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1. MOACHUTEJIbHASA 3AIINCKA

Pabouast mporpamma o61eo06pa3oBaTenbHOr0 ydeOHoTro mnpeamera «OCHOBBI
XUMHUH U1l TEXHOJIOTMYECKOro mpoduiishy MpeaHazHayeHa ISl U3y4YeHUs XUMHH B
kojuiemke KKX ATACY, peanusyroniemM 00pa3oBaTelibHYIO MPOTPaMMy CPEIHETO
oOmero oOpa3oBaHus B TMpeesiax OCBOCHUS OCHOBHOM MpoQecCHOHAIBHON
oOpazoBarensHoil mporpammbl  CIIO (ITIIKPC) na 06a3e OCHOBHOro 00IIEro
oOpa3oBaHMsI TPH TMOATOTOBKE KBAIU(UIMPOBAHHBIX padOUMX, CIHyXallux IO
npodpeccun  08.01.18  «DNEKTPOMOHTAKHUK  DJIEKTPUUECKUMX  CEeTe U
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; ¢ yuetom
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:

- ¢QopmupoBanue y oOy4aromuxcs YMEHHUS OIICHMBATh 3HAYMMOCTH
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
OIICHOYHBIEC BBIBOJIbI, BUACTh UX CBSI3h C KPUTEPHUSIMHU OIEHOK U CBSI3h 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, O€30MMACHOTO

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 o0meoOpazoBarebHOr0 yuyeOHoro mpeamera «OCHOBBI XUMUU
JUIE  TEXHOJIOTHYECKOTo MpOQWIs» HANPaBIEHO HAa YCBOCHHUE OOYYaIOIUMHUCS
OCHOBHBIX TIOHSITHH, 32aKOHOB U TEOPUH XUMHH; OBJIQJICHUE YMEHHSIMH HaOJIOIaTh
XUMHUYECKHE SBJICHHS, TPOBOJANTH XUMUIECKUN IKCIIEPUMEHT, IPOU3BOIUTH PACUETHI
Ha OCHOBE XUMHUYECKUX (POPMYJI BEIIECTB ¥ YPaBHEHUI XUMHUYECKUX PEAKIIUH.

B nporecce nzydeHus XumMun y o0y4yaronuxcs pa3BUBAIOTCS MO3HABATEIbHBIC
UHTEPECHl M WHTEIUIEKTyallbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEILHOM
nproOpEeTeHUs] 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 MPOrpaMMy CPEAHEro O0IIero 0Opa30BaHus B Mpeesiax 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 opraHu3alii CamMOCTOSITEIBLHON

paboThl HEOOXOAMMO aKIEHTUPOBATh BHUMAaHHE OOYYArONIMXCS HA TIOUCKE



uHbopMalluu B CpeACTBaX Maccmenua, VHTepHeTe, y4eOHON U creuuasbHOU
JUTEpaType C COOTBETCTBYIOIINM 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
T depeHIIMPOBAHHOIO 3a4eTa B paMKaxX MPOMEKYTOYHOW aTTeCTalluU CTYJIEHTOB

B niporiecce ocBoeHust OIIOIT CIIO ¢ monydeHueM cpeaHero oomero oopa3oBaHus

(IITIKPC).

3. MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

VYyeounii npenMer «OCHOBBI XUMHUHU JJIi TEXHOJOTHYECKOTO MPOGUIISH
SBJISIETCS JIOTIOJTHUTEIBHON y4eOHOM AMCIUILIMHON 00I111e00pa30BaTEIBLHOTO MK
OCHOBHOM  mpodeccuoHaIbHOM  00pa3oBaTeNbHONM  MPOTPAMMBI  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
TEXHOJIOTUYECKOTro MPOopuIs» B COCTaBE OOIIMX YUYEOHBIX MPEAMETOB, 005S3aTEIbHBIX

JUTSl OCBOGHUS TEXHOJIOTHYECKOT0 Mpodus mpodeccuoHaIsHOTO 00pa30BaHuUs.

4. IITAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
HNPEAMETA
OcBoenue cojaepkanusi ydyebHoro mpeamera «OCHOBBI XUMHUHU  JJIS
TEXHOJIOTUYECKOTO MPOQuUIs», 00eCIeunBaeT TOCTHKCHUE CTYJECHTAMHU CIEIYIONUX

pe3yJIbTATOB:



JIUYHOCMHBIX

JI1 4yBCTBO rOPAOCTH U YBAKEHUSI K UCTOPHH U JTOCTUKEHUSM OT€YECTBEHHOMN
XUMHUYECKON HAyKd; XUMHUYECKHM TIPaMOTHOE IOBEJEHHE B MPOPECCHOHATBHON
NEATEIbHOCTH W B OBITY MpU OOpallleHMH C XUMUYECKHMMH BEIIECTBaMHU,
MaTepuagaMH U IPOoLEeccaMu;

JI2 TOTOBHOCTD K MPOJIOJKEHUIO 00pa30BaHUs U MOBBIIIEHNUS KBATU(PUKALUU B
n30paHHON TPO(eCcCHOHATBHON AEATETPHOCTH W OOBEKTHBHOE OCO3HAHHME POJIU
XUMHUYECKUX KOMIIETEHIIUH B 3TOM;

JI3 ymeHue HMCHoJIb30BaTh JOCTHKEHUS COBPEMEHHOM XUMHUYECKOW HAYKH M
XUMUYECKUX TEXHOJOTUHA JUJI1 TOBBILIEHUS COOCTBEHHOTO WHTEIUIEKTYyaJIbHOIO
pa3BUTHA B BEIOpAaHHON TPO(HECCUOHATIBHOM e TEIbHOCTH;

MemanpeomenHIX:

M1 wucrnonb30BaHHE Pa3IMYHBIX BHJIOB IMO3HABATEJIBHOM JEATENBHOCTH U
OCHOBHBIX HHTEJICKTYaJbHBIX ONepanuil (IMOCTaHOBKU 3aJaud, (OpMYIUpPOBaHUS
TUIIOTE3, AaHAJIW3a U CHUHTE3a, CPAaBHEHMS, 0000IIEHUs, CUCTEMATU3AINH, BbISIBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBsI3€H, MOMCKAa aHAJIOroB, (OPMYJIUPOBAHMS BBIBOJOB)
JUIsl pelIeHUs] TIOCTABJICHHOW 3aJlayd, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUSA
(HaOmro/leHrs, HAYYHOTO OKCHEPUMEHTA) JUIsl U3Y4YeHUsS Pa3jIUYHbIX CTOPOH
XUMHYECKUX OOBEKTOB M TPOIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOIUMOCTH
CTaJIKUBAThCS B MpodecCuoHaNbHOU cdepe;

M2 wucnonp30BaHHE PA3TUYHBIX HCTOYHUKOB IJISl MOJTYYEHHS] XUMHYECKON
uH(pOpMaIMU, YMEHHUE OIIEHUTh €€ JIOCTOBEPHOCTh MJIi JOCTHXKEHHUS XOPOIIMX
pe3yapTaToB B npodeccuonanbHol chepe;

npeoMemHubIX:

I11 chopmMupoBaHHOCTH NPEACTABICHUA O MECTE€ XMMUU B COBPEMEHHOM
HAyYHOW KapTWHE MUpA; MOHUMAHHUE POJIM XUMHH B (OPMUPOBAHHUU KPYyro3opa u
(YHKIIMOHAIBHON IPaMOTHOCTH U€JIOBEKa JIJIsl pEIIeHUs] TPAKTUYECKUX 33/1aY;

[12 BrnageHue OCHOBOMOJATAIOUIMMU XUMUYECKUMH TOHSITHSAMHU, TEOPHUSIMHU,
3aKOHAMM W 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  II0Jb30BAaHHE  XHUMHYECKOU

TEPMHUHOJIOTUEN U CUMBOJIUKOM;



