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1. MOACHUTEJIbHASA 3AIINCKA

Pabouast mporpamma o61eo06pa3oBaTenbHOT0 ydeOHoTro mpeamera «OCHOBBI
XUMHUH U1l TEXHOJIOTMYECKOro mpoduiishy MpeaHazHayeHa ISl U3y4YeHUs XUMHH B
kojuiemke KKX ATACY, peanusyromiemM 00pa3oBaTelibHYIO MPOTpaMMy CPEIHErO
oOmero oOpa3oBaHus B TMpeesiax OCBOCHUS OCHOBHOM MpoQecCHOHAIBHON
oOpazoBarensHoil mporpammbl  CIIO (ITIIKPC) na 06a3e OCHOBHOro 00IIEro
oOpa3oBaHMsI TPH TMOATOTOBKE KBAIU(UIMPOBAHHBIX padOUMX, CIHyXallux IO
npodeccun  08.01.18  «DnEeKTpOMOHTAXKHHUK  JJEKTPUUECKUX  CETe |
AIIEKTPOOOOPYTOBAHUS.

PaGouass nporpamma yuyeOHOoro nmnpenmera «OCHOBBI  XUMHUH  JUIS
TEXHOJOTMUECKOro nmnpoduis» paszpabotrana B coorBerctBUM ¢ llpukazom
Muno6OpHayku Poccun «O BHeceHnu u3MeHeHui B DefepanbHblil TOCy1apCTBEHHBIN
oOpa3oBaTeNpHBI CTaHAAPT CPEAHEro O0IIero o0pa30BaHUA, YTBEPKICHHBIN
[Tpukazom MunuctepctBa obpazoBanus U Hayku Poccuiickoit @enepanuu ot 17 Mas
2012 r. No 413» ot 29 utons 2017 r. Ne 613; na ocnoBanuu [lucemMa MunoOpHayku
Poccun «OO0 opranmzanuu uszydeHusi yuyeOHoro mpeamera « OCHOBBI XUMHUU JUIS
TexHoJornyeckoro npoduiss» ot 20 wuroHs 2017 r. Ne TC-194/08; ¢ yuerom
tpedoBanuii ®I'OC cpemrero obmiero odpa3oBaHus, MPEABABIIEMBIX K CTPYKTYPE,
COJICPYKAHUIO M pe3yibTaTaM OCBOCHHUS y4eOHOW MUCHUTIIMHBI « OCHOBBI XUMUU IS
TEXHOJIOTUYECKOTO TTPOQUIIS».

Conepxanue mporpamMmbl  yuyeOHOTO Tipenmera «OCHOBBI XUMHUH IS
TEXHOJIOTUYECKOTr0 MPOQUIs» HaAMpaBiIeHO HAa JOCTHKEHUE CIAEAYIOIINX LeJei:

- (¢opMmupoBaHHEe Yy OOy4yalIIUXCi YMEHHS OLIEHMBAaTh 3HAYMMOCTD
XUMHUYECKOTO 3HAHMS JIJIS1 KAKJIOTO YETIOBEKa;

- opMHpoOBaHUE y O0YUAIOMIMXCA LIEIOCTHOTO MPEICTABIECHUS O MUPE U POJIH
XUMUU B CO3/JaHUM COBPEMEHHOW €CTECTBEHHOHAYYHOW KAapTUHBI MHpPA; YMCHUS
OOBSCHATh OOBEKTHI M MPOIECCHI OKPYXKAIOMICH JACHCTBUTEIHHOCTU: TPHUPOIHOM,
COLMATbHOM, KYJIbTYPHOM, TEXHUYECKOM CpEAbl, — MCIOJB3YysS [JI1 3TOr0

XUMHUYCCKHUEC 3HAHUA,



- pa3BUTHE y OOYJAIONIUXCSl YMEHHUH pa3nudarh (PaKkThl U OIICHKU, CPABHUBATH
OIICHOYHBIC BBIBOJIBI, BUACTh UX CBS3h C KPUTEPHUSIMHU OIEHOK U CBS3h KPUTEPHUEB C
ONpENENICHHOW  CHUCTEeMOW  IleHHOCTeH, ¢opMymupoBatb W  00OOCHOBBIBATH
COOCTBEHHYIO MO3UIIHUIO;

- mpuoOpeTeHrne OOYyJYaIOUUMUCS OIbITa Pa3HOOOpPa3HOW JAESITEIHHOCTH,
MO3HAHWS W CaMOIO3HAHWs, KIIOUEBHIX HABBIKOB, HMCIOIINX YHHBEPCATHHOE
3HAUCHUE JUIsl PA3IMYHBIX BHJIOB JEATEILHOCTH (HAaBBIKOB pEIICHUS MPoOieMm,
NPUHATHA ~ pCEIICHHWH, TOWCKa, aHanmm3a W 00paboTku  wmHQOpMAIWH,
KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB M3MEPECHHM, COTPYIHUYECTBA, 0E30MaCHOTO

oOpallleHusl C BEIIECTBAMU B ITOBCETHEBHOM KU3HM).

2. OBIIASA XAPAKTEPUCTHUKA YYEBHOT O IIPE/IMETA
«OCHOBbI XUMHUH JJIA TEXHOJIOI'MYECKOI'O ITPOPUJISA»

XuMHs — 3TO HayKa O BEIIECTBaX, UX COCTaBE U CTPOCHHUHU, CBOWCTBAX W
NPEBpaIlleHHsIX, 3HAUYEHUH XHUMHYECKHX BEIIEeCTB, MAaTEpUalIOB M MPOILECCOB B
MPAKTHYECKOHN JEeITeIbHOCTH YETIOBEKA.

Conepsxanue o01eo0pazoBarenbHOro yuyeoHoro mpeamera «OCHOBBI XUMUU
JUIE  TEXHOJIOTHYECKOTo MpOQWIs» HANPaBIEHO HAa YCBOCHHE OOYYarOIUMHUCS
OCHOBHBIX TIOHSITHH, 32aKOHOB U TEOPUH XUMHH; OBJIQJICHUE YMEHHSIMH HaOJIOIaTh
XUMHUYECKHE SBJICHHSI, TPOBOINTH XUMUUECKUN IKCTIEPUMEHT, TIPOU3BOIUTH PACUETHI
Ha OCHOBE XUMHUYECKUX (POPMYJI BEIIECTB ¥ YPaBHEHUI XUMHUYECKUX PEAKIIUH.

B nporecce nzydeHus XumMun y o0y4aronuuxcs pa3BUBAIOTCS TO3HABATEIbHBIC
UHTEPECHl M WHTEIUIEKTyallbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEILHOM
npruoOpPETEHUS] 3HAHUK 10 XMMHU B COOTBETCTBHU C BO3HHKAIOIIUMHU KHU3HCHHBIMU
npobjJeMaMy, BOCIUTBHIBACTCS OEpPEe)KHOE OTHOIIECHUS K TPUPOAE, NOHWMaHHE
3I0pOBOT0 00pa3a >KU3HHU, HEOOXOJMMOCTH MPEAYNPEKICHUS BICHUN, HAHOCSIIINX
BpeI 3I0pOBBI0O M OKpyXkaromiei cpeae. OHUM OCBaWBAIOT MPUEMBI TPAMOTHOTO,
0€30macHOTO MCIOJIB30BAHUS XUMUYECKHUX BEUIECTB M MAaTEPUAIIOB, TPUMEHSIEMBIX B

OBITY, CETLCKOM XO3SIIICTBE U HAa MPOU3BOCTBE.



B mpodeccuonanbHpix 00pa30BaTENbHBIX OPraHU3aALUAX, PEATU3YIOIIUX
00pa30BaTeNbHYI0 MPOTpaMMy CPEIHETO O0IIEeT0 00pa30BaHus B MpeEesiaX OCBOCHUS
OIIOII CIIO na 6a3e ocHOBHOTr0 00111er0 00pa3zoBaHus, yueOHbIi npeameT «OCHOBBI
XUMUU I TEXHOJOTUYECKOTo TMpodumist» u3ydaetcss Ha 06aszoBom ypoBHe DPI'OC
cpenHero o0Omero oOpa3oBaHMs, OCHOBBIBACTCS Ha 3HAHUSAX OOYYAIOIIMXCA,
MOJIYyYCHHBIX MPU H3YyYEHUU (UBHKH, OMOJIOTHM, Teorpaduu, MaTeMaTUKH B
OCHOBHOM IIKOJIE.

Peanuzanus [eIyKTUBHOTO TMOAXO0/JAa K H3YYEHUIO XUMHUU CIHOCOOCTBYET
pPa3BUTHIO TaKUX JIOTMYECKUX OIEpaluid MBIIJICHUS, KaK aHalu3 M CHHTE3,
000OIIeHNEe ¥ KOHKPETU3alMs, CpaBHEHHWE U AaHAJIOTUA, CHUCTEMaTu3alus U
KJ1accuuxanus.

