nunepun kak nNpeacTaBUTe/Ib MHOTOATOMHBIX cnupToB. KauecTBeHHas peakiusi HA MHOTOATOMHbBIC
cuptel. [IpuMenenne ruiepuHa.

®enou. Ousznueckue U XUMUYECKHE CBOWCTBA (peHosa. B3aumMHOe BIMSHUE aTOMOB B MOJIEKYJIe )eHOIA:
B3aUMOJICHCTBHEC C TUAPOKCHUIOM HATPHUSA U a30THOM KHUCIIOTOM. [IpuMeHeHne dheHoa Ha OCHOBE CBOMCTB.

Aabaeruasbl [loHarue 00 anpaeruaax. AjbAeruaHas rpymmna kak (yHKImoHanbHas. GopManbaerun u ero
CBOICTBa: OKHCJCHHE B COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIMM CIHPT.
[lomyuenue ajpAETHIOB OKWCICHHEM COOTBETCTBYIOIIMX CHUpTOB. IlpuMenenwe dopmanpaernga Ha
OCHOBE €TI0 CBOMCTB.

KapGonoBble kuciaorbl. Ilonstne o KkapOOHOBBIX KucCioTax. KapOokcuibHas Trpynma Kak
¢dhyHKIIOHANBHAA. ['OMOTOTHYeCK A PsiA MPeAeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomydenne
KapOOHOBBIX KHCJIOT OKHCJICHHEM ajbJCTHI0B. XMMHYCCKHUE CBOWMCTBA YKCYCHOW KHCIIOTBI: OOIIHe
CBOWCTBa ¢ MUHEPAJIHHBIMHU KUCIOTAMH M peakius srepudukanyu. [IpuMeHneHne ykCyCcHONH KHCIOTHI Ha
OCHOBE CBOWCTB.

Bricmue >xupHbIE KUCIOTHI HA IIPUMEPE NaJIbMUTUHOBON U CTEAPUHOBOM.

Cnoxuble 3¢upbl. [lomyueHune cinoxHbIX 3GHUpOB peaknueld stepuduranuu. CroxHbie 3QUpPH B
npupoze, ux 3Hadenue. [IpuMeHenne ca0KHbIX 9(QUPOB HA OCHOBE CBOMCTB.

Kupsi. XKups! kak cnoxabie 23gupbl. Kinaccudukanus xupoB. XuMHYECKHE CBOHCTBA KUPOB: THIPOIH3 H
THJIPUPOBAHME KUAKHUX KUpoB. [IpuMeHeHue UpoB Ha OCHOBE CBOMCTB. MbLia.

Yraesoasl. MoHocaxapuabl. [I110K03a — BEUIECTBO C JBOWCTBEHHOW (YHKIMEH — aibJAerHJ0CIHpPT.
XVMUYECKHe CBOWMCTBA INIIOKO3bI: OKHCJIEHHE B TIJIOKOHOBYIO KHCIIOTY, BOCCTAaHOBJICHHE B COpOUT,
cnupToBoe OpokeHue. llpumeHeHHe TIIOKO3bI HAa OCHOBE CBOMCTB. 3HaueHHE YIJICBOAOB B KHBOH
NPUPOAE W JKU3HU uesioBeka. IloHsATHE O peakuusx MOJMKOHACHCAIMM M THAPONM3a Ha IpHUMEpe
B3aMMOIIPEBPALLICHUH]: TIF0K03a —> MOJIMCAXaPH].

10.

l'[o.lmcaxapm[bl. KanMaJ'I 1 OCJIIK0JI034a. Paznuums u CXOACTBA B CTPOCHHHU U CBOMCTBaX.

1,2

1,2

1,2

Tema 2.4.
A3oTcoaep:xamme
OpraHnvyecKue
coequHenust. Iloammepsl

Conep:xanue

12

1.

Amunbl. [lonstre 00 amuHax. Anudarnveckue aMUuHbI, UX KiIacCH(UKaIlUs ¥ HOMEHKIATypa. AHUIINH,
Kak opraHmyeckoe ocHoBaHue. [lomydenue anwnmHa u3 HUTpoOeH3ona. [I[puMeHeHne aHUIMHA Ha OCHOBE
CBOJMCTB.

