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1. OBHIAS XAPAKTEPUCTHUKA YUYEBHOM JUCIHHUITVIMHBI
«XUMMUS»



[Iporpamma o0611e00pazoBaTeibHOM y4eOHOM JAUCHUILIUHBI «XUMHUSI»
npeaHa3HadeHa JJIsd U3y4eHUs] XMMHUH B MPO(ECCHOHANBHBIX 00pa30BaTeIbHBIX
opranmzamuax CIIO, peanu3yrommx o0pa30BaTENbHYIO HPOTpaMMy CpPEIHETO
oOmero oOpa3oBaHusi B Mpeaenax OCBOEHUS OCHOBHOM MNpOQecCHOHAIbHOU
obpazoBatenbHOi iporpammbl CIIO (OIIOII CIIO) Ha 6a3e 0ocHOBHOTO 0OIIEro
oOpa3oBaHus TpPH MOATOTOBKM KBaJU(DUIMPOBAHHBIX PAOOUMX, CIYXALIUX U
CTEIMATUCTOB CPETHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeOoBanuit GI'OC cpeanero ooduero

oOpa3oBanus, ¢ yuemom llpumepHoti ocHO8HOU 00paA3086amenbHOU NPOSPAMMbL
cpeone2o obue2o 06pazoeanus, 000OPeHHOU peuleHuem PedeparbHo20 Y4eOHO-
Memoouyecko2o 0oveduHeHuss no oowemy oopazosanuro (npomokoa om 28 uroHs
2016 2. Ne 2/16-3), mpeabsBIsIEMBIX K CTPYKType, COJAEPKAHUIO U pe3ybTaTam
OCBOCHUS YUeOHON TUCIUIUIMHBI «XHUMUS», B COOTBETCTBUU ¢ PekoMeHaanusiMu
10 OpraHu3allid TOJYYCHHS CpeJHETro oOImero ooOpa3oBaHUs B Tpeaenax
OCBOEHHUS  00pa30oBaTEeNBHBIX  IMPOTPaMM  CPEIHEro  MpoQecCHOHAIBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOrO 001iero oOpa3oBaHUsA C y4eTOM TpeOOBaHMIA
¢denepanbHBIX 00pa30BaTENBHBIX CTAaHAAPTOB M TMOIyYaeMON MPOodeccuu Win
CHEIMATBFHOCTH  CpelHero  mnpodeccHoHalbHOTO  00pa3oBaHus  (TUCHMO
JlenapramMeHTa TOCYAapCTBEHHOM MOJHUTHKKM B cdepe MOArOTOBKH pabouux
kaapoB u JIIO Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Copepxxanue mporpaMMmbl «XHMHS» HallpaBI€HO Ha JIOCTUYKEHHUE
CIENYIOIINX LEIEH:

-(opmupoBaHue y oOydaromuxcsi yMEHUS OLEHUBATh 3HAYMMOCTh XMMHUYECKOTO
3HAHUS ISl KaKJIOTO YEJIOBEKA;

-(opmupoBanre y 00y4aromMXCsl LETOCTHOTO MPEJCTABICHHUS O MHUPE U POJIU
XUMUHU B CO31aHUU COBPEMEHHON €CTECTBEHHOHAYYHON KapTHUHBI MUpPA; YMEHUS
O0OBACHATH OOBEKTHI U MIPOIIECCHI OKPYKAIOMICH JEeHCTBUTEIIBHOCTH: MPUPOTHOM,
COLMAJIbHOM, KYJIBTYPHOM, TEXHHUYECKOM CpEAbl, — HCIOIAb3Yyd JJISI 3TOrO
XUMUYECKUE 3HAHUS;

-pa3BUTHE y OOYYAIOIMIUXCS YMEHHH pa3nuvarh (PakTel M OICHKW, CPAaBHUBATH
OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSA3b C KPUTEPUSIMH OLIEHOK U CBSI3b KPUTEPHUEB
C OIpEACNICHHON CHUCTeMOW IIeHHOCTeH, (GOpMyIHpoBaTh U OOOCHOBBIBATH
COOCTBEHHYIO ITO3HUIINIO;

-mpuoOpeTeHne  OOyYarOIMIMMUCS  ONbITAa  Pa3HOOOpa3HON  JEATEIHHOCTH,
MMO3HAHUS M CAMOIO3HAHMS; KIIIOYEBBIX HABBIKOB, HMMEIOIIUX YHUBEPCAIBHOE
3HAQUEHHUE JJISI Pa3IMYHBIX BUJIOB JICSITEILHOCTU (HABBIKOB pEUIECHUS MPOOieM,
OPUHATHS ~ pENIeHWH, TOWCKa, aHaimm3a W 00paboTku  mHGOpMAaINH,
KOMMYHUKATUBHBIX  HaBBIKOB,  HABBHIKOB  W3MEPEHUH, COTPYIHUYECTBA,
6e30macHOro 0OpaIeHus ¢ BEMECTBAMU B MTOBCEIHEBHOM JKU3HN).

B nporpammy BKII04EHO cofiep KaHUE, HallpaBJIeHHOE Ha ()OPMUPOBAHUE Y
CTYICHTOB KOMIETEHIIUH, HEOOXOAUMBIX s KadecTBeHHOTro ocBoeHus OIIOII
CIIO na 6a3e 0OCHOBHOTO O0IIEro 00pa3oBaHUs C MOJYYECHHUEM CPEIHETO OO0IIero
oOpa3oBaHusl; NIPOrpaMMbl  MOATOTOBKH  KBAIU(UIMPOBAHHBIX  PabOUUX,
CIY’KaIlluX, MPOrpaMMBbl MOATOTOBKHU creruanuctoB cpeanero 3BeHa (IITIKPC,
[TIICC3)u cnenuanucToB CpPEIHETO 3BEHA, OCBaMBaeMoOM mpodeccu WiIu
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CHEUaTbHOCTH.

[Iporpamma MOXET UCHOJB30BATHCA JAPYTUMH TPO(ECCHOHAIBHBIMU
o0pa30oBaTebHBIMU  OpraHU3alUsIMH,  PEAJU3YIOMMMH  00pa30BaTEIbHYIO
porpaMmy cpenHero oomero oopasosanus B npezaenax ocsoenust OIIOIT CIIO
Ha 6aze ocHoBHOTrO oO1ero oopazosanus (IITIKPC, TITICC3).

2. MACIIOPT MPOIT'PAMMBbI YYEBHOM JUCIHUILIUHBI «XUMUSI»

2.1.00sacTh MPpUMMEHEHUS POTPAMMBI.



[Iporpamma mnpegHazHayeHa JJsl U3YYEHUS XMMHUHU B MPO(ECCHOHAIBHBIX
oOpazoBarenbHbix opranmzanusax CIIO, peanusyrommx o0Opa3oBaTEIbHYIO
porpaMMmy CpeAaHero oOmero oOpa3oBaHUs B NIpeaeiax OCBOCHHS OCHOBHOM
npodeccuonanbHoi odpazoBarenbHor mporpammbl CIIO (OIIOII CIIO) Ha 6aze
OCHOBHOTO 001Iero 00pa3oBaHMsl TNpU TOATOTOBKE KBaTU(ULIHUPOBAHHBIX
pabounx, CIyXalluX M CIEIUATUCTOB CpeaHero 3BeHa (mporokon Ne3 ot 21
urons 2015 1.)

[Iporpamma pazpaborana Ha ocHoBe TpeOboBaHuit ®I'OC cpegHero ooIIero
oOpa3oBaHus, NPEIBABISEMBIX K CTPYKTYpE, COACPXKAHUIO U pe3yjbTaTam
OCBOCHHUS y4eOHOUN TUCIUIUIMHBI «XHUMHUS», B COOTBETCTBHM ¢ PekoMeHaanusMu
0 OpraHu3alMM TMOJY4YEeHHs] CpeAHero olmiero oOpa3oBaHusi B Ipeneriax
OCBOCHHSI ~ O0pa3oBaTENIbHBIX  MPOTrpaMM  CpelHero  MnpoecCUOHATBLHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMs C y4yeTOM TpeOOBaHUM
®denepanbHBIX TOCYJAPCTBEHHBIX 00PAa30BATENbHBIX CTAaHAAPTOB M MOJIYy4aeMO
npodeccun uinu crnenuaibHoctu CIIO (muceMo JlenapraMmenTta rocyaapCcTBEeHHOM
NOJIUTUKU B chepe moaroroBku padbounx kaapos u A0 Muno6puayku Poccuun
ot 17.03.2015 r. Ne 06-259)

[Iporpamma yuyeOHONU TUCIUIUIMHBI «XHUMHUS» SBISETCS YAaCThIO OCHOBHOM
npodeccroHanbHOM 00pazoBaTesibHON MporpaMmbl B cooTBeTcTBUU ¢ DI'OC mo
npodeccun (npodeccusim) CIIO texuuueckoro npoduiiss U oOydaroniuecs B
yupexaenun CIIO mo manHOMY TpoMiII0 M3y4arT MpeaMeT B oObeme 127
4yacoB 00s13aTeJIbHOI ayauTOpHON yueOHOU Harpy3ku 1o npodeccusm CII1O:

[Ipodeccust CITIO 23.01.09 MammHuCT JIOKOMOTHBA
23.01.03 ABTOMEXaHUK

2.2 MecCTo IMCHMILUIMHBI B CTPYKTYpPe OCHOBHOM npodgeccuoHaIbHO
o0pa3oBaTe/IbHOI MPOrPpaMMbI:

VYyeOHast TUCUMIUIMHA «XUMUSD» SBISIETCS y4eOHBIM MPEIMETOM IO BHIOOPY
u3 o0s3aTenbHOM npenmeTHoi obnactu «EcrectBennsie Hayku» GI'OC cpennero
obmero oOpazoBaHus. Y4eOHass JUCIHHUIUIMHA  XUMUSA u3ydaercs B
obOmeoOpazoBaresbHOM — Iukie  ydyeOHoro miana ['BIIOY  ydumckuii
MOJIMTEXHUYECKUA KOJUICIPK Ha ©0a3e OCHOBHOIO oO0Imero o0Opa3oBaHUS C
nmoyueHrueM cpennero oomero obpazoanus (ITTIKPC).

IIpu  ocBoeHumn npodeccuit  CIIO  TexHHUECKOTO ¥  COIMAIBHO-
HPKOHOMHYECKOTO mpoduieii mpodecCHoHATBHOTO 00pa3oBaHUS XUMUS
uzydaercsi Oonee yrimyOnmeHHO, Kak mpoduibHas y4eOHas HCHUILIINHA,
VYHTHIBAIOMIAS CTIETIM(PUKY OCBAaUBAEMBIX PO ECCHi.

DTO BBIpaXKaeTCSd B COACPNKAHUU OOYUEHHS, KOJIMUECTBE YaCOB, BBIICISICMBIX
HAa W3y4YeHHWE OTIACIBHBIX TEM MPOTPaMMbl, TIyOMHE WX OCBOCHHS
oOydJarommMucs, o0BEME | XapakTepe TMPAKTHUECKUX 3aHATHHA, BHIAX
BHEAYJIUTOPHOI CaMOCTOSITEIbHOM paOOTHI.

2.3. lleau u 321244 TUCUUIUIMHBI, TPEOOBAHMS K pPe3yJibTaTaM O0CBOEHUS
JTUCIHHUIINHBIL.



