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1. HOACHUTEJIBHASA 3AIITMCKA

[IporpamMmma o011€00pa3oBaTEILHON YU€OHONW TUCHUIUIUHBI «XUMUS
npeHa3HavYeHa ISl U3YYCHUS XUMHUU B MPOQPECCUOHATBHBIX
oOpazoBarenbHbiX opranuzanusax CIIO, peanuzyromux 00pa3zoBaTENbHYIO
MporpamMmy CpeAaHero oO1ero 0opa3oBaHus B peeax OCBOCHUS OCHOBHOM
npodeccuonanbHoil oopazoBatenbHOM nporpammel CITO (OITOII CIIO) Ha 6a3e
OCHOBHOT'0 00111er0 00pa30BaHus MPHU MOATOTOBKE KBATU(UIIMPOBAHHBIX
pabouux, ciy>Kauux.

[Iporpamma pa3pabotana Ha ocHoBe TpeboBanuii ®I'OC cpeanero oduiero
o0Opa3oBaHus, MPEABSIBISIEMBIX K CTPYKTYpE, COCPKAHUIO U pe3ysibTaTaM
OCBOCHUS YYCOHOU TUCIUTUIMHBI «XUMUS», B COOTBETCTBHUHU C
PexoMeH1aniusiMu 1o OpraHU3alMy MOTYUYEHUs CPEAHEro o0Iero oopa3oBaHus
B IIpeiesiaX OCBOEHHUS 00pa30BaTENbHBIX MPOTPAMM CPETHETO
npodeccroHaIbpHOro 00pa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro 00pa3oBaHUs C
y4eToM TpeOoBaHuM (heliepanbHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHbIX
CTaHJapTOB M MoJydyaeMon mpodeccun cpeHero npoPpeccuoHalIbHOTO
oOpa3oBanus (mucbMo JlemapraMeHTa TrocyaapCTBEHHOW MOJMTUKHU B cepe
noaAroToBkH padouux kaapos u JI1O Muno6puayku Poccuu ot 17.03.2015 Ne
06-259).

ConepxaHue nporpaMmbl « XMMHUs» HAIPaBJIEHO Ha JOCTHXKEHHUE CIEAY FOIINX
LeJe:

* (opmupoBaHue y 00y4aroImmXcss YMEHUS OIEHUBATh 3HAYUMOCTh
XUMUYECKOTO 3HAHUS

JUTS1 KasKJIOTO YEJIOBEKA;

* (opmupoBanue y 00y4aromuXxcs EeIOCTHOTO MPEACTABICHHS O MUPE U
POJIM XMMHH B CO3[JaHUH COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHBI MUPA;
YMEHHS OOBSCHATh OOBEKTHI U TMPOLIECCHl OKPYXKAIOUIEH JIeMCTBUTEIBHOCTH:
MPUPOIAHOM, COUHUAIBHOM, KYJIBTYPHOU, TEXHUYECKOUN CPEbI, — UCITOIB3YSl JJIsS
ATOTr0 XUMUYECKHUE 3HAHUS;

* pa3BUTHE y OOYYAIOIMMUXCA YMEHUH pa3nuuaTh (HakThl U OILICHKH,
CpaBHUBAaTh OLICHOYHBIE BBIBOJIbI, BUJETh HUX CBA3b C KPUTEPUAMH OIIEHOK
U CBSI3b KPUTEPUEB C OMPENIECTCHHOW CUCTEMOM IIEHHOCTEH, PopMyIupoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO MO3UIHUIO;

* npuoOpeTeHue OO0ydYaIOMUMHUCS OMBITA PA3HOOOPA3HOU JCSTEIHHOCTH,
MMO3HAHUS U CAMOIIO3HAHUS;, KJIIOYEBBIX HABBIKOB, MMEIOIIUX YHHBEPCAIbHOE
3HAQYECHUE JJIsl PA3IUYHBIX BUJOB JEATEIBHOCTU (HABBIKOB PEIICHUS
npoOseM, MPUHATUAS PEIICHHUH, MOWCKA, aHalnu3a U 00paboTKH
nH(pOpMaIK, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB H3MEPEHHIA,
COTPYIHUYECTBA, 0€30MacHOr0 OOpallleHHs C BEUIECTBAMHU B ITOBCEIHEBHOM
KU3HH).
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B mporpammy BKIIIOYEHO COJZIep:KaHWE, HAMpaBICHHOE Ha (OPMUPOBAHHE
y CTyIIEHTOB KOMIIETEHINI, HEOOXOAUMBIX JIsI KAY€CTBEHHOTO OCBOCHUS
OIIOII CIIO na 6a3e 0CHOBHOTO 001IEro 00pa30BaHUsl C MOJYUYEHUEM CPEAHETO
o011iero oOpa3oBaHust; MPOrPaMMbl TOJTOTOBKUA KBaTU(DUITUPOBAHHBIX
pabounx, ciyxkamux (ITITKPC).
2. OBIIIASI XAPAKTEPUCTUKA YUYEBHOM JUCIUTLIVHBI
«XHUMUS»

XUMHS — 3TO HayKa O BEIECTBAX, MX COCTABE M CTPOCHUH, CBOMCTBAX U
NPEBpAIICHUAX, 3HAYCHUN XUMHYECKUX BEIIIECTB, MAaTEPUAJIOB U MPOIIECCOB B
NIPAKTHYCCKOM IeSITEIILHOCTH YeIOBEKA.

Conepxkanne 00mIe0Opa3oBaTEIBHOW  yYEOHOW JMCHMIUIMHBI  « XUMUS»
HAIPABJICHO HAa YCBOCHHE OOYYAIONIMMHUCS  OCHOBHBIX IMOHSATHH, 3aKOHOB U
TEOpUU XWMHH, OBJIQJCHHEC YMCHUSMU HAOJIONAaTh XHMHYCCKHE SIBIICHHS,
NPOBOJAUTh XUMUYCCKUH JKCIIEPUMEHT, IPOM3BOAUTL pacyeThl Ha OCHOBE
XHMHYECKUX (POPMYII BEIIECTB U YPABHECHUH XUMHYECCKUX PEaKITUH.

B mpomecce  u3ydeHMs ~XMMHH @y OOyYaroIIUMXCs  pa3BUBAIOTCS
N03HABATEILHBIC HHTEPECH U MHTEIICKTyaIbHbIC CIIOCOOHOCTH, MMOTPEOHOCTH B
CaMOCTOSTCJILHOM TMPUOOPETEHUSI 3HAHWKW 1O XHMHHU B COOTBETCTBUHU C
BO3HUKAIONIUMHU JKM3HCHHBIMH  TPOOJIEMaMH, BOCIIUTHIBAETCS OEpeKHOE
OTHOINICHHS K MPUPOJIE, TOHUMAHHUE 3I0POBOTO 00pa3a >KU3HU, HEOOXOIUMOCTH
NpeyNpesKIeHUs IBJICHUHN, HAHOCAIIUX BPE 3/I0pPOBbIO U OKpY>KaloIIei cpee.
OHu ocBamBalT TMpPUEMBl TPAMOTHOTO, O€30MAaCHOTO  HCIOJB30BaHUS
XUMHYECKUX BEIIECTB
U MaTepUaioB, MPUMEHSIEMBIX B OBITY, CEIbCKOM XO35SUCTBE U Ha MMPOU3BOCTBE.

[Ipu cTpyKTypUpOBaHHMH CcoOJAepKaHHS 00Ieo0pa3oBaTebHON  YIeOHOM
TUCIUIUIMHBL 711 TpodecCHOHANbHBIX  00pa3oBaTeNbHBIX  OpraHU3aIluil,
peanu3yomuX 00pa3oBaTeIbHYIO IPOrpaMMy CPEIHEro OO0IIero oO0pa3oBaHMUs
B mpenemax ocBoeHuss OIIOII CIIO wa 6a3e ocHOBHOro oOIIero
o0pa3oBaHUs, YYUTHIBAJIaCh OOBCKTHBHAS PEATbHOCTh — HEOOJBIIONH 00beM
94acoB, OTHYIICHHBIX HA W3YyYEHHE XUMUU M CTPEMJICHHE MAaKCHUMAaJIbHO
COOTBETCTBOBATh HJESIM pa3BuBaroiiero ooydenus. [loatomy Teopermdeckue
BOIIPOCHI MaKCHUMAaJIbHO CMEIIEHbl K Hadally M3Y4YCHHS IUCIUIUIHHBI, C TEM,
9TOOBI TMOCHEnyoNMi (aKTHUECKHd MaTepHal pacCMaTpUBAJICS Ha OCHOBE
M3yYEHHBIX TEOPHUH.

Peanuzanmst NMeqyKTUBHOTO TMOAXOJa K HM3YyYEHUIO XHMHH CIIOCOOCTBYET
Pa3BUTHIO TaKWX JIOTMUECKHX OIEpaIiii MBIIUICHHS, KaK aHalnu3 U CHHTE3,
00001IeHNe W KOHKPETH3allvs, CPAaBHEHHWE W AaHAJIOTHS, CHCTeMATH3aIusl Hu
Kiaccudukanus u ap.

Crnemmnduka W3ydeHHS XUMUW TIPA  OBJIAJCHUH  CICIHUATBLHOCTSIMHU
TEXHHYECKOTO TpOoduisi OTpakeHa B Kaxmaou Teme pazgena «CoaepikaHue
y4eOHOM JucuMIUIUHBY B pyOpuke «llpodunbHbie U npodeccuoHanbHO
3HAYMMBIE DJIEMEHTBHI COJIEPKAHHS». ITOT KOMIIOHEHT peau3yeTcss TpH
WHJMBHUAYaJbHOW  CaMOCTOSITEIbHOM  paboTe  oOydvaromuxcsa (HamuCaHUU
pedeparoB, NOArOTOBKE COOOIIECHUM, 3alIUTEe MPOEKTOB), B Ipoliecce y4eOHOM
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NESATENbHOCTH  MOJA  PYKOBOACTBOM  IIpemnojaBaTress (BBITIOJIHEHU U
XUMHYECKOT0 IKCIIEPUMEHTAa — Ja0OpaTOPHBIX ONBITOB M IPAKTHYECKUX
paboT, pelIeHUH MPaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJ1a4 U T. 11.).

B mpouecce u3yueHuss XUMHUHM TEOPETHUUECKHE CBEACHHS JTOMOJHAIOTCS
JEMOHCTpPAUHUsAMH, J1a0OPATOPHBIMU OMNBITAMU U NPAKTUUYECKUMHU 3aHATUSMHU.
3HAYUTENBPHOE MECTO OTBOJUTCS XHMHUUYECKOMY 3KCIEpUMEHTY. OH OTKpBIBAET
BO3MOXHOCTh (POPMHUPOBATh Yy OOYYAIOIIMXCS  CHEIHAIbHBIE TMPEIMETHBIC
yMEHMs: padoTaTh C BEIIECTBAMM, BBIMOJHSITH MPOCTHIE XUMUYECKUE OIIBITHI,
yu4uTh 0€30MaCHOMY M  OKOJOTMYECKH TIPaMOTHOMY OOpallleHHI0 ¢
BEIECTBAMU, MaTEpHAJIaMU U MPOLIeCCaMH B OBITY U Ha MIPOU3BOJICTBE.

Jlist opraHM3anuu BHEAYAUTOPHOM CaMOCTOSITENIBHOW pabOThl CTYJIEHTOB,
opnageBaomux npodeccusimu CIIO TexHuueckoro mnpoduiis, mpeacTaBieH
OpUMEPHBII nepeueHb pedepaToB (AOKIAI0B), HHAUBUAYATbHBIX TPOESKTOB.

B mpouecce u3ydeHUs ~ XUMHH dopmupyercst  MHPOpPMaLMOHHAs
KOMIIETEHTHOCTh ~ oOywatomuxcs.  [losTomy npu OpraHu3aluu
CaMOCTOSATEIILHON PaOOThl AKIEHTUPYETCS BHUMAHKE 00y4YalOIIUXCsl Ha MOUCKE
uHboOpMaIK B Cpe/icTBax Maccmeana, MutepHere, y4eOHONM M crenuaibHOU
JUTEpaType €  COOTBETCTBYIOIIUM  OQOPMJIICHUEM U MPEACTABICHHEM
PE3yJIbTATOB.

N3yuenune  ob6mieoOpa3oBaTeIbHON  yu4eOHOW  JUCHMIUIMHBI  « XHMUS
3aBepIlIaeTcs MoJBeIeHHEM HUTOroB B (opme nuddepeHIrpoBaHHOTO 3a4eTa
B paMKax IPOMEXKYTOYHOM arTecTaludyd CTYJEHTOB B TIPOIECCE OCBOCHHUS
OIIOIT CIIO ¢ momyueHuem cpeaHero ooiero oopaszosanus (ITIIKPC).



3. MECTO YYEFHOM JUCIHUAILINHBI B YYEBHOM ILIAHE

YdeOHasi AUCIMITINHA «XUMUS» SIBISAETCA YI€OHBIM MPEIMETOM IO BEIOOPY
u3 obsi3arenbHONM mnpeaMeTHou obsactu  «EctectBennbie Hayku»y DI'OC
cpeaHero o6mero oOpa3oBaHUS.