AMMHOKHCJIOTbI. AMHHOKHCIIOTHI KakK aM(poTepHble TUPYHKIHOHAIBHBIE OPraHUYECKUE COCAMHEHHS.
XuMH4ecKue CBOMCTBA aAMMHOKHCIOT: B3aUMOJEHMCTBHE CO ILEIOYaMHU, KUCIOTaMHU U JAPYT € APYroM
(peakuus monukoHAeHcauK). llenTuaHas cBsA3b U MoMUNenTH b [[puMEeHEeHe aMHHOKHUCIIOT HA OCHOBE
CBOJMCTB.

Beaxn. [TepBuynas, BTOpH4HAs, TPETHYHASI CTPYKTYPBI OSITKOB. XUMHUYECKHE CBOMCTBA OEJIKOB: TOpEHHE,
JIeHaTypalusi, TUIPOJIN3, IBETHBIE peaknu. bruonornueckue GyHkumum Oenkos.
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4. | Homumepsl. [Tnactmaccel. [loydeHue MOJUMEPOB peakiueil MOJUMEpPHU3AlMU W TOJIMKOHACHCAIIUY.
TepmorutacTudHBIE TIacTMAcCHL. T'epMOpeakTHBHBIE IIacTMacchl. [IpencraBurenu miacTMacc.

5. | Homamepsl. [Tnactmaccel. [lomyueHre NOMUMEPOB pPEAKIMEH MOIMMEPHU3AIUM M TOJUKOHICHCAIUH.
TepmopeakTuBHbIE TIIacTMacchl. [IpeacraBurenu miacTmacc.

6. BOJ'[OKHa, 110.¢ KJIaCCI/I(l)PlKaIIPIﬂ. l'[o.nyqelme BOJIOKOH. OTILCJ’II)HI)IG MNpeaACTaBUTCIIN XUMHNYCCKUX
BOJIOKOH.

Tema 2.5. O6001meHue Coaep:kanue 4
3HAHMH 110 1. | TeHetnueckast CBA3b MEKAY BAKHEHIIIMMU KJIACCAMU OPTAaHHMYCCKUX COCTHMHCHHIA.

OpraHu'ecKol XUMHHU 2. | 3aBHCHMOCTb MEK/Iy COCTAaBOM, CTPOCHHUEM M CBOMCTBAMH OPTraHUYECKUX BEIECTB

HTorosasi KOHTpoJbHAsI paGoTa 2
CamocTosiTeIbHasI pad0Ta NPU U3YYEeHUHU pa3aesia 2. 24

CucremaTryaeckas IpopadoTKa KOHCIIEKTOB 3aHATHH, yIeOHOH U CIIEIUAIbHOW TEXHUYECKOW JIUTEepaTyphl (10 BOMpocaM K maparpadam,
IJIaBaM y4eOHBIX TOCOOMIA, COCTABICHHBIM ITPEIIOIaBATEIICM ).

[ToaroroBka k 1a00paTOPHBIM U MPAKTUIECKUM paboTaM € UCTIOIL30BAaHUEM METOIMYECKIX PEKOMEHAAIMI penoaaBates, ohopMIIeHIE
71a00paTOPHO-NIPAKTHUECKUX pabOT, OTYETOB U MOATOTOBKA K MX 3alLUTE.

TemaTnka BHeAyIUTOPHOH CAMOCTOSITEIbHOM PadoThI:

1. Knaccudukanus 1 Ha3HayeHre KayqykoB. Kitaccudukaius u Ha3HaYeHHe pe3nH. Bymkanuzamnus kaydyka.

2. OCHOBHBIC HAIPABJICHHS IPOMBIIILIEHHON TIepepabOTKH IPHPOIHOTO rasa.

3. TlomyTHBI HEPTAHON a3, ero nepepaboTKa.

4. TIpomecchl MPOMBIIIIEHHON TepepaboTk HeTH: KpeKHHT, prudopMUHT. OKTAaHOBOE YUCIO OCH3UHOB U IIETAHOBOE YHCIIO JAU3CIBHOTO

TOIINBA.

