MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIN
unuan PpenepabHOrO rocy1apCTBEHHOr0 0I0’KETHOr0 00Pa30BaTEIHLHOIO
yUpe:KIeHUusl BbICIIero 00pa3oBaHus
"MypMaHCKH APKTHYECKUI rOCy1apCTBEeHHbIH YyHUBepcuTeT"

B I. Kuposcke Mypmanckoii odj1acTu
(pusmaa MAT'Y B r. KupoBcke)

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI
IK.02. Xumus

MIPOrPaMMBbI MIOATOTOBKH CIICIIUATMCTOB CPETHETO 3BEHA
(6a30BOM IMOATOTOBKH)
0 CIIEIUATBHOCTH

21.02.17 IlonzemHuasi pa3padboTKa MeCTOPOKIEHUIH MOJIe3HBIX HCKOMAEMbIX

ouHasi opMa oOyueHus

CocraBurens: YTBepxkIAeHO Ha 3aCeTaHUU IIUKIOBOU
[Mpenonasatens Hekpacosa C.JI. KOMHCCHH €CTECTBEHHOHAYYHBIX TUCIUTIIUH
[Ipotokon Ne9 ot 11.05.2022
[Ipencenarens MUKIOBONH KOMUCCHH

LI JRAE,
/7 / bopoakuna I".A./

Kuposck
2022



HAUMEHOBAHUE JJUCHUIIJINHBI 3K.02. XUMMUSI.
1. AHHOTALIMSA K IPOT'PAMME
1.1.06s1acTh NpUMeHEHHsI TPOrPaMMBbI

O6meo6pazoBarenpHas aucnuumaa JK.02. «Xumus» uzydaercs B oObeMe 0a30BBIX
tpeboBanuii DPI'OC cpeagnero obmero oOpa3oBaHus B Tpelneinax OCBOEHHS OCHOBHOM
npodeccuoHaibHON oOpazoBatenbHOM mporpaMmbl CITO (OITOIT CITO) Ha 6a3e OCHOBHOTO OOIIETO
00pa3oBaHus MMpH MOArOTOBKE crienuanuctoB cpeanero 3seHa ([MIICC3) mo cnenuanproct 21.02.17
[Tonzemuast pazpaboTKa MECTOPOKACHUI MOJIE3HBIX HCKOMIAEMBIX.

[Iporpamma pa3pabotana Ha ocHoBe TpeOoBanuii ®I'OC cpemnero obdmero oOpa3oBaHWs,
NPEIBSIBISEMBIX K CTPYKTYpE, COICPXKAHUIO U pe3ylibTaTaM OCBOCHUS YYEOHOU IAMCIMILTMHBI
«XUMHSI», B COOTBETCTBUU C MPUMEPHON MPOrpaMMoii 06111e00pa3zoBaTeIbHON AUCHUTIIMHBI «XUMHUS)
Ui TPo(ecCHOHANBHBIX 00pa30BaTeNbHBIX OpraHu3aluid, peKoMeHAoBaHHON denepaabHbBIM
rOCy/IapCTBEHHBIM aBTOHOMHBIM yupexaeHueMm «DenepanbHblii HHCTUTYT Pa3BUTHSA OOpa30BAHU
(OrAY «®UPO») ma peanu3and OCHOBHOHM MNpodeccHOHAIbHONW 00pa30BaTeNbHONW MPOTrPAMMBI
CIIO na 6a3e 0OCHOBHOT'O 0011IeT0 00pa30BaHUsI C MOTYYEHUEM CPEIHETO O0IIero 00pa3oBaHus
1.2. Mecto y4eOHOIi AUCUMIUIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKHM CHEIHAJINCTOB
cpe/lHero 3BeHa:

VyeOnas nucuumumHa OK.02 «Xumus» sBigercs yY4eOHbIM MpPEeIMETOM IO BbIOOpY U3
o0s3aTenpHOM npeametHol obnactu «EctectBennnie Hayku» OI'OC cpennero oliiero oopa3oBanus u
n3ydaercs Ha | kypce.

JIist oCBOGHMSI JAHHOM AMCIUIUIMHBI O0ydaromuecss MUCHOJIb3YIOT 3HAHHS, YMEHHS, HaBBIKH,
CHOCOOBI JIeATEIHHOCTH U YCTAaHOBKU, KOTOPBIE OHU MOJYYHIIM B MPOIECCe M3YUEHUs AUCLUILITMHBI
IIPU [IOJIyYEHUH OCHOBHOTI'O 00111ero 00pa3oBaHusl.

1.3. Heau u 3aga4n y4eOHOH AUCHMILUIMHBI — TPeOOBAHUSI K pe3yJibTATAM OCBOEHHS Y4eOHOil
AUCHHUIJIMHBI:

Conepxanne nporpaMmmbl JK.02. XuMus HanpaBieHO Ha TOCTUKEHUE CIEYIOLIUX LENei:

— (¢opMHpOBaHUE Y O0YUAIOIINXCSI YMEHHS OIICHUBATHh 3HAYMMOCTh XUMHYECKOTO 3HAHUS JIJIs
Ka)KI0ro YeJIOBEKa;

— ¢opMHupoOBaHUE y OOYUYAIOIIMXCSA IETOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMUHU B
CO3JaHMHM COBPEMEHHOW €CTeCTBEHHO-HAYYHON KapTUHBI MHUPA; yYMEHUS OOBSICHATH OOBEKTHI U
IIPOLIECCH OKPYXKAIOWIEH ACHCTBUTEIBHOCTH: MPUPOJHOM, COLHMAIBHOM, KYJIBTYPHOM, TEXHUYECKON
Cpenbl, — UCHOJIb3Ysl 111 3TOr0 XUMUYECKUE 3HAHUS;

— pa3BUTHE y O0YYalOIIMXCS YMEHHH paznnyaTh (aKThl U OLIEHKH, CPAaBHUBATh OLICHOYHBIC
BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPUSMU OLICHOK U CBSI3b KPUTEPHUEB C OINPEICICHHOM CUCTEMOI
LIEHHOCTEH, (OPMYIUPOBATh U OOOCHOBBIBATh COOCTBEHHYIO O3HUIIHIO;

— mnpuoOpeTeHrne OOydYaloIMMUCSA ONbITa PAa3HOOOpPA3HON MAESITeNbHOCTH, TO3HAHHS H
CaMOTIO3HAHUS; KJIFOYEBBIX HABBIKOB, MMEIOIINX YHUBEPCAIHHOE 3HAYCHHE [IJIS PA3JIHMYHBIX BUIOB
NESTENIbHOCTH (HABBIKOB pEIIeHHs] MpoOieM, MPHUHATHS pEIIeHUN, MOoWCKa, aHaiu3a M o0paboTKH
uH(popMaIi, KOMMYHUKATUBHBIX HAaBBIKOB, HAaBBIKOB W3MEPEHUN, COTPYIHUYECTBA, OE30MACHOTO
oOpallieHus ¢ BEIeCTBaMU B TTOBCETHEBHOM JKU3HH).

B mporpamMmy BKIIIOUEHO cojepKaHHME, HAIpaBlIeHHOE Ha (OPMHUpPOBAHHE Y CTYICHTOB
KOMIIETEHIIMHI, HeoOXoauMbIX i1 kKaduecTBeHHOro ocBoeHuss OIIOIT CIIO Ha 6a3e ocHOBHOIO 0OIIEro
00pa3zoBaHus C MOJYUYCHUEM CPEIHETO 00IIero 00pa3oBaHusI.

2. IEPEUEHb IIVIAHUPYEMBbBIX PE3YJbTATOB OBYUYEHUSA 11O JUCIHHUIIJIUHE,
COOTHECEHHBIX C MNNJIAHUPYEMbBIMHA PE3YJIBTATAMMA OCBOEHUSI
OBPA30OBATEJLBHOHN ITPOI'PAMMBI.

ConepxaHre NHUCIMIUIMHBI OPUEHTUPOBAHO HA TOATOTOBKY OOYYAIOIIMXCS K OCBOCHHIO
npo(ecCHOHANBHBIX MOJAYJIEH MporpaMMmbl MoAroToBku crenuanuctoB CIIO mo cmenmanmbHOCTH
21.02.17 TlomzemnHasi pa3paboTKa MECTOPOKIEHUN TIOJIE3HBIX HCKOMAEMBIX U  OBJIAJICHHUIO
npodecCHOHATEHBIMA KOMITETEHIUSMHU.

OcBoenue comepkanusi odmeoopa3zoBarensbHol nucnumuinabl DK.02. «Xumusy», odbecrneunBaeT
TOCTHIKEHHUE CTYIEHTAMU CIICYIOIINX Pe3yIbTaTOB:

* IMYHOCTHBIX:



v/ 4yBCTBO TOPAOCTH M YBAXEHHUSI K UCTOPUU U JOCTHKEHUSIM OTECYECTBEHHOU XHMHUYECKOU
HayKH; XMMUYECKH TPaMOTHOE IOBEJEHHE B MPOPECCHOHANBHON MAEATEIbHOCTH U B OBITY MpH
oOpalleHny ¢ XMMUYECKUMH BEIIeCTBAMU, MaTepUATIAMU U TIPOIECCAMH,

v TOTOBHOCTh K MPOJOJDKEHUIO 00pa3oBaHMUS U MOBBIIICHHS KBaIU(HUKAIMK B HW30paHHOU
po(hecCHOHATILHOM JESITEILHOCTH U OOBEKTHBHOE OCO3HAHWE POJIM XMMHYECKUX KOMIICTECHIUI B
3TOM;

v/ YMEHHME HCMOJIb30BATh JOCTUKECHHS COBPEMEHHOM XHMHUYECKOW HAYKH M XUMHYECKUX
TEXHOJIOTHUIl /Ui TOBBIIIEHHUS COOCTBEHHOI'O MHTEJUIEKTYaJIbHOTO pa3BUTHUS B  BBIOpaHHOM
npodeccuoHaNbHOM NesTeIbHOCTH;

e MeTamnpeIMeTHbIX:

v/ WCIOJb30BAHUE PA3IMYHBIX BHJIOB IIO3HABATEJIbHOW JIEATEIBHOCTU M  OCHOBHBIX
WHTEJJICKTYaTbHBIX OMepanuil (ITOCTaHOBKYU 3a1add, (hOpMYJIMPOBAHMS TUIIOTE3, aHAIM3A M CHHTE34,
CpaBHEHHMsI, 00OOIIEHUS, CHUCTEMaTH3allMU, BBIABICHUS MPUYMHHO-CIECICTBEHHBIX CBS3EH, MOUCKa
aHAJIOTOB, (OPMYIUPOBAHUS BBIBOJIOB) IS PEIICHUS MOCTABICHHOW 3a7aud, MPUMEHEHUE OCHOBHBIX
METOJIOB MO3HaHUs (HAOJIOJCHUS, HAYYHOTO SKCIEPUMEHTA) Uil U3YyYeHUs Pa3JIMYHBIX CTOPOH XH-
MHUYECKHX OOBEKTOB M IIPOIIECCOB, C KOTOPHIMU BO3HHMKAET HEOOXOIUMOCTh CTaJKHUBAaThCAd B
npodeccuoHabHOU chepe;

v/ UCTOJb30BaHUE PA3IUYHBIX HMCTOYHHKOB JUIS TIONYYSHHUS XUMHUYECKOW HH(OpMAIUH,
YMEHHE OLICHUTH €€ JOCTOBEPHOCTH ISl JOCTHIXKEHHS! XOPOIIUX PE3yIbTAaTOB B MPO(hecCHOHATBHOM
chepe;

s IpeIMeTHBIX:

v ¢(OpMUPOBAHHOCTh MPEACTABICHUM O MECTEC XMMHUH B COBPEMCHHOM HAy4YHOM KapTHHE
MUpa; MOHMMAaHHUE POJIM XUMUU B (opMHpOBaHHHM Kpyro3opa U (yHKIMOHATHLHOM TPAMOTHOCTH
YEeJI0BEKa ISl PEIICHUS MPAKTUYECKUX 3a/1aY;

v/ BJIAJICHUE OCHOBOIOJATAIOIIMMU XUMUYECKUMU [OHATUSIMH, TEOPUSMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHME XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

v/ BIIAJICHUE OCHOBHBIMH METOJJaMH HAy4YHOI'O IIO3HAHHUS, HCIOJIb3YEMbIMH B XHUMUHU:
HAOJIFO/ICHUEM, OIHMCAHUEM, H3MEPEHHEM, OJKCIICPUMEHTOM; YMEHHE oO0pabarhiBaTh, OOBSCHATH
pe3yNbTaThl IPOBEICHHBIX OIMBITOB U JIENaTh BBIBOJIbI; TOTOBHOCTH U CIIOCOOHOCTh IPUMEHSATH METOIbI
MO3HAHUA MPU PEIICHUH MPAKTHYECKUX 3a/1a4;

v cOpMUPOBAHHOCTh YMEHUS JaBaTh KOJUYECTBEHHBIE OIEHKUA W MPOU3BOAHUTH PACUETHI 1O
XUMUYECKUM (POpMyJIaM U YpaBHEHUSIM;

v/ BJaJIeHUE TPaBUJIaMU TEXHUKU O€30MaCHOCTH MPH HCIIOIb30BAHIUH XUMHUYECKHUX BEIIECTB;

v c(hopMUPOBAaHHOCTH COOCTBEHHOM IMO3HIIMHU MO OTHOIIEHUIO K XUMUYECKON HH(pOpMAIIHH,
MIOJIy4aeMOU U3 pPa3HbIX UCTOYHHUKOB.

3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIUILIMHBI
3.1. O0beM yueOHOH TMCHUTIHHBI M BUIbI Y4eOHOH padoThI

Bun yue6HO# paboThI Oobvem uacos

MaxkcumanbHas yueOHas Harpyska (BCero) 108
O0s13aTenbHas ayIMTOpHAs ydeOHast Harpy3Kka (BCero) 78
B TOM YHCIIE:

TEOPETHUIECKOe 00yUeHUE 52

MIPAKTUYECKHE 3aHSITHS 26
CamocrosTenbHas paboTta obydaromierocs (Bcero) 30
B TOM YHCIIe: peghepamvl, OOMAWHS paboma
Umoecosas ammecmayus 6 hopme oughghepenyuposannozo sauema.
Ilepuon ocBoenust nporpamMmel: 1 kype, 1-2 cemectpsl

3.2. TeMaTu4ecKuii MJIaH U coepKaHUE TUCIUTLIHHBI.



COJIEP)KAHUE YYEBHOM JUCIUILINHBI

BBenenue
Hayunble MeTO/bI TO3HAHUS BEIIECTB U XMMUUYECKUX sIBICHUM. POJib SKCIEpUMEHTa U TEOpUH
B XuMUU. MojenupoBaHue XHMHUYECKHX IPOLIECCOB. 3HAYEHHE XWMHUHM I[PU OCBOCHUU
crnenuanpuoctent CIIO.
1. OOmasi u HeopraHuyeckKasi XUMHSsI
1.1. OcHOBHBIE MOHATHSA ¥ 3aKOHBI XUMHH
OcHoBHBIE TOHATUA XuMUU. BemectBo. Atom. Monekyna. XUMHYECKUM SJIEMEHT.
Annorponusi. [Ipoctsie u cioxHble BelecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIA COCTAB BEIIECTB.
Xumudeckue 3Haku U GopMynbl. OTHOCHTENIBHBIE aTOMHas M MOJEKyJsipHas Macchl. KomnuecTBo
BCIICCTBA.
OcHoBHBIE 3aKOHBI XUMHHU. CTeXHOMETpHs. 3aKOH COXPAHEHUS MAacChl BEIIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOM CTPYKTYpPBI. 3aKOH ABOTaJpo U CIEJICTBUS 13 HETO.
PacueTrHple 3a7auM Ha HAaXOXJIECHHUE OTHOCHUTEIIBHOW MOJICKYJISIPHOM MAacChl, OMNpeesICHUE
MAacCCOBOM JOJIM XUMHYCCKHX BJIEMEHTOB B CJIOKHOM BEILIECTBE.
Jlemoncmpayuu.
Mopenu aTOMOB XUMHUYECKHX DJICMCHTOB.
[ITapocTepkHEBBIE MOAECTN MOJIEKYJ IPOCTHIX U CIOKHBIX BEIIECTB.
Komexius npocThIX U CIOKHBIX BEHIECTB.

1.2. IlepuoauyecKuii 3aK0H U MePHOANYECKAS CHCTEMA XUMUYECKHUX diemeHToB /1. U.
MenpeJieeBa 4 CTPOEHHE aTOMA.

[Tepuonnueckuit 3akon .M. Menaeneea. Otkpoitue .M. MenneneeBsim [lepuoandeckoro
3akoHa. [lepuognueckuii 3akoH B popmynuposke /1. . Menneneena.

[Tepuoauueckas TaOaUIIa XMMHYECKHUX 3JIEMEHTOB — Tpaduueckoe OTOOpaKeHHE IepHO-
qudeckoro 3akoHa. CTpykTypa HEepuOAMYEcKOl TaOmuIbl: mepuoabl (Manible W OOJBLINE), TPYIIIBI
(rmaBHAs 1 MOOOYHAs).

