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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma  oOmieoOpa3zoBaTenbHOM  YyuyeOHOM — AMCHUIUIMHBL  «XHUMUS»
MpelHa3HaueHa Uil W3yYeHUs XUMHH B TPO(EeCCHOHATBHBIX 00pa30BaTEIbHBIX
opranmzanusax CIIO, peanusyromux 00pa3oBaTeNbHYIO MPOrpaMMy CpPETHEro 0OIIero
oOpa3oBaHusl B Ipejesiax OCBOEHUS OCHOBHOW INPOQECCHOHAIBLHOM 00pa30BaTeNbHON
nporpamMbl  CIIO (OIIOII CIIO) Ha 6a3e OCHOBHOrO oOmIero oOpa3oBaHHs NpU
MOTOTOBKE KBATU(HUITUPOBAHHBIX pA00YNX, CIYXKAIIHMX, CIICITUAITICTOB CPEIHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuii @PI'OC cpeagnero o061ero
o0Opa3oBaHUs, MPEABIBISIEMBIX K CTPYKTYPE, COJEPKAHUIO M Pe3yJbTaTaM OCBOCHHS
y4eOHOW TUCIUTUTMHBI « XUMUSM», B COOTBETCTBUU C PekOMEHAAMsIMU 110 OpraHU3aIlluu
MOJIyYeHHUs CpeIHero oOlmiero oOpa3oBaHUsl B TMpeleiaX OCBOCHHUS 00pa30BaTEIbHBIX
MpPOrpaMM CpeiHero npodeccHuoHaJIbHOIO OOpa3oBaHUs Ha 0a3e OCHOBHOTO OOIIEro
oOpa3oBaHus ¢ y4eToM TpeOoBaHUM (penepaabHBIX TOCYJAPCTBEHHBIX 00pPa30BaTEIbHBIX
CTaHIAPTOB W  MoNydyaeMod  mpodeccMu WM CHENHaJbHOCTH  CPEIHETO
podeccroHanbsHOTO 00pa3oBanus (MUChMO JlemapTrameHTa rocy1apCTBEHHOM MOJUTUKH 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).

CoxaepxaHue TPOrpaMMbl «XHUMHs» HAIMPaBICHO Ha JOCTHIKEHHUE CJICAYIONTUX
neJiei:

* ¢hopMupoBaHHE y 00YUYAIOMIUXCS YMCHHUS OIICHUBATh 3HAYUMOCTh XHMHUECKOTO 3HAHUS
TUTSL KaXKJIOTO YeTOBEKa;

* (hopmupoBaHUEe y OOYYAFOIIHUXCS ICJIOCTHOTO MPEACTABICHUS O MUPE M POJIU XUMUU B
CO3/IaHUH COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTHHBI MHUpA; yYMEHHS OObBICHITH
OOBEKTHl M TMPOLIECCH OKPYXKAIOIIEH NEHCTBUTENBHOCTU: HPHUPOAHOM, COIUATbHOM,
KYJIbTYPHOU, TEXHUUECKON CPEJIbl, — MCIONb3Ys ISl 3TOr0 XUMHUECKHUE 3HAHMUS;

* pa3BuUTHE Yy OOyyaroluxcsi yMEHUN pas3ninyaTh (akTel U OLEHKH, CpPaBHHUBATh
OLICHOYHbIE BBIBOJIbI, BUAECTh UX CBS3b C KPUTEPUSIMH OLIEHOK U CBSA3b KPUTEPHUEB C
OTpeZIeNIEHHON CUCTEeMON LIeHHOCTEeH, (GOpMyIHpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIIHIO;

* mpuoOpeTeHre 00yJaIOUUMUCS OIbITa Pa3HOOOPa3HON AESITeIbHOCTH, TO3HAHMUS

¥ CaMOIIO3HAHUS; KIIFOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCATHLHOE 3HAUCHUE IS
Pa3IMYHBIX BHUJOB JESATEIBHOCTU (HABBIKOB pEIICHUs MpoOJeM, MPUHATHS pElICHUH,
NouckKa, aHanuza u 00paboTku HH(OpPMAIK, KOMMYHUKATUBHBIX HABBIKOB,

HaBBIKOB U3MEPEHUH, COTpYTHUYECTBa, 6€30MacHOr0 OOpaIIeH s C BEIIECTBAMHU B
MTOBCEIHEBHOM JKU3HH).

B mporpammy BKIIOYEHO CcoOJiepKaHUEe, HANpaBJICHHOE Ha (POPMUPOBAHHE Y
CTYJICHTOB KOMIIETEHIIUN, HEOOXOAUMBIX Juist kauecTBeHHOTro ocBoeHus: OIIOIT CIIO na
0a3e OCHOBHOTO OOIIEro oOpa30BaHUS C IMOTYYEHHEM CpeaHEro oOIero oOpa3oBaHMS;
MPOrpaMMbl TOJATOTOBKM KBaNU(DUIMPOBAHHBIX pabOYMX, CIYXKAIIUX, MPOrPaMMBbI
MOJrOTOBKH crienuaIucToB cpennero 3BeHa ( [ITICC3).

[Iporpamma  MOXET  HCHONB30BAThCA  APYTUMH  TpodecCHOHATbHBIMU
00pa30BaTEIbHBIMU OPTaHU3AIMIMY, PEATH3YIONIMMH 00pa30BaTEIbHYI0 MPOTpaMMy
cpemnero obmero oopazoanus B npeaenax ocBoeHus OIIOIT CIIO na 6a3e 0CHOBHOTO
obmrero oopazoanus( [ITICC3).
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OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUIIJIMHBI «XUMM SI»

XUMHS — O3TO Hayka O BEIIECTBaX, MX COCTaBE M CTPOCHHUH, CBOWCTBAX M
MPEBPAIICHUSAX, 3HAYCHWW XHWMHYECKUX BEIIECTB, MATEpUAJIOB U TIPOIECCOB B
MPAKTUICCKON JIEATEIHPHOCTH YEIIOBEKA.

Conepxxkanne  o0mieoOpa3oBaTeibHOM  y4EOHOW — TUCHUILIUHBI  «XHUMUS»
HaIpaBJICHO HA YCBOEHHWE OOYYaIOIIUMKCS OCHOBHBIX IOHATHM, 3aKOHOB M TEOpUH
XUMHUH, OBJAQJCHWE YMEHUSMH HAONIOJaTh XWUMUYECKUE SIBJIICHUS, IPOBOJUTH
XUMHYECKHH SKCIIEPUMEHT, IMPOW3BOJAUTH pacuyeThl Ha OCHOBE XHMHUYCCKHX (HOpMYII
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 COOTBETCTBUM C BO3HHUKAIOMIMMH JKU3HCHHBIMHU
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€30ITACHOTO UCTIOJIB30BAHUS XUMHYCCKHIX
BCIIECTB W MAaTepPHAJIOB, TPUMEHSEMBIX B OBITY, CCIIBCKOM XO3SIMCTBE H Ha
TIPOU3BOJICTBE.

[Ipn  cTpyKkTypupoBaHMM  coJepkaHusi  oOuieoOpa3oBaTeslibHON  yueOHOMU
JUCIMIUIAHBI I TTPO(EeCCHOHANBHBIX 00pa30BaTEIIbHBIX OPTaHU3AIMHA, PEaTH3YIOIINX
00pa3oBaTeNbHYIO MPOTPAMMYy CPEIHEro 00Iero oOpa3oBaHUS B MpeaeNiaX OCBOCHUS
OIIOIT CIIO Ha 6a3e ocHOBHOTO OOIIEro oOpa3oBaHMS, YYHTHIBAIACh OOBEKTHUBHAS
pPCATBHOCTh — HEOOJBINOW O00BEM 4YacoB, OTMYIICHHBIX HA H3YYCHUE XUMHUU U
CTpeMJIEHUE MAaKCUMAaJIbHO COOTBETCTBOBATh UM pa3BUBaroliero ooydenus. [loatomy
TEOPETUYECKUE BOMPOCHl MAKCHMAJIbHO CMEIIEHBl K Hayaly U3y4eHUs TUCIUIUIUHBI, C
TeM 4YTOOBl TOCHEAYIOIUNA (QaKTUUECKUH MaTepuajg paccMaTpuBaliCi Ha OCHOBE
U3yYEHHBIX TEOPUH.

Peanu3zanus neyKTUBHOTO NOJIX0/1a K U3yUYEHUIO XUMUHU CIIOCOOCTBYET Pa3BUTHIO
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 o0pa3oBaTeNbHYIO MpOrpaMMy CpenHero oOmero oOpa3oBaHUs B
npenenax ocsoeHus: OIIOII CITIO Ha 6a3e ocHOBHOTO 001Iero 00pa3oBaHusl, UMEET CBOU
OCOOCHHOCTH B 3aBHUCUMOCTH OT Mpoduist mpodeccuoHaNbHOro 0o0pa3oBaHUs. ITO
BBIp@XKaeTCsl B COACpX aHUM OOydeHHUs, KOJMYECTBE YacOB, BBIACISEMBIX Ha H3yueHUE
OTNIEbHBIX TEM TMPOrpaMMbl, TIyOMHE HX OCBOEHHUS OOy4alolUMHUCs, O0beMe U
XapakTepe MPaKTHUYECKHX 3aHSITHH, BUAAX BHEAYJIUTOPHON CAMOCTOSITENILHON paboThI
CTYJICHTOB.

[Tpu ocBoenuu npodeccuit CIIO u cnenmansaocteit CITO
TeXHUYECKoro mnpoduis mnpodeccuoHanbHOrO 00pa3oBaHUS XUMHUSI U3ydaeTcs Oolee
yrayOlIeHHO Kak mpoduibHas yueOHas TUCITUTUINHA.

Crenuduka u3ydeHus: XMMUU TPU OBIAJACHUH TIPO(ECCUsIMU U CIICIUATBHOCTIMU
TEXHUYECKOro mpoduis OTpakeHa B Kaxaouh teme pasznena «CoxaepkaHue ydeOHOU
TUCHUIUIMHEDY B pyOpuke «lIpodunbHbie n TpodecCHOHANBEHO 3HAYMMBIE AJIEMEHTHI
COJIEp’KaHUsD». DTOT KOMIIOHEHT peanu3yercsl MpH MHIWBUIYATbHON CaMOCTOSTEILHOMN
pabore oOydJaronuxcsi (HamucaHuW pedepaTroB, TMOJATOTOBKE COOOIICHHUMA, 3alluTe
MPOEKTOB), B TIpoliecce y4eOHOW IEesATENIHHOCTH TOJ PYKOBOACTBOM IPETOJIaBaTENs
(BBITTOTHEHUH XUMHUYECKOTO JKCIIEPUMEHTa —JI1a00PaTOPHBIX OMBITOB M MPAKTHYECKUX
paboT, penieHuu NPaKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33724 U T. II.).



JUis opraHuM3alMi BHEAyJWTOPHOM CaMOCTOSATEIbHOM pabOThl CTYJIEHTOB,
opnaaeBatomux mnpodeccuamu CIIO u cnemumansHocTsiMu CIIO TexHuueckoro u
€CTEeCTBEHHO-HAYYHOTO TMpoduieil mpodeccuoHaibHOr0 0Opa3oBaHMs, MPEACTaBICH
MIPUMEPHBII NepedeHb pedepaToB (I0KIAI0B), MHAMBUIYAJIbHBIX MPOEKTOB. B mpouecce
M3y4YeHHMs] XHMHUHM BaXHO  (QopMUpOBaTh HH(OPMALMOHHYID  KOMIETEHTHOCTH
oOyyvaroruxcsi. [loaToMy mnpu opraHuszalid CamMoCTOATENIbHOW paboThl HEOOXOIUMO
aKLEHTUPOBAaTh BHUMaHUE OOyYarOIIMXCS HAa TIOUCKE HWH(POPMAlMU B CpPEICTBAX
Maccmenua, MHTepHere, yyeOHOM M CHEIHAIbHOM JUTEPAType C COOTBETCTBYIOLIUM
oopMIIEHHEM U MPEACTABIEHUEM PE3YJIHbTATOB.

