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MNOSICHUTEJIBHAS 3AIIUCKA

[Iporpamma o6mieo0pa3oBaTeIbHON y4eOHON AUCIUIUTMHBI XUMUS MpeAHa3HaueHa ISl N3ydCHUS
XHMUH B NpOoQecCHOHANbHBIX  oOpazoBarenbHbiXx  opranmzamusx — CIIO,  peanmsyromimx
00pa3oBaTeNbHYI0 TPOTPaMMy CpeaHero oOIiero oOpa3oBaHHS B TpeleliaX OCBOCHHS OCHOBHOM
npodeccuonanbHoi odpazoBatensHol nporpamMbl CIIO (OITOIT CIIO) Ha 6a3e OCHOBHOTO OOIIEro
00pa3oBaHMsI MPH MOJATOTOBKE KBATU(UIIMPOBAHHBIX PA00YHX, CITY)KAIIHX.

[IporpamMma paspaborana Ha ocHoBe TtpeboBanuii PI'OC cpemnero obmero oOpa3oBaHws,
NPEIBSBISEMBIX K CTPYKTYpe, COACPKAHWUIO W pPe3yjbTaTaM OCBOCHUS YUYEOHOH IUCIUILTHHBI
«X¥UMHS», B COOTBETCTBHM C PEKOMEHIALMSMH 1O OpraHM3allMH IIOJyYCHHUS CPEIHEro OOIIero
o0Opa3oBaHMsl B Tpejeiax OCBOSHHS 00pa30BaTENbHBIX MPOTPaMM CPEIHEro MpodecCHOHAILHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHHs € y4eToM TpeboBaHM (emeparbHBIX
rOCYJapCTBEHHBIX 00pa30BaTENBHBIX CTAHJAPTOB W MOJy4aeMOu MpodeccHu WM CIenUalbHOCTH
cpeanero npogeccuoHanbHOro 00pa3oBaHus (MMCbMO JlenapramMeHTa ToCyAapCTBEHHOH MOJIUTUKU B
cdepe moaroroBku padbounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Coneprkanue nporpaMmbl « XUMHUs HalPaBJICHO Ha JOCTHKCHUE CIICAYIOIIUX HeJsIeii:

* (opMupoBaHHE Yy OOYyYarOIMXCS YMEHHs OLIEHMBAThb 3HAYMMOCTb XMMUYECKOTO 3HAHMS IS
Ka)KJJOT0 YEJIOBEKA;

* (opMupoBaHHE y 00YHaIOLIUXCS LEIOCTHOTO MPEICTABICHHS O MUPE U POJIM XMMUU B CO3/1aHUU
COBPEMEHHOM €CTECTBEHHO-HAyUYHOM KapTHHBI MHPA; YMEHUS OOBSCHATH OOBEKTHI U MPOLECCHI
OKPY’KAIOIEH JNEeHCTBUTEIBHOCTU: IPUPOJHON, COUUAIIBHOM, KYJIbTYPHOM, TEXHUYECKON CpEaBbI,
— HCIOJIb3YS AJIS ATOI0 XMMUUYECKHUE 3HAHUS;

* pa3BUTHE Yy OOydYaroIuMXcs yMEHUH paziauuyaTh (akThl U OLEHKH, CPaBHUBATh OLICHOYHBIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMH OLIEHOK U CBSA3b KPUTEPUEB C ONPEAECICHHON CUCTEMOM
LIEHHOCTEH, (OPMYIINPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIINIO;

e mpuoOpereHHe OOYYAOIIUMKCS ONbITa Pa3HOOOPA3HOW  NEATENBHOCTH, TIO3HAHUS |
CaMOIIO3HAHUs; KIIOYEBBIX HABBIKOB, MMEIOLUIMX YHHMBEPCAJIBHOE 3HAYCHHE U1 Pa3IM4YHBIX
BUJIOB JICSITEILHOCTH (HAaBBIKOB pEIIECHUs MpOOJeM, NPUHATUS pPELICHUM, MOUCKA, aHaau3a U
00paboTky MH(OPMAIK, KOMMYHUKATUBHBIX HAaBBIKOB, HABBIKOB U3MEPEHU, COTPYJHUUYECTBA,
0€e30macHOT0 00paIleHNs ¢ BEIIECTBAMH B TOBCETHEBHOM JKU3HU).

B mnporpammy BKITIOYEHO COJep)KaHWE, HAmpaBlIeHHOe HAa (OPMUPOBAHHWE Y CTYJICHTOB
KOMITETEHITHH, He0OX0oauMEBIX I kauecTBeHHOTo ocBoeHHs OITOII CIIO na 6a3e 0CHOBHOI'O 0O0OIIIETO
oOpa3oBaHHMsI C TIONy4YeHHEM CpeaHero oOmiero oOpa3oBaHHs; MTPOrpaMMbl  MOATOTOBKHU
KBaJIN(ULIMPOBAHHBIX Pa00OUUX, CIYKAIIHX.



OBIIASI XAPAKTEPUCTUKA YUESHOM TUCIHATLIMHBI XUMUST

XuMUsL — 3TO HayKa O BEIIECTBAX, X COCTABE U CTPOCHHH, CBOMCTBAX U MPEBPAIICHUIX, 3HAUYCHUH
XMUMHAYECKHX BEILECTB, MATEPHAJIOB U MPOIIECCOB B MPAKTUYECKOM EATEIILHOCTH YEIOBEKA.

Conepxanne 0011€00pa30BaTeIbHON y4eOHOW AUCIUIUIMHBI XWUMHUS HAIpaBiICHO Ha YCBOEHHE
00y4aroIMUMHUCS OCHOBHBIX NMOHATHI, 3aKOHOB M TEOPHH XMMHUH; OBJIAJCHUE YMEHHUSAMHU HAONIOJATh
XUMHUYECKHUE SIBICHMS, MPOBOJUTH XUMHUYECKUH SKCIEPUMEHT, MPOU3BOJAUTH pacueThl Ha OCHOBE
XUMHAYECKUX ()OPMYII BEIIECTB M YPABHEHUI XUMUYECKUX PEaKIHiA.

B mnpomecce u3yueHus XuMUM y OOy4yarOUIMXCS Pa3BUBAIOTCS [03HABATEIbHBIE WHTEPECH U
MHTEJUIEKTYyaJbHbIE CHOCOOHOCTH, TOTPEOHOCTH B CAaMOCTOSATEIBHOM NPHUOOpPETeHUs 3HAHUHM IO
XUMHH B COOTBETCTBHMU C BO3ZHUKAIOIIMMU KU3HEHHBIMU IPOOJIeMaMH, BOCHUTHIBAETCS OepexHoe
OTHOILICHHS K TMPHPOJE, OHUMAHUE 3/0pOBOrO 00pa3a >XU3HU, HEOOXOTUMOCTH HPEIYyHpPEexICHUI
SIBJIGHUHM, HAHOCSIINX BpeJl 3/I0POBBIO0 U OKpYykarolen cpene. OHM OCBaMBAaIOT IPUEMbI TPAMOTHOTO,
0€30MaCHOTO MCIOJIB30BAHUS XUMHUECKUX BEIIECTB U MATEPUAIOB, IPUMEHSAEMBIX B OBITY, CEIbCKOM
XO3S5IIICTBE U Ha IPOU3BOJCTBE.

[Ipu CTPYKTypuUpOBaHMHM COJEpKaHUs O0mE00pa3oBaTeNbHON Y4eOHOW UCHMIUIMHBI IS
npodeccnoHalbHBIX 00pa30BaTENIbHBIX OpPraHU3alUl, pealu3yIoUIMX 00pa30BaTEIbHYI0 MpPOrpamMmy
cpenHero obmiero obpasoBanus B mpexaenax ocBoeHus OIIOIT CITO na 6a3e OCHOBHOTO OOIIEro
o0pa3oBaHMs, YUUTHIBAIaCh OOBEKTUBHASL PEAIbHOCTh — HEOONbIION 00beM 4acoB, OTHYIICHHBIX Ha
M3Y4YEHHE XUMHUH U CTPEMJICHHE MaKCUMaJIbHO COOTBETCTBOBATh UESIM Pa3BUBAIOLIET0 O0yUEHHUSI.

Peanuzanusi AeIyKTUBHOTO MOAXOAA K M3YUYEHUIO XHUMHH CIIOCOOCTBYET pPAa3BUTHUIO TaKHX
JIOTUYECKUX ONEpalUi MBIIIJICHUS, KaK aHaJIU3 U CUHTE3, 000011leHne U KOHKPETU3alisl, CPaBHEHUE U
aHaJIOTHs, CUCTeMAaTU3alMsl U KiIacCu(UKALIUA U Jp.

N3ydyenne xumMuum B MNpO(PECCHOHANBHBIX O0pa30BaTENbHBIX OPraHU3ALMSX, PEATUIYIOLINX
o0pa3oBaTeNnpHyI0 IPOrpaMMy cpeaHero ooiero oopaszoBanus B npezgenax ocsoenust OIIOIT CIIO na
0a3e OCHOBHOIO OOIIEro OOpa3oBaHMs, MMEET CBOM OCOOCHHOCTH B 3aBHCHMOCTH OT Tpoduis
npodeccnoHanTbHOTO 00pa30BaHUs. DTO BBIpAaXaeTcs B COACpPXKAaHUM OOy4YEHHS, KOJUYECTBE YacoB,
BBIICJISIEMBIX HA HM3YYEHHE OTHEIbHBIX TEM IPOrPAMMBbI, IIIyOMHE MX OCBOEHHS OO0YYaroIIMMHUCH,
o0beMe M XapakTepe MPAKTUYECKUX 3aHATHH, BHUJAX BHEAYAUTOPHON CaMOCTOATEIbHOW pabOTHI
CTYJICHTOB.

Crenundurka M3ydeHUs XUMHUH TIPHU OBIAJCHUH MPO(EcCHUsIMU U CHEUAIBHOCTSIMH TEXHHUYECKOTO
npoduias OTpakeHa B Kaxaou Teme pazaena «CojaepxkaHue ydyeOHOW ITUCHUTUIMHBD) B PyOpHKe
«IIpopunbHble M NPo(PecCHOHANBHO 3HAUYMMBIE 3JEMEHTBl COJEPXKaHHs». OTOT KOMIIOHEHT
peayinzyeTcs Ipu UHAUBUIYAIbHON caMOCTOSITeNIbHON paboTe oOyyarouuxcs (HalucaHuu pedepaTos,
MOJITOTOBKE COOOLIEHUH, 3allUTe IPOEKTOB), B Ipoliecce YUeOHO! eATeIbHOCTH M0/ PYKOBOJCTBOM
npenojaBaTens  (BBIMOJIHEHUH XHUMHUYECKOIO JKCHEpUMEHTa — Ja0OpaTOPHBIX ONBITOB H
MPAKTUYECKHUX PadOT, pelICHNH MPAKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33]a4 U T.1.).

B npouecce u3ydeHHMs] XUMHM TEOPETHUUECKHE CBEACHUS JOIOJIHAIOTCS JEMOHCTPALUSIMU,
1a60PaTOPHBIMU OMBITAMU U TPAKTHUYECKUMHU 3aHATUSIMHU.

Jlnst  opraHu3ali  BHEAYJUTOPHOW CaMOCTOSITEILHOM pabOThl CTYIEHTOB, OBJIAJIEBAIOIINX
npodpeccuasmu CIIO u cneumansHoctamMu CIIO mpencraBineH mnepeueHb pedepaToB (IOKIAIOB),
WHIMBUIYATBHBIX ITPOCKTOB.

B npomecce wu3ydeHus XUMUM BakHO (HOpMHUpPOBaTh HH(GOPMALMOHHYIO KOMIETEHTHOCTh
oOyuatonuxcs. [loaToMy mpu opraHu3alliyd CaMOCTOSITENIbHOM pPaOOThl aKLEHTUPYETCS BHUMaHUE
oOyyaromuxcs Ha moucke uHpopmanmu B MHTepHere, yueOHON M crHenuanbHOM JHMTEparype ¢
COOTBETCTBYIOIIUM O(OPMIIEHUEM U MPECTABICHUEM PE3YIbTATOB.

Nzyuenune oOmieoOpa3zoBaTenbHON yueOHON IUCHMILIMHBI «XHMHUS» 3aBEpIIaeTCs IMOJBEICHUEM
UTOroB B (hopMe dK3aMeHa B paMKax MPOMEXYTOYHOW aTTECTAallH CTYAEHTOB B IPOIIECCE OCBOCHUS
OIIOII CIIO c monyuyenuem cpeanero odmero oopazosanus (ITITKPC



MECTO YYEFHOM JJUCIHUILINHBI B YYEBHOM ILIAHE

YyeOHass AucuMIUIiHA XUMHS SBISIETCS YY4€OHBIM TMPEAMETOM IO BBIOOPY U3 00s3aTeNbHON
npeameTHou oomactu «EctecTtBennbie Hayku» OI'OC cpennero o61mero oopa3oBaHus.