W3ydyenne XuUMHH B NPOQPECCHOHANBHBIX 00pa30BaTEIbHBIX OPraHU3AIMUSX,
peanu3yromux 00pa30BaTEIbHYI0 MNpPOrpaMMy CpeaHero oOIiero oOpa3oBaHUs B
npenenax ocsoenust OIIOIT CIIO na 6a3e ocHOBHOTO 00111er0 00pa3oBaHus, UMEET
CBOM OCOOEHHOCTH B 3aBHCHUMOCTH OT NMpo@uiisi npodheccuoHanbHOro o0pa3oBaHHUs.
OTO BBIpaXAaETCsl B COJEPKaHUU OOYUEHHs, KOJMYECTBE YaCOB, BBIIEISEMBIX Ha
U3yYEHHE OTIENBHBIX TEM TMPOTPaMMBbl, TIIyOMHE WX OCBOCHHS OOYYarOIIUMUCH,
o0beMe MW  XapakTepe TMPaKTHUYEeCKUX  3aHATHH, BHJAX  BHEAYJUTOPHOU
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

B mpomecce u3ydeHHs XHMHUM TEOPETUYECKHME CBEACHUS JIOMOJHSIOTCS
JEMOHCTPALUSIMH, JTAOOPATOPHBIMU  OMBITAMU W MPAKTUYECKUMH  3aHSATHUSIMH.
3HAYUTENBHOE MECTO OTBOJUTCS XHUMHUYECKOMY OJKcrepuMeHTy. OH OTKpBIBAaeT
BO3MOXXHOCTh ()OPMHUPOBATH y OOYUAIOIIUXCS CIENUaIbHbIe MPEIMETHBIE YMEHUS:
paboTath C BENIECTBAMH, BBIMOJHATH MPOCTHIE XWMUYECKHE OIBIThI, YYHUTh
0e30MacHOMY U JKOJIOTMYECKM TpPaMOTHOMY OOpalieHUuI0 C  BELIECTBAMH,
MaTepuajgamMH U mpoueccaMu B ObITY U Ha MIPOU3BO/ICTBE.

B mpouecce wu3ydeHus XUMHHM BaXHO (QOPMHUPOBATH HH(POPMAIMOHHYIO
KOMIIETEHTHOCTh OOydJarommxcs. llodToMy mpu opraHm3alii CamMOCTOSITEIbHON

paboThl HEOOXOAMMO aKIEHTUPOBATh BHHUMAaHHE OOYYArONIMXCS Ha TOUCKE



uHbopMalluu B CpeACTBaX Maccmenua, VHTepHeTe, y4eOHON U creuuasbHOU
JUTEpaType C COOTBETCTBYIOMINM O(OPMIICHUEM U MIPEICTABICHIUEM PE3yIbTaTOB.

[Ipu otOope conmepxkanus ydeOHOro mpeamera «OCHOBBI XUMHUHM IS
TEXHOJOTHYECKOTO MPOGWISH) HCIOJIB30BAH MEKIUCIUIUIMHAPHBIN  MMOAXO0J, B
COOTBETCTBMU C KOTOpPHIM OOy4aronMecss JOJDKHBI YCBOWTb 3HAaHMS M YMEHUS,
HEoOXOoauMble s  (OPMHUPOBAHUS €IMHOM LEJIOCTHOW €CTECTBEHHOHAYYHOU
KApTUHBI MHpa, onpeneisomeid (HOpMUPOBAHHE HAYYHOTO MHPOBO33PEHMS,
BOCTPEOOBAHHBIE B KU3HU U B IPAKTUYECKOMN JESITEIbHOCTH

Nzyuenune obmeoOpazoBaTeibHOTO yueOHOTO TipenMera « OCHOBBI XUMUHM JIJIS
TEXHOJIOTHYECKOr0 MpOoQuis» 3aBepllacTcsl MOJABEJCHUEM UTOroB B (opme
TG depeHIIMPOBAHHOIO 3a4eTa B paMKaxX MPOMEKYTOYHOW aTTeCTalluU CTYJIEHTOB

B niporniecce ocBoeHust OIIOIT CIIO ¢ monydeHueM cpeaHero o0mero oopa3oBaHus

(IITIKPC).

3. MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

VYyeounii npenMer «OCHOBBI XUMHUHU JJIi TEXHOJOTHYECKOTO MPOGUIISH
SBJISIETCS JIOTIOJTHUTEIBHON y4eOHOM AMCIUILIMHON 00I111e00pa30BaTEIBLHOTO MK
OCHOBHOM  mpodeccHOHaIbHOM  00pa3oBaTeNIbHOM  MPOTPaMMbl  CPETHETO
npodeccuoHanbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHHsS C
noixyueHuem cpennero oomiero oo6pazoBanus (IIIIKPC) ¢ ydetom TtpeboBaHMit
®I'OC CIIO u npoduis npodheccuoHaIbHOT0 00pa30BaHUS.

B yueOnbix mnanax [IITKPC mecto yue6HOro npeamera « OCHOBBI XUMHUH IS
TEXHOJIOTUYECKOr0 MpOodWish» B COCTaBE JOMOJHUTEIBbHBIX YUYEOHBIX MPEIMETOB,
00s13aTEeNIbHBIX IS OCBOCHHS TEXHOJIOTHYECKOro Mpoduis mpodeccroHaIbHOTO

oOpa3zoBaHus.

4. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA



OcBoenune coxaepxkanusi ydyeOHoro mnpeaMera «OCHOBBI XUMHUHU  JJIsS
TEXHOJIOTHYECKOr0 MPOPUIsi», 00ECHeUnBAET TOCTHKEHUE CTYAEHTAMU CIEIYIOIIUX
pe3yJbTaToOB:

JIUYHOCMHBIX

JI1 4yBCTBO rOPAOCTH M YBAKEHUS K UICTOPUU U IOCTHIKEHUSIM OTEUECTBEHHOU
XUMHUYECKON HayKd; XUMHUYECKHM TIPaMOTHOE IOBEJEHHE B HPOPECCHOHATBHON
NEATEIbHOCTH W B OBITY NpU OOpallleHMH C XUMUYECKHMMH BEIIECTBaMHU,
MaTepuagaMH U IPOoLEeccaMu;

JI2 TOTOBHOCTD K MPOJIOJDKEHUIO0 00pa30BaHUs U MOBBIIICHNUS KBATH(PUKAIIUN B
n30paHHON TPO(ECCHOHATBHON JEATEIbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIU
XUMHUYECKUX KOMIIETEHIIUHN B 3TOM;

JI3 ymeHue HMCHoJIb30BaTh JOCTHKEHUS COBPEMEHHOM XUMHUYECKOW HAYKH M
XUMHUYECKUX TEXHOJIOTUHA JIJIsl TOBBIIIEHUS COOCTBEHHOI'O WHTEUIEKTYaJIbHOIO
pa3BUTHA B BEIOpAaHHON PO(HECCUOHAIBHOM 1A TENbHOCTH;

MemanpeomMen HuIxX '

MI1 wucnonp30BaHWE pa3IMYHBIX BHUJOB IIO3HABATEIBHOM NEATEIBHOCTH H
OCHOBHBIX HWHTEJIEKTYaJbHbIX Olepanui (IIOCTAaHOBKM 3aJaud, (popMyJIHpOBaHUS
TUIIOTE3, aHAJIM3a U CHUHTE3a, CPaBHEHMsI, 0000IEHUs, CUCTEMAaTU3alliH, BbISBIICHUS
IPUYUHHO-CJIEICTBEHHBIX CBsI3€l, MOMCKAa aHaIoroB, ()OPMYJIHPOBAHUS BBIBOJOB)
JUISl pEelIeHUs] TIOCTABJICHHOW 3aJlay, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS
(HaOmro/leHrs, HAYYHOTO OKCHEPUMEHTA) JUIsl HU3Y4YEHUs Pa3jIUYHbIX CTOPOH
XUMUYECKUX OOBEKTOB W TPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTb
CTaJIKUBAThCA B MpodecCuoHaNbHOU cdepe;

M2 wucnonp30BaHHE Pa3IUYHBIX HCTOYHUKOB JUISl TOJYYEHUS XUMHUYECKOU
uH(pOpMaIMU, YMEHHUE OIIEHUTh €€ JIOCTOBEPHOCTh MJI JOCTHXKEHUS XOPOIIMX
pe3yJbTaTOB B MPOQEeCcCCUOHANTBHOMN cdepe;

npeomMemHulx:

I11 chopmMupoBaHHOCTH NPEACTABICHUA O MECTE XUMHUU B COBPEMEHHOMN
HAyYHOW KapTUHE MUpA; MOHUMAHHUE POJIM XUMHH B (OPMUPOBAHUU KPYyro3opa u

(GyHKUIHMOHATIBHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEeIIeHUs] MPAKTHUYECKUX 3a/1a4;



[12 BnageHue OCHOBOMOJATAIOIIMMHU XWMHUYECKUMH MOHATHUSIMHU, TEOPHUAMH,
3aKOHAMHA W 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  IOJIb30BAHHE  XUMHUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOW;

I13 BnageHre OCHOBHBIMM METOJAMHU HAYYHOT'O MMO3HAHMS, UCMOJIb3YEMbIMU B
XUMHU: HAOJIOACHUEM, OIMCAaHHEM, H3MEPEHUEM, OJKCIEPUMEHTOM; YMEHHE
o0pabaTbeiBaTh, OOBSCHITH PE3yJbTaThl MPOBEACHHBIX OIBITOB W JejaTh BBIBOJIBI,
TOTOBHOCTh H CIIOCOOHOCTh TMPUMEHATh METOABl TO3HAHUSA TIPU PEIICHUHN
MPAKTUYECKUX 3a]aY;

14 chopMupOBaHHOCTHP YMEHHS JaBaTh KOJMYECTBECHHBIC OICHKA U
MPOU3BOJIUTH PACUETHI IO XUMUYECKUM (HOPMYJIaM U YPAaBHEHUSIM;

[15 Bnagenue mpaBuUJlaMH TEXHUKH O€30MACHOCTU IIPH  HMCIOJIH30BAHUHI
XUMHUYCCKHUX BEIIECTB;

I16 copmupoBaHHOCTH COOCTBEHHOM MO3HITUH 110 OTHOIIEHUIO K XUMHUYECKOM

uH(dOpMaIuK, MOTy4aeMO U3 pa3HbIX HCTOYHUKOB.