[13 BrasieHrie OCHOBHBIMU METOJAMU HAYYHOT'O MO3HAHUSI, UCIIOJIb3YEMBIMU B
XUMUU: HAOJNIONCHUEM, OINUCAaHUEM, W3MEpPEHHUEM, OJKCIIEPUMEHTOM; YMCHHE
00pabaTbiBaTh, OOBICHITH PE3YyJbTaThl MPOBEIACHHBIX OIBITOB M JI€NaTh BBIBObI;
TOTOBHOCTh M CIIOCOOHOCTh TPHMEHSThH METONbI TO3HAHUS TPU PEIICHUH
MPaKTUYECKUX 3a]1ay;

[14 chopMuUpOBaHHOCTH yMEHHS JaBaTh KOJMYECTBEHHBbIC OICHKA U
MIPOU3BOINTH PACUYETHI 10 XUMHUECKUM (HOPMYyTIaM B YPaBHEHUSM;

[15 BiageHue mnpaBwIaMM TEXHUKUA O€30MACHOCTH MPU HCIOJIb30BAHUU
XUMHUYECKUX BEILIECTB;

[16 cdopmupoBaHHOCTH COOCTBEHHOM MO3UIIMU 11O OTHOIIECHUIO K XUMUYECKOM

uH(dOpMaIuK, MOTy4aeMO U3 pa3HbIX HCTOYHUKOB.

5. COAEP)KAHUE YYEBHOI'O IIPE/IMETA

HaumenoBanue Conep:xxanue yueOHOro MaTepuaia u (pOpMbl OPraHu3 AU
pa3iesioB U TeEM AeATeTbHOCTH 00y4aloIMXCH
BBeaenue HayuHble MeToAbI TO3HAHUS BEIIECTB U XUMHYECKUX SIBJICHUI. PoJib

HKCIEPUMEHTA U TEOPUU B XUMUH. MoJeInpoBaHNe XMMUYECKUX
MpoIIeCcCOB. 3HAYCHUE XUMHH MPU OCBOeHUU crierransHoctei CI1O
TEXHUYECKOT0 MTPOPUIIS TPOHECCHOHATIBHOTO 00pa30BaHMUSL.
KonTpoubnas padora Nel. Cpe3oBas paboTa mo XUMHUH 3a Kypc
cpenHel o0IIei ITKOJIbI.

Pa3nes 1. O61asi m Heopranmyeckasi XuMMsl

Tema 1.1. OcHoBHble noHsATHA XUMHHU. BemectBo. ATom. Monekyia.
OcCHOBHBIC IOHATHS U XuMuyeckuit aneMeHT. Amtotponus. [IpocTbie U CloXKHbIE BEIIECTBA.
3aKOHBI XMMHH KauecTBeHHBIN U KOJIMYECTBEHHBIN COCTaB BEIIECTB. XUMUYECKHE

3HaKu U Gopmysbl. OTHOCUTEIBHBIE ATOMHASI U MOJIEKYJISIpHAS
Macchl. KonnuecTBo BemecTna.

OcHoBHbIE 3aKOHBI XUMHH. CTEXHOMETpHs. 3aKOH COXpaHEHUS
MaccChl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa BEILIECTB MOJIEKYIISIPHON
CTPYKTYpPHI. 3aKOH ABOTaAPO U CJIEICTBUSI U3 HETO.

IIpakTnyeckoe 3ansaTue Nel. HaxoxxaeHne oTHOCUTENbHON
MOJIEKYJISIPHOM MacChl BEILECTBA.

IpaxkTnyeckoe 3ansiTue Ne2. OnpenesieHue MaCCOBOM 1071
XUMHYECKUX DJIEMEHTOB B CII0)KHOM BEIIECTBE.

IpaxkTnyeckoe 3ansitue Ne3. OnpeniesieHre KOJTUYECTBA BENIECTBA
0 €r0 Macce  00beMy.

Tema 1.2. IHepuoanueckuii 3axon [{. U. Menpaeneesa. [lepnonnueckas
IMepuoanyeckuii 3aKoH | TAOINIIA XUMHUECKUX JIEMEHTOB — rpaduiyeckoe 0ToOpakeHne
u Ilepuoguyeckas nepuoandeckoro 3akoHa. CTpyKkTypa NepruoInIecKOn TaOIHIIbI:
CHCTEMa XMMHYECKUX nepuopl (Maleie U O0JIbINe), TPYIIHI (TJIaBHAS U TOOOYHAs).




anemenToB JI.U.
MenaeneeBa 4 CTpOeHHE
aroma

Crtpoenue aroma u Ilepuoanyecknii 3akon /. U. MenpaeJieeBa.
ATOM — cioHas yactuua. Sapo (IpoToHsI 1 HEUTPOHBI) U
aneKTpoHHast 06010uka. CTpoeHue 3JeKTPOHHBIX 000JI0YE€K aTOMOB
AJIEMEHTOB MaJIbIX eproA0B. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB OOJIBIINX NEPUOAOB (TIEPEXOTHBIX
anemeHToB). [loHsTHE 00 OpOUTANSX. S-, p- M d-OpOHTaNH.
DNeKTPOHHBbIE KOH(DUTYpaAIIUU ATOMOB XUMUYECKUX 3JIEMEHTOB.
BanentHocts. Onpeznenenue BaJIEHTHBIX BO3MOKHOCTEH aTOMOB
XUMHUYECKHX 3JieMeHToB. CoBpeMeHHast popMyIupoBKa
ITepuoaunueckoro 3akoHa. 3HaueHue [lepuoauueckoro 3akoHa u
[Tepuoanueckoii cucrembl xumudeckux 3aeMenToB . . Menaeneesa
JUIsl pa3BUTHS HAYKU U MOHUMAaHMsI XUMUYECKON KapTHHBI MUPA.

IpakTnyeckoe 3ansitue Ne4, XapakTepucTUKaA FJIEMEHTOB,
OTIpeieJIeHUE 3JIEMEHTA IO €ro JIEKTPOHHOH (popmyIie, onpeaeaeHue
(GbOopMyI BBICIIUX OKCHJIOB, WX XapaKTEPUCTHUKA.

IIpakTnueckoe 3ansaTue NeS. Onpenenenre BaleHTHBIX
BO3MO>KHOCTE aTOMOB XMMUYECKUX IEMEHTOB.

Kountpoabnasa padora Ne 2 . OCHOBHBIE MOHSITHS M 3aKOHBI XUMHH

Tema 1.3.
CTpoeHue BelecTBAa.

Honnas xumuueckas cBsi3b. FIoHHas CBA3b KaK CBA3b MEXKIY
KaTHOHAMH U aHHOHAMH 32 CUET JIEKTPOCTATHUECKOTO MPUTSKCHUS.
Knaccugukaius HOHOB: IO COCTaBy, 3HaKy 3apsijia, HATMYUIO
THIpaTHON 000709KH. VIOHHBIE KPUCTANTNIECKNE PEIIETKH.
CBoiicTBa BeIIEeCTB C HOHHBIM TUIIOM KPUCTAIJIMYECKONW PELIETKH.
KoBajeHTHasi XUMU4YeCKas CBA3b. DIIEKTPOOTPHUIIATEIBHOCTb.
KoBasieHTHbIE 1TOJIIpHAs U HENOJISIpHAs CBsI3U. MoJeKysipHbIe U
aTOMHBIE KpUCTa/lInyeckue peneTku. CBoicTBa BELIECTB C
MOJIEKYJISIPHBIMU ¥ @aTOMHBIMH KPUCTAJUIMYECKUMU PEIIETKaMU.
Merajuinyeckas cBsi3b. MeTajuimyeckas KpUCTaUIMYECKas pererka
U METaJlJIMYecKasi XuMu4ecKkas cBsi3b. Puszndeckue CBONCTBA
METAaJIJIOB.