B mpodeccuonanbHeIX 00pa3oBaTENbHBIX OpPraHHU3AIMAX, PEATH3YIOMUX 00pa3oBaTEILHYIO
nmporpammy cpeanero oodmero oopasoBanus B npezaenax ocBoeHuss OIIOIT CIIO Ha 6a3e 0OCHOBHOTO
obmero obOpa3oBaHus, yuyeOHas IUCHMIUIMHA XHUMHS H3y4aeTcss B 00Ieo0pa30BaTENbHOM IIHKIIC
yaeoHoro OITOIT CITO Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHUs C MOJTYYEHHEM CPEIHEro 00IIero
obpazoBanus (I[TIIKPC).

B yuebnpix mmanax [IIIKPC wmecrto yueOHOW AWCHMIUIMHBI «XUMHUS» — B COCTaBe
0011e00pa3oBaTeNbHBIX Y4€OHBIX JHCHUIUIMH 10 BBIOOPY, (OpMUPYEMBIX U3 00s3aTENbHBIX
npeameTHeix obOmacteir PI'OC cpeanero oo6Omero oOpaszoBanus, s npodeccuit CIIO wmmm
cnernransHoctel CITO coorBercTBYIOMIETo Mpoduiis mpodeccHoHaTFHOTO 00pa30BaHusl.

PE3YJIbTATHI OCBOEHUS YUYEBHOM JUCIATLINHBI
OcBoeHue conep)kaHus y4eOHON TUCIUILTMHBI «XUMHS», 00eCIIeUNBaET TOCTIKEHHE CTYIACHTaMU
CIICAYIONINX Pe3yJIbTATOB:
* JIUYHOCMHBIX:

- YyBCTBO T'OPJOCTH M YBXCHHS K HCTOPHH M JOCTHKCHHSIM OTEUYECTBEHHON XMMHUYECKOMH
HAaYKH; XUMHYECKH TPAMOTHOE TIOBE/ICHHE B TPO(ECCHOHANBHON AEATEILHOCTU U B OBITY IIPH
00palIeHny ¢ XUMUYECKIMH BEIIECTBAMH, MaTepHalaMH U TIPOIIECCaMH;

- TOTOBHOCTh K IPOAOJDKCHUIO OOpa3oBaHUS W MOBBINICHUS KBaTH(UKAIMU B H30paHHOMN
npoeCCHOHATBHON ~ JAEATENBHOCTH W OOBEKTHMBHOE OCO3HAHHE POJIM  XMUMHUYECKHX
KOMITETCHIIMH B 3TOM;

- YMEHHE WCIOJb30BaTh JOCTH)KEHUS COBPEMEHHOW XHUMHUYECKOW HAyKH M XHUMHYECKHX
TEXHOJIOTUH JUIsS TOBBIIIEHHS COOCTBEHHOTO HWHTEIUICKTYaJIbHOTO DPA3BUTHs B BBIOpaHHOU
npodeccnoHALHOM IEeATEIIBHOCTH;

* MemanpeoMemHbIxX:

- WCIOJIb30BAaHME PA3IMYHBIX BUAOB IIO3HABATEIBHON  JESATEIBHOCTH M OCHOBHBIX
MHTEJUIEKTYaJbHBIX Olepaluii (MOCTaHOBKH 3ajauu, (popMyIupoBaHMS TMIIOTE3, aHAIU3a U
CHHTE3a, CPaBHEHHS, OOOOIIEHUS, CHCTEMAaTH3aIlMH, BBIABICHHUS MPUYMHHO-CIIEICTBEHHBIX
CBsI3€H, IOMCKA aHAIOT0B, (POPMYIMPOBAHUS BBIBOJIOB) JJIS PELLICHUs MOCTaBIEHHON 3a/1auH,
MIPUMEHEHHE OCHOBHBIX METOJOB IO3HAHMs (HAONIONEHUs, HAyYHOTO HIKCIEPUMEHTA) IS
U3YUYEHUs Pa3IMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB M MPOLECCOB, C KOTOPHIMU BO3HHKAET
HEO00XOIMMOCTb CTAJIIKUBATHCS B MPOPECCUOHANBHOM chepe;

- HCIIOJIb30BAaHHE PA3JIMYHBIX UCTOUHUKOB JUISl OJMYyYeHUs XMMUYECKOH MH(OpMAaIIH,
YMEHHUE OIEHHUTD €€ JOCTOBEPHOCTH IS TOCTHXKEHUS XOPOIINX PE3yJbTaTOB B
npogeccuoHanbHOU cdepe;

* npeomemmuix:

- c(pOpMHPOBAHHOCTH MPEACTABICHUIN O MECT€ XMMUU B COBPEMEHHOW HAayYHOH KapTUHE MUPA;
MOHWMaHUE POJIM XUMHUH B (OPMHPOBAHWUU KpPyrosopa M (QPyHKIMOHAIBHON TpaMOTHOCTH
YeJIOBEKa ISl PEIICHUs IPAaKTUUECKUX 3a/1a4;

- BJQJICHHE OCHOBOIOJATalONIMMHA XWMHUYECKHUMHU TIOHSATHSIMH, TEOPHUSMH, 3aKOHAMHU H
3aKOHOMEPHOCTSMHU; YBEPEHHOE I0JIb30BaHHE XUMUYECKOI TEPMUHOJIOTHEH U CUMBOJIMKOM;

- BIAJCHHE OCHOBHBIMH METOJAMH HAyYHOTO [IO3HAHUSA, HCIONB3YeMBIMH B XHUMHU:
HaOJIIOZIeHWEeM, ONMCAaHUEeM, HW3MEpPEeHUEM, DJKCIEpPUMEHTOM; YMEeHHe oO0OpabaThIBaTh,
OOBSICHATB PE3YJIbTAThl IPOBEICHHBIX OMBITOB H JIENIATh BHIBOJIBI,; TOTOBHOCTh M CITOCOOHOCTH
MPUMEHSATh METO/IbI IO3HAHUS MPH PEIICHUH MPAKTUYECKHX 33/1a4;

- cOpMHPOBAHHOCTh YMEHHsSI JaBaTh KOJMYECTBEHHBIC OIEHKH W MPOHU3BOJIUTH PACUYETHI IO
XUMHAYECKUM (hOpMyJiaM U ypaBHEHUSIM;

- BJIJICHHE TPAaBUIIAMHU TEXHHUKH O€30MTaCHOCTH MPH UCIIOJIH30BAHUN XUMHYECKUX BEIIECTB;

- cOopMHPOBAHHOCTh COOCTBEHHOH MO3MLIMHU MO OTHOUICHHIO K XMMHUYECKOH MH(pOpMaluy,
MIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.



COJIEP’)KAHWUE YYEBHOM JUCIUATIIMHBI
Texnunueckunii npopuib npodeccuoHaILHOr0 00pa30BaAHMS
Beenenne
Hayunsle MeToabl MO3HaHMS BEIIECTB M XMMHYECKHMX SIBJICHHMHA. Poib sKkcrepumMeHTa M TEOopuu B
XUMHUH. MoJieupoBaHie XUMHUECKUX MPOILIECCOB. 3HAUCHUE XUMUH MPU ocBoeHuu npodeccuit CITO
u cnenuansHocteld CIIO Texauueckoro npoduist npodeccuoHaIbHOTO 00pa3oBaHMUs.
1. O01mas 1 HeopraHu4yeckasi XUuMHs
1.1. Ocnognbie nonamus u 3aKOHbL XUMUU
OcHoBHbIe NOHATHA XuMUM. BemectBo. Atom. Monekyna. XUMUYECKUI AJIEMEHT. AJUIOTPOIHUS.
[Ipoctele u cnoxHble BeniecTBa. KauecTBEHHBIM M KOJMYECTBEHHBIN COCTAaB BELIECTB. XUMUUYECKHE
3HaKku U Gopmyibl. OTHOCUTEIBHBIE aTOMHAsI M MOJIEKYIIsipHas Macchl. KonnuecTBo BemecTna.
OcHoBHBIE 3aKOHBbI XUMHH. CTEXHOMETPUS. 3aKOH COXPAHEHHUS MACChI BEIIECTB. 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB MOJICKYJIIPHOM CTPYKTYpPBL. 3aKOH ABOTaipo U CJIEJICTBUS U3 HETO.
PacueTrHble 3a1aun Ha HAXO0XKIEHHE OTHOCHUTEIBHOM MOJIEKYJISIPHOW MAcChl, ONPEIEICHUE MacCOBOU
JIOJIM XUMUYECKUX 3JIEMEHTOB B CII0)KHOM BEIIECTBE.
Jemoncmpayuu
Mopen aToMOB XUMHUYECKHUX JIEMEHTOB.
Monenu MOJIeKyJ MPOCTHIX U CIOXKHBIX BellecTB (1apocrepkHeBbie u Ctioapta — bpurieba).
Kosiekuust mpocThIX U CIIOKHBIX BELIECTB.
Ilpopunvuvie u npogheccuonanvno 3HauuMvle INEMEHmMbl  COOEPIHCAHUA.  ATIOTPONHbBIE
Moaudukanuu yriiepoga (anmMas, rpadurt), kKuciopoaa (KHCIOpOJI, 030H), ojioBa (cepoe u Oenoe
0110B0). [ToHsATHE O XMMHUECKON TEXHOJIOTUH, OUOTEXHOJIIOTUN U HAHOTEXHOJIOTHH.
1.2. Ilepuoouueckuit 3axon u Ilepuoouueckasn cucmema xumuueckux 3nemermos /l. U. Menoeneesa u
cmpoeHue amoma

Iepuoanueckuii 3axkon J[.M.MengeaeeBa. Otkpeitue J[.M.MenneneeBsim Ilepuoanueckoro
3akoHa. [lepuoanueckuii 3akon B popmynuposke .M. Menneneena.

[lepuonnueckass TabiauMIa XMMHYECKHX DJIEMEHTOB — rpaduyeckoe oToOpakeHHe MepUOANYECKOrOo
3akoHa. CTpyKTypa MEepUOAMYECKON TaOMMIIbl: Meproasl (Maible W OOJbIINE), TPYMIbI (TIaBHAS U
mo0ovHas).

Cmpoenue amoma u Ilepuoouueckuii 3axon /l.U.Menoeneeea. ATom — ciioxHas yactuua. Snpo
(IpOTOHBI U HEUTPOHBI) M BJEKTpOHHas oOosiouka. M3orombl. CTpoeHUE 3IEKTPOHHBIX 000JI0UEK
aTOMOB 3JIEMEHTOB MaJlbIX NepuoJoB. OCOOEHHOCTH CTPOEHHUS HJIEKTPOHHBIX O000JIOYEK aTOMOB
3JIEMEHTOB OOJIBIIMX TEPHOMOB (MEPEeXOMHBIX 3yeMeHToB). [loHsTne 00 opOutamsx. S-, p- u d-
opOuTanu. JNeKTpOHHbIE KOH(DUTYPALIUX AaTOMOB XUMUYECKUX JIEMEHTOB.

CoBpemenHas ¢opmynupoBka Ilepuoanueckoro 3axona. 3HaueHue [lepumoauyeckoro 3akoHa M
Ilepuoguueckoit cucreMbl XuMmudeckux oayeMeHToB JI.MI.MeHnneneeBa myisl pa3BUTUS HayKu U
MMOHUMAaHUSI XUMHUYECKON KapTHUHBI MUPA.

Ilpocghunvuvie u npogheccuonanvno 3nauumvie 3rnemenmovl cooeprcanusn. PagroaKTHUBHOCTB.
Hcnonb30BaHne paMOaKTUBHBIX M30TOMNOB B TEXHUYECKUX IIE€NAX. PEHTreHOBCKOE M3Iy4EHHE U €ro
HCIOJIb30BaHNE B TEXHUKE U MEAMLIMHE. MOJEINPOBAaHNE KaK METOJ MPOTHO3UPOBAHUS CUTYallUd Ha
IIPOU3BO/JICTBE.

1.3. Cmpoenue seuyecmea

HNonnasa xumuyeckas cBsi3b. KaTuonbsl, X oOpa3oBaHuME U3 aTOMOB B pe3yjbTaTe Ipoliecca
OKHCIIeHHS. AHHOHBI, X 00pa30BaHUE U3 aTOMOB B pe3yjbTaTe Mpoliecca BOCCTaHOBIEHUs. MoHHas
CBSA3b KaK CBSI3b MEXJy KAaTHOHAMHU M aHHOHAMHU 3a CUET 3JIEKTPOCTATHUYECKOTO MPHUTSIKEHUS.
Knaccuukanuss HOHOB: MO COCTaBy, 3HAKy 3apsia, HAJIMYUIO THApAaTHOM oO6ojouku. HMonHBIE
KpucTaymuueckue pemerkd. CBoNWCTBa BEIIECTB ¢ MOHHBIM TUIIOM KPUCTAJUIMYECKOM peIIeTKH.