5. COAEPKAHUE YYEBHOI'O IIPE/IMETA

HaumenoBanue Conep:xanue yueOHOro Matepuaja u (popMbl OpraHu3annu
pa3iesioB U TeM AeATeTbHOCTH 00y4AKIIHXCS
BBeaenue HayuHbie MeTo1bI TO3HAHUS BEIIECTB U XUMHYECKUX SIBJICHUI. PoJib

HKCIEPUMEHTA U TEOPUU B XUMUH. MoeTupoBaHNe XMMUYECKHX
MpoIIecCcOB. 3HAYCHUE XUMHH MPU OCBOEHUU crierransHocTeit CI1O
TEXHUYECKOT0 TPOPUIIS TPOHECCHOHATIBHOTO 00pa30BaHMSL.
KonTpoubnas padora Nel. Cpe3oBast paboTa mo XUMHUH 3a Kypc
cpenHel o0IIeil ITKOJIbI.

Pa3nes 1. O61asi 1 Heopranuyeckasi XuMHs

Tema 1.1. OcHoBHble noHsATHA XUMHHU. BemectBo. AToMm. Monekyina.
OcCHOBHBIC IOHATHS U XuMuyeckuit aneMeHT. AsutoTponus. [IpocTbie U cl10XHbIE BEIIECTBA.
3aKOHBI XMMHMH KauecTBEeHHBIN U KOJIMYECTBEHHBIN COCTAaB BEIIECTB. XUMUYECKHE

3HaKkH U popmynbl. OTHOCUTENBHBIE ATOMHAsI U MOJIEKYJISIpHAS
Maccel. KonnuecTBo BelecTsa.

OcHoBHBbIE 3aKOHbI XMMHH. CTEXMOMETPUS. 3aKOH COXPaHEHUS
MAacchl BEUIECTB. 3aKOH ITOCTOSIHCTBA COCTABA BELIECTB MOJIEKYJIAPHOU
CTPYKTYpBI. 3aKOH ABOTraZpo U CJIEJICTBHS U3 HETO.

IIpakTnyeckoe 3ansaTue Nel. HaxoxaeHre OTHOCHTENIBHOM
MOJIEKYJISIPHOM MacChl BEIECTBA.

IIpakTnyeckoe 3anaTue Ne2. OnpenesneHne MacCOBOM J10IH
XUMHUYECKHX 3JIEMEHTOB B CJI0’KHOM BEIIECTBE.

HpaKanecxoe 3anaTue Ne3. OHpCI[eJ'IeHI/Ie KOJIMYECTBA BCIICCTBA




10 €r0 Macce U 00bEMY.

Tema 1.2.
IHepuoauyeckuii 3aK0H
u [lepnoanueckasn
cHCTEMAa XUMHYECKHX
3jemenToB /I.U.
MeHaeseeBa u CTpOeHHE
aToMa

Ilepunoanueckuii 3axon [I. M. MenneneeBa. [lepuonnueckas
TabJIMa XUMUYECKUX 3JIEMEHTOB — Irpaduyeckoe 0ToOpakeHue
MEePUOANYECKOro 3akoHa. CTPYKTypa NepruoAMIECKON TaOIHIIbL:
MepuoIbl (MaJibie ¥ OOJIBIIKE), TPYIIIHI (TJIaBHAS U TOOOYHAs).
Ctpoenue atoma u Ilepuoauuecknii 3axon 1. U. Menaeneena.
AToM — ciokHas yactuia. Sapo (MpoTOHBI U HEUTPOHBI) U
aJIeKTpOoHHAs 00070uka. CTpoeHHE 3NIEKTPOHHBIX 000JI0YEK aTOMOB
AJIEMEHTOB MaJIbIX epuoA0B. OCOOEHHOCTH CTPOEHUS SIIEKTPOHHBIX
000J104EK aTOMOB 3JIEMEHTOB OOJIBIINX NIEPUOAOB (IIEPEXOTHBIX
sneMeHTOB). [ToHsTHE 00 OpOMTANISIX. S-, p- ¥ 0-OpOHTAIIH.
DNEeKTPOHHBIE KOH(DUTYpAITUN ATOMOB XUMUYECKUX JIJIEMEHTOB.
Banentnocts. Onpezenenue BaJIeHTHBIX BO3MOKHOCTEH aTOMOB
XUMHYECKUX 3ieMeHTOB. CoBpeMeHHas (hOpMYITHpOBKa
[Tepuoanueckoro 3akoHa. 3nayenue [leproanueckoro 3aKoHa u
[Tepuoanueckoit cucrembl xumuueckux 3neMenToB . . Menaeneesa
JUISL pA3BUTHS HAYKU U MOHUMAaHM XUMUYECKOW KapTHHBI MUDA.

IIpakTuyeckoe 3ansaTue Ned. XapakTepucTuKa 3JIEMEHTOB,
ompezieNieHue dJIEMEHTA 10 ero JIEKTPOHHOM (hopmyrie, onpeaeneHue
(GhopMyJT BBICIIMX OKCHUJIOB, MX XapaKTEPUCTHKA.

IIpakTuyeckoe 3ansaTue NeS. Onpenenenre BaTeHTHBIX
BO3MO>KHOCTEH aTOMOB XUMUYECKHUX JIECMEHTOB.

Kontpoabnas padora Ne 2 . OcCHOBHBIE NOHSTHS M 3aKOHBI XUMHUH

Tema 1.3.
Crtpoenue BemecTna.

HNonnas xumuyeckasi cBsi3b. FMIoHHas CBA3b KaK CBA3b MEXIY
KaTHOHAMH U @HUOHAMH 3a CYET IEKTPOCTATHUECKOTO IIPUTSIKEHUS.
Knaccugukaius HOHOB: IO COCTaBy, 3HAKY 3apsiia, HATMYUIO
rUapaTHON 0007104YKH. IOHHBIE KPUCTAUNINYECKHUE PEIIETKH.
CBolicTBa BEIIECTB C MOHHBIM THUIIOM KPUCTAJIIMYECKOMN PELIETKH.
KoBajienTHast XuMH4YecKas CBA3b. JJIEKTPOOTPULATEIBHOCTD.
KoBasieHTHBIE NIOJIApHAs U HEMOJISIPHASL CBSI3H. MOJIEKYIIpHBIE U
aTOMHBIE KPUCTAJUINYECKUE penieTKU. CBOMCTBA BELIECTB C
MOJIEKYJIIPHBIMU ¥ aTOMHBIMH KPUCTAININYECKUMH PELIETKAMH.
Merajuinyeckas cBsi3b. MeTauMyeckas KpUCTaUIMUecKas pelerka
Y METaJUIMYecKasi XUMHU4YecKas CBsA3b. Ou3nueckue CBOMCTBA
METaJUIOB.

ArperaTHbie COCTOSIHUS BellleCTB U BOAOPOAHAs cBs3b. TBeproe,
XKHJIKOE U ra3000pa3Hoe cocTosiHU BellecTB. [lepexon BemecTBa 13
OJIHOTO arperaTHoro COCTOSIHUSA B Apyroe. BogopoaHas cBA3b.
Yucrele Bemecrsa U cMecH. [IonsaTre o cMecH BElECTB.
I'omorenHsle u rereporeHHele cMecu. [loHsATHE 0 TUCTIEpCHON
cucreme. [lucnepcHas ¢asza u qucrnepcuonHas cpeaa. Knaccuduxarnms
JIUCIIEPCHBIX CUCTEM.

IIpakTuyeckoe 3ansaTue Ne6. OnpereneHne THIIA XAMAYECKO CBSI3U B
COETUHEHUIX.

IpakTnyeckoe 3ansitue Ne7. Pemienue 3a1a4 Ha IpUMECH.

Tema 1.4.

Bopaa. PacTtBopsbl.
JIEKTPOJIMTHYECKAs
AUCCOLHALMSA.

Bopna. PacTrBopsl. PactBopenune. Boja kak pacTBOpUTENb.
PaCTBOpI/IMOCTB BCUICCTB. HaCI)IHIeHHI)Ie, HEHACBIIIICHHBIC,
IIEPECHIIIEHHBIE PACTBOPHL. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B,
KHUIOKOCT e n TBEPABIX BEUICCTB OT PA3JIMYHBIX (baKTOPOB.
DJIEKTPOJIMTHYECKAS JUCCONMALHS. DJIEKTPOIUTHI U
HEIJICKTPOJIUTHI. DIEKTPOIUTHIECKas quccoruarus. CHUIIbHbIE U
cy1abble AMeKTPOTaUThl. OCHOBHBIE OJIOKEHUS TEOPUU
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BHCKTPOJ'H/ITI/ILICCKOI\/'I JUucconuanuu. KI/ICJ'IOTBI, OCHOBAaHUA MU COJIN KaK
9JICKTPOJIUTHI.