N3yyenne oOmieoOpa3oBaTeibHON yueOHOW NTUCHUIUIMHBI «XUMUS» 3aBEPLIACTCS
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 ITPOT'PAMMBbBI YUEFHOM JIUCHUTLIAHBI

«XMUMUA»

1.1.06.1acTh NpUMEHEeHHs TPOrPaAMMbI

Pabouas nmporpamMma y4eOHOM IUCUUIUIMHBI « XUMUS» TpeIHa3HaueHa

JUIA U3Y4YEHUs XUMHHM B IpodeccroHanbHbIX oOpa3oBaTenbHbIX opranuzanusx CIIO,
peanu3yIomux 00pa30oBaTeNbHYI0 TIPOrpaMMy CpeaHero oOmiero oOpa3oBaHHsS 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
cnenuaigbHOCTIM: 09.02.07. MHbOpMAIIIOHHBIE CHCTEMBI U TPOTPaMMHPOBAHHE

PaGouas nmporpamma no AUCHMIUIMHE «XHUMHs» MOXKET ObITh MCIOJIb30BaHA B JPYIHX
y4eOHBIX 3aBEJICHUSAX CpEAHEro MNpodecCHOHAIBHOIO O0pa30oBaHUsl TEXHHYECKOIO
npoduins. s U3y4eHUs XMMUU B TPOGECCUOHATIBbHBIX 00pa30BaTEIbHBIX OpraHU3alusiX
CIIO.

1.2. Mecto y4eOHOHl IMCHUILIMHBI B CTPYKType OCHOBHOH NPO(ecCHOHAIBHON
o0pa3oBaTe/ibHOI MPOrpaMMbl: MECTO YYEOHOW MUCHUIUIMHBI « XUMHS» — B COCTaBe
o01ieo0pa3oBaTebHbBIX ~ YYEOHBIX  JUCHUIUIMH 1O  BbIOOPY, (OPMUPYEMBIX U3
oOs3aTenbHbIX TpeaMeTHhIX obOmacteit PI'OC cpegnero oOmero oOpa3zoBaHus, s
npodeccuit  CIIO  wnu  cnenumanbHocteit  CIIO  coorBercTBylomiero  mpoduis
npo¢eCcCHoHaIBLHOTO 00pa30BaHUs.

1.3. Hesn 1 3agaun y4yeOHO TUCUMILJIMHBI — TPEOOBAHMS K Pe3y/ibTATaM OCBOCHUS
Y4eOHOIl TUCHMIJIMHBI:

OcBoeHnmne cojiepaHusi yuyeOHOW AUCHMIUIMHBI «XUMHUSA», OOECIeurnBaeT JOCTHKEHUE
CTYJIEHTaMU CJICIYIOIINX Pe3yJIbTATOB:

* TUYHOCHIHDBIX
—— YyBCTBO TOPJOCTH M YB@XKEHUS K HCTOPUM M JOCTHKEHHUSIM OTEUECTBEHHOMN
XUMHYECKOW HayKH; XUMHUYECKH TpPaMOTHOE TMOBEAEHUE B MpodeccuoHanbHOU
JIeSITEIBHOCTU U B OBITY MPU OOpallleHUH ¢ XMMUYECKUMHU BEIIECTBAMHU, MaTepuaIaMu U
poIeccamu;

—— FOTOBHOCTb K MPOJIOJDKEHUIO 00pa30BaHus U MOBBIIICHUS KBATH(PUKAIIUU B U3-
OpaHHOM MPOpEeCCHOHATFHON IeATEeIbHOCTU U O0BEKTUBHOE OCO3HAHUE POJIU XU-
MHUYECKUX KOMIIETEHIIUN B 3TOM;

—— YMEHHE HCII0JIb30BaTh JOCTHKEHUSI COBPEMEHHON XUMUYECKOW HAYKU U XUMUUYECKUX
TEXHOJIOTUH IS TIOBBIIIICHHS] COOCTBEHHOTO MHTEIJIEKTYaIbHOTO Pa3BUTHUS B BHIOPAHHOM
npodeccuoHanbHON eI TEIbHOCTH;

* MemanpeomemHuix:

—— HCIIOJIb30BAHUE PA3IUYHBIX BUJOB MO3HABATEIBHON JACSITEIILHOCTH M OCHOBHBIX
MHTEIUICKTYaIbHBIX ONepaluii (MOCTaHOBKH 3a/1a4M, (POpMYJIUPOBAHUS TUIIO-

Te3, aHAJIM3a U CHHTE3a, CPAaBHEHUS, 0000IIEHH, CUCTEMAaTH3allu1, BBISIBICHUS
MPUYMHHO-CIICACTBEHHBIX CBSI3€H, MOMCKA aHAJIOTOB, (POPMYJIMPOBaHUS BBIBOJIOB)

JUI pELICHMs] IOCTABIEHHON 3a/1a4M, IPUMEHEHUE OCHOBHBIX METO/IOB ITO3HAHUS
(Haburo1eHNs], HAYYHOTO SKCIIEPUMEHTA) JUISl U3YUECHHUS PA3InYHBIX CTOPOH XH-
MHUYECKHUX 00BEKTOB U MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTh CTal-
KHUBaTbCA B PO ecCHOHANBHOM cdepe;

—— UCTOJb30BAHUE PA3TUYHBIX UCTOYHUKOB JJIS TOJTYUYCHHUS XMMHUYECKOW WH(POpMAIIHH,
YMEHHUE OLIEHUTh €€ JOCTOBEPHOCTh MJIs JOCTHIKEHHUS XOpOIIMX pE3yJbTaTOB B
npodeccuoHaNbHOM chepe;



* NPEOMEMmHIX: *
— c(hOpPMUPOBAHHOCTH MIPEACTABICHUN O MECTE XUMHUHU B COBPEMEHHON HAayYHOU
KapTUHE MHpa; [OHMMAHUE pOJM XUMUU B (HOPMHPOBAHUM Kpyrozopa U (yHK-
I.[HOH&JIBHOﬁ rpaMOTHOCTH YCJIOBCKA JJIA PCIOCHUA ITPAKTUYCCKUX 3aa4;
—— BJIAZICHUC OCHOBOIIOJAraromliuMu XUMHUYCCKUMU MMOHATHAMU, TCOPUAMH, 3aKOHAMHU
1 3aKOHOMCPHOCTAMHU, YBCPCHHOC IMOJIb30BAHUC XUMHUYICCKOU TCPMHUHOJIOTUCH U
CHMBOJIMKOMU,
—— BJIAZICHUC OCHOBHBIMHU MCTOAAMHU HAYUYHOTI'O ITO3HAHHA, UCITIOJIb3YCMBIMU B XUMHUU:
HaOJIFOICHHEM, OITMCaHUEeM, U3MEPEHHUEM, SKCIICPUMEHTOM; YMEHHE 00padaThiBaTh,
00BSICHATH PE3YIbTAThI MIPOBCACHHBLIX OIIBITOB U ACIATh BBIBO/JbI; TOTOBHOCTD U
CIIOCOOHOCTH IMPUMCHATDH MCTOJbI ITO3HAHWS IIPH PCIICHUHA IMPAKTUYCCKUX 3a/1a4,
- C(l)OpMHpOBaHHOCTB YMCHUA AaBaThb KOJIMYCCTBCHHBIC OLICHKW U IMTPON3BOIUTH
pacyeThl N0 XMMUYECKUM (OopMyJiaM U YpPaBHEHHUSIM;
—— BJIAJICHUC IIpaBUJIaMH TCXHUKH 0e30MmacHOCTH IMpHU UCIIOJIb30BaHNU XUMHNYCCKUX
BCIIICCTB;
— ¢hOpMUPOBAHHOCTH COOCTBEHHON TO3UIIMK [0 OTHOIICHHI0 K XHUMHYECKOU
uH(pOpMaLIMH, [TOJTy4aeMON U3 Pa3HbIX HCTOUYHUKOB

TpeGoBaHus K MpeIMETHBIM Pe3yJibTaTaM OCBOCHHUSI 0a30BOTO Kypca XUMUHU
JOJKHBI OTPAXKaTh:
1) chopMupoBaHHOCTH MPEJICTABICHUN O MECTE XMMHUU B COBPEMEHHOM HAy4YHOU
KapTUHE MHUpa; TNOHUMAHHWE POJU XUMUU B (OPMUPOBAHUM Kpyroopa u
(G yHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa JJIsl pelIeHUs MPAKTUISCKUX 3a/1a4,
2) BIAJEHUE OCHOBOIOJIAralONMMH XUMHYECKUMU TOHSITUAMHU, TEOPHUSIMHU,
3aKOHAMH U 3aKOHOMEPHOCTAMH; YBEPEHHOE IIOJb30BAHUE XHWMHUYECKOHN
TEPMHUHOJIOTUEN U CUMBOJIMKOM;
3) BiaJeHUE OCHOBHBIMH METOJAMHU HAYYHOTO TIO3HAHUSA, HCIOJIb3YEMBIMU B
XUMHHU:  HaOJIOJEHUE, ONUCaHUE, U3MEpEHHe, OKCIEPUMEHT, yMEHHE
00pabaTbIiBaTh, OOBSICHATH PE3YNIBTATHl MPOBEIACHHBIX OMBITOB U JIENIaTh BBHIBOIBI,
TOTOBHOCTh U CIOCOOHOCTh MPHUMEHSATH METOJAbl TO3HAHUA TIPU PEIICHUH
NpPaKTUYECKUX 3aj1ay;
4) copMUPOBAHHOCTh YMEHUSI JaBaTh KOJWYECTBEHHBIC OIEHKH M TPOBOIMTH
pacyeThl 0 XUMUYECKUM (PopMyJiaM U ypaBHEHHSIM;
5) BnazieHne paBUJIaMi TEXHUKHU 0€30MaCHOCTH TP UCTOIb30BAHUN XUMUYECKUX
BEIIECTB;
6) copMUPOBAHHOCTh COOCTBEHHOW TMO3HIIMH IO OTHOUICHUIO K XHUMHYECKOU
uH(bOpMaIH, OTy4aeMOi U3 Pa3HbIX HCTOYHUKOB;

BrimycKHUK, OCBOMBIINK 00pa30BaTENbHYIO NUCIUILIUHY «XHUMHUS», TOJHKEH
o0JaaTh claeayrnmMua oonuMu komneteHnusmMu (nanee - OK):

OK 01. BeiOupare cmocoObl pemeHus 3amad  npodeccruoHaIbHOM
NEeATeNbHOCTH, TPUMEHUTENIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBisaTh TMOWCK, aHAIU3 W HMHTEPHPETANHIO WH(OOpMAIUH,
HEO0OXOTMMOM IS BBITTOTHEHUS 337124 MPOo(eCCUOHATBHON e TETHHOCTH.

OK 03. IlmanupoBaTh U peaqu30BBIBATh COOCTBEHHOE MPOGECCHOHAIBHOE U
JIMYHOCTHOE PAa3BUTHE.