Crpoenue aroma u nepuogudeckuid 3akoH /.M. MenneneeBa. ATOM — CIOKHasl 4acTHIIa.
Anpo (MpoTOHBI W HEUTPOHBI) M DBJEKTpOHHAs oOosiouka. M3otombl. CTpoeHHE AIIEKTPOHHBIX
000JI0YEK aTOMOB JJIEMEHTOB MaJbIX MEpUOI0B. OCOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JOYEK
aTOMOB 3JICMEHTOB OOJIBIIUX MEPUOIOB (IIEPEeXOHbIX ieMeHTOB). [ToHsTHE 00 OpOUTANSX. S-, p- 1 d-
opOuTanu. JNeKTPOHHbIE KOHGUTYPALIUKA ATOMOB XMMHUECKHUX 3JIEMEHTOB.

CoBpemenHnas ¢popmynupoBka Ilepuogudeckoro 3akona. 3nauenue [lepuoandeckoro 3aKoHa u
Ileproauueckoit cucremsl Xxumuyeckux anemeHTtoB /. M. MenneneeBa s pa3BUTUS HAYKH U
MMOHUMaHUS XUMHUYECKON KapTUHBI MUpA.

Jlemoncmpayuu.
Paznuunsie popmel [lepuonnyeckoii cuctemsl xumuueckux snemenTos [1.M1. Menneneesa.

1.3. CTpoeHue BemecTBa

HNonnas xumuyeckasi cBs3b. KaTHOHBI, nx oOpa3oBaHHe M3 aTOMOB B pe3ylbTaTe Mpolecca
OKHCIIEHUs. AHHOHBI, IX 00pa30BaHUE M3 aTOMOB B pe3yjbTaTe IMpollecca BoccTaHOBICHUS. MoHHas
CBSI3b KakK CBsI3b MEXIY KAaTHOHAMU M AHUOHAMHU 3a CYET JJIEKTPOCTATHYECKOTO MPUTSKEHUS.
Knaccudukanus HOHOB: MO COCTaBY, 3HAKY 3apsaa, HATUYMIO THApPATHOW oOomouku. MoHHBIE
KpucTautmaeckue pemerku. CBONCTBa BEIIECTB ¢ MOHHBIM THIIOM KPUCTAJUTMYECKOMN PEIIeTKH.

KoBanentHast xumudeckasi cBsizb. MexaHu3M 00pa30BaHUs KOBAJICHTHOW CBs3M (OOMEHHBIH U
JIOHOPHO-AKIETITOPHBIN). DIEKTPOOTPUTIATETLHOCTh. KOBaJICHTHBIC MOJSPHAS M HEMOJSApPHAs CBSI3U.
KpatHoCcTh KOBaj€HTHOU CBsI3U. MOJEKYIsIpHbIE U aTOMHbIE KpUCTaJIMYeckue peueTrku. CBoiicTBa
BEIIECTB C MOJICKYJIIPHBIMU U aTOMHBIMH KPUCTALTUYECKUMHE PEIIETKAMH.

Merammueckass cBA3b. MeTaminueckass KpUCTANIMUECKas pelieTka M MeTaInyecKas
XUMUYECKast CBs3b. DU3NYECKHE CBONCTBA METAJIIOB.

ArperaTHble COCTOSIHHMSI BEUIECTB U BOJOPOAHAs CBS3b. 1Bepiaoe, KUAKOE W razoo0pa3zHoe
cocTtosiHUS BemiecTB. [lepexoa BemecTBa W3 OJHOTO arperaTHOro COCTOSHHS B Jipyroe. Bogopomnas
CBSI3b.

Uuctele BemecTBa U cmecu. [loHATHE O cMecH BellecTB. |'OMOTeHHbIE M TETEPOr€HHBIE CMECH.
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CocraB cMmeceii: 00beMHasi 1 MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MaccoBas 0TSl IIPUMeCeH.
Hucnepcusie cuctemsl. [lonsTre o nucnepcHoi cucteme. JlucnepcHas ¢asa u gucrepcruoHHas

cpena. Kimaccuduxarus nucnepcHbix cucteM. [ToHATHE O KOJTOUIHBIX CHCTEMaX.

Jlemoncmpayuu:

Moenb KpUCTAaUIMYECKOM PEIETKH XJIOPUAA HATPUSL.

O06pa3iubl MUHEPAIOB ¢ HOHHON KPUCTAJUIMYECKOM PEIIETKON: KaJabI[UTa, rajuTa.

Monenu KpUCTaUIMYECKUX PEIIETOK Ho/a, anmmasa, rpadura.

OO0pa3siibl pa3IMYHBIX TUCIEPCHBIX CUCTEM: AIMYJIBCHH, CYCIIEH3HH, a3P030JICH, T'elIei U 30J1eH.

JlabopamopHvie onvimul:

[TpurotoBneHne cycrieH3uu kapOoHaTa KalbIus B BOJIC.

[Tony4yeHnue 3MynbCcUU MOTOPHOTO Macia.

O3HaKOMJIEHUE CO CBOMCTBAMH JIUCIIEPCHBIX CUCTEM.

1.4. Boaa. PacTBOpBI. DJ1eKTPOJIMTHYECKAS TUCCOIHALIUS.

Boma. PactBopsl. PactBopenue. Boga kak pacTBopuTenab. PacTBOpHUMOCTH BEIIECTB.
Haceimiennbie, HEHACHIIIICHHBIC, TEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTb PAaCTBOPUMOCTU Ta30B,
KUJKOCTEH U TBEPJIbIX BEIIECTB OT Pa3IMUHBIX (DaKTOPOB.

MaccoBast 10J11 paCTBOPEHHOI'O BELIECTBA.

DNEKTPOIUTHYECKAs JAUCCOIHMAIMS. DIEKTPOIUTHl M HEINEKTPOIHUTHL. DIEKTPOIUTHYECKAS
auccorans. MexaHu3Mbl 3JEKTPOJIUTUUECKON TUCCOIMAIIMN VISl BEIIECTB C PA3IMYHBIMU TUIIAMU
XUMHUYECKON CBsI3U. ['MapaTupoBaHHbBIE U HETHJIPATUPOBAHHbIE MOHBI. CTENEeHb SJIEKTPOTUTHUECKON
mucconuanui. CUabHBIC U CITa0bIe AIEKTPOHTEL. OCHOBHBIC ITOJOXKCHHS TEOPUH IIICKTPOITUTHICCKON
muccouuanuu. KucioTsl, OCHOBaHUS U COJIM KaK 3JICKTPOIHTHI.

Jlemoncmpayuu.

PacTBOprUMOCTH BEIIECTB B BOJIE.

ColOupaHue Ta30B METOJIOM BBITSCHEHHS BOJIBI.

PacTBopeHnue B Bojie CEpHOM KUCIOTHI U COJIEH aMMOHUSI.

OO0pa3Iel KPUCTAIIIOTHIPATOB.

HcnibiTanue pacTBOPOB AJIEKTPOIUTOB M HEAIEKTPOIUTOB Ha MPEIAMET AUCCOLMAIIIH.
3aBUCUMOCTh CTEIMEHU DJIEKTPOJUTUUECKOW UCCOIMAIMM YKCYCHOM KHCJIOTHI OT pa30aBieHUs
pacTBopa.

IIpuroroBnenue KeCTKON BOABI U YCTPAHEHUE €€ KECTKOCTH.

Jlabopamopnas paboma Nel: TIpurotoBieHue pacTBopa 3aJaHHOM KOHIIEHTPAIIUH.
Jlabopamopnas paboma Ne2: Peakiiun HOHHOTO 0OMeHa

1.5. Knaccudpukanusi HeopraHu4ecKuX coeJMHEHUI U UX CBOlicTBA

Kucnotsl u ux cBoiictBa. KHCIOTBI Kak AJIEKTPONUTHI, UX KIACCU(PUKALUA MO Pa3TUIHBIM
npu3HaKaM. XUMHUYECKHE CBOWCTBA KHUCJIOT B CBETE€ TEOPHH DIEKTPOJMTHUYECCKOW THUCCOIUAIUU.
Oco0eHHOCTH B3aUMOJICHCTBUS KOHIIGHTPUPOBAHHOW CEPHOM M a30THOM KHCIOT C METaJUIaMH.
OCHOBHBIE CIIOCOOBI MOTYYEHHUST KUCIOTHI.

OcHoBanus U ux cBoiicTBa. OCHOBaHUS KaK JEKTPOIHUTHI, UX KIacCHU(PHUKAIUS MO Pa3IHUHBIM
npu3HaKaM. XMMHYECKHE CBOMCTBA OCHOBAHMII B CBETE TEOPUHU JJIEKTPOJIUTHUYECKON IHCCOLMAIINH.
PaznoxxeHne HepacTBOPUMEBIX B BOjie OCHOBaHM. OCHOBHBIE CIIOCOOBI MOTYYESHHSI OCHOBAHHIA.

Comn m ux cBoictBa. Conm Kak 3yeKTpoiuThl. ConM cpeiaHue, KHCIBIE W OCHOBHBIE.
XVUMHYECKHE CBOWCTBA COJEl B CBETE TEOPHH JJIEKTPONUTHYECKOW auccoruanuu. CrocoOsl
MTOJIyYEHUS COJIEH.

I'maponus coneit.

Okcunpl u ux cBoiicTBa. CosneoOpasyromue u HecosieoOpasyromme OKcuabl. OCHOBHEIE,
aMm(pOTepHbIE U KHUCJIOTHBIE OKCHIBI. 3aBUCHUMOCTh XapakTepa OKCHAAa OT CTEIeHH OKHUCICHHS
00pa3yromero ero MeTauia. XMMAYECKHE CBOMCTBA OKCUIOB. [lomyueHne okcuioB.

Jlemoncmpayuu.

B3anmoneiicTBre a30THON U KOHIEHTPUPOBAHHOM CEPHOM KHCIIOT C METAJIJIAMHU.
[Tomryuenue u cBolicTBa aM(OTEPHOTO TUAPOKCUIA.

HeobOpatumeplii ruapomn3 Kapouaa KaabITusl.



OOpaTuMBIii THIPOIN3 COJIEH Pa3IMYHOTO TUIIA.

Jlabopamopnvie onvimoi:

HcnbiTanue pacTBOPOB KUCIOT UHAUKATOPAMH.

B3aumoneiicTBre METAIIOB C KUCIIOTAMH.

BzaumopeiicTBue KUCIOT ¢ OKCUAAMU METAJIOB.

B3aumoneiicTBUe KUCIOT C OCHOBAHUSIMU.

BzaumopeicTBue KUCIOT € COISIMU.

UcnbiTanue pacTBOPOB 1IEI0UYEH HHIUKATOPAMH.

BzauMopeiicTBue 1m1eo4uen ¢ COISIMU.

Paznoxenue HEpacTBOPUMBIX OCHOBaHUH.

Bs3auMozeiicTBue cojiel ¢ MeTaJJIaMH.

BzaumosaeiicTBrE coJieit ApYT C IPYroM.

I'maponus colieit pa3auyHOro THUIIA.

Jlabopamopnas paboma Ne3: 3ydeHne CBOUCTB KUCIOT U IIEIOYCH.
Jlabopamopnas paboma Ne4: T'unponus cosiei.

Jlabopamopnas paboma Ne5: I'eHeTnueckas CB3b MEKIY KIIaCCAaMHU HEOPTaHUIECKUX COCTMHEHUIN

1.6. XumMnyeckue peakiuu

Knaccudukanus xumudeckux peakuuid. Peakuuu coeauHeHHs, pa3NIOKEHUs, 3aMelleHUs,
obmena. Karamutuueckne peakuuu. OOpatumble ¥ HEOOpaTHUMbIe peakluuu. [ OMOTEHHBIE U
TeTepOreHHBbIE PEaKIUU. DK30TEPMUYECKHME M SHIAOTEPMHUYECKHE peakiuu. TeruioBoil sddekt
XAMHYECKHUX peakiuui. TepMOXUMHUUECKHE YPABHEHUS.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu. CreneHb OkucieHus. OKUCIUTENb U
BOCCTaHOBJICHHE. BoccranHoBuTens U OKUCIEHHE. METOoNl 3JEeKTpOHHOTO OajlaHca i COCTAaBJICHUS
YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI.

CxopocTh XuMHUECKUX peakuuil. [ToHsATHE 0 CKOPOCTH XUMHUYECKUX PEaKIUi. 3aBUCUMOCTb
CKOPOCTH XMMHUYECKHX PEaKIHi OT pa3au4HbIX ()aKTOPOB: MPHUPOJBI PEarupyOIIUX BEIIECTB, HX
KOHIIEHTPALUH, TEMIIEPATyPbl, TOBEPXHOCTH CONPUKOCHOBEHHMS M UCIIOJIb30BaHUS KATAIN3aTOPOB.

OOpatumocTh XUMHUYECKHX peakiuil. OOpaTumble U HEOOpaTUMbIE peaKInH. XUMHUYECKOe
pPaBHOBECHE U CIIOCOOBI €r0 CMEIICHUSI.

Jlemoncmpayuu.

[Tpumepsl HEOOPATUMBIX PEAKIUH, UAYIIUX C 00pa30BaHUEM OCAJKa, T'a3a WM BOJIBI.
3aBUCUMOCTbh CKOPOCTH PEAKIIMU OT MPUPO/IbI pEArMPYIOLINX BEUIECTB.

Jlabopamopnvie onvimul:

Peakuus 3amemieHnst Meau Kene30M B paCTBOPE MEIHOIO KyIopoca.

Peaxiuu, uaynme ¢ oOpa3oBaHHEeM OCajka, ra3a Uiu BOJbIL.

3aBUCUMOCTbh CKOPOCTH B3aUMOJEHCTBHUS COISTHOM KUCIOTHI C METAJJIAaMU OT MX MPUPOJIBI.
3aBUCUMOCTH CKOPOCTH B3aUMOJICHCTBUS IIMHKA C COJITHON KUCIIOTOU OT €€ KOHIIEHTPAIlUH.
3aBHCHUMOCThH CKOPOCTH B3auMoieicTBus okcuaa meau (I1) ¢ cepHoOit KMCTOTOM OT TeMmepaTyphl.
Jlabopamopnas paboma Ne6: OKUCIUTETHEHO- BOCCTAHOBUTEIIbHBIE PEAKITUN

1.7. MeTa/lIbl 1 HEMETAJLIBI

Mertamtpl. OCOOEHHOCTH CTPOCHHSI aTOMOB U KpUCTALIOB. DU3HMYECKHE CBOMCTBA METAJIIOB.
Knaccudukanus MeTamioB TO pa3jMYHbIM TMpU3HAKaM. XHMHUYECKHE CBOHCTBA METAJUIOB.
DIIEKTPOXUMUYECKUHN P HAIPSHKEHUM METAIIIOB. MeTamnorepMus.

OO6mue crnocoOsl TonyueHus: meramuioB. [loHstue o Meramnypruu. [lupomeranmyprus,
TUAPOMETAJUTYPTHUS B dJIeKTpoMeTauTyprus. CruiaBbl YepHBIE U I[BETHEHIE.

Hemetannel. OcoGeHHOCTH CTpoeHHsI aTOMOB. Hemerayuibl — MpoOCThIE BEIIECTBA. 3aBU-
CHMOCTh CBOWCTB TaJOTEHOB OT WX IIOJOXKEHUS B TEpHOIUYecKor cucteme. OKHUCIUTEIbHBIC H
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAJIOB B 3aBUCUMOCTH OT UX TMOJOXKEHUS B psay
AIIEKTPOOTPHULIATEIHHOCTH.

Jlemoncmpayuu.

Kosneknus MeTannos.

Konnekuus HemeTanios.

Konneknuu mnpoaykuuii CHIMKAaTHOM MpOMBINUICHHOCTH (cTekna, ¢dapdopa, dasHca, memeHTa
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pa3IMYHbIX MapoK U Ap.).
2. Oprannyeckasi XUMHS
2.1. OcHOBHbIE MOHATHSI OPrAHUYECKOI XUMHUH U TEOPUS CTPOEHUSI OPTAHNYECKHX
coeIuHEeHH I

[Ipenmer opranumyeckoii xumuu. IIpuponHble, UCKYCCTBEHHBIE W CHHTETHYECKHE Opra-
HUYecKHe BelecTBa. CpaBHEHUE OPraHUYECKUX BEUIECTB C HEOPraHUYECKUMH.

BanentHocts. XuMHYECKOE CTPOCHHME KaK MOPSIOK COCIUHEHHS aTOMOB B MOJIEKYJBI IO
BAJICHTHOCTH.

Teopust cTpoeHus opraHuyeckux coeauHeHuit A. M. bytiepoBa. OCHOBHBIE MOJIOKEHHS
TEOPUU XUMHUYECKOTO cTpoeHus. M3oMepus u uzomepbl. XuMmuueckue GopMysbl 1 MOJEIA MOJICKYJ B
OpraHUYECKON XHUMUH.

Knaccudukanus opraHudeckux BemiecTB. Kiaccudukaius BEMIECTB IO  CTPOCHHIO
VIJIEpOJAHOTrO CKelleTa W Haduuuio (YHKIHOHANbHBIX Tpymm. ['omonoru u romosorus. Hadana
nomenkarypsl lUPAC.

Krnaccudukanus peakiuii B oprannueckoil xumuu. Peakiuu npucoequHeHus (THIpUPOBaHus,
raJIOTeHUPOBAHUS, THAPOTAJIOTCHUPOBAHUA, TUApaTtanun). Peakuuu oTmierieHus (IeruapupoBaHus,
JETUIpOraloreHUPOBaHuUs, AeruapaTtanun). Peakuuu 3amenienus. Peakiu nusomepusanuu.
Jlemoncmpayuu.

