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MHNOACHUTEJIBHASA 3AIINCKA
[Iporpamma oOmieo0pa3oBaTebHON Y4eOHON IUCHUIUIMHBI «XUMUS» IpelHa3HauyeHa
JUI W3Y4YEHUs] XUMHUH B TpodeccCHOHANBHBIX oOpa3oBaTelbHbIX opranm3anusx CIIO,
peanu3ylomux 00pa3oBaTeNbHYI0 NpOrpaMMy CpeaHero oOmiero oOpa3oBaHHs B
npeneaax OCBOEHUSI OCHOBHOM MpogecCHOHaNbHOM 0o0pa3oBarenbHoil porpammel CITO
(OIIOIT CIIO) Ha ©0a3e OCHOBHOrO OOHIEro O00pa3oBaHUA TMPU  TOJATOTOBKE
KBIM(PHUIIMPOBAHHBIX PaOOUUX, CIYKAILUX, CIIEIUATNCTOB CPEAHETO 3BEHA.
[Iporpamma paspabotana Ha ocHoBe TpeboBanuit ®I'OC cpeanero odiero ooGpazoBaHusl,
MPEABABIIEMBIX K CTPYKType, COJCPKAHUIO M pe3ysibTaTaM OCBOCHUS Y4YeOHOM
TUCIUIUIMHB  «XHUMHS», B COOTBETCTBUM C PeKOMEHIaIMsMu 110 OpraHu3aIliu
MOJIyYeHHUs CpeaHero oOlmiero oOpa3oBaHusl B Mpejeiaax OCBOCHHS 00pa30BaTEIbHBIX
MpPOrpaMM CpeiHero npodeccHuoHaJIbHOIO oOpa3oBaHUs Ha 0a3e OCHOBHOTO OOIIEro
oOpa3oBaHus ¢ y4eToM TpeOoBaHUM (penepaabHBIX TOCYJAPCTBEHHBIX 00pPa30BaTEIbHBIX
CTaHJapTOB M  TOJydaeMoW  mpodeccmrm WM CICHHUATBHOCTH  CPEIHETO
podeccroHanbsHOTO 00pa3oBaHus (MUChMO JlenapTaMeHTa rocy1apCTBEHHOM MOJUTUKY B
cthepe moaroroBku padounx kaapos u 1O Munobpuayku Poccuu ot 17.03.2015 Ne 06-
259), omoOpeHHO# pemieHHEM (eaepalTbHOr0 yUeOHO-METOAMYECKOr0 00BEAUHEHHS 110
obmreMy obpazoBanuto (potokos oT 28 utoHs 2016 r. Ne 2/16-3).
CopepxaHue mporpaMMbl « XUMUsD» HAPABIICHO Ha JIOCTHXKCHUE CIICAYIONTUX IeJIe:
* opMupoBaHHE y 00YUYaIONMIUXCS YMCHHUS OIICHUBATh 3HAYUMOCTh XUMHUYECKOTO 3HAHUS
TUTSL KaXKJIOTO YETOBEKa;
* (hopmupoBaHUEe Y OOYYAFOIIHUXCS ICJIOCTHOTO MPEACTABIICHUS O MUPE M POJIM XUMUU B
CO3/IaHUH COBPEMCHHON €CTECTBCHHO-HAYYHOW KAapTHHBI MHPA; YMCHHS OOBICHATH
OOBEKTHIl M TMPOLIECCHl OKPYXKAMOIIEH NEHCTBUTENBHOCTU: HPHUPOAHOM, COIUATbHOM,
KYJIbTYPHOU, TEXHUYECKON CPEJIbl, — MCIONb3Ys ISl 3TOr0 XUMHUECKHUE 3HAHMUS;
* pa3BUTHE Yy OOyyarolmuxcsi yMEHUHl pasznuyarh (akThl M OLEHKHU, CpPaBHUBATh
OLICHOYHbIE BBIBOJIbI, BUAECTh UX CBS3b C KPUTEPUSIMH OLIEHOK U CBSA3b KPUTEPHUEB C
OTpe/IeNIEHHON CUCTEeMOW LIEHHOCTEeH, (GOpMyIHpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIHIO;
* mpuoOpeTeHre 00yYaIOUUMUCS OIbITa Pa3HOOOPa3HON AESITEIbHOCTH, TO3HAHMUS
¥ CaMOIIO3HAHUS; KJIFOUEBBIX HABBIKOB, UMEIOIIUX YHUBEPCAJIbHOE 3HAUCHUE IS
Pa3IMYHBIX BHUJIOB JESATEIBHOCTH (HABBIKOB pEIICHUs MpoOJeM, MPUHATHS pElICHUH,
noucka, ananuza u 06paboTku HH(OpPMAIK, KOMMYHUKATUBHBIX HABBIKOB,
HaBBIKOB U3MEPEHHI, COTPYTHIUYECTBA, O€30MacHOr0 00palleHusl ¢ BEIIeCTBaMH B
MIOBCEIHEBHOMN KU3HN).
B mporpammy BKIIIOUEHO cojiepKaHHUE, HalpaBJIeHHOE HAa (OPMUPOBAHHE Y CTYACHTOB
KOMIIETEHIINH, HeoOXoauMmbIx it kadecTBeHHoro ocsoenus OIIOII CIIO na ©Oasze
OCHOBHOTO 001Iero o0pa3oBaHHsl C TMOJYYEHHEM CpeTHEro ooOIero oOpa3oBaHuUS;
MPOrpaMMbl TOJTOTOBKM KBaNU(UIMPOBAHHBIX pabOYMX, CIyKal[UX, TPOrpPaMMBbl
MMOATOTOBKH creIuaanucToB cpeanero 3peHa ( [ITICC3).
[IporpamMma MOKET UCTIONB30BATHCS IPYTUMU MpodeccHoHATbHBIMU 00pa30BaTeIbHBIMU
OpraHM3aIUsIMHU, peATH3YIIUMHA 00pa30BaTEIbHYI0 MPOTPaMMy CpPEIHEro OOIIero
obpazoBanusi B mpenenax ocpoeHus OIIOIT CIIO Ha 06a3e OCHOBHOrO 0OOIIEro
obpazosanus( [ITICC3).
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OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUIIJIMHBI «XUMM SI»

XUMHS — O3TO Hayka O BEIIECTBaX, MX COCTaBE M CTPOCHHUH, CBOWCTBAX M
MPEBPAIICHUSAX, 3HAYCHWW XHWMHYECKHX BEIIECTB, MaTepUajJOB U TPOIECCOB B
MPAKTUICCKON JIEATEIHPHOCTH YEIIOBEKA.

Conepxxkanne  o0mieoOpa3oBaTeibHOM  y4EOHOW — TUCHUILIUHBI  «XHUMUS»
HaIpaBJICHO HA YCBOEHHWE OOYYaIOIIUMKCS OCHOBHBIX IOHATHM, 3aKOHOB M TEOpUH
XUMHUH;, OBJQJICHWEC YMCHUSMH HAOMIOJAaTh XWMHUYECKUE SIBJICHHS, TPOBOIWTH
XUMHYECKHH DKCIIEPUMEHT, IMPOHU3BOJUTH pacueThl Ha OCHOBE XHMHYECKHX (GOpMYIT
BEILIECTB U YPABHECHUN XUMUYECKUX PEAKIIUM.

B mpomecce m3ydeHus XxumMun y oOydYarOIIUXCs Pa3BUBAIOTCS ITO3HABATCIIHHBIC
WHTEPECHl W MHTCIUICKTyaJIbHBIE CIIOCOOHOCTH, TOTPEOHOCTH B CaMOCTOSITEIIBHOM
MPUOOPETCHUST 3HAHWA IO XUMHUU B COOTBETCTBUU C BO3HHUKAIOMIMMH JKU3HCHHBIMU
mpoOJieMaMu, BOCIIUTBIBACTCS OCPEKHOE OTHOIICHUS K MPUPOC, TOHUMAHKUE 3I0POBOTO
oOpasa KU3HH, HEOOXOJUMOCTH MPEAYTPEKACHHS IBICHUN, HAHOCSIINX BPE]] 3I0POBBIO
Y OKpY’Karollen cpene.

OHU 0CBaMBAIOT MPUEMBI TPAMOTHOT0, O€30IMACHOTO MCTIOIb30BAHUS XHMHYCCKHX
BCIIECTB W MAaTepPHAJIOB, TPUMEHSEMBIX B OBITY, CCIIBCKOM XO3SIMCTBE H Ha
TIPOU3BOJICTBE.

[Ipn  cTpyKkTypupoBaHMM  coJepkaHusi  oOuieoOpa3oBaTeslibHON  yueOHOMU
JTUCIMIUIMHBL I TPO(EeCCHOHANBHBIX 00pa30BaTEIbHBIX OPTaHU3AIMH, PeaTU3yIOIINX
00pa3oBaTeNbHYIO MPOTPaMMYy CPEIHEro o0IIero oOpa3oBaHHUS B MpeaeliaX OCBOCHUS
OIIOIT CIIO Ha 6a3e ocHOBHOTO OOIIEro oOpa3oBaHMS, YYHTHIBAIACh OOBEKTHUBHAS
pPCATBHOCTh — HEOOJBINOW O00BEM 4YacoB, OTMYIICHHBIX HA H3YYCHUE XUMHUU U
CTpeMJIEHUE MAaKCUMAaJIbHO COOTBETCTBOBAThH MM pa3BuBaroliero ooyuenus. [loatomy
TEOPETUYECKUE BOMPOCHl MAKCHMAJIbHO CMEIIEHBl K Hayaly U3y4eHUs TUCIUIUIUHBI, C
TeM 4YTOOBl TOCHEAYIOIUNA (QaKTUUECKUH MaTepuajg paccMaTpuBaliCi Ha OCHOBE
U3yYEHHBIX TEOPUH.

Peanu3zanus e fyKTUBHOTO MOJX0/a K U3yUYEHUIO XUMUHU CIIOCOOCTBYET Pa3BUTHUIO
TaKUX JIOTUYECKUX ONepaluid MBIIUIEHUS, KaK aHalu3 M CHUHTe3, 0000IIeHue u
KOHKpETH3aIusl, CPAaBHEHUE M aHAJIOTHS, CUCTEMATH3AIUS U KiIacCU(pUKaLUs U Jp.

N3ydyenne xuMuu B MNpoQecCHOHAIBHBIX 00pa30BaTENbHBIX OpTraHU3AIMIX,
peanm3yomux o0pa3oBaTeNbHYI0 MPOrpaMMy CpelHero oOmero o0Opa3oBaHHs B
npenenax ocsoeHus: OIIOII CITIO Ha 6a3e ocHOBHOTO 001Iero 00pa3oBaHusl, UMEET CBOU
OCOOCHHOCTH B 3aBHUCUMOCTH OT Mpoduist mpodeccuoHaNbHOro 0o0pa3oBaHUs. ITO
BBIpAXKAeTCsl B COAEpX aHUM OOyYeHHS, KOJIMYECTBE YacOB, BBIACISIEMBIX HA H3YyYECHUE
OTNIEbHBIX TEM TMPOrpPaMMbl, TIyOMHE HX OCBOEHHUS OOy4YalolUMHUCS, OO0beMe U
XapakTepe MPaKTHUYECKHX 3aHSITHH, BUAAX BHEAYJIUTOPHON CAMOCTOSITENILHON paboThI
CTYJICHTOB.

[Tpu ocBoenun mpodeccuii CI1O u cneunansrocten CI1O
TeXHUYeCKoro mnpoduis mnpodeccuoHanbHOrO 00pa3oBaHMs XWUMHUSA H3ydaercs Oolee
yrayOlIeHHO Kak mpoduibHas yueOHas TUCITUTUINHA.

Crenuduka u3y4eHuss XUMHUU TPU OBJIAJICHUU TPO(HECCUIMU U CTICIIUATLHOCTSIMHU
TEXHUYECKOro mpoduis OTpakeHa B Kaxaouh teme pasznena «CoxaepkaHue ydeOHOU
TUCHUIUIMHED B pyOpuke «lIpodunbHbie 1 mpodeccHoHaNbHO 3HAYMMbBIE SJIEMEHTHI
COJIEp’KaHUsD». DTOT KOMIIOHEHT peanu3yercsl MpH MHIWBUIYATbHON CaMOCTOSTEILHOMN
pabore oOydJaronuxcsi (HamucaHuW pedepaTroB, TMOJATOTOBKE COOOIICHHUMA, 3alluTe
MPOEKTOB), B TIpoliecce y4eOHOW IEesATENIHHOCTH TOJ PYKOBOACTBOM IPETOJIaBaTENs
(BBITIOTHEHUH XUMHUYECKOTO JKCIIEPUMEHTa —JI1a00PaTOPHBIX OMBITOB M MPAKTHYECKUX
paboT, penieHuu NPaKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33724 U T. II.).