MeTHIOBBIH CIIUPT U €T0 UCTIOJIb30BaHUE B KAYECTBE XMMUYECKOTO ChIPhsl. TOKCHYHOCTH METAHOJA U TpaBHiIa TEXHUKH 0€30TIIaCHOCTH
npu padoTe ¢ HUM. DTWIECHIJIMKOMIb U €r0 NpUMEeHeHHe. TOKCUYHOCTD STHJICHIJIMKOJIS U NIPaBUiIa TEXHUKU 0€30IacHOCTH IpHU padboTe
C HUM.

6. Muoroo0Opasue KapOOHOBBIX KUCIOT (LIaBEJIEBas KUCJIOTa KaK JBYXOCHOBHAs, aKpUJIOBas KHUCIOTa Kak HempejelibHas, OeH30MHas
KHCJIOTa KaK apOMaTHUYECKasl).

[InenkooOpa3yrome Macia. 3aMeHa KUPOB B TEXHUKE HETIUILIEBHIM ChIpbeM. CHHTETHYECKUE MOIOIIIUE CPEACTBA.

8. AMuHokanpoHOBas KucioTa. KampoH Kak TPeACTAaBUTENb MOJMAMUIHBIX BOJOKOH. MCHONb30BaHWE THAPOIHM3a OEIKOB B
npomblieHHocTH. [lonuBunminxnopun, nonurterpadropatuieH (tedunon). deHonodopmanbreruanble miactMaccsl. Llemrynoun.
[IpoMbIIeHHOE MPOU3BOJACTBO XUMUYECKUX BOJIOKOH.

TemaTuka pepepaTuBHOI padoTHI:

Kuznsb u nesrensHocts A.M. byTneposa.

Buranusm u ero kpax.

Ponb 0TeUECTBEHHBIX YUEHBIX B CTAHOBIICHUHU M PA3BUTHH MUPOBOI OPraHUYECKON XUMUH.

CoBpeMeHHbIE IPeACTaBICHHUs O TEOPUU XUMHUECKOTO CTPOCHHUS.

o

~
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OKOJIOTMYECKHE aCTIEeKTHI UCII0JIb30BaHUS YTIIEBOJAOPOAHOIO ChIPbSL.

OKOHOMHYECKHE ACIIEKThI MEXIYHapOIHOI'O COTPYJHUYECTBA 110 UCIOIb30BAHUIO YTIIEBOAOPOIHOIO ChIPHSI.
Hctopust OTKPHITHS B pa3paOOTKH ra30BBIX B He(PTSIHBIX MecTOpoXKAeHUH B Poccniickoit denepanmm.
XuMHsl yTIEBOIOPOJHOTO CHIPBs U MOsi Oy mymiast mpodeccusi.

YTI1neBogopoaHoe TOIUINBO, €r0 BUBI U HA3HAYCHHUE.

CuHTeTHYecKue KaydyKH: HCTOPHUS, MHOTOOOPa3Hue U NEPCHEKTUBBI.

Pe3nnoTexHnUECKOE MPOU3BOJICTBO U €TI0 POJIb B HAYYHO-TEXHUUYECKOM MPOTrpecce.

CBapouHO€ MPOU3BOACTBO U POJIb XUMHUH YIJIEBOIOPOIOB B HEH.

HedT1p 1 ee TpaHCIOPTHPOBKA KaK OCHOBA B3aUMOBBINOHOTO MEXIYHAPOIHOTO COTPYIHUYECTBA.
ApOMaTI/ILICCKI/Ie YTJII€BOAOPOAbI KaK ChIPhC I MPOMU3BOACTBA IICCTULNAOB.

YrneBopl U UX poJib B 5KUBOM MIPUPOJIE.

CrpoeHue III0KO03bI: HCTOPUS Pa3BUTHS MPEACTABICHUN U COBPEMEHHBIE BO33PEHHUSL.

PaszButue caxapHoil npomeinieHHOCTH B Poccun.

Poub yrineBooB B Moeii Oyayieit npoeccHOHaNBHOM AEATEIEHOCTH.

Mertanon: xemodumus u xemohoous.

OtaHom: Bennyaiimee 01aro U CTparrHoe 3J0.

AJKOTOJIU3M U €ro NPpo(HIIaKTHKA.