Mopenu MoseKyJ1 TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCTUHEHUM.

KauecTBeHHOE OOHapyKEHHE YTIepoaa, BOAOPOA M XJIOPa B MOJICKYJIaX OPraHUYECKUX COCTUHEHUI.
Jlabopamopmwiii onvim:

N3roroiieHne Moaenein MOJIEKyJI OPraHUYE€CKUX BEIIECTB.

2.2. YriieBoa0poAbl U UX NPHPOIHbIE HCTOYHUKH

AnkaHbl. AJIKaHbl: TOMOJIOTUYECKUHN PsiJl, ©30MEPHsI U HOMEHKJIATypa aJKaHOB. XUMHYECKUE
CBOICTBa anKkaHOB (Me€TaHa, »J3TaHa): TOpPEHME, 3aMELICHHE, pa3JIOoKEeHHE, JerUIpUpPOBAHUE.
[IprMeHeHue allkaHOB Ha OCHOBE CBOMCTB.

ATNKeHbl. OTWIEH, €ro IMoJy4eHue (AeruIpUpOBaHHEM JTaHa, ICMOJMMEpHU3aIueil I1o-
audTUIEHa). ['oMonoruueckuii psAn, M30MEpHs, HOMEHKIATypa aJKeHOB. XMMHYECKHE CBOWCTBA
STHJIEHA: TOpEHUE, KadeCTBEHHblE peakiuu (oOeciBeurBaHHEe OpPOMHONW BOJBI M PacTBOpa
IIepMaHraHara Kajius), ruapartanus, nonuMmepusanus. [IpuMenenne 3TuneHa Ha OCHOBE CBOMCTB.

Huensl n kayuyku. [loHsTHE O AMEHax Kak yrjeBOJOpPOAAX C JBYMSI JIBOMHBIMHU CBSI3SIMHU.
ConpsikeHHble JUeHbl. XUMHUECKUe CBOMCTBa OyTajueHa-1,3 u uzonpeHa: odecrBeunBanue OpoMHON
BOJIbI M MTOJIMMEpHU3alins B Kayuyku. HaTypanbHblil 1 cuHTeTHUECKHE Kayuyku. Pe3una.

AnkuHbl. AneTuiieH. XUMHUYECKHe CBOMCTBa alleTUJIeHa: TopeHue, o0eciiBeunBaHe OpOMHOM
BOJIbI, IPUCOEIMHEHUI XJIOpOBOJOpOia U ruaparanus. [IpumeHeHne aneTuieHa Ha OCHOBE CBOMCTB.
MesxkinaccoBast H30MepHUs € aJIKaIUEHAMU.

Apenbl. benzon. XuMmuueckne CBOWCTBa O€H30Ja: TOpPEHHE, pEaKlUU 3aMmelneHus (ra-
JIOTeHHpOoBaHue, HUTpoBaHue). IlpumeHenne OeH3051a Ha OCHOBE CBOMCTB.

[IpupoiHBIE MCTOYHUKHU YTiI€BOAOPOAOB. IIpupoaHBIN ra3: cocTaB, IPUMEHEHUE B Ka4eCTBE
toruBa. Hedgs. CoctaB u nepepabotka Hepu. [leperonka nedru. HedrenpoayKkTsl.
Jlemoncmpayuu:

["'openue MeTaHa, STHIIEHA, alleTUIICHA.

OTtHoleHHEe MeTaHa, STHIIEHA, aleTHiIeHa U OeH30Jla K pacTBOpaM IepMaHIraHara Kajlus U OpOMHOM
BOJIE.

[Toryuenue sTuneHa peakuyei AeruapaTaliy 3TaHoJa, alleTUIeHa — FUAPOIN30M KapOuaa Kaiblysl.
Komnexnust o6pasuoB Hedptu u HedrenpoaykToB. Kommekuus «KaMeHHBIH yroab M HpPOAYKIHS
KOKCOXMMMYECKOTO MPOU3BOICTBAY.

Jlabopamopnule onvimuol:

O3HakoMJIeHHE ¢ KOJUIeKInel o0pa3oB HePTHU U IPOAYKTOB €€ MepepadoTKH.

O3HakoOMJIEHHE C KOJUIEKLIMEH KaydyKOB U 00pa3liaMu U3AETHH U3 Pe3UHBI.

Jlabopamopnas paboma Ne7: OOHapyx)eHUE yriepoja W BOAOPOJAa B OPTaHMYECKUX COCAMHEHUSX.
[Tosryuenue meraHa.

Jlabopamopnas paboma Ne§: TlonydeHne STUICHA U alleTUIICHA M H3YUY€HHUE UX CBOMCTB



2.3. Kucjopojacoaep:kamnue opranndeckue coequHeHus

Cruptsl. [Tomydenue sTaHona OpoKEHHEM TITIOKO3bI U THApaTanuel stuieHa. [ uapoxcuinbpHas
rpynna kak ¢yHkiuuoHanbHas. [loHsATHE O mpelnenbHBIX OJHOATOMHBIX CIHUPTaxX. XHUMHUYECKHE
CBOMCTBA 9TaHOJA: B3aWMOJCHCTBHE C HATpUEM, OOpPa30BAHHME MPOCTHIX U CIIOXKHBIX A(UPOB,
OKHCJIeHUE B anbjaerujl. IIpuMmeHeHue 3TaHona Ha OCHOBE CBOMCTB. AJIKOTOJM3M, €ro IMOCIEICTBHS
JUISl OpraHU3Ma YeJloBeKa U MpeaypexKIeHHeE.

['muueprH Kak @peAcTaBUTENb MHOIOATOMHBIX CHUPTOB. KauyecTBeHHas peakuus Ha
MHOI0aTOMHbIE€ ciUpThl. [IpuMeHenune rnuuepuHa.

Oenon. Dusmueckue W XUMHYECKHE CBOMCTBa (eHona. B3ammHoe BIMsHHE aTOMOB B
MoJieKyse (peHona: B3auMOJIEHCTBUE C THUAPOKCHUIOM HATpHsl M a30THOM kucinortoil. [Ipumenenue
¢deHoNa Ha OCHOBE CBOMCTB.

Anpperuabl. Ilonstue 00 anpaerupax. AupaerujgHas rpynmna Kak —(yHKIIHOHaJIbHAs.
dopManpaerua U €ero CBOMCTBA: OKHUCICHHE B COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAaHOBJICHHE B
CcOoOTBEeTCTBYIOIIMI crnupT. IlomydeHune anbAeruioB OKUCIEHUEM COOTBETCTBYIOLIUX CIIMPTOB.
[Tpumenenue hopMaibaeruaa Ha OCHOBE €T0 CBOWCTB.

Kap6onoBeie kucnotsl. Ilonarue o kapOoHOBBIX KucioTax. KapOokcunpHas rpymma Kak
dbyHKUMOHATbHASA. ['OMOJOTHYECKUU PsJ NPEaeibHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tonyuenue KapOOHOBBIX KHCIOT OKHCICHHEM ajbJETHAOB. XUMHYECKHE CBOWCTBA YKCYCHOM
KHCJIOTBI: OOIIME CBOMCTBA ¢ MUHEPAIbHBIMH KHUCIOTaMH U peakius srepuduxanuu. [Ipumenenue
YKCYCHOM KHCIIOTBI HA OCHOBE CBOMCTB. BrpIcIIN€ >KMpHBIE KHCIIOTHl Ha MIPUMEPE NAIbMUTHHOBON U
CTE€apHUHOBO.

Crnoxubie 3¢upsl u xxupsl. [lonyuenue cinoxsbx 2QpupoB peaxiueit arepudukanuu. CroxxHbIe
3¢uUpHI B IPUPO/IE, UX 3HAUYCHHE. [[pUMeHeHNe CII0KHBIX Y()UPOB HA OCHOBE CBOMCTB.

Kupsl kak cnoxusie 3¢upbl. Knaccudukanus xupoB. XUMHUYECKHUE CBOWCTBA JKUPOB: TH-
JIPOJIN3 U TUAPUPOBAHUE KUJIKUX KUPOB. [[puMeHEHNE KUPOB HA OCHOBE CBOMCTB. MbLia.

VYrneBoabl. YrieBoabl, HX Kiaccudukanus: MoHocaxapuisl  (TIHOKO03a, (PpyKTO3a),
JIucaxapuibl (caxapo3a) U mojucaxapuibl (Kpaxmai U IeJUTI0J103a).

I'moko3a — BemIecTBO ¢ JBOMCTBEHHOW (YHKIMEH — ambAeTUAOCHUPT. XUMUYECKUE
CBOMCTBA TJIIOKO3BI: OKHCJICHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOHT, CIHPTOBOE
Opoxenue. [IpruMeHeHne TII0KO3bl HA OCHOBE CBOMCTB.

3HavYeHHE YTJIEBOJIOB B XKWUBOW NPHUPOAEC M >KU3HU ueloBeka. [loHsATHE O peakuusx IMOIH-
KOHJICHCALlUX U THAPOJIM3a HAa IPUMEPE B3aMOIIPEBPAILICHHI: TIIF0OK03a - MOJMCaXapHI.
Jlemoncmpayuu:

Okucrenye cnupra B ajabAeTU/I.

KaudecTBeHHbI€ peakiiiy HA MHOTOATOMHBIE CITUPTHI.

PactBopuMocTh peHOMa B BOZIe MPU OOBIYHOM TeMIIEpaType U HarpeBaHHH.
KauectBennsie peakiyu Ha QEeHOI.

Peakuus cepeOpsiHOTO 3epKalia albJeTU/I0B U TITFOKO3BI.

OxucneHue anpAETUIOB U TIIOKO3bl B KUCIOTY ¢ nomounsio ruapokcuna meau (Il). Kauecrsennas
peakius Ha kpaxmain. Komnekius 3(pupHbIX Macen.

Jlabopamopnvie onvimul:

PacTBOpeHue rauieprHa B BoJie M B3auMoieicTBre ¢ ruapokcuom meau (11).
CBOICTBA YKCYCHOW KHUCIJIOTHI, OOIIHE CO CBOMCTBAMU MUHEPATBHBIX KHCIIOT.
Jloka3zaTenbCcTBO HEMPEAEIbHOTO XapaKkTepa KUAKOTO KUPA.
B3aumoeiicTBre IITFOKO3bI U caxapo3sl ¢ ruapokcuaom meaun (11).
KauecTBennas peakuus Ha Kpaxmad.

Jlabopamopnas paboma Ne9: CBoMCTBa CIUPTOB U aTbJACTUIOB
Jlabopamopnas paboma Nel(): CBoricTBa KapOOHOBBIX KHCIIOT U MbLIa
Jlabopamopnas paboma Nel I: CBoWcTBa yTiieBOJI0B

2.4. AzoTconep:kaimme opranndeckue coenuHenns. [oaumepsnl
Awmunsl. [Tonstue 06 amuHax. Anudarnyeckue aMUHbI, UX KJIacCU(UKAIUSI U HOMEHKIIATypa.
AHWINH Kak opraHudeckoe ocHoBanwe. [lonmyuenue anHunmHa u3 HuUTpoOeH3zona. [lpumenenue
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aHWJIMHA HA OCHOBE CBOWCTB.

AMUHOKHUCIOTBL. AMHHOKHCIOTHI Kak aMdoTepHble AU(PYHKIHOHAIbHBIE OpraHUYeCKHe
coequHeHUsl. XMMHYECKHEe CBOMCTBA aMHHOKHCIIOT: B3aUMOJICHCTBUE C MIET0YaMU, KUCIOTaMU U JPYT
¢ JapyroM (peakiusi MOJMKOHAeHcaiuu). [lenTuaHas cBs3b W NOJMIENTHABL. [IpuMeHeHHe
aMHHOKHCJIOT Ha OCHOBE CBOMCTB.

benku. IlepBuuHas, BTOpUYHAs, TPETUYHAS CTPYKTYpbl O€NKOB. XHWMHUYECKHE CBOWCTBa
OCIIKOB: TOpEHHE, ICHATYpAIHsl, THAPOIIU3, IIBETHBIC peakiuu. bruonorndeckne QyHKIIMN OSITKOB.

[Tonumepsl. benku u nonucaxapupl Kak OMOMOIMMEPHI.

[Tnactmaccel. [lomydyeHne mNOTUMEPOB peakuHMeld MOJUMEpHU3AlMM W MOJMKOHJICHCAIUH.
TepmorutacTuyHbIe U TEPMOPEAKTUBHBIE TUIacTMacchl. [IpencraBurenu miacTmacc.

Bonokna, ux knaccuduxanus. [lomyuenue BonokoH. OTaenbHble TPEICTABUTENIN XUMHUYECKUX
BOJIOKOH.

Jlemoncmpayuu:

BzaumopeiicTBrue aMMHuaka U aHWJIMHA C COJISTHOM KUCJIOTOM.

JlokazaTenbcTBO HAIMYMS (PYHKIIMOHAIBHBIX TPYII B pACTBOPAX aMUHOKHUCIIOT.
PactBopenue u ocaxxieHue OeIKoB.

L{BeTHBIC peakiuu OEIKOB.

I'openue nTuybero nepa v WepCTAHON HUTH.

JlabopamopHvie onvimul:

PactBopenue 6enkoB B BOJIE.

Ob6napy>xeHne 6eTKOB B MOJIOKE M MSICHOM OyJIbOHE.

Henatypanus pactBopa 0ejika KypUuHOTO SiIia CIIUPTOM, PACTBOPAMU COJIEH TSKEIIBIX METAJIJIOB M MPU
HarpeBaHuMU.

Jlabopamopnas paboma Nel2: CBoricTBa OEIKOB

Jlabopamopnas paboma Nel3: Onpenenenre KayecTBa MUILEBBIX MTPOIYKTOB.

TEMATHYECKOE IINTAHUPOBAHHUE

Bun yuebnoit paboThl KomnuuecTBo yacos
AyIUTOpHBIE 3aHATHUA. Teopernueckoe | JlaGopaTopnbie
Coneprxanue oOyueHHs.. o0yuyeHue paboThI
Bsenenue 1
1. O61mas u HeopraHuYecKask XUMHUS
1.1 OcHOBHEBIE TTOHSATHUS U 3aKOHBI XUMHHU 3
1.2 [eproauveckuii 3aK0H U IEPUOANUECKAs CUCTEMA 2
xuMHudeckux 31ueMeHToB Jl. 1. Menaeneesa u ctpoeHue
aToma
1.3 Ctpoenue BemiecTa 2
1.4. Bona. PacTBopbl. DneKTpoauTHYECKas TUCCOUALUS 4 4
1.5 Knaccuduxaius HeopraHu4eckiux COeIMHEHUN 1 UX 2 6
CBOMCTBA
1.6 Xumuueckne peakinuu 4 2
1.7 MeTamisl M1 HEMETaIbl 2

2. Oprannyeckasi XuMus 2
2.1 OcHOBHbIE TOHATHUS OPTAaHUUECKOW XUMUU U TEOPHSI
CTPOCHUSI OPraHNYECKUX COCAMHEHUI

2.2 Yri1eBoIOpObl ¥ UX NPUPOAHBIE HCTOUHUKHU 14 4
2.3 Kucnopojcoaepxaniyue OpraHm4eckue CoOeIMHeHMs 10 6
2.4 Azotcopaepikalnue OpraHuIecKrue COeTMHEHUSI. 6 4
ITonumepsl

HToro 52 26
[ToaroToBka BEICTYIIJICHUH, T0KIAJI0B, pedepaTos, 30

MIPE3EHTALNN, TBOPUYECKUX 3aJaHUM, COCTABIICHHE
TEMaTHYECKUX KPOCCBOPIOB, MHIMBUYaJIbHOT'O IPOEKTA




C MCIIOJIb30BaHUEM MH(POPMAIIMOHHBIX
TEXHOJIOTHII;pelIeHre 3a7a4 1 YIPAKHEHUH U JIp.

Bcero
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4. ®OHJ OIEHOYHBIX CPEACTB /IS IPOBEJAEHUS IPOMEXYTOUYHOMI
ATTECTAIIMU OBYYAIOIIIUXCSA IO JUMCHUIIVIMHE.

4.1.001mme cBeaeHus

1. | IluxyioBast KOMUCCHS EcTecTBeHHOHAYYHBIX AUCUUILUIUH

2. | CnenuanabHOCTD 21.02.17 TlomzemHast pa3paboOTKa MECTOPOKICHHUNA IOJIE3HBIX
HCKOIAEMBIX.
ouHasi hopMa oOydeHus

3. | JucruminHa 9K.02. Xumusa

4. | ®opma arrecranuu 10 | AU GEepeHIIMPOBAHHBIN 3a4eT
y4eOHOM TUCIMILIINHE

4.2. XapaKTepucTHKA OCHOBHBIX BH/I0B Y4eOHOM 1eATeJILHOCTH CTY/I€HTOB

Conepxanue XapakTeprucTUKa OCHOBHBIX BHJIOB JICATEIHHOCTH CTYJICHTOB
00y4YeHHs (Ha ypOBHE y4eOHBIX NEHCTBHUI)
Baxneiimue YMeHHe JaBaThb OIPENEICHHUE M ONEpUPOBATH  CIEAYIOLUMU XUMHYECKHUMHU

XUMHWYCCKHEC ITOHATHA

MOHATUAMU: BELIECTBO, XMMHUYECKUI 3JIEMEHT, aTOM, MOJIEKYJla, OTHOCUTEIbHBIC
aTOMHAasi U MOJIEKYJIIpHAs MAaccChl, MOH, aJUIOTPOIUS, W30TOMbBI, XUMUYECKas CBS3b,
3EeKTPOOTPULIATENIBHOCTD, BaJIEHTHOCTb, CTEIIEHb OKHUCIIEHHS, MOJIb, MOJISIpHAs Macca,
MOJISIDHBIA ~ 00BEM  Ta3000pa3HBIX  BEIIECTB, BEIIECTBA MOJCKYIAPHOTO U
HEMOJIEKYIIAPHOTO  CTPOEHHs,  PacTBOPBI,  JJIEKTPOJIUT H  HEDJIEKTPOIUT,
ANEKTPOIUTHYECKAs JTUCCOIMANNSA, OKHCIUTENb W BOCCTAHOBUTENb, OKHCIEHHE H
BOCCTaHOBJICHHE, TEIJIOBOM 3((EeKT peaklUuH, CKOpPOCTh XHMHYECKOW peakiny,
KaTajan3, XHMHYECKOE PAaBHOBECHE, YIJIEPOIHBIA CKelleT, (hyHKIMOHAIbHAS TPyIIa,
HM30MEPHS, TOMOJIOTHSI.