OK 04. PaboTtath B KOJIJIEKTUBE U KOMaHie, 3 ()EKTUBHO B3aMOICHCTBOBATh
C KOJIJIETaMH, PYKOBOJCTBOM, KIIMEHTAMH.

OK 05. OcymecTBisiTh YCTHYKO M IHCBbMEHHYI0 KOMMYHUKAIUK Ha
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rOCY/IapCTBEHHOM SI3bIKE C YYETOM OCOOEHHOCTEH COLMANIbHOTO M KYJIbTYPHOIO
KOHTEKCTA.

OK 06. IIposBnATh IPaXJaHCKO-TTaTPUOTUYECKYIO [IO3ULIHIO,
JEMOHCTPUPOBATh  OCO3HAHHOE  TIOBEJICHHE HAa  OCHOBE  TPaJULMOHHBIX
oOLIEYeIOBEYECKUX LIEHHOCTEW, MPUMEHATh CTaHAApThl AHTUKOPPYHIMOHHOIO
MOBEACHUS.

(B pex. Ilpukaza Munnpocsemenus Poccun ot 17.12.2020 N 747)

OK  07. ConericTBoBaTh COXPaHEHUIO OKpY>Karomen cpenbl,
pecypcocOepexennto, 3 (PEeKTUBHO NEMCTBOBATH B UPE3BbIYANHBIX CUTYAIIHUSIX.

OK 08. Ucnonb3oBaTh cpenctBa (HU3MUECKON KyJIbTYpbl AJIsi COXpaHEHUS U
YKpEIUIeHUs 3JI0pOBbsi B Ipouecce NpodecCHOHANbHOW JAESITENIbHOCTH U
NOJIIEP>KaHUSI HEOOXOIUMOTr0 YPOBHS (PU3UUECKOM MOArOTOBICHHOCTH.

OK 09. Ucnonb3oBaTh HH(OPMAIIMOHHBIE TEXHOJIOTUU B MPO(eccCHoHaIbHOMI
JEeSTENbHOCTH.

OK 10. TIlonmb3oBaTbest — mpodecCHOHANBbHOM  TOKYMEHTaIued  Ha
roCy/IapCTBEHHOM M MHOCTPAHHOM SI3bIKAX.

OK 11. Ucnonb3oBaTh 3HaHUA MO (PUHAHCOBOW IPaMOTHOCTH, IJIAHUPOBATH
IpeINPUHUMATEIBCKYIO JEATEILHOCTh B MpodhecCuoHaNbHOM chepe.

(B pen. Ilpukaza Munnpocsemienus Poccun ot 17.12.2020 N 747)

- podeccuoHanbHbiMU KomnieTeHuusaMu (nanee - [1K), cooTBeTcTBYytOIMMU

OCHOBHBIM BHJIaM JI€ATEIbHOCTHU:

IIK 11.1. OcymectBisate cOop, oO0pabOTKy W aHanu3 HHGOPMAIUUA IS
POEKTUPOBKH 0a3 TaHHBIX

B PE3yJIbTaTC OCBOCHUA JUCHUIIIINHBI o6y11a101111/1ﬁc;1 JOJKECH YMETh.
¢ HAa3bIBATb U3YUCHHLIC BCIICCTBA I1I0 HOMCHKIIATYPC,

¢ OIpcaciiiTb BAJICHTHOCTb, CTCIICHb OKHUCJIICHUA XHMHUYCCKHUX OJJICMCHTOB, THII
XUMHYECKOU CBA3H, 3apAa nOHA, YUCJIO ITPOTOHOB, HeﬁTPOHOB, QJICKTPOHOB, YHUCJIO
OHCPICTUUCCKUX yp0BHeI>i, MNPpUHAJIC)KHOCTL BCHICCTB K PpPa3HbBIM KilacCaM
HCOPIraHUYICCKHUX U OPTraHUYCCKUX COCHHHCHHﬁ;

® XAapaKTCPU30BAThb: O6H_II/IG XUMMYECKHE CBOMCTBA MCTalJIOB, HCMCTAJJIOB,
OCHOBHBIX KJIACCOB HCOPIraHUYCCKUX U OPIraHUYCCKUX COCI[I/IHCHPlﬁ;

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

® BBHINOJHATh XUMMYECKHUM OKCIICPUMCHT IIO0  pacCIlIO3HAaBAHHIO Ba)KHEUIIINX
HCOPraHU4CCKHUX N OPraHNuYCCKUX COCHHHCHHﬁ;

® IIPOBOJHUTH  CAMOCTOSTEIBHBIM  TOWCK  XUMHYECKOH  HMHPOpMAIHMH  C
MCTOJIb30BAHUEM PA3JIMYHBIX UCTOUYHUKOB;

® CBs3BIBATh U3YUYEHHBINM MaTepHall CO CBOEH MpodhecCHOHAIBHON AESTENbHOCTHIO;
® pemIaTh pacyeTHHIC 33/1a4H 10 XUMUUECKUM (OpMyJIaM U YpaBHEHUSIM;
e coOmIOaTh MpaBUiIa OXPaHbI TPy/a MPHU padboTe B KaOWHETe XUMUH.

B pe3ynbTate 0cCBOGHUS AUCIUIUIMHBI 00yUYaIOIHICS JOKEH 3HATh:

9


consultantplus://offline/ref=A4B3DC11E74BE95EA2D6960DD3FA2C039DFA374B281BC68C95085C1BD45E6B041E8EA12DA052AA6783237FA78540AD97BD698473632CB715W1aCK
consultantplus://offline/ref=A4B3DC11E74BE95EA2D6960DD3FA2C039DFA374B281BC68C95085C1BD45E6B041E8EA12DA052AA6781237FA78540AD97BD698473632CB715W1aCK

® BaXKHEHIIME XUMUYECKUE MOHATHS: BEUIECTBO, XUMHUYECKUH JIIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEJIbHAsA aTOMHAs U MOJIEKYJISIpHAsh MaccChl, MOH, aJUIOTPOIUS,
M30TOMbI, OTPULATENBHOCTh, BAJIECHTHOCTbh, CTENIEHb OKUCIIEHMSI, MOJIb, MOJISIpHAs
Macca, MOJIApHBIM 00bEM Ta3000pa3HbIX BELIECTB, BEUIECTBA MOJIEKYJSIPHOTO U
HEMOJIEKYJISIDHOTO  CTPOEHHS,  pPAcTBOPbBI,  AJEKTPOJIMUT,  HEIJIEKTPOJIUT,
ANEKTPOIUTHYECKAS JUCCOLIMALINS, BOCCTaHOBHTEIIb, OKHCJIEHHE u
BOCCTAaHOBJICHHE, TEIUIOBOM d3(@EeKT peakuuu, XUMHYECKOE paBHOBECHE,
YIJIEPOIHBIN CKeNeT, PyHKIMOHANIbHAS FPYyIa, H30MepHUs, TOMOJIOTHS;

® OCHOBHBIC 3aKOHBI XMMHH: COXPAHEHHUS MacChl BEIIECTB, MOCTOSHCTBO COCTaBa
BeniecTs, [lepnoanueckuii 3axkon [I.M.Menneneena;

e BaXKHEHIIME BEUIECTBA M MaTepuajbl: METAUIbl U CIUIABBI; CEpHAas, COJsHAsi,
a30THasl, YKCyCHasl KMCIIOThI, OJIarOpOHBIE T'a3bl, BOJOPOJ, KHUCIOPO, TaJIOTEHBI,
LIEJIOYHbIE ~ METalsIbl;  OCHOBHBIE,  KHUCJIOTHBIE, = aM(pOTEpPHBIE  OKCHIBI,
TUIPOOKCHU/IBI, 1EI0YH, YIJIEKHCIbIM, yrapHblil, CEpHUCTBIA ra3bl, aMMHaK, BOJa,
MPUPOAHBINA ra3, METaH, 3TaH, STWJIEH, alleTUJIeH, XJIOPHUJ HATpHs, KapOoHaT,
rupokapOOHaT HaTpusi, OEH30J, CHHUPTHI, AQUPHI, KUPBL, MBLIO, YIIEPOIbI,
aHWIMH, aMUHOKHUCJIOTHI, O€JIKHU, BOJIOKHA, Kay4yKH, [JIACTMACChI, YTIEBOIOPOIbI;

® OCHOBHBIC TCOpHUHU XHWMHHU! BHGKTpOHHTH‘IGCKOﬁ Jucconuanuu, CTpOCHUA
OpPTaHNYCCKHUX U HCOPTAaHUYCCKUX COGHHHGHHﬁ.

1.4. PexoMeHIyeMoe KOJHYECTBO YaCOB HA OCBOEHNE MPOrPaAMMbI THCIUTLTHHBI:
MaKCUMaJIbHOUM yueOHOU Harpy3ku oOydaromerocss 98 ywac, B Tom uncie:
00s13aTeIbHOM ayIUTOPHOM yueOHOM Harpy3ku oOydarorierocs 98 vacos.
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2. CTPYKTYPA U COJIEPKAHHUE YUEBHOM JAUCHUIIIINHBI
2.1. O0bem yueOHON TUCUMILIMHBI M BUIbI Y4eOH0il padoThl

Bup yuyeoHoi padorsl

Oobvem uacoe

MakcumajibHasi yueOHasi Harpy3ka (Bcero)

98

O6si3aTeibHAs ayANTOPHAsI yueOHAsi HATPy3Ka (BCero) 98
B TOM YHCIIE:
TEOPETUYECCKUE 3aHATUSA 72
MIPAKTUYECKUE 3aHATHUS 26

KypcoBas paboTa (IIpOeKT)

Koncynbranuu no remam

CamocrosiTesibHast padoTa o0yyarierocs (Bcero)

B TOM 4YHCIJIC:

camocTosTeNbHAs paboTa HaJl KypcoBOM paboToM (IPOEKTOM)

pechepam

cocmaeierue ypagHeHuil
peuterue 3a0au

0oK1a0

coobwenue

HUmoecosas ammecmayus 6 ghopme - oughghepenyuposannozo 3auema
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2.2. KajengapHo-TeMaTH4eCKH IJIAH U coJepP:KaHue Y4eOHOH TUCHUILIUHbI

HaumMmeHoBaHue pa3xesioB 1 TEM

Coaep:xaHue [y4eDHOro MaTepHaJia, JJadopaTOpHblie pPado0ThLI H

MPaKTHYECKUE 3aHATHH, CAMOCTOATEIbHAs Pad0Tal Oo0bem YpoBennb
[00YYAIOIIHUXCH, KYPCOBas PA00Ta (IIPOEKT) (eciu| 4yacoB OCBOEHHUS
npedycmompenbvi)|
1 2 3 4
Paznen 1. Oprannyeckast Xumusl. Cooeprcanue yueonozo mamepuana- 44qac 52
1.1. OcHoBHbIE OHATHS Oprannyeckoilt xumuu | Codepaicanue yueonozo mamepuana-2uac 4 2
Y TEOPHs CTPOCHHS OPraHUYECKUX COCTUHEHU I
Tema 1.1.1 Brenenue. OCHOBHBIE MOJIOKEHUS [IpeameTt opranmyeckoi xumuu. [Ipupoansie, 4 1
TEOPUH XUMHUYECKOTO CTPOCHHUS UCKYCCTBEHHBIC M CHHTETUYECKHE OPTraHUYECKHE BEIIECTRA.
A.M.BbyTtneposa. CpaBHEHHE OPraHUYECKUX BEIIECTB C HEOPTraHUYECKUMH.
Knaccudukanus peakuuii B opraHnyeckoin BanentHocTh. XuMHUECKOE CTPOEHUE KaK MOPSIIOK
XUMHH. COEJIMHEHUSI aTOMOB B MOJIEKYJIbI IO BaJIEHTHOCTU. . OCHOBHbBIE
MOJIOXKEHUS TEOPUHU XUMUYECKOro cTpoeHus. M3omepus u
u3oMepbl. XuMuueckue GopMyJibl 1 MOJIEIH MOJIEKYJI B
opranuueckoi xumun. Knaccudukamus opraHm4ecKux
coenuuenuit. Knaccudukaiys BemecTB 1Mo CTPOCHUIO
YTIAEPOAHOTO CKeNleTa U HAIMYUIO (DYHKIMOHATBHBIX TPYIIIL.
I'omonoru u romosorusi. Hawana Homenkmarypsl [UPAC.
1.2. YrneBoaopoabl U UX MPUPOTHBIC Cooepircanue yueonozo mamepuana-18 uacos 18

HCTOYHHKN
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1

2

Tema 1.2.1. IIpenenbublie
YIJIEBOXOPOAbI(AJIKAHDI)

AJKaHBI: TOMOJIOTUYECKUN P, ©30MEPU U HOMEHKJIATypa
aJKaHOB. XMMHUYECKHE CBOMCTBA alTKaHOB (METaHa, dTaHa):
ropeHue, 3aMelieHue, pa3aoKeHne, IeTuAPUPOBaAHUE.
[IpuMeHeHne aikaHOB HA OCHOBE CBOMCTB.