JUiss  opraHu3ali  BHEAYJUTOPHOH CaMOCTOSITENBHOW pabOThl CTYAEHTOB,
oiaaeBatomux mnpodeccuamu CIIO u cnenumansHocTssMu CIIO TexHHueckoro u
€CTEeCTBEHHO-HAYYHOTO TMpoduieil mpodeccuoHaibHOro 0Opa3oBaHMs, MPEACTaBICH
MIPUMEPHBII NepedeHb pedepaToB (I0KIAI0B), MHAMBUIYAJIbHBIX MPOEKTOB. B mpouecce
M3y4YeHHMs] XHMHUHM BaXHO  (QopMUpOBaTh HH(OPMALMOHHYID  KOMIETEHTHOCTH
oOyuvatoruxcsi. [loaToMy mnpu opraHuzanud CaMOCTOSITENIbHOM padOThl HEOOXOJIUMO
aKLEHTUPOBAaTh BHUMaHUE OOyYarOIIMXCS HAa TIOUCKE HWH(POPMAlMU B CpPEICTBAX
Maccmenua, MHTepHere, yyeOHOM M CHEIHAIbHOM JUTEPAType C COOTBETCTBYIOLIUM
oopMIIEHHEM U MPEACTABIEHUEM PE3YJIHbTATOB.

N3yyenne oOmieoOpa3oBaTeibHON yueOHOW NTUCUHUIUIMHBI « XUMUS» 3aBEpPLIACTCS
MoABEJICHUEM UTOTOB B (popMe mudpepeHIpoBaHHOTO 3aueTa UK SK3aMEHa B paMKax
IIPOMEXKYTOYHOM aTTecTaluu CTyneHToB B mnpouecce ocBoenus OIIOII CIIO ¢
noytyueHueM cpeasero oomiero oopazosanus ( [IIICC3.)



1. ACIIOPT PABOYEN TPOT'PAMMbBI YUEBHOM JIUCHUTLIAHBI

«XMUMUA»

1.1.06.1acTh NpUMEHEeHHs TPOrPaAMMbI
Pabouas mporpamMma y4eOHOM IUCUUIUIMHBI « XUMUS» TpeIHa3HaueHa

JUIA U3Y4YEHUs XUMHHM B IpodeccroHanbHbIX oOpa3oBaTenbHbIX opranuzanusx CIIO,
peau3yIomux 00pa30oBaTeNbHYI0 MIporpaMMy CcpeaHero oOmiero oOpa3oBaHusl B
npenesgax OCBOEHHUSI OCHOBHOH MpodeccuoHanbHOil oOpa3oBarenbHoil porpammel CITO
(OIIOIT CIIO) nHa ©0a3e OCHOBHOrO OOIIEr0 O0pa3oBaHUS MPU  TOJATOTOBKE
KBUIU(DHUIMPOBAHHBIX pabOYMX, CIyXalluX, CIEHHATUCTOB CpPEJHEr0 3BEHA 110
cneruanbHOCTAM: 15.02.08 TexHOJI0THS MAITMHOCTPOCHUS.

PaGouas nmporpamma no AUCHMIUIMHE «XHUMHs» MOXKET ObITh MCIOJIb30BaHA B JPYIHX
y4eOHBIX 3aBEJIECHUSAX CpEAHEro MNpodecCHOHAIBHOIO O0pa30oBaHUSl TEXHHYECKOIO
npoduins. s U3y4eHUs XMMUU B IPOGECCUOHATIBbHBIX 00pa30BaTEIbHBIX OpraHU3alusiIX
CIIO.

1.2. Mecto y4eOHOHl IMCHUILVIMHBI B CTPYKTYpe OCHOBHOH NPO(ecCHOHAIBHON
o0pa3oBaTe/ibHOIl MPOrpaMMbl: MECTO YYEOHOM MUCHUIUIMHBI « XUMHS» — B COCTaBe
o0mieo0pa3oBaTebHBIX ~ YYEOHBIX  JUCHUIUIMH 1O  BbIOOpY, (OPMUPYEMBIX U3
oOs3aTenbHbIX TpeaMeTHhIX obmacteit PI'OC cpemnero oOmiero oOpazoBaHus, IS
npodeccuit  CIIO  wnu  cnenumanbHocteit  CIIO  coorBercTBylOmiero  mpoduis
npodecCUoHaIbHOTO 00pa30BaHUs.

1.3. Hesn 1 3agaun y4eOHO JTUCUMILJIMHBI — TPEOOBAHMS K Pe3y/ibTAaTaM OCBOCHUS
y4eOHOM IMCIHIIIUHBI:

OcBoeHue cojep:kaHus y4yeOHOM IUCHMIIMHBI «XHUMHUSA», 00ECHeunBaeT JOCTUKEHHE
CTYZCHTaMU CIIEAYIOLINX Pe3y/IbTaTOB:

* TUYHOCHIHBIX

—— YYyBCTBO TOPAOCTM M YBaXEHHUsI K HCTOPHUM M JIOCTHKEHHMSIM OTE4E€CTBEHHOU
XMMHUYECKOW HAayKH; XUMHUYECKH TIPAMOTHOE TMOBEACHHE B NPOodeCCHOHAIBHON
JESATEeIbHOCTH U B OBITY MU OOpAILlEHHH ¢ XUMHUYECKUMH BEIECTBAMH, MaTepuajlaMu U
npoleccamMy;

—— TOTOBHOCTb K MPOJO/DKEHHIO OOpa30BaHMsS W TIOBBINIEHUS KBaIM(UKALMU B
n30paHHON MPO(ECCUOHANBHON JEATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
XMMHUYECKUX KOMIIETEHIUI B 3TOM;

—— YMEHHE UCII0JIb30BaTh JOCTH)KEHUSI COBPEMEHHON XMMUYECKONW HAyKH M XUMUYECKHX
TEXHOJIOTUH ISl TOBBILICHHUSI COOCTBEHHOTO MHTEIIEKTYaIbHOTIO Pa3BUTHS B BEIOPAHHOI
po¢eCcCHOHAIBHOM 1S TeIbHOCTH;

* MemanpeomemHuix:

—— UCIOJIb30BaHHE Pa3IMYHBIX BUJIOB MI03HABATEIBHOM IEATEIBHOCTH U OCHOBHBIX
MHTEJUIEKTYaIbHbBIX ONepaluil (IOCTaHOBKHU 3aJlauu, (POpMyJIMPOBaHUs TUIIOTE3, aHAIN3A
U CHUHTE3a, CpaBHEHMs, OOOOILIEHHUs, CUCTEeMAaTU3allMd, BBIBJICHUS NPUYHUHHO-
CJICZICTBEHHBIX CBSI3€H, MOUCKAa aHAJIOTOB, (POPMYJIHMPOBAHUS BHIBOJIOB) JJIsl pEIICHHUS
MOCTaBJICHHON 3aJaud, NPUMEHEHHUE OCHOBHBIX METOJOB TMO3HAHUA (HAONIOACHMS,
HAYYHOTI'O HKCHEPUMEHTA) Ui M3YYEHUS PA3JIMYHBIX CTOPOH XMUMHUYECKUX OOBEKTOB U
MPOLIECCOB, C KOTOPBIMH BO3HHUKAET HEOOXOAUMOCTh CTAIKUBATHCS B IPOPECCHOHAIBHOM
chepe;

—— UCTOJb30BAHUE PA3TUYHBIX UCTOYHUKOB JJIS TOJYUYCHHUS XUMHUYECKOW MH(POpMAIIUH,
YMEHHUE OLIEHUTh €€ JOCTOBEPHOCTh JJI JOCTHKEHHUS XOpOIIMX pE3yJbTaTOB B
npodeccuoHaNbHOM chepe;

* NPEOMEMHBIX. *



— chOpMUPOBAHHOCTH MPEACTABICHUN O MECTE XUMHUHU B COBPEMEHHON HAyYHOU
KapTUHE MHpa; [OHUMAHUE pOJIM XUMUUM B  (OpMHpOBAHMU Kpyrozopa u
(yHKIMOHAJIIBHOM TPAaMOTHOCTH YeJIOBEKA JUIsl PEIICHUSI PAKTUYECKUX 3a7a4;
—— BJIAZICHUC OCHOBOIIOJIArartomliuMu XUMUYCCKUMU MMOHATHAMU, TCOPUAMH, 3aKOHAMHU
Y 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHNE XUMHYECKOW TEPMUHOJIOTUEN U
CHUMBOJIMKOMU,
—— BJIAZICHUC OCHOBHBIMHU MCTOAAMH HAYUYHOT'O ITIO3HAHHA, UCIIOJIb3YCMbBIMU B XUMUU:
HaOJI0ICHNEM, OTTMCaHNEM, U3MEPEHHEM, SKCTIEPIMEHTOM; YMEHHE 00pabaThiBaTh,
00BSICHATH PE3YIbTAaThl MIPOBCACHHBLIX OIIBITOB U ACIATh BBIBO/JbI; TOTOBHOCTDb U
CIIOCOOHOCTH MNPUMCHATDH MCTOJbI ITO3HAHWS TP PCIICHUHA IPAKTUYCCKUX 3a/1a4,
- C(l)OpMHpOBaHHOCTB YMCHUA OAaBaTh KOJIMYCCTBCHHBIC OLICHKW U IMTPOU3BOANUTH
pacydeThl 10 XMMUYECKUM (opMyJiaM U YpPaBHEHHUSIM;
—— BJIAJICHUC IIpaBUJIaMH TCXHUKH 0e30macHOCTH IMpHU UCIIOJIb30BaHNU XUMHNYCCKUX
BEIICCTB;
— ¢hOpMUPOBAHHOCTH COOCTBEHHON TIO3UIIMU IO OTHOIICHHI0 K XUMHUYECKOU
uH(pOpMaLIMH, ITOTy4aeMON U3 Pa3HbIX HCTOUYHUKOB

TpeGoBaHus K MpeIMETHBIM Pe3yJibTaTaM OCBOCHHUSI 0a30BOTO Kypca XUMUHU
JIOJIKHBI OTPAXKATh:
1) chopMupoBaHHOCTH MPEJICTABICHUN O MECTE XMMHUU B COBPEMEHHOM HAy4YHOU
KapTHHE MHUpa; TOHUMAHHUE POJU XHUMUU B (POPMHUPOBAHUU Kpyrozopa M
(G YHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa JJIs pelleHUs MPAKTUISCKUX 3a/1a4;
2) BIAJ€HUE OCHOBOIOJIATalONIMMH XUMHYECKUMHU TOHSATUAMHU, TEOPHUSIMHU,
3aKOHAMM W  3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJb30BAHUE XHMHUUYECKOMN
TEPMUHOJIOTUEN U CUMBOJIMKOW;
3) BlaJeHUE OCHOBHBIMHU METOJAMH HAYYHOTO TMO3HAHMS, HCIIOJIb3YEMBIMU B
XUMUW:  HaOJIOJICHWE, OIMCaHHWe, HW3MEPEHUe, DKCICPUMEHT;, YMEHHE
0o0pabaTeIBaTh, OOBACHATH PE3YJbTATHI MPOBEJICHHBIX OIMBITOB U JIENIaTh BHIBOBI,
TOTOBHOCTh M CIIOCOOHOCTh MPHUMEHSATh METOIbI IIO3HAHWUSA TP PEIICHUHU
MPaKTUYECKUX 3a/a4;
4) chopMUPOBAaHHOCT, YMEHHsI JaBaTh KOJIMYECTBEHHBIE OIEHKH W IMPOBOJHUTH
pacyeTsl M0 XUMHUYECKUM (popMyriamM U ypaBHEHHUSIM;
5) BrajieHre paBUIaMU TEXHUKU O€30MMaCHOCTH MPH MCIIOJIH30BAHUH XUMUYECKUX
BEIIIECTB;
6) chopMUPOBAaHHOCTh COOCTBEHHOH IO3UIIMM IO OTHOIICHUIO K XHUMHYECKOM
nH(popManuu, moJIyd4aeMoi U3 pa3HbIX HCTOYHUKOB,;

BrimycKHUK, OCBOMBIINK 00pa30BaTENbHYIO NUCIUILIUHY «XHUMHUS», TOJHKEH
o0Jaath CcaeayrnmMu oonuMu komneteHnusmMu (nanee - OK):

OK 1. [lorumaTh CyIIHOCTh M COLMAIBbHYIO 3HAYMMOCTH CBOCU OymyImiei
npodeccun, MposBIATH K HEH yCTOWYUBEIN UHTEPEC.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO AESATEIbHOCTb, ONMPEAEISITH METOABI U
CIIOCOOBI BBITIOJIHEHUS TPOGECCHOHANBHBIX 3a7a4, OIEHUBATh WX 3(PPEKTUBHOCTH
Y Ka4yeCTBO.