OCHOBHBIC 3aKOHBI
XUMHUHU

DopMyTUPOBaHUE 3aKOHOB COXPAHEHHsI MAacchl BELIECTB M IIOCTOSHCTBAa COCTaBa
BEILIECTB.

YcTaHOBKa NMPUYMHHO-CIEACTBEHHOM CBS3H MEXIY COJAEPXKAHHUEM AITHX 3aKOHOB H
HanMCaHHUEM XUMHYECKMX (OpMYyd W ypaBHEHMH. YCTaHOBKAa 3BOJIIOLIMOHHON
CYIIHOCTH MEHJIEJIEEBCKOIl U COBPEMEHHON (hOPMYIHPOBOK MEPHUOANYECKOTO 3aKOHA
A. N. MenneneeBa. O0bsicHeHHE (DU3NYECKOTO CMBICTIA CHMBOJIMKH MEPUOIMUECKON
Tabauubl XUMUIeckux 3jeMeHToB J. 1. MeHnneneeBa (HOMEpOB 3J1€MEHTa, EpHOAA,
TPYMIbBI) ¥ YCTaHOBKA NMPUYWHHO-CJIEJICTBEHHON CBA3M MEXIY CTPOCHHEM aTroMa M
3aKOHOMEPHOCTAMU N3MCHCHUA CBOMCTB DJIEMEHTOB U O6paSOBaHHI)IX MU BCIICCTB B
nepuojax v rpymmiax.

XapakTepUCTHKA 3JIEMEHTOB MajbIX W OOJIBIIMX IEPHOAOB IO HX MOJOXEHUIO B
ITepnonnueckoii cucreme . . Menneneesa.

OcCHOBHEBIE TEOpHUU
XUMHHU

YcraHOBKa 3aBUCUMOCTH CBONCTB XHMMHUYECKHX BEIIECTB OT CTPOCHHUS aTOMOB
00pa3yromux WX XUMHYECKHX DJJIEMEHTOB. XapaKTepUCTUKA BAKHEHIINX THUIIOB
XUMHMUYECKHX CBA3EH U OTHOCUTEIBLHOCTH 3TOM THUIIOJIOTHH.

OObscHEHHE 3aBUCUMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHUSA
KPUCTAJUIMUYECKUX PEIIETOK.

@opMyJIUPOBKA OCHOBHBIX IMOJIOXXEHUN TEOPUU DJIEKTPOJUTHUUECKON JUCCOUMALIMU U
XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPraHMUYECKHX
COETMHEHHH.

@opMyJIUPOBKA  OCHOBHBIX  IOJIOKEHHMM  TEOpUHM  XUMHYECKOTO  CTPOEHHUSA
OpraHWYECKUX COCIUHEHUH M XapaKTepUCTUKA B CBET€ 3TOM TEOPUH CBOICTB
OCHOBHBIX KJIACCOB OPraHUYECKUX COCTUHEHUH.
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Baxneiimmue
BEILIECTBA U
MaTepHaIbl

XapakTepuCTHKa COCTaBa, CTPOCHHS, CBOMCTB, TIOJIYUYCHUS U PUMCHEHHS BaKHEHIITUX
metaiioB (I A u Il A rpynm, aaioMuHUS, JKele3a, a B €CTECTBEHHO-HAYYHOM IpoduIie
1 HEKOTOPBIX d-3JIEMEHTOB) M UX COCIMHEHUH.

XapakTepuCTHKa COCTaBa, CTPOCHHS, CBOMCTB, TIOJIYUYCHUS U PUMCHEHHS BaYKHEHIITNX
memetamwioB (VIIIA, VIA, VA rpynn, a Take a3zora u ¢ocdopa, yriepoaa u
KpEeMHUS, BOAOPOAAa) M WX COENWHEHWH. XapaKTepHCTHKa COCTaBa, CTPOEHWS,
CBOWCTB, MOJYYCHUS! U MPUMEHEHHS BaXHEUIINX KIJIACCOB YTIIEBOJOPOAOB (aJIKaHOB,
LUKJIOAIKAaHOB, alIKeHOB, aJKHHOB, apeHOB) M WX Hamboiee 3HAUYUMBIX B
HAapOJHOXO3SIMCTBEHHOM IUIaHE MPEACTABUTEIICH.

AHanornyHas XapakTepPHCTUKA BaXKHEHIIMX MPEACTaBUTENEH JPYyrux KIaccoB
OpPTaHUYECKUX COCIWHEHUI: METaHOJIa M 3TAaHOJA, CIOKHBIX 3(PHPOB, )KUPOB, MBLI,
anpaerunoB (popMandbAETHAOB M arleTalIbeTHaa), KeTOHOB (ammeToHa), KapOOHOBBIX
KHCIOT (YKCYCHOW KHCIIOTHI, JJISl €CTeCTBEHHO-HAYYHOTO TPOQIIIS MPEeaCcTaBUTEIeH
JOPYTUX KJIAacCOB KHCIIOT), MOHOCAaxXapuaoB (TIIOKO3bI), AMCAXapHIOB (caxaposbl),
MONTHCaxapuaoB (KpaxMaiga ¥ IICJUTFOJIO3BI), AaHWIWHA, AaMHHOKHCIIOT, OEIKOB,
HCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH, KayIyKOB, ITACTMACC.

XUMHYECKUN SI3BIK U
CHUMBOJIHKA

Hcnonp3oBanue B y4eOHOM M TPOPECCHOHAIBLHOW JEATCIILHOCTH XHUMHUYECKUX
TEPMUHOB ¥ CUMBOJIHKH.

Ha3zBaHvie n3ydeHHBIX BEIIECTB MO TPHUBHAIBHON MITH MEXKIYHAPOTHOW HOMEHKIIATYpPE
Y OTPaXEHUE COCTaBa ATUX COCTUHEHUM C IIOMOIIBI0 XUMUYECKUX (HOPMYJI.
OTtpaxkeHHe XMMHYECKUX MPOIECCOB C MOMOIIBIO YPAaBHECHUI XMMHUECKUX PCAKITHIA.

XUMHUYECKUE pEeaKIUU

OObsicHEHHE CYLUIHOCTH XUMHMYECKHX MpoueccoB. Kmaccudukanus XUMHYECKHX
peakuMii Mo pa3lWYHbIM NPHU3HAKAM: YHCIY U COCTaBy IPOAYKTOB U PEAreHTOB,
TeIoBoMy 3¢ ¢eKTy, HampaBlieHUIo, (a3e, HAIMYUIO KaTajiu3aTopa, H3MCHEHHUIO
CTEIIeHEeH OKHMCIICHUS 3JIEMEHTOB, 00pa3yIOIINX BEIIECTRA.

VYcraHoBKa NPHU3HAKOB OOILIEr0 M PasjIfYHOrO B THIIOJOTHHM pEakuuid s
HEOPraHWYECKON U OPraHUYECKON XUMMUH.

Knaccudukanus BemecTB ¥ MpoLEecCOB ¢ TOUKH 3PEHUS] OKUCIICHUS-BOCCTAHOBIICHHSI.
CocTraBrneHue ypaBHEHUH peakinii C IIOMOIIBI0 METO/Ia DIIEKTPOHHOTO OasiaHca.
OObsicHEHHE 3aBHCUMOCTH CKOPOCTH XHMHUYECKOH pEaKUUM U  IOJO0XKEHUS
XUMHUYCCKOI'0 paBHOBECHA OT pa3JIM4YHbIX q)aKTOpOB.

XHUMHUYECKUH BrInonHeHne XMMHUYECKOrO 3KCIEPHMEHTa B TOJHOM COOTBETCTBHU C TNPaBHIAMHU
9KCIEPUMEHT Oe3omacHoCTH.

Habnronenue, ¢pukcaius u orucanne pe3yabTaToB MPOBEJCHHOTO SKCIIEPUMEHTA.
XuMugeckast [IpoBeneHne  caMOCTOSITEIBHOTO ~ MOWCKA  XUMHUYECKOH  umHpOpMamuu ¢
UHQOpMAIHS WCIIONIb30BAaHUEM  Pa3jMYHBIX  HMCTOYHUKOB  (HAyYHO-TIOMYNSAPHBIX  W3/IaHUH,

KOMITBIOTEPHBIX 0a3 JTaHHBIX, pecypcoB MHTepHeTa). Mcnonap3oBaHne KOMIBIOTEPHBIX
TEXHOJOTMH Ui 00paboTKM M Tepeladyd XUMUYeCKOM uHpopManmmu U ee
MPEICTABJICHUS B Pa3JIMUHBIX (opMax.

Pacuetsr mo

XUMUYECKUM
bopmynam u
YpaBHEHUSIM

YcTaHOBKa 3aBUCUMOCTH MEXIy KAa4eCTBEHHOW H KOJIWYECTBEHHOW CTOPOHAMH
XUMHUYECKUX OOBEKTOB U MPOIECCOB.
Penrenue pacyeTHBIX 33724 M0 XUMUYECKUM (OPMYJIaM U YPaBHEHUSIM.

[IpodwmibHoe n
npodecCHOHAIBHO
3HAUYNMOE
CoZIepKaHUe

OObsicHEeHME XUMHYECKHMX SBIICHHH, NPOMCXOAALIMX B TNpupone, OBITYy HU Ha
IIPOU3BOACTBE.

Onpenenenne BO3MOXKHOCTEH NMPOTEKAHNS XUMHYECKHX MPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX.

CoOroieHre IpaBUIl 3KOJIOTMYECKU IPaMOTHOTO TIOBEICHUS B OKpY’KalolIeH cpene.
OneHka BIMSIHAA XUMHYECKOTO 3arpsA3HEHUS OKPY)KaoImeH cpeapl Ha OpraHu3M
YeJI0BEKa U JIPYTUe )KUBbIE OPTaHU3MBI.

CoOnronenne mpaBwi1 0Oe30macHOro OOpaIleHus] C TOPIOYMMH M TOKCHYHBIMHU
BEIIECTBaMHM, J1a0OpaTOpHBIM o0OpyaoBaHueM. lloAroToBka pacTBOPOB 3aAaHHOMN
KOHIIEHTPAIMH B OBITY U Ha MMPOU3BOJICTBE.

Kputnueckas oneHka JOCTOBEPHOCTH XMMHUYECKOH MH(OpMALMH, MOCTyMAIOUIeH U3
Pa3HbIX HICTOYHUKOB.
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4.3. Pe3yJ’[LTaTbI OCBOCHHUSHA yqeﬁnoi’l AUCHMIIJINHBI, ITOJIC/KAINUE IMTPOBEPKE

P Pe3ynbTaThl 0CBOEHUS OCHOBHBIX BUIOB yueOHOU 3ananus
AACIBLH JEATEIIbHOCTH CTYIEHTOB Bun xonTpons dopma poBepKU Ne mpuitoxenus
TOMBI (Ha ypoBHE y4eOHBIX JCHCTBUI) (YMK)
Beeoenue YMeHHe naBaTh ONpPEACICHHE WU ONEPUPOBATH CIICAYHOLIMMH
Pazoen 1. Obwas u XUMHYECKUMHU TIOHSATHSIMH: BEUICCTBO, XUMHYCCKUH 3JICMEHT, Texywjuii IToaroroBka YMK Tewmbl 10K12710B
aToM, MOJICKyJia, OTHOCUTENIbHbIC aTOMHAas W MOJICKYJsIpHas cOOO0IIeHUH (cooOmeHwmit)
HEOPAHUHCCRAA XUMUA | \raccpl,  ammoTponus, BaJeHTHOCTh, MOJb, MOISPHAS Macca, (moxmamos),
Tema 1.1 Ocnosnele MOJSIPHBIH ~ 00beM  Tra3000pasHBIX  BELIECTB,  BEIIECTBA Ipe3eHTAaLH
NOHAMUSA U 3AKOHbL MOJICKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHS,
Xumuu ®opMyIHpOBaHHE 3aKOHOB COXPAHEHHUs MAacChl BELICCTB H
MIOCTOSIHCTBA COCTaBa BEILIECTB.
VcraHoBKa HpH‘IIIfIIHHO-CHCZ[CTBeHHOfl cen  Mexay | [Ipomedcymo unpuii | Camocrostenbhbie | VMK Cam.paGora no
CcozlepKaHNeM THX 3aKOHOB M HAMHMCAHHEM XHMUYECKHX (GOpMyI paboTsl Teme «OCHOBHBIC
¥ ypaBHEHHI. XUMHUYECKUE MOHATUS
Penrenne pacdeTHBIX 3aad MO XUMHUYECKHM (opMynaM | U TCPMHUHBI
yYpPaBHEHHSIM.
Hcnonp3oBanue B y4eOHOM W mpodecCHOHATLHOU YMK Cam. pabota no
ACATCIIBHOCTU XUMHNYCCKUX TCPMUHOB U CUMBOJINKH. TeEME «PacquLI 10
Ha3BaHue W3y4eHHBIX BEIIECTB [0 TPUBHAIBHOW WIIH dopmynam u
MEXIYHapOJHOW HOMEHKIATYpe W OTPaKECHHE COCTaBa ISTHX ypaBHEHHAM»
COCJIMHEHHH C TOMOIIBI0 XUMHUYECKHX POpMYIT.
OTpaxxeHHe XUMHUYECKUX MPOLECCOB C MOMOIIBI0 YPaBHEHHUI
XUMHYECKHX PeaKiuii
Tema 1.2 YMeHue naBaTh ONpEAC/ICHHE W ONEPUPOBATH CIICAYIOUHMHU
Ilepuoouueckuii 3axon u | XAMHUIECKUMU MOHATUAMU: aTOM, HOH, U30TOTIBI. Texywuti [Toaroroska YMK Tewmsl noknanos
nepuoouueckas VcTaHOBKa DBOJIIOIIMOHHOM CYIIHOCTH MEHJIENICEBCKOW M COOOIIEHHIA (cooGeHuif)
CLUCIEMA XUMUYCCKUX COBpPEMEHHOH (hOpMyITHPOBOK mepuomuueckoro 3akona J[. U. (0K13/10B),
onemenmos JI, Y. Mengeneera. OObsICHEHHE (PU3UUYECKOIO CMBICIA CHUMBOJHUKU Npe3eHTAIit

Memnoeneesa u
cmpoenue amoma

MEPUOAMYECKON  TaOMUIBl  XuMH4Yeckux oanmemeHtoB JI. U.
MemnpeneeBa (HOMEPOB AJIEMEHTA, IEPUOJIA, TPYIIITHI) U YCTAHOBKA
HquHHHO-CHeHCTBeHHOﬁ CBA3M MEXAY CTPOCHHEM aromMa H
3aKOHOMEPHOCTAMU U3MCHCHUA CBOICTB JJIEMCEHTOB u
00pa30BaHHBIX UMH BEIECTB B MIEPHOAAX U TPYIIAX.
XapakTepuCcTHKa 3JIEMEHTOB MAJIBIX U OOJBIIUX MEPHOAOB IO
ux nosioxkenuto B [lepuoguyeckoii cucreme JI. 1. Menneneena.
IlpoBegeHne  caMOCTOSITETLHOTO  TMOUCKA  XMMHYECKOU
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Paznensr u
TEMBI

Pe3ynbTaThl OCBOCHHUSI OCHOBHBIX BUIOB y4eOHOU
JEATEIIBHOCTH CTYIEHTOB
(Ha ypoBHE y4eOHBIX JICHCTBUIA)

Buna xouTpons

®dopma poBEPKHU

3aganus
No npusnoxenust
(YMK)

WHPOpPMAIUK C  UCIOJIb30BAHUEM  PA3IUYHBIX HCTOYHHKOB
(HAyIHO-TIOMYJISIPHBIX M3IaHAMN, pecypcoB HHTepHeTa).
Hcnonb3oBaHue KOMITBIOTEPHBIX TEXHOJIOTUH Ui 00pabOTKU U
nepeaayr XUMHIECKOM MH(GOpMAIMK U ee MPEJCTaBICHUS B pas-
JUYHBIX opMax.