B mpodeccronanbHBIX 00pa30BaTENbHBIX OPraHU3ANMAX, PEATU3YIOIUX
o0pa3oBaTeNpbHYI0 TPOTpaMMy CpeIHero o0Iiero oOpa3oBaHUs B Mpeaenax
ocBoenust OITOII CIIO na 6a3e ocHOBHOro oOmiero oOpa3oBaHus, ydeOHas
IUCIMIUINHA ~ «XUMHUS»  HU3ydaeTcss B 00IIeoOpa3oBaTEIIbHOM  ITUKIIE
yueOnoro OIIOII CIIO Ha ©6a3e OCHOBHOTO o0O0mIero oOpa3oBaHUs C
nojaydeHreM cpearero oomero odopasosanwus (ITITKPC).

B yueoOnbix mmanax IIIIKPC mecto ydueOHON DUCHUIUIMHBI «XUMHUS» — B
cocraBe  00111€00pa30BaTEeNbHBIX  Y4Y€OHBIX  JUCHUIUIMH 1O  BBIOODY,
dbopMupyemMbIX U3 00s3aTeNnbHBIX npeaMeTHbIX obmactelt PI'OC  cpennero
obmero obpazoBanusa, s npodeccuit CIIO cooTBeTcTBYIOMIETO MPOGUIs
npodeccroHaIbHOr0 00pa30BaHMUS.



4. PE3YJIbTATBI OCBOEHUA YUEFHOW TUCIUILIMHBI

OcBoeHne coaepkaHusi y4eOHOUW JUCHMIUIUHBI «XUMHUS» OOECreuynBacT
JTOCTUKEHHUE CTYJCHTAMU CIICAYIOIIUX Pe3yJbTATOB:

*  JIUYHOCHIHBIX:

—  UYyBCTBO TOPJOCTH M YBAXKEHUSA K HCTOPHUM U JOCTHKEHUSM
OTEUYECTBEHHOM XHMHYECKOM HAyKW; XHUMHUYECKH TI'PAMOTHOE IIOBEJECHUE B
npodeccuoHaIbHON ACSTENBHOCTH U B OBITY MpH OOpalieHuH ¢ XMMUYECKUMU
BEILECTBAMU, MaTeprajJaMy U MPOLECCAMMU;

— TOTOBHOCTb K TMPOJODKEHHIO O0pa3oBaHUSI U MOBBIIICHUS
KBaJM(pUKaIUU B n30paHHOM TpOo(decCHOHATBHOW JESTENIbHOCTH |
00BEKTUBHOE OCO3HAHUE POJIU XUMHYECKUX KOMIIETEHIINI B 3TOM;

— YMEHUE UCII0JIb30BaTh JOCTHKEHUS COBPEMEHHON XMMHMYECKOW HAYKH
1 XUMUYECKUX TEXHOJIOTHH /1711 MOBBIIIEHUS COOCTBEHHOTO MHTEIJUIEKTYalIbHOTO
pa3BUTHUS B BEIOpaHHOM NPOPECCUOHATBHON A TENbHOCTH;

*  MemanpeoMemHbIX:
— WCTOJB30BaHUE PA3IUYHBIX BUJOB IMO3HABATEIBHON NEATEIHHOCTH
M OCHOBHBIX  HWHTCIUICKTyalbHBIX  omnepamuii  (TIOCTAaHOBKH  3ajavw,
dbopMynupoBaHHMs ~ TUIOTE3, aHald3a M CHHTE3a, CpPaBHCHHS, OO0O0OIICHUS,
CHUCTEMAaTH3alli{, BBISBICHUS TPHYUHHO-CICJACTBEHHBIX CBS3€d, IOWCKa
aHaJIOTOB, (OPMYIMPOBAHUS BBIBOJOB) JJIA PEIICHUS TOCTABJICHHOMW 3a/ayw,
MPUMEHEHUE OCHOBHBIX METOJOB TIO3HAHUA (HAOIIOACHUS, HAyYHOTO
OKCIIEPUMEHTA) JUISI W3YYCHHS PAa3IUYHBIX CTOPOH XHUMHUYECKUX OOBEKTOB H
MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJUMOCTh CTAJIKHUBAaThCA B
npodeccruonansHO cdepe;
— MCTIOJIb30BaHNE PA3IMYHBIX UCTOYHUKOB JIJISl TIOJTYYEHUSI XUMUYECKON
nH(pOpPMAINU, YMEHUE OLEHUTH €€ JIOCTOBEPHOCTH ISl JTOCTHIKCHHS XOPOIIHX
pe3ynbTaToB B MpodeccuoHaNbHOU cepe;

*  npeomMemmbix:

— c(hopMUPOBAHHOCTH TPENICTABICHUNA O MECT€ XUMHUU B COBPEMEHHOMU
HAy4YHOW KapTUHE MHpA; TOHMMAaHWE pPOJIW XUMUU B (PopMuUpOBaHUHU
Kpyrozopa ©  (QYHKIHOHAIBHOW TIPaMOTHOCTH YEJIOBEKA ISl PEIICHHS
MPAKTUYECKUX 33/1a4;
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—  BIAJEHUE OCHOBOMNOJATAlOIIMMU  XUMHYECKHMMHU  TOHITHSIMH,
TEOpUSIMH, 3aKOHAaMH UM  3aKOHOMEPHOCTSIMHU; YBEPEHHOE  IIOJb30BaHUE
XUMHUYECKOU TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJa/JICHME OCHOBHBIMM  METOJAaMU  HAy4YHOTO  IO3HAHUA,
UCIIOJIb3YEMBbIMU B XUMHHU: HAOJIIOZICHUEM, OINHMCAHUEM, H3MEPEHUEM,
HKCIIEPUMEHTOM;  yYMeHUe  oO0pabaTbiBaTh, OOBACHATH pE3YIbTATHI
MIPOBEJICHHBIX OMNBITOB W Je’aTb BbIBOABI; TOTOBHOCTb U CIOCOOHOCTb
MPUMEHSATh METO/Ibl TO3HAHUS MIPHU PEUICHUU TPAKTUUYECKUX 3a/1ay;

— c(pOpMUPOBAHHOCTh YMEHHUSI [aBaTh KOJWYECTBEHHbIE OLCHKU U
POU3BOJIUTH PACUEThl IO XUMUYECKUM (POPMYJIaM U YPABHEHUSIM;

— BJAJCHUE MpaBUJIaMU TEXHUKH OE€30MaCHOCTH MpPH HCIOIb30BAHUU
XUMHYECKUX BEILECTB;

— c(OpMUPOBAHHOCTH COOCTBEHHOM MO3MIIMM IO OTHOIICHHUIO K
XUMHYECKON MHPOpPMALIUH, MTOITYy4aeMO U3 Pa3HBIX UCTOUHUKOB.
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5. COJEP)KAHUE YYEBHOM JTUCHUTLINHBI

BBenenue
Hayunbie MeTonpl 1MO3HaHUS BEIIECTB M XUMHUYECKUX SBICHUU. Poib
SKCIIEPUMEHTA U TEOPUH B XUMHUH. MOJIEIIMPOBAHNE XUMHUYECKUX MPOLIECCOB.

1. OBIIIASA N HEOPTAHUYECKASA XUMUSA

1.1. OcHOBHBIC MOHATHSA U 3AKOHBI XUMHUM

OcHoBHBIE TOHATHA XuMHH. BemectBo. AtoM. Morekyna.
Xumuueckud anemeHT. Asutorpornus. IIpocThle W CIOXKHBIE BENIECTBA.
KauecTBeHHBIII M KOJWYECTBECHHBIN COCTAaB BEIISCTB. XHUMHUUYECKHE 3HAKH U
dbopmynel. OTHOCHUTENbHBIE aTOMHAas W MOJIeKyJsapHas Macchl. KomnuecTBo
BEIIIECTBA.

OcHoBHbBIE 3aKOHBbI XUMHH. CTEXUOMETPUs. 3aKOH COXPaHECHHUS MAaCChI
BEIIECTB. 3aKOH TMOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOM CTPYKTYPBI.
3akoH ABOrajJipo U CJIEACTBUS UX HETO.

PacuetrHbpie 3amaum Ha HaAXOXICHUE OTHOCHTEIBHOM MOJIEKYJISIPHOM
MacChl, ONPEJECIICHUE MACCOBOM JOJM XUMHYECKHUX DSJIEMEHTOB B CJIO0XKHOM
BCIIICCTBE.

JdeMoncTpamuu. Mojenn artoMoB XUMHYECKHMX 3JIEMEHTOB. Mojenu
MOJIEKYJ IPOCTBIX M CJOXHBIX BellecTB (mapoctepkHeBble u CTroapTa—
bpurne6a). Komnekuus mpocThiX W CIOXKHBIX BelmiecTB. HekoTopsle BemecTBa
KonudecTBOM 1 Momb. Mojenb MoJspHOTO OOBeMa Ta3oB. AJUIOTPOIHS
docdopa, kucioposia, o0Ba.

IIpopuiabHpie U NPOPecCHOHAIBHO  3HAYUMBIE  JJIEMEHTHI
cojep:kaHusi. AJITOTporHbIE MoaudUKaMu yriaepona (anmmas, rpadur),
KHUCJIOpoaa (KHUCIOPOJZ, O30H), ojoBa (cepoe u Oenoe o0i0Bo). lloHsiTHe O
XUMUYECKOU TEXHOJIOTUH, OMOTEXHOJIOTUH U HAHOTEXHOJIOTUH.

1.2. llepuoauyecknii 3akon u Ilepuoaudeckasi cucteMa XUMUYECKHUX
3jieMeHTOB /.. MeHaeieeBa U CTpOEHUE aTOMA
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Hepuognuecknit 3akon .M. MenpgesaeeBa. Otkpeitne 1.
MenpneneeBeiM  Ilepuonuueckoro  3akona. Ilepuomuueckuii  3aKkOH B
dbopmynuposke .M. Menaeneena.

[lepuonuueckas TabMUMUAa XUMHUYECKUX AJIEMEHTOB — rpaduyecKoe
O0TOOpa)KeHUEe NMEPUOIUYECKOTOo 3akoHa. CTPyKTypa MEepUOIUYECKON TaOJIULIbI:
nepuoabl (Majble U OOJIbIIKE), TPYIIbI (TJIaBHAS U MOOOYHAS).

Crtpoenue atoma u nepuoanyeckuii 3akon /.M. MenaeseeBa. ATom —
CIOKHasl dactuia. Sapo (MPOTOHBI U HEUTPOHBI) U IJIEKTPOHHAST 00O0JIOYKA.
N3oronbl. CrpoeHHE 3JIEKTPOHHBIX O00O0JOYEK AaTOMOB HJIIEMEHTOB MaJIbIX
neprooB. OcCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
OOJIBIIINX MEPUOIOB (MEPEXOAHBIX dTIeMeHTOB). [loHsATHE 00 OpOUTANAX. S-, p- U
d-Op6wutanu. DJIeKTPOHHBIC KOHPUTYPAI[UU ATOMOB XUMUYECKHUX 3JICMCHTOB.

CoBpemeHHass (HOpMYyIUpPOBKAa NEPUOJUYECKOTO 3aKOHA. 3HAUYECHHE
NEPUOJUYECKOT0 3aKOHA U MEPUOJAMYECKON CHUCTEMbl XMMHUYECKUX DJIEMEHTOB
J.W1. MenneneeBa 1yl pa3BUTUS HAyKH M MOHUMAaHMS XUMUYECKOW KapTUHBI
MUpa.

JlemoncTtpamuu. Pazmuunsle  Qopmbl  I[lepuoamdeckoit  cuCTEMBbI
xumudeckux osnemeHToB J[.M. MenneneeBa. JuHamuueckue TaOIUIBI IS
MoaenupoBanusi Ilepuoauueckod CHUCTEMBI. ODJEKTpU3alus Tel ©W  HUX
B3aMMO/ICCTBUE.

JlaGopaTtopHblie onbIThl. MoaenupoBanue nocrpoenus I[lepuoanyeckoit
TaOJIUIIBI XUMHYECKUX JIEMEHTOB.

IIpopuabHbie ©U  NPoPecCHOHAIBHO  3HAYMMBbIC  3JIEMEHTHI
coaep:kanmus. PaqnoaktuBHOCTh. Vcnonb30BaHMe paguOaKTUBHBIX U30TOIIOB B
TEXHUYECKUX LeNAX. PEHTreHOBCKOE WU3JIIyYeHHME M €ro MCIOJIb30BaHUE B
TEXHUKE U MeauuuHe. MoaennpoBaHrue Kak METOJl IPOTHO3UPOBAHUS CUTyalllH
Ha IPOU3BOJICTBE.