OcBoeHue conepKaHusi yueOHOU NUCIUIUIMHBI « XUMHs», 00eCcTieunBaeT
JOCTUKEHUE CTYACHTAMHU CIICIYIOUIUX PE3YIbTaTOB:
~TUYHOCTHBIX
-4yBCTBO TOPJOCTH W YBXKEHUSI K HCTOPUU U JIOCTIKEHUSIM OTEUECTBEHHOMU
XUMUYECKOW HAyKH; XUMHYECKH T'PAMOTHOE IOBEICHHE B MPOQPECCHOHAIBHOM
NEATeNIbHOCTY W B OBITY Mpu OOpaleHud C XUMHYECKUMH BEIIeCTBaMH,
MarepuajaMy U MpoIeccamus;
-TOTOBHOCTh K TMPOJIOJDKEHUI0 OOpa3oBaHUs W TOBBINIEHUS KBadu(UKAIUUA B
n30paHHON NMPoheCCUOHATBHON JEATeTbHOCTH U 0OBEKTUBHOE OCO3HAHHE POJIU
XUMUYECKUX KOMIIETEHIIUNA B 3TOM;
-YyME@HHUE HCIOIb30BaTh JOCTHUKCHUS COBPEMEHHOW XHMHUYECKOW HAyKu U
XUMUYECKUX TEXHOJIOTUU JUISl TIOBBIMICHUSI COOCTBEHHOTO WHTEJUICKTYaJIbHOTO
pa3BUTHUSA
BBIOpaHHOM MPpOodeCCHOHAILHON JIEITEIIbHOCTH;
-MemanpeomemHbix:
-MCTIONIb30BaHUE PA3TUYHBIX BUJIOB MTO3HABATEIHLHOMN JESITEIHHOCTH U OCHOBHBIX
MHTEJUICKTYaJIbHBIX ONepalnuii (MMOCTaHOBKH 3a/1a4uu, (HOPMYITHPOBAHUS THUIIOTE3,
aHalli3a W CHHTE3a, CpPaBHEHHS, OOOOIIEHUsS, CHCTEMaTH3allMH, BBISBICHUS
NPUYMHHO-CIICJICTBEHHBIX ~ CBSI3€M, TIOMCKA  aHAJIOrOB, (OPMYIMPOBAHUS
BBIBOJIOB) JIJIsl PELLIEHUS TOCTABICHHOW 3a/1a4i, TPUMEHEHHE OCHOBHBIX METO/IOB
no3HaHusl (HaOJIONEHMs, HAYYHOTO SKCIEPUMEHTA) IS U3YUYCHUS Pa3IHUHBIX
CTOPDOH XHUMHUYECKUX OOBEKTOB M TMPOIECCOB, C KOTOPHIMH BO3HUKAET
HEO0OXOIMMOCTb CTaJIKUBATHCA B MpodecCHOHaNIbHOM chepe;
-UCTIONB30BAHUE  PA3JIMYHBIX HMCTOYHUKOB JUISl TOJNYYEHUS XUMHUUYECKOU
nHbOpMaINK, YMEHUE OIICHUTHh €€ JOCTOBEPHOCTH JJIs TOCTHIKECHHS XOPOIINX
PE3YABTATOB B MPOQPECCHOHATBHON
-NPEOMEMHbBIX.
-c(hOPMHUPOBAHHOCTH TPEICTABICHUNH O MECTE XMMHH B COBPEMECHHOW Hay4YHOMU
KapTUHE MHpa; TMOHMMAaHHWE pPOJM XUMHUU B (OPMHUPOBAHUU KpYyrosopa H
(YHKIIMOHAIBHON TPaMOTHOCTH Y€JIOBEKa /IS PEIICHUS MPAKTUUECKUX 3a/1a4;
-BJIaJICHHE OCHOBOMOJIAralOIIUMU  XUMUYECKUMU TMOHATUSIMHU, TEOPHUSIMH,
3aKOHAMM W  3aKOHOMEpPHOCTAMH; YBEPEHHOE IIOJb30BAHUE XUMHUUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOW;
-BJIaJICHUE OCHOBHBIMH METOJJaMH HAY4YHOI'O T[O3HAHUSA, HCIOJIb3yEMbIMH B
XUMUU: HAONIOICHUEM, OIKMCAHUEM, H3MEPEHUEM, HKCIIEPUMEHTOM; YMEHHE
o0OpabarbIBaTh, OOBICHATH PE3YIBTATHI MPOBEACHHBIX OMBITOB U JI€JaTh BHIBOIHI,
TOTOBHOCTb W CHOCOOHOCTh MPUMEHSTh METONbl TMO3HAHUSI TPU PEIICHUU
MPaKTUYECKUX 33/1aY;
-c()OPMUPOBAHHOCTh YMEHHUS J1aBaTh KOJWYECTBEHHBIC OIICHKHW W MPOU3BOIUTH
pacydeThl Mo XUMUYECKUM (opMyrnaM U YpaBHCHHUSM;
-BJIaJICHUE TIPaBUJIAMU TEXHUKHU 0€30MaCHOCTH MPU UCIOJIIb30BAHUU XUMUYECKUX
BEILIECTB;
-cghopmuposannocms cOOCMEEHHOU NOUYUU NO OMHOUWIEHUIO K XUMUYECKOU
ungopmayuu, noryuyaemou U3 pazHvlX UCMOYHUKOG.
B pesynabrate uszyueHus oOi1eo0pa3oBaTEIbHOIO IMHKIA OO0YyYaloIIMiCcs Mo
0a30BbIM  JUCHMIUIMHAM  JOJDKEH 00JagaTth OOIHUMH  KOMIIETEHIUSMH,
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BKJIFOYAIOIIMUMUCS B C€0s1 CIOCOOHOCTH

OK 1. IloHuMath CyuiHOCTbh M COLMAIBHYIO 3HAYUMOCTh OyayIiei npodeccuu,
IIPOSBJIATH K HEW YCTOWYMBBIN MHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€STEIbHOCTb, HCXOAS U3 LEIU U
CHI0CO0O0B €€ JTOCTHKEHUS, ONIPEICTICHHBIX PYKOBOIUTEIIEM.

OK 3. AwnamuzupoBarh pabO4yyl0 CHUTyalHlO, OCYIIECTBIATh TEKYUIUH U
UTOTOBBIN KOHTPOIIb, OIICHKY U KOPPEKIIHIO COOCTBEHHOU JESATEIbHOCTH, HECTH
OTBETCTBEHHOCTH 33 PE3yJbTaThl CBOCH PaOOTHI.

OK 4. OcymiecTBiATh MOUCK HHPOPMALMH, HEOOXOIUMOHN st 3PHEKTUBHOTO
BBITIOJTHEHUS MTPO(ECCHOHATBFHBIX 3a71ad.

OK 5. Hcnonb3oBath WHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJOTHH B
npodeCCUOHATBHON JAESITETFHOCTH.

OK 6. PabGorate B komanHjae, 3(PdekTUBHO o0OmATbCS C  KOJJIEraMu,
PYKOBOJICTBOM, KJIMCHTAMH.

OK 7. HcnomHsATh BOWHCKYIO OOS3aHHOCTh, B TOM YHCIE C TpPUMEHEHUEM
MOJTYYSHHBIX MPOPECCHOHANBHBIX 3HAHUN (JJ1s1 FOHOIIICH ).

2.4. Pexomenayemoe KOJIMYECTBO YaCOB HA OCBOEHHE NPOTrPaMMBbI
AUCHUTTHHBI:
MaxkcumainbHas yueOHast Harpy3ka oOyvatouiuxcs - 190 4., B ToMm uucne:

oOsi3aTrenbHasl ayIuTOpHas yueOHast Harpy3ka-127 4acos;

caMocTosTeIbHas padora -63



3. CTPYKTYPA U COAEP KAHUE YUYEBHOM JUCIHAITIMHBI
«XHUMHUA»

3.1 O0bem yueOHOM JMCHUILIMHBI, BUABI y4eOHOH padoThI

Bup yyeOHoi padorsbl KounuecTBo
4acoB
MaxkcumanbHasi yueOHasi Harpy3Ka 190
Oo6s13aTesibHAs ayIMTOPHAA y4eOHAsA Harpys3kKa 127
B tom uncne: nmabopartopHsbie 8
IPAKTHYECKUE 6
KOHTPOJIBHBIE pa0OTHI 3
CamocTtosTenbHas pabora 63
[IpomexxyTouHast arrecrauus B popme
au(depeHIPOBaHHOTO 3a4eTa B 4 cEMECTpe

3.2 Conepxxanue ydeOHOM TMCIHUATIAHBI

1. Paznen «O0miasi 1 HEOPraHUYECKAsT XUMUSD)

Tema 1.1.

OcHOBHBIE XUMHYECKHE MOHATHS M 3aKOHbI XUMHH
[IpencraBnenus o cTpoeHUH BellecTBa. BaneHTHOCTh. XUMHuUecKkue GOpMYITbl
OCHOBHBIE 3aKOHBI XUMUH.

Tema 1.2.

Ilepuognyecknii 3aKOH W MNEPUOAUYECKAS CHCTEMAa XMMHYECKOIro
emenTa J[.MU.Menpaeseena.

[Tepuonnueckuit 3akoH J[.M.MenaeneeBa, mnepuoauyeckas CcUCTEMA.
Crpoenue aroma. PacmpeneneHue »dJIEKTPOHOB IO DHEPTeTHYECKUM
YPOBHSM U MOaypoBHSIM. CocTaBICHHE AICKTPOHHBIX (PopMyil.
Tema 1.3

CTpoeHue BeulecTBa YCIOBUS 00pa3oBaHMs XUMHYECKOW CBs3u. VoHHas,
MOJsIpHAss W HEMNOJsApHas KOBAJCHTHBIC CBS3W. MeTajuimdeckas W BOAOPOJHAS
CBsSI3U. ATperarHoe COCTOSIHUE BellecTB. UUCThIE BelecTBa U cMecH. JlucnepcHbie
CHCTEMBEI.
Tema 1.4 Boxa. PacTBopbI. DJIEeKTPOIUTHYECKAS JUCCONMALUSA.

Boma kak pactBoputenbs. HachlllleHHbIE W HEHACHIIICHHBIE PACTBOPHI.




MaccoBast 10511 paCTBOPEHHOIO BEIIECTBA.  JJIEKTPOJIUTHYECKAS
nuccounanusi. CuiabHbIe U caadble AIEKTPOIUTHI. BonoponHbIil moka3zarenb.

Tema 1.5.

Kunaccupuxkanuss HeOpraHm4ecKux cOeJMHeHMH M HUX cBoiicTBa OCHOBHBIE
KJIaCChl HEOPTaHWYECKUX BEIIECTB U MX XapaKTEPHUCTHKA: KUCIOTBI, OCHOBAHMS,
OKCHUJIbI U COJIU.

Tema 1.6.

Xumuyeckue peakuun Knaccupukanus xumudeckux peakuuid. CKOpocTb
XUMUYECKUX peakiui. PakTopbl, BIUAIOLNIME HA CKOPOCTh XHMHUYECKHX
peakuuii. XHMHUYECKOE PABHOBECHUE U YCIIOBHS €TI0 CMEIICHHUS.

Tema 1.7.