1.2.2. Tlpaktuueckoe 3aHsitue Ne8

CocraBieHue CTpyKTYpHBIX (hOPMYI H30MEPOB MPEIETbHBIX
yIJ1€BOJOPOOB.

1.2.3 .AnkeHsbl

DTuUsEH, ero noixyyeHue (IeruIpupoBaHueM ITaHa,
JernoauMepu3anueit moausTuiaeHa). 'omoaornyeckuit ps,
U30MEpPHsl, HOMEHKJIaTypa alKeHOB. XUMHUECKHE CBOWCTBA
ATHJIEHA: TOPEHHUE, KaUeCTBEHHbIE peakuu (0OeciBeunBaHue
OpOMHOI BOJIbI M pacTBOpa NIEpMAaHraHaTa Kajus), TUApaTanus,
nosuMepu3zanus. [IpumeHenne 3TuaeHa Ha OCHOBE CBOMCTB

1.2.4.]lnenbl. AJTKUHBI

[ToHsTHE O AMEHAX KaK yIJI€BOJOPOJIax C IBYMs JBOMHBIMU
cBs3aMU. COnpsKEHHBIE TMEHbl. XMMUUYECKUE CBOMCTBA
OyTtaauena-1,3 u uzomnpena: odeciiBedyrBaHue OPOMHON BOJbI U
NoJIMMEpU3alus B Kaydyku. HaTypalibHbI 1 CHHTETUYECKHE
Kay4yku. Pe3uHa.

AuerunieH. XMMHUYECKUE CBOMCTBA allETUJIEHA: TOPEHUE,
oOecrBeunBaHue OPOMHOM BOJIbI, IPUCOECTUHEHUE XJIOPOBOAOPOIA
u ruapartauus. [IpumeHenue aneTuiieHa Ha OCHOBE CBOWCTB.
MexkiiaccoBasi U30Mepus € alKaJIUueHaAMHU.

1.2.5.Apensl. [IpupoaHbie HCTOYHUKH
yTIEBOIOPOIOB.

benzon. Xumudeckue CBOMCTBa OCH30J1a: TOPEHUE, PCAKITHH
3aMenieHus (TajJoreHupoBanue, HuTpoanue). [IpuMenenue
OeH301a Ha OCHOBE CBOWCTB. [IpupoaHbIii ra3: cocras,
NPUMEHEHHE B KAUeCTBE TOIUIMBA.

Hedts. CocraB u nepepabotka Hedru. [leperonka nedru.
HedrenpoaykTsi.
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1.2.6 IIpaktuueckoe 3ansTae Ne9

«3aKperuieHue U yriy0OjaeHue 3HaHui 0 CTPOCHUH, HOMEHKJIAType
YTIEBOAOPOJIOBY

1.2.7 IpaxTruaeckoe 3arstue NelO

XUMHUYECKUE CBOMCTBA yTIIEBOJAOPOIAOB

Tema 1.3. Kucnopomocoaep:xaiue
OpPraHUYECKHUE COCTUHEHUS.

Cooepircanue yueonozo mamepuana -18 gacos

18

1.3.1 CriupThl. DEHOIIBI.

[TonydyeHnue sTaHONIa OPOKEHUEM TIIFOKO3bI M THApaTaluen
sTuieHa. ['uapokcunbHas rpymnmna kak QyHkiuoHnangbHas. [lonstue
0 MpeAeNbHbIX 0OJJHOATOMHBIX CIUPTaxX. XUMHUYECKHUE CBOMCTBA
3TaHOJIA: B3aUMOJIEIICTBUE C HATpUEM, 0Opa30BaHUE MPOCTHIX U
CJIOXHBIX 2QUPOB, OKUCICHUE B anbaerul. [Ilpumenenue atanona
Ha OCHOBE CBOMCTB. AJIKOIOJIM3M, €T0 MOCIEACTBUS U
nperynpexaeHue.

['munepuH Kak mpeicTaBUTEIh MHOTOATOMHBIX CITUPTOB.
KayecTBeHHas peakuys Ha MHOIOATOMHbIE cUpThL. [IpuMenenue
IIIMLEPUHA.

dusnueckre U XuMu4eckre cBoictBa (eHona. Bzaumuoe
BJIMSIHME aTOMOB B MOJIEKYJie (peHouIa: B3aUMOAEHCTBUE C
THJIPOKCUJIOM HaTpus U a30THOM kuciaoToil. [Ipumenenue gpenona
Ha OCHOBE CBOICTB.

1.3.2 IIpaktudeckoe 3anatue Nell

XUMHUYECKHE CBOMCTBA CTUPTOB U (DEHOJIOB
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1.3.3. Anpaerunapl. KapOoHOBBIE KUCTOTHI.

[Tousatue 06 anbaerugax. AjbIeruHas rpyrma Kak
¢yHkumoHanbHas. @opMabAETu U €ro CBOWCTBA: OKUCIICHHE B
COOTBETCTBYIOIYIO KHUCIIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOINN ciupT. [loaydeHne anpaeruioB OKUCICHUEM
COOTBETCTBYIOLIUX cUpPTOB. [IpuMeHenune popmanbaeruaa Ha
OCHOBE €0 CBOWCTB.

[Tonsitne o kapOboHOBBIX KHcaoTax. KapbokcunbHas
rpynna kak QpyHKuuoHaiabHas. ['oMogorndeckuil psiji npeaeabHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. [lomyueHne kapOOHOBBIX
KHCJIOT OKHCJIEHUEM aJIbJIETUI0B. XUMUYECKHE CBOICTBA
YKCYCHOM KHCIIOTBI: OOLIME CBOMCTBA C MUHEPATbHBIMU
KHUCJIOTaMHU U peakuus stepudukanuu. [Ipumenenue ykcycHon
KHCJIOThI HA OCHOBE CBOMCTB. BbIcHIne xupHbIE KUCIOTHI Ha
IpUMepe NaTbMUTUHOBOW U CT€APUHOBOM.

1.3.4 TlpakTudeckas padota Nel?2

Oxkwucnenne cnupta B anbaeru. OKUCICHUE albAeTHIOB
rugpokcugom meau (1)

1.3.5. Cnoxusie 3¢gupsl. Kupsi.

[Tony4yenue cnoxxHbIX 3(UPOB peakluen STepuuKanuu.
CrnosxHble 3¢upsl B ipupojie, ux 3Hauenue. [Ipumenenue
CJIOXHBIX 2QUPOB HA OCHOBE CBOMCTB.

XKupsl kak crnoxxkubsie 3¢upbl. Kinaccudukanus Kupos.
XUMHUYECKHE CBOMCTBA KUPOB: TUAPOIINU3 U TUAPUPOBAHUE
KUAKUX KUpoB. [[pumMeHeHne >xupoB Ha OCHOBE CBOMCTB. MbLia.
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1.3.6. YrneBopsl.

VYrneBozpl, UX Kiaccudukaiys: MoOHOcaxapuisl (TJI0KO3a,
dpyKTO32a), AUcaxapu bl (caxapo3a) U mojaucaxapuisl (Kpaxmail u
IEJITI0NI03A).

['mroko03a— BeIIecTBO C ABOWCTBEHHON (QyHKIUEH —
aNbJEeTUA0CIUPT. XUMUYECKHUE CBOMCTBA IIIOKO3bl: OKUCIIEHUE B
TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHUE B COPOUT, CIIUPTOBOE
Oopoxenue. [I[puMeHeHne rioKo3bl HA OCHOBE CBOMCTB.3HAUEHUE
yTJEBO/IOB B KMBOM MPUPOJIE U )KU3HU uenoBeka. [lonstue o
peakuuax NOJMKOHACHCAIIMM U THAPOJIN3a Ha IPUMEpe
B3aMMOIIPEBPAILICHUI: TITI0K03a —> MOJIMCaXapu/Il.

1.3.7 IlpakTuueckas padora Nel3

«X¥UMHYECKHE CBOWCTBA IITFOKO3bI, Caxapo3bl, GPPYKTO3HI »

Tema 1.4. AzoTtocoziepxaliye opraHuuecKue
coenuHeHus. [Tommepsl.

Cooepoicanue yueonozo mamepuana -124ac

12

1.4.1. AMUHBI. AMUHOKHUCIIOTBI

[Tonsatue 06 amuHax. AnudaTHyecKrue aMUHBI, UX KJIaCCU(PUKAIIHSI
Y HOMEHKJIaTypa. AHWINH, KaK OPraHUYeCKOe OCHOBAHMUE.
[Tonyuenue annnuHa 3 HUTpoOeH3oma. [I[puMeHeHne aHUIMHA Ha
OCHOBE CBOMCTB. AMMHOKHCIIOTHI Kak aM()OTepHBIC

T YHKIIMOHAIbHBIC OPTaHUYECKHE COSAMHEHUS. XUMUYECKHE
CBOMCTBA aMHMHOKHCIIOT. B3aUMOJACHCTBHE CO IICITOYaMH,
KHUCJIOTaMU U JIPYT C APYTroM (peakius MOTUKOHACHCALINH).
[TenTuanas cBsi3b ¥ moJunenTuabl. [I[puMeHeHre aMUHOKHUCIIOT Ha
OCHOBE CBOMCTB.

1.4.2. benku.

[TepBuuHasi, BTopuyHasi, TPETUIHAS CTPYKTYPhI OCIIKOB.
XHWMHYECKHE CBOMCTBA OCIIKOB: TOPEHHUE, JIEHATY ALK, THIPOJIN3,
I[BETHBIE peaknuu. bronorndeckue GyHKITUN OCITKOB.
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1.4.3. [lomumepsr

benku u nmonucaxapuasl kKak OMOMOJIUMEDPHI.

[Imactmaccel. [loaydeHue noauMepoB peakiuen
MOJIMMEPU3AIUU U TTOJTUKOHACHCAIIMU. TepMOIIIIaCTUIHBIC U
TepMOpeaKkTUBHbIE Tu1acTMacchl. [IpeacraBuTenu miactmacc.

Bonokna, ux knaccudukanusd. [lonydeHre BoJOKOH.
OtnenpHBIC MPEICTABUTENN XUMHUYECKUX BOJOKOH.

Paznen 2 .O6mas u HeopraHuveckasi XUMHSL.