1.3. CTpoeHnue BelecTBa

HNonnas xumuueckas cBsizb. Katnonsl, ux o0pa3oBaHue W3 aTOMOB B
pe3ynbTaTte mporecca OKHCICHHsS. AHHMOHBI, WX 0Opa3oBaHHME W3 aTOMOB B
pe3ysibTaTe mpolecca BOCCTaHOBIEHUs. VOHHas CBA3b, Kak CBSI3b MEXKIY
KaTUOHAMM W AaHUOHAMHM 3@ CYET JJIEKTPOCTATHYECKOrO MPUTSKEHHUS.
Knaccudukanus WMOHOB: MO COCTaBy, 3HAKy 3apsija, HaTUYHIO THIPATHOU
ob6onouku. MonHbie kKpucTaminueckue pereTkd. CBONWCTBA BEIIECTB ¢ MOHHBIM
TUTIOM KPUCTAJUIMYECKOU PEIIETKH.

KoBajenTHast  xuMu4yeckasi cBsi3b.  MexaHusmM  00pa3oBaHHS
KOBAJICHTHOM CBSI3U (oOMeHHBIT u JIOHOPHO-aKIIEITOPHBIH ).
DNeKTpooTpUIATENbHOCTh. KoBajeHTHbIE TOJISIpHAsT W HEMOJsIpHAs CBS3H.
KpaTHOCTh KOBanieHTHOW CBsI3U. MOJEKYISIpHBIE U aTOMHBIE KPUCTAILUINYECKUE
pemerkn.  CBOWCTBA  BEIIECTB C  MOJEKYJSIPHBIMU W ATOMHBIMH
KPHUCTAJUIMYECKUMHU PEIIETKAMMU.

Mera/uinyeckas cBfi3b. MeTauiMyeckass KpUCTAILUIMYECKAs] PEUIeTKa U
METAJUIMYECKAS] XUMHUUYECKAs CBSI3b. PU3NUYECKUE CBOMCTBA METAJIOB.



12

ArperatHble COCTOSIHHSI BelleCTB W BOJAOPOAHAs CBA3b. [Bepjoe,
KHUJKOE U razoo0pa3zHoe cocTosHMs BewiecTB. Ilepexos BemiecTBa M3 OAHOIO
arperaTHoro COCTOSIHUS B Apyroe. BogopoaHas CB3b.

Yucreie BemecTBa U cMecH. [lousaTue o cmecu BemecTs. ['oMOreHseie u
rereporenHble cmecu. CoctaB cmeceil: o0beMHass M MaccoBas —JIOJIH
KOMIIOHEHTOB CMECH, MacCOBas 10JIsl IPUMECEN.

Jducnepcubie cucrembl. [loHsaTHE 0 nucniepcHOM cucreMe. JlucrepcHas
daza u nucnepcuonHas cpena. Knaccudukanus aucnepcHeix cuctem. [lonsitue
0 KOJUTOUJHBIX CHCTEMAX.

JemoncTtpanuu. Mozenb KpUCTaUIMUYECKON PEIIETKH XJIOpWUIA HATPUA.
OOpa3ipl MHUHEpPAJIOB C HOHHOM KPHUCTANIMYECKOM pEelIeTKON: KaJbluTa,
rasiuta. Mojenu KpUCTANIMYECKUX PEIIETOK «CyXOoro Jpaa» (Wi Hoja),
anmasa, rpaduta (wm kBapua). [IpubGopsl Ha xugkux Kpuctawax. OOpasibl
PAa3JIMYHBIX JUCHEPCHBIX CUCTEM: 3MYJIbCUU, CYCIIEH3UW, a’3pO30JIEU, TEIEU U
3oneil. Koarynsuus. Cunepesuc. Dpdext Tunnans.

JlaGopaTtopuble onbIThl. [IpuroroBienue cycrneHzud KapOoHaTa
Kanplus B Boje. [lomydyeHue 3MyJbCMM MOTOPHOTO Maciia. O3HaKOMJIEHHE CO
CBOWMCTBAMU JUCTIIEPCHBIX CUCTEM.

IIpopunabHbie ©U  NpPoPecCHOHAIBHO  3HAYMMBbIE  3JIEMEHTHI
conep:xanusi. [lonspHOCTH CBSI3M M TNOJNSPHOCTH MoJIeKyJbl. KoHaeHcanus.
Texyuectb. Bosronka. Kpucrammzanusa. CyOnumanuss u AecyOnumarius.
Anomanuu (U3MYECKUX CBOWUCTB BOAbL. JKuakue KpucTayibl. MuHepanbl |
TOPHBIE TTOPOJbI KaK IPUPOJHBIE CMECH. DOMYJIbCUHA U CYCIIEH3UH. 30JIH (B TOM
yucie apo3oiin) u renu. Koarynsuus. Cunepesuc.

1.4. Boga. PacTBOpbl. DiIeKTPOIMTHYECKAS JUCCOAAIIAS

Bona. PacrBopnl. PacrBopenme. Boma kak  pacTBOpUTEIb.
PactBopumocTs BemiecTB. HackhlllieHHBIE, HEHACBIIICHHBIC, TEPECHIIMICHHBIC
pacTBOPBI. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B, JKHIKOCTEH M TBEPJIbIX BEIIECTB
OT Pa3JIMYHBIX (PaKTOPOB.

MaccoBast 10Jis1 paCTBOPEHHOTO BEIIIECTBA.

DJIEeKTPOJIMTHYECKAS] AUCCONMALMS. DJICKTPOIUTHI U HEIJICKTPOJIUTHI.
DIIEKTPOTUTHYECKAS JICCOITHAITHS. MexaHu3MbI AIEKTPOIUTHUIYECKOU
JTMCCOLIMAIIMM JIJISI BEIIECTB C PA3JUYHBIMU THUIIAMU XHUMHYECKOM CBSI3H.
I'mapaTrpoBaHHbIE M HETUAPATUPOBAHHBIE HOHBI. CTENEHb ANEKTPOIUTHIECKOU
nucconmanui. CHIIbHBIE M cia0ble DJIEKTPOJUTHI. OCHOBHBIE TOJIOKEHUS
TEOPUHU DJICKTPOIUTHUYECKON auccoruanuu. KucioTel, OCHOBaHUS M COJM Kak
3JIEKTPOJIUTHI.

HemoncTpamun. PacTtBopumocTs BemiecTB B Bojie. CoOupaHue Ta3oB
METOJOM BBITECHEHHUSI BOJbI. PacTBOpEeHME B BOJI€ CEPHOM KHUCJIOTHI M COJIEH
ammoHusi. OOpasibl KpUCTAIIIOTUIPATOB. M3roToBiieHHE TUIICOBOW MOBSI3KHU.
HcnbeiTanue pacTBOPOB AJEKTPOJUTOB H  HEAJIEKTPOJIMTOB HA MOPEAMET
TACCOIMAIUM. 3aBUCHUMOCTh CTENEHH AJECKTPOJIUTUYECKON JTUCCOLHAIAN
YKCYCHOM KHCJIOTHI OT pa30aBiieHHs pacTBopa. [[BrmkeHHe OKpalleHHBIX MOHOB
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B DJIEKTpUYECKOM Tiosie. lIpuroroBieHue >KECTKOM BOIBI U YCTPAHCHUE €€
#KecTKOCTH. MloHuThl. OOpa3ibl MUHEpAIbHBIX BOJI PAa3JIMYHOIO Ha3HAUCHUS.

IIpakTuyeckass  padora. IlpuroToBnenue  pacTBOopa  3aJaHHOM
KOHIICHTPALUU.

IIpoduiabHble " npogeccuoHAIbHO-3HAYMMbIE 3JIEMEHThI
coaep:xanusi. PacTBopeHue Kak (PU3MKO-XMMHUYECKHI Tmporecc. TeroBbie
s dexTrl pu pactBopeHuu. Kpucramnoruaparel. Pemenue 3a1ay Ha MacCoBYIO
JIOJII0 PAacTBOPEHHOro BeulecTBa. [IpumeHeHue BOABI B TEXHUYECKUX LIEIAX.
XKecTtkocTh BoABI U CIIOCOOBI €€ yCTpaHeHHsl. MUHEpabHbIE BOJIBI.

1.5. Knaccuguxanusi HeOpraHm4ecKux coeJMHEHUI U UX CBOICTBA

Kucaorel m wux cBoiictBa. KHCIOTBI Kak 3JIEKTPOJMUTHI, UX
KJaccuuKaius Mo pa3jIuyHbIM MpU3HAKaM. XUMUYECKHUE CBOWCTBA KHUCJIOT B
CBETE TEOpUU ANEKTPOIUTHUECKOU JIMCCOITMAIINH. OcobenHocTu
B3aMMOJICMCTBUSA KOHLICHTPUPOBAHHOM CEPHOM M a30THOW KHUCIJIOT C METaJlJIaMHU.
OCHOBHBIE CITOCOOBI MOTYYSHUST KUCIOTHI.

OcHoBannst m wux cBoiictBa. OCHOBaHUSA KakK »BJEKTPOJUTHI, HX
KJaccuguKaIus mo pa3IMdHbIM MPU3HaKaM. XUMUYECKHE CBOMCTBA OCHOBAHUM
B CBET€ TEOPUU  DJICKTPOJIMTHUYECKOW  JuccolManuu.  PaznoxeHue
HEpPaCTBOPUMBIX B BOjJe OCHOBaHUWA. OCHOBHBIE CHOCOOBI TOJYYCHUS
OCHOBaHMH.

Couan n nx cBoiictBa. Conu Kak 31eKTpodauThl. Colau CcpelHUE, KUCTBIE U
OCHOBHBbIE. XUMHUYECKH CBOMCTBA COJIEH B CBETE TEOPHH DJCKTPOIMTHYCCKOM
nuccoranun. CrocoObl MOTYyUYeHHS COJICH.

I'mpponus come.

Oxcuapl m ux cBoiictBa. CoyeoOpa3yrolue U HecoJeo0pa3yroIme
okcusibl. OcHOBHBIC, aM(pOTEpHbIE U KHCJIOTHBIE OKCHIbI. 3aBHUCHUMOCTH
XapakTepa OKCHJa OT CTENEeHH OKHCICHHS OO0pa3ylollero ero MeTaia.
XUMHYECKUE CBOMCTBA OKCUIOB. [lomyuyeHrne OKCHI0B.

JdemoncTpanmuu. BzaumoaelcTBHE a30THOM W KOHUECHTPUPOBAHHOM
CEpHOM KHUCIOT ¢ MeTauiamu. ['openme ¢dochopa M pacTBOpeHHE MPOIYKTa
ropeansi B Boje. I[lomydenme wu cBoiicTBa aM(OTEPHOTO THIPOKCHIA.
HeoOpatumerii runponus kapOuma kanbiwsi. OOpaTUMBI THUIPOIU3 COJEH
Pa3IMYHOTrO THUIIA.

JlabopaTopHbie onbIThI. VclibITaHWE PACTBOPOB KUCIOT MHIUKATOPAMH.
BzanmoneiicTBrue MeTaJLIOB ¢ KUCIIOTaMU. B3anMoaencTBre KUCIOT C OKCHUIaMH
METaJUIOB. B3anmoaencTBue KUCIOT C OCHOBAHUAMU. B3aumonencTBre KUCIOT
C COJISIMM.

HcnbiTanne pacTBOPOB MIENOYENM HWHAMKATOpamu. B3aumopaerncTBhe
meso4en ¢ coasaimMu. Pa3znokeHne HepacTBOPUMBIX OCHOBAHU M.

BzaumonelictBue cosert ¢ MeTtamiamMu. B3auMojzieicTBue cojie Apyr ¢
apyroM. ['niponus cosieil pa3auyHOro THUIIA.

IMpopuiabHpie H  NpPoPecCHOHAIBHO  3HAYUMBIE  JJIEMEHTHI
conep:xanus. [IpaBuna paz0aBneHus: cepHoil KUCIOThI. Vcronp30BaHUEe CEPHOM
KUCJIOTBl B MPOMBIIUICHHOCTU. ENKWe 1menoun, uX UCHOJIb30BAHUE B
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NPOMBIIUIEHHOCTU. [alleHass W HerameHas W3BECTb, €€ NPUMEHECHUE B
CTpouTeNbCTBE. [ UIic u anedacTp, TUICOBAHUE.

[Tousatue o pH pactBopa. Kucnortnas, mienoyHas, HEUTpajabHas CPEAbI
pacTBOpOB.

1.6. Xumunyeckue peakinumn

Kanaccupuxkanuss xuMuYecKHX peakumii. Peakuum coenvHeHus,
pasnokeHus, 3amelnenus, oOMena. Karamuruueckue peakuuu. OOpaTtumbie U
HeoOpaTuMble  peakuud. ['OMOT€HHbIE UM TETEpPOreHHbIE  PEAKIUU.
DOK30TepMHUYECKHE M  JHJIOTepMUYECKHe peakiuu. TemmoBoir  3ddext
XUMUYECKUX peakuuid. TepMOXUMUUYECKUE YPaBHEHNUS.