ArperaTHble COCTOSIHHMS BellleCTB M BOAOPOIHAsA CBSA3b. TBepaoe,
XKHUJIKOE U Ta3000pa3Hoe cocTosiHU BelecTB. [lepexon BemecTBa u3
OJIHOTO arperaTHOro COCTOSIHUS B ipyroe. BonopoiHas cBs3b.
Yucrele BeecTBa U cMecH. [ToHsTHE O CMEcH BEIIECTB.
["'omoreHHbIe U reTeporeHHble cMecH. IloHsATHE 0 TUucTIepcHOI
cucreme. JlucnepcHas ¢aza u qucriepcuonHas cpena. Knaccuduxanus
JICTIEPCHBIX CHCTEM.

IIpakTuyeckoe 3anaTue Ne6. OnpeseneHne THIIA XAMAYECKOM CBS3H B
COCTHHCHUSIX.

IIpakTnyeckoe 3ansaTue Ne7. PemeHne 3aa4 Ha IPUMECH.

Tema 1.4.

Boaa. PacTBopsl.
DJIeKTPOJMTHYeCKAasI
AMCCONMALMA.

Bopna. PacTtBopsl. PactBopenune. Boja kak pacTBOpUTENb.
PactBopruMocTs BemecTB. HachlleHHbIE, HEHACBIILIEHHBIE,
MEPCChINCHHBIC PACTBOPHI. 3aBUCUMOCTH PaCTBOPUMOCTH I'a30B,
KHUJIKOCTEH U TBEP/bIX BEILECTB OT Pa3IMYHbIX (DAKTOPOB.
DJIEKTPOJIMTHYECKAS JUCCOUMALMS. DICKTPOIUTHI U
HERJIEKTPOJIUTHL. DIEKTPOIUTHUECKAs Arccoruanys. CHIIbHbIE U
cialble ANeKTpouThl. OCHOBHBIE MOJIOKEHUS TEOPUH
AIIEKTPOJINTUYECKON Aucconuanuu. KucioTsl, OCHOBaHMS U COJIN KaK
DJIEKTPOJIUTEL.

IIpakTuyeckoe 3ansaTue Ne 8. [Ipocreiimme pacyeTsl Ha pacTBOPHI
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Tema 1.5.
Kaacenpurxanus
HEOPraHu4ecKux
CoeIMHEeHUH M uX
CBOMCTBA.

Kucaorsl u ux cBoiicTBa. KucinoTsl Kak 3J€KTPOIUTHI, UX
KJIaccu(UKaus 1Mo pa3IMyHbIM IMpU3HAKaM. XUMUYECKHUE CBONCTBA
KHCJIOT B CBETE TEOPHUH AJIEKTPOIUTUYECKOM TUCCOLHUAIIUY.
Oco0OeHHOCTH B3aMMOJEICTBUS KOHLIEHTPUPOBAHHOW CEPHOM U
a30THOM KHUCTIOT ¢ MeTajulaMUi. OCHOBHBIE CIIOCOOBI MOTYYESHHUS
KHCJIOTBI.

OcHoBaHusA 1 UX cBoiicTBa. OCHOBaHMS KaK 3JIEKTPOJIUTHI, UX
KJIaCCU(UKAIIKS IO Pa3IMYHbIM IMPU3HAKAM. X UMUYECKHE CBOHCTBA
OCHOBaHUU B CBETE TEOPUU DIIEKTPOIUTHUYECKON AUCCOIHAIINH.
PaznoxeHnne HepaCTBOPUMBIX B BOZie OCHOBaHMA. OCHOBHBIE CITOCOOBI
MOJIy4YEHUs] OCHOBAHUI.

Coumn n ux cpoiicrBa. Coiu kak aiekTponauTsl. Conu cpenHue,
KHCIIbIE U OCHOBHBIE. XMMHUECKHE CBOICTBA COJIEH B CBETE TEOPHUH
ANIEKTPOJINTUYECKON Jucconuanu. CrocoObl MOIyYEeHHs! COJIEH.
I'maponus coneil.

Oxcuapl u ux cBoiicTBa. Coneobpa3yronue 1 Hecoaeo0pa3yoime
okcuabl. OCHOBHBIE, aM()OTEpHbIE U KUCIOTHBIE OKCU/IBI.
3aBUCHMOCTh XapaKTepa OKCUa OT CTEIIEHU OKUCIIEHUS
o0pa3yro1iero ero Metajujia. XUMUYECKUE CBOMCTBA OKCUIOB.
[Tomryuenue OKCHIOB.

IIpakTuyeckoe 3ansaTue Ne 9. CocraBiieHHe ypaBHEHUN peakLuid
T'HJIPOJIN3a

IIpakTuyeckoe 3ansaTue Ne 10.0Omnpenenenue kinacca
HCOPTaHNYCCKUX CoeHHHeHHﬁ.

IpaxkTnyeckoe 3ansitue Ne 11.KauecTBeHHbIE peakliuKi Ha
HEOpPraHMYECKHE BENIECTBA.

KonTpoabHnas padora Ne 3. «CTpoeHne aToma U BeleCTBay

Tema 1.6.
XuMHYeCKHe peaKkiuu.

Kuaaccnpukanusi XuMH4YeCKHX peakuuil. Peakuuy coequHenus,
pasyioKeHus, 3aMelleHus, ooMeHa. Karanurtuyeckue peakuuu.
OO6patuMbie 1 HEOOpAaTUMBIEC PEAKIIUU. DK30TEPMHUECKUE U
HHJIOTEPMHUUYECKHE peakinu. TermnoBoi apPekT XUMUYECKIX
peakuuii. TepMoXxuMUUECKHE ypaBHEHUS.
OKHCINTEIBbHO-BOCCTAHOBHUTE/IbHBIC peakunu. CTeneHp
okucienus. OKUCIUTENb U BOCCTaHOBIIEHHE. BoccTaHOBUTEND U
OKHCIIEHHE. MeTo]1 JIEKTPOHHOTO OajaHca JUis COCTaBIEHUS
YpaBHEHUH OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.

Cxopoctb xXuMHYeCKHX peakuuii. [loHsaTue o ckopoctu
XUMHUYECKHUX PEaKIHii. 3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PeaKIuil
OT Pa3IUYHBIX (aKTOPOB: IPUPOABI pearupyroIinux BEUIeCTB, UX
KOHLEHTPALUH, TEMIIEPaTypbl, IOBEPXHOCTH CONPUKOCHOBEHUS U
WCIIOJIb30BaHUs KaTaIu3aTOPOB.

O0paTumMocTb XMMHYecKHX peakuuii. OOpaTuMble U HEOOpaTUMBbIE
peakyy. XMMUYECKOE paBHOBECHE U CIIOCOOBI €r0 CMEIIECHHUSI.

IIpakTuyeckoe 3ansiTue Nel2. CocraBieHne ypaBHEHUN peakInii B
MOJICKYJISIPHOM M MOHHBIX (hopMax.

IpaxkTnyeckoe 3ansiTue Nel3. Pemenue 3a1ad 1o TeIioBOMY
3 peKTy peakuu.

IIpakTnyeckoe 3ansaTue Nel4. OnpeneneHue CTENEHU OKUCIEHUS.

IIpakTuyeckoe 3ansaTue NelS. CocraBiieHne ypaBHEHUN
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN METOJOM IEKTPOHHOIO
6amanca. OrnpeiesieHne OKUCIUTENEH U BOCCTAHOBUTEIICH.
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IIpakTuyeckoe 3anaTue Ne 16. Onpenenenue GpaxkTopoB BIUSHUS HA
CKOPOCTb XUMHYECKOW PEAKIUU.

HpaxkTnyeckoe 3ansitue Nel7. Penienue ynpaxHeHU Ha CMEIIEHUE
XUMHUYECKOTO PAaBHOBECHS.

IpaxkTnyeckoe 3ansitue Ne 18. Boruncinenue macchl IpoayKTa
PEaKInu, €CITU OJTHO U3 UCXOJHBIX BEIIECTB B3SITO B U30BITKE.

KonTposabHas padora Ne 4. XyMuU4ecKkue peakiinu.