KoBanenTHasi XxuMuyeckasi CBsiI3b. MexaHu3M  0Opa3oBaHUSl  KOBIGHTHOM  CBS3M.
DIeKTpOOTpULATENbHOCTh. KOBaNEHTHBIE MOISApHAs M HENOJspHas CBA3U. KpaTHOCTH KOBaJI€HTHOU
CBA3M. MonekynsapHple W aTOMHBIE KpUCTaJUIMUeckue pemeTkd. CBOMCTBa  BELIECTB C
MOJIEKYJISIPHBIMH U @aTOMHBIMU KPUCTAJIIIMUECKUMHU PELIeTKaMU.

Merannuyeckasi ¢BfA3b. MeTauinueckass KpUCTAJUIMYECKas PpELIETKa M MeTaIndecKas
XuMHueckas cBs3b. Ousnueckue cBoiiCTBa METAJIOB.



ArperaTHble COCTOSIHMSI BelleCTB M BOJOPOAHAasi CBfA3b. Bepaoe, *KHUJIKOE M razoodpaszHoe
cocTosiHMs BemecTB. [lepexon BemecTBa U3 OJHOrO arperaTHOrO COCTOsIHUA B apyroe. BopoponHas
CBSI3b.

Yucreie BemecTtBa U cMecu. [lonsTue o cmecu BemecTB. ['OMOreHHbBIE U T€TEPOTEHHBIE CMECH.
CocraB cMmeceii: 00beMHasi 1 MaccoBasi 10JIM KOMIIOHEHTOB CMECH, MaccoBasi 10JIsl IPUMECEH.

MucnepcHble cuctembl. [lonstue o nucnepcHoil cucreme. JlucnepcHas ¢dasza u aucrnepcHoOHHas
cpena. Knmaccudukanus qucrnepcHbix cucteM. [IoHSITHE 0 KOJITIOUAHBIX CHCTEMAX.

Jemoncmpayuu

Mozenb KpUCTaJUIMYECKON PEIIETKH XJI0pHa HATPUS.

OO6pasibl MHHEPAIOB ¢ HOHHOM KPUCTANIMYECKOM PEIIeTKOMN: KaIbIUTa, TaJluTa.

OO0pa3iubl pa3IUIHBIX TUCTICPCHBIX CUCTEM: SMYJIbCUMN, CYCIICH3UM, a3p030JIeH, reield U 30JIeH.

Koarynsuus.

Jlabopamopnwie onvimol

[IpuroTtoBnenue cycreH3uu kapboHara kanblus B Boje. [lomyuenue

AMYJIBCUU MOTOPHOT0 Macia. O3HaKOMJIEHUE CO CBOMCTBaAMU

JUCIIEPCHBIX CUCTEM.

Ilpogunvuvie u npogpeccuonanvno 3nauumole rnemenmul cooepiyicanus. 11onapHOCTD CBSI3U U
nosisspHOCTh Mouiekynbl. Konpencanus. Texkydects. Bosronka. Kpucrammmzamus. CyOnumanus u
necyonumanus. AHOManuu (U3NYECKUX CBOWCTB BOABI. JKHMIKHME KpUCTaUIbl. MUHEpaiIbl U TOpHBIE
MOPOAbl KaK MPHUPOAHBIE CMECH. DMYIbCUU U CyCHEeH3UHU. 30 (B TOM YHKCIE a’pO30JiM) U TEIU.
Koarysanus.

1.4. Booa. Pacmeopul. Inekmponumuyeckan Ouccoyuauus

Boga. PactrBopbl. PacrBopenme. Bonma kak pacrtBoputTenb. PacTBOPUMOCTH  BELIECTB.
Haceiiennble, HEHACHILIEHHBIE, MEPECHINICHHbBIE PAaCTBOPBL. 3aBUCHUMOCTb PACTBOPUMOCTH TIa30B,
KHUJKOCTEH U TBEPBIX BEILIECTB OT PA3IUYHBIX (PAaKTOPOB.

MaccoBas 10111 paCTBOPEHHOT'O BEIECTBA.

DJIEKTPOJMTHYECKAS] JAUCCOUUALUA. OJEKTPOIUTHI U HEIIEKTPOIUTHI. DJIEKTPOIUTHUECKAS
nucconuanus. MexaHu3Mbl 3JEKTPOJIMTUUECKOW JUCCOLMALMU JJI BEUIECTB C PA3JIMYHBIMU TUIIAMHU
XUMHUYECKOHN cBsi3u. ['maparupoBaHHble U HETWIPATUPOBAHHbIE MOHBI. CTENEHb 3JIEKTPOIUTUYECKOM
mucconnanui. CHIIbHBIE U Cl1a0ble 3JeKTPOIUThl. OCHOBHBIE MOJIOKEHHS TEOPUH HIIEKTPOIUTHIECKOM
nuccouuanui. KucioTsl, OCHOBaHUS U COJIM KAaK 3JIEKTPOIHUTHI.

Jemoncmpayuu

PactBopuMocCTS BemecTs B Bojie.PacTBopeHue B BOJE CEPHON KUCIIOTBI

u conelt aMmMoHMst. OOpa3Ibl KPUCTAIIOTHIPATOB.

HcnpiTanne pacTBOPOB AJIEKTPOJIUTOB U HEATEKTPOJIUTOB Ha MPEAMET AUCCOLUAIMH. 3aBUCUMOCTh
CTETEHH 3JIEKTPOIUTUYECKON INCCOLUAIMM YKCYCHON KUCIIOTHI OT pa30aBiieHHs pacTBOpA.

Ilpakmuueckue 3anamusn

1. Peakiuu HOHHOTO OOMEHA U yCIOBUS UX MPOTEKaHMUS.

2. CocraBneHue ypaBHEHHI peakiuii HOHHOTO OOMeHa

Ilpochunvuvie u npogeccuonanvno 3nauumvie rnemenmovl cooeprcanusn. PacTBOpeHHE Kak
¢busuko-xumuueckuii npouecc. Temnosslie 3pPexTrl npu pacrBoperun. Kpucramnoruaparel. Pemenue
3alad Ha MacCOBYIO JOJIF0 PAacTBOPEHHOro BewniecTBa. [IpumeHeHHME BOABI B TEXHUYECKUX LEISX.
XKecTtkocTb BOJBI U CIOCOOBI €€ ycTpaHeHHsl. MuHepalibHbIE BOJIBI.

1.5. Knaccugpukayua neopeanuueckux coeOuHeHuil u ux coicmaeda

Kucnorsl u ux cpoiictBa. KHCIOTBI Kak 3JIEKTPOJIUTHI, MX KiIacCHUPUKALUSA MO Pa3IMYHBIM
IIpU3HaKaM. XUMHYECKHE CBOMCTBA KHUCJIOT B CBETE TEOPUM 3JIEKTPOJIMTUYECKON IMCCOLMALIUU.
OcoOEHHOCTH B3aMMOJICUCTBUSI KOHIIEHTPHUPOBAHHOW CEPHOW M a30THOM KHUCIOT € MeTajulaMH.
OcHoBHBIE CTIOCOOBI MOTYYEHHS KUCIIOTHI.

OcHoBanust M ux cBoiicTBa. OCHOBaHUS KakK 3JIEKTPOJUTHI, MX KilacCHU(UKAIMS MO pa3IndHbIM
Ipu3HaKaM. XMMHUYECKHE CBOMCTBA OCHOBAHUN B CBETE€ TEOPUH DJIEKTPOIUTHUECKOW AMCCOLUALNH.
Paznosxenne HepacTBOPUMBIX B BOJIE OCHOBaHMUM. OCHOBHBIE CITOCOOBI MOTyUYE€HUSI OCHOBAHUM.

Coun u ux cpoiictBa. Conn Kak 1eKTposnThl. COIu CpeHUE, KUCIIBIE U OCHOBHBIE. XUMHUYECKHE
CBOICTBa coJiel B CBETE TEOPHUH INEKTPOIUTHYECKON quccounanui. CrocoObl MOTyYeHHs CONEH.

I'mpponus cosen.



Oxkcuapl u ux cpoiicrBa. ConeoOpasyionye ©u HecosieoOpasyromme Okcuiasl. (OCHOBHBIEC,
ampoTepHble U KHUCJIOTHBIE OKCHJIBI. 3aBUCHMOCTb XapaKTepa OKCHJIA OT CTENEeHH OKUCICHUS
o0pa3yrolero ero Metaya. XUMUYECKHE CBOMCTBA OKCUIOB. [lomydueHne okCumoB.

Hemoncmpayuu

B3anMozeincTBre a30THOM U KOHLEHTPUPOBAHHOM CEPHOM KUCIOT ¢ MeTasuiamu. [lonydenue n

cBoiicTBa aMmpoTepHoro ruapokcuga. OOpaTUMbI THAPOIINA3 CONEH Pa3IMYHOrO THUIIA.
Jlabopamopnwie onvimol

HcnbiTanue pacTBOPOB KUCIIOT UHANKATOPAMM.

B3anMozeincTBrue METauioB ¢ KUCIOTaMU.

B3anMopeiicTBre KHCIIOT C OKCUAAMHU METAJLIIOB.

B3anmoneicTBre KUCIOT ¢ OCHOBAHUSIMU.

B3anMopeiicTBre KUCIIOT C COJISIMH.

HcnbiTanue pacTBOpOB LIENOYEH UHAMKATOPAMM.

BsauMoeiicTBUE 1Ie10UENA C COJISIMU.

PasnoxeHne HepaCTBOPUMBIX OCHOBAHMM.

BsauMoaeiicTBuE cojiel ¢ METAJUIAMU.

B3anmoaeiicTBre colieil Ipyr ¢ Ipyrom.

['maponus coned pa3auyHOro THIIA.

Ilpakmuueckue 3anamus

I'maponus coneit

Ilpogpunvuvie u npogheccuonanvno 3nauumvie nemenmsul cooeprycanun. 1lpasuna pazdoasieHus
CEepHOM KHCIOTHL. Mcronb30BaHME CEPHOM KHUCIOTHI B IMPOMBINIEHHOCTH. Enkue menouu, X
WCIIONIb30BaHUE B TIPOMBINUICHHOCTU. ['amieHas W HeramieHas W3BECTb, HMX IPUMEHCHUE B
CTpouTenbcTBe. ['uric u anedactp, rTUICOBaHUE.

[Tonsitue o pH pactBopa. KuciiotHas, menoyHas, HeUTpajibHask cpefia pacTBOPOB.

1.6. Xumuueckue peaxyuu

Knaccupukauuss XuMHYECKHX peakuuil. Peakuuu COEOUHEHMS, PA3I0XKEHUSA, 3aMELICHUS,
oomena. Karamutnueckue peakuuu. OOpaTumble U HeoOpaTUMble peakiuu. ['OMOreHHble W
TeTePOTreHHBIC PEAKINH. OJK30TEPMHUYECKHE U OSHIOTCPMHUYCCKHE peakiuu. TernoBod 3¢dekT
XUMHUYECKUX peakuuid. TepMOXUMHUUYECKHE YpaBHEHHUS.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIe  peakuuu. Crenenp  okucineHus. OkucauTenb U
BOCCTaHOBJIEHHE. BoccTaHOBUTEND M OKHCIIEHHE. MeToj 3JeKTpOHHOro OanaHca JjIsi COCTaBIICHUS
ypaBHEHUN OKUCITUTEIHFHO-BOCCTAHOBUTEILHBIX PEAKIIHIA.

Ckopoctb xuMH4YecKHuX peakunuii. [ToHsATHE O CKOPOCTM XMMHMUYECKMX peaklHil. 3aBUCHUMOCTb
CKOPOCTH XMMHUYECKHX PEaKIHUi OT pa3audHbIX (PaKTOPOB: MPHUPOILI PEAarupyIOIIUX BEHIECTB, UX
KOHIIEHTpALlUU, TEMIIEPATYPhl, IOBEPXHOCTH COITPUKOCHOBEHUS U UCIIOJIb30BAHUS KaTAIU3aTOPOB.

O0paTumocTh XuMHYecKHX Ppeakumii. OOpatuMble U HeoOpaTHMble peaKIUU. XUMHYECKOe
paBHOBECHE U CIIOCOOBI €T0 CMEIIECHHUS.

Jemoncmpayuu

[Tpumepsl HEOOPATUMBIX peaKINii, HAYIIUX C 00pa30BaHUEM OCAaJIKa, Ta3a WU BOJIBI.

3aBUCHUMOCTh CKOPOCTH PEAKIIUU OT MPUPOJIbI pearupyromuX BEIIECTB.

Jlabopamopnvie onvimoi

Peaknus 3amenienns Meau Kene30M B pacTBOPE METHOIO KyIopoca.

Peakuuu, uaymue ¢ oOpazoBaHHeM OCa/iKa, ra3a WK BOMBIL.

3aBUCHMOCTH CKOPOCTH B3aUMOJICHCTBUS COJISTHOM KHUCIOTHI C METAIAMU OT WX MTPUPO/IBI.