MHoroaToMHbIe CHUPTHI B MOs1 Oy Tymast pogecCHOHAIbHAS IESITETBHOCTb.

dopmanbaeru Kak OCHOBA MOIyY€HHSI BEIIECTB U MaTEPUAIOB U MOe NMPodecCHOHAIbHOM A TENbHOCTH.
MypaBbrHas KUCJIOTa B IPUPOJIE, HAYKE U MPOU3BOJICTBE.

Hcropus ykcyca.

CroxHble 3QUPHI 1 X 3HAUEHHE B IPUPOJIE, OBITY U IPOU3BOJCTBE.

JKupsb! kak IPOAYKT MUTAHUS U XUMHUUECKOE ChIPhE.

3ameHa JKUPOB B TCXHUKE HECITUILECBBIM CHIPHEM.

HexBaTka npogoBoIbCTBUS Kak r100aibpHas mpodiieMa 4eJI0BEYeCTBa U Iy TH €€ PEIlCHHSI.

Mpina: nponuioe, Hactosiee, Oyayuiee.

CpencTBa TUrHEHBl HA OCHOBE KHCIIOPOACOAEP)KAIINX OPTaHUIECKUX COSIMHEHNH.
Cunretnueckue mMotromue cpenctsa (CMC): mocTonHCTBA M HEJOCTATKH.

AMMMAaK 1 aMHHBI — OECKHUCIIOPOIHBIE OCHOBAHHSI.

AHNIMHOBBIE KPACUTEIH: HCTOPHS, TPOU3BOICTBO, IEPCIIEKTHBA.

AMUWHOKHUCIIOTHI — aM(pOTEpHBIE OPTaHUIECKHUE COSTMHECHUSI.

AMUHOKHUCIIOTBI — «KUPIUYUKN» OEIKOBBIX MOJIEKYIL.

CHHTETHUYECKHE BOJIOKHA HA aMUHOKHCIIOTHOM OCHOBE.

«OKn3Hb- 3TO c1I0CO0 CyIIecTBOBAaHUS OEIKOBBIX TEI...»

CTpyKTYpbI O€llKa ¥ €ro IECTPYKTypHpPOBaHUE.

Buonornueckue GyHKuuu OEIKOB.

HToro

162
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XAPAKTEPUCTHUKA OCHOBHBIX BU10B YUEBHOM JIEATEJIbHOCTUCTYIEHTOB

Conep:xxanue o0yueHust

XapakTepuCTHKA OCHOBHBIX BH/I0B 1eAATEIbHOCTH CTYACHTOB
(Ha ypoBHe y4eOHBIX AelCTBHI)

OcHOBHBIE IOHATHS U
3aKOHbI XUMHUH

YMeHue naBaTh ONpEAEICHUE U ONEPUPOBATH CIEAYIOLUIUMH XH-
MHUYECKUMH IMOHITUSAMU: BELIECTBO, XMMUUYECKHH 3JIEMEHT, aToOM,
MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAsI M1 MOJIEKYJISIPHAsl MacChl, UOH,
IIOTPOIHS, U30TOIIBI, XUMHYECKast CBS3b,
AJIEKTPOOTPULIATEIBLHOCTh, BAJIEHTHOCTb, CTENEHb OKHUCIIECHUS,
MOJIb, MOJIIPHAsI Macca, MOJISIPHBIM 00beM ra3000pa3HbIX BEILECTB,
BELIECTBA MOJIEKYJISIPHOI'O U HEMOJIEKYJIIPHOTO CTPOEHUSI.
®opMynupoBaHME 3aKOHOB COXpPAHEHUS MacChl BELIECTB U
IIOCTOSIHCTBA COCTaBa BELIECTB.