Tema 1.3 Cmpoenue

YMeHue [aBaTh ONPEAEICHUE U OINEpPUPOBaTh CIELYIOLIMMU

sewecmea XUMHAYCCKHUMHA IIOHATHUAMHU. aTOM, MOJICKYJIa, XUMHYCCKaA CBI3b. TeKyu/lulj IloaroroBka VYMK Tembl 1oK1a10B
YcTaHOBKA 3aBUCMOCTH CBOMCTB XUMHUYECKHX BEIIECTB OT CTPOE- Co06LIeHNMIT (cooGeHuii)
HUSI aTOMOB  OOpasyloIIMX HX XUMHYECKHX  3JIEMEHTOB. (10KI1a110B),
XapaKTepI/ICTI/IKaVBa)KHeI/IIHI/IX TUIIOB XMMHYECKUX CBSI3€H M OTHO- npesenTanii
CUTEIIBHOCTH 3TOM THITOJIOTHH.
OOBbsicHEeHHE 3aBUCUMOCTH CBOWCTB BELIECTB OT MX COCTaBA U
CTPOEHUSI KPUCTAIUTHUECKUX PEIIETOK. .
DOpMYIHPOBKa OCHOBHBIX S —— TeopHH Ipomesicymounwiii | CamocrositensHas | YMK Cawm. pabora o
SIICKTPOIINTHIECKON JIUCCONMAIIMN W XapaKTePHCTHKAa B CBETE pabora teme «CTpoenue
JTOM TEOpPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHMUYECKHX aroma. XuMHYECKast
COEIUHEHUH. CBS3b».
OtpakeHNe XMMHUYECKUX MPOLECCOB C MOMOILIBI YpaBHEHHH
XUMHYECKHX peakluil.
Tema 1.4. Booa. YMeHne naBaTh ONPEAETICHHE U ONEPUPOBATH CIEXYIONIMMHU Texywuti Iloaroroska VYMK TeMmbl 1oK1a10B
Pacmesopur. XMMMYCCKMMHU TIOHATUSAMH: MOH, BCIICCTBA MOJICKYJISIPHOIO H COOOIIIEHU (cooOtIeHwmi)
Dnekmponumuyeckas HEMOJIEKYJIIPHOTO  CTPOEHHSA,  pAacTBOPbHI,  JJIEKTPOJUT U (1OK1amoB),
duccoyuayus HEDNIEKTPOJIAT, DIIEKTPOIUTHECKAs AUCCOLMALMA. npesenTauuit
DopMyTHpPOBKa OCHOBHBIX MTOJIOKEHU I TEOpUHU
UIEKTPOJIUTHUECKON IHUCCOLMAIMN U XapaKTEpUCTHKAa B CBETE
9TOH TEOPUHM CBOMCTB OCHOBHBIX KJIACCOB HEOPraHWYECKHX
COEIMHECHMI.
Ucnonp3oBanne B yueOHOH W mIpodeccHOHATBLHON
JeATEIILHOCTH XUMUUYECKUX TEPMUHOB M CUMBOJIMKH. Ipomesicymounvii | Camocrositenbrast | YMK Cawm. pabora mo
HasBaHue u3y4YeHHBIX BELIECTB 110 TPUBHUAIBHOM WM pabora Teme «Peakiun
MEXIYHAPOJIHOM HOMEHKIATYype M OTPAKEHHE COCTaBa JTHUX MOHHOTO OOMEHa.
COCIMHEHHH C TOMOIIBI0 XUMHUYECKHX GOpMYyII.
OTtpakeHHEe XMMHUYECKUX MPOLECCOB C MOMOUIBI0 YpaBHEHHUH JlaGopaTopHas (3, c.4]

XUMHUYECKHUX PEaKIUil.
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Paznensr u
TEMBI

Pe3ynbTaThl OCBOCHHUSI OCHOBHBIX BUIOB y4eOHOU
JEATEIIBHOCTH CTYIEHTOB
(Ha ypoBHE y4eOHBIX JICHCTBUIA)

Buna xouTpons

®dopma poBEPKHU

No npusnoxenust

Samanus

(YMK)

[MoaroroBka pacTBOPOB 3alaHHON KOHLICHTPAIMX B OBITY U Ha
HPOU3BO/ICTBE.

Cobronenue npaBui 6€30MacCHOTO OOpAIEHHsI C TOPIOYUMH U
TOKCHYHBIMH BEIIECTBAMH, JJAOOPATOPHBIM 000PYIOBAaHUEM.

BeimonHeHre  XMMHYECKOTO — OKCIIEpHMEHTa B ITOJHOM
COOTBETCTBHH C TIPaBHIaMH OE30ITaCHOCTH.

HaGnronenwe, Qukcamuss W ONHWcaHUE  PE3yJIbTAaTOB
IPOBEJICHHOTO AKCIICPUMEHTA.

OObsiCHEHHE ~XUMHYECKUX  SBJICHHI, MPOUCXOMANIMX B
npupoje, ObITy U Ha TIPOU3BOJCTBE

IIpoBeneHre  caMOCTOSTENBHOTO  IOMCKA ~ XMMHUYECKOH
UHQOPMALMH €  HUCIIONB30BAaHWEM  PA3JIMYHBIX HCTOYHHKOB
(Hay4qHO-TIOMYJISIPHBIX W3/IaHHH, KOMIIBIOTEPHBIX 0a3 JIaHHBIX,
pecypcoB  HWurepnera).  Mcmonp3oBaHHE — KOMITBIOTEPHBIX
TEXHOJIOTHH  JIsi  00paboOTKM W Tepefayd  XUMHUYECKOH
WHQOPMAITUH U €€ TIPEJICTABIICHHS B Pa3IMYHBIX (OpMax.

paborta Nel

JlaGopaTopHas
pabota No2

[3, c.5]

Tema 1.5
Knaccugpurayusa
HeOp2aHUyecKux
CcOeOUHeHUll U Ux
ceolicmea

XapakTepucTHUKa COCTaBa, CTPOCHUS, CBOMCTB, MOTYUYCHUS U
MPUMEHEHUS BaKHEHIIIMX KJIaCCOB HEOPTraHU4ECKUX
COCTMHCHUH (OKCHIIOB, OCHOBAaHMM, KHCJIOT, COJISH) W HX
HauOoJiee 3HAYMMBIX B  HAPOJHOXO3SAHUCTBCHHOM  IUIaHE
MpEeACTABUTEINCH.

Ucnonp3oBanne B  y4eOHOH ®  mpodeccHoHaTbHON
JEATETLHOCTH XUMHUIECKUX TEPMUHOB ¥ CHUMBOJIUKH.

Ha3panue wu3y4eHHBIX BEIIECTB MO TPUBUAIBHOU WIIH
MEXIYHApOJHON HOMEHKIAType U OTPaKEHHE COCTaBa 3THUX
COCJIMHEHHH C TIOMOIIBI0 XMMUYECKUX (HOPMYIL.

OTpakeHre XUMUYIECKUX MPOIIECCOB C MMOMOIIBI0 YpaBHEHUI
XUMUYECKUX PeaKIuil.

Co0OuimroieHre TipaBUil 0€301IACHOTO OOpAIeHHS C TOPIOYUMU U
TOKCHUYHBIMH BEILIECCTBAMH, JIAOOPATOPHBIM 000PYI0BaHUEM.

BeinmonHeHne  XMMHYECKOTO  AKCHEPUMEHTa B MOJHOM
COOTBETCTBHH C TPpaBUIaMU OE30MTaCHOCTH.

HaOmromenue, ¢ukcanmus W ONHCAHHE  PE3yJbTaTOB
MPOBEJICHHOT'0 SKCIIEPUMEHTA

Texywuti

IIpomesicymounuiii

IloaroroBka
cooOmeHui
(moxnamos),
MIpE3EeHTALNN

JlaGoparopHas
paborta Ne3

JlaGoparopHas
pabota Ne4

JlaGoparopHas
paborta Ned

VMK TeMmbl 1oKIIag0B
(cooOuieHwmit)

[3, c.6]

[3, c.7]

3, c.8]
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Paznensr u
TEMBI

Pe3ynbTaThl OCBOCHHUSI OCHOBHBIX BUIOB y4eOHOU
JEATEIIBHOCTH CTYIEHTOB
(Ha ypoBHE y4eOHBIX JICHCTBUIA)

Buna xouTpons

®dopma poBEPKHU

3aganus
No npusnoxenust
(YMK)

Tema 1.6 Xumuueckue
peakyuu

YMeHHne naBaTh ONpENENICHHE M ONEPHPOBAThH CIEAYIONIIMHI
XMMHYECKUMH TIOHATHAMH: DJIEKTPOOTPUIATEIBHOCTD, CTEIICHD
OKHCJICHHSI, OKHCJIHTEIb W BOCCTAHOBUTEIb, OKUCIICHHE H
BOCCTAHOBJICHHE, TEIDIOBOM d(PQeKkT peakmww, CKOPOCTh
XMMHUYECKOH peakIuy, KaTaau3, XAMIIeCKOe PaBHOBECHE.

OO0mbsicHeHNE CYIIHOCTH XAMUYECKUX MPOIIECCOB.
Knaccupukanms XMMHUYECKMX  pEaKUMd 1O  pa3IuYHbIM
NpU3HAKaM: 4YUCIYy W COCTaBy MPOIYKTOB W PEarcHTOB,
ternoBoMy  3ddekry, HampamieHuro, (asze, HATHYHIO
KaTaln3aTopa, W3MEHEHUIO CTElCHEH OKHUCICHHS JIIEMEHTOB,
00pa3yoImunX BEIeCTBa.

VYcraHoBKa MPU3HAKOB OOIIETO M PA3IMYHOTO B THIOJIOTHH
peaKkuui JyIs HEOPraHMYECKON U OPraHUYeCKON XUMUHU.

Kiaccupukanuss BemiecTB M IPOIECCOB C TOYKU 3PEHHS
OKHCIIeHHs-BoccTaHOBIeHUs. COCTaBIeHNe YPaBHEHUH peakIit
C TIOMOIIBIO0 METO/1a SJIEKTPOHHOTO OanaHca.

OObsicHEHNE 3aBHCHUMOCTH CKOPOCTH XMMHMYECKOW peaklvu U
HOJIO’KEHUS] XUMUYECKOTO PAaBHOBECHS OT PA3TMYHBIX (PaKTOPOB.

Cob:roieHrie nmpaBui 6€30MacHOTO OOpAIEHHsI ¢ TOPIOYUMH U
TOKCHYHBIMH BEIIECTBAMH, Ta00pATOPHBIM 000PYIOBAHUEM.

BEeimonHeHHe XUMUYECKOTO SKCIIEPUMEHTa B COOTBETCTBUH C
npaBUIIaMu O0€30TIACHOCTH.

HaGmonenue,  ¢dukcanus u
MPOBEJIEHHOTO DKCIIEPUMEHTA.

OOBpsicHEeHHE XMMUYECKUX SBJICHUM,
npupoie, ObITY U Ha IPOU3BOJICTBE.

OIIMCAaHUE  PEe3yJIbTAaTOB

MPOUCXOMSAIIUX B

Texywut

LIpomesrcymounuiii

IToaroroBka
coo01IeHu I
(mokamoB),
Mpe3eHTaln

CaMOCTOSTENbHEIE
pabora

JlaGoparopHas
pabota Ne6

VYMK TeMmrbl 1oK1aI0B
(cooOmenuit)

YMK Cam. pabora o
TeEME
«OKHCIIUTEIBHO-
BOCCTaHOBUTEIIbHbBIC
peaKIum».

[3, c.9]

Tema 1.7 Memannwt u
HeMemaiibl

XapakTepuCTHKa COCTaBa, CTPOCHUSI, CBOMCTB, MONYYEHUS U
npuMeHeHus: BaxHeimmx wMertamwoB (I A w II A rpymnmn,
AIIOMUHMS, JKeJe3a) U UX COSAMHEHHH.

XapaKkTepuCTHKa COCTaBa, CTPOCHUSI, CBOMCTB, MOJYYCHUS U
npuMeHeHus BakHenmux Hemeramios (VI A, VIA, VA rpynm, a
Takxke azora U (ocdopa, yriepoga u KpeMHUs, BOJOPOAa) U HX
COEIMHECHMM.

OOBsicHEHHE SIBJICHUH,

XUMHUYCCKUX IIPOUCXOJAIINX B

Umozoswiii

TectupoBanue

VYMK WrtoroBeiii tect
Nel
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Paznensr u
TEMBI

Pe3ynbTaThl OCBOCHHUSI OCHOBHBIX BUIOB y4eOHOU
JEATEIIBHOCTH CTYIEHTOB
(Ha ypoBHE y4eOHBIX JICHCTBUIA)

Buna xouTpons

®dopma poBEPKHU

3aganus
No npusnoxenust
(YMK)

npupoae, ObITy U Ha IPOU3BOACTBE.

IIpoBenenne  CaMOCTOATENBHOTO — IIOMCKA  XMMHYECKOU
MHQOpPMAlMK C  HCIOJIb30BAHUEM  PA3IUYHBIX HCTOYHHKOB
(Hay4HO-TIOIYNAPHBIX H3JaHWN, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB  HartepHera).  Mcmomp3oBaHWME ~ KOMIBIOTEPHBIX
TEXHOJIOTHH Jisi  00pabOTKM W  mepeiayd  XUMHUYCCKOU
WHQOPMAIUH U €€ TIPEICTABICHHS B Pa3IHYHBIX (opMax

Pasoen 2.

Opeanuueckas xumus
Tema 2.1 Ocnosuvie
NOHAMUSL OP2AHUYECKOLL
Xumuu u meopus
CMPOEHUSL OP2AHUYECKUX
coeOuHeHUll

YMeHHe naBaTh ONPEACIICHHE U ONEPUPOBATH CIEAYIOLIUMU
XUMHYECKUMU TOHSTHSAMH: YIJIEPOIAHBIN CKEIICT,
(yHKIIMOHAIBHAS TPYIIA, H30MEPHsI, TOMOJIOTHS

DOopMyIHPOBKA OCHOBHBIX MOJIOXKEHUM TEOPHUH XUMHUYECKOTO
CTPOEHUA OPTraHUYECKUX COEJUHEHHN M XapaKTEPUCTHUKA B CBETE
9TOM TEOpUM CBOWCTB OCHOBHBIX KJIACCOB OPraHUYECKHUX
COEIUHEHHUN.

[IpoBenieHrEe  CaMOCTOSITEIBHOTO ~ TMOMCKA  XMMHUYECKOM
UHGOpPMAIIMK C  KCIOJIb30BAHUEM  Pa3jMUYHBIX HMCTOYHUKOB
(Hay4YHO-TIONMYJISIPHBIX W3/IaHWH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB WnTepHera). Hcnons3oBanne KOMITbIOTEPHBIX
TEXHOJIOTHH  Jiii  00pabOTKM W mepeiayd  XUMHUYECKOU
WHGOPMAITUH U €€ MPEICTABICHUS B PA3INIHBIX (hopMax

Texywuti

IloxroroBka
coo01IeHu I
(mokamoB),
Mpe3eHTaln

VYMK Tembl 1oK1a10B
(cooOmenuit)

Tema 2.2 Yeneeo0opoowl
U UX NPUPOOHbIe
UCTOYHUKU

XapaKkTepUCTHKa COCTaBa, CTPOCHUs, CBOMCTB, MOJYYEHUS U
NPUMEHEHUS] BAXKHEWIIMX KIACCOB YIJIIEBOJAOPOJIOB (AJIKAaHOB,
IIAKJIOAIKAHOB, alTKCHOB, AQJIKWHOB, apeHOB) W UX HawmOoiee
3HaYMMBIX B HAPOJHOXO3IHCTBEHHOM IUIAHE MIPEJCTABUTEIICH.

Pemenne pacueTHBIX 3amad IO XHMHYECKHUM (opMynaM H
YpaBHEHUSM.

BoimonHeHne  XMMHYECKOTO  JKCIIEPUMEHTa B
COOTBETCTBHH C ITPaBUIaMu O0€30MacHOCTH.

CobmroieHre paBril 6€3011acHOTO O0paIeHHs C TOPIOYNMH U
TOKCHYHBIMH BEIIECTBAMH, Ta00PATOPHBIM 000PYIOBAHUEM.

IIOJTHOM

HaOmronenue, ¢Quxcanmms W ommcaHue  pe3ylbTaTOB
MIPOBEICHHOT'O AKCIIEPUMEHTA.
OOBsiICHEHHE XUMHUYECKUX SBICHUH, NPOUCXOIANINX B

Texywuti

IIpomesicymounuiii

IloaroroBka
COOOIIIEHN I
(mokI1aoB),
MIPE3EHTALNN
TectupoBanue

CamocrosiTeIbHbIe
paboTsl

VMK TeMmbl 1OKIIag0B
(coobmieHwmin)

VMK Tect no TeMe
«AIKaHBI»

YMK Cawm. pabora no
TeMe «Pemenne 3amay,
CBSI3aHHBIX C IIOHATHEM
- BBIXOJI TIPOTYKTA
peaKum.