3aBUCHUMOCTh CKOPOCTH B3aUMOJICHCTBHUSI LIMHKA C COJITHOM KUCIOTOM OT €€ KOHIEHTPALIUH.

3aBUCUMOCTB CKOPOCTH B3auMojieicTBus okcuaa Meau (II) ¢ cepHoit KMCIIOTON OT TeMIepaTyphl.

Ilpopunvnvie u npogheccuonanvno 3navumvie rnemenmosl codepircanus. Ilonstue 00
AJIEKTPOJU3E. IJEKTPOJU3 PACIUIABOB. DJIEKTPOJIHU3 PACTBOPOB. DJIEKTPOJUTHUYECKOE MOJTYyYECHHE
amoMuHus. [IpakTudeckoe TpUMEHEHHE >IeKTponu3a. [ anbBaHomiacTuka. [anbBaHOCTETHs.
PadgunupoBanue IBETHBIX METAJLIOB.

Karanu3. I'omoreHHole U reTreporeHHble KataiuzaTopbl. [IpomoTopel. KaTanutuueckue sjbl.
Nurnburopsr.

[Ipon3BoaCTBO aMMHUaKka: Chlpbe, anmnaparypa, Hay4yHble PUHIIMIIBL.
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1.7. Memannol u nememannivl

Metamubl. OCOOCHHOCTH CTPOSHHS aTOMOB M KpHUCTAUIOB. DHU3MYECKHE CBOWCTBA METAJIIOB.
Knaccuukanuss MeramioB MO pa3IUYHBIM [pHU3HAKaM. XHMHYECKHE CBOICTBa METaJUIOB.
DIJIEKTPOXUMUYECKUH P HAIPSHKEHU MeTaiioB. MeTtamioTepmusi.

OOmme crnocoObl monmydeHus MertaioB. [lonstue o wmeramrypruu. [lupomerammyprus,
TUAPOMETAIUTYPIUs U 3aeKTpomMeTaiuyprusi. CriaBbl YEpHBIE U 1[BETHBIE.

Hemetauubl. OcoOeHHOCTH CTpOoeHMsI aTOMOB. HemeTainsl — IpocThlie BElIeCTBA. 3aBUCUMOCTD
CBOMCTB TaJO€HOB OT UX IMOJOXKEHUS B IepuoANYecKor cucreme. OKHUCIHUTENIbHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAJUIOB B 3aBUCHUMOCTH OT MX IIOJOXKEHUS B pALy
31EKTPOOTPULATEIBHOCTH.

Jemoncmpayuu

Komnekuust metainos.

Ilpakmuueckue 3anamusn

1. OOmwue cBolicTBa MeTalI0B. CBOMCTBA OKCHJIOB Y THAPOKCHJIOB.

2. T'enetnueckas cBA3b MEX]Yy KJIaCCaMU HEOPTaHUYECKUX COEIMHEHUM.

3. KauecTBeHHbIE peaklluM HAa NOHBI. PellleHne 3KCepruMEeHTANIbHBIX 33/a4 110 KaYeCTBEHHOMY

OIPEIECIICHUIO HOHOB.

Ilpogpunvuvie u npogeccuonanvho 3nauumvie rnemenmul cooeprycanus. Kopposus MeTamIoB:
XUMUYECKass U AJICKTPOXHMMHUYECKAs. 3aBUCUMOCTb CKOPOCTH KOPPO3WU OT YCJIOBHM OKpyKaromien
cpensl. Knaccudukanus Koppo3uu METaIoB O pa3Iu4HbIM Ipu3HakaM. CrocoObl 31Tkl METAIIOB
OT KOPpO3UHN.

[Ipon3BOACTBO Uyr'yHa U CTaJIH.

[TonydyeHne HeMeTaI0B (PPaKLIMOHHON NEPETOHKON KUIKOTO BO3/yXa U 3JIEKTPOJIU30M PacTBOPOB
WJIM PACILIABOB 3JIEKTPOJIUTOB.

CunukaTtHas IPOMBILIUIEHHOCTb. [Ipon3BOICTBO CEpHON KUCIOTHI.

2. Opranunyeckasi XuMust
2.1. OcnogHble nOHAMUA OP2AHUYECKOU XUMUL U MEOPUA CIPOCHUS
OP2aHUYECKUX COeOUHEHUIL

IIpenmer oprannyeckoii xumuu. [IpupoaHble, UCKYCCTBEHHbIE U CUHTETUYECKHE OpraHUYECKHE
BeniecTBa. CpaBHEHNE OPraHMUYECKUX BEIIECTB C HEOPTaHUYECKUMU.

BanenTtHocTh. XMMHYECKOE CTpOEHHE KAaK MOPAJOK COEAMHEHHS aTOMOB B MOJIEKYNBl I10
BaJICHTHOCTH.

Teopusi crpoenusi oprannyeckux coeannenuii A.M.bytiaepoBa. OcHOBHbIE MOJOXKEHUS TEOPUU
XUMHYecKoro crpoeHus. Mzomepuss u uzomepsl. XuMuuyeckue (HopMynabl U MOAETH MOJIEKYT B
OPraHU4YeCKON XUMHH.

Kaaccudukanus oprannyeckux BemecTB. Kinaccugukaius BemecTB M0 CTPOSHUIO YTIIEPOIHOTO
CKeJeTa M Halu4yuio (PyHKUMOHANbHBIX rpynn. ['omomorm u romosorus. Hauana HOMeEHKIATypbl
IUPAC.

Kanaccudukanusa peakumnii B oprannveckoii xumuu. Peakiuu npucoenuHeHus (TupupoBaHus,
raJJOTeHUPOBAHUS, TUAPOTATIOTEHUPOBAHUA, TUApaTalMK). Peakiuu oTmienyieHus (JeruapupoBaHus,
JeTUpOrajJoreHupoBanus, AeruapaTanun). Peakunn 3amenienus. Peakiuu nsoMepusanuu.

Jemoncmpayuu
Monenu MoIeKyJ TOMOJIOTOB M M30MEPOB OpraHnveckux coenuHeHuil. KauectsenHoe oOHapykeHue
yrJeposa, BOAOPOAA U XJIOpa B MOJIEKYJIaX OPraHUYECKUX COESAUHEHUH.

Jlabopamopmnuiii onvim

N3roroBnenune Mozenei MOJIEKyJl OpraHMUECKHUX BEIIECTB.

Ilpogpunvuvie u npogheccuonanvno 3nauumoie r3nemenmaul cooepiicanus. Ilonstue o cyocrpare u
pearenTe. Peaknuum OKHMCIEHMS M BOCCTAaHOBJIEHHMS OpraHumdeckux BemiectB. (CpaBHEHHe
KJIacCU(UKALUN COETUHEHHUH U KJTacCU(UKALMU PEeaKIMi B HEOPraHMYECKOH 1 OpraHN4eCKONH XUMHUU.

2.2. Yz2nee000poowt u ux npupoonvie ucmounuku

AJIKaHbl. AJKaHbI: TOMOJIOTUYECKUH psA, MU30MEpPUS U HOMEHKJIATypa ajlKaHOB. XHUMHUYECKHE
CBOMCTBA aJKaHOB (M€TaHa, OJTaHa): TOpPEHHUE, 3aMEIEHUE, Ppa3JIoKEHUE, JAETUAPUPOBAHMUE.
[IpumeHeHue anKaHOB Ha OCHOBE CBOMCTB.

10



AJIKeHBbI. DTUJIEH, €0 MOJYy4YeHHE (IErMIPUPOBAHUEM ATaHA, JENOJUMEPHU3ALMEN MOIMITHIICHA).
['omosiornueckuii psii, n30Mepusi, HOMEHKIIATypa aJIKEHOB. XMMHYECKHE CBOMCTBA 3TUJIEHA: TOPEHHE,
KayecTBEHHbIE peakuuu (oOecuBeurBaHME OpPOMHONM BOABI M PacTBOpa IE€pPMaHTraHaTa Kayus),
ruaparanus, nomumepusanus. [I[pumenenne sTuneHa Ha OCHOBE CBOMCTB.

JAuenbl W Kaydyku. IloHsTtme o OueHax Kak yrieBoaopoiax € ABYMS ABOMHBIMHU CBS3SIMU.
CornpsixeHHbIE THeHBI. XUMHYECKUE CBOMCTBA OyTaaueHa-1,3 u u3onpeHa: ooeciBeunBaHue OpOMHOM
BO/JIbI U NTOJIMMEPU3aLUs B KaydyKd. HaTypanbHbIN U CHHTETUYECKHE KayuyKu. Pe3uHa.

AJKMHBI. AnetwieH. XUMHUYECKHE CBOWCTBA alleTHJICHA: TOpeHHE, OoOecIBeYMBaHUE OPOMHOM
BOJIbI, IIPUCOEIMHEHUHN XJIOPOBOIOPOAA U ruapatanus. [IlpuMeHnenue aleTuaeHa Ha OCHOBE CBOWCTB.
MexkiiaccoBas U30MEpPHUs C ATIKAIUEHAMM.

Apenbl. benzon. XuMmuueckue CBOMCTBa OeH30i1a: TOpPEHHE, pEaKIUUu  3aMEIICHUS
(ranmorenupoBanue, HUTpoBaHue). [IpuMeHeHne OEH301a Ha OCHOBE CBOMCTB.

IIpuponHble MCTOYHMKM YrieBoAopoaoB. [lpupoanblii ra3: cocraB, IPUMEHEHUE B KauecTBE
torumBa.Hed1h. CoctaB u mepepaborka HedTu. Ileperonka nedru. HedrenpomykTor.

Jemoncmpayuu

Komnekuust oOpasnos HehTu u HedrenpoaykroB. Komnekinus «KameHHBIH yronb ¥ MPOIYKIIHS
KOKCOXMMMUYECKOTO IIPOU3BOACTBAY.

Jlabopamopuvie onvimot

O3HakoMJIEHHE ¢ KOJUIeKLIHel o0pa3oB HEPTU U IPOAYKTOB €€ epepadOTKH.

O3HakoMJIEHHE ¢ KOJUIEKIIUEH KaydyKoB M 00pa3iiaMu U3AeINil U3 pe3UHBI.

Jlabopamopnuvie 3anamusn

1. CocraBnenue CTpyKTypHBIX (GOpMYI H30MEPOB M Ha3BaHUH YTIIEBOJAOPOIOB 110
cucTeMaTuyecko MexayHapoaHoi Homenkinarype (MIOITAK)
2. ITlomyueHue 3TUIEHA U OMBITHI C HUM.

Ilpojpunvuvie u  npogeccuonanvno 3nauumvlie 3Inemenmuvl  cooeprucanus.  IlpaBuio
B.B.MapkoBuukoBa. Knaccudukanus u HazHaueHHe KaydykoB. Kiaccudukanus v Ha3HauYeHUE Pe3UH.
Bynkanuszanus kayuyka.

[TonydeHue aneTuieHa MUPOJIM30M METaHAa W KapOMAHBIM crocoOoM. Peakius momumepusanuu
BuHMUIXJI0opuAa. [lonuBuHuUIXI0pUA U ero npuMeHnenue. Tpumepusanys aueTuieHa B 0EH3011.

ITonartue o0 »skcTpakuuu. BoccraHoBieHune HUTpoOeH30/a B aHWIMH. ['OMOJOrMyecKuil psj
apenoB. Tonyon. HutpoBanue Tosryona. TpoTtui.

OcCHOBHbIE HaINpaBJIEHUs TPOMBILIUIEHHON MepepabOTKU MPUPOJAHOTO rasa.

[TonyTHBIN HeTAHOI ra3, ero nepepadoTKa.

IIporiecchl MPOMBINUIEHHOW MepepaboTKu HepTH: KpeKHHT, pupopMHHr. OKTaHOBOE YHUCIIO
OCH3MHOB U LIETAHOBOE YHCJIO AU3EIBHOIO TOILJIMBA.

Kokcoxumuueckoe mpou3BOACTBO U €0 MPOILyKIIHS.

2.3. Kucnopoocooepircaugue opzanuueckue coeOuHeHus

Cnuprsl. [lonmyyenue staHona OpoKEHHEM TJIIOKO3bl M Tuapatanueil stuieHa. ['miapokcuibHas
rpynna kak (QyHKUuoHanbHas. lloHATHE O mNpeAenbHBIX OJHOATOMHBIX CHUpPTaX. XHUMHYECKHE
CBOWCTBA JTaHONA: B3aUMOJEHCTBME C HaTpuUeM, 00pa30oBaHHWE TPOCTHIX HCIOKHBIX 3(PHUPOB,
OKHCJIeHUE B anbJierul. [lpuMenenune 3TaHona Ha OCHOBE CBOMCTB. AJIKOTOJIN3M, €r0 MOCIECTBUS AJIs
OpraHM3Ma 4YeJIoBeKa U MPeyNpexICHUE.

