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1. HIOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamma o61eo06pa3oBaTenbHOT0 ydeOHoTro mpeamera «OCHOBBI
XUMHUH U1l TEXHOJIOTMYECKOro mpoduiishy MpeaHazHayeHa ISl U3y4YeHUs XUMHH B
komwtemke JKKX ATACY, peanmmsyromem o0pa3oBaTelbHYIO MPOTPAaMMY CPEIHETO
oOmero oOpa3oBaHus B TMpeAesiax OCBOCHUS OCHOBHOM MpoQecCHOHAIBHON
oOpazoBarensHoil mporpammbl  CIIO (ITIIKPC) na ©6a3e oOCHOBHOrO 0OIIEro
oOpa3oBaHHsS TpU TMOATOTOBKE KBATU(PHUIIMPOBAHHBIX pabOUYUX, CIyKAIUX TI0
npodeccun 15.01.05 «Capuiuk (pyuyHol 1 MEXaHU3UPOBAHHON CBapKU (HATUIIABKH ))».

PaGouas nporpamma ywyeOHoro mnpenmera «OCHOBBI  XUMHUHU  JUIS
TEXHOJIOTUYECKOro mnpoduiss» pa3pabotaHa B COOTBETCTBUM ¢ Ilpukazom
Muno6puayku Poccun «O BHeceHun n3MeHeHui B DeiepalibHbIi rocyapCTBEHHBIN
oOpa30oBaTeNbHbI CTAaHAAPT CpelHero oOwero o0pa3oBaHUsA, YTBEPKACHHBIN
[Tpukazom MunuctepctBa obpazoBanus U Hayku Poccuiickoit @enepanuu ot 17 mas
2012 r. Ne 413» ot 29 utonst 2017 r. Ne 613; Ha ocHoBanuu [lucekma MunoOpHayku
Poccun «OO0 opranuzauuu u3zydeHust yuyeOHoro mpeamera « OCHOBBI XUMHH IS
TexHosoruueckoro mnpoduis» ot 20 wurons 2017 1. Ne TC-194/08; ¢ yuerom
tpedoBanuit ®I'OC cpennero oduiero oOpa3oBaHus, TPEAbIBIIEMbIX K CTPYKTYPE,
COJICP KaHUIO M pe3yibTaTaM OCBOEHHUS y4eOHOW MUCHUTIIMHBI « OCHOBBI XUMUU IS
TEXHOJIOTUYECKOTO MPOPHUIIS».

Conepxanue mporpaMMmbl ydeOHOro mnpeaMera «OCHOBBI XUMHM  JJIS
TEXHOJIOTUYECKOT0 MPOGUIs» HAMpPaBICHO HA JOCTIKEHUE CIASAYIOMUX HeJei:

- (¢opMmupoBaHHE Yy OOy4yalIIUXCi YMEHHS OLIEHMBAaTh 3HAYMMOCTb
XUMHUYECKOTO 3HAHMS 1151 KAKJOTO YEJIOBEKa;

- popMupOBaHUE y O0YUAIOIIMXCA 1IEIOCTHOTO MPEICTABIICHUS O MUPE U POJIH
XUMHUHM B CO3JIaHMM COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUpPA; YMEHUS
OOBSCHATh OOBEKTHI M MPOIECCHI OKPYXKAIOMICH JEHCTBUTEIHHOCTU: MPHUPOIHOM,
COLMAIIBHOM, KYJIbTYPHOM, TEXHUYECKOU CPEJIbl, — UCIIOJIB3YS JJIsl 3TOTO XUMUYECKUE
3HaHUA,

- pa3BUTHE Y OOYJAIONIUXCSl YMEHHUI pa3nuyath (PakThl U OIICHKU, CPABHUBATH

OICHOYHBIC BLIBOAbLI, BUACTL UX CBA3b C KPUTCPUAMHU OLCHOK M CBA3b KPUTCPHUCB C
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OTIpeIeNICHHON CHCTEMOM LIGHHOCTEH, POpMYIHPOBaTH U 0OOCHOBBIBATH COOCTBEHHYIO
HO3UILINIO;

- mpuoOpeTeHne OOyYaIOIIUMIUCS OIbITa PAa3sHOOOPAa3HOM JESATENLHOCTH,
MO3HAHUS W CaMONO3HAHMS; KIIOYEBBIX HAaBBIKOB, HMEIOIIUX YHHBEPCATHHOE
3HAQUYCHUE JUISI PAa3IMYHBIX BUAOB JEATEIBHOCTH (HAaBBIKOB DELICHHUS MpodieM,
NPUHSATHS pEeLICHNH, TONCKa, aHaIn3a ¥ 00paboTKH HHPOpMALIUK, KOMMYHUKATHBHBIX
HABBIKOB, HABBIKOB H3MEpPEHUH, COTPYIHHYECTBA, OE30MacHOTO oOpalieHus: ¢

BCIICCTBAMMH B HOBCCHHGBHOﬁ )KI/I3HI/I).

2. OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O ITIPE/IMETA
«OCHOBbBbI XUMHUU JJIA TEXHOJOTI'MYECKOI'O ITPO®UJIS»

XuMHsT — 3TO HayKa O BEIIECTBaX, MX COCTaBE M CTPOCHHHU, CBOMCTBAX M
MpEBpAIICHUsIX, 3HAYCHUM XWMHUYECKHX BEIECTB, MAaTepuajIoB M TPOIECCOB B
MIPAKTUYECKOM JESITEIIbHOCTH YeJIOBEKa.

Conepxanue 0011eo0pazoBaTeibHOTO yueOHOro mpeamera «OCHOBBI XUMHUHU
JUISL  TEXHOJOTHYECKOTO TpOo(uiis» HampaBlIeHO HAa YCBOCHHE OO0YYaIOIUMUCS
OCHOBHBIX TOHSATHHA, 3aKOHOB M TEOPHA XWUMHUU; OBJIAJCHHEC YMEHUSIMH HaOJIOIaTh
XUMUYECKUE SABJICHUS], MPOBOJAUTH XUMHUECKHUI IKCIIEPUMEHT, TPOU3BOIUTH PACUETHI
HA OCHOBE XUMHUYECKUX (HOPMYJ BEIIECTB U YPAaBHEHUI XUMUYECKUX PEAKITUH.

B mporiecce nzydeHuss XuMun y 00y9aronIuXcsi pa3BUBAIOTCS TO3HABATCIIBHBIE
WHTEPEChl W WHTEJUICKTYallbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIIBHOM
NPUOOPETEHUS 3HAHUIM 10 XUMHUU B COOTBETCTBHUHU C BO3HUKAIOIIMMU KU3HCHHBIMU
npoOjeMaMu, BOCIHUTHIBAETCS OEpe)KHOE OTHOIICHHWS K TPUPOJE, ITOHWMAaHUE
3I0POBOTO 00pa3a KU3HHU, HEOOXOIMMOCTH MPEAYIPEXKICHUS SBICHUN, HAHOCSIIINX
Bpell 3J0pPOBBI0 M OKpyXkaromen cpene. OHM OCBAMBAIOT NPUEMBI T'PAMOTHOTIO,
0€30MacHOr0 MCIOIb30BAHUS XUMHUYECKUX BEIIECTB U MAaTEPHAJIOB, IPUMEHIEMBIX B
OBITY, CETHCKOM XO35HCTBE U Ha TPOU3BOJICTBE.

B mpodeccnoHanbHBIX 00pa30BaTENbHBIX OPraHU3ANUAX, PEATU3YIOIMINX
o0pa3oBaTeIbHYIO MPOrpaMMy CpeaHero odmero oopa3oBaHus B MpeeaaXx OCBOCHUS

OIIOII CIIO na 6a3e ocHOBHOTO 0011ero 00pa3oBaHusi, yueOHbId npeameT «OCHOBBI
5



XUMHH JUISI TEXHOJOTHYecKoro mpoduis» u3ydaercs Ha 0azoBom ypoBHe DPI'OC
cpeaHero o0iiero o0Opa3oBaHUs, OCHOBBIBAETCS HAa 3HAHUAX OOyYaroluXxcs,
MOJIYYCHHBIX NMPU U3YYeHUH (PU3UKH, OMOJIOTHH, Teorpaduu, MaTeMaTUKH B OCHOBHOM
IIKOJIE.

Peanuzanus [eIyKTUBHOTO TMOAXO/JAa K H3YYEHUIO XUMHUU CIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTUYECKHX ONEpalii MBIIUICHUS, KaKk aHalu3 M CHHTE3,
00O0OIIeHNEe ¢ KOHKPETU3allMs, CpaBHEHHWE M AaHAJIOTUA, CHUCTEMaTu3alus U
KJIacCU(UKaIIUSL.

W3ydyenne XuMHH B NPOQPECCHOHANBHBIX 00pa30BaTEIbHBIX OPraHU3ALUSX,
peanu3yommux o0pa30BaTEIbHYIO MPOrpaMMy CpPEIHEro oOmiero oOpa3oBaHUS B
npeaenax ocBoeHust OITOIT CIIO na 6a3e 0OCHOBHOTO 00IIero oOpa3oBaHUs, UMEET
CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT IPO(UJIs MpO(HeCCHOHAITBHOI0 00pa30BaHus. ITO
BBIPAKAETCS B COJIEPKAaHUU 00YUEHUSI, KOJTUYECTBE YACOB, BBIJCIISIEMbIX Ha U3yUYCHUE
OTJICNIbHBIX TEM IPOTPAMMBbI, TJIYOMHE HX OCBOCHHUSI OOYyYarOIIUMHUCI, 00bEME H
XapakKTepe MPaKTUYECKUX 3aHATUM, BUJAX BHEAYIUTOPHON CAMOCTOSITEIbHON PabOTHI
CTYJICHTOB.