XuMHUS MeTAJJ10B

[TonoxxeHrne MeTamioB B MEPUOJUUYECKON CUCTEME M OCOOEHHOCTH AJIEKTPOHHOTO
CTpoeHUsI HX AaroMoB. DHU3NYECKHE U XUMUYECKHUE CBOKCTBA METAJUJIOB.
XUMHUYECKass U AIEKTPOXUMHYECKAS] KOPPO3UsSl METAJUIOB. 3alllUTa OT KOPPO3UHU.
OO6mast xapakTepUCTHKa METAJJIOB IVIaBHBIX MOATpynn BaxuHeine criaBsl
JKeJye3a, YyryH, CTallb.

Tema 1.8.

XHMHS HEMETAJJI0B

O6mue cBeaenuss o Hemeramwiax. CrpoeHume u cBocTBa. OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA.

2.Pazjen «Oprannyeckasi XumMush)

Tema 2.1.

Bgenenune. OCHOBHBIE MOJI0KEHUS TEOPUN XUMHYECKOT0 CTPOCHUSA
A.M.bytieposa.

Brenenue. Teopust xummyeckoro ctpoeHus A.M.bytiepoBa. WM3omepus.
[Ipuunnabl  MHOTOOOpasmsi  OpraHuveckux  coeauHeHuid.  Knaccudukamms
OPraHUYECKUX COCTUHECHUN.

Tema 2.2. IlpenenbHbie yIiieBoA0OPOAbI

[IpenenvHbie yrieBomopoasl, oOmas dopMyna CTpoeHHe U cBoicTBa .M3omepus
ymepoaHoro ckenera. Cucremarnyeckass HOMEHKIIATypa. XUMHYECKUE CBOWCTBA!
[IpakTueckoe 3HaYCHUE MPEAETBHBIX YITIEBOAOPOIOB. .

[ukinoankanel

Tema 2.3.

HenpeaeabHble yIiieBoI0opoabl

Ankenbl. O6mast ¢dopmyna ankeHoB. OtwieH. Homenknatypa. Ilomyuenue
aJKeHOB. XUMHUYECKHE CBOWCTBa ankeHOB: [lomumepusanus. [lonstus: moHoMeED,
MoJIUMEpP, cTeneHb nonumepusanuu. CpoiicTBa nonudTWieHa. IlpumeHeHue
ATUJICHOBBIX YIIIEBOJOPO/IOB.

JlueHoBbIe yrieBoaopobl (YIIIeBOJOPOAbI C ABYMS ABOMHBIMU CBs3iMHM ). [ToHsiTHE
O JHMEHOBBIX YIJEBOAOpOAax; uX oOmas ¢opMmyla; CcUCTEeMaTh4YecKas
HOMEHKJIaTypa; BUIBI U30MEPUU. XHUMHUUYECKHE CBOMCTBA TUEHOB B CPABHECHHH C
ankeHamu. Ilonmumepusanus Oyraguena 1,3 u wusonponena. Ilpuponnsiii u
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CUHTETUYECKUN KayuyyKH, UX IPUMEHEHHUE.

Anxunbl.  AuerunedH. Ero  cTpykrypHas W 2JNE€KTpOHHas  (OpMYyIbI;
I'omonoruueckuit psina aueruneHa. Oomas popMmyna aakruHOB. Buabl cTpyKTypHOI
n3oMmepun. Cucremarnyeckass HOMEHKJIATypa ajlKWHOB. XMUMHUYECKHE CBOWCTBA..
ITonydyeHue u npUMEHEHUE allCTUIICHA

Tema 2.4.

ApoMaTHYecKue yriieBoIopoabl

benszon-npencraBurens apoMmarudeckux y.B. CtpykrypHas ¢opmyna. [Ipupognsie
UCTOYHUKH M CHUHTETHYECKHE  CHOCOOBI  MOJIyYEHHMsS]  apOMAaTHYECKUX
yIJIEBOAOPOAOB.. Pu3nyeckre U XUMHYECKHe cBoiicTBa Oenzona. CrpoeHue,
cBolcTBa ctupoina. [lomumepusanus crtupona.

[IpupoaHbie UCTOUHUKYU YITIEBOAOPOOB: MPUPOIHBIA U MOMYTHBIN ra3bl, HEPTh U
KaMEHHBIN YIOJIb.

[Mpuponueiii u mnonyTHeld HedTsHOW ra3el. Hedrh-pusuyeckue cporicTaa\.
Opakiuun  HehTu npu  npsMoil  meperonku. Kpekunr HedTu. Iluponus.
Kokcoxnmuueckoe mpou3BOACTBO.

Tema 2.5 Kucsaopoacoaepskamnue OpraHudeckue coeMHeHns

Cnouptel. CTpoeHue NpenenabHbIX OAHOATOMHBIX CIUPTOB [ OMOIOrMYECKUN P
cruptoB. CTpyKTypHasi uzoMepus (U30MEPUS YIIIEPOAHOIO CKEJIETa U MOJ0KEHHE
(dyHKIIMOHAIBHON Trpynmbl). ParuoHanbHass u cucTeMarryeckass HOMEHKJIATypa.
OcHOBHBIE CITOCOOBI TONy4YeHUS CHUPTOB. (DU3NUYECKUE CBOMCTBA CIHUPTOB.
XUMHYECKUE CBOMCTBA CIUPTOB. Meranon u 3taHon. Mx mnpumeHeHue u
NPOMBINIJICHHBIM CUHTE3. SJAOBUTOCTH CHHPTOB, TyOUTENbHOE JEHCTBHME HAa
OpraHu3M 4elioBeKa. [ eHeTnueckas CBA3b MEXIY YINIEBOJOPOAAMU U CIUPTAMHU
MHoroaroMHble COUPTHI, UX cTpoeHue. OCOOEHHOCTH CBOWCTB MHOTOATOMHBIX
criuproB. KauecTBeHHass peakuyss HA MHOTOATOMHBIE CIIUPThHI — B3AaUMOZECHUCTBHUE C
rugpokcuioM meau (II). [lpumeHeHne STUIICHTIIUKOIIS U TIMLIEpUHA.

Tema 2.6.

Aapaernabl. KeToHEI.

Onpenenenue kiacca anpaerugoB. Wx dyHkumonanbpHas rpynmna. OOmas
dbopMyna, TOMOJOTHYECKMWA DS U CTPYKTypHash M30MEpUS aJbJETHJIOB.
PammonaneHass u cucremarndeckas HOMeEHKIarypa. llomydenme wu cBoucTBa
anpaerunoB.. llonstne o kimacce keToHOB. MX (QyHKIMOHaNbHAs Tpymma.
CXOZICTBO U pa3iauyKe B CBOMCTBAX aJbJAETHI0B U KETOHOB. ALIETOH.. TOKCHYHOCTh
JNEUCTBUA alIbJETUI0B U KETOHOB HA KMBBIE OPraHU3MBI.

Tema 2.7.

KapOoHoBbIe KHCJI0THI

Omnpenenenue knacca KapOOHOBBIX KUCIOT. X dyHKImoHanpHas rpymma.. Oomas
dbopMyna W TOMOJOTHYECKHHA DS TPENeTbHBIX OTHOOCHOBHBIX KapOOHOBBIX
KUCIOT. Buasl cTpykrypHoil wu3zoMepun. Cucremarnueckas HOMEHKJIATypa.
[Tonydenue u puznyecKkre CBOMCTBA KAPOOHOBBIX KUCIOT. XHWMHYECKHE CBOMCTBA
KapOOHOBBIX KUCJIOT. BaxkHelue npeacTaBUTeNIn KapOOHOBBIX KUCIIOT.
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Tema 2.8.

Ciaoxubie 3¢pupsl. ’Kupsl.

Crpoenue cioxubix 3¢upoB (obmast dopmyna). Peakiuu stepudukanuu.. Ux
MIPUMEHEHHUE B HAPOAHOM XO3SIUCTBE, POJIb B IPUPOJIE.

Kupsl 1 ux cpoiictBa. U3NUECKUEe U XMMUYECKHE CBOWCTBA JKUPOB: THUIPOJIN3
XKUPOB; UX OKUCIICHUE; TUIPUPOBAHUE KUJIKUX KUPOB.

Tema 2.9.

YrieBoabl

[lonsTue u knaccudukanus yrneBoaoB. Monocaxapubl.. CTpoeHUe TIIOKO3bl Kak
MHOTOaTOMHOT0QJIBJIETUIOCTIUPTA. XHUMHUYECKHE CBOMCTBA TUIIOKO3bBL,). Busl
OpOoXKEeHUsI TIIIOKO3bI (CIIUPTOBOE W MOJIOYHOKHCIIOE). 3HAYeHUE TIIIOKO3bI U €€
NPOU3BOJHBIX ISl 4elloBeka. HaxokaeHue mmoko3bl B mpupoae. Dpykrosza —
CTPYKTYPHBIN U30Mep TTI0K03bl. CTpOCHHE U CBOMCTBA (PPYKTO3HI.

Jucaxapuabl (MajnbTO3a U caxapo3a), UX COCTaB, CTPOEHUE, CBOMCTBA. Peakius ¢
ruapokcuaoM Meau (I1), rupponus. Tlonucaxapuasl. Kpaxman. Coctas, cTpoeHue.
XUMHYECKHE CBOMCTBA: peakuus ¢ vomom, rugponus. lIpeBpamenue kpaxmana
nuiy B opranusme. Inukoren. [emmonosa. Cocras, cTpoeHUE, CBOMCTBA..

Tema 2.10.

A3oTcoaep:xanue OpraHudecKre coeuHEeHM s

Amvunbl. Knaccuduxamus. M3zomepus u HOMeHKIaTypa aMuHOB.  OCHOBHBIC
CBOMCTBAa aMUHOB.. ApoMarnueckrue amMmuHbl. AHWINH. Ero ctpoenne. @u3znueckue
U XHMHYECKHE CBOMCTBAa IEPBUYHBIX APOMAaTUYECKUX AMUHOB Ha IpUMEpE
aQHUJIMHA.

3HauE€HWE AaHWJIMHA B OPraHUYECKOM cHHTe3e. [Ipou3BOACTBO KpacuTeneil,
B3pBIBUATBIX BEUIECTB, JIEKAPCTBEHHBIX IIPENaparoB. [TonsTe 06
aMuHOKUcJIOTaX. L- AmuHOKHMCHOTH. WX 3Hauenne B mnpupone. Hazpanue
aMUHOKUCIOT. Buael wuszomepun. @Dusznueckue U XUMHUYECKUE CBOMCTBA
AMHUHOKHCJIOT.

benku kak Owomonumepsl aMHHOKHUCIOT.. l[lonmumenTuanas Teopusi CTPOCHUS
6enkoB. CTpoeHHEe TENTHAHOW TPYIIUPOBKUA. YCIOBUS TPOBEIACHUS THUAPOIN3A
oenkoB. buonornyeckne ¢Gynkuuu OenkoB. depmenthl. CrnenuduvHOCTh WX
neiictBus. Mcmonp3oBaHue (EPMEHTOB B Pa3IUYHBIX OTPACIAX HAPOJHOTO
XO35IMCTBA.

Tema 2.11.