IIpakTHyeckoe 3ansaTHe Ne 8. [Ipocreiimune pacyeTsl Ha pacTBOPHI.

KonTpoJubnas pabora Ne 3. CtpoeHue atoma 1 BEIIECTBA.

Tema 1.5.
Knaccupuxanus
HEOPraHu4ecKux
CoeMHEeHUH M uX
CBOMCTBA.

Kuciaorsl 1 ux cBoiicTBa. KHCIIOTBI Kak 31€KTPOJIUTHI, UX
KJIaCCU(UKAIIMS IO Pa3IMYHBIM MMPU3HAKAM. XUMUYECKHE CBOHCTBA
KHCJIOT B CBETE TEOPUHU DJIEKTPOJIUTUYECKON JUCCOLIHALIH.
Oco0OeHHOCTH B3aMMOJEHCTBUS KOHLIEHTPUPOBAHHOW CEPHOU U
a30THOM KHUCTIOT ¢ MeTajulaMu. OCHOBHBIE CTIOCOOBI MOTYYESHHUS
KHUCJIOTHI.

OcHoBaHusA 1 UX cBoiicTBa. OCHOBaHMS KaK 3JIEKTPOJIUTHI, UX
KJIaCCU(UKAIIMS IO Pa3IMYHbIM MMPU3HAKAM. XUMUYECKHE CBOHCTBA
OCHOBaHUH B CBETE TEOPHUH DJIEKTPOJIUTUYECKON AUCCOLMALINH.
PaznoxeHnne HepaCTBOPUMBIX B BOZIe OCHOBaHHA. OCHOBHBIE CITOCOOBI
MOJIyYEHHUS] OCHOBAHMIA.

Coumn n ux cpoiicrBa. Coiu kak a1eKTpoauTsl. Conu cpenHue,
KHCJIbIE M1 OCHOBHbIE. XUMUYECKHE CBOMCTBA COJIEH B CBETE TEOPUHU
ANIEKTPOJIUTUYECKON Jucconuanui. CrocoObl MOIyYeHUs! COJEH.
I'uaponus conen.

Oxcuapl u ux cBoiicTBa. Cosreobpa3yronye 1 Hecoaeo0pa3yomme
okcuabl. OCHOBHBIE, aM()OTEpHbIE U KUCTIOTHBIE OKCU/IBI.
3aBHUCHMOCTH XapaKTepa OKCHIa OT CTETICHU OKUCIICHHS
o0pa3yroliero ero Metauia. XUMUYECKUE CBOMCTBA OKCUIOB.
Ilony4yenue OKCHUI0B.

IIpakTuyeckoe 3ansaTue Ne 9. CocraBiieHHE YpaBHEHUN peakLMii
T'HJIPOJIN3a

IIpakTuyeckoe 3ansaTue Ne 10.0Omnpenenenue kinacca
HCOPTaHNYCCKUX CoeHHHeHHﬁ.

IpakTnyeckoe 3ansiTue Ne 11.KauecTBeHHbIE peakiuK Ha
HEOpraHMYEeCKHe BEIIeCTBa.

KonTpoabsnasi padora Ne 4. Knaccuduxanus HeopraHuueckux
BEIIIECTB.

Tema 1.6.
XuMHYeCKHe peaKkIuu.

Kunacenpukanusi Xumuyecknx peaknuii. Peakunu coequHeHus,
pa3ioxeHus, 3amelleHus, oomeHa. Karanutuueckue peakuu.
OO6patuMble 1 HEOOpaTUMBbIE PEAKIIUU. DK30TEPMUUECKUE U
AHIOTEPMUYECKUE peakMU. TemnoBoi 3 (HEeKT XUMUUIECKUX
peakuuii. TepmoxXxuMu4ecKkre ypaBHEHHUS.
OKuCINTEJIBbHO-BOCCTAHOBUTE/IbHBIE peakunu. CTeneHb
okucieHnsa. OKUCIUTENb U BOCCTaHOBJIEHNE. BoccTaHOBUTEND 1
OKHUCJIeHHEe. MeToA 371eKTpOHHOro OanaHca AJisi COCTaBICHUS
YPaBHEHUH OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUH.

Cxopoctb XUuMHYeCKUX peakuuii. [lonsatue o ckopoctu
XUMHUYECKUX PEAKIMNA. 3aBUCUMOCTh CKOPOCTH XMMHYECKHUX PEAKIINN
OT pa3iINyYHbIX (PaKTOPOB: MPUPO/IBI PEATHUPYIOIINX BEIIECTB, UX
KOHLIEHTPALUH, TEMIIEPATYpPbl, IOBEPXHOCTH COIPUKOCHOBEHUS U
MCIIOJIb30BaHUs KaTaIu3aTOPOB.

OO0paTuMocTh XUMHYeCKUX peaknmii. OOpaTumble 1 HEOOpaTUMbIE
peakiuu. XMMHYECKOE PAaBHOBECHE U CITIOCOOBI €r0 CMEIIEHUSI.

IIpakTnyeckoe 3ansaTue Nel2. CocraBieHue ypaBHEHUN peakuil B
MOJIEKYJISIPHOM M HOHHBIX (opMax.

IMpakTnyeckoe 3ansiTue Nel3. Pemienue 3a1a4 1o TemioBOMY
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b dexTy peakmuu.

IIpakTyeckoe 3ansaTue Nel4. OnpenencHue CTENEHU OKUCICHUS.

IpaxkTnyeckoe 3ansitue NelS. CocraBieHue ypaBHECHUM
OKHUCIUTCIBHO-BOCCTAHOBUTCIIbBHBIX peaKuHﬁ MCTOIOM 3JICKTPOHHOTI'O
6ananca. OnpeiesieHre OKUCIUTENeH U BOCCTAHOBUTEICH.

IIpakTnyeckoe 3ansiTue Ne 16. Onpenenenue GpakTopoB BIUSHUS HA
CKOpPOCTh XUMHUYECKOM peaKIUH.

IIpakTnyeckoe 3ansaTue Nel7. Pelienue ynpaxHeHUN Ha CMELIECHHE
XUMHUYECKOIO PABHOBECHS.

IIpakTuyeckoe 3ansaTue Ne 18. Berunciienre Maccol MpoJIyKTa
pEaKIuu, €CIM OJTHO U3 UCXOJHBIX BEIIECTB B3STO B U30BITKE.

KonTposabHas padora Ne 5. XuMudeckue peakiiu.

Tema 1.7.
MeTa/iIbI 1 HEMETAJLIBI.

Metannbl. OcOOEHHOCTH CTPOEHUS aTOMOB M KPUCTAJLIOB.
duznyeckue cBoiicTBa MeTaiioB. Kinaccudukanus MeTauioB mo
Pa3IMYHBIM NPU3HAKaM. XMMHUYECKHE CBOMCTBA METAJIIOB.
DNEeKTPOXUMHUYECKHUH psii HANpsHKEHUH MeTallIoB. MeTaioTepMust.
OO6mme crocoObI moTydeHust MeTaJIoB. [[oHATHE O METaJUTYpruH.
CrinaBbl UEpHBIE U IIBETHBIE.

Hemertaniabl. OcobenHoctu crpoerust atomoB. Hemeranisr —
IPOCTHIE BELIECTBA. 3aBUCUMOCTb CBOMCTB I'aJIOT€HOB OT MX
IIOJIOKCHUS B HepHOHHqGCKOﬁ cucreme. OKHUCIUTENbHBIE U
BOCCTaHOBHTEIILHBIC CBOWCTBA HEMETAJUIOB B 3aBUCHMOCTH OT UX
MOJIOKEHHS B PSJTY DJIEKTPOOTPHUIIATEIHHOCTH.

IIpakTuyeckoe 3ansaTue Ne 19. Pemenue 3a1a4 Ha BBIXOJ POAYKTA
peakiuu

IpaxkTnyeckoe 3ansiTue Ne 20. PacueTsl 10 XUMUYECKUM
YPaBHEHUSIM PEAKIHUH C YHACTHUEM MpPUMECEH

IIpakTuueckoe 3ansaTue Ne 21. CrocoOsI oy4eHus, COOUpaHus u
pacro3HaHus ra3os.

IIpakTnueckoe 3ansiTue Ne 22. Bpruucienue Maccsl 1 o00bemMa
BEIIIECTBA 10 U3BECTHOM Macce APYyroro BElIeCTBa.

IIpakTyeckoe 3ansaTue Ne 23. BoruncieHrue OTHOCUTENBHON
IJIOTHOCTH T'a30B

IIpakTuueckoe 3ansaTue Ne 24. Pemenue 3a1a4 Ha 00beMHBIE
OTHOUICHMSI ra30B.

I[IpakTuyeckoe 3ansaTue Ne 25, PacyeTsl 10 XUMHYECKUM
YpaBHEHUSAM PEAKIIMU C YJaCTHEM PacTBOpa.

Koutpoansnas padora Ne 6. Cpe3oBast paboTa 3a 2 cemMecTp 1o TeMe:
OO61as u HeopraHudyeckasi XUMHs.