B mpomecce u3ydeHHs XMMHHM TEOPETHUYECKHWE CBEACHUS JOTOIHSIIOTCS
JEMOHCTPALUSIMH, JTAOOPATOPHBIMU  OMBITAMU W TMPAKTUYECKUMH  3aHATHUSIMH.
3HAYUTEIBHOE MECTO OTBOJUTCS XHMHUYECKOMY OHKcrepuMeHTy. OH OTKpBIBAaeT
BO3MOXXHOCTh (DOPMHUPOBATH y OOYUAIOIIUXCS CIEeNUaIbHbIe MPEIMETHBIC YMEHUS:
paboTath C BEHIECTBAMH, BBINOJHATH MPOCTHIE XWMUYECKHE OIBIThI, YYHUTh
0e30MacHOMY M JKOJIOTMYECKM TpPaMOTHOMY OOpalleHUuI0 C  BELIECTBAMH,
MaTepuajJaMH U IpoleccamMu B ObITY U Ha TPOU3BOICTBE.

B mnpomecce wusydeHus XumMuu BaxHO (HOpPMHUPOBATH HHOOPMAIMOHHYIO
KOMIIETEHTHOCTh oOOyd4arommxcs. [losTomy mpu opraHu3anuu CcaMOCTOSTEIHHOU
paboThl HEOOXOAMMO aKIEHTUPOBATh BHUMAaHHE OOYYArONIMXCS Ha TIOUCKE
uHdopMmaruu B CcpeAcTBaXx MaccMmenua, HHTepHeTe, yueOHOW U CcHenuanbHOU
JUTEpaType C COOTBETCTBYIOMINM O(OPMIICHUEM H MIPEICTABICHIUEM PE3yIbTaTOB.

[Ipu otGope conepxxkanus ydeOHOTO TpeameTa «OCHOBBI XUMHU IS

TCXHOJIOTHYCCKOTO HpO(l)I/IJ'ISI» HCIIOJIBb30BaH MG)K,Z[I/ICIII/IHHI/IHapHBII\/'I moaxona, B
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COOTBETCTBUU C KOTOPbIM OOY4YarOIIMECs JOKHBI YCBOUTH 3HAHUSI U YMEHWS,
HE0OX0IMMBbIE JIJ1s1 POPMHUPOBAHUS €IUHOU 1IEJIOCTHOM €CTECTBEHHOHAYYHON KapTUHBI
MUpa, onpenesnstomen GopMIUpoOBaHUE HAYYHOT'O MUPOBO33PEHUS, BOCTPEOOBaHHbBIC B
YKU3HU U B IPAKTUYECKON ESTEILHOCTH

N3yuenue o0OiieobpazoBarenbHOM yueOHOTro mnpeamera «OCHOBBI XUMUH JIJIS
TEXHOJIOTUYECKOro Mpoduis» 3aBeplIaeTcsl IMOJBEJECHUEM UTOroB B (dopme
i pepeHIUPOBAHHOTO 3a4eTa B paMKax MPOMEKYTOYHOW aTTECTAIIMN CTY/ICHTOB B
nporiecce ocoeHus OIIOIT CIIO ¢ momydeHueM CpelHero o0Iero oopa3zoBaHUs

(ITTIKPC).

3. MECTO YYEBHOI'O IIPEJMETA B YYEBHOM I1JIAHE

VYyeOublii npenMer «OCHOBBI XUMHUHU JJI TEXHOJIOTMYECKOTO MPOQUIIS)
SIBJISIETCS JOIOJIHUTEIBHON Y4EOHON IUCUMILIMHONW 0011e00pa30BaTeIbHOTO IHKIA
OCHOBHOM  MpoQeccHOHaIbHOM  00pa3oBaTENbHOM  MPOrpaMMbl  CPEIHEro
npodeCCUOHAIBHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOTO OOIIEro 0Opa30BaHUS C
nostyueHuem cpeanero obiero oopazopanus (IITIKPC) ¢ yuerom TpeboBanuit ®I'OC
CIIO u mpodus mpodeccuoHanIbHOr0 00pa3oBaHusI.

B yueOnbix mnanax [MITKPC mecto yue6Horo npeamera « OCHOBBI XUMHH JIJIS
TEXHOJIOTUYECKOT0 TPO(HIIsH» B COCTaBE JOMOJHUTEIBHBIX YYEOHBIX MPEIMETOB,
00s3aTENbHBIX MJII OCBOCHMS TEXHOJOTMYECKOTo MNpoduiisi mpodecCHOHATBHOTO

oOpa3oBaHUs.

4. ITAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA
OcBoenue coxaepxaHusi ydeOHoro mnpeamera «OCHOBBI XUMHH IS
TEXHOJIOTUYECKOTO MPOQUIIs», 00eCIeunBaeT TOCTHKCHUE CTYJCHTAMU CICIYIONUX
pe3yJIbTaToB:
JIUYHOCHHbBIX
JI1 4yBCTBO TOPJIOCTH U YBXKEHUS K UCTOPUU U IOCTUKEHHSIM OTEYECTBEHHOM

XUMUYECKONM HAayKH; XHMHYECKH TPAMOTHOE TMOBEIECHHE B NpodeccHOHaTbHOM
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JIESITEIbHOCTH U B OBITY MPHU OOpAIIEHUHN ¢ XUMUYECKUMHU BEIIECTBAMH, MaTepuaIaMu
Y IIPOLIECCAMH;

JI2 TOTOBHOCTB K IIPOJOJKEHUIO 00Opa30BaHUs U MOBBIIICHUS KBAIU(PUKALIUU B
n30paHHON TPO(EeCCHOHANBPHOM NEATEIPHOCTH U OOBEKTHBHOE OCO3HAHHE POJIU
XUMHYECKUX KOMIIETCHIIUN B 3TOM;

JI3 ymeHue HMCHoJIb30BaTh JOCTHKEHHUS COBPEMEHHOW XMUMUYECKOW HAyKU U
XUMHYECKUX TEXHOJOTMM JJisi TOBBIIIEHUS COOCTBEHHOTO HHTEIUIEKTYaIbHOTO
pa3BUTHS B BHIOpaHHON NTPO(ecCHOHaNbHOM eI TeIbHOCTH;

MemanpeomemHmbix:

M1 wucnonp30BaHHWE pa3IMYHBIX BUJOB IO3HABATEIIBHON JEATEIBHOCTH U
OCHOBHBIX HHTEJJICKTYaJbHBIX ONepanuil (MOCTAaHOBKU 3a1aud, (HOpMyIHpOBaHUS
TUIIOTE3, AaHAJIW3a U CHUHTE3a, CPAaBHEHUS, 0000IIEHUs, CUCTEMATU3ALINH, BbISIBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBSI3€H, IOMCKA aHAJIOroB, (POPMYJIMPOBAHMSI BEIBOJIOB) IS
peuIeHusT IOCTaBJICHHOM 3aJadd, IPUMEHEHHE OCHOBHBIX METOJOB ITO3HAHMS
(HaOmroJleHNs, HAYYHOTO SKCIEPUMEHTA) JUIsl HW3Y4YEHHUs pPa3jIU4HbIX CTOPOH
XUMHUYECKUX OOBEKTOB M TMPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTH
CTaJIKUBAThCA B MPO(eCcCUOHAIBHOU cdepe;

M2 wucnonp30BaHHE Pa3IUYHBIX HCTOYHUKOB JUISl TOJYYEHUS XUMHUYECKOU
uHpOpMallMy, yMEHHE OLEHUTb €€ JIOCTOBEPHOCTb MJIi JOCTMXKEHUS XOPOLIMX
pe3yapTaToB B npodeccuonanbHol chepe;

npeoMemHubIX:

I11 chopmMupoBaHHOCTH NPEICTABIECHUNA O MECTE€ XUMUU B COBPEMEHHOMN
HAay4YHOM KapTHHE MHpA; MOHMMAHHUE POJIM XUMHUHU B (POPMHUPOBAHUMU KPYro3opa U
(YHKIIMOHAJIBLHON IPaMOTHOCTH Y€JIOBEKa JIJIsl pEIICHUs] TPAaKTUUECKUX 33/1aY;

[12 BrnageHue OCHOBOMOJIATAIOUIUMU XUMUYECKHUMH MOHSTUSIMU, TEOPHUSIMHU,
3aKOHAMM WU 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  II0JIb30BAHHE  XMUMHYECKOM
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

[13 BnajgeHre OCHOBHBIMU METOJAMHM HAYYHOTO MO3HAHUS, UCIOJIb3yEeMbIMU B
XUMHH: HaONIOJIEHUEM, ONHCAaHHEM, H3MEpPEHHEM, OJKCIEPUMEHTOM; YyMEHHE

06pa6aTBIBaTB, OOBSICHSTH pPE3YIbTAaThbl MPOBCACHHLIX OIIBITOB W [AC€JIaTb BBIBOJDI,
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TOTOBHOCTh W  CIIOCOOHOCTH TPHUMEHSTh METONbl TO3HAHUS TPU PEIICHUH
MPAKTUYECKUX 3a]1a4;

[14 chopMUpOBaHHOCTH yMEHHS JaBaTh KOJMYECTBEHHBbIC OICHKA U
MIPOU3BOINTH PACUYETHI 10 XUMHUECKUM (HOPMYyJIaM B YPaBHEHUSIM;

[15 BianeHue mnpaBwiIaMM TEXHUKM O€30MACHOCTH TPHU HUCIOJIb30BAaHUU
XUMUYECKUX BEIIECTB;

[16 chopmupoBaHHOCTH COOCTBEHHOH MO3UIMH TI0 OTHOIICHUIO K XHMUYECKOM

uH(dopMaIuu, MOJy4aeMOl U3 pa3HbIX HCTOYHUKOB.