OK 3. Pemate mpoOsieMbl, OLEHHUBATh PUCKUM U MPUHUMATh PEIICHUS B
HECTaHJAPTHBIX CUTYaLUSX.

OK 4. OcyiecTBisiTh MOUCK, aHAIU3 U OLIEHKY MH(pOpMaLUU, HEOOXOIUMOM
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JUISl TIOCTAHOBKU W pelleHus Npo(ecCHOoHaIbHBIX 3a7a4, MpoPeCcCUOHATBHOIO U
JIMYHOCTHOTO Pa3BUTHSL.

OK 5. HUcnonb3oBath MHOOPMAIIMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTUU IS
COBEPIICHCTBOBAHUS MPOPECCUOHATILHON JIEATEIbHOCTH.

OK 6. Paborats B KOJUICKTHBE M KOMaHJIe, OOCCIICUMBATHL €€ CILJIOUYCHHC,
3¢ (PexTUBHO 00IIATHCS C KOJJIEraMu, pyKOBOJCTBOM, MOTPEOUTEISIMHU.

OK 7. CraBuTh ueId, MOTHBUPOBATh JEATEIBHOCTh IOJYUHEHHBIX,
OpraHU30BBIBATH W KOHTPOJHMPOBATH HUX paboOTy ¢ TMPUHATHEM Ha ce0s
OTBETCTBEHHOCTH 3a Pe3yJbTaT BBHIMOJHEHUS 3aIaHUM.

OK 8. CamocrosaTenbHO oOmnpeAessITh 3aadud  MpodeCcCUOHATBLHOTO |
JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCS CaMOOOPa30BaHUEM, OCO3HAHHO TUIAHUPOBATh
MOBBINICHUE KBATU(UKAIUH.

OK 9. bbiTh TOTOBBIM K CMEHE TEXHOJOTHH B MpodecCHOHATbHON
NEATEIbHOCTH.
- mnpodeccuoHanbHbIMU KoMreTeHuussMu (nanee - IIK), cooTBeTrcTByrommmu
OCHOBHBIM BHJIaM JI€SITENIbHOCTH

IIK 2.3 [IpoBOAUTH UCHBITAHUS MOZEIH 3JIEMEHTOB CUCTEM aBTOMATH3ALIMHU
B peaJbHBIX YCJIOBHUSIX C IEJbI0 MOATBEPKICHUS PpabOTOCIOCOOHOCTH H
BO3MOKHOU ONTUMHU3ALIAU

B PE3yJabTAaTC OCBOCHUA JUCHUIIIINHBI o6yqa101111/1171c;1 JOJIKEH YMETh.
¢ HAa3bIBATb U3YUCHHLIC BCIICCTBA II0 HOMCHKIIATYPC,

¢ OInpcaciiiTb BAJICHTHOCTb, CTCIICHb OKHCJICHUA XHMHYCCKUX JJICMCHTOB, THII
XUMHYECKOU CBsA3H, 3apsAa nOHA, YUCJIO ITPOTOHOB, HeﬁTPOHOB, QJICKTPOHOB, YHUCJIO
OHCPICTUUCCKUX yp0BHeI71, MNPpUHAJIC)KHOCTL BCHICCTB K PpPa3HbBIM KiacCaM
HCOPIraHUYICCKHUX U OPTraHUYCCKUX COCHHHCHHﬁ;

® XAapaKTCPU30BAThb: O6H_II/IG XUMHMYECKHE CBOMCTBA MCTAalJI0OB, HCEMCTAJIIOB,
OCHOBHBIX KJIACCOB HCOPTaHUYCCKUX U OPIraHUYCCKUX COCHHHCHHﬁ;

e OOBICHATH: 3aBUCHUMOCTH CBOMCTB BCHICCTB OT UX COCTaBa U CTPOCHHUA, IIPUPOLAY
XUMHYECKOU CBA3H, 3aBUCHUMOCTb CKOPOCTHU XUMHUYECKOM PCAKIIUH K ITOJIOKCHHUC
XUMHYCCKOI'O PaBHOBCCHA OT PA3JIMUYHBIX (1)aKTOpOB;

® BBHINOJHATh XUMMYECKHUM OKCIICPUMCHT IIO0  paCIiIO3HaBaAHHIO Ba)KHEHIIINX
HCOPIraHUYCCKHUX N OPraHUYCCKUX COG,[[I/IHGHPIﬁ;

® IIPOBOJHUTH  CAMOCTOSTEIBHBIM  TOWCK  XUMHYECKOH  HMHPOpMAIHMH  C
MCTOJIb30BAHUEM PA3JIMYHBIX UCTOUYHUKOB;

® CBs3BIBATH M3YUEHHBIN MaTepHal CO CBOECH MpodeccuoHaNbHON AeSTENbHOCTHIO;
® pemIath pacyeTHbIC 3a/1a4M 10 XUMUUECKUM (OopMyJIaM U ypaBHEHUSIM;
e coOmIOaTh MpaBUiIa OXPAHbI TPY/Ia MPU paboTe B KAOMHETE XUMUH.

B pesynbrare oCBOCHHS TUCIUTIIMHBI 00YYaIOIIUNICS TOJIKEH 3HATh!



® BaXKHEHIIME XUMUYECKUE MOHSTHS: BELIECTBO, XUMHUYECKHIl 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHAs aTOMHAs U MOJIEKYJISIpHAs MaccChl, MOH, aJUIOTPOIUS,
M30TOMbI, OTPULATENBHOCTb, BAJIEGHTHOCTh, CTENIEHb OKUCJIEHUS, MOJIb, MOJIIpHAs
Macca, MOJIApHBIM 00bEM Ta3000pa3HbIX BELIECTB, BEUIECTBA MOJIEKYJSIPHOTO U
HEMOJIEKYJISIPHOTO ~ CTPOEHHS,  pacTBOPbI,  DJIEKTPOJIUT,  HEAIEKTPOJIUT,
ANEKTPOIUTHYECKAS JUCCOLIMALINA, BOCCTaHOBMTEIIb, OKHCJIEHHE u
BOCCTAaHOBJICHHE, TEIUIOBOW 3(PQeKT peakuuu, XUMHYECKOE paBHOBECHE,
YIJIEPOJIHBIN CKeNeT, QyHKIMOHANIbHAS FPYIa, H30MepHUs, FTOMOJIOTHS;

® OCHOBHBIC 3aKOHBl XHMHH: COXPAHEHHUSI MAaCChl BEIIECTB, MOCTOSHCTBO COCTaBa
BeniecTs, [lepuoanueckuii 3axkon [I.M.Menneneena;

e Ba)KHEHIIME BEIIeCTBA U MaTE€pHalbl: METAJUIBI U CIUIABBI; CEpHasi, COJIsIHAs,
a30THas1, yKCyCHasi KUCJIOTHI, OJ1aropoHbIe Ta3bl, BOJOPO, KUCIOPO, TaJOreHBI,
HIEJIOYHbIE METAJIIbI; OCHOBHBIE, KUCJIOTHBIE, aM(OTEpPHBIE OKCUJIBI,
TUIPOOKCH/IBI, IEI0YH, YIJIEKUCIIbIN, yrapHbIi, CEpHUCTBIN ra3bl, aMMHUaK, BOJA,
MIPUPOAHBIN T'a3, METaH, 3TaH, TUJIEH, alleTUJIeH, XJIOPH HATpHsl, KapOOHaT,
rupokapOoOHaT HaTpusi, OEH30J, CIUPTHI, 3QUPBL, )KUPBI, MBUIO, YTJIEPO/IBI,
aHWIMH, aMUHOKHUCIIOTHI, O€JIKH, BOJIOKHA, Kay4yKH, [JIaCTMACChl, YTII€BOIOPOIbI;

® OCHOBHBIC TCOpUHU XHWMHHU! BHGKTpOHHTH‘IGCKOﬁ Jucconuanu, CTPOCHHUA
OpPTaHNYCCKHUX U HCOPTAaHUYCCKUX COGHHHGHHﬁ.

1.4. PexoMeHIyeMoe KOJIHYECTBO YaCOB HA OCBOEHNE MPOrPAMMbI THCIUTLTHHBI:
MaKCUMaJIbHOUM yueOHOU Harpy3ku oOydatomierocss 141 gac, B TOM yucie:
00s13aTeIbHOM ayIUTOPHOM yueOHOM Harpy3ku obydaromierocst 20 4acos;
CaMOCTOSTEIbHOM paboThl 0Oyuaromerocs 121 gac.
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2. CTPYKTYPA U COJIEPKAHHUE YUEBHOM JAUCHUIIIINHBI
2.1. O0bem yueOHON TUCUMILIUHBI U BUIBI Y4eOHOIl padoThI

Bup yuyeoHoi padorsl

Oobvem uacoe

MaxkcumajibHas y4eOHas HArpy3Ka (Bcero) 141
O6si3aTeibHAs ayAUTOPHAsS YueOHAsi HATPY3Ka (BCero) 20
B TOM YHCIIE:

TEOPETUYECCKUE 3aHATUSA 10

MIPAKTUYECKUE 3aHATUS 10

KypcoBas paboTa (IIpOeKT) -
Koncynprannm no temam
CamocrosiTesibHast padoTra od0yuariuerocs (Bcero) 121
B TOM YHCJIE:

caMoCTOATeNNbHAsE paboTa HaJ KypcoBOi paboTo (MIPOEKTOM) -
pechepam 50
cocmaeienue ypasHeHull 30
peuterue 3a0a4 41
00K1a0
coobwenue

HUmoecosas ammecmayus 6 ghopme - oughghepenyuposannozo 3auema
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2.2. KajengapHo-TeMaTH4eCKH IJIAH U coJep:KaHue Y4eOHOUH TMCUMTIITHHbI

HavMeHoBaHue pa3xesioB 1 TEM

CoaepskaHue y4eDHOI0 MaTepuaJja, JadopaTopHble PaldoThI H
MpaKkTH4YeCKHe 3aHATU, CAMOCTOSITeIbHadA padoTal
00VYaAIOIIIMXCHA, KYPCOBAas paooTa (IMPOEKT) (eciu|
mpeoycmompersl)|

O0bem
4acoB

YpoBeHb
OCBOECHHUS

Pa3nenl.O06mas u HeopraHuyeckas XUMHUsI.

OO01ast ¥ HeOPraHMYecKass XuMHsl.

109

Tema 1.1BBenenne. OCHOBHBIE XUMHYECKHUE
MIOHSATHSA U 3aKOHEL.

Cooeprcanue yueonozo mamepuana- 4acoe

12

1.1.1.BBenenue .OCHOBHBIE MOHATUSA U 3aKOHBI
XAMUH.

OcHoBHbIE NTOHATHUS XUMUU: BemectBo. Atom. Monekyna.
Xumudeckui anemeHT. Amutorponus. IIpocteie u cinoxHble
BeniecTBa. KauecTBEHHbBIN U KOJTMYECTBEHHBIN COCTAB BEILIECTB.
Xumudeckue 3Haku U popmMysbl. OTHOCUTETBHBIE aTOMHAS U
MoJIeKyJisipHas Macchl. KonndecTBo BemiecTna.

OcCHOBHBIE 3aKOHBI XUMHUH: CTEXHMOMETpHs. 3aKOH COXPAHEHUS
MaccChl BEHIECTB. 3aKOH MOCTOSIHCTBA COCTaBA BEUIECTB
MOJIEKYJISIPHON CTPYKTYpbI. 3aKOH ABOraJpo U CIEACTBUS UX HETO.