YMK Cam.pabota o
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Pasnenst Pe3ynbTaThl OCBOSHUS OCHOBHBIX BUIOB yUeOHOU 3aganus
TOMbL JIESITETbHOCTHU CTYJICHTOB Buna xouTpons ®dopma poBEPKHU No npusnoxenust
(Ha ypoBHE y4eOHBIX JICHCTBUIA) (YMK)
npupoe, ObITYy U Ha TIPOU3BOJICTBE. TeMe «ITUIICHOBbBIE
Ucrmonmp3oBanne B y4eOHOH ©  TpodeCCHOHATBHOM YIJIEBOAOPOIBD»
JIESATEIIbHOCTA XUMUYECKUX TEPMUHOB U CIMBOJIMKHU. § YMK Cam.paGora o
Hazpanwue H3YHCHHBIX  BCWICCTB 110  TPUBHAILHON I Teme «OnpesieneHue
MEK/YHapOIHOH HOMEHKIATYPS M OTPAKEHHE COCTaBA ITHX MOJIEKYIAPHOI
COCIIMHEHUH C TIOMOIIBI0 XMMUYECKUX (hOPMYIL.
OTpakeHHEe XMMHYECKUX IMPOIECCOB C IMOMOIIbI0 YPaBHCHUN (opMy1s! BemecTEa»
XUMUYECKHX PeaKIHii. TectupoBanue VYMK Tect no teme
[IpoBeJieHHE  CAMOCTOATENBHOTO  MOMCKA  XMMHYECKOM «YTIIeBOZIOPOIBI»
WHGOPMAIMM C  MCIOJIB30BAHUEM  PA3IUYHBIX HCTOYHUKOB JlaboparopHast [3, c.10]
(Hay4YHO-TIONMYJSIPHBIX W3/IaHWH, KOMIBIOTEPHBIX 0a3 IJaHHBIX, pabora Ne7
pecypcoB  UHTepHera).  Mcmonmb3oBaHHWE — KOMITBIOTEPHBIX JlaboparopHas [3, c.11]
TEXHOJIOTHH  Jijii  00pabOTKM W mepelayd  XUMHUYECKOU pa6oTa Nog
WHQOPMAITUY U €€ TIPEJICTABIICHHS B Pa3IMYHbIX (hopMax
Tema 2.3 XapakTepucTHKa COCTaBa, CTPOCHUS, CBOMCTB, MOJYYCHUS U Texywuti [loaroroBka VYMK Tembl 1oK1aI0B
Kucnopoocooepacawue | TPUMCHCHUS BOKHEHIINX KJIACCOB OPraHMYECKHMX COEIMHEHUI: COOOIEeHN N (coobmienmit)
opeanuueckue METaHOJIa M 3TaHOoJIa, CJIOXKHBIX 3(QUPOB, KUPOB, MBI, aIbJACTHIOB (1oKIIaz0B),
COCOUHEHS. (bopmanprernioB W areraibAeruia), KETOHOB  (alleToHa), npesenTaumit
KapOOHOBBIX KHCJIOT (YKCYCHOW KHCIIOTBI), MOHOCaXapHJ0B
f{ﬁ?;;;ﬁl’gi?axapm% (caxapospr), mommcaxapuzios (kpaxmana Ilpomescymounsiii | Camoctosarensubie | YMK Cawm. pabota mo
paboThI teme «OTHOATOMHBIE

PerieHne pacueTHBIX 3a7ad MO XUMHUYECKUM (opMyrnaM u
YpPaBHEHHSIM

BrinonHenue XUMHUYECKOTO OKCIIEpUMEHTa B COOTBETCTBHUU C
npaBuwiaMu  Oe3omacHocti CoOIOJIcHHE TpaBHiI  0E30MacHOTO
O6paHIeHI/I$[ Cc TOpHOYNMHU u TOKCUYHbIMHU BCIIECTBAMU,
71a00PaTOPHBIM 000PYIOBAHUEM.

HaGOmromenue,  ¢ukcanuss W ONMCAHHUE  PE3yJbTaTOB
MPOBEICHHOTO SKCIICPUMEHTA

OOBsicHEeHHE XUMHUYECKUX  SBICHUH, TPOUCXOIANINX B
npUpo/ie, OBITY M Ha IPOU3BOJICTBE.

Hcnonp3oBanie B Y4eOHOH AEATEIHHOCTH XHMHUYCCKHX
TEPMHHOB ¥ CHMBOJIHKH.

HaspiBaHHEe M3y4YCHHBIX BEIISCTB 110 TPUBHAIBHOW HIIH

CIIUPTHI».

YMK Cam. pabora o
TeMe «MHOTroaTOMHBIE
CITUPTHD.

YMK Cawm. pabora no
TeMe «AJIbACTHIB.

YMK Tect no teme
«Kucnopoaconepxarmue
OpraHu4ecKue
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P Pe3ynbTaThl OCBOSHUS OCHOBHBIX BUIOB yUeOHOU 3aganus
ISR JEATEIIbHOCTH CTYIEHTOB Bun konTpons ®dopma npoBepKu Ne mpunoxenus
TeMPT (Ha ypoBHE y4eOHBIX JICHCTBUIA) (YMK)
MEXTyHApOJHOM HOMEHKJIAType W OTpakeHHE COCTaBa ITHX BEILIECTBAY.
COEIMHEHHH C TOMOIIBI0 XMMHUYECKHX (HOPMYII. JlaGopatopHast 3. c.12]
OtpaxeHue XHMHHECKHX TPOLECCOB C MOMOLIBIO ypaBHEHHI paGoTa Ne9 , C.
XMMHYECKHX PEaKIHii.
[IpoBeneHre  caMOCTOATENBHOTO — ITIOMCKAa  XUMHYECKOU JlaGopatopHas
WHGOPMAIIMM C  KCIOJIb30BAHUEM  Pa3jMYHBIX HMCTOYHUKOB 601a Nol0 [3, C. 13]
(Hay4qHO-TIOMYJISIPHBIX M3aHHH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pa B
pecypcoB  HartepHera).  Mcmomp3oBaHWME ~ KOMIBIOTEPHBIX
TEXHOJOTMI  1yIs  00pabOTKM W Tepefayd  XMMHYECKOM JlaboparopHas 3, c.14]
MHQOPMAIUH U €€ TIPEICTABICHHS B Pa3IHYHBIX (opMax pabora Nell T
Tema 2.4 XapakTepucTUKa CcocTaBa, CTPOCHHMS, CBOMICTB, MOJyYEHUS U
A30mcodep9fcau4ue IPUMCHCHHU A Ba)XKHEHIIINX KJIACCOB OpPraHUYCCKHUX COEIUHEHUH: TeKyu/lulj HO)IFOTOBKa VMK Tembl IOKJIaZIOB
opeanuueckue aQHWINHA,  AMHUHOKHUCIOT,  OEJKOB,  HMCKYyCCTBEHHBIX  H CO00ImeHH it (cooGeHuit)
coedunenus. Tonumepyr | CHHIETHIECKIX BOIOKOH, KayuyKOB, ILIACTMACC. } (10K13/10B),
VYcraHoBka _ 3ABHCHMOCTH MKy  KaueCTBEHHOH  u npeseHTarmii
KOJIMYECTBEHHON CTOPOHAMH XUMHYECKUX OOBEKTOB U ITPOIIECCOB.
Pemienne pacdeTHBIX 3a7a4 MO XUMUYECKHM (QopMmysiam u
ypaBHEHHSIM.
[IpoBeseHre XMMHYECKOTO IKCIIEPUMEHTa B COOTBETCTBUH C
npaBHIaMHU O€30I1aCHOCTH.
CoGmoeHne mpaBmiI 6e30macHoro obparmenus ¢ ropiounmu u | [Ipomedsicymounwiii | JlabopatopHas [3, c.15]
TOKCHYHBIMH BEIIECTBAMH, Ta00PATOPHBIM 000PYIOBAHUEM. paborta Nel2
HaGmonenwe, ¢ukcamys ©  ONHCaHUWE  PE3yJIbTaTOB
HPOBEJIEHHOTO SKCIIEPUMEHTA. JlaGopaTopHas [3,c.16]
OObsICHEHHE ~ XUMHYECKUX  SIBJICHU, MPOUCXOMANIMX B pa6ora Nel3

npupoje, ObITy U Ha IPOU3BOACTBE.

Ucnonp3oBanne B yueOHOH W mIpodeccHOHATBLHON
JIESTENIbHOCTH XUMUYECKIX TEPMUHOB M CHMBOJIHKH.

Ha3piBaHue wu3ydyeHHBIX BEIIECTB 110 TPUBHAIBHON WIH
MEXIYHAPOJHOW HOMEHKIAType U OTpPaK€HHE COCTaBa JTHX
COEJIMHEHHH C TOMOILBI0 XUMHUYECKUX (POpMYII.

OTpakeHHEe XMMHUYECKUX MPOLECCOB C IOMOUIBIO ypaBHEHUH
XUMHUYECKHX peaKkuil.
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Paznensr u
TEMBI

Pe3ynbTaThl OCBOCHHUSI OCHOBHBIX BUIOB y4eOHOU
JEATEIIBHOCTH CTYIEHTOB
(Ha ypoBHE y4eOHBIX JICHCTBUIA)

Buna xouTpons

®dopma poBEPKHU

3aganus
No npusnoxenust
(YMK)

IIpoBeneHne  caMOCTOSTEIBHOTO  IMOUCKA  XMMHYECKOU
MHQOpPMAlMK C HCIOJIB30BAHUEM  PA3IUYHBIX HCTOYHHUKOB
(HayYHO-TIONMYNAPHBIX H3JaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB  UnTepHera). Hcnonb3oBaHue  KOMIBIOTEPHBIX
TEXHOJOTHA s 00paboTKM W  mepemadyl  XUMHAYECKOU
WHQOPMAIUH U €€ TIPEICTABICHHS B Pa3IHYHBIX (opMax

HUmozcoswiti zauem

HUmoeoewiii

TectupoBanue

VYMK UTOroBeIi TECT

Ne2
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4.4. TlopsaIoK U YCJIOBUSI OPTaHU3ANMU UTOTOBOI aTTeCTAINHU MO JUCHUILJINHE

1) ®opma nmpoBeaCHHS aTTECTALIMH — OuUphepeHyuposantblil 3auem 6 popme mecmuposans.

2) TpeOoBaHwMsI K CTYJICHTY I10 IOMYCKY K HTOTOBOM aTTECTAIMK - BhITOJHEHHE 13
71a00paTOPHBIX padoT.

3) KonnuecTBo 3amanuii -18

4) KonnyecTBO BAPHAHTOB 3aaHHi — 4 BapuaHTa

5) BpeMsi BbINOJIHEHUS 3a1aHui - 45 MUH.

6) Jluteparypa assi CTYJACHTOB, HCIIOIb30BaHUE KOTOPO# pa3pellieHo Ha 3aueTe — He
peycMaTpuBaeTCsl.

THIOBBIE TECTOBLIE 3aJaHU IJI HTOTOBOI0 3a4€TA.
Hroroseiii TecT Nel 1o Teme «O0I111ass B HEOpraHUYECKas XUMHMSD
Buibepume npasunvrvie omeemui Ha éonpocwvt mecma. Ilo kasxcoomy sonpocy 0onyckaemcs moabko
0OUH NPABUNLHBIU OMEBEN.
1. CiioHBIC BEIIECTBA, COCTOSIIIME U3 aTOMOB METaJIa U THAPOKCU/I-HOHOB, Ha3bIBAIOTCS:

a) OKCHIaMH; B) OCHOBaHUSIMU;
0) KUCIIOTaMH; T') COJISIMU
2. OCHOBaHHS MOTYT pPearupoBaTh:
a) TOJIKO C KUCIOTaMu B) TOJIBKO C KHCIIOTHBIMHU OKCHUJIAMU
0) C KHCIIOTaMH ¥ OCHOBHBIMH OKCHIaMHU T') C KHCJIOTaMHU ¥ KUCJIIOTHBIMU OKCHJIaMHU
3. I1pu B3auMOICHCTBUY aIFOMUHUS C COJITHOM KHCIIOTOM o0pasyercs (2 baiia)
a) AICIz + 3H; B) AICIl3 + H>
0) 2AICl3 +3H> r) 2AICI3 + 2H>
4. Peakuueit coeTuHEHUs SIBIIACTCS:
a) C+ 02— CO2 B) BaClz + Na,SO4 — BaSOg4| + 2NaCl
6) Zn + 2HCI — ZnCl, + HyT r) CaCO3 — CaO + CO2

5. Yacrtuna, umeromas 3apsf -1 u Maccy -0 a.e.M., Ha3bIBaeTCs:

a) aToM B) IPOTOH

0) DIIEKTPOH T') HEUTPOH
6. CokpaIeHHas 2eKTpoHHas KoHpuTypanus ...2p°3s! cootBercTBYyeT atomy:
a) Kanus 0) HaTpus B) JIUTHS r) MeIu
7. XumMudecKkast CBsI3b MKy aTOMaMH METAJUIOB HA3bIBACTCS:

a) MeTajin4yecKas B) HOHHAas

0) BogopoaHas ') KOBAJICHTHAs
8. B xnopuse Hatpus CBS3b:
a) KOBaJICHTHasI HETIOJISIpHAs B) KOBQJICHTHAs MOJISIpHAsI
0) MeTanmuyeckas T') HOHHAS

9. Kakast U3 npuBeeHHBIX HUXKE peakluii HeoOpaTuma?
a) MgCl, + HSO4 —
0) CuSO4 + NaNO3z —
B) CaClz + Na2CO3 —
r) Ba(OH)2 + KBr —
10. B xoe XMMUYECKOH peaKkIuy SHepIrus:
a) BCET/1a BbIIEISAETCS B) BCErja MorJomaercs
0) He BbIIEISIETCS M HE TOTJIONaeTcs I') MOKET BBIIEIATHCS MM TOTJIONIATHCS

11. Onpenenure peakuuio cpeabl B pactBope docdara HaTpus.

a) KUCJIOTHAas B) HeTpanbHast
0) menovyHas T') pa3iaraeTcsi BOJOU
12.Kakoii 3 MeTaJJIOB HE pearupyeT ¢ CONSTHOM KUCIOTOM?
a) MeIb 0) UHK B) QJIFOMHHHMA I') MarHuu
13. Kakoe 13 BemiecTB Mpu B3aUMOJIEHCTBUU C BOJOW 00pa3yeT KUCIOTY
a) BaO 0) P20s B)NH3 r) Ca
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14.®enondTanenHOM MOKHO pacro3HaTh
a) COJISTHYIO KHCIIOTY B) BOY
0) TUAPOKCH]T HATPHSI T') THAPOKCH] MEAH
15.B ypaBuenuu peakuunu Fe,O3+ Ho, — Fe + H20 koaddumment nepen hopmysoil BOCCTAaHOBHUTEIIS
paBeH: (2 6anna)
a)l B) 2
0) 3 r) 4
16. [usa
MPUTOTOBJIEHUS 5%-HOT0 pacTBOpa HEOOXOIUMO 2 T caxapa pacTBOPUTH B BOJIE, Macca KOTOPOM paBHA
(2 6anna)

a)l9r B)20T
0)38r r40r
17. Macca 2,8 1 cepaucroro raza SO2 (2 6aia)
a)8r B) l6T
0)4r r)32r

18. Kakoii 00beM BOAOPO/A BBIICTUTHCS MPU B3aUMOJCHCTBUM 6,5 T IMHKA C CEpHOM KHUCIOTOU? (2
banna)

a)l12n B) 11,21

0)22,4n r)5,6 1

Htorosslif Tect Ne2 o Teme «Oprannyeckasi XuMusi»
Buwibepume npasunvnvie omeemsi Ha 6onpocwbl mecma. 1o kasxcoomy onpocy 0onyckaemcs moivko
00UH NPABUTLHBIL OMEBEN.
1. YraneBonopon CsHio oTHOCHTCS K Ki1acey:

a) aJIKaHbI B) apCHBI
0) ayKeHBbI I') QJIKUHBI
2. Obuias popmyna apeHOB:
a) CnHan B) CnHan+2
6) CnHo2ne T) CnHon-2
3. Tun rubpuau3anuy aTOMOB yIiepo/ia B MOJICKYJIE€ STUJICHA!
a) sp° B) Sp
6) sp” r) pp

4. BemectBa 0ogMHAKOBOTO COCTaBa, HO Pas3JIMYHOro CTPOCHUA U C PA3JINYHBIMH CBOMCTBaMHU
Ha3bIBAIOT!

a) TOMOJIOTaMH B) paJuKaiamMu
0) nzomMepamu I') aHaJIOraMu
5. Kakoli Tun peakuyu xapakTepeH JUisl aTKEHOB:
a) MPUCOCTUHEHUS B) oOMeHa
0) 3amenieHus T') pa3ioXKeHUs
6. O0ecrBeunBaeT pacTBOpP NepMaHraHaTa Kajaus
a) Mporax B) IIpOIEH
0) Oytan r) OeH301
7. OyHKIIMOHAIBHOMN TPYNION (EHOJIOB SBIISETCS:
=0
a) — CeHs 0) —c ~y B) — COOH
8. Kakoe 13 nepeyncieHHbIX COSIMHEHUH MPH MOJTUMEpPHU3aN 00pa3yeT Kayuyk?
a) STUJIEH 0) uzonpeH B) OyTeH-2

9. .13 npuBeIeHHBIX HIKE YTIIEBOJIOPOIOB K TOMOJIOTaM 3THJIEHA HE OTHOCUTCSL:
a) CH2=CH-CHs 6)CH3s—CH=CH-CHs B)CH2=CH-CH=CH:
10. IlpenenbHbIE OHOATOMHBIE CIIUPTHI SIBIISIOTCS H30MEPAMHU:
a) albJeTHI0B B) MPOCTHIX 3(PUPOB
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0) KETOHOB ') CIOXHBIX 3(UPOB
11. KauecTBeHHas peakiys Ha TJULEPUH:
a) MosIBIIEHHE OcajiKa cepedpa,
0) obecriBeUrMBaHWEe OPOMHOMN BOJIBI,
B) oOpa3oBanue raunepara menu (II) sspko-cunero 1sera,
12. OCHOBHBIMH PEaKIUAMH, XapaKTEPHBIMHU JJIs1 AJTbJACTHIOB SIBJISTFOTCS:
a) OKHCJIEHUE aJlbJIETUAHOM TPYIIIIBI
0) 3aMeIIeHUE aJIbJICTUAHOW TPYIIIIHI;
B) MPUCOEJUHEHHE 0 aTbJCTUIHOMN TPYIIIe;

13. K ampaerugam OTHOCHTCS:
a) STaHaJlb B) TJIMLIEPUH
0) ortaHoI r) henon

14 .Coenunenue, UMeEIOIIee CTPYKTYPHYIO (OpMyITy
CH; - CH-CH,—-CH,-CH- CHs

| |
OH CHs

MMEET Ha3BaHUE: a) 2-METUJITeNTaHoI-5;
0) 2-MeTHIIreKCaHo-5;
15. ®opmyna nponuroHoBoi kuciotel: a) CHz — COOH

B) 5-METHIIFEKCAHO-2;
I) 2-METHIIT€KCaHab
B) CsH7 — COOH

6) C2Hs — COH r) Co2Hs — COOH
16. B pe3ynbTare peakiuu 3repuQuKauu oopa3yercs:
a) mpocToi 3up B) CIUPT
0) CIIOXHBIHN 3up r') KHCJIOTa
17. CnoxHbli 3¢up IIIULIEPUHA U OJIEUHOBON KHUCIOTHI OTHOCUTCS K:
a) MbUIaM B) JKUJIKMM XUpaM (MaciiaM);

0) TBEpIBIM JKUPaM; ') CHHTETUYECKUM MOIOIIMM CPEICTBaM
18. Jlns aMUHOB XapaKTEpHBI CBOMCTBA
a) KUCIIOT 0) ocHOBaHUI B) aM(OTEPHBIX COEAUHEHUIN
Kpumepuu oyenku: 3a Kaxaplil MpaBUIbHBINA OTBET — 1 Oa.
3a HenpaBWJIbHBIN oTBeT— 0 0aIOB.