OxucanTeIbHO-BOCCTAHOBUTEIbHBIE peakuuu. CTENEeHb OKUCIICHMS.
Okucnurenb W BOCCTaHOBIEHME. BoccTaHOBHTENb M OKHCIEHHE. MeTon
ANIEKTPOHHOTO  OajaHca Il  COCTaBJIEHUS YpPaBHEHUW  OKHUCIMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUI.

Ckopocts xumMu4ecKux peakumi. [loHATHE O CKOPOCTHM XMMHUYECKUX
peakiuii. 3aBUCHUMOCTb CKOPOCTM XUMHUYECKHX PEAKIUHd OT pa3InyHbIX
(baKkTOpOB: MPHUPOABI pEaruPyIOLIUX BEIIECTB, UX KOHIEHTPALIMH, TEMIIEPATYPHI,
NOBEPXHOCTH CONPUKOCHOBEHHUSI U UCIIOJIb30BAHMS KaTalIn3aTOPOB.

O6paTtumocTh xuMH4Yecknx peakuuii. OOpaTtuMple W HeoOpaTUMBbIE
peakiui. XMMHUYECKOE PaBHOBECHE U CIIOCOOBI €r0 CMEILLEHUS.

Jlemonctpamuu. [lpuMepbl HEOOpPaTUMBIX  peaklUid, HAYIIUX C
oOpa3oBaHHEM OCaJiKa, Ta3a WA BOABL. 3aBUCUMOCTH CKOPOCTH PEAKI[UU OT
OPUPOJbl pPEArupyrolINX BEHIECTB. B3amMmoaeicTBUE pacTBOPOB CEPHOU
KHACTIOTBI C pPacTBOpaMU THOCYJIb(paTa HATPHs PA3IMYHON KOHIICHTPALUU U
TeMrieparypbsl. MoJenap KUISIIEro ciosl. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKkuuu OT MPUCYTCTBHUS KaTajau3aTopa Ha MpPUMEpPE PA3lIOKEHUs MNEPOKCHIA
BOJOPO/Ia C TOMOLIBIO TMOKCHIAa MapraHla U KaTtana3bl. MoJienb 3IeKTpoau3epa.
Mogenb 3JIEKTPOIU3HOM BaHHBI [ MOJYYECHHUS alFOMUHUA. Mozenb KOJIOHHBI
CHUHTE3a aMMHaKa.

JlabopaTopHble onbIThl. Peakuus 3amMelIeHUss MEAH KEIe30M B
pacTBOpe MEIHOTO Kymopoca. Peakmuu, uaymue ¢ oOpa3oBaHUEeM OCajka, ra3a
WU BOJbl. 3aBUCUMOCTb CKOPOCTH B3aUMOJCIHCTBUS COJITHOW KHUCIOTHI C
METaJJIaMHA OT UX MPHUPOJbl. 3aBUCUMOCTh CKOPOCTU B3aWMOJICUCTBUS LIMHKA C
COJITHOM  KHCJIOTOM OT €€  KOHIIEHTpalMu. 3aBUCUMOCTh  CKOPOCTH
B3auMoercTBus okcuaa meau(ll) ¢ cepHoil KucIOTOM OT TeMIepaTyphl.

IIpopuiabHpie U NpPOPecCHOHAIBHO  3HAYUMBIE  JJIEMEHTHI
conep:kanusi. [louarue o0 snekTponuse. DIACKTPOIU3 PACILIABOB. DIEKTPOIU3
pacTBOpPOB.  DNEKTPOIUTUYECKOE TModydyeHue amoMunus. lIpaktuueckoe
MIPUMEHEHHE AIEKTPOJIN3A. ["anpBaHOMIACTHKA. l'anpBanoCTET M.
PadgunupoBaHue IBETHBIX METAIIIOB.

Karanmu3. I'oMoreHHble M TETEPOreHHBbIE KaTaIu3aTophl. IIpoMoOTOpBHI.
Karanutuaeckue siapl. UTHTHOUTOPHL.

[Ipown3BoaCTBO aMMHaKa: ChIpbe, anmnaparypa, HayqHble TPUHIIUIIBL.
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1.7. MerTa/li1bl M HEMETAJLJIbI

MeTtasibl. OCOOEHHOCTH CTPOEHHUSI aTOMOB M KpUCTaLIOB. Pu3nyeckue
cBoiicTBa MeTauioB. Kiaccudukanus MeTaioB IO pPas3In4HBIM IIPU3HAKAM.
XHAMHUYECKHE CBOWCTBA METAJIOB. OJEKTPOXUMHYECKUU Pl HAINPSKECHUM
MeTauioB. MeTtaiorepMust.

O6mue crnocoObl mojydeHHuss MeTaioB. lloHATHE O MeTamypruu.
[Iupomeramnyprusi, THIPOMETAJUIYPrHUsl M dJeKTpoMetaimyprusd. CruiaBel
YEPHBIE U IBETHBHIE.

Hemeranabl. OcoOeHHOCTH cTpoeHusi aTomMoB. Hemertamisl — mpocTeie
BEILECTBA. 3aBUCHUMOCTb CBOWCTB TaJlOTEHOB OT WX TMOJOXEHUA B
Ilepuognueckoii cucreme. OKUCIUTENBHBIE M BOCCTAHOBUTEIBHBIE CBOMCTBA
HEMETAJIOB B 3aBUCHMOCTH oT UX  TOJOKEHHS B pany
NEKTPOOTPULATEILHOCTH.

JMemoncTpanuu. Kosiekiuss metaisioB. B3aumoneilicTBue MeTamioB C
HeMeTallaMu (OKese3a, IIMHKAa U aJIOMUHHUS C CepoM, aJlOMUHHUSA C HOJOM,
CypbMBI C XJIOPDOM, TOpEHHE 3Keneza B xjope). [openume Merasmios.
AJTOMUHOTEPMUSL.

Konnekust HemeramioB. ['openue HemeTamioB (cepbl, ¢ocdopa, yris).
BriTecHeHne MeHee aKTHMBHBIX TaJOT€HOB M3 PAacTBOPOB HUX cojeil Oosnee
AKTUBHBIMHU raJOr€HaAMHU.

Monens NpOMBIIIUIEHHON YCTAaHOBKH ISl TPOU3BOJICTBA CEPHOM KHUCIIOTHI.
Mopnens neun [uisi o0Xura u3BecTHsKa. KoJIEKIMU TPOAYKIHMM CHIMKATHOM
IPOMBIIITIEHHOCTH (cTeka, Gpapdopa, dasHca, IeMeHTa pa3InYHbIX MapOK U JIp.)

JlabopaTopHble onbITHI. 3akajka U OTHYCK cTanu. O3HAKOMIIEHHE CO
CTPYKTYpaMmH ceporo u 6enoro yyryHna. PacnosHaBanue pyn xenesa.

IIpakTuyeckue padoThl.

[Tony4yenue, cobupanue u pacro3HaBaHHUE Tra30B.

Pemmenue sxcriepuMeHTaNbHBIX 3324,

IIpopuiabHpie U NPOPecCHOHAJBHO  3HAYUMBIE  JJIEMEHTHI
cogep:kanusi. Koppo3uss MeTauioB: XHMHMYECKass W 3JIEKTPOXUMHUYECKAs.
3aBUCUMOCTh CKOPOCTHM KOPPO3MHM OT YCIOBUH OKPYXKalOIIEH Cpeasl.
Knaccudukanus koppo3uu METAIIOB IO pa3iUYHbIM Mpu3HakaM. CrocoOsbl
3aIMATHl METAJJIOB OT KOPPO3HH.

IIpon3BOACTBO UyryHa U CTAJIH.

[Toryyenne HemMeTaIOB (HPAKIIMOHHON TIEPETOHKOM KUAKOTO BO3/IyXa H
ANEKTPOJIM30M PACTBOPOB WIIA PACIUIABOB 3JIEKTPOJIMTOB.

CunukatHas IpOMBIIIEHHOCTb. [I[pOM3BOACTBO CEPHOM KHUCIOTBHI.

2. OPTAHUYECKASA XUMUSA

2.1. OcHOBHBIE TIOHATHS OpFaHH‘IeCKOﬁ XUMHUHA H TEOPpHUSA CTPOCHUA
OPraHuI€CKHuX COCI[I/IHeHI/Iﬁ
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IIpeamer opranumyeckoit xumuu. [IpupoaHbie, HCKYCCTBEHHBIE H
CUHTETUYECKUE OpraHnyYecKue BeniecTsa. CpaBHEHHE OPTaHUYECKHUX BELIECTB C
HEOpPraHUYECKUMMU.

BaneHTHOCTE. XHUMHUYECKOE CTPOCHUE KAK IOPALOK COEAUHEHUS aTOMOB B
MOJIEKYJIBI 110 BAJICHTHOCTH.

Teopusi cTpoeHust opranmyeckux coeauHeHuit A.M. byrtieposa.
OCHOBHBIE TTOJIOKEHHS] TEOPUN XUMUYECKOTO CTpoeHus. M3oMepus u nu3oMepsl.
Xumuyeckne popMyIibl 1 MOJIETH MOJIEKYJI B OpraHUYECKON XUMUH.

Kaaccupukanusa opranmveckux BemecTB. Kiaccudukauus BeriecTs
[0 CTPOCHMUIO YTJIEPOJHOTO CKEJIeTa M HAIWYUI0 (DYHKIIMOHAJIBHBIX TPYIIIL.
['omonoru u romonorus. Hauana nomenxnatypsl IUPAC.

Kanaccupuxkanuss peaknuii B OpraHmveckoil xumuu. Peakuuun
OpUCOEUHEHUsl (TUAPUPOBAHUSA, TAJOT€HUPOBAHUS, THJIPOTaJIOTEHUPOBAHMS,
TUIpaTalum). Peaxuuu OTLICIIJICHUS (meruapupoBaHus,
JErUIpOrajJoreHupoOBaHmsl, Jeruaparauun). Peakuun 3amenieHusi. Peakuuu
U30MEpHU3ALIUH.

JldemoncTtpanuu. Mogenu  MOJEKyJdl  TOMOJOTOB U M30MEpOB
opranndeckux coequHeHui. KauectBeHHoe oOHapyXeHHUE yriepojia, BOAOPOa
U XJIOpa B MOJIEKYJIaX OPraHUYECKUX COEAUHECHUM.

JlaGopaTropHbie ONBITHI. HsroroBinenne  MoJelned  MOJIEKYJI
OpraHWYECKUX BEIIECTB.

IIpopuiabHbie ©W  NPoPecCHOHAIBHO  3HAYMMBbIC  3JIEMEHTHI
cogep:xkanusi. [lonstue o cybcrpate u peareHte. Peakiuu OKHUCIEHHS W
BOCCTAHOBIIGHUS  OpraHuueckux BemiecTB. (CpaBHeHue KiaccHuPUKALUU
COCIMHEHUN M KJiacCU(UKAIMU PEeakluidi B HEOPTraHMYECKOW U OpPraHMYecKOu
XUMUHU.

2.2. Yr/1eBo0pOAbl M UX NPUPOIHbIE HCTOYHUKH

AJIKaHbl. AJIKaHbl: TOMOJIOTHYECKUN pAJl, U30MEPUs U HOMEHKJIATypa
anKkaHoB. XUMHUYECKHE CBOWCTBAa ajkaHOB (MeTaHa, »J3TaHa): TOpEHHUE,
3aMelieHre, pasfiokeHue, aeruapupoBanne. [IpruMeHeHrne ankaHOB HA OCHOBE
CBOMCTB.

AJIkeHbl. OTWJIEH, €ro TMOoJy4YeHue (IEeTUIpPUPOBAaHUEM  ITaHa,
IenonuMepu3aneil  noaudTwieHa). ['omosoruueckuit  psig,  M30MeEpHs,
HOMEHKJIaTypa  aJIKeHOB. XHMHUYECKHE€ CBOWCTBA JTHJIEHA: TOpPEHHUE,
Ka4yeCTBEHHbIE peakiuuu (oOeclBeynBaHUE OpPOMHON BOJBI M  pacTBOpa
MepMaHraHara Kajaus), ruaparanus, noauMmepusanus. [lpumeHenue stuneHa Ha
OCHOBE CBOMCTB.

JAuvenbl U kayuyyku. lloHATHE O AMEHAaX Kak yIJIEBOAOPOAAX C ABYMs
JIBOMHBIMU CBs3sIMU. CONpPSKEHHbIE THEHbl. XMMHUECKUE CBOMCTBA OyTaueHa-
1,3 1 m3ompeHa: obecrBeYMBaHNEe OPOMHON BOJIBI U MOJTMMEPU3AITUS B KaYIyKH.
Harypanbhbiil 1 cuHTeTHUECKHE KayuykH. Pe3nna.

AJkuHBI. AneTwieH. XHMHYECKHE CBOWCTBA alleTWIEHA: TOpPEHUE,
oOeciiBeunBaHue OpOMHOW BOJbI, MPHUCOCIUHEHHE XJIOPOBOAOPOAA H
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rugpatauys. [IpumeHeHue aneruiieHa Ha OCHOBE CBOWCTB. MekkinaccoBas
M30MEPHS C ANKAIUECHAMU.