1.1.2.1lpakTuyeckoe 3ansitue Nel

«Pemenue PACYETHBIX 3a4a4 10 OCHOBHBIM 3aKOHAM XUMHH ».

Camocmoamenvuan paooma Nel. Paboma c yueonoi
aumepamypoii u Hnmepnem — pecypcamu. Cooouienus.
l.buotexHoorust U reHHasl uHxeHepusi — TexHosioruu XXI Beka.
2.HaHoTeXHOI0THs KaK MPUOPUTETHOE HAIIPABICHUE PA3BUTHS
HAayKHU U ITpou3BoJicTBA B Poccuiickoit Denepanuu.

10

Tema 1. 2. Ilepuoauyeckuit 3aKOH U
nepuoanyeckasa cucrema J.M.MeHnneneeBa

Cooepircanue yuedHozo mamepuana -5 4acoB

11
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1.2.1. Ilepuoauyeckuii 3aKOH U IEPUOANYECKAS
cucrema /.. MenneneeBa. CTpoeHue atoma .

Otkpeitue [1.1. MenneneeBsiM [leproanueckoro 3akoHa.
[lepnoauueckuii 3akoH B popmynuposke J[.W. Menneneesa.

[Teproanueckas TabauIa XUMUYECKUX JIEMEHTOB —
rpaduueckoe oTobpakeHue nepuoanueckoro 3akoHa. CTpykrypa
MEePUOINYECKON TaOIUIIbI: IEPUOBI (MaTbie U OOJIBIIKE), TPYIIIHI
(rmaBHas ¥ moOouHas ). ATOM— ClOXkHas yactuua. Aapo (IpoToHbI U
HEUTPOHBI) U ANIEKTpOoHHAas oboiouka. M3otomnel. CTpoeHue
AJNIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB MaJlbIX MEPUO/IOB.
Oco0eHHOCTH CTPOSHUS IEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB
00JIBIIMX NEPUOOB (IIEPEXOAHBIX d71eMeHTOB). [ToHsTHE 00
opoutainsx. S-, p- u d-Opoutanu. DIeKTpOHHbIE KOHOUTYpAITUH
aTOMOB XUMHUYECKUX 2JIEMEHTOB.

CoBpemenHas GOpMyIHPOBKA MEPUOIUIECKOTO 3aKOHA.
3HaueHue NepUOANYECKOro 3aKOHA U MEPUOINYECKON CUCTEMbI
xumudeckux anementoB [I.1. MenneneeBa ans pa3BUTUS HAYKU U
HNOHUMAaHU XUMUYECKOH KapTUHBI MUDA.

Camocmoamenvuan paooma Ne2. PaGora ¢ yueOHOM

Jurepatrypoii 1 UuTepHer — pecypcamu.Pedeparsl mo BbIOOPY.

e Xuznup u gesrenpHocTs .M. Menneneena.

* «[leprognyeckomy 3akoHy Oyyliee He TPO3UT Pa3pyIICHUEM. ..

* Cunre3 114-ro anemenTa — TpuyMd poCCHHUCKUX (HPU3UKOB-

AJIEPIIUKOB.

* M30TOMNBI BOJOpPOA.

* lcnionb30BaHuEe paJuOAKTUBHBIX U30TONOB B TEXHUYECKHUX LIETISX.
* PEHTreHOBCKOE M3IIyYeHHUE U €ro UCIIOJIb30BaHUE B TEXHUKE

Y MEJUIMHE.

10

Tema 1.3. CTtpoeHue BeliecTa

Cooepoicanue yueonozo mamepuana-8 uacos

21

1.3.1.OcHOBHBIE THUIIBI XUM. CBsA3U. MOoHHASA U
KOBAJICHTHBIE CBS3MH.

Karnonsl, ux oOpazoBaHue U3 aTOMOB B Pe3yJIbTaTe
npolecca OKUCICHUs. AHUOHBI, UX 00pa30BaHUE U3 aTOMOB B
pe3yJibTaTe npolecca BOCCTaHOBJIEHUs. MIOHHas CBs3b, KaK CBA3b
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MEX/ly KAaTHOHAMM U aHHOHAMHU 3a CYET 3JIEKTPOCTATUUECKOTO
nputsbkenus. Kiaccuukaiys HOHOB: 1O cocTaBy, 3HaKy 3apsija,
HAJIMYUIO THAPATHOW 000104KkU. IOHHBIE KpUCTANTNYECKUE
pemietkn. CBOKCTBA BEMIECTB ¢ HOHHBIM TUIIOM KPUCTAININYECKON
pemeTku. Mexanu3m 00pa3oBaHUsl KOBAJICHTHOM CBsI3U (OOMEHHBIN
U JIOHOPHO-AKIENTOPHBIN). DIEKTPOOTPULIATETBHOCTD.
KoBaneHTHsbIe nosisipHas U HenoJispHas cBsaA3u. KpaTHocThb
KOBAJICHTHOU CBSI3U. MOJIEKYyJIIpHBIE U ATOMHbIE KPUCTAIIIMYECKHE
pemietku. CBOKCTBA BEMIECTB C MOJIEKYJIIPHBIMU U aTOMHBIMHU
KPUCTAIIIMYECKUMH PELIETKAMU.

Camocmoamenvhan paboma Ne3 CooOieHue:
Merannudeckasi CBsi3b. ArperaTHbI€ COCTOSIHUSI BEIIECTB U
BOJIOPO/IHAS CBS3b.

10

Camocmosamenvhan paboma odyuarouuxcsa Ned

Paboma c yueonoit nrumepamypoii u Humepnem —
pecypcamu.CoobiieHue. (o BI0opy).

[1na3ma — 4yeTBepTOE COCTOSHUE BEILIECTBA.

* AMop(dHBI€ BelllecTBa B IPUPOJE, TEXHUKE, OBITY.

» OxpaHa OKpy>Karolen cpeabl OT XUMUYECKOTO 3arpA3HEHNUS.
KonnuecTBennsle xa-

PaKTEpUCTHKH 3arps3HEHUST OKPYKAIOLIEN CPEbI.

* [Ipumenenue TBepaOTO U ra3oobpazHoro okcuaa yrieposa (IV).
* 3aluTa 030HOBOI'O SKpaHa OT XMMUYECKOTO 3arpA3HEHUS.

* ['pybGoaucnepcHble CUCTEMBI, UX KiIaccuUKaIus u
UCIIOJIb30BaHKE B Mpodeccuo-

HaJIbHOU JAESITEIbHOCTH.

* KocMeTnyeckue renu.

* [I[puMeHeHue cycreH3nii ¥ AMYJIbCHI B CTPOUTEIIBCTBE.

10

Tema 1.4. Bona. PactBopbl. Dnekrponutruueckas
JUCCOIUAIUS.

Cooepoicanue yueonozo mamepuana -10 qacos

11
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1.4.1. Bonma. PactBopsl. PacTBOopenue.
DNEeKTpOIUTHYECKAs JUCCOLMAIUS BELIECTB

Bopna xak pactBopureinb. PacTBOpUMOCTB BEMIECTB.
Hacelnennelie, HEHACHIILIEHHBIE, IIEPECHIIICHHBIE PACTBOPHI.
3aBHCHMOCTb PaCTBOPUMOCTH I'a30B, KUIKOCTEN U TBEPABIX
BELIECTB OT Pa3INYHbIX (PAKTOPOB.

MaccoBas 10715 paCTBOPEHHOI'0 BEIECTBA JIEKTPOJINUTHI U
HEAJIEKTPOJIUTHI. DIIEKTPOIUTHYECKAsA Iucconnanus. MexaHu3Mbl
INEKTPOJIUTHYECKON TUCCOLUALMY IS BEIIECTB € PA3IUYHBIMA
THUINIAMHU XUMHUYECKOU CBA3U. | HIpaTupoBaHHbIE U
HEruJApaTUPOBAaHHbIC HOHBI. CTENEHb 2JIEKTPOIIUTHIECKOU
muccounanuu. CunbHble U cnadble 351eKTposIuThl. OCHOBHBIE
MIOJIOXKEHUS TEOPUU IEKTPOJIUTHUECKON nrucconnanuu. Kucinorsl,
OCHOBAHUS U COJIM KaK 3JIEKTPOJIUTHI.

Camocmoamenvnasn paooma No5  Cooduienue (1o BeIOOpPY)
PacTBopsI Bokpyr Hac. THITBI pacTBOPOB.

* Bona kak peareHt u cpena Juis XUMUYECKOTO TIpoLecca.

* Kuznsb u nearenbHocth C.AppeHuyca.

* Bxiag oTeuecTBEHHBIX YUEHBIX B Pa3BUTUE TEOPHUU
AIIEKTPOJIUTUYECKOM TUCCOIMAIINH.

* YcTpaHeHue KeCTKOCTH BOJIbI Ha MPOMBIIUICHHBIX MPEANPUSITUSX.

10

Tema 1.5. Kimaccudukarus HeopraHm4IecKux
COEIMHEHUN U UX CBOMUCTBA

Cooepoicanue yueonozo mamepuana -324aca

32

1.5.1.Kucnotsl 1 UX CBOMCTBA

KucnoTe kKak 27IeKTPOIUTHI, KX KJIacCH(PHUKAIUS TTO Pa3THIHBIM
MpU3HaKaM. XHMHUYECKHE CBOMCTBA KHUCIIOT B CBETE TCOPHH
AIEKTPOJIUTHUECKOM nuccorranun. OCOOEHHOCTH B3aUMOICHCTBHS
KOHIICHTPUPOBAHHOW CEPHOM M a30THOM KHUCIIOT C METaJUIAMH.
OCHOBHBIE CITOCOOBI TTOJTYYEHHUST KUCITOTHI.

1.5.2.0cHoBanus u ux coiictsa Cojii, OKCUIBI
HUX CBOICTBa

OcHoOBaHUS KaK JEKTPOIUTHI, UX KJIacCU(PHUKAIIHS IO
pa3NUYHBIM IPU3HaAKaM. XUMUYECKUE CBOMCTBA OCHOBAHUM B CBETE
TEOPUH BJIECKTPOIUTUYECKOMN Jrcconanuu. Pa3noxenne
HEPACTBOPUMBIX B BOJIe OCHOBaHUI. OCHOBHBIE CTIOCOOBI
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nostydeHus: ocHoBanuil. Coiin Kak 31eKTposuThl. Conu cpenHue,
KHCJIbIe U OCHOBHbIE. XMMHUYECKH CBOMCTBA COJIEW B CBETE TEOPUU
ANEKTpONUTHYECKOHN aucconuanuu. CrocoObl MoTyYeHus
coneit.I'uaponus coneit. Oxcupl u ux cpoiictBa. Coneobpa3zyroniue
U HecoseoOpa3yromue okcuibl. OCHOBHBIE,

aM(pOTEepHbIE U KUCIOTHBIE OKCUIbI. 3aBUCUMOCTD XapaKTepa
OKCHJIa OT CTENIEHH OKHUCIIEHUsI 00pa3yrolIero ero Merasia.
XUMHUYECKUE CBOMCTBA OKCHIOB. [loyueHne oKCHuioB.

Camocmoamenvnasn paboma Ne6 Paboma c yueonoi
aumepamypoit u Humepnem — pecypcamu.

CepHas KHCTIOTa — «XJIeO XUMUYECKOM MPOMBILIUIEHHOCTHY.
* Mcnonb30oBaHue MUHEPATBHBIX KUCIOT Ha TIPEANPUATUSIIX
pazIU4HOrO MpoduIs.

[TpaBuna paz6aBiaeHUs] CEpPHON KHUCIOTHI

10

Camocmosamenvnasn paooma Nel Paboma c yueonoii
aumepamypou u Humepuem — pecypcamu.

e OKCHUBI U COJIM KaK CTPOUTEIbHBIE MAaTEPUAIIBL.

* Mctopus rurca.

* [IoBapeHHas COJIb KAK XUMHUYECKOE ChIPBE.

* MHOTOMHMKUYM KapOOHAT KaJbIUsi: B IPUPOJIE, B MPOMBIIUICHHOCTH,
B OBITY.