CuHTe3 BHICOKOMOJIEKYJISAPHBIX BellleCTB

OCHOBHbIE METONIbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX COCIMHEHUH — peakiuuu
noiMMepu3auu U nonukoHjaeHcauuu. [lmactmaccel u kayuyku. CHHTETHYECKHE
BOJIOKHA; Poib XWMHM B CO3aHMM HOBBIX MATE€PHUAJIOB, MPAKTHYECKOE
WCIOJNb30BaHUE TOJMMEPOB U BO3HUKHOBEHHE HSKOJIOTHYECKOW MPOOJIeMbI
BTOPUYHON TMepepadOTKU TOJMMEPHBIX MPOAYKTOB. bynyiee mMmoinuMepHbIX
MaTepuasoB.
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3.3 TemaTruveckuii IVIAH U colepKaAHUE Y4eOHOM TMCUMIVIMHBL « XUMUA»

HaumeHnoBaHmue pa3aejaoB u
TEM

Conep:xkaHnue yueOHOro MarepuaJa,
l1aGopaTopHble U NPaKTHYecKUue padoThl,
CaMOCTOsITeJIbHAsi padoTa o0y4aroummxcs,
KypcoBasi padoTa (mpoeKT)

Oo0neMm
9a2C0B

1

2

Pazgen 1.

O011asi 1 Heopranuveckass XuMusi. (564)

Tema 1.1.
OCHOBHBI¢ XUMHYECKHE
NOHATHUSA U 3AKOHBI XUMUH

Cooepircanue yueonozo mamepuana

[IpencraBieHus O CTPOECHUH BEIIECTBA.
BanentHoCTh. XuMuueckue ¢popmynsl OCHOBHbBIE
3aKOHBI XUMUH.

[IpakTnueckas padora 1:

«PacdeTsl Mo XUMU4YECKUM (HOpMYIIaM.»

Camocmoamenvhan paboma
Hanucars GpopMysIbl 0CHOBHBIX KJIACCOB

HCOPraHNMYCCKUX BCIICCTB 110 BAJICHTHOCTHU

[IpoBecTu pacueTsl M0 XUMHUYECKUM (opMysiaM Ha
OIIpENIETICHUE MAaCCOBOM JIOJIN BEIIECTBA, JOJIN
IPUMECH.

Tema 1.2.
Ilepuonuyeckuii 3aK0H 1
nepuoaMYecKasi cucreMa
XHMHYECKOI0 3JIEMEeHTAa
JI.M.MeHnaejeeBa.

Cooeporcanue yuedbno2o mamepuana

Ilepuonnueckuit 3axkon JI.M.Menneneesa,
nepuoaudeckas cucrtema. CTpoeHne aroma.
Pacnipenenenne AJIEKTPOHOB o
SHEPTEeTUYECKUM YPOBHSM M TOJTYPOBHSIM.
CocrapieHue 3IEKTPOHHBIX GOPMYIT

Ilpakmuueckan paboma?2 «Pacnpenenenue
3NIEKTPOHOB 0 PHEPreTUYECKUM YPOBHSIM.
DJIEeKTPOHHBIE (DOPMYIIBIL.

\Konmponvnasa paooma : CocraBieHue
PIIeKTPOHHBIX (hopMyn aToMoB X.0.

Camocmoamenvnan paboma
[ToaroToBUTH AOKIA] (MIPE3EHTAINIO) O

/1.1.MeHieneeBe 1 0 IEPUOUUECKON CUCTEME

PacripenienieHne aeKTPOHOB M0 SHEPTETHYECKUM
ypoBHsIM. CocTaBlIeHUE NIEKTPOHHBIX (hopMys

BaneHTHOCTH U BaJIEHTHBIE BO3MO)KHOCTH.
OnpeneneHue BAJICHTHOCTH JJIEMEHTOB 110
XUMHUYEeCKUM (hopMmynam.

Tema 1.3
CTpoeHue BelecTBa

Cooepircanue yueonozo mamepuana

8u

YenoBus 00pazoBaHusl XUMUYeCKo# cBsizu. MoHHas,

NnoJsipHad W HENOJISIpHAA KOBAJICHTHBLIC CBA3MU.
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Mertamueckass 1 BOAOPOJHAsI CBA3U. ATrperarHoe
COCTOSIHUE BellecTB. YUCThIe BEIIECTBA U CMECH.
JlucriepcHbIE CUCTEMBL.

Camocmoamenvnas padoma.
OnpeneneHue BUJa XUMUYECKOW CBA3M: HOHHAs
BOJOPOJHAS, KOBAJICHTHAs (monsipHast  u
HENoJIsIpHast), MeTaJlJIN4ecKas

Tema 1.4. Cooepircanue yueonozo mamepuana 6u.
Boma xak pacTBopuTeb. HaceieHHbie 1 6
Bona. PacTBopbl. HeHaChIIIEHHbIE PACTBOPLL. MaccoBas 10Jis
JJIeKTpoaNTHYECKAS [PACTBOPEHHOTO BEMIECTBA. DJIEKTPOIUTHYECKAsT
AHcconHanm;. nucconuanys. CUIbHbIE M CIIA0BIE DIEKTPOJIUTHL.
BomopoHbIii MOKa3aTesb.
Tema 1.5. Cooepircanue yueonozo mamepuana 9
Knaccudukauus OCHOBHBIE KJIACChI HEOPIaHMYECKHUX BENIECTB M MX |8
HEOPraHu4YecKux XapaKTePUCTHKA: KUCIIOTHI, OCHOBAHHS, OKCH/IBI U
COelMHEHNH U UX CBOMCTBA [COJIN.
UlaOopaTtopHas paGora Nel«3yuenne 1
XUMHUYECKMX CBOMCTB HEOPraHUYECKHX
COCTMHEHU I
Tema 1.6.
Cooeporcanue yuedbnozo mamepuana 9

XuMUYeCKHe peakmum

Knaccudukarmus xumuueckux peakuuin. CKOpPOCTb
XUMHYECKUX peakiuuil. PakTophl, BIUAIONIUME HAa
CKOPOCTh XMMHYECKUX peakiuil. XUMHUYECKOe
[PaBHOBECHUE U YCIOBUS €r0 CMEICHHUSI.

Vlabopamopnas paooma 2«®Daktopsl, Baustonme |1
Ha CKOPOCTb XMM. PEaKIuii»
Camocmoamenvnasn padoma odyuarouwuxcs
Hanucarbs popmysbl 10 BaJIGHTHOCTH. 1
Hanucarb 1 ypaBHATH PeakIuy , ONPEACTUTh THIT
peakunuCoCTaBUTh ANEKTPOHHBIN OalaHC st
OKHCIIUTEILHO-BOCCTAHOBUTEIBHBIX PEaKIIMIA. 1
Tema 1.7. Cooepircanue yueonozo mamepuana 6

XuMHus MeTaJ1JI0B
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[lo10XE€HNE METAIOB B Hepno;mqecxoﬁ CHUCTEMEC U
0COOCHHOCTH QJICKTPOHHOI'0 CTPOCHUA HX ATOMOB.
Du3nyeckue M XUMHUYCCKHE CBOMCTBA METaJlIOB.

XuMmuueckass ©  DIEKTPOXMMHYECKas KOPPO3Us
MeTaJUIoB.  3ammra OT  Koppo3uu.  OOmas
XapaKTCPHUCTHUKAa MCTAJIOB TINIABHBIX IOATPYIII

BaxHeline CriaBbl )KeJe3a, YyryH, CTIb.

IIpakmuueckaa paboma 3. 3HAKOMCTBO C 1

00pasiiamMu MeTalioB U Ux pyaamu ( padoTa ¢

KOJIICKIIASIMH )

Camocmoamenvhasn paboma odyuarouuxcs

. 1.MeTtayipl TI1aBHBIX TIOATPYII ¥ MOOOYHBIX 1

MOJITPYIII , KX OCOOCHHOCTH U PUMEHEHHE

2. «CruiaBpl METaJUIOB, UX TPUMEHEHUE B YKU3HM 1
Tema 1.8. Cooepircanue yueonozo mamepuana 6

XuMHA HEMETALIIOB

OO0Ime CBEOEHUSI O HeMeTallax.
CBOMCTBA.

Crpoenune u
OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC

CBOWCTBA.

Camocmoamenvuas paboma

1.«O06mast xapakTeprucTHKa HEMETAJIIIOB, X

1
0COOEHHOCTI
. 1
2.<(HpI/IMeHeHI/IC HEMECTAJIJIOB B HAIIICH KU3HU
Ponb MerasioB U HEMETaIOB B Moel mpodeccuu
Ypok-060011eHust JlnddepeHnpOBaHHbIHN 3a4eT. 2
UTOI'0 ayIUTOPHBIE, S64acos
U3 HUX:
3anstus 50
[Ipaktuyeckue 3
JlaGopaTopHbie 2
Konrponbhnas 1
CamocrosarenbHas paboTa 15 yacoB
Paznea 2. Oprannyeckas xumus (71 gac)
Tema 2.1. Cooeporcanue yuedno20 mamepuana 6
BBenenue. OcHOBHBIE Bsenenue. Teopust XHUMHYECKOTO CTpPOCHHUs|O
MOJIOKEHHUST TEOPHH IA.M.bytneposa. H3omepus. IIprunHe!
XHMHY€CKOro0 CTPOCHUA MHOTO00pa3us OpraHuYeCcKUxX COEIMHEHUN.
A.M.Bytieposa. Knaccudukarus opraHu4eCcKuX COeTUHEHHI.
Camocmoamenvhan paboma
«H. 1 .bymiepoB-OCHOBOIIOJIOKHUK TEOPUU XUM.[2
CTPOEHUSI OPraHUYECKHUX BEIECTB.
Hanucarh W Ha3BaThb CTPYKTYpHBIE (HOPMYIBI2

QITKaHOB (WMH/I. 3a/TaHHS)
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«Knaccuukaiys opraHu4ecKux CoeINnHESHUN
M3omepust. Hanmucars 1 Ha3zBath u3oMepsl C10H22 n
COH20

Tema 2.2. [lpenenbHbie Cooepircanue yueoH020 mamepuana 64

YIJ1€BOIOPOABI [IpenenpHBle  yriieBOmOpoabl, oOmas dopmynals
CTpoeHuEe U cBolcTBa .M3omepus ymiepoaHoro
CKeJIeTa. Cucremaruueckas HOMEHKJIaTypa.
Xumunyeckue cBoiicTBa: IIpakrnueckoe 3HaueHue
[IPEEIIbHBIX YIIIEBOJAOPOIOB..
[{uknoanKkaHb
[IpakTnueckoe 3anaTue Ne 4  “UsrortoBienue(l
MOJIeJIel MOJIEKY/I OPTaHUYECKUX BEIIECTB.
CocraBieHue CTPYKTYPHBIX bopmyn
YIJIEBOIOPOJIOB”.
Camocmoamenvnasn padboma odyyarowuxcs
1.Pemenue 3a/1a4 Ha HaX0XKACHUE MOJICKYISIPHOM
dbopmymsl BerecTBa (yaeOHUK cTp.28 3amaH 6,7). 2
2.Hanucarb ¥ ypaBHSTh peaKIUU TOPEHUS U 5
[pa3nokeHust (MHI. 3a/laHus

Tema 2.3. Conep:xanue y4eOHOr0 MaTepuaia 154

HenpeneabHble

YIJIEBOJOPOAbI
Ankenbl. OOmas ¢opMmyna ankeHoB. ItuieH.|14

Howmenknarypa. [lonydenune ankeHOB. XHUMUYECKHUE
cBoiictBa ankeHOB: [lomumepuzanus. [lonsTus:
MOHOMEp, IMOJIMMEpP, CTENEHb MOJUMEPHU3ALIHH.
CaoiictBa noymasTuieHa. [IpuMeHeHne ITHUIICHOBBIX|
YIJIEBOJIOPO/IOB.
JlneHoBble yriieBoAOpoAb! (YIIeBOIOPOABI C JABYMs]
IBOMHBIMU  CBA3siMH). [loHSATHE O JIMEHOBBIX]
YIJIEBOJIOPO/IAX; ux oOmas dhopmyna;
CUCTeMaTH4ecKass HOMEHKJIAaTypa; BUAbI H30MEPHH.
XUMUYECKHUE CBOMCTBA JHUEHOB B CPaBHEHHH C
ankenamu. [lonumepusanus Oyraguena 1,3 wu
uzonporneHa. [lpupoanslii ©  CHHTETUYECKUU
Kay4yKd, UX IPUMEHEHHE.