Apenbl. benzon. Xumuueckue cBoWcTBa O€H30ja: TOpPEHUE, PEAKIIMU
3aMelleHus (raloreHupoBaHue, HUTpoBaHue). [I[puMeneHne 6eH3051a Ha OCHOBE
CBOWCTB.

IIpupoanbie MCTOYHHUKH YIJIeBOAOPOAOB. IIpuponneil ras: cocras,
IIPUMEHEHHUE B KAUECTBE TOIUIMBA.

Hedts. Cocta u nepepadbotka Hedtu. Ileperonka nedpru. HedrenpomayKkrsi.

JemoncTpanuu. ['opeHre MeTaHa, ATUJIEHA, aneTwieHa. OTHOIIEHHE
MeTaHa, 3TUJIEHA, alleTHJIeHa W OeH30/a K pacTBOpaM IEpMaHraHata Kajlus U
OpomHoil Boje. IlomydeHue »STuieHa peakUedl AeruapaTtalud >3TaHoJIa,
aleTWIeHa — THUJIPOJM30M KapOuja Kanbuus. PasnokeHue Kaydyka Mpu
HAarpeBaHuM, MWCIBITAHUE TMPOJYKTOB PpA3J0XKEHUS HA HENPEIeIbHOCTb.
Komnekuuss o6pasunoB Heptu u HedrenpoaykToB. Komnekuus «KaMeHHBIM
YTOJIb U TPOYKIMSI KOKCOXUMHUYECKOTO MTPOU3BOCTBAY.

JlaGopaTopHbie onbIThI. O3HAKOMIIEHHE C KOJUIEKIIMEH 00pa3oB HEPTH
U TPOAYKTOB ee mnepepaboTku. O3HAKOMIIEHHE C KOJUICKIMEW KaydyyKoB U
oOpa3iamMu U3l U3 pe3UHbI.

IIpopunabHpie ©W  NpoPecCHOHAIBHO  3HAYMMBbIE  3JIEMEHTHI
conep:xanusi. [Ipasuno B.B. MapkosuukoBa. Kinaccudukanuss 1 HazHaueHHE
kayuykoB. Kinaccudukanus u Ha3HaueHHe pe3uH. Bynkanu3anus kaydyka.

[lonyyenue aimerusieHa TUPOIU30M METaHA U KapOWIHBIM CIOCOOOM.
Peakuuss nonmumepusanuu  BUHWIXIOpuAa. llomuBuHunxmopux © - ero
npuMeHeHue. Tpumepusanus alueruieHa B 0eH301.

[lonsitue 06 skcTpakiuu. BoccTaHoBiieHMEe HUTPOOEH30J7a B AHWIIMH.
I'omonornueckut psan apeHoB. Tonyois. HutpoBanue tomyona. Tpotwit.

OcHOBHBIE HaNpaBJICHUS TPOMBIIIIEHHON MepepadOTKU MPUPOAHOTO raza.

[TorryTHBII HedTSIHOM ra3, ero nepepadoTKa.

[Tporiecchl MPOMBINIUIEHHOW MepepabOTKU HePTH: KPEKUHT, pu(POPMHUHT.
OxTaHoBoe 4ncii0 OCH3UHOB M IIETAHOBOE YHCIIO JU3EIHHOTO TOILIMBA.

Kokcoxnmuueckoe npou3BOACTBO U €r0 MPOAYKIIHSL.

2.3. Kuciopoacoaep:kammue opraHu4eckne coeIHHeHHus!

Cnuprtbl. [lonydyeHue sTaHojia OpOXKEHHEM TJIIOKO3bl M THUApATAIUEH
sTWieHA. [WMapokcunpHas Tpynma Kak (GyHKOuoHanbHas. Ilorstue o
NpPENECIbHBIX OJHOATOMHBIX CIHpPTaX. XHWMHYECKHME CBOMCTBA HTaHOJIA:
B3aMMOJICHICTBUE C HATpHeM, oOpa3oBaHHWE MPOCTHIX M CIOXHBIX 3(DHPOB,
OKHCJICHHE B anpaeruj. lIlpumMeHeHue »5STaHOJa HA OCHOBE CBOMCTB.
AJIKOTOJIU3M, €TO MOCJEACTBUS U MPEAYIPEKICHUE.

I'muniepuH kak mpeAcTaBUTEIb MHOTOATOMHBIX CHUPTOB. KadecTBeHHas
peaxkius Ha MHOTrOaTOMHbBIE CIUPTHI. [[puMeHeHne riuneprHa.

®enou. dusnueckue M XUMHYECKHE CBoOicTBa (eHoma. BzammHoe
BIIUSTHHE aTOMOB B MOJIEKYJEe ()eHOJIa: B3aUMOJACHCTBUE C THUIPOKCUIOM HATPHUS
1 a30THOM kuciotoi. [Ipumenenue eHosa Ha OCHOBE CBOMCTB.
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Aabaeruabl. Ilonarne o0 anmpaerugax. AublerujHas Tpynmna Kak
dbynkuuonanbHas. dopmanpierug W €r0  CBOMCTBA:  OKHUCJIEHUE B
COOTBETCTBYIOIIYID KHCJIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIUW CIIHUPT.
[Tonyuenue aJIbJCTUJIOB OKHCJICHUEM COOTBETCTBYIOIINX CIIUPTOB.
[Ipumenenue popmanpaeruaa Ha OCHOBE €ro CBOMCTB.

Kap6onoBbie kuciaorbl. IloHstue o0  KapOOHOBBIX  KHCIOTaXx.
KapOokcunpHast rpynma kak (yHKIMOHaNbHAsA. [ OMOJIOTHYECKHN  psif
npeeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. IlomydeHune KapOOHOBBIX
KHUCJIOT OKHCJIIEHUEM albJeTHA0B. XMMUUYECKUE CBOMCTBA YKCYCHOM KHUCJOTHI:
o0IllMe CBOMCTBA C MUHEPAJIBHBIMU KHCJIOTaMH M peakuus STepuduKaIuu.
[IpuMeHeHrEe YKCYCHOM KHCIOTBI Ha OCHOBE CBOMCTB. BrbICIINE >KHpHBIE
KHUCJIOTBI HA TPUMEpPE NaTbMUTHHOBOM U CT€APUHOBOMA.

Caoxnble dpupbl U Kupbl. [lonyueHue cioxHBIX UPOB peakiuei
srepudukanuu. Cioxueie 3Qupsl B Tpupoje, ux 3HadyeHue. [IpumeHenue
CJIOKHBIX 2()UPOB HA OCHOBE CBOMCTB.

Kuper kak cinoxubie 3bupbl. Knaccudukarus KupoB. XHUMHUECKUE
CBOWCTBA >KUPOB: TUAPOJW3 U TUAPUPOBAHUE KUAKUX KUPOB. lIpumMeHeHue
YKUPOB HA OCHOBE CBOMCTB. MbLIA.

YraeBoabl. YTIeBOIbl, UX KiIaccupUKAIMsi: MOHOCaxapuabl (TJIFOKO3a,
dbpykTo3a), qucaxapuasl (caxaposa) ¥ moJucaxapuibl (Kpaxmas U IeUT0I03a).

I'mroko3a — BemecTBo ¢ JABOMCTBEHHOW (YHKIMEH — ajibIAerHa0CIHPT.
XUMHYECKUE CBOWCTBA TJIFOKO3bl: OKHCJIEHHE B TJIIOKOHOBYIO KHCIOTY,
BOCCTAHOBJICHHE B COpOUT, CIUPTOBOE OporkeHue. [IpuMeHeHHe TIIFOKO3bI Ha
OCHOBE CBOMCTB.

3HayeHHUe YIJIEBOJAOB B KMBOW MPUPOJE M KU3HMU yenoBeka. [loHsTue o
peaKuAX MOJUKOHIACHCAIMU U THAPOJIM3a HA MPUMEPE B3aUMOIIPEBPAIICHUN:
[JII0K03a —> TOJIMCaxapu/l.

HemoncTpamun. OkuClIeHUE CHOUpPTa B ajpjeruj. KadecTBeHHBIC
peaknuu Ha MHOTOATOMHBIE CHHUPTHL. PacTBopuMoOCTh (peHosNia B BOJE MpHU
OOBIYHOM TemmepaType W Mnpu HarpeBaHuU. KadecTBeHHbIE peakiuu Ha (EHOIL.
Peakius cepeOpsiHOTO 3epKajia alnbJAeTHI0B U TII0KO3bl. OKHUCICHHUE allbJIETHIOB
W TJIIOKO3bl B KHCJIOTYy ¢ mnomoibio rujapokcugaa menu(ll). KadectBennas
peakuus Ha kpaxman. Kominekius 3hupHbIX Macer.

JlabopaTopHble omnbIThl. PacTBopeHue TiMIlepUHAa B BOJAE U
B3aummozeiictBue ¢ ruapokcuaom Mmemu(ll). CpolicTBa YKCYCHOW KHCIIOTHI,
o0Imue co CBOMCTBAMU MUHEPAIBHBIX KUCIOT. Jl0Ka3aTebCTBO HEMPEAECIBHOTO
XapakTepa JKUAKOro XKupa. B3auMojelcTBUe TIIOKO3bI W Caxapo3bl C
runpokcuiom meau(ll). KauectBenHas peakius Ha Kpaxmall.

IIpopuiabHpie ¥ NpPOPecCHOHAIBHO  3HAYUMBIE  JJIEMEHTHI
coaep:kaHusi. METWIOBBIM CIHPT W €r0 MCIOJB30BAHHE B KaudeCTBE
XUMHUYECKOTO  ChIpbsi. TOKCHUYHOCTh METaHOJIa U TMpaBujila TEXHUKH
0e30macHOCTH TMpu paboTe ¢ HUM. OTWICHTIUKOIb W €ro MNpUMEHEHUE.
TOKCUYHOCTH ATUJICHTJIMKOJS U MpaBUjia TEXHUKU 0€30MacCHOCTU Ipu padbote ¢
HUM.
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[Tomydyenue dheHONMa M3 MPOAYKTOB KOKCOXMMHYECKOTO TIPOU3BOJICTBA U
n3 OeH3o7a.

[NonukonaeHcanms dbopmanbpaeruaa c dbenomom B
dbeHonopopMabIETUIHYIO CcMOJy. Anetanbaeruia. [loHsTue O KeToHax Ha
nmpuMepe aneroHa. [[puMeHeHue aneToHa B TEXHUKE U TPOMBIIIICHHOCTH.

MHorooOpa3ue KapOOHOBBIX KHUCJIOT (IllaBejieBas KHUCIOTa  Kak
JIByXOCHOBHAsI, aKPHJIOBasl KUCJIOTa KaK HeNpeaeabHas, OCH301Hass KUCI0Ta KakK
apoMaTH4ecKas).

[InernkooOpa3yronue Macia. 3aMeHa JKUPOB B TEXHHKE HEIHIICBBIM
ceipbeM. CHHTETUYECKHE MOIOIIINE CPEACTRA.

MOJIOYHOKHUCIIOE OpOXEHUE TIIFOKO3bl. KHCIOMOJIOYHBIE TIPOTYKTHI.
CunocoBanue kopmoB. HurpoBanue 1nemntono3sl. [upokcunmH.

2.4. AzoTcoaeprxkainiue opranudeckue coequHenus. [loaumepsnl

AvuHbl. [lonstue 00 amuHax. AnudaTudyeckue amMuHBI, HUX
Kaccuukauss ¥ HOMEHKIATypa. AHWIMH, KaK OpPraHMYeCKOe OCHOBAHUE.
[Tonyuenue anunmHa w3 HUTpoOeH3oja. [IpuMeHeHHWEe aHUIIMHA Ha OCHOBE
CBOMCTB.

AMMHOKHCJI0TBI. AMUHOKHUCIIOTHI Kak aM(oTepHble TU(YHKIIMOHATBHbBIS
OpPraHMYeCKUE  COCJUHEHUA.  XHUMHUYECKHE  CBOHCTBA  AMHHOKHCIOT:
B3aUMOJECHCTBHE CO IIEJIOYaMH, KUCIOTaMHU WM JpYyr C ApYroMm (peakius
noivkoHaeHcauuu). IlentuaHas cBaA3p u  nonunentuasl. IlpumeHeHue
aMHUHOKHCJIOT Ha OCHOBE CBOICTB.

beaxu. IlepBuunasi, BTOpWUYHAs, TpPETUYHAS CTPYKTYphl OEJKOB.
XVUMHUYECKHE CBOMCTBa OEJIKOB: TOpEHHUE, JIeHaTypalus, THUAPOJINU3, I[BETHHIC
peakuuu. buonornyeckue QyHKIMN OEIKOB.

IMonumepsl. benku u monucaxapuabl Kak OHMOIIOIUMEPHI.

[Lmactmaccel. IlomyyeHue mOIMMEPOB peaKIUMer TMOJIUMEPHU3ALUUN H
NOJIMKOHAEHCAUUH. TepMomIacTUUHbIE M TEPMOPEAKTUBHBIE IJIACTMACCHI.
[IpencraBurenu rractMacc.