Tema 1.7.
MeTa/iIbI 1 HEMETAJLIBI.

Metannbl. OcOOEHHOCTH CTPOEHUS aTOMOB M KPUCTAJLIIOB.
dusnueckue cBoiicTBa Metaio. Knaccugukarus MeTaiioB o
Pa3IMYHBIM NPU3HAKaM. XMMHUYECKHE CBOMCTBA METAJIIOB.
DJIEKTPOXUMHUYECKUI Pl HANIPSHKEHUH METAIIIOB. MeTamoTepmMus.
OO61me crocoObl mosryyeHust MeTayioB. [IoHATHE O METaJUTYpruH.
CrinaBbl UEpHBIE U LIBETHBIE.

Hemetanubl. OcobenHoctu ctpoenust aromoB. HemeTaninsl —
IPOCTHIE BELIECTBA. 3aBUCUMOCTb CBOMCTB TaJIOT€HOB OT UX
MOJIOKEHHS B IEPUOINIECKOM cucteme. OKHCIUTEIbHBIE 1
BOCCTAHOBUTEJIbHBIE CBOWCTBA HEMETAJUIOB B 3aBUCUMOCTH OT UX
MIOJIOKEHHS B PSJTY DJIEKTPOOTPHUIIATEIHHOCTH.

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

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

IIpakTnyeckoe 3ansaTue Ne 21. CriocoObl nostydeHus, COOMpaHus u
pacrio3HaHus ra30B.

IIpakTuyeckoe 3ansaTue Ne 22. Bprunciaenue Maccel 1 o0bema
BEUIECTBA 10 U3BECTHOM Macce IPYyroro BEIeCTBa.

IIpakTnyeckoe 3ansaTue Ne 23. BoruncieHrue OTHOCUTENbHON
IUIOTHOCTU I'a30B

IIpakTnyeckoe 3ansaTue Ne 24. Pemenue 3a1a4 Ha 00bEMHBIE
OTHOUICHMSI Ta30B.

I[MpakTuyeckoe 3ansaTue Ne 25, PacyeTsl 10 XUMHUYECKUM
YpaBHEHUSM PEAKIIMH C Y4aCTHEM pacTBOpa.

Koutpoasnas padora Ne 5. CpezoBast paboTa 3a 2 cemecTp 1o TeMe:
OO61as u HeopraHu4yeckasi XUMHs.

Pa3nes 2. Oprannveckasi XMMHA

Tema 2.1

OCHOBHBIE TOHATHS
OPraHUYeCcKOoi XMMHH H
Teopusi CTPOEeHHs
OPraHUYeCKuX
COoeTUHEHHUM.

IIpeamer oprannyeckoit xumuu. IIpupoansie, NCKYCCTBEHHBIE U
CUHTETHUYECKHE OpraHuyecKue BemecTsa. CpaBHEHNE OPraHUYECKUX
BEILECTB C HEOPraHNYECKUMH. BaneHTHOCTh. XMMHYECKOE CTPOCHUE
KaK IOPSAI0K COEUHEHUS aTOMOB B MOJIEKYJIBI 110 BaJICHTHOCTH.
Teopusi crpoeHusi Opranuyeckux coeqnnennii A. M. byrieposa.
OcCHOBHBIE TIOJIOKEHUS TEOPUHU XUMUYECKOTO cTpoeHus. M3omepus u
n3oMepbl. XuMuueckrue GopMyJibl U MOJIETH MOJIEKYJI B
OpraHUYeCKON XUMUH.

Kanaccupukanus oprannyeckux Bemectn. Kimaccudukanms
BEILECTB 10 CTPOEHHUIO YIVIEPOAHOIO CKEIEeTa U HAIMYUIO
GbyHKIIMOHAIBHBIX Tpynil. 'omosoru u romonorus. Hayana
HomeHkiarypsl IUPAC.

Knaccupukaunus peakuuii B opranudeckoil xummuu. Peakuun
IIPUCOEANHEHNS (THIPUPOBaHMS, FaJIOT€HUPOBAHMS,
TUAPOTajOreHUpPOBaHUs, TUApaTayy). Peakunu oTuienyieHus
(leruapupoBaHusl, JeTHAPOraIOTeHUPOBAHNUS, IETUIPATAIIIH).
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Peakuuu 3amemienus. Peakuyu nzomepusanum.

IIpakTnyeckoe 3ansaTue Ne 26. CoctaBieHue pa3BepHYThIX U
COKpAILIEHHBIX (POPMYJI OPraHUYECKUX BELIECTB.

IIpakTuyeckoe 3ansaTue Ne27. CocraBicHne (GopMya H30MEPOB
OpPraHWYEeCKHUX BEIECTB.

Tema 2.2.
YrieBoaopoabl u UX
NMPUPOJAHbIE MCTOYHUKH.

AJKaHbl. AJTKaHbI: TOMOJIOTUYECKHUM psAJl, ©30MEPHUS U HOMEHKJIATypa
aJIKaHOB. XMMUYECKHE CBOWCTBA AJIKAHOB (METaHa, 3TaHa): TOPEHHE,
3aMellleHne, pa3lioKeHue, JeruapupoBanue. [Ipumenenue ankaHoB Ha
OCHOBE CBOMCTB.

AJKeHbl. DTUJICH, €T0 MoJyYeHue (AerupupoBaHUEM dTaHa,
JenoJuMepu3alue monusTuiera). ['oMmonoruueckuii psii, u3oMepus,
HOMEHKJIaTypa aJIKeHOB. XUMHUYECKUE CBOMCTBA ITUIICHA: TOPEHHE,
KaueCTBEHHbIE peakinu (o0eciBeurBaHe OPOMHOM BOJIbI U pacTBOpa
nepMaHraHara Kajiaus), ruaparamus, noaumepusanus. [Ilpumenenue
STUJIEHA HA OCHOBE CBOMCTB.

JAuennbl U kayuyku. [ToHsTie o queHax Kak yriieBoJgopojaax ¢ I1ByMs
JBOMHBIMU CBS3sIMH. XUMUYECKUE CBOWCTBA OyTaauena-1,3 u
n30IpeHa: o0eciBeUrMBaHNE OPOMHOM BOBI M TIOJIUMEPHU3AITUS B
kayuyyku. HaTypanabHblil U CHHTETHYECKUE KayuyKu. Pe3una.
AnkuHbl. AueruieH. XMMUYECKHE CBOMCTBA alleTUIICHA: TOPEHUE,
obecrBeyrBaHNEe OPOMHOI BOJIBbI, TPUCOEAMHEHUN XJIOPOBOIOPOAA U
ruaparanus. [I[puMeHenue anerruaeHa Ha OCHOBE CBOMCTB.
IIpupoanble HCTOYHUKH YIJIeBOAOPOAOB. [IpupoaHsIil ra3: cocras,
npuMeHeHue B kauectse ToruBa. Hedts. CoctaB u mepepaborka
Hedtu. [leperonka nedru. HegrenpomykTsi.

IIpakTuyeckoe 3ansaTue Ne28. Hazpanue npenenbHbIxX
YIIIEBOIOPOAOB Mo MexayHapoaHoi Homenknarype IUPAC.

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

IIpakTnyeckoe 3anaTue Ne30. M3roTosienue Moaenen MoJIeKyl
yIJ1€BOAOPOAOB

Kontpoabnas padora Ne 6. YriieBo10po/sl

Tema 2.3
Kucaopoacoaep:xamme
OpraHuveckue
COeIMHEHU.