['muuepuH Kak npeAcTaBUTENh MHOTOATOMHBIX ciupToB. KauecTBeHHas peakliis Ha MHOTOAaTOMHbBIE
cnupthl. [Ippumenenne rmnepuHa.

®enou1. Ou3nyeckre U XMMUYECKUE CBOMCTBa (peHona. B3auMHoe BIMsSHUE aTOMOB B MOJIEKYJIe
¢deHona: B3aUMOJEMCTBUE C THAPOKCHAOM HATpHUsl M a30THOM kucnotoil. Ilpumenenue denona Ha
OCHOBE CBOWCTB.

Aabaeruabl. Ilonstue o0 ampaerugax. AnbpaerujgHas rpynmna Kak — (QyHKIIMOHAaJIbHas.
dopmanbieru]l U €ro CBOMCTBA: OKUCIEHHE B COOTBETCTBYIOUIYIO KHCIIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOIMN crnupT. IlosydeHue anpAernOoB OKHUCIEHHEM COOTBETCTBYIOUIUMX CIIMPTOB.
[Ipumenenue hopmanbaerua Ha OCHOBE €ro CBOMCTB.

KapOonoBble kucjaorbl. IloHstHe o0 KapOOHOBBIX KucioTax. KapOokcmibHas rpymma Kak
¢byHKkoHanbHas. ['oMonoruueckuii psiA  MpeneiabHbIX OJHOOCHOBHBIX KapOOHOBBIX —KHCIIOT.
[TonyyeHnne KapOOHOBBIX KHCIOT OKHUCJICHHEM ajbJerH0oB. XUMHUYECKHE CBOMCTBAa YKCYCHOM
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KHCIIOTHI: OOIIMe CBOWCTBA C MUHEPATbHBIMU KHCIOTAaMH M peakius dTepuduxanuu. [Ipumenenue
YKCYCHOM KHUCJIOTBI Ha OCHOBE CBOWMCTB. BbICIINE >KMPHBIE KUCIOTHI HA MPUMEPE MATIBMUTHHOBON U
CTE€apUHOBOM.

Caoxknbie dpupsbl u xkupsbl. [lomydenne cinoxubix 3¢upoB peaknuen stepudukanuu. CaoKHbIE
3¢upsl B Ipupoje, ux 3HaueHue. [IpuMenenne cioxXHbIX 23UpOB HA OCHOBE CBOMCTB.

XKupsl kak cnoxuble 3¢upsl. Knaccuduxamus xupoB. XuMHYECKHE CBOICTBA KUPOB: THIPOIHU3 U
TUAPUPOBAHUE KUAKUX )KUPOB. [[puMeHeHne ;upoB Ha OCHOBE CBOMCTB. MbLia.

YraeBoabl. YrieBojbl, UX kiaccudukamus: MOHOcaxapuabl (TIH0K03a, (PYKTO3a), AUCAXapUJIbI
(caxapo3a) u monucaxapuibl (Kpaxman M 1esuiono3a).loko3a — BEHIeCTBO € JBONMCTBEHHOMU
byHKIMe — anpaerugocnupT. XUMHUECKHE CBONCTBA TJIIOKO3bl: OKHCJIEHHE B TJIIOKOHOBYIO
KHCJIOTY, BOCCTaHOBJIIGHHE B COpOHT, cnupTOBOe OposkeHue. IIpuMeHeHHMe TIIIOKO3bl Ha OCHOBE
CBOMCTB.

3HaueHue YIVIEBOJAOB B JKMBOM IIpUpPOJE M HKU3HM uenoBeka. [loHsTHE O peakiusax
MOJIMKOHACHCAIIUU ¥ TUAPOJIN3a Ha IPUMEPE B3aMMOIIPEBPALICHUI: TJIFOKO3a-TI0JIUCaXapu/l.

Jemoncmpayuu

KauecTBeHHbIE peaklii HA MHOTOATOMHBIE CIIUPTBHI.

PactBopuMocTs (heHoNa B Bojie py OOBIYHOM TeMIepaType U HarpeBanuu. KauecTBeHHbIe

peakuuu Ha QeHo.

Peaxmust cepeOpstHOTO 3epKaja aibIeTuI0B.

OxucieHue ajabAeTHA0B U IIIIOKO3bI B KUCIOTY ¢ oMotibio ruapokcuaa meau (11). Kayecrsennas
peakuus Ha KpaxMal.

Jlabopamopuvie onvimot

PacTBOpeHue riuieprHa B BojJe U B3auMmo/ieiictBue ¢ rugpokcuaom meau (11).

CBoiicTBa YKCYCHOM KHCIIOTBI, OOIIHNE CO CBOMCTBAMU MHUHEPATbHBIX KHUCIIOT.

BzaumopetictBue rimtoko3sl ¢ rugpokcuaom meau (11).

KauectBenHas peakuus Ha Kpaxmad.

Jlabopamopnoe 3anamue

CaoiicTBa KapOOHOBBIX KUCIOT. OOHApYKEHUE Yy YKCYCHON KUCIOTHI OOIIUX CBOWCTB KUCIOT

Ilpocgunvuvie u npogeccuonanvno 3nauumvie nemenmosl cooeprcanusa. MeTUIOBBIM CIUPT U
€ro HCIOJIb30BAHHE B KAYECTBE XMMHUYECKOTO ChIPbsi. TOKCMYHOCTh METAHOJA W MpaBUja TEXHHUKHU
0e30macHOCTH MpU paboTe ¢ HUM. DTHICHIIIMKOJIb U €ro MpUMEHEeHHe. TOKCUYHOCTh STUJICHTIIMKOJIS
Y TIpaBHJIa TEXHUKU O€30MaCHOCTH MPH pabOTe C HUM.

[Tonyuenue ¢eHona U3 NPOAYKTOB KOKCOXUMHUYECKOTO MPOU3BOICTBA U U3 OEH3071a.

[Tonukonnencamust  ¢opmanpaeruga ¢ ¢deHonmoM B (peHonohopMambAETUAHYIO  CMOIY.
Aneransaerus. [loHsTe 0 KeTOHax Ha mpuMepe aneroHa. [IpuMeHeHue aneToHa B TEXHUKE W
MIPOMBILIIIEHHOCTH.

MHuoroo6pa3ue kapOOHOBBIX KHUCIOT (II[aBEJIEBOM KHUCIOTHl KakK JIBYXOCHOBHOM, aKpHIJIOBOM
KHCIIOTHI KaK HEeMpeIenbHON, OEH30MHOM KHCIOTHI KaK apOMaTHYeCKOH ).

[InenxooOpa3yrone macia. 3aMeHa KHPOB B TEXHHUKE HEMUILIEBBIM CbIpbeM. CHHTETHYECKHE
MOIOIINE CPENICTBA.

MosnouHokucnoe OpoxeHue TIIoKo3bl. Kuciomonounsle mnpoaykTsl. CHIIOCOBaHME KOPMOB.
Hurposanue uemntonossl. [lupokcunus.

2.4. A3omcooeprcawgue opeanuyeckue coeounenus. Ilonumepor

Amunbl. [lonatue 00 amuHax. Anudarnueckue amMHHbBI, UX KilaccuuKanus ¥ HOMEHKIATypa.
AHWIMH Kak opraHuyeckoe ocHoBaHue. [lomydyeHuwe aHmiIMHa U3 HUTpoOeHszona. llpumenenue
aQHUJIMHA HA OCHOBE CBOMCTB.

AMHUHOKHMCJIOTBI. AMUHOKHCIOTBI Kak amQpoTepHble AU(PYHKIIMOHATBHBIE OPTraHUYECKHE
COEIMHEHMS. XMMUYECKHE CBOMCTBA aMUHOKHCIIOT: B3aUMOJACICTBHUE C 1IEI0YaMHU, KUCIOTaMU U IPYT
c apyrom (peakuus mnonukoHjeHcanuu). [lentuanas cBs3p U nonunentunsl. [Ipumenenue
aMUHOKHCIIOT Ha OCHOBE CBOMCTB.

Beaku. IlepBuuHas, BTOpuYHas, TpeTUYHAsI CTPYKTYphbl OENKOB. XUMHUYECKHE CBOMCTBA OEIKOB:
TOpeHwue, JeHaTypalus, THIPOIN3, IIBETHbIC peakinu. buonornueckue GyHKIUN OEIKOB.

IMosmmepsl. benku u nonarcaxapuibl Kak OMOMOINMEPBHI.
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ILnacTmacesl. IlonydeHue MOIMMEPOB peakUMEW MOJMMEpPU3ALMM U [OJUKOHICHCALUU.
TepmoracTuuHble U TEPMOPEAKTUBHBIE TUIacTMAcCChI. [IpencraBuTeny miactMace.

BoJsiokna, ux kiaaccupukanms. Ilonyyenre BoiaokoH. OTaenbHBIE MPEICTABUTENIN XUMHYECKHX
BOJIOKOH.

Jemoncmpayuu

PactBopeHue u ocaxaeHnue 6eIKoB.

L{BeTHBIE peaku OEITKOB.

['openue nTuubero nepa v WEPCTIHON HUTH.

Jlabopamopnwie onvimol

PactBopenue 6enkoB B BoJE.

Oo6napyxeHue 6eIKOB B MOJIOKE M MSICHOM OyIIbOHE.

Jlenatypaius pactBopa Oelika KypHUHOTO siflla CIIUPTOM, PACTBOPAMH COJICH TSKENbIX METAIJIOB U
IIPY HarpEBAHUU.

Ilpogunvuvie u npogheccuonanvno 3Havyumvle INEMEHmMbl COOEPHCAHUA. AMUHOKAMPOHOBAS
kucioTa. KarpoH Kak npeicTaBUTENb NOJMAMUAHBIX BOJOKOH. Mcrnonb3oBanue rujponnsa OeinKoB B
npoMbliieHHOCTH. [lonmuBunmnxnopua, nonurerpadropatuieH (tednon). @enonaodopmanbaerugHbie
mactMaccsl. Lemnynouna. ITpoMelnieHHOE TPOM3BOACTBO XMMHUUECKHUX BOJIOKOH.

TEMATHYECKOE INTAHUPOBAHHUE

[Ipu peanuzanmm conepxanus 001Ie00pa30BaTEIbHON YIeOHON AUCIUIUIMHBI XUMHS B TIpeIenax
ocoenus OIIOII CIIO na Ga3ze OCHOBHOro 00m1Iero oOpa3oBaHUs C MOJYYEHHEM CpeIHEro oOIIero
obpazoBanus ([IITKPC) makcumanbHas yaeOHasi Harpy3Ka 00ydJaronuxcsi COCTaBIISCT:

» 1o npodeccusm CITIO texnuueckoro mpodums npodeccruonaibHoro oopazoBanus — 170 yacos,
W3 HUX ayauTopHas (oOs3aTesbHast) Harpy3ka o0yJaronuxcs, BKIIto4Yas 1ab0paTOpHbIE OMBITH U

IpakTU4YecKkue 3aHATHs, — 114 yacoB; BHeayIUTOpHAs caMOCTOsTeNIbHas paboTa CTY/I€HTOB —
56 gacos.