5. COAEPKAHUE YYEBHOI'O INIPEJIMETA

HauMmeHoBaHnue Conep:xanue yueOHOro MaTepuaia u (pOpMbl OPraHu3aLNU
pa3/ieioB M TeM AeATeIbHOCTH 00y4aAKIIHNXCH
BBenenne HayuHbie MeTo1bI TO3HAHUSA BEIIECTB U XUMHYECKUX SIBJICHUI. PoJib

AKCIIEPUMEHTA U TEOPUU B XUMUU. MoIeTMpOBaHIEe XUMUYECKIX
MpOIIeCCOB. 3HAYCHUE XUMHH MPU OCBOeHUU crierranbHocTei CI1O
TEXHUYECKOT0 Mpoduis mpodhecCuOHaTBLHOr0 00pa3oBaHusl.

Kontposbnas padora Nel. Cpe3oBast paboTa Mo XuMUH 3a Kypc
cpenHel o0IIei IIKOJIbI.

Pa3ne 1. O01as 1 Heopranuyeckasi XuMHsl

Tema 1.1. OcHoBHblIe noHsATUS XUMHHU. BemectBo. ATom. Monekyina.
OcHoOBHbIE NOHATHS U Xumuueckui anemMenT. Amnorponus. [IpocTeie u cnoxHble
3aKOHBbI XMMHH BemrecTBa. KauecTBEHHBIN 1 KOJIUYECTBEHHEBIM COCTAaB BEIIICCTB.

Xumuueckue 3Haku U popMysbl. OTHOCUTENbHBIE aTOMHAS U
MoJIeKyJsipHas Macchl. KonmdecTBo BemiecTsa.

OcHoBHbIe 3aK0HBI XUMHHU. CTexruoMeTpHsl. 3aKOH COXPaHEHUS
Macchl BELIECTB. 3aKOH ITOCTOSHCTBA COCTaBa BELIECTB
MOJIEKYJISIDHOM CTPYKTYpPBI. 3aKOH ABOrajpo M CIEACTBUSI U3 HETO.

IIpakTuyeckoe 3ansaTue Nel. Haxoxienue oTHOCUTEIbHON
MOJIEKYJIIPHON MacChl BEILIECTBA.

IIpakTuyeckoe 3ansaTue Ne2. OnpeserneHne MacCoBOM 10JIH
XMMUYECKHX JIEMEHTOB B CII0)KHOM BEIIECTBE.

IIpakTuueckoe 3ansitue Ne3. OnpeneneHne KOIUIECTBa BEIIECTBA
10 €ro Macce 1 00bemy.

Tema 1.2. IMepuoauueckuii 3axon /I. U. MenneneeBa. [lepronnueckas
IMepuoanyeckuii 3aKkoH | TAOINIIA XUMHUUECKUX JIEMEHTOB — rpauiyeckoe 0ToOpakeHne

u Ilepuoanueckas nepuoandeckoro 3akoHa. CTpyKTypa NepruoIndecKOn TaOIHIIbI:
CHCTeMa XMMUYECKUX nepuob! (Malbie U O0JbIINE), TPYIIIHI (TJIaBHAS U TTOOOYHAs).
3jiemenToB 1. A. Crpoenue atoma u Ilepuoanyecknii 3akon /. U. MenpaeJieeBa.
MenjesieeBa u cTpoeHHe | ATOM — cJ0XHas yacTula. Aapo (mIpoToHsI 1 HEUTPOHBI) U

aToma aneKTpoHHast 060104yka. CTpoeHue 3JeKTPOHHBIX 000JI0UEK aTOMOB

AIIEMEHTOB MaJIbIX MepHoA0B. OCOOEHHOCTH CTPOCHHS IIEKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB OOJIBIINX NEPHUOA0B (TIEPEXOTHBIX




sneMeHTOB). [ToHsATHE 00 OpOUTATISIX. S-, p- U 0-OpOHTAITH.
DNeKTPOHHBIE KOH(DUTYpAITUU AaTOMOB XUMHUYECKUX JIIEMEHTOB.
BanenTtHocts. OnpenesieHrue BaICHTHBIX BO3MOXHOCTEH aTOMOB
XUMHYECKUX 3ieMeHTOB. CoBpeMeHHas (hOpMYITHpOBKa
[Tepuoanueckoro 3akoHa. 3nauenue Ileprnoanyeckoro 3akoHa u
[Tepuoanueckoil cucTeMbl XUMHYECKUX 3eMeHTOB JI. U.
MenaeneeBa 1Jisl pa3BUTHS HAYKU U IOHUMaHUS XUMHYECKOM
KapTHUHBI MUDA.

IpakTnyeckoe 3ansitue Ne4, XapakTepucTUKaA SJIEMEHTOB,
OTIpeieNIeHUE 3JIEMEHTA I10 €r0 JIEKTPOHHOH (Gopmyie,
onpezeneHue GopMys BBICIIUX OKCUJOB, UX XapaKTEPUCTHKA.

IIpakTnueckoe 3ansaTue NeS. Onpenenenre BaleHTHBIX
BO3MO>KHOCTEH aTOMOB XMMUYECKHUX HJIEMEHTOB.

KontpoabHasi padora Ne 2. OcHOBHBIE TOHATHS M 3aKOHBI XUMUHU

Tema 1.3.
CTpoeHne BellecTBAa.

Honnas xumu4yeckasi cB3b. FIOHHAs CBSA3b KaK CBA3b MEXIY
KaTHOHAMH U @aHUOHAMH 32 CYET IEKTPOCTATUUECKOTO IPUTSKEHHUSI.
Knaccugukaius HOHOB: IO COCTaBy, 3HaKy 3apsia, HATMUUIO
ruipaTHON 0005104kH. VIOHHBIE KPUCTAJUIMUECKHUE PEILIETKU.
CBolicTBa BELIECTB C MOHHBIM TUIIOM KPUCTAJIIMYECKON PELIETKH.
KoBajienTHasi XuMHuecKasi CBA3b. JJIEKTPOOTPULATENBHOCTD.
KoBasieHTHBIE NOISIpHAs U HENOJISAPHAs CBA3H. MoOJIEKyJIApHbIE U
aTOMHBIE KpUCTauInyeckue penieTku. CBoCTBa BEIECTB C
MOJIEKYJISIPHBIMA ¥ @aTOMHBIMHU KPUCTAJUIMYECKUMU PELIETKAMHU.
Merajuinyeckas cBsi3b. Meraummueckas KpucTauIndecKas
pelIeTKa U METAJUIMYECKAst XUMU4ecKast cBsi3b. Dusndeckue
CBOMCTBA METAJLJIOB.

ArperaTHbie COCTOSIHUS BelIeCTB M BOJOPOAHAs CBA3b. TBepoe,
KUJKOE U ra3000pa3Hoe cocTosiHUs BellecTB. [lepexo BemecTBa u3
OJIHOTO arperaTHOro COCTOsIHUA B Apyroe. BogoponHas cBs3b.
Yucrole BemecTBa u cMecu. [ToHsTre o cMecu BelecTs.
I'omorenHsbIe U rereporeHHsle cmecu. [lonsaTre o nucnepcHon
cucteme. JlucniepcHas ga3a u IUCIIEpCUOHHAs cpefa.
Knaccugukaius nucnepcHbIx cucteM. CBOMCTBA AUCIICPCHBIX CHCTEM.

IIpakTuyeckoe 3ansaTue Ne6. Perenne 3a1ad Ha IpUMeECH.

Tema 1.4. Bona. PacrBopsl. PactBopenune. Boja kak pacTBOpUTENb.

Bopa. PacTtBopsl. PactBopuMocTs BeniecTB. HachlleHHbIE, HEHACHIIICHHBIE,
JIEKTPOJIMTHYECKASA IIEPECHIIIEHHBIE PACTBOPBL. 3aBUCUMOCTh PACTBOPUMOCTH Ia30B,
AUCCOLUALHS. JKUAKOCTEN U TBEP/BIX BEIIECTB OT pa3iNyuHbIX (hakTopoB. MaccoBas

J10JIs pAaCTBOPEHHOT'O BEIIECTBA.

DJIEKTPOJIMTHYECKAS JUCCONMALMS. DIEKTPOIUTHI U
HERJIEKTPOJIUTHL. DIEKTPOIUTHYECKAs Arcconuanus. CUIbHbIE U
cinalble A1eKTpoauThl. OCHOBHBIE MOJOKEHUS TEOPUH
NIEKTPOJINTUYECKON aucconuanuu. KucioTsl, ocCHOBaHMS U COJIN
KAK DJIEKTPOJIUTHL.

IIpakTnyeckoe 3ansaTue Ne 7. [Ipocrelinie pacueTsl Ha pacTBOPBI.
Koutpoabnas pagora Ne 3. Cpe3oBasi padorta 3a 1-blii cemecTp

Tema 1.5. Kuciorsl 1 ux cBoiicTBa. KHCIIOTBI Kak 31€KTPOJIUTHI, UX
Kaaccnduxanns KJIaccu(uKanus 1Mo pa3IMyHbIM MpU3HaKaM. XUMHUYECKHUE CBOMCTBA
HEOPraHu4ecKHuX KHCJIOT B CBETE TEOPHUH IJIEKTPOJIUTHYECKON JUCCOLMALNH.

Oco0eHHOCTH B3aUMOJICHCTBHS KOHIIEHTPUPOBAHHON CEpHOH U
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COeIHHEHUI U UX
cBoOlcTBA.

a30THOMU KHUCTIOT ¢ MeTajulaMUu. OCHOBHBIE CTIOCOOBI MOTYYESHHUS
KHCJIOTBI.