OO0mas u Heopranuyeckasi xummusi. (464)

46

Tema 2.1BBenenne. OCHOBHBIC XUMHYECKHE
MMOHSATHSA U 3aKOHEL.

Cooeprcanue yueonozo mamepuana-4uac

2.1.1.BBenenne .OCHOBHBIE TOHATHASA U 3aKOHBI
XUMUHU.

OcHoBHbIE TTOHATHUS XUMUU: BemecrBo. Atom. Monekyra.
Xumuyeckui aneMeHT. Astorponus. [IpocTeie U croxHbIe
BemiecTBa. KaueCcTBEeHHBIN M KOJMYECTBEHHBINA COCTAB BEIISCTB.
Xumudeckue 3Haku U popmMysbl. OTHOCUTETBHBIE aTOMHAS U
MoJIeKyJisipHas Macchl. KonndecTBo BeliecTna.

OcCHOBHBIE 3aKOHBI XUMHUH: CTEXHMOMETpHS. 3aKOH COXPAHEHUS
MaccChlI BEIIECTB. 3aKOH ITOCTOSHCTBA COCTABa BEIIECTB
MOJIEKYJIIPHOU CTPYKTYpPbl. 3aKOH ABOTaJIpo M CIEACTBUS UX
HEro.

2.1.2.ITpaktuueckoe 3austue Nel

«Pemenue PaCUYCTHBIX 3a/1a4 I1I0 OCHOBHBIM 3aKOHAM XHUMUHU ».

Tema 2. 2. Ilepuoauyeckuii 3aKOH U
nepuoanyeckas cucrema .M. MeHnneneeBa

Cooeprcanue yueonozo mamepuana -

17




2.2.1. Ileproaudeckuii 3aKOH M MIEPUONICCKAS
cucrema [[.1.Menneneera. CtpoeHue aToma .

Otkpertue [1.1. Menaeneesrsim llepronnueckoro 3akoHa.
[Teprognueckuii 3akoH B popmynuposke .. Menneneesa.

[Teproanueckas TabauIa XUMUYECKUX JIEMEHTOB —
rpagudeckoe 0ToOpakeHue NepuoInIecKoro 3akoHa. CTpykTypa
NEePUONYECKON TaOIUIIbL: TIEPUOAbI (MaJible U OOJbIINE), TPYTIIHI
(rmaBHas U moOouHas). ATOM— ClIOXkHas yactuua. Aapo (IpoTOHbI
U HEUTPOHBI) U 3JIeKTpoHHAs 00osouka. M3otonsl. CtpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB MaJlbIX MEPUO/IOB.
OCOOGEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB
AJIEMEHTOB OOJIBIINX MEPUOJOB (MEPEXOAHBIX IJIEMEHTOB).
[Mousitrie 06 opbuTassx. S-, p- u d-OpOutanu. DIeKTPOHHbBIC
KOH(UTYpali aTOMOB XMMHUYECKHUX 3JIEMEHTOB.

CoBpemMeHHast GOopMyIHPOBKA EPUOIUIECKOTO 3aKOHA.
3HayeHHue NepPUOANYECKOrO 3aKOHA U NMEPUOJUUECKOI CHCTEMBI
xuMHueckux aeMeHToB [I.M. MenneneeBa Juis pa3BUTHS HAYKU U
HNOHUMAaHU XUMUYECKOH KapTUHBI MUDA.

Tema 2.3. CTpoeHue BemiecTa

Cooeprcanue yueonozo mamepuana-

2.3.1.0cHOBHBIE TUIIBI XUM. CBsI3U. MoHHAas 1
KOBAJICHTHBIE CBA3H.

Karuonsl, ux oOpazoBaHue U3 aTOMOB B pe3yJIbTaTe
npolecca OKUCICHNUS. AHUOHBI, UX 00pa30BaHUE U3 AaTOMOB B
pe3yabTare npoiecca BocctaHoBIeHUsA. IOHHas CBsI3b, KaK CBS3b
MEXIy KaTUOHAMU U aHHUOHAMH 32 CUET JIEKTPOCTATUYECKOTO
nputspkeHus. Knaccuukarysi HOHOB: IO COCTaBy, 3HAKY 3apsja,
HAJIMYUIO THAPATHOU 000109ku. OHHBIE KpUCTAIITUYECKUE
peuietku. CBOKCTBA BEHIECTB ¢ MOHHBIM THUIIOM KPUCTAILNTMYECKON
penieTku. Mexannu3Mm 00pa3oBaHUsI KOBAJICHTHOM CBSI3H
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2.3.2. Tlpaktuyeckoe 3anstue Ne2
UucTteie BemecTBa u cMecH.  {ucrnepcHbie
CUCTEMBI

(0OMEHHBIN U JOHOPHO-AKLENTOPHBIH).

DnekTpooTpuuareabHoCcTh. KoBasleHTHBIE NOMSIpHAs U
HEIoJIsIpHast CBsI3U. KpaTHOCTh KOBaJICHTHOM CBSI3H.
MonexynspHble 1 aTOMHBIE KpUCTAJUIMYECKUe pemeTku. CBoKcTBa
BEILIECTB C MOJICKYJIIPHBIMU M aTOMHBIMHM KPUCTAJUIMYECKUMU
pemeTKkamu.

[TonsTue 0 cMecu BelecTB. ['OMOreHHbIE U TETEPOTreHHbBIE
cmecu. CocTaB cMmeceii: 00beMHast B MacCcoBast JOJIM KOMIIOHEHTOB
CMeCH, MaccoBasi J0JIsl IPUMECEH.

[Tonsitue o gucnepcHoit cucteme. JucnepcHas dasza u
nucrniepcuonHas cpefa. Knaccuduxaiuys IucrepcHbIX CUCTEM.
IToHsaTHE O KOJUIOMIHBIX CHCTEMAX.

«IIpuroToBieHue JUCIEPCHBIX PACTBOPOBY

Tema 2.4. Bona. PacTBopbl. DiieKTpouTHYECKas
JMCCOLIAITHSI.

Cooeprcanue yueonozo mamepuana -64ac

2.4.1. Bona. PactBopsl. PacTBOpenue.
DNeKTpOIUTHYECKAs AUCCOIUAIUS BELIECTB

Bopa kak PacTBOPUTCIIb. PaCTBOpI/IMOCTB BCHICCTB.
HaCBIHIeHHBIe, HCHACBIIMICHHLBIC, IICPCCHINICHHBIC PACTBOPLI.
3aBUCUMOCTh PaCcTBOPHUMOCTH I'a30B, KMIKOCTEH U TBCPAbIX
BCHICCTB OT PAa3JIMYHBIX q)aKTOPOB.

MaccoBas nois PAaCTBOPCHHOI'O BCHICCTBA SHCKTpOHI/ITBI )41
HCOJICKTPOJIUTEIL. SHGKTpOJH/ITI/ILIeCKaH Juccoumanusa. Mexanu3mel
BHeKTPOHHTquCKOﬁ Aucconranu i1 BEIICCTB € pa3IMYHbIMUA
TUIIAMU XUMHUYECKOM CBSI3U. FI/II[paTI/IPOBaHHBIC u
HCTUAPATHPOBAHHBIC NOHBI. CreneHb BHGKTPOHHTM‘ICCKOP'I
JUCCOL AN, CunbHbBIC U cl1a0bIe QJICKTPOJIUTHI. OcHOBHBIC
IMOJIOJKCHUS TCOPUU BHGKTPOHHTHHCCKOﬁ JUCCOL AN, KI/ICJ'IOTBI,
OCHOBAHHUA U COJIM KaK 3JICKTPOJINTHI.
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1

2.4.2 Tlpaktuyeckas padorta Ne3

Peakmuu nonHoro oomena .

2.4.3 Ilpaktryeckoe 3austue Nod

[IpuroroBieHne pacTBOPOB C ONPEIEIEHHON MaCCOBOM
J0JIed PaCTBOPEHHOI'O BEILIECTBA.

Tema 2.5. Knaccudukanus HeopraHmueckux
COE€IVHEHNN U UX CBOMCTBA

Cooepicanue yueonozo mamepuana -10 gac

10

2.5.1.KucnoTsl 1 ©X CBOMCTBA

KuCoThI Kak 3JeKTPOIUTHI, UX KIacCU(PUKALIMS TI0 Pa3IUYHBIM
MpU3HaKaM. XMMUYECKUE CBOMCTBA KUCIIOT B CBETE TEOPHUH
AMEKTPOJIUTUYECKON auccormanuu. OcoO0eHHOCTH
B3aMMOJICUCTBHS KOHIICHTPUPOBAHHON CEPHOM U a30THOM KUCIJIOT
¢ metayuiamMu. OCHOBHBIE CITOCOOBI TTOJTYYEHUST KUCIIOTHI.

2.5.2.0cHoBanus 1 ux cBoiictBa CoIH, OKCHIBI
1 UX CBOMCTBA

OcHOBaHMS KaK JICKTPOIUTHI, UX KJIacCHU(PUKAIIHS IO
pa3IUYHBIM TpU3HAKaM. XMUMHUUECKHE CBOMCTBA OCHOBAHUH B
CBETE TCOPHUH AIEKTPOJUTUUECKON auccormanuu. Pa3inoxenue
HEPaCTBOPUMBIX B BOJIC OCHOBaHMM. OCHOBHBIE CTIOCOOBI
noytydeHus: ocHoBaHui. CoJii Kak AeKTpodauThl. Conu cpenHue,
KHCIIbIE M OCHOBHBIE. XMMUYECKH CBOMCTBA COJIeH B CBETE TEOPUU
3IEKTPOIUTHUECKOM ucconuanuu. CrocoObl OTyYeHHUs COICH.
IM'uaponms coneit. Okcubl M UX cBoiicTBa. Coneobpasyromme u
HecosieoOpa3ytomue okcuabpl. OCHOBHBIC,
aMdoTepHbIC U KUCITOTHBIC OKCHJIBI. 3aBUCUMOCTh XapaKTepa
OKCHJIa OT CTEIEHHU OKHUCIIE-

HUS 00pa3yroIero ero MeTajuia. XMMHYECKUE CBOKMCTBA
okcuoB. [Tomyyenne oKCcHIoB.

2.5.3. [Ipaktuyeckoe 3ansTue No5

«CBoHCTBa KMCJIOT, OCHOBAHUM, COJICH, OKCHJIOB)
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1

2

Tema 2.6. XuMudeckue peakiuu

Cooeporcanue yueonozo mamepuana-6uac

2.6.1. Knaccuukanus XMMHYECKUX PEAKIIHA

OKHUCIUTEIBHO-BOCCTAHOBUTEIIHHBIC pCaKkuu.

Peakiinu coequHenus, pa3noxKeHus1, 3aMeIIeHus;, 0OOMeHa.
Karanutuueckue peakuun. OOpaTuMble U HEOOpATUMbIE PEAKIIUH.
['oMoreHHbI€ ¥ T€TEPOTEHHBIC PEaKIINK. IKI0TEPMUIECCKUE U
SHIOTEpMHUUECKUE peakinu. TemnoBon 3PeKT XuMUIECKIX
peakuuii. Tepmoxumuueckue ypaBHeHUs1. CTENEHb OKUCICHUS.
OKHCIIHTEb ¥ BOCCTAHOBJIEHHE. BOCCTAHOBUTEIIb M OKHUCIICHHE.
Mertoa sneKTpoHHOTO OanaHca AJis COCTaBICHUs] YPaBHECHUIN
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakunil. CocTaBieHue
OKHCITUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. [Togdop

KO3 (UIIMEHTOB.