10

Camocmosamenvhan paboma NeB

1.ITonstue o pH pactBopa. Kucnornas, menodnas,
HEUTpanbHas cpelibl pacTBOPOB. 2. Pelienue 3aaa4, cCocTaBICHHE
YpaBHEHUU

10

Tema 1.6. Xumuyeckue peakiuu

Cooepicanue yueonozo mamepuana-1 uac

1.6.1.ITpakTuueckas padora No 2.
Kiraccudukarus XuMA4ecKnX peakiui

OKHCIUTEITbHO-BOCCTAHOBUTEIIHLHEIC pCaKIu.

Peakmuu coequHeHMsI, pa3noKeHus, 3aMeleHus, 0OMeHa.
Karanutnueckue peakiuu. OOpaTuMble 1 HEOOPATUMBIE PEAKITHH.
['oMOTeHHbIEe ¥ TeTEePOTeHHBIE PEAKITNU. JK30TEPMUUECKUE U
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SHJO0TepMHUUECKUE peakinu. TermioBon 3pPeKkT XuMUIEeCKIX
peakiuii. Tepmoxumuueckue ypaBHeHus1. CTENEHb OKUCICHUS.
OKHCIIHUTEb ¥ BOCCTAHOBJIEHHE. BOCCTAHOBUTEIb M OKHCIICHHE.
Mertoz 351eKTpOHHOTO OanaHca JJisi COCTaBJICHUS ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakunil. CocTaBieHue
OKHCITUTEIbHO-BOCCTAHOBUTENBHEIE peakiuu. [Togdop

KO3 (UIIUEHTOB.

Tema 1.7.MeTajuibl U HEMETAJLIHL.

Cooepoicanue yueonozo mamepuana -21 qac

21

1.7.1. Ilpaktuueckast pabora Ne 3.
OOmas xapakrepucTika MetauioB. OOmas
XapaKTePUCTUKA HEMETAIIIOB.

Oco0eHHOCTH CTPOCHHUSI aTOMOB U KPUCTAILIOB.
dusnueckue cBoricTBa MeTamuioB. Knaccudukaius MeTanioB 1o
pa3JIMYHBIM ITPU3HAKAM. XUMHUYECKUE CBOMCTBA METAJIOB.
DJIEKTPOXUMUUYECKUN Pl HAPSIKEHUN MeTalIoB. MeTamiorepmusi.

OO6mue cnocoOwl moaydeHus MeTauioB. [lonsTue o
Metautypruu. [lupomeramnyprus, ruJpoOMeTauIyprus u
anekTpoMeTaiuTyprus. CriiaBbl 4YepHbIE U IIBeTHbIE. OCOOEHHOCTH
cTpoeHust aToMoB. HemeTanibl— npocThie BENecTBa. 3aBUCUMOCTh
CBOMCTB TaJIOT€HOB OT UX IOJ0XEHUs B [lepuoanueckon cucreme.
OKHUCIUTEIBHBIC H BOCCTAHOBUTEIILHBIE CBOMCTBA HEMETAJLIOB B
3aBUCUMOCTH OT WX ITOJIOKEHUS B PALY SIECKTPOOTPULIATETHOCTH.

Camocmosmenvhnan pavoma Ne 9. «O01IMEe CBONCTBA METAIIIOBY

10

Camocmoamenvnaa paooma Nel0 coobuenusn no 1o BIOOpYy

* Posib MeTaJIJIOB B UCTOPUU YeJIOBEUECKOWN HUBMIM3auuu. Mctopus
OTEUYECTBEHHOM YepHOU MeTaiTypruu. COBpeMEHHOE
METAJLTYPTUYECKOE IPOU3BOACTBO.

* lcTopust 0TeueCTBEHHON BETHOU METAJLTypruv. Posbs MeTaiuioB u
CILJIABOB B HAYYHO- TEXHUYECKOM IPOTpecce.

10
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* Koppo3ust MeTaiioB 1 criocoObl 3alIUTHl OT KOPPO3HUH.
* lnepTHBIE UM OJarOpOJHBIE ra3bl.

* Poxxaromyie cosm — rajoreHsl.

* lcTopus MIBEACKON CIIMYKHU.

Paznen 2. Oprannueckasi XuMus. Cooepotcanue yueonozo mamepuana- 32 4aca 32
2.1. OcHOBHBIE MOHATHUSI OPTAHUUYECKON XUMUH 1
Y TEOPHS CTPOCHUS OPTraHUYECKUX COCTUHCHUN
2.2. YT1IeBoI0po bl U UX MPUPOIHBIE Cooepotcanue yueonozo mamepuana-13 uacoe 13
HMCTOYHUKH
Tema 2.2.1. IlpeaeabHble AJIKaHBI: TOMOJIOTUYECKUH Psi/l, ©30MEPHSI 1 HOMEHKJIaTypa 1
YIJIEBOIOPObI(AJIKAHBI) ankaHoB. XMMHUYECKHE CBOWCTBA aJKaHOB (METaHa, ITaHa):
ropeHue, 3aMelieHne, pasjaoxeHue, aeruapuposanue. [Ipumenenue
aJIKaHOB Ha OCHOBE CBOMCTB.
Camocmosamenvhasn paooma Nelle Xumus yrieBogopoaHOTO 10
CBIPBS
2.2.3 .AnKeHbI , IUEHBI, UX CBOICTBA DTUsEH, ero noxy4yeHue (IeruIpupoBaHueM dTaHa, 1

JEToJIMMepU3aIiieid MOMMATIIICHA). [ 'oMoTorHaecKuii psij,
M30MEpPHs, HOMEHKJIaTypa aJIkeHOB. XUMHUUYECKHUE CBOMCTBA
ITUJICHA: TOPEHHE, KaUeCTBEHHBIE Peakny (00eCIIBEUNBAHHE
OpOMHOMI BOJIbI M pacTBOpa MepMaHraHaTa KaJius ), THApaTaIus,
nonumepusanus. [I[pumMeHeHne 3TuieHa Ha OCHOBE CBOMCTB.
[lonsiTe 0 MUeHax Kak yriieBoAopoAax ¢ ABYyMs JIBOMHBIMU
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cBa3siMu. ConpsKeHHbIE TMeHbl. XUMUYECKHUE CBOMCTBA OyTaueHa-
1,3 u u3onpeHa: odbecuBeunBaHUE OPOMHOM BOJBI U MTOJIMMEPHU3ALUS
B Kaydykd. HaTypanpHBII U CHHTETHYECKHE KaydyKH. Pe3nna.

AnetuneH. XMMAYECKUE CBOMCTBA allETUIIEHA: TOPEHHUE,
obeciBeunBaHre OPOMHOM BOJIBI, TPUCOECIUHEHUE XJIOPOBOIOPOIA
u rugparanus. [I[puMeHneHue aneTuieHa Ha OCHOBE CBOMCTB.
MexknaccoBast U30MEpUs C AJIKaAUEHAMHU.

2.2.5.Apensl. [IpupoaHble HCTOYHUKU benson. Xumuueckue cBoiicTBa O€H307a: TOPEHHE, peaKun 1
YIJI€BOAOPOIOB. 3amMeleHus (raJoreHupoBanye, HuTpoanue). [lpumenenue

OeH301a Ha OCHOBE CBOMCTB. [IpupoaHbIil ra3: cocTaB, MPUMEHEHUE

B Ka4eCTBE TOILJIMBA.

Hedts. CoctaB u nepepabotka HedTH. [leperonka nedtu.

HedrenpoayKThl.
Tewma 2.3. Kucnopomocoaepxaiiue oprannueckue | Codepicanue yueonozo mamepuana -15 vacon 15
COETUHEHUSI.
2.3.1 Ilpaktuueckas padota Ned. CriupThl. [Tomyuenue sTaHoa OPOKEHUEM TIFOKO3bI U THApPATAIUCH 4

®enonbl. XKupsbl. YriieBos

sTuieHa. [ uapokcuinbHas rpymnmna kak pyHkinonanpHas. [lonarue o
MpeJEIbHBIX OJJHOATOMHBIX CIIUPTaxX. XMMHUUYECKHUE CBONCTBA
ATaHOJIA: B3aMMOJICHCTBUE C HATpUEM, 0Opa30BaHME MPOCTHIX U
CJIOKHBIX 3(UpPOB, OKHCIICHHE B anbaerul. [I[pumMeHenne 3TaHosa Ha
OCHOBE CBOMCTB. AJIKOTOJIN3M, €TO MOCIEICTBUS U
peaynpexKICHUE.

['munepun kak npeacTaBUTEIh MHOTOATOMHBIX CITUPTOB.
KauecTBeHHas peakius Ha MHOTOaTOMHBIE CIIUPTHI. [IpruMeHeHne
TJIUIEpPUHA.

dusnyecKue U XUMHUYIECKUe CBOMCTBa (heHosa. BzaumHoe
BIIUSTHUE aTOMOB B MOJIEKYJie )eHOJIa: B3aUMO/ICHCTBUE C
TUIPOKCUIOM HATPHsI M a30THOM KucioToil. [Ipumenenue denona
Ha OCHOBE CBOWCTB.
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Camocmoamenvnan pavoma Nel?2. CooOiieHus:
TOKCUYHOCTH ACHCTBUSI JIbJACTUIOB U KETOHOB Ha KUBbBIC
OpPTaHU3MBI.

10

Camocmoamensnan pavoma Nel3 MHOT0o0Opasue
KapOOHOBBIX KHUCIIOT (1I1aBeJIeBasi KUCIOTA KaK JBYXOCHOBHAS,
aKpUJIOBAasl KMCJIOTA KaK HeTpeaeNbHas, OeH30MHast KUCIOTa KaK
apoMaTH4ecKas).

Tema 2.4. Azotocoziepxaliye OpraHuuecKue Cooepoicanue yueonozo mamepuana -3 4aca 3

coenuHenus. [lonmumepsl.

2.4.1. AMMHBI. AMUHOKHCIIOTHI, OCJIKH, Ilpakmuueckaa paboma NeS. [lonsatue 06 amMmuHax. 3

MOJINMEPBHI. AnudaTndeckue aMuHbI, UX KiIaccu(uKaus 1 HOMEHKIATypa.
AHWINH, KaK opraHndeckoe ocHoBanue. [lonydeHune anunmHa u3
HUTpoOeH3omna. [IpuMeHeHre aHuIMHA HA OCHOBE CBOMCTB.
AMUHOKHUCIOTHI Kak aM(oTepHble AUPYHKIIMOHATIbHbIE
OpraHUYecKHe COeAMHEHUs. XUMUYECKUEe CBOMCTBA aMUHOKHUCIIOT !
B3aMMO/ICICTBHUE CO IEJI0YaMH, KUCIOTaMU U JIPYT C IPYTOM
(peakuus nonukoHAeHcanuu). [lenTunnas cBsi3b ¥ MOTUNEITHIBI.
[TpumMeHeHe aMHMHOKHCIIOT HA OCHOBE CBOICTB.
JuddepernupoBaHHbIN 3a4eT

Hroro 141
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XAPAKTEPMCTUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJILHOCTH

CTYJAEHTOB.

Coaep:xxanue o0y4yeHus

XapaKTepuCTHKA OCHOBHbIX BH/10B
AeATeJILHOCTH CTYJAEHTOB
(Ha ypoBHe y4eOHBbIX JeiiCTBHI)

Baxuelinmue xuMu4eckKue
MOHATUSA

VYMeHue AaBath ONpeAeIcHue U
OIEepUPOBATh CIEAYIOIUMHA XUMUYECKUMHU
HOHSTHUSIMH: BEUIECTBO, XMMHUUECKHUIA
JJIEMEHT, aTOM,

MOJIEKYJa, OTHOCUTENIbHbIE aTOMHAs U
MOJIEKYJISIpHAs. MAacChl, HOH,

AJUTOTPOIHS, U30TOIbI, XUMUYECKas! CBA3b,
AJIEKTPOOTPULATENBHOCTD, BaJICHTHOCTD,
CTENEeHb OKUCIIEHUS, MOJIb, MOJISIpHAs
Mmacca,

MOJIIPHBIN 00beM ra3000pa3HbIX BEIECTB,
BEIIECTBA MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBHI,
AIIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAS TUCCOLUALIUS,
OKHUCJIMUTENh U BOCCTAHOBUTEIb, OKHCIICHUE
Y BOCCTAHOBJIEHUE, TEINIOBON 3 peKT
peaxiu, CKOPOCTb XUMHUUECKOH peakiu,
KaTaJlnu3, XUMUYECKOE paBHOBECHE,
yIJIepOJIHBIN CKeNeT, GyHKIMOHAIbHASA
rpynma, u3o0Mepus,

rOMOJIOTHSI

OcCHOBHBIC 3aKOHBI XUMHH

DopMyIMPOBaAHUE 3aKOHOB COXPaHEHUS
MAacCHhI BEIIECTB U IIOCTOSIHCTBA COCTaBa
BEIIICCTB.