YcranoBka 3aBHCHUMOCTH MEXTY Ka4eCTBEHHOU U
KOJIMYECTBEHHOW CTOPOHAMU XUMHUYECKHX O0BEKTOB U MPOILIECCOB.
Pemenne pacdeTHpIX 3agad MO XUMHYECKUM (GopMylaM H
YpaBHEHUSIM

IHepuoauyeckuii
3aKOH U
IMepuoanueckas
cucreMa
XHMHYECKHX
jemenToB J.H.
MenaeaeeBa u
CTPOEHHE aTOMa

VYcraHOBKa  3BOJIIOIMOHHOW — CYIIHOCTH — MEHJIEJICEBCKOM U
COBPEMEHHOI bopMyITUPOBOK MEePUOINYECKOTO 3aKOHa
.. Menneneea. O0bsicHeHHE (U3UIECKOTO CMBICIA CUMBOJIUKH
HGpHOI{H‘-IGCKOfI Ta6JII/IHI)I XUMHUYCCKUX 3JICMCHTOB
J.M.MenneneeBa (HOMEpPOB »D3JE€MEHTa, IEPUOJA, TPYIIbI) U
yCTaHOBKa HpH‘IHHHO-CHeILCTBGHHOﬁ CBA3HU Me>1<11y CTpOGHI/IeM
aToMa M 3aKOHOMEPHOCTSIMH H3MCHCHHS CBOMCTB JJICMEHTOB H
00pa30BaHHBIX UMH BEILLECTB B IEPUOJIaX U rpyMIax.
XapakTepHucTUKa JI€MEHTOB MaJbIX M OOJBIIUX MEPHOJOB MO UX
nonoxxeHuto B [lepnognueckoii cucreme [I.M.Menneneena

CTpoelme BeHieCrea

YcraHoBKa 3aBUCUMOCTH CBOWCTB XUMHUYECKHX BEIIECTB OT
CTPOEHHS aTOMOB 00Pa3yIOIINX UX XUMUYECKUX JIIEMEHTOB.
XapakTepruCTHKA BaXKHEUIIINX TUIIOB XUMUYECKHUX CBSI3EH U
OTHOCHUTEJIbHOCTH 3TOW TUIIOJIOTHH.

OO0BsicHeHHE 3aBUCHUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U
CTPOEHHUSI KPUCTAIUTMYECKHUX PEIIETOK.

Bona. PacTBopsbl.

YMeHue JaBaTh ONpEeAeNCHHE M ONEepUpOBaTh  CIEIYHOLIUMU

DJIeKTPOJIMTHYeCKAS XUMUYECKUMH TOHSATUSMU: HWOH, PAacTBOPbBI, BJIEKTPOJIUT U
AUCCOLMALINS HERJIEKTPOJIUT, SJEKTPOIUTHUECKAs JUCCOLIUAIIMS.
®opMyIHpOBKa OCHOBHBIX MOJIOKEHHUI TEOPUHU
AIIEKTPOJINTUYECKON JUCCOIIUAIIIH.
Kaaccupuxanus XapakTepruCTHKA B CBETE€ TEOPUH HIICKTPOJIUTHUECKON
HEOPraHNYeCcKuX JIMCCOIMAIIMU, CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX

COCTMHEeHHUI 1 UX CBONCTBA

COETUHEHUN.
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XuMHYeCKHEe peakunu

YcraHoBKa TPUYMHHO-CIEACTBEHHOM CBA3U MEXKY COAEPKAHUEM
3aKOHOB U HAIMCaHUEM XUMHUYECKUX (HhOPMYJ U ypaBHEHUH.
YMeHue 1aBath ONpeesieHue U ONIEpUpPOBaTh CIAEAYIOLIMMU
XUMHUYECKUMHU MTOHATUAMU: OKMCIUTENb U BOCCTAHOBUTEIIb,
OKHCIICHHE U BOCCTaHOBJIEHUE, TETNIOBOH 3(pekT peakuuu,
CKOPOCTb XUMHUYECKOW pEaKLuy, KaTajlu3, XUMHUIECKOE
paBHOBeCHE

OTpakeHne XUMAYECKUX MTPOLIECCOB C MTOMOIIBIO YPAaBHEHUN
XUMHUYECKUX PEAKIUI

OOBsicHEHHE CYIIIHOCTH XMMUYECKUX npoueccoB. Knaccudukarnus
XUMHUYECKUX PEAKLMN 110 pa3IMdHbIM IPU3HAKAM: YUCILY U
COCTaBy IIPOIYKTOB U pEareHToB, TeMJI0BOMY 3 deKTy,
HaINpaBJICHUIO, (a3e, HUIMYHIO KaTalu3aTopa, U3MEHEHHUIO
CTEIEHEH OKUCIIEHUS 2JIEMEHTOB, 00Pa3yIOIIHUX BELECTBA.
Knaccugukaius BemecTB 1 MpoIecCOB ¢ TOYKH 3PEHUS
OKHCJICHUS-BOCCTAHOBJICHUSL.