Buj yueOHoi padoThI Oo0bem yacoB

MakcumajbHas yyeOHas Harpyska (Bcero) 170

CamocrosiTeibHas padora o0y4yawouerocs (Bcero) 56

Oo6s13aTesibHAsE ayAUTOPHAs yueOHAasi HATPY3Ka (Bcero) 114

B ToM uncie:

JlaGopaTopHble 3aHATHS 18

Wrorosas arrectaiys B popMme 3K3aMeHa
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TeMaTuuecKMil IVIAH U coiep:KaHMe YUeOHO! JUCUMIITIMHBI XUMHUS

HaumeHoBaHue Copaeprxanue yuedOHOro MaTepuaJia, JIaGopaTopHble H MPAKTHYEeCKHe PadoThl, CAMOCTOsATEIbHAs padoTa Oo0bem YpoBeHb
pa3fesnoB U TeM o0yJarommxcs 4acoB OCBOCHUS
1 2 3 4
Pazgen 1. OBIIASA U HEOPT'TAHUYECKASA XUMUA 48
Tema 1.1. Conep:xanue 4
OcHOBHBIE NOHATHS 1. | Beeaenue. OcHOBHBbIE MOHATHSI XUMHH. Bemectro. AToM. Monekyna. XuMUYECKUN JIEMEHT. 1
3aKOHBI XUMHH Annorponus. [Ipoctbie U croxxHble BeniecTBa. KauecTBeHHBINA U KOJIMYECTBEHHBIN COCTAB BEIIECTB.
Xumuueckue 3Haku 1 popmyiibl. OTHOCHTENbHBIE aTOMHAs U MOJIEKYJIApHas Macchl. KomuecTBo
BemecTBa. OCHOBHBIE 3aKOHBI XUMHHU. CTeXxroMeTpusl. 3aKOH COXPAHEHHUSI MacChl BEIECTB. 3aKOH
MIOCTOSIHCTBA COCTAaBa BEIIECTB MOJICKYJSIPHOH CTPYKTYpbI. 3aKOH ABOTafipo U CICACTBHS UX HETO.
2. | PacuerHbIe 331a9n HA HAXOXK/IEHUE OTHOCHTEIHHON MOJIEKYISIPHONH MAacChl, ONpeAeNieHHe MacCOBOM 0N 1,2
XMMHUYECKUX 3JIEMEHTOB B CJIO)KHOM BEIIECTBE.
Tema 1.2. Conepxanue 4
Ilepnoanuecknii 3akon | 1. | Iepuoguuecknii 3axon JI.U. Menneneesa. Otkpritue .M. MenneneesbiM [1eproanuecKoro 3akoHa. 1,2
u llepuoanyeckas [epuoanueckuii 3akoH B popmynuposke [[.1. Mennaeneera.
CUCTCMA XUMHYICCKUX [Mepuoaunueckas TabaUIA XUMHUYSCKUX SJIEMEHTOB — rpad)uueckoe 0TOOpaKeHUE MEPUOIUIESCKOT0 3aKOHa.
saementos JI.1. CTpyKTypa nepruoAnYecKoi Tabauupl: mepruo sl (Manble u 0oJbIIne), Tpynnsl (rIaBHas U noOouHast).
MenzesieeBa u cTpoenne | 2. | CTpoenne aTtoMa W nepuoauyeckuii 3axkon JI.U. MenaeneeBa. AToM — crnoxHas uyacTuia. Sapo 1,2
aroma (IPOTOHBI M HEWTPOHBI) U AIEKTPOHHAsT 000sI0uKka. M30oTomnbl. CTpoeHrE IEKTPOHHBIX 000JI0UEK aTOMOB
JJIEMEHTOB MaJbIX MepruoJoB. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX O0O0JI0YEK aTOMOB 3JIEMEHTOB
OoNbLIIMX NEepPHOJOB (HEepPeXOAHBIX deMeHTOB). [loHsTHe 00 opOutamsx. S-, p- u d-Opburanu.
DJeKTpOHHbIE KOH(PHUTYpallul aToMOB XUMHYECKHX dlieMeHToB. CoBpeMeHHas (QOpMYyJIHpOBKa
MEPUOANYECKOT0 3aKOHA. 3HAYEHHE MEPHOIMYECKOr0 3aKOHA M IMEePHOAMYECKON CHCTEMBI XMMHYECKUX
anemenToB JI.M. MenzeneeBa s pa3BUTHs HAYKH U IOHUMAaHHsI XMMUYECKOM KapTUHBI MUPA.
Tema 1.3. Conep:kanue 6
Crpoenne Benecrsa 1. | Monnas xumuyeckas cBs3b. KaTHoOHBI, nX 00pa3oBaHKe M3 aTOMOB B pe3yJbTaTe MPOIEecca OKHUCICHNUS. 1

AHWOHBI, UX 00pa30BaHUE U3 aTOMOB B PE3YJIbTATE MPOIlecca BOCCTaHOBIICHUS. FIOHHAs CBsI3b, KaK CBS3b
MEX/y KaTHOHAMH YW aHHOHAMHM 33 CYET JIEKTPOCTATHYECKOTO MpUTKeHUs. Kiaccudukarysi HOHOB: 1O
COCTaBy, 3HAKY 3apsjia, HATWMIUIO THAPATHOW 000mouku. oHHBIE KpucTaummueckue pemeTku. CBoMCTBa
BEIIECTB C MOHHBIM THUIIOM KPUCTAJUINYECKOUN PEIlIeTKH.

KoBanenTHass xuMu4ueckas cBsi3b. MexaHn3Mm 00pa3oBaHMs KOBAaJCHTHOM CBsI3M (0OMEHHBIN U IOHOPHO-
aKLENTOPHBIN). DIEKTPOOTPHUIIaTeTbHOCTh. KOBaneHTHBIE TONSpHAas W HemoysipHas cBs3u. KpaTHocTh
KOBaJICHTHOHN CBSI3U. MoNeKyisipHble M aTOMHBIE KpHCTauindeckne pemierkd. CBoiicTBa BemiecTB ¢
MOJIEKYJIIPHBIMHA U @aTOMHBIMHA KPUCTAJUIMYECKUMHU PELIETKAMHU.
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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. Coseobpasyromuye U HecoiaeoOpasyroniie okcuasl. OCHOBHBIE, aM(OTEpHBIE 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. Conep:kanue 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. CTeneHb OKUCIICHHUSL.
Oxucnutens U BOCCTaHOBIEHHE. BoccraHoButens M okucieHue. MeTon 37eKTpOHHOro OanaHca st
COCTaBIICHHS YPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHH.
2. | CkopocTh XMMUYeCKHX peaknuii. [IoHATHE 0 CKOPOCTH XMMHYECKHX PeakIHii. 3aBUCUMOCTH CKOPOCTH 1,2
XMUMUYECKUX PEaKUUH OT pa3inu4HbIX (PAKTOPOB: MPUPOMABI PEAarHPYIOMIMX BEIIECTB, MX KOHICHTPAIHH,
TEMIepaTypbl, MOBEPXHOCTH CONPHKOCHOBEHHS W HCIOJIB30BaHUS KaTanu3aropo. OQOpaTumMocThb
XMMHUYecKHMX peakuuii. O0paTumblie 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. 26

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

[ToaroroBka k 1a00paTOPHBIM U MIPAKTHYECKUM PadOTaM C HCIIOJL30BAHUEM METOIMYECKIX PEKOMEHIaINi npernojaBaTess, ohopMiIeHHe
J1a00paTOPHO-TIPAKTHIECKUX PabOT, OTYETOB U MOATOTOBKA K UX 3AIIUTE.

TemaTnka BHeaAyIUTOPHOH CAMOCTOSITEILHOI PadoThI:

1. Annorponssle MoauduKanuy yriepoaa (aamas, rpaduT), Kuciaopona (KUCIopo, 030H), ojoBa (cepoe u Oesoe 0110Bo). [lonstre o
XHUMUYECKOH TEXHOJIOTUH, OMOTEXHOIOTUH U HAHOTEXHOJIOTHH.
2. PammoakTtuBHOCTH. Mcronp3oBaHMe paJMOaKTHBHBIX H30TONOB B TEXHHYECKHX IEISX. PEHTTCHOBCKOE W3IyYeHHE M €ro

HCIIOJIB30BAHUEC B TCXHUKEC U MCIUIIMHE. MO,I[CJ'II/IPOBEIHI/IC KaK MCTOI MPOTHO3UPOBAHUS CUTyallUN HAa MPOU3BOJCTBE
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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.
CepHast KHCTIOTa — «XJ1€0 XMMHUYECKOH MPOMBIIIICHHOCTI.
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Hcnonw3oBanue MUHEPAJIBbHBIX KUCJIOT Ha NPCANPUATHAX PA3JTIUIHOTO HpO(bI/IJ'Iﬂ.
OKCI/I,Z[BI " COJIM KaK CTPOUTEIIbHBIC MaTCpHAJIbI.

Hcropus rurmca.

IToBapeHHast CoNlb KaKk XMMHYECKOE CHIPHE.
MHoronmkuii KapOOHAT KaNBIHS: B IPHUPOJIE, B IPOMBIIIIICHHOCTH, B OBITY.
Peakmust ropeHns Ha IPON3BOJICTBE.

Peakuus ropenust B ObITY.

BupryansHoe MoaenupoBaHue XUMHUYECKHUX MPOLIECCOB.
OJEeKTPOIN3 PaCTBOPOB AIEKTPOIUTOB.

ONEeKTPOIN3 paciyiaBOB 3JEKTPOIUTOB.

[TpakTrdeckoe NpuMeHEHHE dIEKTPOIN3a: paQUHUPOBAHUE, FATbBAHOIIACTHKA, TATbBAHOCTETHSL.
Hcropus noiaydeHns U IpOU3BOICTBA ATFOMHUHUS.
OJEKTPOIUTHIECKOE TIOITydYeHHE U paQUHUPOBAHUE MEIH.
JKuznp u nestensHOCTh . J[PBH.

Ponp MeTannoB B HCTOPUH YETOBEYECKON [IMBUITU3AIUH.
Hcropus oTedecTBEHHOM YEpHON METaJLTypruu.

Uctopus oTeuecTBEHHOUN IBETHON METAJTYPTHUH.
CoBpeMeHHOE METAIITyprUIecKoe MPOU3BOICTRO.
CrienaiabHOCTH, CBA3aHHBIE C 00PabOTKOW METaIIOB.

Ponb MeTanioB 1 CIiaBoB B HAYYHO-TEXHHUYECKOM MPOTPecce.
Koppo3us MeTamioB 1 criocoOb! 3aUTH OT KOPPO3UH.
WneprHble 1y 61aropoHble rassl.

Poxxparonue conau — rajioreHsl.
HcTopust miBeACKOW CIIMYKH.
XUMHs METAJJIOB U HEMETAJIJIOB B MOEH MPO(hEeCCHOHAIBHOM JIEATEIIbHOCTH.

Paznen 2. OPTAHUYECKAS XUMUSA 66
Tema 2.1. Conep:xanue 8
OcHOBHbIE IOHATHS 1. | Ipenmer opranuveckoii xumuu. I[lpUpoaHbIE, HCKYCCTBEHHbIE M CHHTETHYECKHE OpPraHUYECKHUE 1,2
OPraHu4ecKoil XHMHUH U BemiecTBa. CpaBHEHHE OpPraHUYECKHUX BEIIECTB C HEOpraHWMYECKUMHU. BaseHTHocTh. XuMHUeEcKoe
Teopust CTPOCHU CTPOEHHUE KAK MOPSAJOK COCTMHEHUSI AaTOMOB B MOJIEKYJIBI 110 BAJICHTHOCTH.
OpraHu4eCcKHuX 2. | Teopusi crpoeHusi opranmveckux coequnenuii A.M. BytiepoBa. OCHOBHbBIC TOJIOKEHHS TEOPUU 1,2
coelHHeHMi XMUMUYECKOro cTpoeHus. M3omepus u u30Mephl. XuMHUYeCKHe (OpMyIsl W MOJEIUM MOJEKYl1 B
OpPraHUYECKON XMMHH.
3. | Knaccnpuxanusi opranmveckux BemlecTB. Kiaccupukanusi BemecTs IO CTPOSHUIO YTIIEPOIHOTO 1,2
CKeJIeTa W HaJIM4YHio PyHKIMOHATIBHBIX rpynil. ["'omosnoru u romosorusi. Hauana nomenknarypsl IUPAC.
4. | Knaccupukanusi peakuuii B opraHmyveckoii xumuu. Peaknym mnpucoequHeHus (THIPUPOBAHMSA, 1,2