YcraHoBKa MPUYMHHO-CIIEICTBEHHOM
CBSI3M MEXJy COJICp’KAaHUEM 3TUX 3aKOHOB
Y HallUCaHUEM XUMHUYECKUX HOpMyIT U
YPaBHECHUU.

YcraHoBKa 3BOJIIOIIMOHHON CYIIIHOCTH
MEHJIEJICEBCKOM U COBPEMEHHOM
(bOpMyYITHPOBOK MEPUOTUUECKOTO 3aKOHA
. . MenaeneeBa. O0bsicCHCHUE
(M3UYIECKOTO CMBICIa CUMBOJIUKH
MePUOANYECKON

TaOJULBI XUMHYECKHUX d1eMeHTOB []. 1.
MenpeneeBa (HOMEPOB AJIEMEHTA,
neprojia, TPYINbl) U YCTAaHOBKA MIPUYUHHO-
CJIECTBEHHOM CBSI3U ME¥K]y CTPOEHUEM
aToOMa M 3aKOHOMEPHOCTSAMH U3MEHECHUS
CBOWCTB 2JIEMEHTOB U 00pa30BaHHBIX MU
BEIIECTB B IEPUOAAX U IpyIax.
XapaKTepuCTHKA SJIEMEHTOB MAJIbIX U
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OONBIINX NEPUOOB M0 UX MOJOKEHUIO B
[Iepnognueckon cucreme /1. M.
Menneneena

OCHOBHBIE TEOPUN XUMHUHU

YcraHoBKa 3aBUCUMOCTH CBOMCTB
XUMHYECKHX BEUIECTB OT CTPOCHUS ATOMOB
00pa3yoIINX UX XUMUYECKHUX JIEMEHTOB.
XapaKTepUCTUKA BA)KHEUIIINX THUIIOB
XUMHYECKHUX CBSI3EH U OTHOCHUTECIHLHOCTH
ATOU THUIIOJIOTHH.

OO0OBsICHEHHE 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTABA U CTPOCHHUS
KPUCTAJUIMYECKUX PELIETOK.
DopMyIUPOBKA OCHOBHBIX MOJOKEHUN
TEOPHUHU DJICKTPOJUTUUECKON TUCCOIUALINT
Y XapaKTEPUCTHUKA B CBETE ATOW TEOPUH
CBOWCTB

OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
coeuHeHn. @OpMyITMPOBKA OCHOBHBIX
MOJI0KEHUN TEOPUU XUMHUYECKOTO
CTPOEHUSI OPTaHHUYECKUX COCIMHEHUMN U
XapaKTEPUCTUKA B CBETE 3TON TEOPUU
CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COEIMHEHUN

Baxnenmne BeniecTsa 1 MaTepualibl

XapaKTepuCcTUKa COCTaBa, CTPOEHUS,
CBOWCTB, MOJyYEHHS U IPUMEHEHUS
BakHenmux MetaioB (IA u Il A rpynm,
AJIOMUHHS, JKeJle-

3a, a B €CTECTBEHHO-HAYYHOM Mpoduiie u
HEKOTOPBIX d-3JIEMEHTOB)

Y UX COEUHEHUN. XapaKTEePUCTUKA
COCTaBa, CTPOCHMUS, CBOMCTB, OJIyYEHUS U
npume-

HeHus BaxHeHmux HemeTauios (VI A,
VIIA, VIA rpymm, a Takke a3oTa u
docdopa, yriepona u KpeMHUS, BOJAOPOIA)
Y UX COEUHEHUN. XapaKTEePUCTUKA
COCTaBa, CTPOCHUSI, CBOMCTB, MTOIYYEHUS U
npume-

HEHMS BaXKHEUIINX KJIACCOB
YIJIEBOJIOPOJIOB (JIKAHOB, IUKJIOATKAHOB,
AJIKEHOB, AJIKKWHOB, aPEHOB) U UX Hanbolee
3HAUYUMBIX

B HAPOJAHOXO3AMCTBEHHOM IJIaHE
npejacTaBuTeNnei. AHaIOruuHas
XapaKTEPUCTUKA BAXKHEUIINX
MpEeACTaBUTEIIEH

JIPYTUX KJIAaCCOB OPraHUYECKHUX
COCIMHECHUI: METAHOJIA ¥ ITAHOJIA,
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CJIOXKHBIX 3(QHUPOB, KUPOB, MBLI,
anpaeruioB (hopmManbAeTUI0B U
aleTanbAeTHAa), KETOHOB (aIleToHA),
KapOOHOBBIX KUCIIOT (YKCYCHOW KHCIIOTBHI,
JUTSL €CTECTBEHHO-HAYYHOTO PO
NIPEICTABUTEIICH IPYTUX KIIACCOB KHCIIOT),
MOHOCaXapuJ0B (TJIFOKO3bI), JUcaxa-
pUI0B (caxapo3sbl), MOJHUCAXAPUIOB
(kpaxmasia ¥ 1eJITI0NI03bI ), aHIIINHA,
AMUHOKHCJIOT, OCITKOB, NCKYCCTBEHHBIX U
CUHTETHUYCCKHX

BOJIOKOH, Kay4yKOB, TJIACTMACC

XUMHYECKH I A3BIK
M CHMBOJINKA

Hcnonb3oBaHue B yueOHOH U
poQeCcCHOHATBHOM JACSITEIHLHOCTH
XUMHUYECKUX TEPMHUHOB M CHUMBOJIUKH.
Ha3BaHue M3y4eHHBIX BEIIECTB IO
TPUBHAILHOW WITH MEXTyHAPOIHON
HOMEHKJIATYpE U OTPAKEHUE COCTaBa ITUX
COCJIMHEHUH C TIOMOIIBI0 XUMUYECKIX
dbopmyn. OTpakeHHE XUMUIECKUX
TPOIIECCOB C TIOMOIIBIO YPaBHEHHIA
XUMHUYECKHUX PeaKui

XuMH4YecKHe peakuuu

OOBsicCHEHHE CYIIHOCTH XUMHYECKUX
nporieccoB. Kimaccudukanms
XUMHYECKUX PEAKIHIA M0 Pa3TMYHbIM
NpU3HAKAM: YHCITy U COCTaBY MPOIYKTOB U
peareHToB, TerioBomy 3dekry,
HarnpaBJICHHIO, (pa3e, HATHIUIO
KaTaJIn3aTopa, N3MECHCHHIO CTETICHEH
OKHCIICHHS 3JICMEHTOB, 00pa3yIOIINX
BEIICCTBA.

YcTaHOBKA MPU3HAKOB OOIIETO H
Pa3IMYHOTO B TUTIOJIOTHH PEAKITHH JIsI
HEOPTaHUYECKON M OpPraHMYECKOW XMMHH.
Krnaccudunukanus BemecTB U mMpoIeccoB
C TOYKH 3PCHUS OKUCIICHUS-
BoccTaHoBJIeHUs. COCTaBIEHUE YpaBHEHUN
PEaKIHii ¢ MOMOIIIBIO METO/1a
3JICKTPOHHOTO OaJlaHca.

OOBbsiCHEHHE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIIUU U TOJIOKEHUS
XUMHUYECKOTO PAaBHOBECHUS OT PA3TUYHBIX
dbakTopoB

XUMHYECKHH IKCIIEPUMEHT

BrlmonnHeHne XMMHYECKOT0 SKCIIEPUMEHTA
B [TIOJIJHOM COOTBETCTBUU C MIPABUIIAMU
0e30MacHOCTH.

Hab6mronenue, puxcarus u onvucanue
pE3yJIbTaTOB MPOBEIEHHOTO IKCIIEPUMEHTA
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Xumuyeckass uHGpopMauus

[IpoBeneHne caMOCTOATENBLHOTO TIOUCKA
XUMHUYECKOU HH(pOpMAaIIH C
MCIOJIb30BAHUEM PA3JIMYHbBIX HCTOYHHUKOB
(Hay4YHO-TIOITYJISIPHBIX

U3JaHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB UuTepHeTa).

Hcnons30BaHNE KOMITBIOTEPHBIX
TEXHOJIOTUH JJ11 00pabOTKH U Iepenaun
XUMHUYECKOU HH(pOpMALIMK U €€
IpeJICTABJICHUS B pa3JIU4HbIX (popmax

Pacuersl o xuMu4eckum (popmyaam
U YPaBHEHUSIM

YcraHoBKa 3aBUCUMOCTH MEXKITY
Ka4eCTBEHHOUN U KOJIMYECTBEHHOU
CTOpPOHAMH XUMHUYECKUX OOBHEKTOB U
MpouEeccoB. PellleHne pacyeTHbIX 3a1a4 1Mo
XUMUYECKUM HOpMyJIaM U YPaBHCHHSIM

IIpopunsHoe u npodeccuoHAIBLHO
3HAYHMOE
coaeprKkaHue

OOBbsicHEHNE XUMHYECKUX SIBJICHUI,
MIPOUCXOAIINX B IPUPOJIE, OBITY U Ha
npou3BojcTBe. OnpeneneHue
BO3MOKHOCTEH MPOTEKAHUSI XUMHUECKUX
MpeBpaIeHU B PA3IUYHBIX YCIOBUSX.
ColnroieHre mpaBuil SKOJIOTUYECKH
I'PaMOTHOTO MOBEJICHUSI B OKPY-

)aroren cpene. OneHKa BIUSHUS
XUMUYECKOTO 3arPsSI3HEHUS OKPYKAIOIICH
Cpe/bl Ha OpraHu3M YeJIOBEKa U JpyTrue
JKUBBIE Opranu3Mbl. CoOMIOACHUE TIPABUIT
6e3omacHOro oOpaIeHus ¢ TOPIYUMH U
TOKCHYHBIMHU BEIIECTBAMH, JJaOOPATOPHBIM
obopynoBanuem. [ToaroToBka pacTBOpoB
3a/ITaHHON KOHIICHTPAIMH B OBITY U Ha
MIPOM3BO/ICTBE.

Kputnueckas orieHKa TOCTOBEPHOCTH
XUMHUYECKOW HH(POpMAIIHH,
MOCTYMArOIIEH U3 pa3HbIX HCTOYHUKOB
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3. YCJIOBUS PEAJIM3AIIMA YUEBHOM JUCIUILINHBI

3.1. TpeGoBanusi K MMUHUMAJIBHOMY MAaTePHAJIbHO-TEXHUYECKOMY O0ecre4eHH 0

Peanuzarus yueOHON TUCHUIIIUHBI TpeOyeT HATU4Ks yueOHOTO KaOuHeTa « XUMHUSIY;

Ob6opynoBanue yueOHoro kabunera: 1. [lepronuyeckas cucrema anemenTos J1. U.
MeHnpeneena (Tadimiia).

2. DIEKTPOXUMHUYECKUMN DI HAIPSKEHUNA
MeTaJuIoB (TabauIa).

3. Tabmuira «PacTBOPUMOCTE COJIEH,

OCHOBAHHUM, KHCJIOT B BOJC».