AnkuHbl. AueruieH. Ero ctpykTypHas u
pbriekTpoHHast Gopmynsl; [oMonoruueckuit psij
aretrnieHa. Oomas ¢popmyna alkuHOB. Buiel
CTpPYKTypHOU n3oMmepun. Cucremarnyeckas
HOMEHKJIATypa aIKWHOB. XMMHUYECKHE CBOMCTRA..
[lonyyeHue u npuMeHEeHUE aleTHIIeHA

IIpakmuueckaa padoma Ne5. O3naxomnenue c
KonieKyuell Kayuykoe u oopazyamu u3oenui u3
pe3unbL)

Camocmoamenvuas paboma
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1. CocraBnenue peakuii NpUCOEIUHEHUS U
MOJTMMEPH3ALIH

COCTaBUTh TEHETHUECKYIO CBS3b MEXKY Pa3HBIMU
KJIacCaMU YIJIEBOJIOPOJIOB

[IpuroToBUTH AOKIaA (TIPE3ESHTALIMIO)O
C.B.JIebeneBe.; 0 CHHTE3€ UCKYCCTBEHHOTO
KaydyKa, O TIOJIy4eHUH PE3UHBI.

Tema 2.4.
Apomaruyeckue Y.B.

Cooepircanue yueonozo mamepuana
benso.-npencraBuTenb apOMAaTUYECKUX Y.B.
CrpykrypHas dopmyna. [I[puposHbie MCTOYHUKU U
CUHTETUYECKUE CTIIOCOOBI MIOJTyYEeHMUS]
AQpOMaTUYECKUX YIIEeBOJIOpPOJOB.. Pusznueckue u
XUMUYEeCKUe  cBoiicTBa  OeHzonma.  CrpoenHue,
cBoiicTBa ctuposa. [losmmepu3zanus ctupoa.
[IpupoaHble HUCTOYHUKU YIJIEBOAOPO/IOB:
[IPUPOJIHBIM U MOMYTHBIN Ta3bl, HEYTh U KaMEHHBIN
YTOJIb.

Camocmoamenvnasn paboma

«HMcropus oTKpbITHS O€H30I1a, MpUMEHeHHe OeH3051a
«T'omomnoru GenH3ona: Tomyon u ctupoi. CTpoeHue
[MPUMEHEHHE.

IIpupoanbie HCTOYHUKHT [TpupoaHbIif 1 nonyTHBIN HedTsIHOMU ra3el. Hedrh- (2
YIJIEBO0OPO/I0B (uznueckue cpoiicta\. pakiuu HeQTH MPH
npsimoit meperonku. Kpexkunr nedru. [Tuponms.
KokcoxuMuueckoe mpou3BOJCTBO.
IIpaxmuueckasn pavoma Ne 6 1
«O3HakoMieHHe ¢ oOpa3uamMu HeTu U
[POAYKTaMU ee repepadoTKu
\Konmponvnasa paooma Ne 2« Ipenenbubie u 1
HEenpeaeNbHbIe YTIIEBOAOPOIbI»
Tema 2.5 Conep:xanue yueOHOro Mmarepuaja 3)
Kucaopoaconepskamue
oprannyeckue coequueHusi (CrupTsl. CTpoeHUE IPeAeTbHBIX OJHOATOMHBIX 4

criupToB ['oMOsTIOrMYecKuil psiji CUPTOB.
CtpykTypHas uzomepus (M30Mepusi yriepoIHOTO
CKeJIeTa U MOJIOKEeHHE (PyHKIIMOHATIBHOM TPYIIIbI).
PaniioHanbHast U cucreMarnyeckass HOMEHKIIATypa.
(OCHOBHBIE CIIOCOOBI MTOTYYEHUS CIIUPTOB.
Dus3nyecKue CBOWCTBA CIUPTOB. XUMHUYECKUE
CBOMCTBa CIUPTOB. MeTtaHon u 3raHou. Mx
[IPUMEHEHUE U TPOMBIILICHHBINA CUHTES.
I10BUTOCTH CIUPTOB, TYOUTENBHOE JCCTBHUE HA
OpPraHu3M 4YejioBeKa. [ eHeTnueckas CBsI3b MEXIY
YIJIEBOIOPOJaMU U CIUPTAMU

MHOroaTOMHBIE CIIUPTHI, UX CTPOCHHUE.
(OcoOeHHOCTH CBOMCTB MHOTOATOMHBIX CITUPTOB.

KadecTBeHHAs pCaKknrd Ha MHOTOATOMHBIC CITUPTHI
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— B3aumoJiericTBre ¢ ruapokcuiom menu (I1).
[IpuMeHeHue STUIICHITIMKOIIS U TIHIIEPUHA.

UlaboparopHas padoraNe 3

«PacTBOpeHHe IMlLIepUHA B BOJE U KauyeCTBEHHAs
[peaKliisg Ha MHOTOAQTOMHbBIE CIIMPThI»

@enonel.  Ompenenenne kimacca (enonos. Ux
CTpOE€HHE U CBOIcTBa. SNOBUTOCTH (PEHONOB,
CyOUTEIbHOE IEUCTBHE HA OPraHU3M YeJIOBEKa

Camocmoamenvnasn paboma
«CrupThl U WX BIUSHUE Ha 370POBBE YEIIOBEKA»
«MHOTOaTOMHBIE CIUPTBI U UX TPUMEHEHUE B

PKAZHI 2
«DeHoIbI- ToTb3a U BPEM
Tema 2.6. Cooeporcanue yuebnozo mamepuana 34
Aabaeruanl. KeToHbl.
Onpenenenue KJlacca QJTBJICTHJIOB. x| 3

¢ynkunoHanbHast rpynma. OO6mas  ¢opmyna,
TOMOJIOTHYECKUN Pl W CTPYKTYpHas H30MepHs
alpIeruaoB. PanuoHanpHas H CHCTEMaTHdecKas
HOMEHKJIaTypa. [Tonyuenue " CBOMCTBA
anpaerunoB.. Ilomgatnme o kmacce KeToHoB. MXx
dbyHKIIMOHANBHAS Tpymma. CXOACTBO U pa3vyuue B
CBOMCTBAX aibJErUJ0OB M KETOHOB. AIIETOH..
TokCHYHOCTL IEHUCTBUS aIbIETHIOB M KETOHOB HA
JKHBBIC OPTaHU3MBI.

Camocmoamenvnan paboma

CooOmrenns: TOKCHYHOCTD AEUCTBUA albIEeTUI0B U |4
KETOHOB Ha JKHUBbBIE OPraHU3MBI.
Tema 2.7. Cooeporcanue yuedbno2o mamepuana 34

KapOoHoBbI€ KHCJIOTHI

Omnpenenenue Kiacca KapOOHOBBIX KHCJIOT. X
dyHKIMOHANBHAs rpynmna.. OOmas dopmyna u

FOMOJIOTUYECKUI PAJl MPEAETbHBIX OJHOOCHOBHBIX|
KapOOHOBBIX KUCIIOT. BUabI CTpyKTYpHOI H30MepuH.
Cucremarnueckass HoMeHknarypa. [lonyuenue wu
¢dusznyeckue cBOWcTBa KApOOHOBBIX KHCIOT.
IX¥UMHUECKHE CBOMCTBa KapOOHOBBIX KHCIOT.
Baxueiiime npencTaBUuTeN KapOOHOBBIX KUCIIOT.
Vlabopamopnas padboma Ne4 1lonyyenue

[YKCYCHOM KUCIJIOTBI ¥ U3y4eHUE CBONUCTBA 1

KapOOHOBBIX KHCIIOT.

Camocmoamenvuasn paboma.

Hanucarp 1 ypaBHATH peakiuy, XapakTepHbIe A1 |2

KapOOHOBBIX KHCIIOT

KapOoHOBBIE KUCIOTH U UX IPUMEHEHHUsI B KU3HH |2
Tema 2.8. Cooepircanue yueonozo mamepuana 4q

Caoxuble 3¢pupsl. Kupbl.
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CtpoeHne clnoxHBIX 3¢upoB (obmas ¢dopmyna).
Peakimu  srepudukanuu.. WX mNOpuMeHEHHE B
HapOJ/IHOM XO3SIICTBE, POJIb B IPUPOJIE.

UKupsl 1 ux coiictBa. @PU3NYECKUE U XUMUYECKUE
CBOICTBA >KMPOB: TUJIPOJIU3 KUPOB; UX OKHUCIICHUE;
CUPUPOBAHUE KUIKUX KUPOB.

UlabopaTopHasi pa6ora Ne 5

«CpaBHEHME CBOWCTB MblIa M CHHTETHUYECKHX
MOIOIIMX CPEACTB

Camocmoamenvnasn paboma

w

«Mpl1a, KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT U |4
MX TIPOU3BOTHBIX)
«CUHTETUYECKHIE MOIOIINE CPEICTBAY
N3ydyeHue MOIOIuX CBOMCTB pa3IMuHbIX BHIOB
MBbLIA.
Tema 2.9. Coodeporcanue yuebnozo mamepuana Sy
YriaeBoanl [lousiTie " Kiaccudurarus VIJIEBOJIOB.|6
MoHocaxapu/bl.. CrpoeHne  DIIOKO3bl  Kak
MHOTOATOMHOTOQJIbICTHUI0 CITUPTA. XUMHUECKUE

CBOIICTBa IIIOKO3bL,). Buasl OpokeHUs INIIOKO3bI
(cnpTOBOE M MOJIOUHOKHUCIIOE). 3HAYEHHE IVIIOKO3bI
1 e¢ TMPOW3BOJHBIX I dYeloBeka. HaxoxkaeHue
CTI0Ko3bl B mpuposie. Dpykroza — CTPYKTYpPHBIN
n30Mep DIOKO3bl. CTpOEHHE U CBOMCTBA (DPYKTO3HI.
Hucaxapuasl (Manbpro3a M caxaposa), UX COCTaB,
CTpOCHHE, CBOMCTBA. Peakius ¢ ruApOKCUIOM MEON
(IT), runpomms. IMommcaxapuapl. Kpaxman. Cocras,
CTpO€HHE. XHMHYECKHE CBOWCTBA: pEaAKIUs C
fionoM, ruaponus. [lpeBparienrue Kkpaxmana OUIIHA B
opranuszme. Inmkxoren.  Ilemmomo3za.  Cocras,
CTpOEHUE, CBOMCTBA..