HpOI_ICHT PE3YIbTATUBHOCTHU

(IpaBUIILHBIX OTBETOB) bann (ouerxka)

91+100 5 (0TIM4HO)
81 +90 4 (xoporo)
61 + 80 3 (yIOBIIETBOPUTEIHHO)

60% u MeHee

2 (HeyAOBJIETBOPUTEIILHO)

4.5. Tumnosble KOHTPOJIBHBIE 3aJaHUsl H METOAMYCCKHE MaTepHaJbl A TEKYLIEro

MPOMEKYTOIHOI0 KOHTPOJISA

TunoBkle 3aJaHKs IJISI CAMOCTOSITEILHOM Da60TBI 10 TEMEC

«OCHOBHBIE TIOHITHS M 3aKOHBI XUMHUH))

1. VI3 naHHOTO TIEepeyHs:

1) CO2 4) Ba(OH):

2) KOH 5) HCI

3) H3PO4 6) CaO

BbIOEpUTE POPMYIIBIL: a) OKCUJIOB
0) KHCIIOT:

2. IIponomxute ypaBHEHUS pEaKLuil:
CO2 + CaO —

H>SO4 + Al —
HNOs + MgCO3 —

7) H2S 10) SOs

8) CaCOs 11) CuSOq4
9) HBr 12) ZnS

B) TUAPOKCHUJIOB

I) KHUCJIOT

Fe(OH); ——>
Cu(OH); + BaCl, —
CaCl; + AgNO3 —

H
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TunoBsle 3aaHUs IS CAMOCTOSITEIbHON paboThI 10 TeMe
«PacueTsl 0 hopMyIaM U YpaBHEHUAM
CkonpKo Menu colepkutTcst B 27 T xjopuaa Meau?
Kaxkoit o0beM 3anumaet npu H.y. 2,2 T CO2?
3.  CKOJIBKO TUTPOB BOAOPO/IA BBIACIUTCS MIPH B3aUMOACHCTBHHM 13 T IIMHKA C COISTHOM KUCIOTOH?

N

Tunosble 3aaHus JUIsl CAMOCTOATEIbHON PaboThl IO TEME
«CtpoeHue aroma. XUMUYECKas CBSA3bY.
1. datb XapakTepUCTUKy aToMaM aIlOMUHUA, Opoma TIO UX TOJIOKEHUIO B MEPUOINYECKON Tabnuie
10 IJIaHy:

a) Ne mepuona, Ne rpymibl;

0) 3apsn siipa aTOMa; YMCII0 MPOTOHOB, HEUTPOHOB, 3JICKTPOHOB;

B) pacIpeielieHHe FIEKTPOHOB 110 YPOBHSIM;

T') 2JIEKTpOHHAs popmyIa;

1) pacrpeziesieHue 3JIEKTPOHOB IO KBAaHTOBBIM sTYEHKaM.
2. Onpenenute BUJ XUMUYECKOU CBSI3U B COCAMHEHUSX
a) N2Os; B) Ca; 1) Ho; x) ZnS
0) N2; r) KOH e) H3POq4 3) CaO

Tunosble 3aaHus JUIsl CAMOCTOATEIbHONW paboThl IO TEME
«Peak1iuyu MIOHHOTO OOMEHa.
CocraBbTe YpaBHEHUS pEakIfii B MOJIEKYJISIPHOM, TIOJTHON HOHHON M COKpAIlEHHOW HOHHOHU (opme:
BaCl; + K2CO3 —
K20 + HCI —
NazPO; + CaCl; —
Mg(OH)2 + HNO3z —
Al(NO3); + Ba(OH); —

TunoBkle 3aJaHUs IJISI CAMOCTOSITEIHLHOM Da60TBI 10 TEMC
«OKHCIIUTEILHO-BOCCTAHOBUTEILHBIE PCAKITHH .

PaCCTaBLTe KOBq)(bI/H_II/IeHTLI, yKa)KI/ITe OKHUCIHUTCIIBb U BOCCTAHOBHUTCIIb:
1. CrCl3 + Br, + KOH — KyCrO4 + KBr + KCI + H,0

2. K2Cr207 + HS + HaS04 — Cra(SO4)s + K2SO4 + S + H20

3.S + KCIO3 + H0 — Clz + K2SO4 + HySO04

4. HyS04 + NaCl + KMnO4 — MnSO4 + Cly + K2SO4 +NazS04 + Ho0
5. Zn + HNO3 — Zn(NOs)z + NH4NO3 + H20

Tunoswle 3aJaHUS JUIS TECTA IT0 TeME «AJIKaHBI)
Buvibepume npasunvhvie omeemol Ha onpocvl mecma. I1o kaxcoomy 6onpocy 0onyckaemcs movKo
00UH NPABUNLHBIU OMEBEN.
1. lumeTunnponaH OTHOCUTCS K KJIACCY YIIIEBOIOPOAOB, o0IIast popmysa KOTOPOro

a) CnHazn+2 B) CnHon -2
6) CnHZn r) CnH2n+1
2. 'oMonoromM sTaHa siBIsi€TCs
a) CoHy B) CH3- CH, - CH2 - CH3
0) CsHa r) CeH12
3. Kakoii Bug n30Mepuu XapakTepeH Ui aTKaHOB:
a) MOJIOKEHUSI IBOITHOMN CBS3U B) YIJIEPOJIHOTO CKeJeTa
0) mpoCTpaHCTBEHHAs T') TOMOJIOTHUECKUX PSJIOB
4. Yroun cBs3M B MOJIEKYJIaxX aJKaHOB COCTABIISET
a)109°28 6)120° B) 180° r) 104%5
5. B ypaBHEHUHU OJHOTO CropaHus neHTana koadduuueHT nepea Gopmysnoi KUCI0poia paBeH
a)5 0) 8 B) 6 r9
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6. [Iponan B3aUMOEHUCTBYET C: a) Br, B) HCI

0) H2 r) NaOH (p-p).
7. 'a3000pa3Hble aJIKaHbI — 3TO:
a) CHa, C4Hio, C10H22 B) CeH14, CsHi2, CsHio
6) C3Hs, C2Hse, C4Hio r) C7H1e, CeH14, C10H22.
8. Peaknima 2CHsl + 2Na = 2Nal + CoHg HOCHUT nmst:
a) 3UHUHA; B).Bropiia;
0) bytneposa; r) Menneneena.
9. YcTaHOBHTE COOTBETCTBUE MEXTY (OPMYJION BEIIECTBA U €T0 HA3BAHUEM:
CrpykrypHas popmyna Ha3Baunue Bemecrsa
CH3
| 1) 2 — meTuneHTaH
a) CH3—-C—-CHs 2) TeHTaH
| 3) Oyran
CH3 4) 2,2 - TMMETHIINPOIIaH
6) CHz—CH; — CH2—-CHz3 5) renran
B) CH3 — (CH2)s — CH3 6) rekcas

r) CH3— CH - CH2 — CHz — CHs

I

CHs
10. YcTaHoBUTE COOTBETCTBUE MEXTY PEArNPYIOLUIMMHU BELECTBAMU U MPOJAYKTAMH HX
B3aUMOJICUCTBUSL.

Pearupyrolye BEMIECTBaA: [IpoayKThI B3aMMOIEHCTBHS:
a) CHs+ Clo — 1) COz2 + Hz
6) CoHe+ O2 — 2) CoHs + NaCl
B) CH3Cl + Na — 3) CH3Cl + HCI
r) CsHg — 4) CO, + H20
5) CH.Cl, + H»
6) C + H

TunoBkle 3aJaHNs IJISI CAMOCTOSITEILHOM Da60TBI 10 TEMC
«Pemenue 3a4a4, CBA3aHHBIX C IMOHATHUEM - BBIXO/ MPOAYKTA PCAKITUID).

1. Kakoii 06bem anermiieHa (C2Hz) cobpanu npu B3aumozeiicteuu 6,4 r kapouna kanpius (CaCz) c
BOJIOM, €ClTu BBIXOJ MPOIyKTa cocTaBisieT 90% OT TeopeTHuYecKr BO3MOKHOTO?

CaC2+ 2H20 — Ca(OH)2+ C2H2
2. U3 92 r sranona (C2HsOH) momyuwmm 33,6 i strnena (C2H4). Beramcnure Beixox stuineHa B % ot

TEOPETUYECKH BO3ZMOKHOTO.
C2HsOH — C2H4+ H,O

TunoBble 3aJJaHUs JUIS CAMOCTOSITEIbHOM paOOTHI 110 TEME
«OTUICHOBBIC YIICBOAOPOIBIY
1. CocraButs 5 n3oMepoB okTeHa. JlaTh UM Ha3BaHHUS IO MEXKIYHAPOIHON HOMEHKIIATYPE.
2. IIpoaomKuTh ypaBHEHHS pEaKIU:
1) CH, = CH—CH2—CH3 + Br,—
2) CH2 = CH—CH2—CH3 + HBr—
3) CH2= CH—CH2—CH3 + H20—
4) CH2 = CH—CH2—CH3 + H2—
5) CH2 = CH—CH2—CH3 + [O]+ H20—

TuroBsle 3aIaHUs U CAMOCTOATENBHOM Pa0OTHI TI0 TEME
«Ornpenenene MOJIEKYIAPHON hOPMYIBI BEIIECTBA 10 OPOLICHTHOMY COAEDKAHUIO DJIEMEHTOB U 110
OPOAYKTAM CTODAHUSIY.
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1. Ompenenuts MONEKYISApHYIO (hopMyiTy BemiecTBa coaepkaiero: 85,7% C u 14,3 % H. [1notHOCTH
1o BO3Ayxy pasHa 1,931.

2. Ilpu cropanuu 2,9 r BemectBa nonyumin 6,6 1 CO2 u 3,7 r Boasl. [110THOCTE IO BOAOPOAY paBHA
58. Onpenenure MOJICKYJIPHYIO (HOPMYJTy BEIIECTBA.

Tunosble 3aJaHUs JUIS TECTA IO TEME (Y TJIEBOJIOPOALIY
Buvibepume npasunvhvie omeemol Ha éonpocel mecma. Ilo kasxcoomy 6onpocy 0onyckaemcs movKo
00UH NPABUNLHBIU OMEBEN.
1. O6mas hbopmysia aTKEeHOB:

a) CnHan+2 B) CnHan

6) CnHZn-G r) CnHZn-Z
2. Monexyibl aIKHHOB COAEPKaT:

a) 2 TBOMHBIC CBSI3U; B) | TpoiiHyIO CBSI3B

0) TOJBKO OJTMHAPHBIE CBSI3U r) | 1BOMHYIO CBS3b.
3. Yroa cBA3U B MOJIEKYJIE ME€TaHa:

a) 90° B) 180°

6) 120° r) 109°28’
4. B xakoii MoJeKysie yroi cBasu pases 120%?

a) METaH B) aIlCTHJICH

0) sTUIeH T) 3TaH
5. Tun rubpuansanuu aTOMOB yriepoja B MOJIEKYJIe alleTUJIeHA:

a) sp? B) SP
6) sp r) pp
6. Uem oTnuyaeTcs Apyr ot apyra OyreH-1 u OyTeH-2:
a) YUCJIOM aTOMOB yTiepoa B) MECTOM PACIOJIOKEHISI TBOMHOM CBSI3U
0) MecTOM pa3BETBJICHHUS YTICPOJHOH HEnH ') OTHOCUTEILHON MOJIEKYIIPHOIN Maccoil

7. B3anMoaencTBrE METaHa ¢ XJIOPOM — TO PEaKLMsL:

a) pasJIoKEHUs B) oOMeHa

0) coeqMHEHUS T') 3aMeIIeHuUs
8. Peakius ruipupoBaHus:

a) CoHg + 02 —; B) C2Hs + H20O —;
0) C3Hg —; r) CoHs + Ho —

9. 2 - metunOyTeH -1 He B3aMMOICHCTBYET:

a) c Opomom B) C KUCJIOPOJOM

0) c a3oToM T') C BOJIOPOAOM

10. XapakrepHble A5 aTKUHOB peakiMy, 00YCIOBIEHHbIE HATMYMEM JIBYX Ti- CBSI3€H B MOJIEKYJIax,
OTHOCSITCS K TUITY PEaKIIUH:

a) pa3ioXKeHUs B) oOMeHa

0) coeMHEHUS T') 3aMeIIeHuUs
11. C pacTBOpOM nepMaHraHara Kajausi pearupyer

a) mpomnaH B) OeH307

0) mporneH r) OyTan
12. OcHOBHOI1 11€TBI0 KPEKUHTa HE(PTETIPOTYKTOB ABIISETCS OTy4YEeHUE

a) yrIeBOJIOB B) OyTajneHa

0) OeH3uHa r) ¢eHona

TunoBbIe 3aJaHUs IS CAMOCTOSITEIbHOM paOOTHI 110 TEME
«O1HOaTOMHBIE CITMPTHDY).
1.CocraBbTe ypaBHEHHS peakluii, MPOTEKAIOIINX MPU HATPEBAaHUU CMECHU METaHOJa U OyTaHoJa B
MIPUCYTCTBUH CEPHON KHUCIIOTHI.

2. CoctaBbTe (hOpMYITBI IO HA3BAHUSM:
a) 2,5-TUXJIOpPIEeHTEH-2
0) 2-MeTHI-3-3TUITEKCAHOI-2
B) 1,2-numeTnin-4-3TriIeHOSH30I1
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TumoBsle 3aJaHUs 1JII CAMOCTOSITEILHOM PAOOTHI [0 TEME
«MHOr0aTOMHEIE CITUPTHI.
1. CocTtaBbTe GOPMYIIBI IO HAZBAHUSIM:
a) 3-metunOyrantpuon-1,2,4.
0) 2,3-mu3TUineHTananoa-1,5

2. CocTaBbTe YpaBHEHHS peaklUii MOJydyeHUs 3TaHOJIa U3 METaHa.

3. U3 156 kr 6en3ona nmonyumin 200 kr xmopOeH3ona. Berancauts BeIxoa xsopbenzona B % ot
TEOPETHUYECKH BO3MOXKHOTO.

4.CocTraBbTe ypaBHEHUS PEAKIIMI 11O CXEME:
C4H10 — C4Hg — C4HoCl — C4HOH

TunoBsle 3aaHUsl UL CAMOCTOSATEILHON pa0OTEI II0 TEME
«AJBIETUOBDY.

1. Cocrasbre ypaBHeHUs peakiyii 10 CXeMe:
C2Hs — C2Hs — C2HsCl — C2HsOH — CoHs — O — CH3
2. CocraBbTe ypaBHEHHUS pPEaKUUH, MOATBEPKAAOINX XMMHUYECKHE CBOWCTBA MACISIHOTO
anbJerua.
3. Kakoii o0beM KuciaOpoga HEOOXOAMM Ui OKHCICHHS METaHOJ]a, €CIU TpPU ITOM
nonyumiu 500 r 20 % pactBopa popmansaeruaa?
4. Tlomy4nTh METHIATHUIIOBBIN A(UP UCXOIS U3 METAHA.