Bonokna, wux xmaccupukanus. [lomydenue BosiokoH. OTaeiabHbBIE
MIPEJICTABUTENIN XUMAYECKHUX BOJIOKOH.

JdemoncTpauuu. B3auMoneldcTBue aMmuaka W aHWIMHA C COJISTHOU
KucioToil. Peaknusi aHwimHa ¢ OpoMHOM BOAOW. JlOKa3aTeNnbCTBO HAIWYHS
(GYHKITMOHATBHBIX TPYII B paCTBOPAaX aMUHOKHUCIOT. PacTBOpeHne u ocaxaeHue
6enkoB. [[BeTHbIe peakiuu OeakoB. ['opeHne NTUYLETO Mepa U MEPCTIHON HUTH.

JlaGopaTopuble onbIThl. PacTBopenne OenkoB B Boae. OOHapykeHHE
OelKOB B MOJIOKE W B MsCHOM OynboHe. JleHaTypamusi pactBopa Oenka
KYpPUHOIO fiIa CHUPTOM, pPacTBOpPAMHU COJIEM TSKEJBIX METAJUIOB W IpH
HarpeBaHUH.

IIpakTuyeckue padorTbl. PemeHne 53KCHEpUMEHTANBHBIX 3a/Ja4  Ha
UJICHTU(PUKALIMIO OpraHUYeCcKux coeauHeHuil. Pacno3HaBaHue miactMacc M
BOJIOKOH.

IIpopuiabHpie U  NPOPecCHOHAIBHO  3HAYUMBIE  JJIEMEHTHI
coaep:kaHMsl. AMUHOKANpoHOBas KucioTta. KampoH Kak mOpencTaBUTENb
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MOJIMAMHUJIHBIX ~ BOJOKOH.  Mcmonb3oBaHue — rujpoiusza  O€lIKoB B
npoMbilieHHOCTU.  [lomuBuHunxnopua, noauteTpadTopdTHiieH (TedIoH).
®enonopopmanpaeruanple  miactMaccesl.  Llemnynoua.  IIpomsinuieHHoe
ITPOU3BOJCTBO XUMHUYECKUX BOJIOKOH.

Tembl pedepaToB (10KI210B),
HHAUBHAYAJbHBIX POEKTOB

- buorexnonorus u renHas unxenepus — rexnosorun XXI Bexa.

- HaHorexHonorus kak HampaBlIeHHE pa3BUTHUS HAYKH M TPOU3BOJICTBA B
Poccuiickont @enepannm.

- CoBpeMEHHbBIE METOIbI 00€33apaKUBAHUS BOJIbI.

- AJIIOTpOIIHSI METAJLIOB.

- Xuznb u gesrenvHocth .M. Menaeneena.

- «[TepuognyeckoMy 3aKoHy OyayIIee HE TPO3UT Pa3pPyLICHUEM. ...

- Cunre3 114-ro snemenTta — TpuyM@ pocCUMCKUX PU3UKOB-SIICPUTUKOB.

- HM3otonkl Bopopoa.

- Ucnonb3oBaHue pagiOaKTUBHBIX U30TOTIOB B TEXHUUECKUX IETISAX.

- PeHTreHoBcKkoe U3IydYeHHE U €T0 UCIIOIh30BaHUE B TEXHUKE U MEJIUIIMHE.

- [Ina3ma — yeTBepTOE COCTOSTHME BEIIECTRA.

- AMop(QHBI€ BelllecTBa B IPUPOJIE, TEXHUKE, OBITY.

- OXpaHa OKpyXarollel cpelibl OT XUMHUYECKOTO 3arps3HECHMUS.

- KonnuecTBeHHbIE XapaKTEPUCTUKU 3arpsI3HEHUS OKPYIKAIOIIEH CPEBI.

- [lpumenenne TBepAOTrO M razoodpaszHoro okcuzaa yriaepoga(lV).

- 3amuTa 030HOBOI'0 3KpaHa OT XMMHUYECKOTO 3arpsI3HEHUSI.

- I'pybomucriepcHble CHUCTEMBI, HMX KilacCU(UKAIMS W HCIOJIb30BaHUE B
npodeccuoHaIbHOM 1eITeNbHOCTH.

- KocmeTnueckue renu.

- [IpuMeHEeHNE CyCIIEH3UM U 3MYJIbCUN B CTPOUTEIBCTBE.

- MuHepaibl ¥ TOpHBIEC TOPOJIBI KAK OCHOBA JIUTOC(HEPHI.

- PacTBOpBI BOKpYT Hac.

- Bona kak peareHT U Kak cpefia sl XMMUYECKOro Mmpolecca.

- Tuner pacTBOPOB.

- Kuznsb u nesrensHocth C. AppeHuyca.

- Bkiag OTEYeCTBEHHBIX YYEHBIX B PA3BUTHE TEOPUU DIIEKTPOJIUTUUECKOUN
JACCOLIMALIAH.

- YcTpaHeHue )KeCTKOCTH BOJIbI HA MTPOMBIIIJIEHHBIX TPEAIPUSITUSIX.

- CepHast KUCJIOTa — «XJIEO XUMUYECKON MPOMBIIIIIIEHHOCTH.

- HMcnonb3oBaHWe MUHEpAIbHBIX KHUCIOT Ha NPEANPHUITHSAX PA3TUYHOTO
poduis.

- OKCHU/JIBI ¥ COJIM KaK CTPOUTEIbHBIE MaTEpUAIbI.

- UcTopus rumca.

- [loBapeHHast CoJlb Kak XMMUYECKOE ChIPhE.

- MHoroyivkuii KapOOHAT KaJbIUs: B IPUPOJIE, B MPOMBIIIEHHOCTH, B OBITY.

- Peakuust ropeHus Ha NpOU3BOICTBE.



21

- Peakuus ropeHus B ObITY.
- BupryanbHoe MOAETMPOBAHNE XUMUUECKHUX MPOLIECCOB.
- DNEKTPOJIN3 PACTBOPOB IEKTPOJIUTOB.
- DJIEKTPOJIA3 PACIUIABOB BJIEKTPOIUTOB.
- [IpakTHyeckoe NMpUMEHEHHUE AIEKTPoJin3a: pahUHUPOBAHUE, TAIHBAHOIIIACTH-
Ka, TaJIbBAHOCTETUSL.
- McTopust mony4eHus ¥ MpOU3BOACTBA aTIOMUHUSL.
- DIIEKTPONIMTHYECKOE MOJTydeHHE U paUHUPOBAHUE MEJIH.
- Xuznp u gesrenbHocTh I'. [[PBU.
- Posib MeTaNI0B B UCTOPUHU YEIIOBEYECKOW ITMBHIIN3AIUU.
- McTopust 0TeuecTBEHHON YEPHOU METAJLTYPIUU.
- McTtopust 0Te4eCTBEHHOM IBETHOW METAJLITyprHH.
- CoBpeMEHHOE METAITypruiecKkoe Mporu3BOICTBO.
- CrienuanbHOCTH, CBSI3aHHBIE C 00PAOOTKOM METaJIOB.
- Posib MeTaI0B 1 CIJIaBOB B HAYYHO-TEXHUYECKOM IIPOTpecce.

- Kopposust MeTamioB u cioco0bl 3alIUTH OT KOPPO3HUH.

- lnepTHbIE UK 61arOpPOIHBIC Ta3bl.

- Poxxparoiye coim — rajJioreHsl.

- Ucropus mBEACKON CIIMYKM.

- XUMHsI METAILJIOB B MO€H MpodecCHOHAIBHON e TEIbHOCTH.

- XUMHsI HEMETAILJIOB B MO€H npodecCHOHATBHOM IeATeTbHOCTH.

- Kparkue cBeneHus 1o MCTOPUMH BO3HUKHOBEHUS U Pa3BUTHS OpPraHUYECKOU
XUMHUH.

- Kuznsb u nesrensHocth A.M. ByTieposa.
- Butaimmsm u ero kpax.
- Posb OTeuecTBEHHBIX YYEHBIX B CTAaHOBICHUM U PA3BUTHUU MUPOBOU
OPraHUYECKON XUMHUHU.
- CoBpEMEHHBIE MTPEJCTABICHUS O TEOPUU XUMUUECKOTO CTPOCHHUSI.
- DKOJIOTHUYECKUE ACTIEKThI UCII0JIb30BAHUS YTIEBOJOPOIHOTO ChIPbS.
- DOKOHOMHYECKHE  aCIEKThl  MEXIAYHAPOJHOTO  COTPYJHHYECTBA  IIO
HCIOJIB30BAHUIO YTIJIEBOJOPOJHOIO CHIPbSI.
- Ucropust OTKpBITHS M pa3pabOTKU Ta30BBIX U HEPTAHBIX MECTOPOXKICHUN B
Poccuiickoit @enepanum.
- XUMHsI YTJIEBOJIOPOIHOTO CHIPhS U MOsl Oyayias mpodeccus.
- YTII1eBOJOPOAHOE TOIUIUBO, €TI0 BUbI U Ha3HAYCHHE.
- CUHTeTHYECKHE KayIyKH: HCTOPHS, MHOTOOOpa3ne 1 MEePCIEKTHUBHI.
- Pe3MHOTEXHMYECKOE NPOU3BOACTBO M €r0 pPOJIb B HAYYHO-TEXHUYECKOM
rporpecce.
- CBapo4HOE MPOU3BOACTBO U POJIb XMMUHU YIIIEBOJOPOAOB B HEM.
- Hedts ® ee TpaHCHOPTUPOBKA KaK OCHOBAa  B3aWMOBBITOJTHOTO
MEXIYHAPOJIHOTO COTPYIHUYECTBA.
- ApoMaTHYeCKHE YII€BOIOPOAbI KaK ChIPhE I MPOU3BOICTBA MTECTUIIUIOB.
- YIJI€BOIbI U UX POJIb B )KUBOM MPUPOJE.
- CTpoeHue TIIIOKO3bl: MCTOPUSA Pa3BUTHUS MNPEACTABICHUNA W COBPEMEHHBIE
BO33pPCHMUS.
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- Pa3ButHe caxapHoi NpOMBILIITIEHHOCTH B Poccun.
- Ponb yrneBonioB B Moelt Oyayuiel mpodecCuoHanIbHOM AeSITENbHOCTH.
- Mertanoun: xeMopuiaus U xeMohoous.
- DTaHOI: Beauyaiiiee 01aro U CTpaurHoe 3I10.
- AJIKOTOJIU3M U €ro NpouIaKkTHKa.
- MHOroatomMHsbie CIUPTHI U MOs OyTyiias npodeccuoHanbHast AESITEIbHOCTb.
- @opmanpaeru] Kak OCHOBA IMOJYYEHHs] BEIIECTB M MAaTEPUAOB Uil MOEH
po¢eCCUOHANILHON JIEITEIIbHOCTH.
- MypaBbHHas KUCIOTA B IPUPOJE, HAYKE U MIPOU3BOJICTBE.
- Uctopus ykcyca.
- CioxHbie 3(DUpBI U UX 3HAYEHUE B IPUPOJIE, OBITY U IPOU3BOCTBE.
- JK¥pbl KaK MPOAYKT MUTAHUS U XUMHYECKOE ChIPhE.
- 3aMeHa )KMPOB B TEXHUKE HEMHILEBBIM ChIPbEM.
- HexBaTka mpoJI0BOJILCTBUS Kak Ii1o0anbHas mpoOsema 4elioBeYecTBa U MyTH
€€ pelIeHUsI.

- Mbuia: npoiioe, HacTosiee, OyayIiee.

- CpenctBa TrUrMeHbl HAa OCHOBE KHUCJIOPOACOAEPKAIIUX OPraHMYECKUX
COECIMHEHUN.

- Cunretnueckue morwiue cpeactsa (CMC): TOCTOMHCTBA U HETOCTATKH.

- AMMHaK U aMHUHBI — OECKUCIOPOIHbIE OCHOBAHMS. AHUJIMHOBBIE KPACUTEIH:
UCTOPUS, IPOU3BOJICTBO, IIEPCIIEKTUBA.

- AMUHOKHCIIOTBI — aM()OTEpHBIE OPraHUYECKUE COSTUHEHUSI.

- AMUHOKHCIIOTBI — «KUPITHYUKHIY OETKOBBIX MOJIEKYI.

- CHUHTETHYECKUE BOJIOKHA Ha aMUHOKHCIIOTHON OCHOBE.

- «Ku3Hb 3T0 c11OCO0 CYIIECTBOBAHUS OEIKOBBIX TEIl...»

- CTpyKTypbl O€liKa U ero AeCTPYyKTypUpPOBAHUE.

- buonornyeckue GpyHKIMM OCIKOB.

- benkoBasi OCHOBa IMMYyHUTETA.

- CIIN/] u ero npodrrakTuka.

- Jedbunur Oenka B MUINEBBIX MPOAYKTaX M €ro NPEOJOJIEHHE B pamMKax
r100aJbHOM TTPOI0BOJIBLCTBEHHOM TPOTrPaMMBl.