Vlabopamopnas paboma Ne6 KauecTBeHHbIE
[PEaKLIUU Ha YIJIEBOIbI

Camocmoamenvnasn paboma

«KagecTBeHHOE OMpeesieHrne Kpaxmana, IIII0KO3bI B
[PA3TTUYHBIX TPOAYKTaX»(MCCIIe0BaTEIbCKAS
paboTa)
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Tema 2.10.
A3oTcoaep:kamme
OpraHuyecKue CoeNHEeHUs!

Cooepircanue yueonozo mamepuana
|AMUHBI. Knaccudukarms. N3omepus 51
HOMEHKJIaTypa aMHHOB. OcCHOBHbBIE CBOMCTBA

AMUHOB.. ApoMarudeckue aMuHbl. AHWIMH. Ero
cTpoeHre. PU3NYECKME U XUMHYECKHE CBOWMCTBA
[MEPBUYHBIX APOMATUYECKUX AMHHOB Ha MpUMEPE
AHUJIMHA.

3HaueHWe AaHWIMHA B OPraHUYECKOM CHHTE3€.
[Ipon3BOACTBO KpacuTENEH, B3PbIBUATHIX BEILECTB,
ITEKapCTBEHHBIX IPEINApaToB. [Tonstre o0
aMHHOKHUCIIOTaX. L- AMHHOKHCIOTEL. MX 3HaueHuE B
npuponae. Hazpanue aMuHOKHUCIOT. Byl nzomepun.

dusuueckue " XUMHWYECKIE CBOWCTBA
AMUHOKHUCIIOT.
benku Kak OHOTIOIMMEPHI aMUHOKHCIIOT..

[lonunentuaHas  Teopust  CTPOEHUS  OEJIKOB.
CTpoeHue MENTUIHOW TPYNIHPOBKU. YCIOBUS
[poBefieHUsT ruaponusa OenkoB. buonornueckne
¢ynkuun GenkoB. @epmenTsl. CrienupUYHOCTD UX
EeNCTBHS. Hcnons3zoBanue bepMeHTOB B
[Pa3JINYHBIX OTPACIIAX HAPOJHOTO XO35MCTBA.

Vlabopamopnas padomaNeT«PacTBopeHHe OSIKOB B
Boje. Jlenmarypamus OenkoB . KadecTBeHHBIC
[peaKLny Ha OEKI»

CamocrosiTesibHast padora

1
«AHUJIMH- KaK KPacHUTEIIb 1
«benku- 0cHOBaA KUZHN»
|Konmponvhasa padboma «A30Tcoqepxaniue 1
YTJIEBOJOPOIBI»
Tema 2.11. Cooeporcanue yuedbnozo mamepuana 74
Cunre3 (OCHOBHBIE METO/BI CHHTE3a BBICOKOMOJIEKYISAPHBIX(O

BbICOKOMOJIEKYJISIPHBIX
BellecTB

COCNMHEHUN — peakuuud NOJUMEpU3alUUd U
nonukoHAeHcanuu.  [lmacTMaccel M KayyykKw.
CuHTeTHYeCcKHEe BOJIOKHA; Poib XMMUU B CO3IaHUU
HOBBIX MaTE€pUAJIOB, MPAKTUYECKOE HCIIOJIb30BAHUE
MOJIMMEPOB U BO3HUKHOBEHHE JKOJOTUYECKOU
MpoOieMbl BTOPUYHOM MepepadOTKH MOJUMEPHBIX
MpoAyKTOB. bymyliee moiuMepHbIX Marepraios.
Vlabopamopnasa paooma Ne8 «Pacno3naeanue
niacmmacc u CUHmMEMUYecKUX 60710KOH) .
Camocmoamenvuan paboma
«OrnpeneneHre XMMUYECKOTO COCTaBa  MOEH
0JIEXKIbI M €€ DKOJIOTHYHO CThb»(MCCIIE0BATENIbCKAS
aboTta)

Htoro 3a 2 cemectp
ayIMTOpHbBIE, U3 HUX:
3ansartus 60
JIaGoparopHblie 6
[IpakTnueckue 3
KoHTponbHbIE 2

71 yac

19




CamocTostesnpHas pabora 48
Tema 2.12.
KonTpoabHnas padora Jugghepenyupoeannviii 3auem 2
Bcezo: | [127

3.4. XapaKTepUCTHKA OCHOBHbIX BH/I0B Y4eOHOM /1A TeJIbHOCTH

o0yuyaommxcs

Conep:xanne o0yueHust

XapakTepuCcTHKA OCHOBHBIX BH/IOB /1eATEJIbHOCTH (HA YPOBHE
yueOHBIX JelcTBUIA)

Pazpen 1
Tema 1.1
OCHOBHBIE XUMUYECKHE

IIOHATHUA U 3aKOHBI
XNUMHUHN

[locTanoBka 3amauu, (GOpMYIHpPOBAHHE TUIOTE3bI, HCIOJIb30BAHUE
pPa3IMYHBIX BHUJAOB II03HABATENIbHON JESITEIbHOCTH M OCHOBHBIX
WHTEJJIEKTyaTIbHBIX onepanui (mocTaHoOBKH 3aJa4u,
(dbopMynupoBaHUS TUIOTE3, aHalIM3a M CHUHTE3a, CpPAaBHEHUS,
0000111eHus], CUCTEMATHU3ALIUHY, BBISBICHUS TPUUNHHO-CIIEICTBEHHBIX
CBSI3€H, MMOUCKA aHAJIOTOB, (POPMYIUPOBAHUS BBHIBOAOB) JUISI pELICHUS
MOCTaBJICHHOM 3a7a4H)

Tema 1.2.

[Tepuoanueckuii 3ak0H
Y TIEpUOINYECKast
CHCTEMa XMMHYECKOTO
JJIeMeHTa
J.11.Mennenecna.

c(OPMHUPOBAHHOCTb MPEICTABICHUH O MECTE XHMUHU B COBPEMEHHOU
HAyYHOW KapTHHE MHpA; MOHHUMAaHHE PO XUMHUHU B (OPMUPOBAHHUH
KpYyro3opa u (pyHKIIHOHAIBHOW IPaMOTHOCTH Y€JIOBEKA JJISl PEIICHUS
MPAKTUIECKUX 3a/1a4;

-c(hOpMHPOBAHHOCTh COOCTBEHHOW TMO3HMIIMM TIO OTHOIICHHIO K
XUMUYECKOH MH(OpMAIIMH, TIOTy4aeMOH 13 pa3HbIX HCTOYHUKOB

Tema 1.3
CrpoeHnue BemecTa

IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (HAaOMIONEeHUS, HAyYHOTO
AKCHEPUMEHTA) AJIsl U3YYCHHSI PA3IUYHBIX CTOPOH XUMHUYECKHX
00BEKTOB U POIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTh
CTaJIKMBAThCA B MpodeccuoHanbHo cepe

Tema 1.4.

Bona. PactBopsl.
ONeKTpoInTHYECKast
JUCCOLAIUS.

-BlIaJICHUE  OCHOBOIIOJIATAIOIIMMHM  XHMHYECKUMHU  HOHSITHIMH,
TEOPHUSIMH, 3aKOHAMHU U 3aKOHOMEPHOCTSAMH; YBEPEHHOE I0JIb30BAHUE
XUMHUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

Tema 1.5.
Knaccudukarms
HEOPraHUYeCKUX
COCIMHEHHUH U UX
CBOMCTBA

'C(l)OpMI/IpOBaHHOCTL COOCTBEHHOM NOo3MuM I10 OTHOIICHHUIO K
XHUMHUYECKOM HH(bOpMaHHH, HOquaeMOﬁ N3 pa3sHbIX UCTOUYHUKOB

Tema 1.6.

-BJIaACHUC OCHOBHBIMH METOAaMH HAay4YHOT'O IIO3HaHWA,
HCIIOJIb3YCMBIMHU B XUMUU! Ha6J'IIOIlCHI/ICM, OINMMCAaHUCM, UBMCPCHUCM,
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XUMHUYECKHUE pEAKLINHU

HKCIIEPUMEHTOM; YMEHHEe 00palarbiBaTh, OOBSCHATH PE3YJIbTATHI
MIPOBE/ICHHBIX OTBITOB U JIEJIaTh BBIBOBI; TOTOBHOCTD U CIIOCOOHOCTD
IIPUMEHATHh METOABI II0O3HAHUS [IPU PELICHUU NIPAKTUYECKUX 3a/1a4;

Tema 1.7.
XHUMHS METAJJIOB

-c()OPMHUPOBAHHOCTh YMEHHS /aBaTh KOJMYECTBEHHBIC OIICHKH U -
IPOU3BOJUTH PACUYEThl IO XMMUUECKUM (OpMYJIaM U YPaBHEHUSIM;
-BJIaJICHUE NpPaBUWJIAMU TEXHUKH O€30IIaCHOCTU INPH HCIOJIb30BAaHUU
XMMUYECKUX BEIIECTB;

Tema 1.8.
XUMHS HEMETAIIOB

-BJIQJICHUE  OCHOBOIIOJIATAOIIMMHM  XMUMHUYECKHUMH  TOHSATHSMY,
TEOPHUSAMH, 3aKOHAMHU U 3aKOHOMEPHOCTSAMM; YBEPEHHOE I0JIb30BAHUE
XUMHUYECKON TEPMHUHOJIOTMEN U CUMBOJIMKOM;

Paznen 2

Tema 2.1.

Beenenne. OcHOBHEIE
TTOJIOKEHHS TEOPUHU
XUMHUYECKOTO CTPOCHUS

- cOPMUPOBAHHOCTD MPEJICTABICHUI O MECTE XUMHH B
COBPEMEHHOM Hay4YHON KapTUHE MUPAa;

A.M.bytneposa.

Tema 2.2. [IpenenbHbie -c(hOpMHPOBAHHOCTh COOCTBEHHOW TMO3HMIIMM TIO OTHOIICHHIO K

YIJIEBOAOPOIBI XUMUYECKON MHPOPMALIHH, ITOTyIaeMOM U3 Pa3HBIX UCTOUYHHUKOB

Tewma 2.3. -c(hOpMHPOBAHHOCTh YMEHHUS J1aBaTh KOJIMYECTBEHHBIC OIICHKH M

Henpenenbubie MIPOU3BOJUTH PACUEThl [0 XUMUYECKUM (OopMyliaM U YpaBHEHUSIM;

YIJIEBOAOPOABI -BJIaJIcHUE MpaBWJIaMHU TEXHUKH 0€30MacHOCTU MPH HCIOIb30BaHUU
XMUMHUYECKHUX BEUIECTB;

Tema 2.4.

Apomaruueckue Y.B.

- IOHUMaHKUE POJIU XUMUU B GOPMUPOBAHUU KPYro3opa u
(yHKIMOHATIBHOW IPaMOTHOCTH Y€JIOBEKA IS PEIICHUS
npakTuueckux 3amad. [locranoBka 3amauu, GopmMynupoBaHue
TUTIOTE3HI.