OcHoBaHusA 1 UX cBoiicTBa. OCHOBaHMS KaK 3JIEKTPOJIUTHI, UX
KJIAaCCU(UKAIIMS IO Pa3IMYHbIM MMPU3HAKAM. X UMUYECKHE CBOHCTBA
OCHOBaHUI B CBETE TEOPUU DIIEKTPOIUTHUYECKON AUCCOIHAIINH.
Pa3noxeHne HEpacTBOPUMBIX B BOJIE OCHOBaHUN. OCHOBHbIE
CIOCOObI OTYyYEHUSI OCHOBAHUIA.

Coumn n ux cpoiicrBa. Coiu kak a1ekTponauTsl. Conu cpenHue,
KHCIIbIE U OCHOBHBIE. XMMHUECKHE CBOICTBA COJICH B CBETE TEOPHH
ANIEKTPOJINTUYECKON Jucconuanu. CriocoObl MOIY4EHHs! COJIEH.
I'maponus coneil.

Oxcuapl u ux cBoiicTBa. Coneobpa3syronue 1 Hecoaeo0pa3yoime
okcubl. OCHOBHBIE, aM()OTEpHbIE U KUCIOTHBIE OKCU/IBI.
3aBUCUMOCTb XapaKTepa OKCUa OT CTEIIEHU OKUCIICHUS
o0pa3yroliero ero Metajia. XUMUYECKHUE CBOMCTBA OKCUIOB.
Ilony4yenue OKCUI0B.

IIpakTuyeckoe 3ansaTue Ne 8. CocraBiieHHe ypaBHEHUN peakLnii
TUAPOIIHN3A.

IpakTnyeckoe 3ansiTue Ne 9. KauecTBeHHbIE peaklK Ha
HEOpraHMYECKHE BEIIECTBA.

Tema 1.6.
XuMHYeCKHe peaKkium.

Kaaccndukannsa xumuveckux peakuui. Peakunu coequnenus,
pasyiokeHus, 3aMenleHus, ooMeHa. Karanurudyeckue peakuuu.
OOpatuMble 1 HEOOpaTUMBbIE PEAKLIUU. DK30TEPMUUECKUE U
DHIOTEPMHYECKHE peakuuu. TernoBoil 3pPeKT XUMHIECKIX
peakuuii. TepmoxumMuueckre ypaBHEHHUS.
OKuCINTEJBbHO-BOCCTAHOBHUTE/IbHBIE peakunu. CTerneHb
okucieHusd. OKUCIUTENb U BOCCTaHOBJIEHHE. BoccTaHOBUTEND 1
OKHCIIEHHE. MeToJ1 3JIEKTPOHHOT0 OajlaHca Ul COCTaBJICHUS
YPaBHEHUH OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUH.
Cxopocth XUuMHYeCKUX peakuuii. [lonsatue o ckopoctu
XUMHUYECKUX PEAKIUNA. 3aBUCUMOCTh CKOPOCTH XMMHUYECKHUX
peaxkiuil OT pa3InYHbIX PAKTOPOB: MPUPOJIBI pEarupyroumx
BELIECTB, X KOHILIEHTPALMH, TEMIIEPATYPhl, TOBEPXHOCTU
CONPUKOCHOBEHMSI U MCIIOJIb30BAaHUs KaTaIu3aTOPOB.
OO0paTuMocTh XUMHYeCKUX peaknmii. OOpatumbie 1
HeoOpaTUMBble peakliii. XMMHUYECKOe paBHOBECUE U CIIOCOOBI €ro
CMEIIIECHHUS.

IIpakTuueckoe 3ansaTue Nel0. CocraBieHue ypaBHEHUN peakuil B
MOJICKYJISIPHOM U MOHHBIX (hopMax.

IIpakTuyeckoe 3anaTue Nell. Pemenue 3a1ay o TermioBoMy
3 peKTy peakuuu.

IIpakTnueckoe 3ansaTue Nel2. OnpeneneHre CTeNeHN OKUCICHUS.

IIpakTnyeckoe 3anaTue Nel3. CocraBieHue ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOAOM
AIIEKTpOHHOTO Oananca. OnpeaeneHue OKUCIuTenei u
BOCCTAHOBUTENIEH.

IIpakTuyeckoe 3ausitue Ne 14. BeisiBiieHrne 3aBUCUMOCTH CKOPOCTH
XMMUYECKUX pEaKkIMid OT pa3iuyHbIX (haKTOPOB.

IpakTnyeckoe 3ansitue NelS. Penienne ynpaxHeHUNA HA
CMEILICHUE XUMHUUYECKOTO PABHOBECHS.
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IpakTnyeckoe 3ansitue Ne 16. Boruncinenne mMacchl IpoayKTa
pCaknuu, CCJIM OJHO M3 NCXOAHBIX BCUICCTB B3ATO B I/136BITK€.

KonTposabHas padora Ne 4. XyMu4ecKkue peakiinu.

Tema 1.7.
MeTa/ibl 1 HEMETALIBI.

Metannbl. OcOOEHHOCTH CTPOEHUS aTOMOB M KPUCTAJLIOB.
dusnueckue cBoicTBa MeTaiuoB. Kinaccudukaiuys MeTamioB 1Mo
Pa3IMYHBIM MpU3HAKaM. XUMHUUYECKHE CBOMCTBA METAJLIIOB.
DJIEKTPOXUMUYECKUI Pl HANpsLKeHUH MeTaiioB. Kopposust
MeTaimoB. Metamorepmusi. O0mIye croco0bl MOTydeHUsT METAJIJIOB.
[Tousitue o metamnypruu. [lonstue o cruaBax. Xeneso.
XapaKTepUCTHKa Kelle3a U ero coequHeHni. Posb xenesa B
COBPEMEHHOM TEXHUKE U Balle mpodeccuu.

ANroMUHUH, CTpOCHUE aTOMa, PU3NUYECKUE U XUMUIECCKHE
cBoiicTBa. PoJb antoMuHUS B COBPEMEHHOM TEXHUKE U B Balllei
npodeccuu.

HemeTtasabl. OcobeHHOCTH cTpoeHHs aToMOB. Hemerarnisr —
npocthie BeuiecTBa. OKUCIUTENbHBIE U BOCCTAHOBUTEIHHBIC
CBOIICTBa HEMETAJJIOB B 3aBUCUMOCTH OT UX TMOJIOKEHUS B PALY
AIEKTPOOTPHUIATENIHHOCTU. ["aJIOreHbl: cr1ocoObl MOy4eHHUS,
XUMHUYECKHE CBOMCTBA, TPUMEHEHHE. 3aBUCUMOCTh CBOMCTB
TJIOTEHOB OT UX MOJIOKEHHS B IEPHUOIUNYECKON CUCTEME.

IpakTnyeckoe 3ansitue Ne 17. Pelienue 3aj1a4 Ha BBIXOJ]
NPOAYKTa pPEaKIUU

IpakTnyeckoe 3ansiTue Ne 18. Pacuersl 10 XUuMUYECKUM
YPaBHEHUSIM PEAKLIHMU C YHaCTHEM NPUMECEH

IIpakTuueckoe 3ansaTue Ne 19. CriocoOsI monyueHus, COOUpaHus
Y pacro3HaHus ra3oB.

IpakTuyeckoe 3ansaTue Ne 20. BerurciieHne Maccol U o0beMa
BEIIECTBA 10 U3BECTHOM Macce IPyroro BelecTBa.

IIpakTnyeckoe 3ansaTue Ne 21. BoruncieHrue 0OTHOCUTENbHON
IIJIOTHOCTU I'a30B

IMpakTuyeckoe 3ansaTue Ne2?2. Pemenue 3a1a4 Ha 00bEMHBIC
OTHOILIEHUSI T'a30B.

IMpakTuyeckoe 3ansaTue Ne 23. PacyeTsl 10 XUMHUYECKUM
YpaBHEHUSAM PEAKIIMU C YYaCTHEM PacTBOpa.

Kourpoabsnas padora Ne 5. CpesoBast pabota 3a 2 cemecTp 1o
teMme: «OO0I11ast 1 HeOpraHNYeCcKast XUMHUSI.

Pazjnen 2. Opranuyeckasi XuMusi

Tema 2.1

OcHOBHbBIC NOHATHS
OPraHuYecKoi XUMUM U
TeOpHus CTPOCHUS
OPraHUYecKux
coeTUHEHUH.

IIpeamer oprannyeckoit xumuu. IIpupoansie, UCKYCCTBEHHBIE U
CUHTETHUYECKHE OpraHruecKre BemiecTBa. CpaBHEHUE OPTraHUYECKUX
BEILECTB C HEOPraHNYECKUMU. BarneHTHOCTh. XMMHYECKOE CTPOCHUE
KaK IOPSIOK COSMHEHUS aTOMOB B MOJIEKYJIBI 110 BAJICHTHOCTH.
Teopust ctpoeHus opranndeckux coefuHennii A. M. Byriieposa.
OcHOBHBIE TIOJIOKEHUSI TEOPUH XUMUYECKOT0 CTpoeHus. Mzomepus
U U30Mepbl. XuMHUecKue (popMyIbl U MOAETH MOJIEKYII B
OPraHUYEeCKOW XUMHH.

Kaaccudukanus oprannveckux Bemects. Kimaccudukanms
BEILECTB 10 CTPOEHHUIO YIJIEPOAHOTO CKEJIETa U HATNYHUIO
byHKUIMOHANBHBIX Tpymi. ['oMonoru u romonorus. Hauana
Homenkiarypsl IUPAC.