OO0ObsicHEHHE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakuuu u
HOJIOKEHUS XMMUYECKOTI'0 PAaBHOBECHUS OT Pa3IMUHBIX (PaKTOPOB

MeTasiibl 1 HEMETAJLIBI

XapakTepucTuKa cocTaBa, CTpOEHUS, CBOWCTB, IIOJyYEHUS U
IPUMEHEHHS BaXKHEHIINX METAJIJIOB U MX COEAMHEHHH.
XapakTepucTuKa cocTaBa, CTpOEHUS, CBOWCTB, IIOJyYEHUS U
IPUMEHEHHS BaXKHEHIINX HEMETAJUIOB U UX COCTUHEHUH.

OcCHOBHbDBIE TOHATHSA
OpPraHuYecKoil XUMHUH U
TeopHUsi CTPOEHUs
OPraHMYecKux
coeTUHEeHN I

@opMyIMPOBKA OCHOBHBIX ITOJOKEHUN TEOPUU XUMUYECKOTO
CTPOECHUS OPraHUYECKUX COCIMHEHUN U XapaKTEPUCTHUKA B CBETE
ATOM TEOPUHU CBOWCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
CO€IUHEHUI

YMeHue pgaBath ONpENEICHHE M ONEpUpPOBATh  CIEAYIOIIUMHA
XUMHUYECKUMHU TOHSATUSMU: YTIEPOAHBIN CKeNeT, GyHKIIMOHATbHASL
rpymnna, u30MepHsi, TOMOJIOTHSI.

YrieBoaopoasbl u UX
NPUPOAHBbIE HCTOYHUKH

XapaKkTepHuCTHUKa COCTaBa, CTPOEHUS, CBOICTB, OTYYECHUS U
IIPUMEHEHHUS BaKHEHIINX KJIaCCOB YIIIEBOJOPOJIOB (aJIKaHOB,
[UKJI0AJIKAaHOB, aJIKEHOB, aJIKWHOB, apEHOB) M UX Haubosee
3HAYUMBIX B HAPOJHOXO3S1CTBEHHOM IlJIaHE TPECTaBUTENEH.
Ha3BaHue n3ydeHHBIX BELIECTB MO TPUBHUAIBHOMN WM
MEX1yHapOJAHON HOMEHKJIAType U OTPaK€HUE COCTaBa 3TUX
COEZIMHEHUH C MOMOIIBI0 XMMUYECKUX (OPMYIL.

Kucsopoacoaep:xamme
OpraHMYecKue coeJInHeHus

XapakTeprucTHKa BaXKHEHIIUX MTPEACTABUTENEH
KHCIIOPOIOCOJAEPIKAIINX OPIraHUUECKUX COEANHEHNI: METaHoIa !
3TaHOJAa, CIOXKHBIX 3(QUPOB, )KUPOB, MbLJI, aJIbACTUIIOB
(popmanbieruioB u aneTanbAeriaa), KETOHOB (aleToHa),
KapOOHOBBIX KUCIIOT (YKCYCHOUM KHCIIOTHI, MOHOCAXapHI0B
(TIr0KO03BI),

JucaxapuioB (caxaposbl), MoJaucaxapuIoB (Kpaxmana u
LEJUTIOJIO3BL.

Ha3BaHne n3y4eHHBIX BEIIECTB 10 TPUBUAIBHOW WITN
MEXYHapOJAHON HOMEHKIIAType U OTPaXEHUE COCTaBa 3TUX
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XapakTepUCTHUKA BaXHEHIIUX IIPEICTaBUTEIIEH
a30TOCOAEPKAINX OPTaHUYECKUX COCINHEHUN: aHWIINHA,
AMHHOKHCIIOT, OEITKOB, NCKYCCTBEHHBIX U CHHTETHYECKHX

A3oTcozepikamue BOJIOKOH, Kay4yKOB, TutactMacc. Ha3BaHne U3yd4eHHBIX BEIIECTB

OpPTaHHYCCKHE 110 TPUBUAIIBHOW MJIU MEXITYHAPOIHONM HOMEHKIIAType U

coenuHenus. Iloammepni OTPaKEHUE COCTaBa ATUX COSAUHEHUN C TTOMOIIBIO XUMHYECKUX
dbopmyL.