Cnuptsl. [lonydyenue sTaHona OpoKEeHUEM IITFOKO3bI M THApaTalen
sTHiIeHa. [ uapokcuibHas rpynna kak GyHkiuonansHas. [lonstue o
MPEETbHBIX OJTHOATOMHBIX CIIUPTAX. XUMUYECKUE CBOMCTBA
ATaHOJA: B3aUMOJIEHCTBUE C HATpHEeM, 00pa30BaHUE MPOCTHIX U
CJIOKHBIX 2(pHpOB, OKKCIIEHUE B anbaerul. [[pumenenue sTaHosa Ha
OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro MOCJIEICTBUS JJIsl OpraHu3Ma
YeJI0BeKa U peaynpexacHue. [ TMIepuH Kak mpeacTaBUTENb
MHOT'0aTOMHBIX cUPTOB. KauecTBeHHas peakiiys Ha MHOTOaTOMHbIE
crupThl. [IpuMeHeHne rauuepuHa.

®enoJ. Puznyeckue U XUMUUECKHE CBOHCTBa ¢eHomna. B3aumuoe
BIIMSIHME aTOMOB B MOJIEKYJIe (DeHOJIa: B3aMMOJICUCTBHE C
TUAPOKCUIOM HATpHs U a30THOM KucnoToi. [Ipumenenue dpenona Ha
OCHOBE CBOICTB.

Auasbaeruasbl. [Torstue 06 anpaeruaax. AnbaeruaHas Tpymmna Kak
¢dbyHkoHanbHas. opManbAeTu U €ro CBOMCTBa: OKHCIEHUE B
COOTBETCTBYIOLIYIO KUCIIOTY, BOCCTAHOBIICHUE B COOTBETCTBYIOLLUN
criupt. [TomydeHue anpaerujoB OKUCICHUEM COOTBETCTBYIOIINUX
criuptoB. [Ipumenenue Gpopmanibernia Ha OCHOBE €ro CBOMCTB.
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Kap6oHoBbie kuCa0ThI. [IoHSATHE 0O KAPOOHOBBIX KHCIOTAX.
KapOoxcunpHas rpymnmna kak GyHKIHoHanbHas. ['oMoaoruueckuii psaj
Ipe/lebHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCHOT. [lomydyenue
KapOOHOBBIX KUCIIOT OKHCIICHUEM allbJACTHI0B. XUMHUECKUE
CBOICTBa YKCYCHOM KHUCJIOTBI: O0IIIME CBOMCTBA ¢ MUHEPAIbHBIMU
KHCJIOTaMHU U peakius srepudukanun. [IpumMenenne ykcycHoi
KHCIIOTHI Ha OCHOBE CBOMCTB. BhicIine >KupHble KUCIOTHI Ha IpUMEpe
MAJIbMUTUHOBOW U CTEAPHUHOBOM.

Caoxnblie 3Gupbl 1 KUpbI. [lomydeHne cioxxHbIX 23PUPOB peakiueit
srepudukanmu. CloxHbie 3PUPHI B IPUPOE, UX 3HAUYCHUE.
[TpumeHneHue CloXHBIX 3(UPOB HA OCHOBE CBOMCTB.

Kups! kak cnoxusie 3¢upsl. Knaccudukanus xxupoB. XuMudeckue
CBOICTBA KUPOB: TUAPOIIN3 U THIPUPOBAHUE KUIKUX KUPOB.
[TpuMmeHeHne KUPOB HA OCHOBE CBOMCTB.

YraeBoabl. YTieBOIbl, X KiIacCU(UKAIMS: MOHOCAXAPU/IbI
(rroko3a, GpyKTo3a), IUcaxapuabl (caxapo3a) v MoJIMcaxapubl
(KpaxmaJl ¥ LeJUTI0I03a).

['mrok03a — BEIIECTBO € ABOMCTBEHHOM (DyHKIHEH —
aJpJECTUA0CIUPT. XUMUYECKHE CBOMCTBA IIIOKO3bI. [I[pmeHenne
TJIFOKO3BI HA OCHOBE CBOWCTB.

Caxapo3a, KpaxMaJ U LEJI0J103a, CTPOEHUE, CBOMCTBA, NIPUMEHEHHE
3HaueHue YrIeBOJOB B KUBOU MPUPOJE U KUZHU YEJOBEKa.

KonTpoasnas padora Ne 7. Kucinopozacoaepskaiiyue opraHudecKue
BEIIECTBA

Tema 2.4.
A3oTcoaeprkamue
OpraHMYecKue
COeIUHEHUH.
IMoaumepsl.

Amunbl. [Tonarue 06 aMuHax. AHWIMH KaK OpraHU4ecKoe
ocHoBaHue. [lonyyenue annnnHa u3 HUTpoObeHn3oina. [lpumenenue
AQHWJIMHA HA OCHOBE CBONCTB.

AMMHOKHMCJI0TBI. AMHUHOKHUCIIOTHI KaK aM(pOTEpHbIE
JU(PYHKIMOHATIbHbBIE OPIrAaHUYECKUE COSAMHEHUS. XUMUUECKUE
CBOMCTBAa aMMHOKHCJIOT: B3aUMOJIEUCTBUE C IIEJI0YAMH, KUCIIOTaMHU U
JPYT € ApyroM (peakuus NoJauKoHAeHcaun). [lentuanas cs3p 1
nosunenTuabl. [[pumeHeHrie aMUHOKHUCIIOT Ha OCHOBE CBOICTB.
Beaxu. [lepBuuHast, BropuuHasi, TpeTUUHasl CTPYKTYphI OEIIKOB.
XUMHYECKHE CBOMCTBA OCIKOB: TOPEHNUE, ACHATYpaIus, THAPOJIN3,
[[BETHbIE peaknu. buonornueckue GyHKIN GEIKOB.

IMosmmepsl. benku u nonucaxapu el kKak ouonoaumepsl. [lonumepsl
- BAJKHEHIIIEE ChIpbE IS NIOJyUYEHUSI CTPOUTEIBHBIX MaTEpHaJIOB.
ILnacTmaccesl. [lonydeHne nonMmMepoB peakyei NoJIuMepu3aly U
MOJIMKOHACHCAUU. TepMOIIIaCTUUHBIE U TEPMOPEAKTUBHBIE
riactMacchl. [IpencraButenu miacTtMace ¥ X IpUMEHEHUE B
CTPOUTEIIBCTBE.

BoJjiokHa, nx kinaccupuxanms. [lonyuenue BonokoH. OTaenbHbIe
IIPEICTaBUTENIN XUMUYECKUX BOJIOKOH.

CunTreTnyecKkne KayuyyKH 1 UX HCIOJIb30BaHHE B CTPOUTENIHCTBE.
CrpoutenbHble OTAEIOYHBIE MATEPHAJIBI M UX BIMSHUE HA 3J0POBbE.

JlabGoparopnoe 3ansaTue Nel. PaciozHaBaHue miacTMacc U BOJIOKOH.

JlabopaTopHoe 3ansiTue Ne2. PereHue 3KCliepuMEHTaIbHbIX 3a/1a4
Ha UACHTU(DUKAITUIO OPTAHUYECKUX COCTMHCHUI.