Pa3nen 2. Oprannyeckasi XuMusi

Tema 2.1

OcHOBHBIE TOHATHS
OpPraHu4ecKOo XMMHUM 1
TeOpPHsi CTPOEHUS
OpPraHu4YecKux
CcoeTMHEHUH.

IIpeamer oprannyeckoit xumuu. IIpupoansie, HCKYCCTBEHHbBIE U
CUHTETHUYECKHE OpraHnuecKre BemiecTsa. CpaBHEHUE OPTraHUYECKUX
BEILECTB C HEOPraHUYECKUMU. BarneHTHOCTh. XMMHUECKOE CTPOCHUE
KaK MOPSJIOK COEMHEHUSI aTOMOB B MOJIEKYJIBI 110 BaJICHTHOCTH.
Teopusi ctpoenust oprannyeckux coequHennii A. M. bytieposa.
OCHOBHBIE TIOJIOKEHUS TEOPUN XUMUYECKOTO CTpoeHMs. M3omepus u
u30Mepbl. XUMudeckue GopMysbl U MOJIEIH MOJIEKYI B
OPraHNYeCKON XUMHH.

IIpakTyeckoe 3ansaTue Ne 26. CoctaBieHne pa3BepHYThIX U
COKpAIIIEHHBIX (JOPMYJT OPTraHUYECKUX BEIIECTB.

IIpakTuueckoe 3ansaTue Ne27. CocraBieHne (GopMya H30MEPOB
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OpraHN4YCCKUX BCIICCTB.

Tema 2.2.
YrieBoaopoabl u UX
NMPUPOJAHbIE MCTOYHUKH.

AJIKaHbl. AJIKaHbl: TOMOJIOTMYECKUH Psii, N30MEPUSI U HOMEHKIIATypa
aIKaHOB. XMMUYECKHE CBOWCTBA AJIKAaHOB (METaHa, 3TaHa): TOPEHHUE,
3aMellleHne, pa3lioKeHue, neruapupoBanue. [Ipumenenue ainkaHoB Ha
OCHOBE CBOMCTB.

AJKeHbl. DTUJICH, €T0 MoJyYeHue (AerupupoBaHUEM dTaHa,
JenoJuMepu3aluen nonustTuiera). ['omonoruueckuii psij, n3oMepus,
HOMEHKJIaTypa aJIKeHOB. XUMHUYECKUE CBOMCTBA ITUJICHA: TOPEHHE,
KaueCTBEHHbIE peakinu (o0eciBeurBaHe OPOMHOM BOJIBI U pacTBOpa
repMaHraHaTa Kajaus), Tuaparamus, noaumepusanus. [I[pumenenne
STUJIEHA HA OCHOBE CBOMCTB.

JAuennbl U kayuyku. [ToHsTie 0 queHax Kak yriieBoJgopojax ¢ IByMsi
JIBOMHBIMU CBS3SIMU. XMMHUYECKHE CBOMCTBa OyTaaueHa-1,3 u
M30MpeHa: obecrBeunBaHNuEe OPOMHON BOJIBI U TTOJIMMEPH3AIUS B
Kayuyyku. HaTypanabHbIil 1 CHHTETHUECKUE KaydyKH. Pe3uHa.
AnxkuHbl. AueruiaeH. XMMUYECKHUE CBOMCTBA alleTUIICHA: TOPEHUE,
oOecrBeurBaHre OPOMHOI BOJIBI, TPUCOEANMHEHUN XJIOPOBOIOPOA U
ruaparanus. [[puMeHenne aneruieHa Ha OCHOBE CBOMCTB.

ApeHbl. beH3011, €T0 CTpOeHHE, CBOMCTBA, [IOYYEHUE U IIPUMEHEHHE.
IIpupoaHble HCTOYHUKH YIiIeBOA0POAOB. [IprpoiHbIi Ta3: cocTas,
npuMeHeHue B kauectse TormBa. Hedts. CocTas u nepepaboTka
Hedtu. [leperonka nedru. Hedrenpoaykrel.

IIpakTuyeckoe 3ansaTue Ne28. Ha3Banue npenenbHbIX
YIIIEBOIOPOIOB 10 MexayHapoaHoi Homenkinarype IUPAC.

IIpakTuyeckoe 3ansiTue Ne29. HazBanue HenpenenbHbIX
YIIIEBOIOPOIOB 0 MexayHapoaHoi Homenkinarype IUPAC.

KonTpoabsnas padora Ne 7. YriieBogopoasl

Tema 2.3
Kucaopoaconep:kammue
OpraHMvecKue
coeTMHEHHUS.

Cnuprsl. [Tonydenue sTanona OpoKEHHEM TIFOKO3bI U THApaTaneit
sTriieHa. ['uapokcuibHas rpynna kak GyHkiuuonansHas. [lonstue o
IIPEAEIIBHBIX OJJHOATOMHBIX CIIMPTAaX. XUMHUYECKHE CBOWCTBA
ATAaHOJIA: B3aUMOJIEHCTBUE C HATpUEM, 00pa30BaHUE MPOCTHIX U
CJIOXHBIX 3(pUpOB, OKUCIIEHHE B aibaerui. [Ipumenenne staHona Ha
OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 MOCJIEACTBUS JIsl OpraHu3Ma
YeJI0BEKa U IpeaynpexaeHue. [ MnepruH Kak mpeacTaBuTelNb
MHOT0aTOMHBIX CIMpTOB. KauecTBeHHas peakuysi HA MHOTOaTOMHBIE
cruptsl. [IppuMeHeHne rimneprHa.

®enon. Pusnyeckue 1 XUMUUYECKHE CBOMcTBa eHoa. B3anumHoe
BIIMSTHUE aTOMOB B MOJIEKYJie (peHOJIa: B3aUMOIEHCTBUE C
TMJIPOKCUIOM HaTpUs U a30THOM kucnoToil. [Ipumenenue gpenona Ha
OCHOBE CBOMCTB.

Aabaeruabl. [Tonarue 06 anpaerngax. AjnbaerujiHas rpymnmna Kak
¢yHk1MoHanbHas. @opMabAEeTu U €ro CBOICTBA: OKUCICHHE B
COOTBETCTBYIOLIYIO KUCIOTY, BOCCTAHOBJIICHUE B COOTBETCTBYIOILIHM
crupt. [lomydeHne anpaernioB OKUCIEHHEM COOTBETCTBYOLIUX
cnuptoB. [Ipumenenne Gpopmasbaeruia Ha OCHOBE €ro CBOMCTB.
KapGonoBblie kuc10Thl. [IoHsATHE O KAPOOHOBBIX KUCIOTAX.
KapOoxcunpHas rpynmna kak GyHKIHoHanbHas. ['omonoruueckuii psa
Mpe/lebHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCHOT. [lomydyeHue
KapOOHOBBIX KUCIIOT OKHCIICHUEM allbJAETHI0B. XUMHUUECKUE
CBOMCTBA YKCYCHOM KHUCIIOTHI: OOIIIME CBOMCTBA C MHHEPATbHBIMU
KHCJIOTaMHU U peakius srepudukanuu. [IpumMenenne ykcycHoi
KHCJIOTBI HA OCHOBE CBOMCTB. BhICHINE )KHPHBIE KUCIOTHI HA IPUMEPE
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MaJIbMUTUHOBOW U CTE€ApUHOBOM.

Cao:xHble 3pupbl U KUpbI. [lonydeHue ca0XKHbIX 3PUPOB peaKiuen
stepudukanyu. CrnoxxHble 3(GUpbl B IPUPOJIE, X 3HAYCHHE.
[TpumeHeHue CIOKHBIX 3()UPOB HA OCHOBE CBOMCTB.

Kupsl kak croxHble 3(QUpBHL.

YriaeBoabl. YTIIEBOIBI, UX KJIacCU(UKAIUSA: MOHOCaXapu bl (TIIFOKO03a,
bpykTO3a), Tucaxapuabl (caxapo3a) U mojrMcaxapuabl (Kpaxmal u
HEJUTI0103a). [ TF0K03a — BEIIEeCTBO ¢ IBOMCTBEHHOM (yHKIMEH —
anbAeruaocnupT. XUMHUECKHUE CBOICTBaA IIOKO3bI. [IpumeHenue
[JIFOKO3bl HA OCHOBE CBOMCTB. Caxapo3a, Kpaxmall U LIeJUII0JI03a,
CTpOEHHE, CBOMCTBA, MPUMEHEHHE 3HAUECHUE YTIIEBOJOB B KUBOM
IIPUPOJIE U )KU3HU YEJIOBEKA.

IIpakTHyeckoe 3anaTre Ne30. CocraBineHue ypaBHEHUI peakiuit
ATEPUPUKAITHA.

KonTpoubsnas padora Ne 8. CpesoBas padora 3a 3 ceMecTp 110 TeMeE:
KchoponcoaepmamHe OpPraHn4ycCKuUC BCUICCTBA.

Tema 2.4.
A3oTcoaeprkanue
OpraHnvyecKue
coeTHHEeHHsI.
Hoaumepsbl.

Amunsl. [Torstre 06 aMuHax. AHWIMH KaK OPraHu9IecKoe
ocHoBaHue. [lonyuenue anunuHa u3 HuTpoodeH3ouna. [Ipumenenue
AQHUJIMHA HA OCHOBE CBOMCTB.