YYEBHO-METOJAMYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECHIEYEHHE
PABOYEN ITPOT'PAMMBI YUEBHOM JUCIUTILIMHBI XUMUA

OcBoeHHe mporpamMmbl y4eOHOW AWCHMILIMHBI XHUMHS TpEIrojaraeT Hajaudue KaOuHera
XUMHH C JTAOOPaHTCKOW KOMHATOH, B KOTOPOM HMEETCS BO3MOXKHOCTh 00ECIEeYUTh CBOOOHBIM
noctynn B MHTepHeT BO BpeMmsi y4eOHOTrO 3aHSATHS W B IEPUOJ BHEYYCOHOW EATEIbHOCTH
00y4aroImXxcs.

[Tomemenue kabunera yaoBJIETBOpseT TpeboBaHusIM CaHUTAPHO-IMUAEMHUOIOTHUECKIX
npasui 1 HopMaTuBOB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO TUIIOBBIM 00OPYIOBAHHUEM,
YKa3aHHBIM B HACTOSIIIMX TPeOOBaHUSX CPEACTBaMH OOY4YECHHS, TOCTATOYHBIMH JJIsI BHITTOJTHEHUS
TpeOOBaHUM K YPOBHIO OJTOTOBKU O0YUYaOIUXCS.

B kabuHere mMmeeTcss MyJIbTHMEIUHHOE OOOPYAOBAaHHE, MOCPEIACTBOM KOTOPOTO CTYIICHTHI
MOTYT MPOCMAaTpUBaTh BU3YAIbHYI0 HH(POPMAIMI0 1O XHMHH, CO3[aBaTh IPE3CHTALUH,
BHJIEOMATEPHAIIBI U T.II.

B coctaB yueOHO-METOANYECKOTO U MaTEPUATLHO-TEXHUUECKOTO OCHAIICHHS KaOMHETa XUMHUH
BXOJIAIT:

* MHOTO(QYHKIIMOHAJIBHBIA KOMIUIEKC MPENo/1aBaTes;

* HaTrypajlbHble OOBEKTHI, MOJIEIH, TPUOOPHI K HAOOPHI I MOCTAHOBKH JIEMOHCTPAI[MOHHOTO
U yYEHUYECKOTO IKCIIEPUMEHTA;

* T[€YaTHbIE U SKPAHHO-3BYKOBBIE CPEJICTBA OOyUEHUS;

* CpeICTBa HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTUH;

* PpCaKTHUBHI,

* MEepeYHU OCHOBHOM M JONOJHUTEIBHOM yueOHOH IuTeparypsl;

* BCIIOMOraTeJIbHOE 000pYy1I0BaHUE U UHCTPYKLUU;

B Oubnunoreunsiii GoHA BXOAAT yueOHUKH M y4deOHO-MeTomuueckne KomIuiekTsl (YMK),
PEKOMEH/IOBAaHHBIC  WJIM  JIOMYIICHHBIE IS  WCIOJB30BaHUS B  TPO(ECCHOHATBHBIX
00pa30BaTeNbHBIX OPTaHU3ANMSIX, PEATH3YIOMUX O00pa30BATENBHYI0 TPOTpaMMy CpPEIHEro
obmero obpazoBanus B mnpezaenax ocBoeHus OIIOIT CIIO na 6a3e ocHOBHOrO 00IIEro 00-
pa3oBaHusl.

B mpomecce ocCBOeHHsS MPOrpaMMbl y4eOHOH JUCHMIUIUHBI XHWMHS CTYJISHTBI HMEIOT
BO3MOXXHOCTh JIOCTyNa K OJJICKTPOHHBIM YUe€OHBIM MaTepHualaM M0 XHUMHUU, HUMEIOIUMCS B
CBOOOJHOM JocTynie B cetH VHTepHET (2JIEKTPOHHBIM KHHTraM, IPAaKTHKyMaM, TeCTaM,
matepuanam EI'D u ap.).
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