Kaaccndukanus peakuuii B opranndeckoil xumuu. Peakunn
nprcoeAMHEeHUs (THIPUPOBAHMUS], TAJIOT€HUPOBAHMSI,
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TUAPOTAIOTCHUPOBAHMS, TUApaTaIiK). Peakiiuu oTierieHus
(meruapupoBaHus, NETUAPOTATIOTEHUPOBAHUS, TETUAPATALINAN ).
Peakuuu 3amenienus. Peakiyu nzomepusanmm.

IIpakTnyeckoe 3ansaTue Ne24. CocraBieHue pa3BEpHYTHIX U
COKpAILIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BEILECTB.

IIpakTuueckoe 3ansaTue Ne25. CocraBieHne (GopMya H30MEPOB
OpPraHWYEeCKHUX BEIECTB.

Tema 2.2.
YrieBoaopoabl U UX
NPUPOJAHbIE UCTOYHUKH.

AJIKaHbl. AJIKaHbl: TOMOJIOTMUECKUN Psijl, U30MEPUS U
HOMEHKJIaTypa aJKaHOB. XMMHUYECKUE CBOICTBA aJIKaHOB (METaHa,
3TaHa): TOPEHME, 3aMELIECHHE, Pa3JI0KEHHE, JETUPUPOBAHUE.
IIpuMeHeHnE alNKaHOB Ha OCHOBE CBOMCTB.

AJKeHbl. DTUJICH, €T0 MOoJyYyeHue (IeruipupoBaHUEM dTaHa,
JenonuMepusanueit nonustuieHa). ['omonoruueckuii psaa,
MU30MepUsl, HOMEHKIIATypa aJKeHOB. XMMUYECKUE CBOMCTBA ATUJICHA:
ropeHue, KauecTBEHHbIE peakluy (oOecBeunBaHe OPOMHOM BObI
Y pacTBOpa NIEpMaHraHara Kajus), ruaparanus, oJIuMepu3anms.
IIpuMeHeHne dTHIIEHa HA OCHOBE CBOMCTB.

J{uenbl U KaydykH. [ToHsATHE O TUEHaxX Kak yriieBoaopoaax ¢
JIByMs IBOMHBIMU CBSI3IMU. XMMHUUECKUE CBOICTBA OyTanueHa-1,3 u
M30IpeHa: odeclBeUMBaHNE OPOMHOM BOJIbI U ITOJIMMEPU3ALUS B
kayuyku. HaTypanbHblil kayuyk. Pe3una.

AnxkuHbl. AueruieH. XMMHUYECKHE CBOMCTBA alleTUJICHA: TOPEHHUE,
oOecrBeynBaHNE OPOMHOM BO/BI, IPUCOETMHEHUH XJIOPOBOIOPOJIA U
ruaparanus. [[puMeHeHne anernieHa Ha OCHOBE CBOMCTB. TexHuKa
0e301acHOCTH IIpU paboTe € allEeTUICHOM.

Apenbl. beH3oun, ero crpoeHne U GU3NUECKUe CBOMCTBA.
Xumuueckue cBoiicTBa 6eH3o:1a u ero noaydenue. [lpumenenue
OeH30J1a Ha OCHOBE CBOICTB.

IIpupoanbie HCTOYHUKH YIJIeBOAOPOAOB. [Ipupoaublii ras:
cocTaB, IpUMeHeHue B kauecTse TorumBa. Hedts. Coctas u
nepepabortka HedTHu. [leperonka Hedptu. HedrenpoayKkThl.
Kokcoxmmmdeckoe MPpOU3BOJACTBO.

IIpakTyeckoe 3anaTue Ne26. Ha3zBanue npenenpHbIxX
YIIIEBOIOPOIOB 0 MeXayHapoaHoi Homenknarype IUPAC.

IIpakTuyeckoe 3ansaTue Ne 27. CoctaBieHue CTPYKTYPHBIX
(bopMyI1 alKaHOB MO UX Ha3BAaHUIO.

JladopaTtopnoe 3ansiTue Ne 1. O3HakoMIIeHHE C KOJUICKIIUEH
KaydyKoB M 00pa3lamu W3JCIUil U3 Pe3UHBI.

IIpakTuyeckoe 3anaTue Ne28. Hazpanue ajakeHOB 1Mo
MexyHapoaHoi HomeHkaarype [UPAC.

IpakTnyeckoe 3ansaTue Ne 29. CocTaBieHHe CTPYKTYPHBIX
(bopMyI1 aTKEHOB MO UX Ha3BaHUIO.

IIpakTuyeckoe 3ansaTue Ne 30. Ha3paHue aKMHOB 1O
mexxayHapoanoit Homenkiarype lUPAC. CocraBnenue
CTPYKTYPHBIX ()OPMYIT aJTKHHOB.

JladopaTropHoe 3ansTie Ne2. 3rotoBieHrue Mojenei MOJIeKy
YTIIEBOJOPOAOB (MX COOpKA)

JlabopaTopHnoe 3ansitue Ne 3. O3HaKOMIJICHHE C KOJITIEKIIMEH
00pa3noB HePTH U TPOTYKTOB €€ MmepepadboTKH.

KonTpoubsnas padora Ne 6. Cpe3zoBasi padora 3a 3 cemecTp
«YTII€BOIOPOABI.
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Tema 2.3
Kucaopoaconepxamme
OpraHuvecKue
COeIMHEHHU.

Cruprsbl. 'mapokcuibHas rpymnma kak GyakiuonansHas. [lonsarue
0 MPEAEIbHBIX OJHOATOMHBIX CIIUPTaX. XUMUYECKHE CBOMCTBA
ATaHOJA: B3aUMOJICHCTBUE C HaTpHeM, 00pa30BaHUE MPOCTHIX U
CJIOKHBIX 2(pUpOB, OKHCICHUE B aibaeru. [lonyuenue sTanona
Opo’KeHHEeM TIIOKO3bl U rujpartanueii atuiena. [Ipumenenue
3TaHOJa Ha OCHOBE CBOMCTB. AJIKOT0JIN3M, €r0 NOCIEACTBUS ISl
OpraHu3Ma 4ejoBeKa U MpeAynpexaeHue. [ muiepus kak
IIPEJICTaBUTENIb MHOTOATOMHBIX cIUPTOB. KauecTBeHHas peakius Ha
MHOI0aTOMHbIE€ ciupThl. [IpuMeHenue rnunepuHa.

®enoJ. DuznyecKue U XUMUIECKHE CBOMCTBA GeHoa. B3auMHoe
BIIMSTHUE aTOMOB B MOJIEKYJie (peHOJIa: B3aUMOICHCTBUE C
THJIPOKCUIIOM HATpHS U a30THOU KucioTol. [Ipumenenue ¢peHona Ha
OCHOBE CBOICTB.

Auabpaeruasbl. [lonstue 06 anpaeruaax. AybaerujHas rpymmna Kak
dbyHkmonanpHas. opMasnbAeru U ero CBOMCTBA: OKHUCICHUE B
COOTBETCTBYIOILYIO KUCIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOLIUIL
crupt. [lonmyueHne anpaeru10B OKUCIEHUEM COOTBETCTBYOLIUX
cinupToB. [IpumMeHenne Gpopmaibaeruaa Ha OCHOBE €ro CBOMCTB.
Kapo6onoBbie kucaoTsbl. [ToHsTHE 0 KAPOOHOBBIX KUCIOTAX.
Kapb6okcunpHas rpyra kak gyHKIHOHaANbHAA. ['oMonornyeckuit
P IpeebHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lomyuenue
KapOOHOBBIX KUCJIOT OKHCIEHUEM allbIETUI0B. XUMUYECKUE
CBOMCTBA YKCYCHOM KHUCIIOTHI: O0IIIME CBOMCTBA C MUHEPATbHBIMU
KHCIIOTaMU U peakuus dtepuduxanuu. [Ipumenenne ykcycHoit
KHCJIOTBI HA OCHOBE CBOMCTB.

Cao:xublie 3¢ups! U xkupsbl. [lonyuenue crnoxHbx 3Gupos
peakuueit srepudukanuu. Crnoxxabie 3puUpsl B mpupoIe, UX
3HaueHue. [IpumeHenne cinoxHbIX 3(UPOB HA OCHOBE CBOMCTB.
Kups! kak cnoxusie 3¢upsl. Knaccudukanus sxupoB. XuMudeckue
CBOICTBA KUPOB: TUAPOJIN3 U THAPUPOBAHUE KUJKUX KUPOB.
[TpumeHeHue KUPOB HA OCHOBE CBOMCTB.

YraeBoabl. YTIIeBObl, UX KJIACCH(PUKALNA: MOHOCAXapUIbI
(rmroko3a, GpykTO3a), IMcaxapuabl (caxapo3a) U MoJucaxapuibl
(KpaxmaJi U [eJUTI0JI03a).

['mroko03a — BEIECTBO ¢ JABOMCTBEHHON (yHKIIMEH —
aJbJEruI0CIUpT. XMMUYECKHE CBOMCTBA IIIOKO3bI. [IpumeHenue
TJIFOKO3bI HA OCHOBE CBOWCTB.

Caxapo3a, KpaxMaJ U LEJUII0J103a, CTPOEHUE, CBONCTBA,
pUMEHEeHHEe 3HaUYeHUE YIJIEBOI0B B )KUBOW MPUPOJIE U )KU3HU
YeJI0BEKA.

IIpakTnyeckoe 3ansaTue Ne 31. HazBanue criupToB 110
MexyHapoaHoit Homenknarype [UPAC.

IIpakTnyeckoe 3anaTue Ne 32. HazBanue anpaerugios 1o
MexyHapoaHoi HomeHnknarype IUPAC.