4. TaOauel

Texaudeckue cpeacTBa 0OyICHUS:

1. Kommerotep B coope Intel Original LGA-1155 Pentium G2120

2.ITpuntep HP Laser Jet 1020

3.Mynbrumenuiineiii npoextop Vivitek D519

4. Inanpoekrtop Jletn

5. dunanpoexrop CBUTA3b

O6opynoBanue JadopaTopuu ¥ pabOUYNX MECT JJabopaTOpPHH: HAOOPHI TaOJIHIL,
BHjieoMaruuTohoH ¢ Habopom DVD dunprMoB

IIpubopvl, annapamypa, uncmpymernmol
1. Becsl paBHOIUIEUEBBIE, PYUHBIE C TIpeieIaMy B3BelMBaHus B rpammax: ot 0,02 T.
molr.;
Pa3noBec
Juctunmarop

4.OrHeTymuTenu
CroupTomeTphl
CeTku MeTayuIMUecKe acOECTUPOBAHHBIE PAa3HBIX PA3MEPOB
[TaTuB MeTauIMYeCKui ¢ HAOOPOM KOJIEI] U JIATIOK
taTuB mist mpoOUpok
. CnupTtoBka
10. Mukpockon 6uonornyeckuii (OnHokyssp 4-100x)
11. ApeomeTtp
12. BeITspkHOM mKad
Ilocyoa u ecnomoeamenvhvie Mamepuavl

©ONOUAWN

[taTuB 1abOpaTOpHBIA IS 3aKPEIUICHUSI TIOCY Il U IPUOOPOB € 2-3 mankaMu
[TpoGupku

Boponka nabopaTtopHas

Konba konndeckast pa3Hoil eMKOCTH

[Taiouku CTEKIISIHHBIE

[Iunerka riasHas

CrakaHbl XUMUYECKHE PA3HONH €MKOCTH

CrexJia mpeIMETHBIE

9. Turnu dapdopossie

10. HunmuHapbl MepHBIE

NGOk~ wDdDE
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11.Yamka BeIapuTeIbHAS

12. [Ilun1s! TUTETbHBIE
13.bymara ¢unbTpoBaHHas
14.Bara rurpockonuyeckas
15. Jlepxatens a1 mpoOUpoK
16.1lItatuB myst IPOOHPOK
17.Epiu 1y1st MOMKY KOJIO ¥ TPOOUPOK
18. Hoxxauist

19.TlonmoTtente

20.Kpyxxku dapdopoBbie
21.Crexia 4acoBble

22. X¥MHYECKHE pEaKTHUBBI
23. X¥UMHUYECKHE UHIUKATOPbI

IIporpammHoe odecrieueHue

MS Win XP Professional SP2 32-bit Russian Legalization DVD license Ne43899319,
nuteH3uoHHbIH 1oroBop ot 07.05.2008 (OO0 "HIIO Unnyxkius

bpsiackoe mpenct."), "Microsoft Office Standard 2007" Microsoft Open License

43178755 (OOO "HIIO Wuaaykmus"), HOMEp 3aka3za TOPrOBOrO TMOCPETHUKA
ML766281-3

3.2. UudopmannonHoe odecnevyeHne y4eOHOM U CIIUTLIHHBI
IlepeyeHb pexoMeHayeMbIX Y4eOHbIX U31aHuii, UHTEepHET-pecypcos,
AONOJHUTEJIBbHOM JINTEPATYpPhbI

OcHogHble UCTOYHUKU.

1. Tabpuensu O.C., OctpoymoB W.I'. Xumus mis npodeccuii U crieruaibHOCTEH
TexHudeckoro npoduisa. M.: Akagemus, 2017. 272 c. (14 2x3.). — ISBN 978-5-
4468-4315-2

2.  Kiomos III.A., ITepmuka O.B. Oprannueckas xumusi. CI10. 9bC «Jlanby, 2022.
43 c¢. — ISBN 978-5-8114-7321-2. DnekTpoHHbII pecypc. Mcrounuk nocrymna:
www.profspo.ru

Jononnumenvubie UCMOYHUKU!

1. Tabpuensn O.C., OcrtpoymoB WN.I'., CnagkoB C.A. Xumus. 11 kmacc. ba3oBbrit
ypoBeHb. M.: Akaxemusi, 2022. 200c. ISBN 978 — 5-09-06871-6. DnexTpoHHbIH
pecype. Url: www.catalog.prosv.ru

2. Tapmun, A. II. Opranndeckast XuMHsl B pUCYHKaX, TabIuIax, cxemax : yueoHoe
noco6ue / A. I1. Iapmnn. — 4-e uzn. — Cankr-IlerepOypr : XUMU3IAT, 2022.
— 184 ¢. — ISBN 978-5-93808-384-4. — Tekcr : anekrponnsiid // I{udposoit
obOpazoBatenbubiii  pecypc  IPR SMART : [caiiT]. —  URL:
https://www.iprbookshop.ru/121306.html (zara o6pamenus: 29.04.2022).

3.  Hcumpopos, B. A. Dkonorudeckas xumus : yueOHoe mmocobue aist By30B / B. A.
Ucunopos. — 4-e u3n. — Cankt-Ilerepoypr : XUMU3JAT, 2022. — 304 c. —
ISBN  978-5-93808-390-5. — Tekcer : omekrponHbii //  IludpoBoit
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http://www.profspo.ru/
http://www.catalog.prosv.ru/

oOpazoBarenbHblii  pecypc  IPR SMART : [caiiT]. —  URL:
https://www.iprbookshop.ru/122440.html (nata obpamienus: 24.06.2022)

4. Jlesuukuit M.M. Jlo6po mnoxamoBatb B xumuto, 2021. Mctounuk nocrymna:
www.profspo.ru

5. Ilenuka B.U., AdanacbeBa O.0., JIaBpentbeBa O.B. Opranunyeckas Xxumus. Yu.
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METOAUYECKOE OBECIHHEYHEHUE JUCIHHUIIJIMHBI
3.2. 1.YMK
3.2.2.Meroanyeckue yKa3aHus 10 MPOBEJICHUIO MPAKTUYECKUX paboT o XuMHUH
3.2.3.MeroauyecKkue yKazaHus 10 BHEAyAUTOPHOM paboTe no XuMuu

3.3. MeToau4yeckue peKOMeHIAMHU 1JI HHBAJIU/I0B M JIMI C OrPAHUYEeHHBIMH
BO3MOKHOCTSIMHU 3/10POBbSI

st o0yyaronxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBBSI MOTYT
OpUMEHSTCS cieayione (GopMbl OpraHu3aliy IeJarorudeckoro Impoiecca u
KOHTPOJISI 3HAHUU:

0151 C1ab0BUOAUUX.:

- obecnieunBaeTCs MHANBUAYAJIbHOE paBHOMEpHOE ocBelieHne He meHee 300
JIIOKC;

- JUIS  BBINIOJIHEHHUS KOHTPOJBHBIX 3aJlaHWA TIPH  HEOOXOAMMOCTH
MPEIOCTABIISETCS YBEIMYHUBAIOIIEE YCTPOUCTBO;

- 3aJ1aHUs IS BBITIOJTHEHUS, @ TAK)KE€ MHCTPYKIUS O TOPSAJIKE BBITIOTHEHUS
KOHTPOJIBHBIX 33JIaHui 0(DOPMIISIOTCS yBETMICHHBIM IIpudTOoM (pasmep 16-20);

OJIs1 27LYXUX U CAADOCTIIUAWUX.

- oOecrieuynBaeTCss  HaNW4WEe  3BYKOYCHWJIMBAIONIEH  ammapaTypsl

KOJIJIEKTUBHOTO MIOJIb30BaHUS, pu HEO0O0XOUMOCTHU o0yJarommxcs
MPEIOCTABIISIETCA 3BYKOYCHJIMBAIOIIAs armaparypa VHJINBU1YaJIbHOT O
MOJIb30BaHUS;

- IS JIAIT ¢ TSDKEJIBIMHA HAPYIICHUSMH PEUH, TIYyXHX, CIA0OCIHBIIIAIIIX BCS
KOHTPOJIbHBIC 3aJlaHus IO JKEJaHHWI0 OOyYaromuXCs MOTYT IPOBOJAUTHCS B
MUCbMEHHOU (hopme.
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OcHoBHOI (opMoOIl oOpraHu3alMM NEJArOrH4ecKoro Iporecca SABISAETCS
MHTErPUPOBAaHHOE OOyY€HHWE HMHBAJIHJIOB, T.€. BCe OOydaromuecss 0O0y4aroTcsi B
CMEUIaHHBIX TIpynmnax, MMET BO3MOXHOCTh IOCTOSHHO OOIIAThCS  CO
CBEPCTHUKAMH, JIErYe aJanTUPYIOTCS B COLIUYME.

4. KOHTPOJIb Y OLIEHKA PE3YJBTATOB OCBOEHHUS YYEFHOM
JAUCHUIIJINHBI

KoHTpoJb U omeHKa pe3yibTaTOB OCBOCHUS y4€OHON TUCHUILIIMHBI OCYIECTBIISICTCS
MpernojaBaTejeM B TPOIIECCE MPOBEACHUS MPAKTHUECKUX 3aHATUM U J1aOOpaTOPHBIX
paboT, TECTUPOBAHMS, a TAKKE BBITIOJHEHUS 00yUYaIOIIUMUCS WHIUBUAYAIbHBIX 3a/laHUMN,
MPOEKTOB, UCCIICIOBAHUM.

Pe3yabTaThl 00y4yeHHust ®opMbl U METOAbI KOHTPOJISA U
(0CBOCHHBIC YMEHHS, YCBOCHHbIC 3HAHMS) OLICHKH Pe3yJIbTATOB 00y4eHH s
B pesynbrare ocBoeHUs yueOHON AUCIMILTUHBI
«XuMHs» 00yJaromMiCs T0JKEH YMETh: Texymuii KOHTPOJb B hopme:
* Ha3bIBaTh: U3YUYEHHBIE BEIECTBA IO v/ caMOCTOSTENBHBIX PadoT;
TPUBUAIIBHOW U MEXAYHApPOIHOU v’ 11a00paTOPHBIX M MPAKTHYECKUX
HOMEHKJIATYpE; pabor;

* OIpEIENATh: BAJICHTHOCTh U CTENICHb
OKHCJICHUSI XUMUUYECKHUX DJIEMEHTOB, THII XUMHYECKHUX TUKTAHTOB;
XUMHYECKOM CBSI3U B COCAMHEHUSIX, 3aps]l HOHA, KOHTPOJIBHBIX PabOT MO TeMaM
XapakTep Cpe/ibl B BOJHBIX pacTBOPax y4eOHON JUCITUTIIIUHBI.
HEOPraHWYECKUX U OPTaHUYECKUX COCIUHEHUM,
OKUCIIUTENb U BOCCTAHOBUTEIb, IPUHAICKHOCTD
BEIIIECTB K Pa3HbIM KJIaccaM HEOPTaHMYECKUX U
OPTraHUYEeCKUX COCIMHEHUI;

* XapaKTepHU30BaTh: JJIEMEHTHI MAJIBIX TIEPHUOJIOB
1o ux nosioxkeHuto B [lepronuueckoit cucreme
JI.1. Menpaeneena; o0mue XMMUYECKHUE CBOMCTBA
METaJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX U OPTAaHUYECKUX COCAMHEHU;
CTPOEHUE U XMMHUYECKUE CBOMCTBA N3YUYEHHBIX
HEOPraHWYECKUX U OPTAaHUYECKUX COCAMHEHUI;

* OOBACHSITH: 3aBUCUMOCTH CBOMCTB BEIIIECTB OT
HX COCTaBa U CTPOCHHUS, IPUPOTY XUMHUUECKOM
CBSI3M (MOHHOM KOBaJICHTHOM, METAJUIMYECKOU U
BOJIOPOJIHOM ), 3aBUCHMOCTh CKOPOCTH
XMMHUYECKOW PEAKIUU U MTOJ0KEHUE XUMUYECKOTO
PaBHOBECHS OT Pa3IMUHBIX (PaKTOPOB;

* BBINOJHATh XUMHUYECKUN SKCTIEPUMEHT: IO
pacro3HaBaHUIO BAXKHENIINX HEOPIraHUYECKUX U
OpPraHUYECKUX COCIUHEHUN;

* IPOBOJHUTH: CAMOCTOSTEIbHBIN TOUCK
XUMHUYECKON WH(OPMAIINH C UCTIOJIb30BAaHUEM
Pa3IMYHBIX HCTOYHUKOB (HAYYHO-TOMYJISIPHBIX

TCMATHYCCKHUX TCCTOB,

SSRNEN

28




W3/1aHHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WNHurtepHera); ucnonb30BaTh KOMIIbIOTEPHBIE
TEXHOJIOTUH JJ11 00pabOTKU U Mepeavu
XUMUYECKON MHPOpMAILIUK U €€ TIPE/ICTABICHUS B
pa3anyuHbIX popmax;

* CBS3BIBATh: U3YUYCHHBIN MaTepHas CO CBOEH
npodeccuoHanbHON AeSATENbHOCTHIO;

* pemiaTh: pacyeTHBIC 3aJa4U 110 XUMUYECKUM
dbopmysiaM U ypaBHEHHUSIM;

WCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS
B IIPAKTHUYECKOM JICATEILHOCTH U MOBCETHEBHOM
KU3HHU:

* JuIsl OOBSICHEHHS] XUMUYECKUX SIBIICHUM,
MPOUCXOAIIUX B IPUPO/IE, OBITY U Ha
MIPOU3BO/ICTBE;

* OmpeeNeHUs] BO3MOXHOCTH MPOTEKaHUs
XUMUYECKHUX MPEBPAIEHUN B Pa3TMUYHBIX
YCJIOBUSIX M OLICHKH WX TMOCIECTBUIA;

* DKOJOTUYECKH TPAMOTHOTO TTOBEICHHUS B
OKPY’KaroIlEen cpelie;

* OIICHKH BJIMSHUS XUMHUUYECKOTO 3arpsI3HCHHUS
OKPY’KaloIllei Cpelibl Ha OpraHu3M YeJIOBEeKa U
JIpYTHU€E KUBbIE OPTraHU3MBI;

+ 0e30MacHOro oopalieHus ¢ rOprOYUMHU U
TOKCUYHBIMHU BEUIECTBAMU U JIaOOPATOPHBIM
000pyI0BaHUEM;

* [IPUTOTOBJICHUS PaCTBOPOB 3a/IaHHOM
KOHIIEHTpALlUU B OBITY U Ha MPOU3BOICTBE;

* KPUTHYECKOU OLIEHKU JOCTOBEPHOCTH
XUMHYECKON MH(GOpMaIUU, MOCTYTAONIEH U3
Pa3HBIX UCTOYHHUKOB.