JIA®DPEPEHIIMPOBAHHBIN 3AYET
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6. TEMATUYECKOE IINTAHUPOBAHHME 110 YYEBHOMY

MNPEJIMETY
No HaumenoBaHue pa3jesioB U TeM Beero | Jlekmus Jaugarus
n/n npakTu4yeckue | JabopaTopHbie
Beenenue 3 3 - -
1.1. | OCHOBHBIE IOHATHUSA U 3aKOHBI 12 6 6 -
1.2. | llepuognuecknii 3akoH wu llepmonnyeckas 10 7 3 -
chUcTeMa XHMHUecKux anementoB J[. U.
MeHieneeBa CTPOSHUE ATOMA
1.3. | Crpoenue BemecTna 12 8 4 -
1.4. | Bona. PactBOpsHI. DNEKTPOIUTHYECKAS 8 6 2 -
JICCOTIHAITHS
1.5. | Knaccudukanus HeOpraHHIeCKUX COSAUHEHMI | 22 16 6 -
1 UX CBOMCTBA
1.6. | XumuyecKkue peakuu 26 12 14 -
1.7. | Metausl 1 HEMETaIbI 27 13 14 -
2.1 | OcHOBHBIE MOHATHA OpraHWdyeckod xumuu u | 11 7 4 -
TEOPHsI CTPOCHHS OPTaHHYECKUX COSAMHEHMH
2.2. | YTneBoopoIsl M MX IPUPOJHBIE HCTOYHUKA 33 27 6 -
2.3 | Kuciopoacoaepxariue oprannueckue | 17 17 - -
COCIMHEHUS
2.4 | AzoTcozepKalue OpraHun4ecKue COeIUHECHUSI. 12 9 - 3
[Tonumepsl
Hroro 193 131 59 3

[Ipu peanuzauuu conepkanus 0011€00pa30BATENLHOTO Y4eOHOTO MpeaMeTa
«OCHOBBI XMMHUHU JJIS1 TEXHOJIOTHYecKoro npoduiss» B npenenax ocsoeHus OIIOIT
CIIO na 6a3ze ocHOBHOro 00IIEero 0Opa30BaHMS C MOJYYCHHEM CPEIHETO OOIIEero

obpazosanus (ITITKPC):

Buj yueOHoit padoThI O0bem yacoB
O0bem 00pa3oBaTeIbHON MPOrPaMMBbI 193
O0s3aTesIbHAsI ayIMTOPHAsI yueOHAasi HATPY3Ka (Bcero) 193
B TOM YHUCIIE:
JIEKIIUHA 131
MPAKTUYECKHUE 3aHATHS 59
nabopaTopHbIE 3aHATHUS 3
CamocrosiTenpHas paboTa o0yJaromnierocs y4€OHBIM TIJITAHOM
HE MPelyCMOTPEHO
Koncynpramuu y4eOHBIM TIAHOM
HE MPETYCMOTPEHO
Ilpomercymounan ammecmayus ¢ hopme auddepeHIHAIBLHOIO 3a4€Ta
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7. YHEBHO-METO/INYECKOE N MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOT'PAMMBI YYEBHOI'O ITPEJIMETA
«OCHOBbBI XUMMUU JUIA TEXHOJOI'MYECKOI'O ITPO®UJIIA»

7.1.0nucanue mamepuanvHo-mexHuueckou o0aswvl, HeoOxo0umout 0a
ocyuiecmeneHus 00pa3oeamenbHo20 npoyecca

. OCHAIIIEHHOCTD CIICIHAJIBHBIX
Ne HaumenoBanue crnenyaiabHBIX IIOMCIICHHN U N o
N o ITOMEIICHUIT i IMOMEIICHHI IS
/i MOMEIIEHUH IS CAMOCTOSITSILHON padOThI o
CaMOCTOSITETIbHOM paboThI
Kabuner ecTtecTBO3HaHUS; ayAWTOpUs IS 1. Tocka yueOHast
IPYNINOBBIX W WHAMBHIYAJIbHBIX KOHCYJIBTAIIUH, 2. PaGouee MeCTO mperoaaBaTens
TEKYUIEro KOHTPOJIS U MTPOMEKYTOYHOM aTTECTallNH. 3. KomMmmiexkr yqe6Hof;I MebOenu Ha 25 den.
4. Harnsgaaaele mocoous
414000,Actpaxanckas o0nacte, T. AcTpaxaHb, 5. IL1akaTel TEMaTHYECKUE
HaGepexxnas 1 Mas,117, xopmyc Ne 1; stax 3, 6. MOOMIIBHBII SKpaH Ha ITATHBE
nomemenue Ne35 Lumien Master View 203x203 cm
7.MoOWIBHBIN MYITbTUMEUAHBIH
1 npoekrtop Panasonic PT-LC56E-000145
8.11kad BBHITSHKHONW XUMHUYECKHN
JIEMOHCTPALIMOHHBIN
9. CreHnbl

10.ITpuGopsl, HabOpsI IOCYIHI,
71a00paTOPHBIX MPUHAIIICKHOCTEH IS
XHMHYECKOTO IKCIIEPUMEHTa, HAaOOPHI
PEaKTHBOB.

7.2. Pexomenoyeman numepamypa (u3 gpedepaivnozo nepeuns)

@) OCHO6HAaA yueOHaA Tumepamypa:

ladopuenssa  O. C., OctpoymoB WM. I'. Xummsa pmus npodeccuit u
CIEIUAIBHOCTEN TEXHUUYECKOTO TPOoQuis: Y4eOHHMK ISl CTYH. YUPEXKACHUU Cpes.
npod. obpazoBanus. — M.: M3narenbckuii meHTp «Akagemus», 2018. — 272 c.

0) OonoqnumenvHan yueoOnan 1umepamypa:

I'puropreBa  JI.C. Xumuma B crpourtenbsctBe. — M.: MOCKOBCKUI
roCcyJlapCTBEHHBIN CTpoUuTeNbHbIA yHUBEpcUTET, All [Tu Op Meaua, 9bC ACB, 2017.
—173c.

Crace H.®. OOmas wu Heopranuyeckas xumua. —  CapaTos:

[TpodobpazoBanue, 2017. — 92 c.
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JlabGopaTopHBI TPAKTUKYM MO OOINEH W HEOPraHWUYeCKOW XuMuu. —M.:
OxkOO0Huc, 2015. — 123 c.

[Teperynos FO.C. Anroputm pemieHust 3amad no Xumuu. [IpakTtukym. —
Boponex: BopoHex)CKuil rocy1apCTBEHHBIM YHUBEPCUTET UHKEHEPHBIX TEXHOJIOTHM,
2016. — 76 c.

6) nepeuens yueOHO-MemoouuecKko2o obecneuenus:

1. O6 obpazoBannu B Poccuiickoit @enepanuu: demep. 3akoH ot 29.12. 2012
Ne 273-®3 (B pen. Peaepanbhbix 3ak0HOB 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 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot
27.05.2014 Ne 135-®3, or 04.06.2014 Ne 148-d3, ¢ wu3M., BHECEHHBIMU
OenepanbabiM 3aKOHOM OT 04.06.2014 Ne 145-@3, B pen. ot 03.07.2016, ¢ u3m. ot
19.12.2016.)

2. [Ipuka3 MunucrepcTBa oopazoBanus U Hayku PO ot 31 gexabpst 2015 r. N
1578 "O BHeceHHH U3MEHEHU B (heepalIbHbIN TOCYAapCTBEHHBI 00pa30BaTeIbHBIN
CTaHJIapT CPEJHETo 00IIero 00pa3oBaHusl, yTBEPKACHHbIN puKka3oM MuHUCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit deneparuu ot 17 mas 2012 r. N413"

3. IlpumepHas ocHoBHas oOpa3oBaTelibHas MporpamMma CpeIHEro ooOIero
oOpa3zoBaHus, OJI0OpeHHas pemieHneM (denepanbHOr0o y4eOHO-METOAUYECKOrO
oObeauHeHus 1o ob1eMy oopazoBaHuto (MpoToko oT 28 utoHs 2016 r. Ne 2/16-3).

2) unmepHem-pecypceol:

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

http://www.iprbookshop.ru/66393.html(O6rast 1 HeopranuyecKast XMMHSI)

http://www.iprbookshop.ru/71462.html(JlaGopaTopHbiii MpakTHKYM 1O 0OIIei
Y HEOPTaHUYECKON XUMUH)

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

0) INeKMPOHHO-OUOIUOMEUHbIE CUCHIEMbL:

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

2. DNeKTPOHHO-O0MOIMOTeYHAs

(http://www.iprbookshop.ru/)

3. OO6pazoBaTebHO-U3ATETLCKUIH

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

CucCTceMa

HEHTP

«IPRbooksy»

«AxaznemMus»

8. OCOBEHHOCTHU OPI'AHU3AIIMU OBYYEHUSA 11O YYEBHOMY
IMPEAMETY JJIS1 THBAJIM10OB U JINL C OTPAHUNYEHHBIMH
BO3MOXHOCTSAMMU 3/10POBbs

I[JDI O6yanOIHHXCH N3 4YucCjla HWHBAJIMAOB MW JIKMIO C OI'PaHUYCHHBIMUA

BO3MOKHOCTSAMHU 3J0POBbA Ha OCHOBAHHA IIHCBMCHHOI'O 3asBJICHHUA y‘I€6HBIﬁ

npeamMer «OCHOBBI XUMUH JIJIsI TEXHOJIOTMYECKOTO PO peaiu3yeTcs: C y4eTOM

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

COCTOAHUA 310POBbA.

9. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

HNPEAMETA
PesyibTaTsl Kon IIpoBepsiembie ®opMbI 1 METOAbI KOHTPOJIA H
o0y4eHUs pe3yJib YMEHHS U 3HAHUS OLIeHKH
(MM4YHOCTHBIE, TaTOB pe3yJbTaToB 00y4eHHs
npeAMeTHbIE, Texymmn [IpomexxyToun
MeTanpeIMeTHbIe) KOHTPOJIb asi aTTecTalus
JAUYHOCMHDbLE
YyBCTBO TOPJOCTU U JII | 3HaTb OCHOBHBIE Yemmuwviii onpoc

YBaKEHHUSI K
UCTOPUU U
JOCTH)KEHUSIM
OTEYECTBEHHOM
XUMHYECKON HAYKH;
XUMHYECCKH
IpaMOTHOE
NOBE/ICHHE B
npodeccCuoHaANBHOM
JCSITEBHOCTH U B
OBITY IpU
obpareHuu ¢
XUMHYCCKHUMHU

3aKOHbI XUMHUHU U
OTKPBITUS B XUMHH,
CEJIaHHbIE
POCCUICKMMH YYEHBIMU-
XUMHUKaMHU;

YBEPEHHOE MOJIb30BAHUE
XUMHYECKON
TEPMHUHOJIOTUEN U
CHMBOJIHKOM;
XUMUYECKHA TPAMOTHOE
MOBEJICHUE B
npodecCuoHaTbHON
JIESITEIbHOCTH U B OBITY

Ilpaxmuueckasn
paboma
Tecmuposanue
Pegepam
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BEILIECTBAMH,
MaTtepuaiamMmu u
MPOLECCAMMU;

pu 0OpaIeHUH C
XUMHUYECKHUMH
BEIIECTBAMH,
MaTepuagamMu u
npolLeccamy,

YMeHue ucnosib30BaTh
MPUOOPETEHHBIE 3HAHUS
JUISL OOBSICHEHUS
XUMHYECKHX SIBJICHHM,
MIPOUCXOJISIINX B
npupoe, ObITY U Ha
MIPOU3BO/ICTBE;

yYMETb HCIOJIB30BaTh
pUOOpETEHHBIC 3HAHUS
JUISL  DKOJIOTUYECKU
IPaMOTHOTO TIOBE/ICHUS B
OKpYy’Karoleu cpene,
JUTSL OTICHKY BITHSTHHSI
XUMHYECKOTO
3arpsi3HeHus
OKpY>Karolleu cpebl Ha
OpraHH3M 4YeJIoBeKa U
JPYTHE KUBBIC
OpTraHU3MBI;

YMETh HCIOJIB30BaTh
MPUOOPETEHHBIE 3HAHUS
JUTS IPUTOTOBIICHUS
PacTBOPOB 3a/1aHHOI
KOHIICHTPAIIUU B OBITY U
Ha TIPOU3BOJICTBE;

TOTOBHOCTH K JI2 | TloHuMarth CynIHOCTh U Pegepam
IIPOJOJKEHUIO COLIMAJIbHYIO 3HAYUMOCTb
o0Opa3oBaHUs U cBoei Oynyiein
MOBBILICHUS npodeccun, NposBIATh K
KBaJTH(pUKALNUU B HEW yCTOWYMBBIN
n30paHHON HHTEpEC;
npodeccuoHaIbHON CamMocTosATEnBHO
JESITEIBHOCTH U OTIpeEeNsATh 3a7a4n
00BEKTHUBHOE po¢heCCUOHATLHOTO U
OCO3HaHUE POJIH JIMYHOCTHOTO Pa3BUTHS,
XUMHYECKHUX 3aHUMAThCS
KOMIIETEHIIU B camMo00pazoBaHUEM,
ITOM; OCO3HAHHO IJIAHUPOBATh
MOBBILICHHUE
KBaJIU(DUKAITHH.
yMEHUue JI3 | YMeThb ucnonp3oBath Peghepam
HCIIOJIb30BaTh JOCTUKEHUS
JOCTHXKEHUS COBPEMEHHOMU
COBPEMEHHOM XUMHUYECKON HAyKH CO

XUMHUECKOM HAayKHn
U XUMHWYECKUX

CBOEH
poheCcCuOHATHHON
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TEXHOJIOTUH TSI TeSITeTbHOCTRIO IS
MIOBBIIIICHUS MTOBBIIICHUS
COOCTBEHHOTO COOCTBEHHOTO
WHTEIJICKTYaIbHOTO HMHTEJUIEKTYaIbHOTO
pa3BUTHS B pa3BuUTHS;
BbIOpaHHOMU
npodeCcCuOHATBLHON
JIESITEIIbHOCTH;
MemanpeomMenHbix:
UCIIOJIb30BaHUE M1 | paboraTs C Ipaxmuueckas | Jupgpepenyuposa
Pa3JINYHBIX BUJIOB TEOPETUYCCKUM paboma HHbIU 3a4em
I03HABATEJIbHOMN MAaTepHAJIOM, Peghepam
NEeSITETTbHOCTH U aHAIIM3UPOBATh, JENATh Tecmuposanue
OCHOBHBIX BBIBOJIBI.
UHTEJUICKTYaIbHBIX MPUMEHSTh OCHOBHBIC
onepauui METO/IbI ITO3HAHUSA
(mocTaHOBKH (HabnroeHusl, HAyYHOTO
3a/1a4u, 9KCIIEPUMEHTA) ISt
bopmynupoBaHus W3YUYCHUS Pa3IHYHBIX

TUIIOTE3, aHAIIN3a U
CHHTE34,
CpaBHCHHSI,
0000111eHHS,
CHCTEMAaTU3alHH,
BBISIBJICHUSA
MPAUYHUHHO-
CIIEICTBEHHBIX
CBs3€H, IOMCKA
aHaJIOT OB,
bopMyIupoOBaHUS
BBIBOJIOB) JUJISI
peteHus
MMOCTaBJICHHOMN
3aJ1a4H,
MPUMEHEHUE
OCHOBHBIX METOJIOB
TTO3HAHUS
(HabmroieHusl,
HAy4YHOTO
HKCIIEPUMEHTA) JIJIs
U3YYEHUS
Pa3TUYHBIX CTOPOH
XUMHUYECKHX
00BEKTOB U
MIPOILIECCOB, C
KOTOPBIMH
BO3HHUKAET
HEOO0XO0INMOCTE
CTaJIKUBaThCS B
npodeCCHOHATbHON

cdepe;

CTOPOH XUMHYECKUX
00BEKTOB M MPOIIECCOB, C
KOTOPBIMU BO3HUKAET
HEOOXOAMMOCTh CTaJI-
KUBAaTLCS B
npodecCuoHAIbHON
cdepe;