IIpakTuyeckoe 3ansaTue Ne 33. Hazpanne kapOOHOBBIX KUCIIOT O
MexyHapoaHoi Homenkiarype [UPAC.

IIpakTuyeckoe 3ansaTue Ne 34. CocraBineHnue ypaBHEHUN peakui
TepUPHUKAIHH.

KonTpoasnas padora Ne 7. Kucinopoacoaepskaiine opraHndecKue
BEILECTBA.
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Tema 2.4.
A3oTcoaepaxaimme
OopraHuyeckKue
coeIMHEeHUsI.
IMoammepsbl.

Amunbl. [Tonstre 06 amuHax. AHWINH KaK OpraHUYeCKOe
ocHoBanue. [lonyuenune anmnrHa u3 HuTpodensona. [Ipumenenue
AQHWIMHA HA OCHOBE CBONCTB.

AMMHOKHUCJI0TBI. AMHHOKHUCIIOTHI KaK aMm(oTepHbIe
JU(QYHKLIMOHAIbHBIE OPIrAaHUYECKHE COSAMHEHUS. XUMUUECKUe
CBOICTBa aMMHOKHUCJIOT: B3aUMOJEHCTBHE C II€JI0YaMU, KUCIOTaMHU
U JIpYT € IpYroM (peakius nojJukoHaeHcauun). Ilentuanas cBsa3p u
nosunenTuabl. [[pumeHeHre aMHHOKUCIIOT Ha OCHOBE CBOMCTB.
Beaxn. [lepBuunasi, BropuuHasi, TpeTU4HAsl CTPYKTYphI OEJIKOB.
XHMHYECKUE CBOWCTBA OEJIKOB: TOPEHUE, JeHATYpalysl, TUAPOIIU3,
L[BETHbIE peakuy. buonornueckue GpyHKIuM GEIKOB.

IMoaumepsl. benku n nonucaxapuabl Kak OHOMOTUMEPHI.
[Tosmmepsl - BayKHEHILIEE CHIPBE IS IIOTYYEHHUS CTPOUTEIBHBIX
MarepuanoB. OCHOBHbBIC TOHSTHSI.

ITnacrmaccsl. [ToirydeHne noamMepoB peakuei MoNuMepu3anuu 1
MOJIMKOHJEHCAUU. TepMOIIaCTUYHbBIE U TEPMOPEAKTUBHBIE
m1acTMaccel. [1omaTHiIeH U ero NpUMEHEHHE B CTPOUTENILCTBE.
Crioco0bI pacro3HaHusI IIacTMAacC.

BoJjiokHa, nx kinaccupukanms. [lonyyenue BonokoH. OTaenbHbIe
IPEJCTaBUTENIN XUMUYECKUX BOJIOKOH. CII0COObI pacrio3HaHMsI
BOJIOKOH.

CuHTeTHYeCKHe Kay4YyKH U UX HCIIOJIb30BaHUE B CTPOUTENBCTBE.
W nenTudukanyst OpraHn4ecKux COeIMHEHNN.

CrpoutenbHble OTAEIOYHbIE MATEPUAIIBI U UX BIMSHUE HA 370POBbE.
[TpodzaboneBanus u X NpeayNpPeKICHUE.

JladbopaTopnoe 3ansTue Ne 4: CBoiicTBa OEJIKOB.

JlaboparopHoe 3ansiTue Ne 5. Pacnio3HaHue 1acTMacc U BOJIOKOH

JladopaTopHoe 3ansiTue Ne6. Perenue sxcriepuMeHTaIbHbIX 3a/1a4
Ha WJACHTU(DUKAIMIO OPTaHHYECKUX COCIMHCHUI.

KonTposbnas padora Ne 8. AzoTconepxaiire opraHuueckue
BELIECTBA

JIN®DEPEHIIMPOBAHHBIN 3AUET

6. TEMATUYECKOE IINTAHUPOBAHME 110 YYEBHOMY

HNPEIMETY

Ne HaumenoBanue pasiesioB u TeM Bcero | Jlekuus Jansarusa

n/n

NpaKkTHYeCKHe | J1abopaTopHbIe

Bsenenue

3 3 - -

11.

OCHOBHBIE IOHATHS 1 3aKOHBI

©

(6]

4

12.

Ilepuonuueckuii 3akoH u Ilepumonuueckas
cucTteMa XuMudeckux d3nmementoB JI. U
MeneneeBau CTpOSHHUE aTOMA

3

13.

CrpoeHue BellecTBa

10

14.

Bona.  PactBoprl.  DnexTponmuTHUecKas
JIMCCOLMALTHST

15.

Knaccugukanus HEOPraHUYEeCKUX
COEIMHEHUH U UX CBOUCTBA
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1.6. | XuMmuyeckue peakiuu 19 5 14 -
1.7. | MeTanibl 1 HEeMeTaILIbI 24 10 14 -
2.1 | OcHOBHbIE OHSTHS OPTaHUYECKON XUMUHU U 9 5 4 -
TEOPHUS CTPOCHUSI OPTraHHUYCCKUX COCANHEHUI
2.2. | YrieBomaopo/pl ¥ MX IPUPOIHBIC HCTOYHHKH | 33 19 9 5
2.3 | Kucnopoaconepxarmiue opranuueckue | 29 23 6 -
COC/IMHEHHSI
2.4 | AzoTconmepxkarue opranuveckue | 20 14 - 6
coequHenus. [lonumepsl
Htoro 179 107 61 11

[Ipu peanuzamnuu cojaepkanusi 0011e00pa30BaTEIBLHOTO Y4€OHOrO MpeameTa
«OCHOBBI XMMHUHU JJIsl TEXHOJIOrHYeckoro npoduiiss» B npenenax ocBoenus OIIOIT
CIIO nHa 6a3e OCHOBHOrO OOIIEro 0Opa30BaHUSI C MOJYYCHUEM CPEIHETO OOIlero

obpazosanus (ITITKPC):

Bua y4eOHoii padoThI O0BbeM yacoB
O0bemM 00pa3oBaTeIbHON IPOrPaAMMBbI 278
Oo6s13aTesibHAsE ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 179
B TOM YHCIJIC:
JICKITAN 107
MPAKTUYCCKHUE 3aHATUS 61
J1a00paTOPHBIE 3aHIATHS 11
CamocTosTenpHas padoTa 00yJaromerocs 99
Koncynpraruu Y4eOHBIM MIaHOM
HE TIPETyCMOTPEHO
Ilpomesicymounas ammecmayus 6 ghopme auddepeHunaIbHOrO 3a4eTa

7. YYEBHO-METOJINYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEHEHUE ITPOT'PAMMBbI YYEBHOI'O
MHNPEAMETA «OCHOBBI XUMUWU J1JIs1 TEXHOJIOI'MYECKOT'O

MMPOPNJIS»
7.1.0nucanue mamepuanbHo-mexHuyeckou 06azvl,  HeOOXO00UMOU 0.

ocyuiecmaeienusn 06pa3oeameﬂbuozo npouecca

OcHaIlleHHOCThH CHeHMAILHBIX
NnoMeIeHu ) | NOoMeIleHu i IS
CaMOCTOSATeJILHOH paboThI

Ne HauMmeHOBaHHe cieMaJbLHBIX MOMEIIEHU U
n/n MOMeIleHUH JJIs1 CaMOCTOSITEILHOI PadoThl
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Kabuner ecTtecTBO3HAHUS; aymUTOPUS IS 1. locka yueGHas

rpynmnoBbIX W HWHAWBUAYAJIBbHBIX KOHcyHLTaHHﬁ, 2. PaGouee MecTo npenojaBaTes
TEKYLIEIro KOHTPOJIS 1 HpOMeH(YTOqHOﬁ aTTeCTalluU. 3. KoMIIexkT yqe6H()171 MebOenu Ha 25 yen.
4. Harnsgaaaele mocoous
414000,ActpaxaHckast 00J1acTh, T. ACTpaxaHb, 5. IL1akaTel TeMaTHUYECKUE
Ha6epe>x<Haﬂ 1 Maﬂ,l 17, KOpIIyC No 1; nsrax 3, 6. MOOUIILHBIN 9KpaH Ha IITaTHBE
nomerenue Ne35 Lumien Master View 203x203 cm
7.MoOWIBHBII MyITbTUMEIUAHBIH
1 npoekrtop Panasonic PT-LC56E-000145
8.1lIkad BBHITSHKHON XUMHUYECKUH
JIEMOHCTPAIIMOHHBIN
9. Crenanl

10.ITpuGopsl, HabOps! IOCY B,
Ta00PaTOPHBIX TPHHAIECKHOCTEH IS
XMUMUYECKOTO SKCTIEPUMEHTA, HAOOPHI
PEaKTHUBOB.

7.2. Pexomenoyeman numepamypa (u3 gpedepaivHozo nepeuns)

@) OCHOBHAA yueOHaA Tumepamypa:

INa6puensa O. C., OctpoymoB U. I'. Xumust 1y1s npodeccuii U crieruaibHOCTEN
TEXHUYECKOTO MPpOoduiIsi: yUeOHHK JJIs CTY/. YUPEXKICHUH cpel. mpod. oOpa3oBaHus.
— M.: U3narensckuii neHTp «Axagemus», 2020. — 272 c.

0) OononnumenvHan yueOHan 1umepamypa:

I'puroppeBa JI.C. Xwumuss B cTpouTenbctBe. — M.: MoOCKOBCKui
rOCyJIapCTBEHHBIN CTPOUTENbHBIN YyHUBEpcUTeT, Al [Iu Op Menna, Ob5C ACB, 2019.
—173c.

Cracp H.®. O6mas u Heopranundeckas xumusi. — Caparos: [Ipodo6pazoBanue,
2018. — 92 c.