B pesynbraTe ocBoeHHS y4eOHOMN TUCIIUIUTHHBI
«XuMusD» 00y4JaIOMIUNACS TOTHKEH 3HATh:

* BaXHEWIINE XUMUYECKUE TTOHSTHUS: BEIIECTBO,
XHUMHUYECKHUH 2IEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTENBHBIC aTOMHAsI H MOJICKYJISIpHAsI MacCHI,
WOH, aJUIOTPOIIHS, U30TOTIBI, XUMUYECKas CBS3b,
AIIEKTPOOTPUIIATEIHHOCTb, BAJICHTHOCTh, CTETICHb
OKHCJICHUS], MOJIb, MOJISIPHASI Macca, MOJISPHBIH
00beM ra3000pa3HbIX BEIICCTB, BENIESCTBA
MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHUS,
PacTBOPBI, JEKTPOIHUT U HEAIICKTPOJIUT,
AIIEKTPOIUTHYECKAS TUCCOLUAIIHS, OKHCITHTENb U
BOCCTaHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHHE,
TEIUIOBOM 3(h(HeKT peakiuu, CKOPOCTh
XHUMHUYECKOW PeaKIny, KaTaln3, XHMHIECKOEe
paBHOBECHE, YTTICPOAHBIN CKEJET,

Tekymuit KOHTPOJIb B hopMme:

v’ caMOCTOSTEIBHBIX paborT;

v’ 1abopaTOPHBIX U MPAKTHYECKHUX
pabor;

TEMATHYECKUX TECTOB;
XUMUYECKUX JTUKTAHTOB;
KOHTPOJIBHBIX paloT M0 TeMaM
y4eOHOM TUCITUTUIHHBI.
HToroBeIii KOHTPOIH B (hopme

g depeHITMPOBAHHOTO 3a4eTa.

SNENEN
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(GyHKUIMOHANIbHAS TPYIIA, H30MEPHUsL, TOMOJIOTHS;
* OCHOBHBIE 3aKOHbI XUMHUU: COXPAaHEHUS MacChl
BELIECTB, IOCTOSIHCTBA COCTABa BEIIECTB,
[lepnonnueckuit 3axoH .M. Menneneena;

* OCHOBHBIE TEOPUHU XUMHUU; XUMUYECKOU CBSI3H,
ANEKTPOIUTUYECKON JUCCOLUAIIUH, CTPOCHUS
OpPraHMYECKUX U HEOPTaHUYECKUX COCTUHEHUH;

* Ba)KHEHIIME BEIIECTBA U MaTEPHUAJIbI:
Ba)KHEHMIIIME METAJLIbl U CIUIABBI; CEpPHAs, COJISIHAS,
a30THAsl U YKCyCHasl KHCIIOTbI; O1aropoHbIe
rassl, BOJIOPOJI, KUCIIOPOJI, TaJOr€HbI, IEIOYHbIE
MeETalJIbl; OCHOBHBIE, KUCIIOTHbIE U aM(OTEpHbIE
OKCH/IbI M TUJPOKCH/IbI, IET0YH, YIJIEKUCIbIN U
yrapHbIU ra3bl, CCPHUCTBIN ra3, aMMHaK, BOJa,
MPUPOAHBIN T'a3, METaH, 3TaH, TUJIEH, alleTUJICH,
XJIOpU]T HATpHUs, KapOOHAT U TUApPOKapOOHAT
HaTpusl, kKapOoHat u (ocdat kanbius, 6eH307,
METaHOJI ¥ 3TAHOJ, CJIOKHBIE Y(QUPBIL, KUPHI,
MblJ1a, MOHOCaxXapuIsl (TII0K03a), TUcaxapuibl
(caxapo3a), monucaxapusl (Kpaxmai u
LEJIJTI0JI03a), AaHUJIMH, aMUHOKHCIIOTHI, OEJIKH,
UCKYCCTBEHHBIE U CHUHTETUYECKUE BOJIOKHA,
Kay4yKH, [J1aCTMACCBI;

IIpumepHbIe TeMbl pedepaToB (IOKJIAT0B),
HHIMBHUAYAJBHBIX POEKTOB.

* bBUOTEXHOJIOTUA U T€HHasl HHXKEeHepusa — TexHonoruu XXI Beka.

* HaHOTEXHOJI0THS KaK MPUOPUTETHOE HAIIPABJICHUE PA3BUTHS HayKH U IIPOU3BOJCTBA B
Poccuiickoit @enepanuu.

» CoBpeMEeHHBIE METOIbI 00€33apaKUBaHUs BOJIBI.

* AJUTOTpOIIUSI METAJIJIOB.

* Xuznp u gesrenpHocTs .M. Menneneena.

* «[TepuoamueckomMy 3aKOHY OyayIliee HE TPO3HUT pa3pyIICHUEM. . .»

* Cunres 114-ro snemenTta — TpuymM@ pOCCUNUCKUX (HU3UKOB-SIACPIIUKOB.

* M30TOMBI BOAOPOIA.

* lcnionp30BaHne paJIMOAKTUBHBIX U30TOMOB B TEXHUYECKUX LIEIISIX.

* PEHTIr€HOBCKOE M3JIy4YEHUE U €r0 UCTIOJIb30BAHUE B TEXHUKE U MEJULINHE.

* [[1a3Ma — 4eTBEPTOE COCTOSIHUE BENIECTBA.

* AMop(dHBIE BelllecTBa B IPUPOJE, TEXHUKE, OBITY.

* OxpaHa OKpy>Karouiei cpeibl OT XUMHUECKOT0 3arps3HeHus. KonnuecTBeHHbIe
XapaKTEPUCTUKH 3arPsI3HEHUS OKPYKAIOIIEH Cpeibl.

* [Ipumenenue TBepAOro u razoodpasnoro okcuaa yriaepoaa (IV).

* 3anuTa 030HOBOT'O AKpaHa OT XMMUYECKOT0 3arps3HEHUSI.
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* I'pyOoaucnepcHbie CUCTEMBI, UX KJIacCU(UKAIUS U UCIIOIb30BaHUE B
npodeccuoHanbHON AESTENbHOCTH.

* KocmeTnueckue renm.

* [IpuMmeHeHNE CyCIEH3UM U SMYJIbCUNA B CTPOUTEIIBCTBE.

* Munepasbl ¥ TOPHBIE OPOABI KAK OCHOBA JTUTOCHEPHI.

» PacTBOpBI BOKpYT Hac. THUIIBI pacTBOPOB.

* Boa kak peareHT u cpesa Uit XMMUYECKOTO MpoLecca.

* )Kuznsb u nearensHocth C.AppeHnyca.

* BKkiiag OT€4ECTBEHHBIX YUEHBIX B Pa3BUTUE TEOPHUU AIEKTPOIUTHUECCKON JUCCOLHUAIUU.
* YcTpaHEHHE KECTKOCTU BOJIbI HA MPOMBIIUIEHHBIX TPEAIPUATHSIX.

* CepHas KHCIIOTa — «XJ1€0 XMMHUECKON MPOMBIIIIEHHOCTH.

* Mcnonb3oBaHrWe MUHEPATBHBIX KUCIOT HAa MPEANPUATHUIX PA3TIAYHOTO TPOQUIIS.

* OKCUABI U COJIM KaK CTPOUTEIbHBIE MaTEPUAIIbI.

* lcropus rurca.

* [ToBapeHHas COIb KaK XUMUYECKOE ChIPHE.

* MHoronmukuii kapOOHAT KaJbIHs: B PUPOJIC, B MPOMBIILICHHOCTH, B OBITY.

* Peakuuu ropeHust Ha TPOU3BOJICTBE U B OBITY.

* BupryanbHoe MOIEIMPOBAHNE XUMUYECKUX MTPOLIECCOB.

* DJIEKTPOJIN3 PACTBOPOB JIEKTPOJIMTOB.

* DJIEKTPOJIN3 PACILIABOB AJIEKTPOJIUTOB.

* [IpakTdeckoe mpuMEHEHUE dAEKTPoIn3a: pahUHUPOBAHHUE, TAIbBAHOIIACTHKA,
raJbBaHOCTETHSI.

* McTopus noiaydeHus ¥ IpOru3BOACTBA ATFOMUHMUS.

* DIIEKTPOIIUTUYECKOE TOTyUeHUe U papUHUpPOBAHUE MEAU

* Xusnp u nesrenbHOCTh 1. J[3BH.

* Posib MeTAJIJIOB B HCTOPUU YEJIOBEUECKON LUBUIN3aLMU. MIcToprs 0Te4eCTBEHHOM
yepHOU MeTaiurypruu. COBpeMEHHOE METAIypruyecKoe MPOU3BOICTBO.

* lcTopus 0T€4eCTBEHHOW LIBETHOM MeTaulypruu. Pojas MeTasnsioB U CrjiaBoB B HAy4YHO-
TEXHUYECKOM IIpOrpecce.

* Koppo3sust MeTanioB u crnocoObl 3alIUTH OT KOPPO3UH.

* nepTHBIC WM O6IaropoHbIC ra3bl.

* Poxxnaromnie coam — rajoreHsl.

* McTopus IIBEACKON CIIMYKH.

* McToprs BO3HUKHOBEHUS U PAa3BUTHS OPTaHMYECKOU XUMHUH.

 )Kusznb u nearenbHocts A.M.ByTieposa.

* Butanusm u ero kpax.

* Posib OT€YECTBEHHBIX YUEHBIX B CTAHOBJICHUU U Pa3BUTHUU MUPOBOM OPraHUYECKOM
XUMUHU.

* CoBpeMEHHBIE NIPEICTABICHUS O TEOPUU XUMUYECKOTO CTPOCHUSI.

* DKOJIOTUYECKHUE aCIEKThl UCIOIb30BAHUS YTIIEBOJOPOIHOTO ChIPbSL.

* DKOHOMUYECKHE aCIEKThl MEXKIYHAPOJHOTO COTPYIHUYECTBA 110 UCIIOIb30BAHUIO
YIJIEBOJOPOJHOIO CBIPHSI.

* Uctopust OTKpBITUS U pa3pabOTKU Tra30BBIX U HEPTIHBIX MECTOPOXKIeHUN B Poccuii-
ckoit denepanun.

* XuMHUs yTIIEBOJOPOTHOTO CBHIPhS U MOsi Oyay1ast mpodeccusi.

* YTIIeBOAOPOJHOE TOIUIMBO, €TI0 BBl U HA3HAUYCHUE.

* CUHTETUYECKHUE KaydyKHu: UCTOPHS, MHOTOOOpa3ue U NEePCIEKTUBHI.

* Pe3uHOTEXHUUYECKOE TPOU3BOACTBO U €T0 POJIb B HAYYHO-TEXHHUYECKOM IPOrPeECCE.
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* CBapOYHOE MTPOU3BOJICTBO U POJIb XUMHUHU YTIEBOJIOPOAOB B HEM.
* Hed1b 1 ee TpaHCIOPTHPOBKA KaK OCHOBA B3aUMOBBIMOJTHOTO MEXTyHAPOAHOTO
COTPYAHUYECTBA.
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