AMMHOKHUCJI0TBI. AMMHOKHUCIIOTHI KaK aM(oTepHbIe
TU(YHKIMOHATBHBIE OPraHUYeCKUe coeMHeHus.. [lenTuanas cBs3b U
nosunentuasl. [[pumeHeHre aMIHOKUCIIOT HAa OCHOBE CBOMCTB.
Bbesxku. [lepBuunas, BTopuuHas, TpeTUYHAasi CTPYKTYpPbI OEIIKOB.
XuMHUecKue cBOICTBA OENIKOB: rOpeHHe, AeHaTypalus, THAPOIIU3,
[[BETHBIC peakiuu. buonormueckue GpyHKIH OEIKOB.

IHoumepsl. benku u nonucaxapuipl Kak 6uonoaumepsl. [lonnmepsr
- Ba)KHEMILIEE ChIPbE IS MTOIYYEHUSI CTPOUTEIIBHBIX MATEPUAJIOB.
ITnacrmaccsl. [ToydeHne noamMepoB peakueil onuMepu3anuu 1
ITOJIMKOHICHCAMH. TepMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE
nactmaccsl. [IpeacraBurenu miacTMace U UX IPUMEHEHUE B
CTPOUTEIIBCTBE.

BoJjiokna, nx kinaccupukanus. [lonydenne BonokoH. OTaenbHbIe
MPEJICTAaBUTENIN XUMUUECKHUX BOJIOKOH. CriocoOBI pacrio3HaHUs
BOJIOKOH.

CuHTeTHYecKHe Kay4yyKH U UX HCIOJIb30BaHUE B CTPOUTENIHCTBE.
W nenTudukaiys opraHn4eckux coelMHeHUH.

CrpoutenbHble OTJEI0YHbIE MaTEPHAJIbl U UX BIHUSHUE HA 370POBbE.
[TpodzaboneBanus 1 UX MpeaynpeKaeHue.

JlabopaTopnoe 3ansiTue Nel. Pacrio3HaBaHue M1acTMacC U BOJIOKOH.

JlaGopatopHoe 3ansatue Ne2. Mnentudukanus opraHMuecKux
COECIMHEHU.

IIpakTyeckoe 3anaTue Ne31. Borunciienne Macchbl BEIIECTBA 110
U3BECTHOM Macce IPYroro BEIECTBa, yYaCTBYIOIIErO B PeaKLUu.

IIpakTnyeckoe 3ansiTue Ne32. Briunicienue o0bemMa BeIIeCTBa MO
U3BECTHOM Macce JIPyroro BEIeCTBa, yYaCTBYIOIIErO B PeaKIUu.

6. TEMATUYECKOE IIVTAHUPOBAHME 110 YYEBHOMY

NPEIMETY

\ Ne \ HanmeHoBanue pa3jeaoB ¥ TeM \ Bcero \ Jexkuus \ 3ansTus

14




n/n NpaKkTHYecKue | Ja00paTopHbie
Beencnue 3 3 - -
1.1. | OcHOBHEBIE HOHSITHSA U 3aKOHEI 12 6 6 -
1.2. | llepuoguuecknii 3akoH wu llepmonnmyeckas 10 7 3 -
cucTemMa XuMudeckux snementoB . .
MeHnzieneeBay CTpOSHUE aTOMa
1.3. | Crpoenue BemecTna 12 8 4 -
1.4. | Bona. PactBopsI. DNeKTpoNIUTHIECKAS 8 6 2 -
JTUCCOITUATTHIS
1.5. | Knaccudukanms HeOpraHHIeCKUX COSAUHEHMI | 22 16 6 -
1 UX CBOMCTBA
1.6. | Xumuueckue peakiiuu 26 12 14 -
1.7. | Meranibl 1 HEMETaILIbI 27 13 14 -
2.1 | OcHOBHBIE TOHSTHA OPTaHUYECKOW XHMHUU W 6 2 4 -
TEOPUS CTPOCHUS OPraHUICCKUX COCTUHCHUI
2.2. | YrieBonopoasl U UX MPUPOTHBIE UCTOUHUKHU 23 19 4 -
2.3 | Kucnoponcoaepxamue opranmyeckue | 15 13 2 -
COCIIUHCHHS
2.4 | AzoTcoaepkalue OpraHu4ecKue COSTUHEHMUS. 17 10 4 3
[Tonumepsl
Hroro 181 115 63 3

[Ipu peanuzanuu cojaepkanusi oOIIe00pa30BaTEILHOTO Y4eOHOrO MpeaMera
«OCHOBBI XUMHUHU JIJIs1 TeXHOJIOTHYeckoro mpoduiis» B npenenax ocBoenus OIIOIT
CIIO nHa 6a3e OCHOBHOIO OOIlET0 OOpa30BaHMs C MOJYYECHUEM CPEAHEro OOIIEro

obpazosanus (ITITKPC):

Buj yue6Hoii padoThl O06bem yacoB
O0beM 00pa3oBaTeIbHON MPOrpaMMBbI 193
O0s3aTesIbHAsI AYIUTOPHAs YUeOHasi Harpy3Ka (Bcero) 181
B TOM YHCIIE:
JIEKIIUHA 115
MPAKTUYECKHUE 3aHATHS 63
71a00paTOPHBIE 3aHITHS 3
CamocrosrenbHas paboTta 00ydaromierocs y4eOHBIM MJIAHOM
HE MPEyCMOTPEHO
Koncynpramnuu y4eOHBIM IJIAHOM
HE MPETYCMOTPEHO

Hpomeofcymouuaﬂ ammecmauus 6 ¢0pM€ IK3amena - 12 uacoe

7. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOT'PAMMBbI YYEBHOI'O ITPEJIMETA
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«OCHOBBI XUMHH JJIA TEXHOJOTI'MYECKOI'O ITPO®UNJIIA»

7.1.0nucanue mamepuanbHo-mexHuueckou o0aswvl, HeoOxXo00umMon 0n
ocyuiecmenenus 00pazosamenbHozo npoyecca

o OcCHAaILEHHOCTD CHelHaIbHBIX
Ne HaumenoBanue crnenyaiabHBIX IIOMCIICHHN U N N
N o MMOMEIIEHU I u MOMEIIEHU I JUISt
n/n TTOMEIICHUH 71T CAMOCTOSATEIIFHOM PabOTHI o
CaMOCTOSITETILHOM paboThI
KabuHeT ecTecTBO3HAHUS; ayAUTOpUS  JJIS 1. Jlocka yueGHas
IpynnoBbIX W HWHAWBHUIYAJIbHBIX KOHcyHLTaHHﬁ, 2. PaGouee MmecTo npenojaBaTeis
TEKYILIEro KOHTPOJI 1 HpOMeH(YTOqHOﬁ aTTEeCTaIluH. 3. KommyiekT yqe6Hof/'I MeoOenu Ha 25 del.
4. Harnsgaaele mocoous
414000,ActpaxaHckas o0nacte, T. AcTpaxaHb, 5. TL1akaThl TeMaTHYECKUE
HaGepexxnas 1 Mas,117, xopmyc Ne 1; stax 3, 6. MOOMIIBHBIIM SKpaH Ha ITATHBE
nomemenue Ne35 Lumien Master View 203x203 cm
7.MoOWIBHBIN MYITbTUMEUAHBIHA
1 npoekrop Panasonic PT-LC56E-000145
8.1Ikad BBHITSHKHONW XUMHUYECKHN
JIEMOHCTPALIMOHHBIH
9. Crenanl

10.ITpuGopsl, HabOpsI IOCY B,
JTa00PaTOPHBIX TPHHAIICKHOCTEH JIIS
XMMHYECKOTO IKCIIEPUMEHTa, HAOOPBHI
PEaKTHUBOB.

7.2. Pexomenoyeman numepamypa (u3 gpedepaivnozo nepeuns)

@) OCHOGHAA yueOHaa numepamypa:

ladopuenssa  O. C., OctpoymoB W. TI'. Xumus pgns npodeccuit u
CIEUATIBHOCTEN TEXHUUYECKOTO TpOoQuis: y4eOHHMK ISl CTYH. YUPEXKACHUU Cpes.
npod. obpazoBanus. — M.: Mznarenbckuii meHTp «Akagemus», 2020. — 272 c.

0) OoononnumenvHan yueoOHan 1umepamypa:

I'puroppeBa JI.C. Xwumuss B cTpouTenbctBe. — M.: MoOCKOBCKuUi
roCcyJJapCTBEHHBIN CTpoUTeNbHbIA yHUBEpcUTeT, Ali [Tn Op Meaua, 9bC ACB, 2019.
—173c.

Crace H.®. OOmas wu Heopranumueckas xumusa. —  CapaTos:
[TpodobpazoBanue, 2017. — 92 c.

JlaGopaTopHbIil MpPaKTUKYM 1O OOIIEH W HEOpraHu4ecKod XumMuu. —M.:

OxkOO0Huc, 2018. — 123 C.
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ITeperynos FO.C. Anroputm peumieHus 3aaad no Xumuu. I[IpakTukym. —
Boponex: BopoHe)CKui rocy1apCTBEHHBIM YHUBEPCUTET NHKEHEPHBIX TEXHOJIOTUH,
2018. — 76 c.