JlaGopaTopHBIii TPaKTUKYM MO OOIIE ¥ HEeOpraHuYecko Xumuu. —M.:
9x00nuc, 2018. — 123 c.

IleperynoB 1O.C. Anroputm pemieHus 3aaad no XuMmuu. IIpakTukym. —
Boponex: BopoHeKCKUI TOCYy1apCTBEHHBIN YHUBEPCUTET MHKEHEPHBIX TEXHOJIOTHM,
2018. — 76 c.

8) nepeuens yueOHO-MEemoOU1UecKo20 odecnevenHus:

1. O6 o6pazoBanuu B Poccuiickoit deneparuu: geaep. 3akon ot 29.12. 2012 Ne

273-D3 (B pen. Denepanbubix 3akoHOB 0T 07.05.2013 No 99-d3, ot 07.06.2013 Ne
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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 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot
27.05.2014 Ne 135-@3, o1 04.06.2014 Ne 148-D3, ¢ u3M., BHECEHHbIMU DeiepaIbHbIM
3akoHOM OT 04.06.2014 Ne 145-®@3, B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)

2. IIpukaz MunuctepctBa oopazoBanusi 1 Hayku PD ot 31 nekadbps 2015 r. N
1578 "O BHeceHHM U3MEHEHUM B efepalibHbIN TOCYAapCTBEHHBIA 00pa30BaTeIbHbIN
CTaHJapT CPETHETO OOIIeTo 00pa3oBaHMs, YTBEPKICHHBIN MMPUKa3oM MUHHCTEPCTBA
obOpaszoBanus u Hayku Poccuiickoit @eneparuu ot 17 mas 2012 r. N413"

3. Ilpumepnas ocHoBHas oOpa3oBaTelbHasg MporpamMma CpeIHEro OoOIIero
oOpazoBaHus, OJOOpEHHAass peuieHueM QeaepatbHOro  yu4eOHO-METOIUYECKOTO
oOBeauHEeHus 1o 001eMy oopazoBanuto (mpoTokot oT 28 utoHs 2016 r. Ne 2/16-3).

2) unmepHem-pecypcoi:

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

http://www.iprbookshop.ru/66393.html(O01ast 1 HeopraHuueckas XUMUsI)

http://www.iprbookshop.ru/71462.html(JIabopaTopHblii mpakTHKyM 1O 0OIIeH
Y HEOPraHUYECKON XUMUH )

http://www.iprbookshop.ru/64399.html(Anroput™ perieHus 3agad MO0 XUMHUH.
[TpakTukym.)

0) 271eKMPOHHO-0UOITUOMEUHbIE CUCIEMDL:

1. http://www.iprbookshop.ru (OnexTpoHHO-OMOIMOTEYHBIE CUCTEMBI)

2. DIEKTPOHHO-ONOIMOTECYHAS cucTemMa «IPRbooks»
(http://www.iprbookshop.ru/)

3. OO0pa3oBaTeNnbHO-U31aTEIbCKHIA LIEHTD «AxanemMusn»

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

8. OCOBEHHOCTHU OPTAHU3AIIMU OBYYEHUSA 11O YYEBHOMY
HPEIMETY JJIA UHBAJIMAOB U JIMI] C OTPAHUYEHHBIMUAU
BO3MOXHOCTSAMMU 310POBbs
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http://www.iprbookshop.ru/60767.html
http://www.iprbookshop.ru/66393.html
http://www.iprbookshop.ru/71462.html
http://www.iprbookshop.ru/64399.html
http://www.iprbookshop.ru/

I[JIH o6yqafom1/1xc;1 N3 4Yucjia HWHBAJIMAOB MW JIKMII C OI'PaHUYCHHBIMU

BO3MOHOCTAMHU 310POBbA HAa OCHOBAHUWA IIMCbMCHHOTO 3asBJICHUA y‘—IG6HBII>i npcaMcCT

«OCHOBBI XUMHU I TCXHOJIOTHYCCKOI'O HpO(i)I/IJ'HI» pCaInN3yCcTCad C YUYCTOM

O0COOCHHOCTEM MCUXO(PU3NYECKOTO Pa3BUTHS, HHIWBHUIYATbHBIX BO3MOXHOCTEH U

COCTOAHUA 310POBbA.

9. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O

HPEIMETA
PesyabTaTsl Kon IIpoBepsiemble DopMbI U METOAbI KOHTPOJISA U
o0y4eHusn pe3yJib YMEHHS ¥ 3HAHUS OLICHKH
(IMYHOCTHBIE, TaTOB pe3yJIbTaTOB 00yUeHHs
npeaMeTHbIE, Texymmit IIpomexyToun
MeTalnpeaMeTHbIe) KOHTpPOJIb as arrecTanus
JUYHOCHIHbLE
4yBCTBO TOPJIOCTH JII | 3HaTb OCHOBHBIE Yemmuwuit onpoc

Y YBOKEHUS K
HUCTOPHH H
JIOCTUKEHHSIM
OTEUYECTBCHHOM
XHUMHYCCKOM
HAyKH; XUMUYECKU
rpaMOTHOE
MOBEJICHUE B
npodeccroHalbHO
W IeITEIbHOCTH U B
OBITY IIpH
oOpallieHuu ¢
XAMHYECKUMH
BEIIIECTBAMH,
MaTepuagaMu |
polieccamu;

3aKOHBI XUMUH H
OTKPBITUS B XUMUH,
c/leJIaHHbIE
POCCUICKMMH yYEHBIMHU-
XUMHUKaMU;

YBEPEHHOE I10JIb30BaHUE
XUMHYECKON
TEPMUHOJIOTHEN 1
CHMBOJIHKOM;
XUMHUYECKH IPaMOTHOE
MIOBE/ICHHE B
npodeccnoHanbHOM
NESITEIbBHOCTH U B OBITY
pu 0OpaLeHNH C
XUMHAYECKIMU
BEIlIECTBaMH,
MaTepuagamMu u
IIpoLeccamy;

YMeHHe HCII0Ib30BATh
IpUOOpETEHHbIE 3HAHUS
U1l 00BACHEHUS
XUMUYECKHX SIBICHUH,
MIPOUCXOISTINX B
pHUpoe, ObITY U Ha
IIPOU3BO/JICTBE;

YMETh HCII0JIb30BaTh
pUOOpETEHHBIE 3HAHUS
JUISL  DKOJIOTUYECKU
IPaMOTHOTO TOBECHUS
B OKpY>KarolIeH cpene,

IIpakmuueckas
paboma
Tecmuposanue
Pegepam
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JUISL OLICHKY BIIMSIHUS
XUMHUYECCKOT'O
3arpsi3HeHus
OKpY>Karolleu cpebl Ha
OpraHH3M 4eJIoBeKa U
JIpyrue XuBbIE
OpraHU3MBI;

YMCTb HCIIOJIb30BATh
MPUOOPETEHHBIE 3HAHUS
AJI1 IPUTOTOBJICHU A
PacTBOPOB 3a/1aHHOI
KOHIIEHTPAIIUU B OBITY U
Ha TIPOU3BOJICTBE;

TOTOBHOCTB K JI2 | [lonumarp cymHoCcTh U | Peghepam
IIPOJOJKEHHUIO COLIMAJIbHYIO
o0pa3oBaHUs U 3HAYUMOCTb CBOEHU
MOBBILIEHUS Oyxayuieit npodeccuu,
KBaJIM(pUKAINH B MPOSIBIATH K HEH
n30paHHON YCTOWYUBBINA UHTEPEC;
npodeccuoHanbHO CamocTosTenbHO
I 1eSITETbHOCTU U OIpeAEeNATh 3a7aun
00BEKTUBHOE npoeccuoHaNbHOTO U
OCO3HaHHUE POJIH JUYHOCTHOI'O Pa3BUTHS,
XUMHUYECKUX 3aHUMAaThCS
KOMIIETEHIIUH B camMo00pazoBaHuUEM,
3TOM; OCO3HAHHO IJIAHUPOBATh
MTOBBIIICHHE
KBaTM(UKAITIH.
YMEHHE JI3 | YMeTh ucnoiib30Bath Pegepam
HCII0JIb30BaTh JOCTH)KEHHS
JIOCTUKEHUS COBPEMEHHOMN
COBPEMEHHOM XMMHYECKON HAYKH CO
XUMHUYECKON HAyKU cBOEH
U XUMUYECKUX npogeccuoHaIbHON
TEXHOJIOTHUH TSt NeSTeNIbHOCTBIO ISt
MTOBBIIICHUS TIOBBIIICHUS
COOCTBEHHOTO COOCTBEHHOTO
WHTEJUIEKTYaJIbHOT HMHTEIUIEKTYaJIbHOTO
0 pa3BUTHS B pa3BuUTHSA;
BbIOpaHHOM
npodeccroHalibHO
1 NesTeNbHOCTH;
MemanpeomemHmvix:
HCIIO0Ib30BaHUE M1 | pabGotaTh ¢ Ilpakmuyeckasa | [Jugppepenyuposa
Pa3IMYHBIX BUJIOB TEOPETUUYECKUM paboma HHbLU 3auem
[03HABATEIbHON MaTEepUAIIOM, Peghepam
JEeSATETLHOCTH 1 aHAJIM3UPOBATh, IeNath | Tecmuposanue
OCHOBHBIX BBIBO/IBI.
HMHTEJUICKTYaJIbHBIX MIPUMEHSATHh OCHOBHBIE
orepanuit METO/bI TO3HAHUS
(mOCTaHOBKH (Habmro1eHNs, HAYYHOTO
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3aJ1auu,
¢bopmynHMpoBaHuUs
TUIOTE3, aHAJIN3a U
CUHTE3a,
CpaBHEHU,
000011IeHM S,
CUCTEeMAaTH3alllH,
BBISIBJICHHS
MIPUYKUHHO-
CIICJICTBEHHBIX
CBs3€H, ITONCKA
aHaJIOT OB,
(dbopMynupoBaHus
BBIBOJIOB) JIJIsI
pelieHus
[MOCTABJIEHHOMN
3a/1auu,
MIPUMCHCHUE
OCHOBHBIX METOJIOB
MO3HAHUS
(Habmonenus,
HAy4YHOTO
AKCIIEPUMEHTA) ISt
U3Y4YCHUS
Pa3IUYHBIX CTOPOH
XUMHYECKHX
O00BEKTOB |
MIPOLIECCOB, C
KOTOPBIMH
BO3HUKAET
HEO0OXOMMOCTh
CTaJIKUBAThCS B
po¢eCCUOHAIBHO

it cdepe;