2.6.2.CKOpOCTh XUMUYECKUX PEaKIIHii
OO6paTUMOCTh XUMHUYECKUX PEAKIIUH.

[IpakTuyeckoe 3ansTre No6

[ToHsiTHE O CKOPOCTH XUMHYECKUX PEAKIIUNA. 3aBUCUMOCTD
CKOPOCTH XUMHYECKUX PEAKIIUNA OT Pa3INvHBIX (DAKTOPOB:
IPUPOJIbI pEarupyIOLIUX BEIIECTB, UX KOHIIEHTPAIUH,
TEMIIEpaTypbl, TOBEPXHOCTH COMPUKOCHOBEHUS U UCIIOJIb30BAHUS
Karanau3aTopoB. OOpaTumbie U HEOOpaTUMbIE PEAKIUH.
XHMMHUYECKOE PABHOBECHE U CITOCOOBI €0 CMELIEHUSI.

«®DakTopHI ,BAUSAIONINE HA CKOPOCTh XUMHUYECKOH peakiuu Pacuer
CKOPOCTH XMMHUYECKON PEAKIII .
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2

Tema 2.7.MeTaiibl U HEMETAJLIEL.

Cooeporcanue yueonozo mamepuana -6 gaca

2.7.1. O0mas xapakTepUCTHKa METAJLIOB.

OO0111as1 XapaKTepUCTUKA HEMETAJIOB.

Oco06eHHOCTH CTPOCHHUSI ATOMOB U KPUCTAILIIOB.
®dusnueckue cBoricTBa MeTamuioB. Kimaccudukaius MeTanioB 1o
pa3IUYHBIM IPU3HAKaM. X UMUYECKUE CBOMCTBA METAJIJIOB.
DJIEKTPOXUMUYECKHUN Pl HAIPSHKEHUHA METAJIIIOB.
Meraorepmus.

O6mue cnocoOwl monmydeHus: MmetauioB. [lonstue o
Metautypruu. [lupoMeramnyprusi, THApOMETATUTYprus U
anekTpomeTautyprus. CriaBbl YepHbIe U IBETHbIC. OCOOEHHOCTH
cTpoeHust aToMoB. HemeTanibsl — npocThie BENIeCTBa.
3aBHCUMOCTh CBOWCTB T'aJIOTEHOB OT MX MOJOKEHUS B
[Tepuoanueckoit cucreme. OKUCIUTENBHBIE U BOCCTAHOBUTEIbHBIE
CBOMCTBA HEMETAJJIOB B 3aBUCUMOCTH OT UX MOJIOKEHUS B PALY
AIEKTPOOTPULATEILHOCTH.

2.7.2. Tlpaktruyeckoe 3anstue Ne/

«O01I1Me CBOMCTBA METAJIIOBY

JuddepeHupoBaHHbIN 3a4eT

Hroro

98
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XAPAKTEPMCTUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJILHOCTH

CTYJAEHTOB.

Coaep:xxanune 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 AaTOMHAs 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 HEIJIEKTPOJIUT,
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
MEH/IEJICEBCKOM U COBPEMEHHOM
(bOpMyYITHPOBOK MEPUOTUUECKOTO 3aKOHA
. . MenaeneeBa. O0bsicCHCHUE
(M3UYIECKOTO CMBICIa CUMBOJIUKH
MePUOANYECKON

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

OcHOBHBIE TEOPUHN XUMHUHU

VYcraHoBKa 3aBUCHUMOCTH CBOMCTB
XUMHYECKHX BEUIECTB OT CTPOCHUS ATOMOB
00pa3yoIINX UX XUMUYECKHUX JIEMEHTOB.
XapaKTepUCTUKA BA)KHEUIIINX THUIIOB
XUMHYECKHUX CBSI3EH U OTHOCHUTECILHOCTH
ATOU THUIIOJIOTHH.

OOBsICHEHHE 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTABA U CTPOCHHUS
KPUCTAJUIMYECKUX PELIECTOK.
DopMyIUPOBKA OCHOBHBIX MOJIOKEHUN
TEOPHUHU DJICKTPOJUTUUECKON TUCCOIUALINT
Y XapaKTEPUCTHUKA B CBETE ATOW TEOPUH
CBOWCTB

OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
coeuHeHn . @OpMyITMPOBKA OCHOBHBIX
MOJI0KEHUN TEOPUU XUMHUYECKOTO
CTPOEHUSI OPTaHMYECKUX COCIMHEHUMN U
XapaKTEPUCTUKA B CBETE TOU TEOPUH
CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COEIMHEHUN

Baxnenne BeniecTsa 1 MaTepualibl

XapaKTepHUCTHKa COCTaBa, CTPOEHUS,
CBOWCTB, MOJyYECHHS U IPUMEHEHUS
BakHenmux MetaioB (IA u Il A rpynm,
AJIOMUHUS, JKeJle-

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

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

HeHus BaxHeHmux HemeTtauios (VI A,
VIIA, VIA rpymm, a Takke a3oTa u
docdopa, yriepona u KpeMHUS, BOJAOPOIA)
U UX COEMHEHUN. XapaKTEePUCTUKA
COCTaBa, CTPOCHUSI, CBOMCTB, MTOJIyYEHUS U
npume-

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

B HAPOJAHOXO3MCTBEHHOM IJIaHE
npeacTaBuTeNe. AHaTOTUYHas
XapaKTEPUCTUKA BAXKHEUIINX
IIPEJCTaBUTEIICH
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JPYTHX KJIACCOB OPTaHUYECKUX
COCIMHEHUH: METaHOJIa U ATAHOJIA,
CJIOXHBIX 3(QUPOB, KUPOB, MBLI,
anpaerusioB (hopmManbIAeTUI0B U
aleTanbACTHAa), KETOHOB (aIleTOHA),
KapOOHOBBIX KUCIIOT (YKCYCHOW KHCIIOTBHI,
JUTSL €CTECTBEHHO-HAYYHOTO TPOQHUIISL
NIPEICTABUTEIICH IPYTUX KIIACCOB KHCIIOT),
MOHOCaXapuJ0B (TJIFOKO3bI), JUcaxa-
pUI0B (caxapo3sbl), MOJUCAXAPUIOB
(kpaxmasia ¥ 1eJITI0NI03b] ), aHIIINHA,
AMUHOKUCJIOT, OCTTKOB, UCKYCCTBEHHBIX U
CUHTETHUYCCKHX

BOJIOKOH, Kay4yKOB, TJIACTMACC

XUMHYECKH I A3BIK
M CHMBOJIMKA

Hcnonb3oBaHue B yueOHON U
po¢eCCUOHAIBHON IESATENTbHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIUKHU.
HazBaHue u3yueHHBIX BEUIECTB MO
TPUBUATBHON MJIM MEKIYHAPOTHOM
HOMEHKJIATYPE U OTPAKEHUE COCTaBa 3TUX
COEJIMHEHUH C TTOMOIIbI0 XUMHUECKHX
dopmyn. OTpaskeHHne XUMHUYECKUX
IPOLIECCOB C MOMOIIBIO YPaBHEHUI
XMUMHYECKUX pPeaKkuui

XuMH4YecKHue peakuuu

OObsiCHEHHE CYIIHOCTH XUMHYECKHX
npoueccoB. Kinaccudukanus
XUMHUYECKUX PEaKuii Mo pa3IuyHbIM
pU3HAKaM: YUCIIy U COCTaBY MPOIYKTOB U
peareHToB, TeriIoBomy 3 dekry,
HaIpPaBJICHUIO, (Pa3e, HATUYHUIO
KaTaJnu3aTopa, N3MEHEHUIO CTETICHEN
OKHCJICHUS 3JIEMEHTOB, 00pa3yIoux
BEIIECTRA.

VYcTaHoBKa MPU3HAKOB 00IIET0 U
PA3IUYHOTO B TUIIOJIOTHH PEAKIUN IS
HEOPraHNYECKOW U OPraHNYECKON XHMHUH.
Krnaccudunukarnus BenecTs 1 mporeccon
C TOYKHU 3pEHUST OKUCIICHHUSI-
BoccTaHoBJieHUs. COCTaBICHUE YpaBHEHUH
pEAKIMHN C TOMOIIBIO METO/1a
3JICKTPOHHOTO OaJlaHca.

OOBbsICHEHHE 3aBUCUMOCTH CKOPOCTH
XUMHYECKON PEaKIIUU U TOJI0KEHUS
XUMHUYECKOTO PAaBHOBECHUS OT PA3ITUIHBIX
¢dakTopoB

XuUMHYECKHH IKCIIEPUMEHT

BrinojHeHHE XUMHUYECKOTO OKCIICpUMCHTA
B ITOJIHOM COOTBCTCTBUH C IMPABUIIAMUA
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0€30MacHOCTH.
Habmonenue, gukcanus u onvcaHue
pE3yJIbTaTOB MTPOBEJICHHOTO YKCIIEPHUMEHTA

Xumuyeckass uHGpopMauus

[IpoBeneHne caMOCTOATENBLHOTO TIOUCKA
XUMHUYECKOU HH(pOpMaIIH C
MCIIOJIb30BAHUEM PA3IUYHbIX HCTOYHHUKOB
(Hay4YHO-TIOIYJISIPHBIX

U3JaHUI, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB UuTepHeta).

Hcnons30BaHNE KOMITBIOTEPHBIX
TEXHOJIOTUH JJ11 00pabOTKH U Tiepenaun
XUMHUYECKOU MH(pOpMALINK U ee
IpeJICTaBJICHUS] B pa3IU4HbIX opmax

Pacuersl mo xuMu4eckum (popmyaam
U YPaBHEHUSM

YcraHoBKa 3aBUCUMOCTH MEXKITY
Ka4eCTBEHHOUN U KOJIMYSCTBEHHOU
CTOpPOHAMH XUMHUYECKUX OOBEKTOB U
po1eccoB. Pelllenne pacyeTHbIX 3a1a4 1Mo
XUMUYECKUM (OopMyJiaM U YPaBHEHHSIM

IIpopunbHoe u npodeccuoHATBLHO
3HAYHMOE
coaeprKkaHue

OOBbsicHEHNE XUMHYECKUX SIBJICHUI,
MPOUCXOAIINX B IPUPOJIE, OBITY U Ha
npou3BojicTBe. OnpeneneHue
BO3MOKHOCTEH MPOTEKAHUSI XUMHUECKUX
MpEeBpaIIeHU B Pa3IMYHBIX YCIOBUSX.
ColnroieHre MpaBUIl SKOJIOTUYECKH
I'PaMOTHOTO MOBEJICHUSI B OKPY-

)aroren cpene. OneHKa BIUSHUS
XUMUYECKOTO 3arpsSI3HEHUS OKPYKAIOIICH
Cpe/bl Ha OpraHu3M YeJIOBEKa U JpyTrue
JKUBBIE opranu3mMbl. CoOIIOACHUE TIPABUI
6e3omacHOro oOpalleHus ¢ TOPIYUMH U
TOKCHYHBIMHU BEIIECTBAMH, JaOOPATOPHBIM
obopynoBanuem. [loaroToBka pacTBOpoB
3aJIaHHON KOHIICHTPAIIMH B OBITY U Ha
IIPOM3BO/ICTBE.