YMEHHUSI JIeaTh BBIBOJIBI,
YMEHUE BBISBIIATD
CYLIECTBEHHOE, pa3BUTHE
JIOTHYECKOT'0 MBIIIJICHHS
pH paboTe C TeKCTaMu,
OykieToM, HabIOaTh 3a
BEILIECTBAMMU, IPOBOAUTH
HCCIIeIOBATEIIHCKHUE
MpOLIeAypPbl, Pa3BUBATh
MMO3HaBaTEIbHBIN
UHTEpEC K MPEAMETY U
MpoIIeCcCy MO3HAHMS.
YMEHUE XapaKTEepPU30BaTh
3JIEMEHTBI TI0 UX
MOJIOKEHUIO B
[Iepnonnueckoii cucreme
JI.1. MenneneeBa.
OOBACHATH 3aBUCHMOCTD
CBOMCTB BEILIECTB OT X
COCTaBa M CTPOEHU,
MPUPOJTYy XUMHUECKOU
CBSI3H 3aBUCUMOCTH
CKOPOCTH XUMHUUYECKOU
pEeaKIH U MOJI0KECHNE
XUMHYECKOTO
pPaBHOBECHS OT
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pa3IUYHBIX (DAKTOPOB;
YMETb OTPEEIIATh
BO3MOYXHOCTH
MPOTEKAHUS XUMHYECKUX
MPEBPAILICHUH B
Pa3IUYHBIX YCIOBUSIX U
OLIEHKH X TMOCJEeICTBUN
HCII0JIb30BaHUE
aOCTPaKTHOTO
MBIILICHHS,
MIPOJOJIKUTH Pa3BUTHE
XUMHUYECKOHN pPeuH,
oOoramiars ee
CJIOBApPHBIN 3aI1ac Npu
YCTHBIX OTBETaX U
I'PaMOTHOE BBIIIOJIHEHNE
MIPH CaMOCTOSTEIbHBIX
3aJlaHUsX.

CBSI3BIBATH U3YYCHHBIH
MaTepuai co CBOei

npodeccnoHaTBbHOM
JIeSITEIbHOCTHIO
HCTIOJIb30BAHUE M2 | IIpoBoauTh Ipaxkmuueckas
Ppa3InYHBIX CaMOCTOSITENIbHBIN MTOUCK | paboma
WCTOYHUKOB JIJIA XAMUYECKOU Pegepam
MOJIyYEHUs nHpOpMAIIHY C
XUMHUYECKON HCIIOJIb30BAaHUEM
uHpopmanuu, Pa3IUYHBIX UCTOYHUKOB
YMEHHE OIICHUTH €€ (HaYy4YHO-TIOMYJIIPHBIX
JIOCTOBEPHOCTB IS W3JaHU,
JOCTH>KEHUS KOMITBIOTEPHBIX 0a3
XOPOIITUX JTAaHHBIX, PECYPCOB
pe3ynbTaTOB B WNurepuera);
npodecCHOHAILHON HCII0Ih30BaTh
cepe; KOMITBIOTEpPHBIE
TEXHOJIOTHH JIJIS
00paboTKu U Mepeavn
XUMHYECKON
nH(poOpMalnY U ee
MPEACTABJICHUS B
pa3IuuHbIX (hopMax.
Ocy1iecTBISTh TOUCK
nHpopmanuu,
HEOO0XO0AUMOM 15
3¢ eKTUBHOTO
BBITTOJIHEHUS
po¢eCCuOHATBHBIX
3a/1a4
npeomemmuuvix:
c(hopMUPOBAHHOCTH 111 | [ToruMmate posib XuMuu B | Yemmuwiii onpoc | Jughghepenyuposa

HpCIlCTaBJ'ICHI/Iﬁ (0)
MECTC XUMHH B

€CTECTBO3HAHUH, €€
CBA3b C APYTUMHU

Tecmuposanue
IIpakmuueckas

HHbBIU 3a4em
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COBPEMEHHOM
Hay4YHOU KapTHUHE
MHpa; TOHUMaHue
pOJIM XUMUU B

€CTECTBEHHBIMU
HayKaMH, 3HAYCHUC B
YKH3HH COBPEMEHHOTO
oO1iecTBa

paboma

hopMHUpOBaHUH 3HaTh BaKHEHIINE
Kpyrosopa u BEILIECTBA U MATEPHUAJIBI.
(G YHKIIMOHATLHOM
rPaMOTHOCTHU
yelioBeKa JJis
perieHus
MPAKTUYECKHUX
3a/1ay;
BJIaJICHUE 112 | 3HaTh OCHOBHBIE 3aKOHBI | YcmHuuwiii onpoc Juggepenyup
OCHOBOIIOJIAT AIOIIN XUMHU: CTEXUOMETPUS, Tecmuposanue | oeanmwlii 3a4em
MU XUMUYECKUMU 3aKOH COXpaHEeHHs IIpaxmuueckas
MOHSITUSIMH, Macchl BEUIECTB, BIAAETh | paboma
TEOPUSMU, OCHOBOMOJIArarouuMu
3aKOHaMU U XUMHYCCKHUMH
3aKOHOMEPHOCTSIMH MOHATHSIMH, TEOPHUSIMH,
; YBEpEHHOE 3aKOHAMU U
MOJIb30BaHUE 3aKOHOMEPHOCTSIMU;
XUMUYECKON YMETh Ha3bIBATh:
TEPMHUHOJIOTHEH U W3YYEHHBIE BEIIECTBA IO
CHUMBOJIMKOW; TPUBHUAIILHON WIH
MEXKIYHAPOHOM
HOMEHKJIATYPE;
BIIZICHUE II3 | yMeTb  BBINOJHATH Ilpakmuuecxas | JJuggepenyuposa
OCHOBHBIMH XUMUYECKUM paboma HHbIU 3a4em
MeTOIaMHI AKCIIEPUMEHT I10 Tecmuposanue
Hay4HOTO pacrno3HaBaHUIO Jlabopamopnas
MO3HAHUS, BaKHEHTIINX paboma
WCIIOJIb3YEMBIMH B HEOPraHUYECKHUX U
XUMHH: OpraHUYECKUX
HaOJIIOJICHUEM, COCIMHCHHI;
ONHUCAHUEM,
HU3MEPEHHEM,
AKCIIEPUMEHTOM;
yMeHUe
o0pabatbIBaTh,
OOBSCHSITH
pe3ynbTaThl
MIPOBEICHHBIX
OTIBITOB U JIENAaTh
BBIBO/IBI,
TOTOBHOCTD U
CIIOCOOHOCTh
MPUMEHSITh METOJIbI
MMO3HAHUSI TIPU
pelIeHnn
MPaKTUYECKHUX
3a/1ay;
c(hOpMUPOBAHHOCTH 114 | YMmerb pemiathb Ilpakxmuueckas | J[ugppepenyuposa
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YMCHUA 1aBaTb

PaCUYCTHBIC 3aga4u 110

paboma

HHBLU 3a4em

KOJIMYECTBEHHBIE XUMUYecKuM (opmynam | Tecmupoganue
OLICHKH U Y YpPaBHEHUSIM;
MIPOU3BOIUTH KCII0JIb30BaTh
pacyeTsl 1o MPUOOPETEHHBIE 3HAHUS
XUMUYECKUM U YMEHUS B
dbopmynam u MPaKTUYECKOU
YpaBHEHUSIM; JeSATEeIbHOCTH 1

MTOBCETHEBHOM KU3HHU:
BIIJICHUE 115 | Ymenue 6e30macHOro Yemmuwiii onpoc
IpaBUjIaMu oOpartieHusi ¢ roprounMu | [Ipakmuueckas
TEXHUKU Y TOKCUYHBIMU paboma
0e30MacHOCTH MpU BEILIECTBAMU U Jlabopamopnas
UCII0JIb30BaHUU 1a00paTOPHBIM paboma
XUMHYECKHX o0opynoBaHuEM;
BEIIECTB;
c¢(hOpMUPOBAHHOCTh 116 | YMeHHe KpUTHYECKOU Yemmuwiii onpoc
cOOCTBEHHOM OIICHKH JIOCTOBEPHOCTH | Peghepam

MIO3ULUH 110
OTHOLIEHHUIO K
XUMUYECKOU
uHpopManuy,
[I0JIy4aeMOU U3
Ppa3HbIX
HCTOYHUKOB.

XUMHUYECKOU
nH(pOpMaIny,
MOCTYTAoUIeH 13
Pa3HBIX UICTOYHUKOB.
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