Tema 2.5 Tlpupoaasie

- C(i)OpMI/IpOBaHHOCTB YMCHUA [JaBaTb KOJUYCCTBCHHLIC OLCHKU U

HCTOYHHUKH IMPOU3BOJAUTL PACUYCTHI 110 XUMHUYCCKHUM (1)OpMy.TIaM " YPAaBHCHUAM;

YIIIeBOAOpO 0B -BJIAZICHUC TIpaBUJIaAMU TCXHUKHU 0e30IMacHOCTH Ipu UCIIOJIb30BAHUHN
XUMHUYCCKUX BCIICCTB,

Tema 2.6 -BJIaICHUC OCHOBHBIMH METOAaMH HAay4YHOT'O IIO3HaHWA,

Kncnopo;[co;[epxcamne HCIIOJIb3YCMBbIMU B XUMUHU! Ha6J'IIOIlCHI/ICM, ONMMCaHUCM, UBMCPCHUCM,

OpraHu4eCKuc OKCIICPUMCHTOM; YMCHUC 06pa6aTBIBaTB, OOBICHATH PE3YIbTAThI

COCAMHCHUA NPOBCACHHLIX OIILITOB U JACJIaTh BBIBOJbBI; TOTOBHOCTH U CIIOCOOHOCTH

NPUMCHATH MCTOABI MO3HAHWS MTPU PCIHICHUUN MTPAKTUYCCKUX 3a1a4,
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Tema 2.7.
Anpaernapl. KeTOHEBL

-00BSACHATH PE3YIBTATHI IPOBCACHHBIX OIIBITOB U JACJIATh BLHIBOJbI;
TOTOBHOCTB U CIIOCOOHOCTh IMPUMCHATH MCTOJAbI IIO3HAHUSA IIPU
PCIICHNHU IMPAKTUYCCKUX 3aaa4

Tema 2.8.
KapOoHOBBIC KHCTIOTHI

- c(OpMHUPOBAHHOCTh YMEHHS J1aBaTh KOJHMYECTBEHHBIEC OIICHKH WU
IPOM3BOJMTH PACUETHI MO0 XUMUYECKUM (DOpMYIIaM B ypaBHEHHSM;
-BJIaJICHUE MpaBWJIaMU TEXHUKH O€30IaCHOCTU TNPH HCIOJIb30BaHUU
XUMHUYECKUX BEIECTB;

Tema 2.9.
CrnoxHble 3¢upsbl.
Kupsr.

- OOBSICHATH PE3YIbTAThI IPOBCACHHBIX OIBITOB U JACJIATh BHIBO/bI,
TOTOBHOCTE M CIIOCOOHOCTE IMPUMCHATH METOAbI ITIO3HAHUWSA ITPU
PEIICHUH MMPAKTUYCCKUX 3aaa4

Tewma 2.10. c(hopMUPOBAHHOCTh YMEHHUS J1aBaTh KOJIMYECTBEHHBIC OIICHKH W

YrneBoapl MIPOU3BOJUTH PACUYETHI 10 XUMHUUECKUM (HOpMYTIaM U YpaBHEHUSIM;
-BJIQJICHUE TIpaBUJIAMU TEXHUKH O€30TACHOCTH TMPHU HCTOIb30BAHUU
XMUMHYECKHX BEUIECTB;

Tema 2.11.

Azorcoaepxamnue - 00BSACHATD PE3yNbTaThl MPOBEACHHBIX OTBITOB U JI€NaTh BHIBOIBI,

OpraHUYeCcKHe TOTOBHOCTH M CIIOCOOHOCTh IPUMEHSATH METO/IbI IO3HAHUS ITPU

COEIMHEHUS pELICHUH TPAKTUYECKUX 3a]1a4

Tema 2.12.

Cunres - IOCTAHOBKH 3aJ1auu, GOpMYIMPOBAHUSI TUIIOTE3, aHATIN3A U

BBICOKOMOJIEKYIISIPHBIX CUHTE3a, CPaBHEHUs, 000O0IICHHsI, CUCTEMATU3alliH, BbISBICHUS

BEILIECTB NPUYMHHO-CIIEICTBEHHBIX CBSI3€H, MOMCKa aHAJIOTOB,

(dhopMynupoBaHUs BHIBOAOB) AJISl PELICHHS IOCTABICHHON 3a1a4l
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5. YCJIOBUS PEAJIM3ALIUU TPOT'PAMMBI YUEBHOI
JANCHUIIJIMHBI «XUMUWUS»

5.1. Tpe6oBaHUsI K MUHMMAJILHOMY MAaTE€PHAJIbHO-TEXHHYECKOMY
o0ecreYeHu o

Peanmuzanus mporpaMMbl JTUCIMIUIMHEI TPeOyeT HaMHUMs Y4eOHOTO KaOuHETa U
71a00PaHTCKOW: B KOJUIEIPKE WMEETCS:

- y4eOHbIN KaOMHET XUMuUH, Jadopantckas (kab6.301)

- MOCaJ0YHbIE MECTA MO KoJnyecTBy oOydaromuxcs - 30

- pabodee MeCTO TperoIaBaTes.

O6opynoBaHue yueOHOro KaOMHETA:

1. Harnsquelii 1 pa3gaTodHbiil MaTepualt: TabIuIIbl, 1€MOHCTPALMOHHOE
00OpynoBaHUE, MOJIETTN KPUCTAJUTMYECKUX PEIIETOK KOJUICKIINH, HaOOPHI
PEaKTUBOB, MYJISDKH, MOJICIH, peiIbe(HBIC TaOIUIIBI.

2. TexHuuecKHe Cpe/ICTBA OOYICHHUS : HET.

3. Xummueckoe 000pya0oBaHUE: TPUOOPHI, MTOCYNA, TPUHAICKHOCTH IS

POBEICHUS JEMOHCTPAIUNA U JTA0OPATOPHBIX PAOOT.

4. Pa3maroyHblii MaTeprall Ha MeYaTHON OCHOBE (TaOJIMIIBI, KapThl, YYCOHHKH,
JTUIAKTHYCCKUN MaTepHalI).

5. DkpanHO-3ByKOBBIE cpenicTBa 00yueHus (33CO): BuaeohuaIbMbl
(kuHO(UIIBMBI), TUAPUITBMBI, THATIO3UTUBBI-CIANIBI, ).

5.2. MudopmanmoHHoe odecnieyeHre 00ydeHH s
[lepedyeHs pekoMeHTyeMbIX yUeOHBIX U3aHui, IHTepHeT-u31aHui,
JOTIOJITHUTEIbHOU JINTEPATYPHI:

Jlns odyyaromuxcs:
OcHoBHble UCTMOYHUKUL:
1.Tabpuenan O.C., Ocmpoymos U.I" Xumus: yuebHuK 0 cmyoeHmos
npogheccUoOHaNbHBIX 00PA308AMENbHBIX OP2AHUZAYULL, 0CBAUBAIOWUX NPOdeccul U
cneyuanvrocmu CIIO. — M., 2017
2.I'abpuensan O.C. u 0p. Xumus. Ipakmuxym: yueb. nocodoue 0151 cmyoenmos
npogheccUoHaIb-HbIX 00PA308AMENbHBIX OPSAHUZAYUL, 0CBAUBAIOWUX NPOpeccul U
cneyuanvrocmu CIIO. —M., 2017
3. Xaxannna T.W., Hukutura H.I'., I'pebenpkoBa B.U., Heopranndeckass Xumusi.
Y4.mocobue aiist CTyneHToB Mpo(decCHOHANBHBIX 00pa30BaTeIbHBIX OpTraHUu3aIlni,
ocBanBatomux npodeccun u cnenuansaoctu CI1O. — M., 2017., uctounnk: 9bC-
FOpaiit, www.biblio-online.ru
4. OneitnukoBa H.H., Mypassesa I[.I1. Xumusi. Anroputmsl perieHus 3ajad u
TecThl, 3-¢ u3a. Yueonoe nocoodue st CI10. Ucrounuk: DBC-FOpaiit, www.biblio-
online.ru
Jlononnumenvhvie ucmouHuku:
1. MapteinoBa T.B., Apramonosa U.B. Xumust. YueOnuk u npakrtukym ais CII1O,
2019 r. 9BC-IOpaiit, www.biblio-online.ru
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2. llep6akoB B.A., bapboruna H.H., BnacoBa, O6mas xumusi. COOpHUK 3a1a4, 2-€
u3nanue, nepepad., YueoHoe nocodue anst CIIO, 2019 r. bC-HOpaiir,
www.biblio-online.ru

1.T'abpuensu O.C.u ap. Xumus: nocodbue ais noarotosku k EI'D: yue6.nmocobue
IUISL CTYAEHTOB MPO(eCcCHOHATBHBIX 00pa30BaTENbHBIX OPraHU3aLUH,
ocBauBatonux npodeccun u cnenuaib-noctu CIIO. — M., 2017

2.T'abpuensu O.C., JIbicoBa I'I. Xumus. Tectsl, 3a1auu U yIpa>KHEHUS :
yue0.1mocobue s CTyIeHTOB NpodeCcCUOHaIbHBIX 00pa30BaTEIbHBIX
opra"u3aiuii, ocBauBaromux npodeccuu u cneruanpHoctu CI1O. — M., 2017
3.I'E.Pya3utuc @.I" ®enbaman «OcHOBBI 00111e# xumun» usa. [Ipocsemnienue
2017 r

4.CnankoB u ap. Xumus st ipodeccuil U CrenuaibHOCTE!
TeXHUYECKOronpoduiig (3NeKTpoHHOE puiiokenue). — M.,2017

5.TI'abpuensa O.C. Xumusi: yuae0.17s crya. npod. yueb. 3aBenenuii / O.C. M.,
2015

6..C.T. CarbannunaP.A.Jlunua«OcHOBBI 001el xumuny» u3a. [Ipocsemenue 2016
.

7. AnapueB A.U., Aponunos JI.W. Obmas xumusi, COOpHUK 3aJaHHUI ¢ IpUMepamMu
pemenus, 2 — ¢ usz. Ucrounuk: DbC-FOpaiit, www.biblio-online.ru.

8. Kamunckuit B.A. Opranuueckast XaMus: TECTOBBIE 3a/IaHUsI, 3a7a4l U BOIIPOCHI,
2-¢ 3. Ucrounuk: DBC-HOpatit, www.biblio-online.ru

9. BunbkoB A.A., ITectoB A.B. Oprannueckas xumusi. 3aa4u ¥ ypaKHEHHUS.
Yuebnoe nmocobue s CIIO. Ucrounuk: DbC-I0paiit, www.biblio-online.ru

HNuTepHeT pecypesnl:

http://www.chemistry.narod.ru/ - Mup xumuu

http://hemi.wallst.ru/ - Xumusi. OOpa3oBaTenbHbINi CANT IS IKOJILHHUKOB H
CTY/ICHTOB.

http://www.college.ru/chemistry/ - Otkpsitbiit Komnemk: XumMus. DIeKTpOHHBIN
y4eOHHK T10

OpraHWYeCcKOW U HeopraHuveckoi xuvbb/

Jlna npenooasamens:

1.T'abpuensu O.C., OctpoymoB WN.I. Xumus: yaeOHUK 7151 CTYIEHTOB
nmpoeccuoHaIbHBIX 00pa30BaTENbHBIX OpPraHU3aIiii, OCBAMBAIONIUX MPodeccuu
ncnenuansHoct CIIO. — M., 2017

2.T'abpuensu O.C., OctpoymoB U.I. Xumust nist mpodeccuit u
CHEIUaTbHOCTEHECTECTBEHHO-HAYYHOTO MPOGUIIs: yUeOHUK JIsl CTYICHTOB
npoecCuoHaATBHBIX 00Pa30BaTEIbHBIX OPraHU3AIUH, OCBAMBAIONIUX MPOGECCHN U
cnemmanpHocT CITIO. — M., 2017

3.T'abpuensn O.C. u np. Xumus. [Ipaktukym: yue6. mocodue st CTyIeHTOB

PO ECCUOHANIB-HBIX 00PA308AMENbHBIX OP2AHUIAYULL, 0CBAUBATOWUX NPOdeccuu
u cneyuanvrocmu CI10. —M., 2017
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4.T'abpuensn O.C.u ap. Xumusi: nocodue aisg noaroroBku Kk EI'D: yued.mocodue
IUISL CTYAEHTOB NMPO(eCCUOHATBHBIX 00pa30BaTENbHBIX OPraHU3aLUH,
ocBauBatoux npodeccun u cnenuaib-noctu CIIO. — M., 2017

5.I'abpuensn O.C., JIvicoBa I.I. Xumus. TecTsl, 3a1a4u 1 ynpaKHEHHUS :
yue0.1mocobue 115l CTYyIeHTOB NpodecCHOHaIbHBIX 00pa30BaTEIbHBIX
opraHuzaiui, ocBanBaromux rnpodeccuu u cnenuanbHoctu CIIO. — M., 2017
6.Epoxun FO.M., KoBanesa N.b. Xumus 1 npodeccuii u ciennaibHOCTEN
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO MPOQuUIeH: yHeOHUK AJI CTYACHTOB
npodeccuoHaIbHBIX 00pa30BaTeb-HbIX OpraHu3aliil, 0CBAMBAIOLUIUX Npodeccun
u crnenuansHocT CIIO.— M., 2017

7.. I.E.Pyn3utuc ®.I'. ®enbaman «OcHOBBI 001el xumun» usa. [Ipocsemienne
2017 r.