Kpurndeckas orieHka 10CTOBEPHOCTH
XUMHUYECKOW HH(POpMAIIHH,
MOCTYMAFOIIEH U3 pa3HbIX HCTOYHUKOB
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3. YCJIOBUS PEAJIM3AIIMA YUEBHOM JUCIUILINHBI

3.1. TpeGoBanusi K MMUHUMAJILHOMY MaTePHAJIbHO-TEXHUYECKOMY O0ecneYeHH 0

Peanuzarus yueOHON TUCHUIIIUHBI TpeOyeT HATU4Ks yueOHOTO KaOuHeTa « XUMHUSIY;

Ob6opynoBanue yueOHoro kabunera: 1. [lepronuyeckas cucrema anemenTos J1. U.
Menpeneena (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,
BHjicoMarHuTohoH ¢ 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
[ITaTuB 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

Turmu dpapdoposie

CoNoaR~WDdDE
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10. HunmuHapel MepHBIE
11.Yamka BeImapuTeIbHAS

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

19.TTonorenue

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 Unnykius

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

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

3.2. UudopmannonHoe odecnevyeHne y4eOHOM U CIIUTLIHHBI
IlepeyeHb pexkoMeHayeMbIX Y4eOHbIX U31aHuii, UHTEepHET-pecypcos,
AOMOJHHUTEJIBbHOM JINTEPATYPhbI

OcHogHble UCTNOYHUKU.

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

2. Kyomnos LU, ITepmuka O.B. Oprannueckas xumusi. CI10. DbC «Jlanby, 2022.

43 c¢. — ISBN 978-5-8114-7321-2. DnekTpoHHBIH pecypc. McTounuk pocryma:
www.profspo.ru

Jononnumenvubie UCMOYHUKU!

1. Tabpuensn O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumus. 11 knacc. bazoBbrit
ypoBeHb. M.: Akamemus, 2022. 200c. ISBN 978 — 5-09-06871-6. DnekTpoHHBII
pecype. Url: www.catalog.prosv.ru

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

3. Hcumopos, B. A. Dkomornueckas Xumus : yaeOHOe Tmocodue i By30B / B. A.
Ucunopos. — 4-e u3n. — Cankr-Ilerepoypr : XUMU3JAT, 2022. — 304 c. —
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ISBN  978-5-93808-390-5. — Tekcr : onekrponusii // LudpoBoit
oOpazoBarenbHblii  pecypc  IPR SMART : [caiiT]. —  URL:
https://www.iprbookshop.ru/122440.html (nara obpamenus: 24.06.2022)

4. Jlesuukuit M.M. Jlo6po mnoxamoBatb B xumuito, 2021. Mcrtounuk pocrymna:
www.profspo.ru

5. Ilenuka B.U., AdanacbeBa O.0., JIaBpentbeBa O.B. Opranuyeckass xumus. Yu.
[Toco6-¢ ms CITO, 2021. McTounuk goctyma: Www.profspo.ru

6. Ilpecc U.A. Obmas xumus. DbC «Jlauby, 2021. 496 c. HcTounuk mocryma:
www.elanbook.com

7.  Pymutuc I'.E., ®enpaman ®@.b. Xumusa. 10 kmacc. baszoBwiii ypoBeHb. M.:
[Mpoceemenune. 2022. 192 c. Dnekrpounsiii pecypce. Url:pdf.11klasov.net

8.  Capxkucsan 3.M., ne Benr A.B., lllkypko NU.B. Oprannueckas xumusi. CI10. 9bC
«Jlanp», 2022. 188 c. DOnekrpoHHsli pecypc. HMcrounuk goctymna:
www.elanbook.com

HNutepner pecypcesl
http: //www.iprbookshop.ru/ - DnextporHO-O0MOIHOTEYHAS CHCTEMA

2. IPRbooks http://www.consultant.ru/ - CipaBo4no-1paBoBast
cucrema Koncynperantlntoc

http: //www.elibrary.ru/ - HanmonanbpHast 3;1eKTpoHHast OHOIHOTEKa
http: //lwww.edu.ru/ - ®enepansusiiit Mateprer-nopran «Poccuiickoe 00pa3oBaHUE)

=

B w

METOAUYECKOE OBECIHHEYHEHUE JUCIHUIIJIMHBI
YMK
MeTtonnyeckue ykazaHus 10 IPOBEIEHUIO MTPAKTUYECKUX paboT no XUMHUH
MeTtonuyeckue yka3zaHus 110 BHEAyAUTOPHON paboTe no XuMuu

3.3. MeToauueckue peKOMeHJaUMU 1JI HHBAJIU/I0B M JIMI C OrPAHUYEeHHbIMH
BO3MOKHOCTSIMHU 3/10POBbSI

st o0yyaronuxcsi ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSIMH 3JI0POBBSI MOTYT
MPUMEHSTCS CcleAyromue (QopMbl OpraHU3ally MEJarorHYecKoro Impolecca u
KOHTPOJISI 3HAHUU:

0151 C1ab0BUOSAUUX.:

- obecnieunBaeTCs MHANBUAYAJIbHOE paBHOMEpPHOE ocBelieHne He meHee 300
JIIOKC;

- JUIS  BBINIOJIHEHHUS KOHTPOJBHBIX 3aJlaHUA TIPH  HEOOXOAMMOCTH
MPEIOCTABIISETCS YBEIMYUBAIOIIEE YCTPOMCTBO;

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

OJI51 27LYXUX U CAADOCTIBIUAUUX.

- o0OecrieuynBaeTCss  HaNW4We  3BYKOYCHJIMBAIOIIEH  ammapaTypsl

KOJJIEKTUBHOTO MOJIb30BaHUS, npu HEO0OXOIMMOCTH oOyyJaromuxcs
MPEIOCTABIISIETCA 3BYKOYCHJIMBAIOIIAs arnmaparypa VHJIMBU1YaJIbHOT O
MOJIb30BaHUS;
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- JUISL JIMIT C TSDKETBIMHM HApYIICHUSIMH PEUH, TIIYXHX, CIa00CIBIIIAIINX BCE
KOHTPOJBHBIC 3aJaHUs 1O JKCIIAHUIO OOYYaIoIUXCS MOTYT TPOBOJIUTHCS B
MUCbMEHHOU (hopMe.

OcHoBHOHM (popMO# OpraHu3alMU MEJArormueckoro IMpolecca SBISETCS
WHTETPUpPOBaHHOE OOyYeHHE WHBAIHAOB, T.€. Bce oOydaromuecss oOydaroTcs B
CMEIIaHHBIX TPyNIax, WMEIT BO3MOXXHOCTh IIOCTOSHHO OOINATBCS  CO
CBEPCTHHKAMH, JIETYe aJaNTHUPYIOTCS B COIUYME.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI
JAAUCHUIIJINHBI

KoHTpoJib U oleHKa pe3yibTaTOB OCBOCHUS y4€OHON TUCIHUILIMHBI OCYIECTBIISICTCS
MpernojaBaTejeM B TPOLIECCe MPOBEACHUS MPAKTHUYECKUX 3aHATUM U JTaOOpPaTOPHBIX
paboT, TECTUPOBAHMS, a TAKKE BBITIOJHEHUS 00yUYarOIIMMUCS WHIUBUIYATbHbBIX 3a/IaHUM,
MPOEKTOB, UCCIICIOBAHUM.

Pe3yibTaThl 00y4eHHst ®opMbI U METOAbI KOHTPOJISA U
(0CBOCHHBIC YMEHHs, YCBOCHHbIC 3HAHMS) OLICHKH Pe3yJIbTATOB 00y4eHH s
B pesynbrare ocBoeHUs yueOHON AUCIUILTUHBI
«XuMHs» 00yJaromMCs T0JKEH YMETh: Texymuii KOHTPOJb B hopme:
* Ha3bIBaTh: U3YUYEHHBIE BEIECTBA I10 v/ caMOCTOSTENBHBIX PadoT;
TPUBUAIBHOW MM MEKIYHApPOIHOM v’ 11a00paTOPHBIX M MPAKTUUECKUX
HOMEHKJIATYE; pabor;

* OIpEIENATh: BAJICHTHOCTh U CTEIICHb
OKHCJICHUSI XUMUUYECKHUX DJIEMEHTOB, THII XUMHYECKHUX TUKTAHTOB;
XUMHYECKOM CBSI3U B COCAMHEHUSIX, 3aps]l HOHA, KOHTPOJIBHBIX PabOT MO TeMaM
XapakTep Cpe/ibl B BOJHBIX pacTBOpax y4eOHON JUCITUTIITUHBI.
HEOPraHWYECKUX U OPTaHUYECKUX COCTUHEHUM,
OKUCIIUTENb U BOCCTAaHOBUTENb, TPUHAJICKHOCTD
BEIIIECTB K Pa3HbIM KJIaccaM HEOPTaHMYECKUX U
OpTraHUYEeCKUX COCIMHEHUI;

* XapaKTepHU30BaTh: JJIEMEHTHI MAJIBIX TIEPHUOJIOB
o uX 1nojoxkeHuto B [lepronuueckoit cucreme
JI.1. Menpaeneena; o0Impe XMMUYECKUE CBOMCTBA
METaJIOB, HEMETAJIJI0OB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX U OPTAaHUYECKUX COCAMHEHU;
CTPOEHUE U XMMHUYECKUE CBOMCTBA N3YUYEHHBIX
HEOPraHWYECKUX U OPTAaHUYECKUX COCAMHEHUI;

* OOBSICHATBH: 3aBUCUMOCTH CBOMCTB BEILECTB OT
HUX COCTaBa U CTPOECHUSI, TPUPOY XUMHUUYECKON
CBSI3M (MOHHOM KOBaJICHTHOM, METAJUIMYECKON 1
BOJIOPOJIHOM ), 3aBUCHMOCThH CKOPOCTH
XMMUYECKOW PEAKIUU U TTOJ0KEHUE XUMUYECKOTO
paBHOBECHS OT Pa3IUYHBIX (PAKTOPOB;

* BBINOJIHATh XUMHUYECKUN DKCIIEPUMEHT: 110
pacro3HaBaHUIO BAXKHENIINX HEOPIraHUYECKUX U
OpPraHUYECKUX COCAUHEHUN;

TCMATHYCCKHUX TCCTOB,

SSENRN
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* MPOBOJUTH: CAMOCTOSITEIbHBIN MOUCK
XUMUYECKON HH(POpMAILINK C UCTIOJIb30BAHUEM
Pa3IUYHBIX UCTOYHUKOB (HAYyYHO-TIOMYJISIPHBIX
W3/1aHHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
NHuTtepHeTa); UCIONB30BaTh KOMITBIOTEPHBIE
TEXHOJIOTHH JJ11 00pabOTKU U Mepeadu
XUMUYECKON MHPOpPMAILINK U €€ TIPEICTABICHUS B
pa3anyuHbIX hopmax;

* CBS3BIBATh: U3YUYCHHBIN MaTepHas cO CBOEH
npodeccuoHanbHOU AeSATENbHOCTHIO;

* pemiaTh: pacyeTHBIC 3a7a4M M0 XUMUYECKUM
dhopmynaM U ypaBHEHUSIM;

WCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMECHHUS
B IIPAKTHUYECKOM JIEATEIbHOCTH U MOBCETHEBHOMN
KU3HHU:

* JUIsl OOBSICHEHHS] XUMUYECKUX SIBIICHHM,
MIPOUCXOAIIUX B IPUPO/IE, OBITY U Ha
MIPOU3BO/ICTBE;

* OmpeeNeHUs] BO3MOXHOCTH MPOTEKaHUs
XUMUYECKHUX MPEBPAIICHUN B Pa3TUUYHBIX
YCJIOBUSIX M OLICHKH WX MOCIECTBUIA;

* DJKOJOTMYECKH I'PAMOTHOTO MOBEJCHUS B
OKpY’Karolllell cpene;

* OLEHKHU BJIUSHUS XUMHYECKOr0 3arpsi3HEHUS
OKPY’KaloIllei Cpelibl Ha OpraHu3M YeJIOBEeKa U
JIpYTHUe KUBbIE OPraHU3MBI;

+ 0e30MacHOro oopalieHus ¢ rOprOYUMHU U
TOKCUYHBIMU BEIIECTBAMHU U J1a00PaTOPHBIM
000pyI0BaHUEM;

* IIPUTOTOBJICHUS PaCTBOPOB 3a/IaHHOMU
KOHIIEHTpALlUU B OBITY U Ha MPOU3BOICTBE;

* KPUTHYECKOU OLIEHKU JOCTOBEPHOCTH
XUMHUYECKON MH(GOpMaIIUU, TOCTYTAIONIEH U3
Pa3HBIX UCTOYHHUKOB.