- XuMus U OHOJIOTHS HYKJIICMHOBBIX KHCJIOT.



23
6. TemaTHueckoe INIAHUPOBAHHUE

[Ipu peanuzamuu coaepxkanusi 001eoOpa3oBaTEILHON YUeOHON TUCIUILTUHBI
«Xumua» B npenenax ocBoeHus OIIOII CIIO mo mporpamMmMaMm HOATOTOBKH
KBUIU(PUIIUPOBAHHBIX  pabounx, ciayxammux 1o npodeccusm  CIIO
TEXHUYECKOTO poduist

MaKcuManvbHas yueonasa nazpyska ooyuaruwjuxca cocmaegnsem 114uac.

N3 Hux

ayoumopHas ~ (obsa3amenvHas) — Hazpyska — 0OYHAOWUXCA, — BKAOUASL

npakmudeckKue 3aHAiamusi — S58uacos.

Bun yueGHoil paboThbl Komuuectso
JacoB
AyauropHnblie 3auaTus. Conep:kanue o0y4yeHust
BBenenune 2
1. Obwan u neopzanuueckas xumus 44
1.1. OcHOBHBIC TTOHSTHS U 3aKOHBI 3
1.2. Tlepnoanyeckuii 3akoH u [lepuoanueckas cucrema 3
xumudeckux 3eMenToB J[.M. Menzeneesa u crpoeHue aroma
1.3. Ctpoenue BemiecTBa 15
1.4. Bona. PacTBopbl. DNEKTPOIUTUYECKAS JUCCOLMALINS 4
1.5. Knaccudukaruss HeOpraHM4eCKUx COeAUHEHUN U UX 6
CBOMCTBA
1.6. XuMuueckue peakiuu 7
1.7. MeTamisl 1 HEMETaJIbI 6
2. Opzanuueckas Xumus 13
2.1. OcHOBHBIE NOHATHSI OPTaHUYECKON XUMUU U TEOPUS 1
CTPOCHHS] OPTaHUYECKUX COETMHEHUN
2.2. YrineBogopoasl U UX MPUPOIHBIE UCTOUYHUKHU 4
2.3. Kucnopojacoaepxaiiue OpraHidecKue COeIuHEHUS 4
2.4. AzoTcoeprkaliire opranndeckue coequHeHus. Ilomumepnl 5
Hmozo 56
Ilpakmuueckue padomui
BricTynnenuii no 3aiaHHBIM TeMaM, JTI0KJIaJ0B, pedepaTos, 58
3cce, MHJIUBUAYAJIBbHOTO MPOEKTa C UCIOJIb30BAHUEM
MH()OPMAIIMOHHBIX TEXHOJIOTUI U TP

Ilpomesicymounaa ammecmauus ¢ popme oughgpepenyuposannozozauéma

Bcero \ 114
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1. XapaKTepI/ICTI/IKa OCHOBHLBIX BUJ10B

yq66HOﬁ ACATCIbHOCTH CTYACHTOB

Conepxanue
o0yueHust

XapakTepucTHKa OCHOBHBIX BH/I0B [1eSITE€JIbHOCTH CTY/I€HTOB
(Ha ypoBHe y4eOHBbIX AelicTBHI)

Baxueiimmue
XUMHYECKHe
3JIEMEHThI

YMeHue naBaTh ONpEAEICHUE U ONEPUPOBATh CIEAYIOUIMMU
XMMHYECKUMHU TOHATHSMU: BEUIECTBO, XUMMUYECKUN SJIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHasi M MOJEKYJIsIpHas
Macchl, HWOH, aUIOTPONHUS, H30TOIbI, XUMHYECKas CBSI3b,
ANEKTPOOTPULIATENBHOCTD, BaJIEHTHOCTh, CTENEHb OKHCIIEHUS,
MOJIb, MOJISIPHAs Macca, MOJISIPHBI 00BbeM Tra3000pa3HBIX
BEILECTB, BEIIECTBA MOJIEKYISIPHOIO M HEMOJIEKYJISIPHOTO
CTpPOEHUS,  pacTBOPbI,  OJEKTPOJIUT U  HEIJIEKTPOJHUT,
ANEKTPOJIUTUYECKAS JccoLranus, OKHUCIIUTENh u
BOCCTAaHOBMUTEJb, OKHUCIEHHE M BOCCTAaHOBJIEHHE, TEIJIOBOM
ahdexT peaknuu, CKOPOCTh XUMHUYECKON pEaKIuu, KaTaus,
XMUMHYECKOE paBHOBeECHE, YIIAEpOIHBIN CKeJIeT,

(yHKIIMOHATBHAS TPYIINA, H30MepHs, TOMOJIOTHSL.

OcHOBHBIE
3aKOHBI
XUMHH

@opMyIHpPOBAHUE 3aKOHOB COXpaHEHUsI MacChl BEUIECTB H
MIOCTOSTHCTBA COCTaBa BELECTB.

VYcTanoBska MPUYUHHO-CIIEICTBEHHBIX CBsI3el MEXITY
COJIep’)KaHHUEM 3TUX 3aKOHOB U HAMKCAaHUEM XUMHUYECKUX (HOopMyI
Y YpaBHEHHIA.

YcraHoBKa  HBOJIOIMOHHOM — CYHIHOCTH  MEHJCJIEEBCKOM U
coBpeMeHnHo# (opmynupoBok Ilepuoamueckoro 3akona JI. U.
Meunneneena.

OO0bsacHenne GU3NYECKOTO CMbICIA CUMBOJIUKH MEPHOINYECKOM
Tabnuiel xumMudeckux snementoB . M. MenneneeBa (HomepoB
JJIEMEHTa, T[epuoJia, TPYNNbl) U  yCTAaHOBKA MPUYUHHO-
CIEICTBEHHOM  CBS3M  MEXJAy  CTPOEHHEM  aromMa Hu
3aKOHOMEPHOCTSIMM ~ M3MEHEHHMSI  CBOICTB  JJIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB B IEPUOAAX U TPyIIax.
XapakTepucTUKa AJIEMEHTOB MaJIbIX U OOJBIINX MIEPHOJIOB MO HX
nojioxkeHuro B Ilepuonmueckoii cucreme JI. 1. Menneneesa.

OcHOBHBIE
Teopuu
XUMHUH

YcTaHOBKa 3aBUCHUMOCTH CBOMCTB XHMMHMYECKHX BEIIECTB OT
CTPOCHHA aTOMOB 06pa3y10mnx X XUMHYCCKUX 3JICMCHTOB.
XapaKTepI/ICTI/IKa BaXHEMIIINX THUIIOB XUMHYECKHUX CBSI3€H M
OTHOCHUTEJIBbHOCTH 3TOM THIIOJIOTHUH.

OObsICHEHUE 3aBUCHMOCTH CBOWMCTB BCIICCTB OT UX COCTaBa U
CTPOCHHA KPUCTAJUIMYCCKUX PCHICTOK.

q)OpMYJ'II/IpOBKa OCHOBHBIX MOJIOKEHUH TCOpUNn
BHeKTpOHHTHqCCKOﬁ Aucconranu U XapaKTCpHUCTUKA B CBCTC
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3TOM TEOPUHM CBOKCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COCOMHEHHUHN.
@opMyJIMPOBKA OCHOBHBIX MOJIOKEHHN TEOPUU XUMHUUYECKOTO
CTPOEHHUSI OPraHUYECKUX COECAUMHEHHUA W XapaKTEpPUCTUKA B
CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COCAUHCHHUH.

Baxueiimmue
BellecTBa
U MaTepHuaJibl

XapakTepucTuKka COCTaBa, CTPOEHMSI, CBOMCTB, MOJyYEHUS U
npuMeHeHus BaxHeilmux werawioB (JA u I A rpynm,
QIIOMUHUS, Kelle3a, a B ECTeCTBEHHO-HAYYHOM TNpoduie u
HEKOTOPBIX d-37IEMEHTOB)U UX COEAUHEHUH.

XapakTepucTUKa COCTaBa, CTPOEHMs, CBOMCTB, MOJYyYEHUS U
npuMeHeHus: BaxHeilmux HemertamwioB (VIIA, VIIA, VIA
rpynm, a Takke azota u (Qocdopa, yriepoaa M KpeMHUS,
BOJIOPOJ1a) U UX COEAUHEHUH.

XapakTepucTUKa COCTaBa, CTPOEHMS, CBOMCTB, MOJy4EHUS U
MPUMEHEHHS] BaXKHEHIINX KJIacCOB YIJIEBOJOPOJIOB (aJIKAHOB,
[UKJIOATTKAHOB, AJIKEHOB, AJIKWHOB, apeHOB) W WX HamOoJliee
3HAYUMBIX B HAPOJAHOXO3SIIICTBEHHOM ILIaHE MIPEICTABUTEIIEH.
AHanorn4Has XapakTEPUCTUKA BAKHEUIINX MPEICTaBUTENIEH
JOPYTUX KIJIACCOB OpPraHUYECKUX COEIMHEHUI: MeTaHojla U
9TaHOJNa, CIOXKHBIX 3(QUPOB, KUPOB, MBUI, aAIbJIETHI0B
(bopmanpaeTHIOB W ameTalbleruaa), KETOHOB (aleToHa),
KapOOHOBBIX KUCIOT (YKCYC-HOW KHUCJOTBI, JUIsl €CTECTBEHHO-
Hay4yHOTO MPOoQuIIA NpeacTaBUTeNeH IPYTUX KJIacCOB KUCIOT),
MOHOCaxapua0B  (TJIOKO3BI),  JUCAaXapuioB  (caxaposbl),
noJiucaxapuioB  (kpaxmajlia ¢  UEJUII0JO03bl), aHWIHMHA,
AMUHOKHCIIOT, OENKOB, HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH, Kay4yKOB, IJIaCTMAcC.

XuMHu4YecKkui
A3BIK
M CHMBOJIMKA

Hcnons3oBanne B y4eOHOW W NpodeCCHOHAIBHON
JEeSITeIbHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIMKH.

Haspanne wu3yd4eHHBIX BEUIECTB 10 TPHUBHAIBLHON WK
MEXIYHApOJAHOH HOMEHKIATYype M OTPaKEHUE COCTaBa ITUX
COEIMHEHUH C MOMOIIBI0O XUMHUECKUX POpMYIL.

OtpaxxeHne XMMHUYECKUX MPOLECCOB C MOMOIIbI YpaBHEHUM
XUMHYECKUX PEaKIIUH.

XumMuueckKkue
peakuuu

OObsicHeHnE CYIIHOCTH XUMUYECKUX IPOIIECCOB.
Knaccupukamuss XuUMHUYECKMX peakuMid MO  pa3jIuyHbIM
NOpU3HAKaM: YHUCIy M COCTaBy MpPOAYKTOB U PEareHToB,
TeroBoMy  3(ddexry, HampaBneHuto, (aze, HaIMUUIO
KaTalu3aTopa, U3MEHEHUIO CTENEHEH OKHCICHMs >JIEMEHTOB,
00pa3yoIInX BEIIeCTBA.

VYcraHOBKa MPU3HAKOB OOMIEr0 M pa3iuyHOTO B THUIOJIOTUU
peakuuii 111 HeOpraHMYecKor 1 OpraHnyeckoi XUuMUH.
Knaccugukarus BemecTs 1 NpoleccoB ¢ TOYKH 3PEHHS
OKHCIICHHUSI-BOCCTAHOBIICHHSL. CocraBienue ypaBHEHUI
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peaKIuii ¢ TOMOIIBIO0 METO/1a 3JICKTPOHHOTO OajiaHca.
OObsicHEHHE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOH peakuuu U

IIOJIOKEHUsT ~ XMMMYECKOIO  PAaBHOBECUS OT  Pa3iIM4YHBIX
(hakTopoB.
XuMHYeCKUi BelmonHeHne  XMMHMYECKOrO  JKCIEpPHUMEHTa B IIOJIHOM
IKCIEPUMEHT COOTBETCTBUU C MPaBUIAMH 0€30TIaCHOCTH.
HabGnronenne,  ¢ukcanus W ONHUCaHWE  PE3YyJIbTATOB
IIPOBEJCHHOTO SKCIIEPUMEHTA.
XuMnueckas [IpoBenenne  CaMOCTOATENIBHOIO  IOMCKA  XMMHUYECKOU
uHpopmanus MHPOpMAIIUM C UCIOJIb30BAHUEM PA3IMYHBIX HCTOYHUKOB

(Hay4HO-TIOMYJIIPHBIX M3AAHUNA, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB Mnutepuera).

Hcnonb3oBaHne KOMIBIOTEPHBIX TEXHOJIOTHI JIst 00paboTKU

U Ieperaud XMMUYeCKoW MH(OpMAalluy U €€ MpeACTaBIeHUs B
pas3nuuHbIX hopmax.

Pacuernl mo
XHUMHYECKUM
dbopmyaam

"
YPABHEHUAM

VYceraHOBKAa ~ 3aBHCHUMOCTH  MEXAY  KA4eCTBEHHOM W
KOJIMYECTBEHHOM CTOpPOHAMH XMMHUYECKHX OOBEKTOB U
IIPOLIECCOB.