raJIOreHUPOBAHUS, TUIPOTaJOrCHUPOBAHUS, THApaTanuy). Peakinuu oOTHmIEIUIeHUs (ACTUAPUPOBAHUS,
JETHIPOTATIOTCHUPOBAHMSI, NeTHApaTaIiy). Peakinn 3amenienus. Peakinn nzoMepu3aium.
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Tema 2.2. Conep:kanue 18
YraeBoxopoabl u UX 1. | AnkaHbl. AJKaHbI: TOMOJIOTHYECKHNA PS, H30MEPHsI 1 HOMEHKJIATypa ajJKaHOB. XVMHYECKHE CBOWCTBA 2
NPUPOAHBIC HCTOTHUKH aNkaHoB (METaHa, ’TaHa): TOPEHUE, 3aMEIlICHUE, pa3lIoKeHHEe, IeruapupoBanue. [[puMeHeHne alKaHOB Ha
OCHOBE CBOWCTB.
2. | AJIKeHbI. OTHeH, €ero MOJTyYeHue (meruapupoBaHUEM JTaHa, JIETIOJTMMEPH3AITHCH 1,2
nonudyTHIeHa). | OMONIoTHYeckuid  psAn, W30Mepus, HOMEHKIIATypa alKeHOB. XWMHYECKHE CBOICTBa
STHWJICHA: TOpEHHe, KaueCTBEHHBIE peakiuu (oOeciBeunBaHne OPOMHON BOJBI M pacTBOpa MepMaHraHaTa
KaJjius), Tuparanus, nonuMepusanys. [IpuMenenue sTuieHa Ha OCHOBE CBOWCTB.
3. | Auens! n kayuyku. [ToHATHE O AIMEHAX KaK yTIIEBOAOPOJAX C ABYMS IBOMHBIMHU CBA3IMH. COIpsHKEHHbIE 1,2
IUeHbl. XWMHUYecKne cBoiicTBa OyramueHa-1,3 w wu3ompeHa: oOeclBeYMBaHHE OpPOMHON BOJBI H
noNMMepu3anys B Kayuyku. HaTypanbpHblil M cHHTEeTHYECKUE KayuyKu. Pesuna.
4. | Aakunbl. AnetwieH. XUMHUYECKHUE CBOWMCTBA alleTUIICHA: TOPEHHME, O0CCIIBEUMBAHHUE OPOMHON BOJBI, 1,2
MPUCOEANHEHUE XJOPOBOAOPOAA M ruaparanus. lIpuMeHeHHWe aneTHIeHa Ha OCHOBE CBOICTB.
MexkiiaccoBasi U30MEpUs C aJIKAJUECHAMU.
5. | Apensl. benzon. Xumuueckue CBOWCTBa O€H30J1a: TOpPEHWE, PEaKUUH 3aMelleHHs (TaJoreHHpOBaHHE, 1,2
HutpoBanue). [IpuMenenne OeH3071a HA OCHOBE CBOMCTB.
6. | Ilpupoanble MCTOYHMKH YIJ1€eBO0POoAOB. IIpupoaHsblii ra3: coctas, IPUMEHEHUE B KAUECTBE TOIIMBA. 1,2
7. | Ilpupoanble ucrounuku yriesogaopoaoB. Hedts. CoctaB u mepepadorka Hedtu. Ileperonka HedTH. 1,2
HedrenpoaykTsr.
JlabopaTopHO-IpaKTHYeCKHE PadOTHI. 4
1. | CocraBnenue CTpyKTYPHBIX (GOPMYI H30MEPOB M Ha3BAHUH YTICBOAOPOIOB [0 CUCTEMATHIECKOM
MexayHapoaHoi HomeHkaarype (MFOITAK)
2. | llomyueHue 3TUIIEHA M OIIBITHI C HUM.
Tema 2.3. Conep:xanue 22
Kucioponconepxkamme | 1. | Cnuprel. [Tonydenue 3TaHosa GpOKEHMEM IUIIOKO3bI M THMpaTalueil sTuineHa. [MapoKCHIbHAs Ipymna 2
OpraHn4ecKuc Kak (yHKUMoHabHas. [loHsTHE O TpeAeIbHBIX OHOATOMHBIX CIIUPTaX. XMMHUUYECKHE CBOMCTBA 3TAaHOA:
COCTUHCHUSA B3aMMOJICICTBUE C HATpWeM, O0pa30BaHHE MPOCTHIX M CIOXKHBIX A(QUPOB, OKHCICHWUE B aJbJCTHI.
[Ipumenenune 3TaHoOMIa HA OCHOBE CBOWCTB. AJTKOTOJIN3M, €0 TOCIEACTBHS U MPEIYIIPEKICHHE.
2. | I'muuepuH Kak MpelCcTaBUTENb MHOTOAaTOMHBIX cHUpPTOB. KadecTBeHHas peakuusi HAa MHOTOATOMHBIE 2
cnuptel. [IpuMeHenune rmnepuHa.
3. | ®enoJ. Puznueckue U XUMUUECKUE CBOWCTBA (eHona. B3anmHoe BiAMsAHME aTOMOB B MOJIEKyJe (eHoma: 1,2

B3aPIMO,I[CI7[CTBPIG C TUAPOKCUAOM HATpUs U a30THOM KUCJIOTOH. HpI/IMCHeHI/IC (I)CHOJ'Ia Ha OCHOBE CBOMCTB.
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Aabaeruasbl [lonarue 00 anpaeruaax. AjbAeruaHas rpymmna kak (yHKIHoHanbHass. @opManbaerun u ero
CBOMCTBa: OKHCIIEHHE B COOTBETCTBYIOIIYIO KHCIOTY, BOCCTaHOBJICHHE B COOTBETCTBYIOIIWH CITHPT.
[lomyuenue ajpAETHIOB OKWCICHHEM COOTBETCTBYIOIMX CHUpTOB. IlpuMenenwe dopmanpaernga Ha
OCHOBE €I'0 CBOMCTB.

KapGonoBble kuciaorbl. Ilonstme o kapOoHOBBIX KucioTax. KapOokcuibHas rpynma Kak
(dyHKIIMOHANBHAA. ['OMOTIOTHYeCKHiA Psil PEACIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT. [lonmydeHue
KapOOHOBBIX KHCIIOT OKHCJICHHEM ajbJETHI0B. XVMHYECKHE CBOWCTBA YKCYCHOW KHCIIOTHI: OOIIHe
CBOWCTBa ¢ MUHEPAJIHHBIMU KUCIOTAMH M peakius stepudukanyn. [[puMenenne yKCyCcHONH KHCIOTHI Ha
OCHOBE CBOWCTB.

Bricmue xupHbIE KUCIOTHI HA IPUMEPE NNaJIbMUTUHOBOU U CTEAPUHOBOM.

Cnoxuble 3¢upbl. [lomyueHne ciokHbIX 3GHUpOB peaknueld stepuduranuu. CroxHbie 3QUPH B
npupoje, ux 3HaueHue. [IppumMeHeHne CioKHbBIX 3(HPOB HA OCHOBE CBOICTB.

Kupsi. XKups! kak cnoxabie 23¢upbl. Kinaccuduxamnms xupoB. XUMHYECKHE CBOHCTBA KUPOB: THIPOIH3 H
TUAPUPOBAHUE KHUJKHX KUPOB. IIprMeHeHe )KUPOB HA OCHOBE CBOMCTB. MbLIa.

1,2

1,2

Yraesoasl. MoHocaxapuabl. [110K03a — BeUIECTBO C JBOWCTBEHHOW (YHKIHMEH — aibAeruJoCIHPT.
XUMHYECKHE CBOMCTBA IJIFOKO3bI: OKUCICHHE B IJIIOKOHOBYIO KHCIIOTY, BOCCTaHOBJIEHHE B COpOMT,
cnuproBoe OpoxeHue. [IprMeHeHMe TIIFOKO3BI Ha OCHOBE CBOWCTB. 3HA4YEHHWE YTIIEBOJOB B IKHBOU
IpUpoaAC M KU3HU YCIIOBCKA. IlonsiTEe © pPCaKnuAX IIOJHUKOHACHCAIMN W TUAPOJIM3a Ha HOPUMEPE
B3aUMOIIPEBPALLICHUH]: TTII0K03a —> NOJIMCaXapu/l.

10.

Honucaxapuawl. Kpaxman u niemtronosa. Pa3nuuus u cXoAcTBa B CTPOSHUU U CBOWCTBAX.

JlaGopaTopHblie paboThl

1. | CgoiicTBa kKapOOHOBBIX KUCIIOT. OOHApYyKEHNE Y YKCYCHOW KUCIIOTHI OOIINX CBOWCTB KHCIIOT

Tema 2.4.
A3oTcoaep:xammue
OpraHnveckKue
coequHenust. Ilommepsl

Conep:xanue

12

1.

Amunsl. [loraTne 06 amuaax. AnudaTideckue aMUHBI, UX KIacCH(UKAIWs W HOMEHKIAaTypa. AHWIWH,
KaK opraHuuyeckoe ocHoBaHue. [lonydeHre aHuIMHA U3 HUTPOOeH30a. [IpuMeHeHne aHUIMHA Ha OCHOBE
CBOJMCTB.

AMHHOKHCIOTBL. AMUHOKHCIIOTHI Kak aM(poTepHble NU(YHKIIMOHAIBHBIE OPTraHWYECKUE COCAMHEHUS.
XuMH4ecKue CBOMCTBA aMMHOKHCIOT: B3aUMOJEHMCTBHE CO ILNEIOYaMHU, KUCIOTaMHU U JAPYT € APYroM
(peakmust monuKoHACHCAMH). [lenTuaHAas CBS3h U MOJUIICNTUALL. [[prMeHeHe aMUHOKHCIOT Ha OCHOBE
CBOMCTB.

Besaxn. [lepBuynas, BTOpu4Has, TPETUYHASL CTPYKTYPBI OETKOB. XMMHUYECKHE CBOMCTBA OEJKOB: TOpPEHHE,
JICHATypalus, THJIPOJIN3, IIBETHBIE peakiny. bronornueckue GyHKImN OENKOB.

IMoaumepsl. IlnactMaccel. IlomydueHue NOJMMEPOB peakiyend MOJIMMEPU3ALMU U TOJIUKOHJICHCAIUH.
Tepmomnactuunble wiacTMacchl. [IpeacraBurenu miactmacc.
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5. | Homamepsl. [Tnactmaccel. [lomyueHre NOMUMEPOB pPEAKIMEH MOIMMEPHU3AIUM M TOJUKOHICHCAIUH.
TepMopeakTuBHbIE TIIIacTMacchl. [IpeacraBurenu miacTmacc.

6. | Bomokna, ux kaaccupuxanus. [lonyaenne BosokoH. OTIeNbHBIE PEJICTABUTEN XUMIIESCKHX BOJIOKOH.

Tema 2.5. O6001meHue Coaep:kanue 4
3HaHMii Mo 1. | I'eHeTnyeckas CBSI3b MEXKY BAKHEHITUMHU KJIACCAMH OPTaHUYECKHX COCAUHCHUIA.

OpraHu4ecKoil XHMHH 2. | 3aBUCUMOCTBL MEXKy COCTABOM, CTPOEHHEM M CBOMCTBAMU OPraHMYECKUX BELIECTB

HTorosasi KOHTpoIbHASI padoTa 2
CamocTosiTesibHAs paboTa MpU U3yYeHUH pa3zjea 2. 30

CucremaTraeckas IpopadoTKa KOHCIIEKTOB 3aHATHH, yIeOHOH U CIIEIUAIbHOW TEXHUYECKOU JIUTEepaTyphl (10 BOMpocaM K maparpadam,
IJIaBaM y4eOHBIX TOCOOMIA, COCTABICHHBIM ITPEIIOAaBATEIICM ).

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

TemaTnka BHeayIMTOPHOI caMOCTOATEIbHON padoThI:

1.

o

~

Knaccudukanus u HazHaueHHne KayuykoB. Knaccudukanus u Ha3HaueHe pe3uH. Bynkanuzanus kaydyka.

2. OCHOBHBIC HAIPABJICHHS IPOMBIIILIEHHOMN TIepepabOTKH IPHPOIHOTO rasa.
3.
4

. IIponiecchl mpoMBIIITIEHHON NepepaboTKu HedTu: KpekuHr, pudopMur. OKTaHOBOE YUCIIO OCH3MHOB M LIETAHOBOE YHCIIO AU3EIHHOTO

[MomyTHBIN HedTAHOM ra3, ero nepepaboTka.

TOILINBA.
MeTHIoBBII CITUPT U €0 UCIIOJIB30BaAHNUE B KAUCCTBE XUMHNYECCKOT'O ChIPbA. ToxcnyHOCTH METaHONIA U ImpaBuJia TCXHUKHU 6e3OHaCHOCTI/I
npu paboTe ¢ HUM. DTUICHTIIMKONb U er0 MpUMeHeHue. TOKCUYHOCTD STUIICHTIIMKOIS M TIpaBUjia TEXHUKN O€301TacHOCTH MPHU padoTe
C HUM.

MHuoroo0pa3ue KapOOHOBBIX KHCIOT (IIaBeieBas KHCIOTa KaK JIByXOCHOBHAs, aKpPHJIOBas KUCIIOTa KaK HENpenaesbHas, OcH30WHas
KHCJIOTa KaK apOMAaTHUECKasl).

[Inenkoobpa3yromye Macia. 3aMeHa KUPOB B TEXHUKE HEMUIIEBBIM ChIpbeM. CHHTETHYEeCKHE MOIOIIHNE CPECTBA.

AMUHOKaNpoHOBass KucjaoTa. KampoH Kak TNpeACTaBUTENb TOJIMAMUIHBIX BOJOKOH. Vcrnosib3oBaHMe THAPOIU3a OCIKOB B
npoMeinuieHHOCTH. [lomuBuHIITXIIOpUA, monuteTpadTopatuieH (tedion). deHomodopmanbaeruaable TwacTMacchl. llemrymonn.
HpOMI)IHIJIeHHOC IIPOU3BOJACTBO XUMHNYCCKHUX BOJIOKOH.

TemaTuka pepepaTuBHOI padoTHI:
Kuznsb u nesarensHocts A.M. byTneposa.
Buranusm u ero kpax.
Posb oTeuecTBEHHBIX yUEHBIX B CTAHOBJIEHUH M Pa3BUTHH MHUPOBOI OPraHNYECKON XUMHUH.
CoBpeMEHHBIE MTPEJICTABIECHUS O TEOPHUH XMMHUYECKOTO CTPOEHHUS.
OKOJIOTMYECKHE aCIEeKTHI UCIIOJIb30BaHUS YIIIEBOJAOPOAHOIO ChIPbSL.
OKOHOMHYECKHE aCTIEKThI MEXKAYHAPOIHOTO COTPYIHUYIECTBA IO NCIIOIB30BAHHIO YTIIEBOIOPOIHOTO CHIPHS.
Hctopust OTKPHITHS U pa3paOOTKH ra30BBIX B He(PTSIHBIX MecTOpoXKAeHUH B Poccuiickoit Meneparmm.
XuMHsl yTIEBOIOPOJHOTO CHIPhs U MOsi Oymymiast mpodeccust.
YTeBoI0pOJHOE TOIUIMBO, €T0 BUJbI K HA3HAYCHUE.
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CHHTETHYECKUE KaydyKH: HCTOPHUS, MHOTOOOPa3ue U NEPCIICKTUBEI.
Pe3nHoTeXHHYECKOE IPOU3BOJACTBO U €T0 POJIb B HAYUHO-TEXHHUUYECKOM IIPOrpecce.
CBapouHO€ TTPON3BOACTBO U POJIb XUMHUH YTIIEBOIOPOIOB B HEH.