8) nepeuens yueOHO-MemoOUUecKo20 odecneveHus:

1. O6 obpaszoBanuu B Poccuiickoit @eaepanuu: genep. 3akon ot 29.12. 2012
Ne 273-®3 (B pen. Peaepanbhbix 3akoHOB 0T 07.05.2013 Ne 99-D3, ot 07.06.2013 Ne
120-@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-
@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 No 15-®3, ot 05.05.2014 No 84-D3, ot
27.05.2014 Ne 135-®d3, or 04.06.2014 Ne 148-®3, ¢ w3M., BHECCHHBIMH
OenepanbHbiM 3aKOHOM OT 04.06.2014 Ne 145-@3, B pen. ot 03.07.2016, ¢ u3m. ot
19.12.2016.)

2. Ilpuka3 MunucrepcTBa oopazoBanus U Hayku PO ot 31 nexabpst 2015 r. N
1578 "O BHeceHHH U3MEHEHUI B defiepalibHbIN TOCYAapCTBEHHBIA 00pa30BaTeIbHbBIN
CTaHJIapT CPEJHETO 00IIero 00pa3oBaHusl, yTBEPKACHHbIN puKka3oM MuUHUCTEpCTBA
oOpaszoBanus u Hayku Poccuiickoit @enepannu ot 17 mas 2012 r. N413"

3. IlpumepHas ocHoBHas oOpa3oBaTelibHas IporpamMma CpeIHEro OoOIIero
oOpazoBaHus, OJOOpEHHAass peuieHueM QeaepaibHOro  yu4eOHO-METOIUYECKOTO
oOBeauHeHus 1o 001eMy obpazoBanuto (mpoTokoit oT 28 utoHs 2016 r. Ne 2/16-3).

2) unmepHem-pecypcol:

http://www.iprbookshop.ru/60767.html (Xumus B cTpouTenbcTBe)

http://www.iprbookshop.ru/66393.html(O61as u Heopranuyeckast XUMHs)

http://www.iprbookshop.ru/71462.html(JlaGopaTopHbIii pakTHKYM TO OOIIeH
Y HEOPTaHUYECKON XUMUH)

http://www.iprbookshop.ru/64399.html(Anroput™m pemieHus 3amad M0 XUMHH.
[IpakTukym.)

0) 271eKMPOHHO-0UOIUOMEUHbIE CUCEMDL:

1. http://www.iprbookshop.ru (DnexTpoHHO-OMOINOTEYHBIC CHCTEMBI)

2. DIEKTpOHHO-OMOJIMOTECYHAS cucrema «IPRbooks»

(http://www.iprbookshop.ru/)
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http://www.iprbookshop.ru/66393.html
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http://www.iprbookshop.ru/64399.html
http://www.iprbookshop.ru/

3. OO0pazoBaTebHO-U31aTEThCKHIMA

(http://www.academia-moscow.ru /)

LEHTP «AKagemMus»

8. OCOBEHHOCTH OPTAHM3 AU OBYYEHUSA 11O YYEBHOMY
IMPEAMETY JJIS1 UHBAJIM10OB U JINL C OTPAHUNYEHHbBIMH
BO3MOXHOCTSAMMU 3/10POBbs

]_IJ'ISI O6y‘IaIOHII/IXC5I N3 YHucCjla HHBAJIMIOB MW JIMO C OI'paHUYCHHBIMU

BO3MOXHOCTAMU 3I0pPOBbA Ha OCHOBAHUA IMHCBMCHHOI'O 3asABJICHUS y‘-IG6HBII>i

npeaMer «OCHOBBI XUMHH JIJIsI TEXHOJIOTMYECKOTO PO peaiu3yeTcs: C y4eTOM

0COOEHHOCTEM HCI/IXO(l)I/I?»I/I‘IeCKOFO pa3BUTHUA, MHANBHUAYAJIbHBIX BO3MOKHOCTEM U

COCTOAHMA 300POBbA.

9. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

HNPEAMETA
PesyabTaTsl Kon IIpoBepsiembie ®opMbl 1 METOAbI KOHTPOJISA H
o0y4eHus pe3yib YMEHHS U 3HAHUSA OLICHKH
(IMYHOCTHBIE, TaToOB pe3yJbTaToB 00y4eHHs
npeaMeTHbIE, Texymmn [IpomexxyToun
MeTanpeaMeTHble) KOHTPOJIb asi aTTecTanus
JAUYHOCMHDbLE
YyBCTBO TOPJOCTU U JII | 3HaTh OCHOBHBIE Yemmuwviii onpoc Ox3amen
YBa)KEHHUS K 3aKOHBI XUMHUU U IIpaxmuueckas
HCTOPHUH U OTKPBITHS B XUMUH, paboma
JOCTUKEHUSIM CIeIaHHbIE Tecmuposanue
OTEYECTBEHHOU poccuiickuMHM yueHbIMU- | Peghepam
XUMHUYECKON HayKH; XUMUKaMU;
XUMHYECKH YBEPEHHOE M0JIb30BaHUE
rpaMOTHOE XUMHUYECKON
MIOBEJCHUE B TEPMHUHOJIOTHEN U
npodeCCHOHATBEHON CUMBOJIUKOM;
JESTEIIBHOCTH U B XUMHYECKH IPAMOTHOE
OBITY TIpH MOBE/ICHUE B
o0palIeHnu ¢ npogeccuoHaIbHON
XUMHUYECKUMHU NeSITeIbBHOCTH U B OBITY
BEILECTBAMH, pu 0OpaIeHNH C
MaTepuatamMmu 1 XUMHYECKUMHU
IIPOLIECCAMY; BELIECTBAMH,
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MaTepuagamMu 1
Ipoleccamy;

YMeHue ucnonbp3oBarh
npuoOpeTeHHbIC 3HAHUSA
UL OOBACHEHUS
XUMHYCCKUX SBJICHHUH,
MIPOUCXOJISIINX B
IIpUpoOAE, OBITY U Ha
MIPOU3BO/JICTBE;

YMETh HCIOJIb30BaTh
MIPUOOPETEHHBIE 3HAHUS
JUISL  9KOJIOTMYECKH
IPaMOTHOTO MOBE/ICHUS B
OKpY>Karollen cpene,
JUISL OLICHKY BIIMSIHUS
XUMHUYECKOTO
3arpsi3HeHus
OKpY>Karolleu cpebl Ha
OpraHM3M 4eJIoBeKa U
JpyTue KUBbIC
OpraHU3MBbI;

yMETb HCIOJIB30BaTh
MpUOOPETEHHBIC 3HAHUS
JUIS IPUTOTOBIICHUS
pacTBOpPOB 3aJaHHOU
KOHIIEHTPALIUU B OBITY U
Ha IPOU3BOJICTBE;

TOTOBHOCTH K JI2 | IloHuMaTh CyIIHOCTb U Pegepam
IIPOJIOJIKEHHIO COLIMAIBHYIO 3HAYMMOCTb
o0pa3oBaHus U cBoelt Oynymei
MOBBILICHUS npodeccuu, NposBIATH K
KBaJTH(pUKALNUU B HEW yCTOWYMBBIN
n30paHHON HHTEpEC;
npodeccuoHaIbHON CamMocTosATENnBHO
JEATEIBHOCTH U OIIpEAEIATh 3a7a4n
00BEKTUBHOE npoeccnoHaIbHOTO U
OCO3HaHUE POJIU JIMYHOCTHOTO Pa3BUTHS,
XUMHUYECKHUX 3aHUMAaThCS
KOMIIETEHIIH B caMo00pa3oBaHUEM,
3TOM; OCO3HAHHO INIAHUPOBATh
MTOBBILLIEHUE
KBaJIM(DUKAITIH.
YMEHHE JI3 | YMeTh ncnoiib30Bath Pegepam
UCIIOJIb30BaTh JOCTUKEHUS
INOCTIKEHUS COBPEMEHHOM
COBPEMEHHOM XMMHYECKON HAYKH CO

XUMHYECKON HAYKH
A XUMHYECKUX
TEXHOJIOTHH I
MMOBBILIEHUS
COOCTBEHHOTO

CBOCH
npodeccroHanbHOI
JIEATENBHOCTRIO ISt
MTOBEIIIEHHS
COOCTBEHHOTO
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MHTEJJIEKTYaJIbHOTO MHTEJJIEKTYaJIbHOTO
pa3BUTHS B pa3BUTHUS;
BBIOpAHHOMU
npohecCHOHATBLHOM
JIESITEIbHOCTH;
MemanpeomMemHuuix:
HCIIOJIb30BaHUE M]I | pabortatb ¢ Ilpakxmuueckasn | Ix3amen
Pa3IMYHBIX BUJIOB TEOPETUUECKUM paboma
MO03HABATEIILHOMN MaTepUajIoM, Peghepam
JIeATETLHOCTH U aHAJIN3UPOBATh, 1€1ATh Tecmuposanue
OCHOBHBIX BBIBOJIBI.
MHTEJUICKTYaJIbHBIX MIPUMEHSATH OCHOBHBIE
ornepanuit METO/Ibl IO3HAHUS
(mocTaHOBKHU (HabroeHMSI, HAYYHOTO
3a1auu, 9KCIIEPUMEHTA) ISt
dbopMyIupoBaHUS M3y4YEHUS Pa3InYHBIX