B pe3ynbTaTe 0CBOCHHUS YUCOHOM TUCIIMITINHBI
«XuMUs» 00yUarOUIUICS TOIKEH 3HATh:

* Ba)KHEHIIME XMMHUYCCKUE ITOHSATHS: BEIIECTBO,
XUMHYECKHH 3JICMEHT, aTOM, MOJICKYJIa,
OTHOCHUTEIJIbHBIC aTOMHAs U MOJICKYJISIPHAsI MacCHhl,
WOH, aJUIOTPOIIHS, H30TOIbI, XUMHYECKasl CBSI3b,
3JIEKTPOOTPHUIATEIIBHOCTD, BaJICHTHOCTD, CTEIICHb
OKHCJICHHUS, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN
00BbeM ra3000pa3HbIX BEIICCTB, BEUIESCTBA
MOJICKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHHS,
pPacTBOPBI, JICKTPOJIUT U HEIJICKTPOJIUT,
JICKTPOJTUTHYCCKAS JIUCCOLUAIUS, OKUCITUTEIb

Tekymuit KOHTPOJIb B opMme:

v’ caMOCTOSATEIBHBIX paborT;

v’ 1abopaTOPHBIX U MPAKTHYECKHUX
pabor;

TEMaTUYECKUX TECTOB;
XUMHYECKHUX JUKTAHTOB;
KOHTPOJIBHBIX paloOT MO0 TeMaM
y4eOHON JUCITUTIIINHBI.
HToroBeiii KOHTPOJTH B (hopme

g depeHITMPOBAHHOTO 3a4eTa.

SNENEN
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BOCCTaHOBUTEIb, OKHCICHHE U BOCCTAHOBJICHHE,
TEII0BOM 3P (HEKT peakiuu, CKOPOCTh
XAMHWYECKOU PEAKINU, KaTalln3, XHMHYECKOE
paBHOBECHE, YTIICPOAHBIN CKETET,
(GyHKIIMOHAIbHAS TPYTINA, H30MEPHs], TOMOJIOTHS;
* OCHOBHBIC 3aKOHBI XUMHUH: COXPAHEHHS MACCHI
BEIIECTB, MOCTOSTHCTBA COCTaBa BEIIECTB,
[Tepnonnueckuii 3axoH .M. Menneneena;

* OCHOBHBIE TEOPUU XHUMHU; XHMHYECKON CBS3H,
AIIEKTPOTUTHYECKON JUCCOIMAIIAN, CTPOCHUS
OpPTaHWYECKHUX ¥ HEOPTAaHWMYECKUX COCTUHECHUIA;

* Ba)KHEHIIIHME BEIIECTBA U MaTEPUAIIBIL:
BaXHEHIITME METAJUIbI U CIUIABbI, CEpHAsI, COJISTHAS,
a30THas U YKCYCHasl KHCIIOTHI; O1aropotHbIe
rasbl, BOJIOPO/I, KUCIIOPOI, TaJOT€HEBI, IEIIOYHEIC
METaJUTbl; OCHOBHBIE, KUCIIOTHBIE U aM(OTEPHBIC
OKCH/IBI ¥ TUJPOKCHU/IBI, IEIOYH, YTICKUCIBIN 1
yrapHBIi ra3bl, CEpHUCTHIN Ta3, aMMHUaK, BOJIa,
MIPUPOTHBIN Ta3, METaH, dTaH, dTHJICH, alleTHIICH,
XJIOpU HATpHUsI, KapOOHAT U TUAPOKAPOOHAT
HaTpusl, kapOoHat u (ocdat kanbius, 6eH307,
METAHOJI ¥ 3TAHOII, CIIOKHBIC d(PUPHI, KHUPHI,
MbLJ1a, MOHOCaXapu bl (TII0K03a), TUCaXapUIbI
(caxaposa), mosrcaxapuasl (Kpaxmai u
IeJUTF0JI03a), aHWJIMH, aMHUHOKHUCIIOTHI, OCJIKH,
MCKYCCTBEHHBIC U CHHTETUYECKHE BOJIOKHA,
Kay4JyKH, IJIaCTMACCHI;

IIpumepHbIe TeMbl pedepaToB (IOKJIAT0B),
HHIMBHUAYAJBHBIX POEKTOB.

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

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

» CoBpeMEeHHbIE METOIbI 00€33apaskUBaHUS BOJIBI.

* AIITOTPOIHSI METAIIIOB.

* Xuznp u nesrenvHocTh [[.M.MeHnneneena.

* «[Tepuoarueckomy 3aKOHY OyayIliee HE TPO3HUT Pa3pyIICHUEM. . .»

* Cunres 114-ro snementa — TpuymM@ pOCCUNUCKUX (HU3UKOB-SIACPIIUKOB.
* MI30TOMBI BOJIOpO/IA.

* lcnonb3oBaHue paJlOAKTUBHBIX U30TONOB B TEXHUYECKUX LIETISX.

* PEHTT€HOBCKOE U3TyYEHUE U €TO UCMOJIb30BAHUE B TEXHUKE U MEJIULIHE.
* [Ina3ma — 4yeTBepTOE COCTOSHUE BEILIECTBA.
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* AMOp(QHBIE BEIIECTBA B IPUPOJE, TEXHUKE, OBITY.

» OxpaHa OKpy>Karoliei cpeabl OT XUMUYECKOTO 3arpsisHeHus. KonuuecTBeHHbIE
XapaKTEPUCTUKU 3arPSA3HECHUS OKPYKAOIIEH CPEIbI.

* [Ipumenenue TBEpAOTO U ra3oo0pa3Horo okcuaa yriaepozaa (IV).

* 3amuTa 030HOBOT'O DKPaHa OT XMMUYECKOTO 3arps3HEHUS.

* 'pyOoaucnepcHbie CUCTEMBI, UX KJIacCHU(HUKAIUS U UCIIOIb30BaHUE B
npodeccuoHanbHON AeSTENbHOCTH.

* KocMeTnueckue renm.

* [I[pumeHeHNE CyCIIEH3UI U OMYJIbCHNA B CTPOUTEIIBCTBE.

* Munepasbl ¥ TOPHBIE MOPOIBI KAK OCHOBA JTUTOCHEPHI.

» PacTBOpBI BOKpYT Hac. TUIIbI pacTBOPOB.

* Boza kak peareHT u cpesa Juisi XMMUYECKOTO MpoLecca.

* )Kuznsb u nearensHocts C.Appenuyca.

* Bkiiag OT€4ECTBEHHBIX YUEHBIX B Pa3BUTUE TEOPHUU AIEKTPOIUTUUECKON JTUCCOLHUAIUU.
* YcTpaHEHHE KECTKOCTH BOJIbI HA MPOMBIIUIEHHBIX TPEATPUATHSIX.

* CepHas KHCIIOTa — «XJ1€0 XMMHUECKON MPOMBIIIIEHHOCTH.

* Mcnonb30BaHe MUHEPATBHBIX KUCIOT HA MPEANPHUATHIX PA3TUUHOTO MTPOQUIIS.

* OKCUABI U COJIM KaK CTPOUTEIbHBIE MaTEPUAIbI.

* cropus rurca.

* [ToBapeHHast COJIb KaKk XUMHUYECKOE ChIPHE.

* MHoromukuii kapOOHAT KaJbIHs: B MPUPOJIC, B MPOMBIILICHHOCTH, B OBITY.

* Peakiiuu ropenust Ha MPOU3BOJCTBE U B OBITY.

* BupTtyasibHOE MOJENMPOBAHNE XUMUYECKUX ITPOLIECCOB.

* DJIEKTPOJIU3 PACTBOPOB JIEKTPOJIUTOB.

* DJIEKTPOJIN3 PACILIABOB AJIEKTPOJIUTOB.

* [IpakTyeckoe NpuMeHEHUe AIEKTPoIn3a: paQUHUpPOBaHKE, TaJIbBAHOILIACTHKA,
raJbBaHOCTETHSI.

* McTopus noiaydeHust ¥ Iporu3BOACTBA ATIOMUHMS.

* DIIEKTPOIIUTUYECKOE TIOTyUeHUE U paQUHUPOBAHUE MEAU

* XXusnp u nesrenbHOCTh 1. J[3BH.

* Posib METAJIJIOB B HCTOPUU YEJIOBEUECKON HUBUIN3aLMU. MIcTOprs 0T€4eCTBEHHOM
yepHOU MeTaiurypruu. COBpeMEHHOE METATypPruYecKoe MPOU3BOICTBO.

* McTopus 0T€4eCTBEHHOW LIBETHOUM MeTautypruu. Pojas MeTasioB U CIIaBOB B HAy4YHO-
TEXHUYECKOM IpOrpecce.

* Koppo3sust MeTanmioB u crocoObl 3alIUTH OT KOPPO3UH.

» nepTHBIC UM OIaropoHbIC ra3bl.

* Poxxnaroiyie coim — rajoreHsl.

* McTopus IIBEACKON CIIMYKH.

* lcTopusi BOSHUKHOBEHUS U Pa3BUTHsL OPraHUYECKOU XUMUH.

* Kuznsb u nearensHocth A.M.bytieposa.

* Butanusm u ero kpax.

* POsib OTEYECTBEHHBIX YUEHBIX B CTAHOBIICHUHU U PA3BUTHU MUPOBOM OPraHUYECKOU
XUMUHU.

* CoBpEeMEHHBIE NIPEICTABICHUS O TEOPUU XUMUYECKOT'O CTPOCHHUSI.

* DKOJIOTUYECKHUE aCMEKThl UCIOIb30BAHUS YTIIEBOJOPOIHOTO CHIPbSL.

* DKOHOMUYECKHE aCIEKThl MEKyHAPOJHOTO COTPYIHUYECTBA MO UCIOIb30BAHUIO
YIJIEBOJOPOIHOTO CHIPHSI.

33



* Mcropust OTKpBITHS U pa3pabOTKU ra30BbIX U HEPTAHBIX MECTOPOXKAeHUH B Poccuii-
ckon Penepanuu.

* XuMus yriieBOJIOPOTHOTO ChIPbs U MOs Oy Ty1iast mpodeccusi.

* YIi1eBog0pOAHOE TOIIMBO, €r0 BUABI U HA3HAYCHUE.

* CUHTETHUYECKHE KayuyyKH: UCTOPUS, MHOTOOOpa3ue 1 NePCIEeKTHUBBIL.

* Pe3nHOTEXHNYECKOE MPOU3BOJICTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.
* CBapoO4HOE NMPOU3BOJICTBO U POJIb XUMHH YTIJIEBOJOPOIOB B HEM.

* Hed1b 1 ee TpancmOpTHPOBKA KaK OCHOBA B3aUMOBBITOJTHOTO MEXTyHAPOAHOTO
COTPYAHUYECTBA.
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