Jlononnumenvhvie ucCmouHUKuY:

l.®enepanbHblii 3aK0H. 3ak0H 0T29.12. 2012 Ne 273-D3 (B pen. DenepalibHbIX
3akoHOB OT 07.05.2013 Ne 99-®3, 0107.06.2013 Ne 120-D3,
-. 01 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, 0125.11.2013 Ne 317-D3,
o1 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, 0105.05.2014 Ne 84-D3, ot
27.05.2014 Ne 135-03,
-oT 04.06.2014 Ne 148-®3, ¢ uzm.,BHeceHHbIMU DenepanbHbIM 3aKOHOM OT
04.06.2014 Ne 145-®3, B pea. 0O103.07.2016, c uzm. ot 19.12.2016.)
2. Ilporpamma Ha ocHoBe [IpumepHOIT OCHOBHOM 00Opa3oBaTeIbHON MPOTPAMMBI
cpenHero 001erooopa3oBaHus ¢ yueToM mpoduist mpodeccCuoHaIbHOTO
obpazoBanusi, oceauBaemoit mpodeccun ITITKPC unu cnenmansroctu IIICC3.
3.Ilpuka3z MunuctepcTBa oopazoBanus 1 Hayku PD ot 31 nexabps 2015 . N1578
"O BHECEHUH U3MECHEHUH B (peiepalibHbIN roCynapCTBEHHBIHOOpa30BaTEIbHbIN
CTaHAapT CpeaHero ooiero 00pa3oBaHus, yTBEPKICHHBIUIPUKA30M
MunuctepcTBa oOpazoBanus U Hayku Poccuiickoit @eneparuu ot 17 mast 2012 1.
N413"
4.TlpumepHasi oCHOBHasi 00pa3oBaTesibHas IPOrpaMMa CPEIHETO OOIIETO
oOpa3oBaHus1, 000peHHas pelIeHreM (GeaeparTbHOTO Y4eOHO-METOIUYECKOTO
oOBbeTMHEeHHSI IO 001IeMy 00pa3oBaHuto (TIpoTokoit oT 28 uroHs 2016 . Ne 2/16-3).
5.CnanxoB u np. Xumus 11 npodeccuii v CrenuaibHOCTeH
TEXHUUYECKOTONpOoduiis (ANeKTpoHHOE Tpuiiokenune). — M., 2017
6.I'abpuensa O.C. Xumus: yaeb.1s ctya. npod. yueo. 3apeaenuii / O.C. M.,
2015
7..C.T. Car6anmunaP.A.Jlungun«OcHOBBI 00111e#t XuMun» u3f. [Ipocsemenue 2016

HNHuTepHeT- pecypcel

http://school-collection.edu.ru/ - Enunast komekmus U poBbIX 00pa30BaTSIbHBIX
pecypcoB

http://him.1september.ru/ - snexTponHas Bepcus ra3etsl "XuMus" TPUIOKEHHE K
"1 cenTs6ps"
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http://pedsovet.org/ - Ilencoser.org. JKuBoe mpocTpaHcTBO 00pa30BaHUsI.
HHTepHET-pecypc COACPKUT TECOPETUICCKUE U MPAKTHUSCKUE MATEPUAITBI IS
MPOBEJICHUS YPOKOB, BHEKIIACCHBIX MEPOTIPHSITHIA

http://www.uroki.net/ - UROKI.NET. noypouyHoe u TeMaTH4decKkoe IIaHUpOBAHHUE,
OTKPBITHIC YPOKH, CIIEHAPHUH IIKOJIBHBIX TPA3THHUKOB KIIACCHBIC YaCHI,
METOIMYECKUE Pa3pabOTKU, KOHCIIEKThI YPOKOB, 1a00paTOPHbBIC, KOHTPOJIbHBIC

paboThI
http://festival.1september.ru/subjects/4/ - ®ectuBaib egaroruyecKux Uaeu

"OTKpBITHIN ypoK". Pa3paboTku ypOKOB [0 XUMHUH
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5. KOHTPOJIb U OLIEHKA PE3YJIBTATOB OCBOEHHUS YUEBHOM

JTUCLHUATIIAHBI «XUMUSI»

KonTponb u onieHka pe3yabTaToB OCBOCHHUS YU4EOHOM TUCITUTUTUHBI
OCYUIECTBISIETCS MPENoJaBaTeNIeM B MPOLECCE:
1.IIpoBeneHus NpakTUYECKUX U Ja0OPaTOPHBIX 3aHATUH,

2. TectupoBaHusl, a TaK>Ke BBINIOJHEHUS UHIUBU1YaIbHbBIX 3aJaHUI

o0y4aronuMucs

3.MtoroBasi oreHKa CTaBUTCA Ha OCHOBaHUU JU(D(PEPEHLUPOBAHHOIO KOHTPOJIS

3HaHMU B popMe 3ayeTa

Pe3yabTarsl 00yueHusi(0CBOEHHbIE
YMEHHSl, YCBOCHHbIE 3HAHUA)

Koab1 popmupyemMbIx
00N X KOMIIeTeHIUH

D opMbI U METObI KOHTPOJISI
U OIlEHKHU Pe3yJabTaToOB
o0y4eHust

B pezynomame oceoenusn
oucyunaunsl odyuarouwuiica
00J1)1CeH yMemb:

COCTABIIATh ANIEKTPOHHBIE U
rpaduueckue GopMyibl CTPOEHUS
AMEKTPOHHBIX 000JI0YEK ATOMOB;

IIPOTHO3UPOBATE XUMHNYCCKUC
CBOMCTBaA OJIEMCHTOB, UCXOOA U3 UX
ITIOJIOKCHUS B HCpPIOI[PI‘IGCKOfI
CUCTEMC U DJICKTPOHHOI'O CTPOCHUA,

-COCTaBJISITh XUMUYECKHE
(dbopMyIbl coeTMHEHUH B
COOTBETCTBUH CO CTETICHBIO
OKHUCJICHUS XUMHYECKUX JIEMEHTOB;

-COCTABJIATb YPABHCHUS
peaKHI/Iﬁ HOHHOTO 0OM€EHa B
MOJICKYIIAPHOM U HOHHOM BHUC,

-p€uiaTh 3aaa49M4 Ha paCTBOPLI;
YpaBHHUBATb OKUCIIUTCIBHO—
BOCCTAHOBUTCIJIBHBIC pCAKIIUU
HOHHO-2JICKTPOHHBIM METOIOM;

-COCTABJIATb YPABHCHUS
TruapoJm3a COJ'ICI\/'I, OIpeacCIATb
KHUCJIIOTHOCTB CPCAbI;

-COCTaBJIATh Ha3BaHUI
COEIMHEHHUH IT0 CUCTEMATUYECKON
HOMEHKJIAType;

OK-4, OK-5, OK-6,
OK-7

Dopmbt KOHMPONAA:

1 .MuauBuyanbHbIA
2.I'pynnoBoi
3.KomOuHupoBaHHBIH
4.CaMOKOHTPOJIb

Memoowvt konmponsa:
1.IIncpMeHHBIH
2.IlpakTnueckuii
3.HaOmroneHue u olieHKa
MPAKTHYECKUX IEUCTBUI
4.TToypounslii 6a
(oLIeHMBAETCS NEATETHHOCTh
CTY/JICHTOB Ha BCEX JTarax
3aHITUS U BEIBOJUTCS UTOTOBAs
OIICHKA).

5. TecToBBIi KOHTPOJIB C
MPUMEHEHHEM
UH(OPMAITUOHHBIX
TEXHOJIOTUM.

Hmozoswtii konmpons B Hopme
muddepeHInpOBaHHOTO 3a4eTa

Ouenka peghepamos,
COOOIICHUH, BBICTYIIJICHUS C
HayYHO-HMCCIIEI0BATELCKIMHU
JIOKJIaJaMy Ha KOH(EPEHIUSAX 1
HayYHBIX KPYXKKaXx.
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-COCTABIISITh CXEMbI PEAKLIHH,
XapaKTepU3YIOILIHE CBOWCTBA
OPraHU4YeCKUX COCIUHEHU;

- 0OBSACHATH B3aUMHOE BIIMSHHE
dTOMOB.

B pezynomame oceoenusn
OUCUUNTIUHBL 00YUAIOWUIICA
00J1)1CeH 3Hamb:

-nepuoandeckuii 3axoH /1. 1.
MenzeneeBa B CBETE y4eHUS O
CTPOEHUU aToMa, IPUHLUIIBI
IIOCTPOEHUS EPUOINIECKON
CUCTEMBI JIEMEHTOB;

-KBaHTOBO-MEXaHUUYECKHE
MIPEJICTaBICHUS O CTPOCHUH aTOMOB;
-00IIIyr0 XapaKTepPUCTHKY S-, P-, d-
AIIEMEHTOB, UX OMOJIOTUYECKYIO
POJIb ¥ IPUMEHEHHUE B MEUIINHE;
-BayKHEHIIIe BUIBI XUMHYECKOH
CBSI3U U MEXaHU3M UX 00pa30oBaHUS;
-OCHOBHBIC ITOJIOKEHUS TEOPUH
PacTBOPOB U NEKTPOJIUTUIECKON
IMCCOLALNY, -
IIPOTOJUTUYECKYIO TEOPUIO KHCIIOT
1 OCHOBaHUM;

-KOJUIMTaTUBHBIE CBOMCTBA
pacTBOpPOB;

- CIIOCOOBI BBIPAYKEHUS
KOHLICHTpAl1 pacTBOPOB;
-aJICOPUTMBI PELICHUS 3a/1a4 Ha
pacTBOpBHI;

-TEOPHIO KOJUIOMJIHBIX PaCTBOPOB;

OK-4, OK-5, OK-6,
OK-7,
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