HedTh u ee TpaHCTIOPTHPOBKA KaK OCHOBA B3aUMOBBITOHOTO MEXTYHAPOTHOI'O COTPYAHHYECTRA.
ApomaTHUeCKuE YIIIEBOJOPOABI KaK ChIPhE IJIsl IPOU3BOICTBA MECTULIUIOB.
VYraeBojibl U UX POJib B 5KUBOM MIPUPOJIE.

CrpoeHue IriaoKo3bl: UCTOPUS Pa3BUTUS MIPEACTABICHUA U COBPEMEHHBIC BO33PEHUS.
PazBuTue caxapHoil npoMbIIIEHHOCTH B Poccuu.

Poxp yrneBomoB B Moeit Oyaymeit mpodeccnoHaabHON AeATeTbHOCTH.

Mertanon: xemopuius u xemodoous.

OraHoiI: Bennyaiiiee 01aro U CTpaIHoe 3J0.

AJKOTOJIM3M 1 eT0 MPOo(]HUIIaKTHKA.

MHoroatoMHbIe CIIUPTHI M MOSI Oy mymias mpodecCHOHAbHAS AeATEIHHOCTD.
®dopmaiberu] Kak OCHOBA MOJIyUEHUS BEIIECTB U MATEPHAJIOB JUII MOCH MPO(ECCHOHAIBHOMN JIEATSIIBHOCTH.
MypaBbpuHasi KUCJIOTA B IPUPOJIE, HAYKE U MPOU3BOACTBE.

Hcropus ykcyca.

CroxHbIe A(UPHI U UX 3HAYCHHUE B IPUPOJIE, OBITY U IPOU3BOJICTBE.

JKupsI Kak MPOyKT MUTAHUS U XUMUYECKOE CHIPBE.

3aMeHa )KUPOB B TEXHUKE HEMUILEBBIM ChIPHEM.

HexBatka npo10BOILCTBHS KaK IJI00abHas MPo0ieMa YeJI0BEUSCTBA U IIYTH €€ PEIICHUS.
Mpeta: mpormioe, HacTosIee, Oy yiee.

CpencTBa rUrueHbl Ha OCHOBE KUCIOPOICOACPKAIIMX OPraHUYECKUX COSAUHEHUM.
Cunretnueckue moromue cpenctsa (CMC): ToCcTOMHCTBA U HETOCTATKH.

AMMuaK ¥ aMUHBI — OECKUCIIOPOHBIC OCHOBAHUSI.

AHWITUHOBBIE KPACUTEITH: UCTOPUS, IPOU3BOJICTBO, IEPCIICKTHUBA.

AMPHOKHUCIIOTHI — aM(OTEPHBIE OPraHUIECKHUE COSTUHEHNSI.

AMHUHOKHUCIIOTBI — «KHPITUYUKI OCITKOBBIX MOJICKYIL,

CuHTEeTHYECKHE BOJIOKHA Ha aMHHOKHCIOTHOM OCHOBE.

«OKu3Hb- 3TO C1IOCO0 CYIIECTBOBAHUS OEIKOBBIX TEI...)»

CTpyKTypHI OelKa u ero IeCTpyKTypUpOBaHHE.

buonornueckue GpyHKIIMU OEIKOB.

benkoBas ocHOBa UMMYyHUTETA.

CIIN/ u ero npodunakTuka.

Jedunur Oeyika B MUIIEBBIX IPOAYKTaX U €ro MPEOI0JICHHE B paMKax IJ1I00aIbHOM MPOI0BOJBLCTBEHHON MPOrPaMMBI.

Xumus 1 OMOJIOrUs HYKJICMHOBBIX KUCJIOT.

HToro
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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 ATOMHAsL U MOJIEKYJISIPHAsl MacChl, MOH,
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 KayeCTBEHHOU 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-CJIGI[CTBGHHOfI CBA3HU Me>1<11y CTpOGHI/IeM
aToMa M 3aKOHOMEPHOCTSIMH H3MCHCHHS CBOMCTB JJICMEHTOB H
00pa30BaHHBIX UMH BEILLECTB B IEPUOJIaX U rpyMIax.
XapakTepHucTUKa JI€MEHTOB MaJbIX U OONBIINX MEPHOOB 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.

OO0BsicHEeHHE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa 1
CTPOEHHUSI KPUCTAIUTMYECKHUX PEIIETOK.

Bona. PacTBopsbl.

YMeHue naBaTh ONpeAesieHue U ONepUupoBaTh CIEAYIOUIMMH XH-

DJIeKTPOJIMTHYeCKAS MUYECKMMH  TOHSTHSIMU: HWOH, PAcTBOPbI, DJIIEKTPOIUT U
AUCCOLMALINS HERJIEKTPOJIUT, SJEKTPOIUTHUECKAs JUCCOLIUAIIMS.
®opMynHpOBKa OCHOBHBIX MOJIOXKEHUI TEOPUU
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 TPUUMHHO-CIEACTBEHHOM CBA3U MEXKY COAEPKAHUEM
3aKOHOB U HAIMCaHUEM XUMHUYECKUX (HhOPMYJ U ypaBHEHUH.
YMeHue 1aBath ONpeesieHue U ONEpUpPOBaTh CIEAYIOIMMU XU-
MUYECKUMHU MOHATUSAMU: OKUCIIUTENb U BOCCTAHOBUTEb,
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. Kiaccuduxanus
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 U MpoIeccoB ¢ TOYKH 3PEHHS
OKHCJICHUS-BOCCTAHOBJICHUSL.

OO0ObsicHEHHE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOM peakluy u
HOJIOKEHUS XMMUYECKOTI'0 PAaBHOBECHUS OT Pa3IMUHBIX (PaKTOPOB

MeTasiibl 1 HEMETAJLIBI

XapakTepucTuKa cocTaBa, CTpOEHUS, CBOWCTB, IIOJyYEHUS U
HNPUMEHEHHS BaXKHEHIINX METAJIJIOB U UX COCIMHEHUH.
XapakTepucTuKa cocTaBa, CTpOEHUS, CBOWCTB, IIOJyYEHUS U
IPUMEHEHUS BaXKHEUIIINX 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
BTOﬁ T€0pI/II/I CBOﬁCTB OCHOBHBIX KJIACCOB OpFaHI/I‘IGCKI/IX
COCJIMHEHU

YMeHue naBath ONpPEAEICHUE W ONEPUPOBATH CIEAYIOUIUMU XH-
MUYECKUMHU TOHSTUSMHU: YTIEPOIHBIA CKeneT, (yHKIMOHAIbHas
rpyIia, i30MepUsi, TOMOJIOTUs.

YrieBoaopoasbl u UX
NPUPOAHBbIE HCTOYHUKH

XapaKkTepuCTUKa COCTaBa, CTPOEHUS, CBOICTB, MOTYUYEHUS U
IIPUMEHEHHUS BaKHEHIINX KJIaCCOB YIIIEBOJOPOJIOB (aJIKaHOB,
[UKJI0AJIKAaHOB, aJIKEHOB, aJIKWHOB, apEHOB) M UX Haubosee
3HAYUMBIX B HAPOJHOXO3S1CTBEHHOM IlJIaHE TPECTaBUTENEH.
Ha3BaHue n3ydeHHBIX BELIECTB MO TPUBHUAIBHOMN WM
MEX1yHapOAHON HOMEHKJIAType U OTPa)KEHUE COCTaBa 3TUX
COEZIMHEHUH C MOMOIIBI0 XMMUYECKUX (OPMYIL.

Kucsopoacoaep:xamme
OpraHMYecKue coeJInHeHus

XapakTeprucTHKa BaXKHEHIIUX MTPEACTABUTENEH
KHCIIOPOIOCOJAEPIKAIINX OPTraHUYECKUX COEAMHEHNI: METaHojIa U
3TaHOJAa, CIOXKHBIX 3(QUPOB, )KUPOB, MbLJI, aJIbACTUIIOB
(popmanbieruioB u aneTanbAeriaa), KETOHOB (aleToHa),
KapOOHOBBIX KUCIIOT (YKCYCHOUM KHCIIOTHI, MOHOCAXapHI0B
(TIr0KO03BI),

JucaxapuioB (caxaposbl), MoJaucaxapuIoB (Kpaxmana u
LIEJUTIOJIO3BL.

Ha3BaHne n3y4eHHBIX BEIIECTB 10 TPUBUAIBHOW WITN
MEXYHapOAHON HOMEHKIIAType U OTPAKEHUE COCTaBa 3TUX
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XapakTepUCTHUKA BaXHEHIIUX IIPEICTaBUTEIIEH
a30TOCOAEP KAIUX OPraHNYECKUX COCIMHEHUN: aHUIINHA,
AMHHOKHCIIOT, OEITKOB, NCKYCCTBEHHBIX U CHHTETHYECKHX

A3oTcozepikamue BOJIOKOH, Kay4yKOB, TutactMacc. Ha3BaHne U3ydeHHBIX BEIICCTB

OpPTaHHYCCKHE 110 TPUBUAIIBHOW MJIU MEXITYHAPOIHONM HOMEHKIIAType U

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

YYEBHO-METOJAMYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECHHEYEHHE
PABOYEN ITPOT'PAMMBI YUEBHOM JUCIUILIUHBI XUMUS

OcBoeHHe mporpamMmbl y4eOHOW AWCHMILIMHBI XHUMHS TpEIrojaraeT Hajaudue KaOuHera
XUMHH C JTAOOPAHTCKOW KOMHATOH, B KOTOPOM HMEETCSI BO3ZMOKHOCTh OOECIEeYUTh CBOOOHBIM
noctynn B MHTepHeT BO BpeMmsi y4eOHOTrO 3aHSATHS W B IEPUOJ BHEYYCOHOW EATEIbHOCTH
00y4aromuxcs.

[Tomemenue kabunera yaoBJIETBOpseT TpeboBaHusIM CaHUTAPHO-IMUAEMHUOIOTHUECKIX
npasui 1 HopMaTuBOB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO TUIIOBBIM 00OPYIOBAHHUEM,
YKa3aHHBIM B HACTOSIIMX TPEOOBAHUSAX CPEICTBAMHU OOYUCHHS, TOCTATOYHBIMU TSI BBITIOJTHCHHUS
TpeOOBaHUM K YPOBHIO OJTOTOBKU O0YUYaOIIUXCS.

B kabuHere mMmeeTcss MyJIbTHMEIUHHOE OOOPYAOBAaHHE, MOCPEIACTBOM KOTOPOTO CTYIICHTHI
MOTYT MPOCMATPUBaTh BU3YAIbHYI0 HH(POPMAIMIO MO XUMHH, CO3[aBaTh MPE3CHTAIUH,
BHJIEOMATEPHAIIBI U T.II.

B cocTaB yueOHO-METOANYECKOTO U MaTePUATbHO-TEXHUUECKOTO OCHAIICHHS KaOMHETa XUMHU
BXOJIAIT:

* MHOTO(QYHKIIMOHAJIBHBIA KOMIUIEKC MPENo/1aBaTes;

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

* TIeYaTHbIE ¥ SKPAHHO-3BYKOBBIE CPEJICTBA OOYUECHUS,

* CpeICTBa HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTUH;

* PpCaKTHUBHI,

* MEepeYHU OCHOBHOM M JONOJHUTEIBHOM yueOHOH IuTeparypsl;

* BCIIOMOraTeJIbHOE 000pYy1I0BaHUE U UHCTPYKLUU;

B Oubnunoreunsiii GoHA BXOAAT yueOHMKHM M ydeOHO-meTommueckne KomruiekTol (YMK),
PEKOMEH/IOBAaHHBIC  WJIM  JIOMYIICHHBIE JUISI  WCIOJB30BaHUS B NPO(ECCHOHATBHBIX
00pa30BaTeNbHBIX OPTaHU3ANMSIX, PEATH3YIOMUX O00pa30BATENBHYI0 TPOTpaMMy CpPEIHEro
obmero obpazoBanus B mnpezaenax ocBoeHus OIIOIT CIIO na 6a3e ocHOBHOTO 00IIeTO 00-
pa3oBaHusl.

B nmpomecce ocBOeHHS MpOrpaMMbl yYeOHOW JUCIHMIUIAMHBI XHMHS CTYACHTHI 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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