TUIIOTE3, aHAIKM3a U
CHUHTE3A,
CpaBHEHHSI,
00001IeHMS,
CHUCTEMAaTHU3AIlUH,
BBISIBJICHUS
PHYHUHHO-
CICACTBEHHBIX
CBSI3EH, TTIOMCKA
aHaJIOI OB,
bopmyupoBaHus
BBIBOJIOB) JIJIsI
peleHus
IMOCTaBJICHHOMN
3a7a4H,
MIPUMCHEHUE
OCHOBHBIX METOJIOB
MTO3HAHUS
(HabmroieHusl,
HAy4YHOTO
HKCIIEPUMEHTA) JIJIs
U3YYCHUS
pa3IMYHBIX CTOPOH
XUMHYECKHUX
00BEKTOB U
MPOIIECCOB, C
KOTOPBIMH
BO3HHUKAET
HEOOXOINMOCTh
CTaJIKUBAThCS B
npodeccCuoHaANBHOM

chepe;

CTOPOH XUMHUYECKUX
00BEKTOB U MPOLIECCOB, C
KOTOPBIMH BO3HHKAET
HE0O0XOAUMOCTH CTaJ-
KHBaThCS B
npodeccrnoHaTBEHOM
chepe;

YMEHUS JIeNIaTh BHIBOIBI,
YMEHHE BBHISBISATH
CYLIECTBEHHOE, pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS
1pu paboTe C TEKCTaMHU,
OykieToM, HabIIOaTh 3a
BEIIECTBAMH, POBOJAUTH
HCCIIEI0BATEIbCKNE
MPOIIeAYpPHI, Pa3BUBATH
MO3HABATENbHBIN
WHTEpEC K MPEeAMETY U
IIPOLIECCY MTO3HAHUS.
YMEHHE XapaKTepHu30BaTh
3JEMEHTHI MO UX
MIOJIOKEHHUIO B
IIepnonnueckoii cucreme
J.N. Menneneena.
OOBACHATH 3aBUCIMOCTh
CBOWCTB BEILIECTB OT UX
COCTaBa M CTPOECHUS,
MIPUPOTY XUMHUYECKOU
CBSI3U 3aBUCUMOCTh
CKOpPOCTH XUMHYECKOU
pEeaKIH U MOJO0KEHNUE
XUMHUYECKOTO
paBHOBECHS OT
pa3nu4HbIX (DaKTOPOB;
YMETh ONPEIEIATh
BO3MOYKHOCTH
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MPOTEKAHNS XUMUYECKHUX
MPEBPALLECHUH B
Pa3JIMYHBIX YCIOBUSX U
OLICHKH UX MOCJIEACTBUM
HCIIO0JIb30BAHUE
abCTpaKTHOTO
MBIIUIECHHUS,
MPOJIOKUTH Pa3BUTHE
XMMHYECKOH peun,
oborarars ee
CJIOBApHBIN 3ar1ac npu
YCTHBIX OTBETaX U
IPAMOTHOE BBIIIOJIHEHHE
MIPU CaMOCTOSATEIbHBIX
3aIaHUSX.

CBS3BIBaTh U3YUCHHBIN
Marepuai co CBoei

npodeccnoHaTBEHOM
JIESITENIbHOCTHIO
UCIIOJI30BaHUE M2 | IlpoBonuTh IIpakmuueckas Ox3amen
Pa3InYHbIX CaMOCTOSITeNIbHBIN TIOUCK | paboma
HMCTOYHUKOB IS XUMHYECKON Peghepam
HOJIy4YeHUs uHpOpMaINU C
XUMHYECKON HCII0JIb30BAHUEM
uHpopManuy, pa3IMYHBIX HCTOYHHUKOB
YMEHHE OLICHUTH €€ (Hay4HO-TIOITYJISIPHBIX
JIOCTOBEPHOCTD ISl U3JIaHUH,
JOCTHKEHUS KOMIIBIOTEPHBIX 0a3
XOPOULIMX JIAHHBIX, PECYPCOB
pe3yabpTaToB B Wurepuera);
npodeccuoHaIbHON UCIOJIb30BATh
cepe; KOMITBIOTEpPHBIE
TEXHOJIOTUH JIs
00palboTKH U nepeaavu
XUMUYECKON
uHpopMalnu U ee
MIpe/ICTaBICHUS B
pa3nuyHbIX (hopMmax.
OcyiecTBISITh TOUCK
uHpopManuy,
HE0OXO0IMMOM ISt
3¢ EeKTUBHOTO
BBITTOJTHEHUS
npodeccnoHamTbHBIX
3a/1a4y
npeomMemmuix:
c(OpMHPOBAHHOCTD 111 | IloHnMate ponb XuMuu B | Yemuwiti onpoc | Ox3amen

MIPEACTABICHUH O
MeCTe XMMUU B
COBPEMEHHOM
Hay4YHOU KapTHUHE
MHpa, IOHNMAaHUC

€CTECTBO3HAHUU, €€
CBS3b C APYTUMHU
€CTECTBEHHBIMU
HayKamH, 3HAUE€HUE B
YKU3HH COBPEMEHHOTO

Tecmuposanue
IIpaxmuueckas
paboma
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PO XUMHUHU B

oOmiecTBa

dbopMupoBaHUH 3HaTh BayKHEUIINE
Kpyrosopa u BEILIECTBA U MATEPUAJIBI.
(byHKIMOHATBLHON
rPaMOTHOCTHU
YyeJoBeKa i
peeHus
MPaKTUYECKUX
3a/1a4;
BJIaJICHUE 112 | 3HaTh OCHOBHBIC 3aKOHBI | ¥Ycmmuwlil onpoc Ix3amen
OCHOBOIIOJIAr Ak LN XUMUU: CTEXUOMETPUSI, Tecmupoeanue
MU XUMUYECKUMHU 3aKOH COXPaHEHUs llpaxmuueckasn
MOHATHUSIMH, Macchl BEUIECTB, BIAACTh | paboma
TEOPUSMH, OCHOBOITOJIaratOIUMH
3aKOHaMU U XUMHUYECKUMHU
3aKOHOMEPHOCTSIMU MOHSATUSAMHU, TEOPHUIMH,
; YBEpEHHOE 3aKOHaMU U
M0JIb30BaHUE 3aKOHOMEPHOCTSIMU;
XUMUYECKON YMETh Ha3bIBATh:
TEPMHUHOJIOTUEN U HM3YyYECHHBIE BELIECTBA 110
CHMBOJINKOM; TPUBHAIBHON WIIH
MEXKIYHAPOIHON
HOMEHKJIATYpE;
BJIAJICHUE II3 | yMeThb  BBINOJHATH Ilpakmuueckas | Dxzamen
OCHOBHBIMH XUMUYECKHUU paboma
METOJIaMH SKCIEPUMEHT 110 Tecmuposanue
Hay4HOI'0 pacro3HaBaHUIO Jlabopamopnas
MO3HAHUS, BOKHEHIINX paboma
HCIIOJIb3YEMBIMU B HEOPraHUYEeCKHUX U
XUMUU: OPraHUYeCKHUX
HAOIIO/ICHUEM, COEIMHECHUN;
ONMCAHUEM,
U3MEPEHUEM,
AKCIIEPUMEHTOM;
YMEHHE
00pabaThIBaTh,
OOBSICHSTH
pe3yJIbTaThI
MIPOBEICHHBIX
ONBITOB U J€1aTh
BBIBOJIBI;
TOTOBHOCTb U
CIIOCOOHOCTh
MIPUMEHSATH METOJIBI
MO3HAHUS TIPU
pemeHun
MPaKTUYECKUX
3a/1a4;
c(hOpMUPOBAHHOCTh 114 | Y™Mers pemarb Ilpakmuueckas | Dxzamen
YMEHUS 1aBaTh pacyeTHbIE 3a7a4H 110 paboma
KOJIMYECTBEHHBIE xumudeckuM popmynam | Tecmuposanue
OIIEHKU U Y YpaBHEHUSIM;
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MIPOU3BOIUTH HCIIOJIb30BATh
pacyeTsl 1o MPUOOPETEHHBIC 3HAHUS
XUMHYECKUM U yMEHUS B
dbopmynam u MIPAKTUIECKON
YpaBHEHUSIM; JESITEIbHOCTH U

[MOBCEHEBHOW JKU3HU:
BJIaJICHUE 115 YMeHne 6e301acHOro Yemuwui onpoc
npaBUiIaMu oOparnienusi ¢ roprounmMu | [Ipakmuueckas
TEXHUKHU Y TOKCUYHBIMHU paboma
0e301acHOCTH MpHU BEIIECTBAMU U Jlabopamopnas
MCIOJIb30BaHUU 1abopaTopHBIM paboma
XUMHUYECKHUX 000pyI0BaHUEM;
BEIIIECTB;
c(hOpMUPOBAHHOCTh 116 | YMeHHne KpUTHIECKOH Yemmuwiii onpoc
COOCTBEHHOM OLIGHKH JIOCTOBepHOCTH | Peghepam

MIO3UIUH 10
OTHONICHUIO K
XUMHUYECKOU
uHpopmanuu,
MOJIy4aeMou u3
pa3HbIX
HUCTOYHUKOB.

XUMHYECKON
nHpopManuu,
IIOCTYIIAIOLIEH U3
Pa3HbIX UCTOYHUKOB.
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