Pemenne pacueTHBIX 3amad MO XUMHUYECKUM (HOpMyIam
YPABHEHUSM.

=

IIpodpuniabHoe u
npodeccuoHAIbLHO
3HAYuMoe

CoAepKaHuEC

OObscHEeHWE XUMHUYECKHX SIBICHHUN, MPOUCXOJAIIMX B
pUpoe, OBITY U Ha IPOU3BOJCTBE.
Onpenenenue MPOTEKAHUS
MIpPEeBPALLEHUN B Pa3IMYHBIX YCIOBUSAX.
CobmtoieHne npaBuil SKOJIOTMYECKH TPaMOTHOTO MOBEICHUS B
OKpYy>Karolleu cpeze.

OneHka BIMSHUS XUMHYECKOTO 3arpsi3HEHUS OKpYXKarolleu
Cpelibl Ha OPraHu3M YeJoBeKa U IPyrue KUBbIe OpraHU3MBbI.

Cobmoienune npaBui 0€30MacHOTO OOpaIIeHHs ¢ TOPIOUYUMHU U

BO3MOKHOCTEH XUMHUYCCKUX

TOKCHYHBIMH BEIIECTBAMH, JJAO0OPATOPHBIM 000PYIOBAHHUEM.

[ToaroToBka pacTBOPOB 3aJaHHOI KOHILIEHTPAIMU B OBITY U Ha
IIPOU3BO/ICTBE.
Kputnueckas XUMHUYECKOH

OLCHKa JOCTOBCPHOCTHU

I/IH(bOpMaI_II/II/I, HOCTyrIaIOH_[eﬁ M3 pa3HbIX HCTOYHHUKOB.
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8. YueOHO-MeTOAMYECKOE U MATEPUAIBHO-TEXHUYECKOE
o0ecrneyeHue NPOrpaMMbl y4eOHOH TUCUMILTHHBI

«XHMHUSD»

OcBoenue IpOrpaMMBbl yaeOHOU JTUCITUTUTHHBI «XHAMHS
OCYHIECTBIISIETCS B KaOWHETe XUMHM U JIAOOPAHTCKOW KOMHATOW, B
KOTOPOM HMMEETCSI BO3MOXHOCTh OO0ECHeYuTh CBOOOIHBIM JOCTYN B
WuTepHeT BO Bpems
y4e0OHOTr0 3aHATHS U B MIEPUO/1 BHEYUEOHOU IEATETLHOCTH 00 yUarOIINXCS.

[lomemenne kabuHeTa ynaoBieTBopsieT TpeboBaHusiM CaHHUTapHO-
AMUAEMHOJOTHUEeCKUX npaBuil U HopmaTuBoB (CanlluH 2.4.2 Ne 178-
02) 1 ocHameHO THUIMOBBIM O0OPYJOBAaHMEM, YKAa3aHHBIM B HACTOSAIIUX
TpeOOBaHUAX, B TOM YHUCJE CHECHHAIM3UPOBAHHON y4eOHOM MeOenbio u
CpelcTBaMH OOYYEeHHs, OCTATOYHBIMHU ISl BBITIOJIHEHUS TPeOOBaHUM K
YPOBHIO  moAarotoBku  oOyuarommxcs.  ([TucemMo ~ MunuctepcTpa
obpaszoBanus u Hayku PD ot 24.11.2)

B kabunere umeercs MyIbTUMEIUHHOE OOOpPYAOBAHME, IMOCPEICTBOM
KOTOPOTO YYaCTHUKH 00pPa30BaTENILHOTO IMPOIEcCcCa MOTYT MPOCMATPUBATh
BU3YyaJbHYI0 HWH(MOpPMAIMI0O 10 XUMHH, CO3/aBaTh Mpe3eHTAIUH,
BUJIEOMATEepHUaIbl U T. 1.

B cocraB yueOHO-METOIMYECKOTO M MaTePHAIBbHO-TEXHHUYECKOTO
OCHAIIIEHUS KaOMHETa XUMUU BXOJIAT:

*  MHOTO(YHKIIMOHAJIbHBINA KOMIUJIEKC MPETO0/1aBaTes;

* HaTypajJbHbIE OOBEKTHI, MOJCIH, NpUOOpPEl © HAOOPHI JUIA
MIOCTAHOBKH JIEMOHCTPAIIMOHHOTO U YYEHHUYECKOTO SKCIIEPUMEHTA;

* [eYaTHbIE U HKPAaHHO-3BYKOBBIE CPEACTBA OOYyUEHUS;

* cpeAcTBa HOBBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

* PpCaKTUBBI

* TEepeYHH OCHOBHOM M JIOMIOJIHUTEIHLHON yueOHO IUTepaTyphl;

* BCIIOMOTaTeJIbHOE 000PYOBAHHUE U UHCTPYKIUH;

*  OMOMMOTEYHBIA OHI.

B O6ubnuoreunsiii GoHA BXOAAT y4eOHUKH M Y4€OHO-METOMMYCCKHE
koMIUiekTel (YMK), pekomMeHJOBaHHbIE WM  JONYLIEHHbIE s
UCIIOJIb30BaHUS B npodeccruoHaIbHBIX o0pazoBaTeIbHBIX
OpraHM3alMAX, PeaJu3yIUX 00pa30BaTEIbHYIO MPOrpaMMy CPEIHEro
obmero oOpazoBanuss B mnpenenax ocBoeHus OIIOII CIIO na 6ase
OCHOBHOT'O 00IIIero o0pa3oBaHMS.

bubnmuoreunsrii  (HOHJ MOMONHEH XUMHUYECKUMHU DHITUKIIONCIUSIMH,
CIIPaBOYHUKAMH, KHUTAMU JIJIST YTCHUS TI0 XUMUH.

B mporecce ocBoeHusi mporpamMmbl y4eOHOW AUCHMIUIMHBI «XHUMHUSI»
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CTYIEHTHl MMEIOT BO3MOXHOCTh JOCTyNa K DJJIGKTPOHHBIM Yy4EOHBIM
MarepuajiaM 0 XWMHH, HMEIOINUMCS B CBOOOJHOM JIOCTYIIE B CETH
WNuTepHeT (PICKTPOHHBIM KHHTaM, TPAaKTHKymMaM, TeCTaM, MaTepuajiaM
EI'D u np.).

9. Ucnoab3yemasi JuTeparypa

Jlna cmyoenmoes

1. T'abpuenssa  O. C., OctpoymoB MW. I'. Xumus gns  npodeccuit  u
CIEIUAIBHOCTEH TEXHUUYECKOTO MPOPUIsA: YICOHUK JUIS CTYI. YUPEKIACHUHN
cpea. npod. oopazoBanus. — M., 2020.

2. 'abpuensin O. C., Octpoymo WU. I'., OctpoymoBa E. E. u np. Xumus
st mpodeccwit M CIENUAIbHOCTEH €CTECTBEHHO-HAYYHOTO TPOMUIIS:
y4eOHHUK JUIS CTYI. YIPEKICHHUH cpel. mpod. o6pazoBanus. — M., 2020.

3. T'abpuenssu  O. C., OctpoymoB W. I'. Xumust g mpodeccuii.  u
CHenuatbHOCTEN COLIMAIIEHO-YKOHOMHYECKOTO u T'YMaHUTapHOTO
npoduieit: y4yeOHUK Uil CTyA. YYPEXKICHHH cpel. mpod. oOpa3oBaHUS.
— M., 2020.

4. Tabpuensn O. C.OctpoymoB U. T'., CnagxoB C. A.[JopodeeBa H. M.
[IpakTuikyM: yueb. mocoOue Jisg CTYHA. YUpexIAeHUH cpen. mpod.
obpazoBanus. — M., 2020.

5. l'abpuensua O. C., OctpoymoB W. I'., CnankoB C. A. Xumusi: mocobue
s moAroToBKM K EI'D: yue6. mocobue mis CTyI. yIpeKIeHUH cpe. pod.
obpazoBanus. — M., 2020.

6. I'aopuenssa O. C.JIpicoBa I'. I Xummsa. Tectel, 3amaun U ynpaKHCHHUS:
yue0. mocobue i CTyA. y4peKIeHH cpen. mpod. oOpaszoBanms. — M.,
2020.

7. Epoxun FO. M., Koanea W. b. Xumus ans npodeccuit u
CIEIUATBHOCTEH  TEXHUYECKOTO W €CTeCTBEHHO-HAYYHOTO  Tpodriei:

y4eOHHMK JJIsi CTyHd. yupexkaeHuil cpen. mpod. oOpazoBanusi. — M., 2017.
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8. Epoxun 1O. M. Xumus: 3agaun U ynpakHeHus: ydeO. mocoOue s
CTyH. y4pexaeHuil cpen. npod. oopazoanus. — M., 2017.

9. Epoxun 0. M. COOpHUK TECTOBBIX 3aJaHMM MO XUMHH: YyueO.
nocobue Mg CTyA. YUpeKIeHuM cpen. npod. oopazoBanus. — M., 2017.
10. Epoxun FO. M.Kosanesa U. b. Xumus nis npodeccuii 1 crenuaibHOCTeH
TEXHUUYECKOTO Mpoduiisi. DIEKTPOHHBIM Yy4eOHO-METOANUYECKUN KOMILJIEKC. —
M., 2017.

11. CnankoB C. A., OctpoymoB W. I'., 'abpuensu O. C., JlykpsinoBa H. H.
Xumug  ansg npodeccuil M CHEeUUaTbHOCTEM TEXHUYECKOTo MpOoduIs.
DNEKTpOHHOE TMPUIOKEHUE (ANIEKTPOHHOE Yy4uyeOHOe W3JaHue) I CTY/.

yupexaeHui cpen. mpod. oobpazoBanus. — M., 2017.

Jlna npenooasameneit

1. ®enepanpHbiii 3ak0H OT 29.12.2012 No 273-®3 «O6 o6pa3oBaHuu B
Poccuiickoit @eneparnuny. [Ipukaz Munucrepcta oOpazoBanus u Hayku PD ot
17.05.2012 Ne 413 «OO6 yrBepkaeHuu (HeaepalTbHOr0 TOCYIapCTBEHHOTO
00pa3oBaTeIbLHOrO CTaHAapTa CpeIHEro (MOJIHOr0) O0IIEro 00pa3oBaHUSI.

2. Ilpuka3 Munuctepcta o0pazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHMH wu3MeHeHuid B Ilpumka3 MuHucTepcTBa 00pa3oBaHUsT W HAyKHU
Poccuiickoit  ®eneparuun ot 17.05.2012 No 413  «*“O0 yTBepkIeHHUH
denepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApPTa CPEIHETO
(momHOTO0) 001IIeTO 00pa30BaAHUS ).

3. [Mucemo [lemaprameHTa rocynapCTBEHHON MOJUTUKHU B c(pepe MOATOTOBKHU
pabounx xkagpoB u JIIIO MunucrepctBa oOpa3zoBanus u Hayku PD ot
17.03.2015 Ne 06-259 «PexomeHganuu 1Mo OpraHu3alyy MOJYUYECHUS CPEIHETO
oOmiero o0Opa3oBaHWsi B Mpeaenax OCBOCHHS OOPa30BaTENBHBIX IMPOTPaAMM
cpenHero mpodeccroHanpHOrO OOpa3oBaHMs Ha 0a3e OCHOBHOTO OOIIEro
oOpazoBaHuss ¢ ydyeToM TpeOoBaHMil (enepaabHbIX TOCYJIapCTBEHHBIX
00pa3oBaTENbHBIX CTAHAAPTOB U MOJTy4yaeMo Npodeccuu Uiu CrnenuaibHOCTH

cpeaHero npoecCUOHAIbHOTO 00pa30BaHUs.
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4. T'adbpuensu O. C., JIpicoa I'. I'. Xumus: kHura aias npenojaaBaTenis:
yue0.-mMeton. mocobue. — M., 2020.
5. I'abpuensn O. C. u ap. Xumus ana npodeccuil U crnenuaibHOCTEH

TEXHUYECKOT0 MPOQPuUIs (3JEKTPOHHOE MPUIOKEHUE).

Humepnem-pecypcut

www. pvg. mk. ru (omumnuana «Ilokopu BopoObeBbI TOph»).

www. hemi. wallst. ru (OGpa3oBaTeNbHBIN CANT IS MIKOJIBHUKOB « X UMUS»).
www.alhimikov.net(O6pa3oBaTeNbHBIN CANT AJIs MIKOJIBHUKOB).

www. chem. msu. su (OnekTpoHHast OMOIUOTEKA IO XUMHUH).
www.enauki.ru(MHTepHEeT-U3JaHue A yuurenel «EcTecTBeHHbIE HAYKN» ).
www. lseptember. ru (MeTonudeckas razera «llepBoe ceHTAOPS»).

www. hvsh. ru (xypHan «Xumus B IIKOJIE»).

www.hij.ru(xypHan «XuUMHS U )KU3HBY).
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