AKCTICPUMEHTA) TSI
U3Y4YEHHUs pa3INuHbIX
CTOPOH XUMHUYECKUX
00BEKTOB U MPOIECCOB,
C KOTOPBIMU BO3HUKAET
HE00XOAUMOCTH CTaJ-
KHBaThCS B
npodeccrnoHabHOM
chepe;

YMEHHUSI IENaTh BBIBOJIBI,
YMEHHE BBHISBISATH
CYLIECTBEHHOE,
pa3BUTHE JOTHYECKOTO
MBILLIJIEHUS TIpU paboTe
C TEKCTaMH, OYKIIETOM,
HabIr0aTh 32
BEIIECTBaMH, IPOBOIUTH
HCCIIEI0BATENbCKUE
MPOLEAYpPBl, pa3BUBATh
M03HABATEIbHBIN
UHTEPEC K MIPEIMETY U
MIPOLIeCCy MO3HAHUS.
yMEHHE
XapaKTepu30BaTh
AJIEMEHTHI 0 UX
TMOJIOKEHHUIO B
[Tepuonnueckon
cucteme /.M.
Meneneesa.
OOBACHATH 3aBUCUMOCTh
CBOWCTB BEILIECTB OT UX
COCTaBa U CTPOCHUSI,
MIPUPOLY XUMHUECKOU
CBSI3M 3aBUCUMOCTD
CKOpPOCTH XUMHYECKOU
peaKLuu 1 MOJI0KEHHUE
XUMHYECKOT0
paBHOBECHS OT
pa3nu4HbIX (haKTOPOB;
YMETb ONPEIEIIATH
BO3MOYKHOCTH
IIPOTEKAHMUS
XUMHYECKHX
IIpEBpALICHUN B
Pa3IUYHBIX YCIOBUSX U
OLIEHKH HUX MOCIEACTBUN
HCIOJIb30BaHNE
abCTPaKTHOTO
MBIILICHHUS,
MIPOJOJIKUTH pa3BUTHE
XUMHUYECKOHN peun,
oboraiaTh ee
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CJIOBApHBIN 3amac npu
YCTHBIX OTBETaX U
IPaMOTHOE BBINOJHEHUE
MIPU CaMOCTOSATEIbHBIX
3a/laHUsX.

CBSA3BIBATh U3YUCHHBIN
Marepuai co CBoei

npodeccrnoHabHOM
JESITeIbHOCTBIO
HCIIOJIb30BAaHUE M2 | IIpoBoauTh IIpakmuueckas
pa3IUYHbIX CaMOCTOSITENIbHBIN paboma
HWCTOYHUKOB IS MMOUCK XUMHUYECKOMN Peghepam
HOJTy4YEeHHUs uHpoOpMalnU C
XUMHUYECKON HCIIOJIb30BAHUEM
uHpopManuy, pa3NUYHBIX HCTOYHHUKOB
YMEHHE OLICHUTH €€ (Hay4HO-TIOITYJISIPHBIX
JOCTOBEPHOCTD ISt U3JIaHUH,
TOCTHKEHUS KOMIIBIOTEPHBIX 0a3
XOPOIINX JIAHHBIX, PECYPCOB
pe3yiabTaToB B Wurepuera);
po¢eccHOHATIBLHO UCIOJIb30BATh
i chepe; KOMIIBIOTEPHBIE
TEXHOJIOTUU JIs
00paboTKu U mepeadn
XUMHUYECKON
nHpOpMaLNH U ee
IIPEJCTABICHUS B
pa3nuyHbIX (hopMax.
Ocy1ecTBIATh HOUCK
nHpopmanu,
HE0O0XO0AUMOM 115
3¢ deKTUBHOTO
BBITOJIHEHUS
po¢eCcCHOHATBHBIX
3ajau
npeoOMemubIx:
c(OpMHPOBAHHOCT I1] | Ilonumars ponb xuMuu | Yemmuwiii onpoc | ugppepenyuposa

b IIPEACTABJICHUH O
MECTE XUMUU B
COBPEMEHHOM
Hay4YHOU KapTHUHE
MUpa; TOHUMaHUe
PO XMUMHUU B
(dbopmMUpoBaHUH
Kpyrosopa u
(GyHKIIMOHATIEHOM
IPaMOTHOCTH
4eJI0BeKa IS
peleHus
MPaKTUYECKUX
3ajay;

B €CTECTBO3HAHHH, €€
CBSI3b C IPYTUMU
€CTECTBEHHLIMHA
HayKaMu, 3HaYEHUE B
YKU3HH COBPEMEHHOTO
oOmecTBa

3HATh Ba)KHEHIITHE
BEILIECTBA U MATEPUAJIBI.

Tecmuposanue
Ilpaxmuueckasn
paboma

HHbLU 3a4em
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BJIaJICHHUE 112 | 3HaThb OCHOBHBIE 3aKOHBI | Ycmmuuiti onpoc Jlugppepenyup
OCHOBOTIOJIAT AIOTIH XUMHU: CTEXUOMETpUS, | Tecmuposanue | 08aHHbIU 3a4em
MU XUMHYECKUMU 3aKOH COXPaHEeHHs IIpakxmuueckas
MOHATHSIMH, Macchl BELIECTB, paboma
TEOPUSMH, BIIA/IETh
3aKOHAMHU U OCHOBOIOJIararouMu
3aKOHOMEPHOCTSIMU XUMHYECKUMHU
; YBEPEHHOE MOHATHSIMH, TEOPHUSIMH,
0JIb30BaHKE 3aKOHAMHU U
XUMHUYECKON 3aKOHOMEPHOCTSIMU;
TEPMHUHOJIOTHEH U YMETb Ha3bIBaTh:
CUMBOJIMKOM; W3Y4YEHHBIE BEILIECTBA 110
TPUBHUATBHON WU
MEXKIYHAPOIHOM
HOMEHKJIATYPE;
BJIAJICHUE 113 | ymeTb  BBINOJHATH Ipaxmuuecxasn | Juppepenyuposa
OCHOBHBIMH XUMHYECKUN paboma HHbLU 3a4em
METOJIaMHU 9KCIIEPUMEHT I10 Tecmuposanue
HAy4YHOTO pacrno3HaBaHHUIO Jlabopamopnas
MMO3HAHUS, BAYKHEHIINX paboma
UCIOJIb3YEMBIMHU B HEOPTaHUYECKUX U
XUMUH: OpPTaHHYECKUX
HaOII0/ICHUEM, COETMHEHU;
OTHCaHUEM,
U3MEpEHHEM,
AKCIIEPUMEHTOM;
yMEHHE
o0OpabaTsiBaTh,
OOBSICHATH
pe3yJIbTaThl
MIPOBEIEHHBIX
OTIBITOB U JIEJIaTh
BBIBO/JIBI;
TOTOBHOCTH U
CIOCOOHOCTh
MPUMEHSITh METO/IbI
MTO3HAHUS TIPU
pereHnun
MIPAKTUICCKIX
3azay,
c(OpMHPOBAHHOCT 114 | YMeTs pemathb IIpakmuyeckasa | Juppepenyuposa
b YMCHHUS JIaBaTh pacueTHbIE 3aJ1a4M 110 paboma HHbLU 3a4em
KOJMYECTBEHHBIC xumuueckuM popmynam | Tecmuposanue
OIICHKHU 1 Y ypaBHEHUSM;
MIPOU3BOIUTH WCIIOJIb30BaTh
pacueTsl 1o MPUOOpETEHHBIE 3HAHUS
XUMHYECKHM Y yMEHUS B
dbopmynam u MPaKTUYECKOU
YpaBHEHUSM; JESTENIbHOCTH U

MOBCEIHEBHOM KU3HU:
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BJIaJICHUE 115 | Ymenue 0e301acHOTO Yemuwu onpoc
MpaBUJIAMHU oOpareHusi ¢ roprounMu | [Ipakmuueckas
TEXHUKHU Y TOKCUYHBIMHU paboma
0€30MMacCHOCTH MPU BEILIECTBAMH U Jlabopamopnas
MCIOJIb30BaHUU 1abopaTopHBIM paboma
XUMHYECKHUX 000pyI0BaHUEM;

BEIIECTB;

c(hOpMHUPOBAHHOCT 116 | YMeHue KpuTHIeCKOn Yemmuwiii onpoc

b COOCTBCHHOM
MMO3HUIUHU I10
OTHOIIICHUIO K
XUMHYCCKOMN
nH(popManuu,
MOJy4aeMOM U3
Pa3HBIX
HCTOYHHKOB.

OLIEHKH JIOCTOBEPHOCTH
XUMHYECKON
nHpopManuu,
IIOCTYIIAIOLIEH U3
Pa3HbIX UCTOYHUKOB.

Pegepam
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