Tunosble 3a1aHus Ul TECTA 110 TEME
«Kucinopoacoaepxkamme OpraHuyecKue BEIECTBAY.
Bvibepume npasunvuvie omeemul Ha onpocvl mecma. I1o kasxcoomy eonpocy donyckaemcs moavKo
0O0UH NPABUNLHBLI OMBEN.
1. ®yHKIIMOHAIBHOM IpymNIoi (eHOIOB ABISETCS:

=0
a) — CgHs 0) —C - B) — COOH
2. O6wmas hopmyna npeaeabHOro OJHOATOMHOIO CIIUPTA:
a) CnH2n+2 . B) CnH2n+1OH
6) Can-ﬁ F) CnHZnO.

3.OCHOBHBIMHU PCaAKIUAMHA, XapaAKTCPHBIMU I AJIbACTHIOB SABJIAIOTCA:
a) 3aMeIlleHUe aJIbIeTHIHON TPYIIIBI;
0) OKUCIJIEHHE allbJIETHIHOM IpyIIIbI
B) MPUCOEINHEHHE MO aNbJCTUIHOMN rpymIe;

4. Kakas u3 peakiuii HEeBO3MOXKHa JJIsl KApOOHOBBIX KHCIOT?
a) CH3COOH + Ag B) CH3COOH + Cu(OH)2 —
6) CH3COOH + Ag20 — r) CHsCOOH + CH30H —

5. KauecTBeHHas peaklus Ha TTIULEPUH:
a) TIOSIBJICHHE OCajika cepedpa,
0) obecuBeunBaHue OPOMHOM BOJIBI,
B) oOpaszoBanue riuuepara meau (II) spko-cunero nsera,

6. Ci1oxHBIN 3(pup TIIHIIEPUHA U OJICMHOBOW KHCIIOTBI OTHOCHUTCS K:
a) MbUIaM B) CHHTETUYECKUM MOIOIIUM CPEICTBAM
0) TBEpIBIM XUpaM; T') XKHUJKUM KHUpam (Maciam);

7. I'moko03a pearupyeT co CIEAYIOIINM BEIIECTBOM:
a) CaCOg; 6) NaOH B) Cu(OH)2
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8. DeHoJI MPOSIBISIET CBOMCTBRA:!
a) OKCHJIOB; 0) c1aObIX OCHOBAHMIA; B) CJIa0BbIX KUCIIOT

9. K anmperuiaMm OTHOCUTCS:
a) 3TaHOJ B) TJIMLEPUH
0) MeTaHalb r) eHon

10 .Coenunenue, uMeroIIee CTPYKTYpHYIO hopMyTy
CH; - CH-CH,;—-CH - CH - CH3
| | |

CHs CHs CHs
UMeeT Ha3BaHue:  a) 2,4,5-TpuMeTUJITeNTaH; B) 2,3,5-TpUMeTHIITeKCaH;
0) 2,4,5-TpuMeTHIITeCaH; r) 2,3,5-MeTUIrenTaH;

11. B pe3ynbTare peakiuu 3repuduKanuu oopa3yercs:

a) mpocToit 3up B) CHUPT

0) cloXHBIN dup r) KHCJIOTa
12. ®opmyna nmpornaHoBOM KUCIOTHI: a) CH3 — COOH B) CsH7 — COOH

0) CoHs — COOH r) CoHs — COH

13. IlpeaenbHble OAHOATOMHBIE CIIUPTHI SABISIOTCA U30MEPAMU:

a) albJIEerH/10B B) MPOCTHIX 3(PUPOB

0) KETOHOB T') CIOXXHBIX 23UPOB

Tunossle 3aauus Ui 1a00PATOPHBIX padoT.
JlabGoparopuag pabora no Teme «Peakimu HOHHOro 0OMeHay.

Onvim 1. Peaxyuii ¢ obpazosanuem 2asa.

[ToneiicTByiiTe COJIIHOM KUCIIOTOM Ha pacTBOp KapOOHAaTa HaTpus U Ha Kycouyek Mena. Onuiure
pe3ynbTarhl OnbITOB. CoOCTaBbTE ypaBHEHUS peakUuid B MOJEKYJISPHOW, IIOJHOM HMOHHOW H
COKpAIlleHHOW HOHHOH (opMme.

Onwvim 2. Peakyuu c obpazosanuem ocaokos.

CwmemaiiTe pacTBOpHI XJIOpHAA KajbllMsg M KapOOHaTa HaTpus, XJopuja >kenesa (3) U TUAPOKCHIA
HaTpus. Onummre pe3ynbTaThl OmbITOB. COCTaBbTE ypaBHEHUS PEAKIMA B MOJEKYISPHOW, MOTHON
MOHHOM M COKpaIlleHHON HOHHOU (hopMme.

Onwvim 3. Peakyuii ¢ 06pasosanuem ciabwix 21eKmpoaumos.

[TponenaiiTe B NPUCYTCTBUM UHIMKATOPOB PEAKLIUU MEXKIY:

a) COJISTHOW KUCIIOTON M THIPOKCHIOM KaJTus;

0) a30THOM KMCIOTON M THAPOKCUIIOM HATpHS;

Onwumute pe3ynabTaThl onbIToB. COCTaBbTE ypaBHEHHS pPEAKIMH B MOJEKYJISPHOW, MOTHOW U
COKpAIlleHHOW HOHHOH (opMme.

IIpumMephl TEM COO6H.[CHPII>1 (Z[OKJ'I&Z[OB), Ded)eDaTOB 1 MHAWBUAYAJIbHBIX ITPOCKTOB

1. buotexHonorus u reHHas uHxeHepus — TexHosorun XXI Beka.

2. HaHoTexHOJOTMS Kak NPUOPUTETHOE HAIPABICHHE pa3BUTHS HAYKH U TPOM3BOJCTBA B

Poccuiickoit denepanum.

CoBpeMeHHbIE METO/Ibl 00€33apasKUBaHMSI BOBI.

Kuznb n nestensHocth .M. Menaeneena.

«Ilepuonnyeckomy 3akoHy OyayIee He TPO3UT Pa3pyLICHUEM...)»

Cunres 114-ro anementa — TpuyMd pocCUCKUX (PU3UKOB-SAEPIINKOB.

H3otomnsl Bogopoaa.

Hcnonb3oBaHne panoakTUBHBIX U30TONOB B TEXHUUECKUX IIEJISAX.

PeHTreHoBCcKOE M3ITy4EHHUE U €r0 UCIIOJIb30BAHUE B TEXHUKE U MEIULIMHE.

lO OxpaHa OKpY)KaroIIeH Cpeibl OT XMMHUYECKOro 3arps3HeHus. KonnyecTBeHHbIE XapaKTepUCTHKU
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3arpsA3HEHUS] OKPYXKAIOIIEH CpeJibl.

11. 3ammTa 030HOBOTO PKpaHa OT XUMHUYECKOTO 3arps3HEHUSI.

12. I'pyOonucriepcHble CHCTEMBI, UX Kilaccu(uKalus W HUCHOIb30BaHWE B MPodecCHOHATHHON
JESTEIIbHOCTH.

13. IlpumeHeHue CyCIEH3U U IMYIBCHI B CTPOUTEIBCTBE.

14. Munepasbl ¥ TOpHBIE TOPOABI KaK OCHOBA JTUTOC(HEPHI.

15. PactBopsb! Bokpyr Hac. Tumnsl pacTBOpOB.

16. Bopa kak peareHt u cpeja Ajasi XMMHYECKOTO Mpoliecca.

17. BkJiag OTE€4eCTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUHU AIIEKTPOIUTUUECKON JUCCOIUAIIUH.

18. VYcrpaneHue ®KeCTKOCTH BOJIbI HA IIPOMBIIUICHHBIX MPEANPUATHSX.

19. Cepnas kucnora — «xJjied XUMHUYECKON MTPOMBIIIJICHHOCTH.

20. Hcnonb30BaHWE MUHEPATHHBIX KUCIOT HA MPEANPHUATHSIX PA3THIHOTO MPOQUIIS.

21. Oxkcupbl U COJM KaK CTPOUTEIbHBIC MAaTEpUAIIbI.

22. TloBapeHHast COJIb KaK XUMUYECKOE CBIPBE.

23. MHuoronukuii kapOOHAT KalbIHs: B IPUPOE, B IPOMBIIIJICHHOCTH, B OBITY.

24. Peakumu ropeHUs Ha MPOU3BOJICTBE U B OBITY.

25. BupryanbHOE MOJIEIMPOBAHUE XUMUYECKUX MTPOLIECCOB.

26. DJEKTPOJIN3 paCTBOPOB JICKTPOJIHMTOB.

27. DnexTpoau3 paciiiaBOB JIEKTPOIUTOB.

28. IlpakTuyeckoe MpUMEHEHHE AIEKTPOIN3a: papUHUPOBAHHE, TATHBAHOIIACTHKA, TaJIbBAHOCTETHSL.

29. Hcropus nomydeHHUs ¥ MPOU3BOICTBA ATFOMUHUS.

30. DIeKTpOoIUTHIECKOE TIOyYeHUE H padhUHUPOBAHUE ME]IH.

31. Ponp MeTanoB B HCTOPUHU YeNOBEYECKOW LMBHUIM3alIMU. VICTOpUS OTEUeCTBEHHOW UepHOU
metamutyprud. COBpeMeHHOE METAJUTYPTrHIeCKOe MTPOU3BOICTBO.

32. Kopposusi MeTaIoB U CrIOCOOBI 3alIUTHI OT KOPPO3UHU.

33. Hcropus BOSHUKHOBEHUS U PA3BUTHS OPTaHUIECKON XMMHUU.

34. Xwuzsb u nearenbHocTh A. M. ByTtieposa.

35. Ponb OTEUECTBEHHBIX YUCHBIX B CTAHOBJICHUH U PA3BUTUU MUPOBOI OPraHUYECKON XUMUH.

36. CoBpeMeHHbIE NPEJICTABIECHUS O TEOPUU XUMUUECKOTO CTPOCHHUS.

37. DKONOTWYECKHE acTeKThI HCIIOIB30BAHUS YTIIEBOJIOPOIHOTO CHIPHSI.

38. DKOHOMHYECKHE  aCMeKThl  MEXIYHapOJHOTO  COTPYJHMYECTBA IO  HCIIOJIb30BAaHUIO
YTJIEBOJAOPOIHOTO CHIPHSI.

39. Hcropuss OTKpBITUS M pa3pabOTKM Ta30BbIX M HE(PTAHBIX MeECTOpOXXIeHMH B Poccuiickoit
denepanuu.

40. VYriaeBoAaopoAHOE TOILTUBO, €r0 BU/bI M Ha3HAYECHHUE.

41. Hedtb u ee TpaHCHOPTHUPOBKA KAK OCHOBA B3aUMOBBITOJTHOTO MEKIYHAPOJHOTO COTPYAHUUYECTBA.

O1ieHKa MHINBAIYAIBHBIX 00pa30BaTENbHBIX JOCTHKEHUH 00VUAOIINXCS
O pe3yIbTaTaM TEKYIIET0 U IPOMEKYTOUHOI0 KOHTPOJISI YCIIEBAEMOCTH

Kpurepuu olIeHKH TECTOBBIX 33JaHUN
3a KakKJIbIi NPaBHIILHEIA OTBET -— 1 0aul, 3a HempaBUIbHLIH oTBeT— () OaJlIOB.

IIpoueHT pe3yabTaTUBHOCTH
p(HpaBI/IJl:;LH}I:IX OTBETOB) ban (onerxa)
91+ 100 5 (OTIMYHO)
81 +90 4 (xoporo)
61 + 80 3 (yIOBJIETBOPUTEIILHO)
60% u meHee 2 (HeyIOBJIETBOPUTEIILHO)

Kpurepuu o1ieHKH 3a cCaMOCTOSITEIbHbIE MUCbMEHHbBIE PA0OTHI.
Or1eHKa «5» CTaBUTCS, €CJIH 00yUJatOIIUACS:
1. Bemmonusier paboty 6e3 ook u /uian/ Jomyckaer He 6ojiee 0JHOro HelouéTa.
2. Cobumronaet KyabTypy MUCbMEHHOM peun; npaBuia 0popMICHHS MHCbMEHHBIX paloT.
OrieHka «4» CTaBUTCS, €CJId 00ydatouics:
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1. BeimonHsAeT NHCbMEHHYIO paboTy IOJIHOCTBIO, HO JOMYyCKAaeT B Hell He Oojiee oAHOI HerpyOoii
OImMOKHU ¥ OJTHOTO HepouéTa U /unn/ He 6oree NByX HEAOUYETOB.
2. Cobmogaer KylabTypy NHCBMEHHOW peuu, mpaBuwia OQGOpPMIICHHS NHCbMEHHBIX paboT, HO -
JOITyCKaeT HeOOoIbIIne TOMapKy IIPHU BEICHUH 3aITHCEH.
OneHka «3» CTaBUTCSA, €CIIU 00YJaIOIUICS:
1. [TpaBHJIbHO BBINOJIHSIET HE MEHEE MOJIOBUHBI PAOOTHI.
2. lomyckaeT He Oosiee IByX IpyObIX OMIMOOK, WK He OoJiee 01HOM rpy0oii, 0THON HErpy0Ooil omnOKu
W OJTHOTO Hemo4d€Ta, WK He Oonee TPEX HErpyObIX OMIMOOK, WM OAHOW HErpyOor OmMOKH M TPEX
HEJ0YETOB, WK MTPU OTCYTCTBUU OLIMOOK, HO MIPH HAJTMYUU MSATH HEIOUETOB.
3. JlonmyckaeT He3HAUYUTEIbHOE HECOOIIOICHNE OCHOBHBIX HOPM KYJIBTYPBl TMCBbMEHHOM peuu, MPaBUII
o opMIICHUS TUCHbMEHHBIX PadoOT.
OreHka «2» CTaBUTCA, €CIIU 00YJaIOIHICS:
1. [TpaBUJIbHO BBINOJIHSET MEHEE MOJOBUHBI MUCbMEHHOM pabOTHI.
2. JlomycKaeT 4Yuciio OMIMOOK M HEAOYETOB, MPEBOCXOAAILICE HOPMY, MPH KOTOPOH MOXKET OBITh
BBICTABIICHA OLIEHKA «3».
3. JlomyckaeT 3HaYMTENbHOE HECOOIOACHNE OCHOBHBIX HOPM KYJIBTYpPhl ITHCHMEHHOW pEedH, MpaBUII
ohopMIICHHS MUCbMEHHBIX PadoT.

OO0pa3ibl penieHys 3aj1a4 1o XUMUU
3amauva 1: Onpenenure Maccy 5,6 1 KUCIOpOa.

HaHo: Pemenue:
Vo, =56 1. Mg, =16 -2 =32 r/moms
m02 =? mo2 =1 moub - 32 r/monb =32 T

2.22410; 32T

56 102—xT1
5671-322
x=2b2:322 g
22,4 1

Ortser: m02 =8r.

3anaya 2. [Ipu o6xure 500 kr CaCO3 nonyumnu 240 kr CaO. OnpenenuTe BHIXOA OKCHAA KalbIlHs B
% OT TeopeTU4EeCKH BO3MOMXHOTO.

JlaHo: Pemenue:
— 500ke o X K2
Mcaco, = 900x CaCO, —5Ca0+ CO,
mnp_cao = 240 Ke 100xe 56 ke
— 500-56
Hcao =7 1.m = =280 (ke
meop.CaO 100 ( )
n = 22052 1009 = 85,7%
280 ke

OtBert: 1cqa0 = 85,7%
KpuTepuu o1ieHKH 33 YCTHBIA OTBET M MOATOTOBKY COOOIECHUM (JIOKIIAJIOB)..

OreHka «5» cTaBUTCS, €clid 00ydaronuics:
1.IToka3pIBaeT MIy0OKOE W TMOJHOEC 3HAHWE M TOHWMAaHWE BCETrO0 MPOrPaMMHOTO MaTepHaja; IMOJTHOE
MOHMMAaHUE CYIIHOCTH pacCMaTPUBAEMbIX TOHSATHH, SBICHUW U 3aKOHOMEPHOCTEH, TEOpHid,
B3aMMOCBSI3EH.
2.YMeeT COCTaBUTh MOJHBIA M TMPABUIBHBIA OTBET HAa OCHOBE WM3YYCHHOTO MaTepuaia; BBIACIATH
TJIAaBHBIE TIOJIOKEHUS, CaMOCTOSITEIIBHO IOATBEPKIATh OTBET KOHKPETHBIMHU IMpHUMepaMH, (haKTaMu;
CaMOCTOSITEILHO M apryMEHTUPOBAHO JeNaTh aHajiu3, OO0OOIIeHHS, BBIBOJBI, YCTaHABIWBATH
MEXIPEMETHBIE CBS3U (HAa OCHOBE paHee NMPUOOPETEHHBIX 3HAHWUH) W BHYTPHUIIPEIMETHBIC CBS3H,
TBOPUYECKH TPUMEHSATH TONYYCHHbIE 3HAHHUS B HE3HAKOMOHW CUTYyallMM; TOCTENIOBATENBbHO, YETKO,
CBSI3HO, 0OOCHOBAaHHO W 0€30mMO0YHO HW3JIaraTh Y4YeOHBIM MaTepuanl. YMeeT COCTAaBJISTh OTBET B
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JIOTHYECKON MOCTIeIOBATEIBHOCTH C UCTIOIb30BaHUEM NPUHATON TEPMHUHOJIOTUY; J1€1aTh COOCTBEHHBIE
BBIBOJIbI; (POPMYJIMPOBAaTh TOYHOE ONPEAEICHUE M HCTOJIKOBAHWE OCHOBHBIX IOHSATHUH, 3aKOHOB,
Teopuif. MOXET NpH OTBETe HE NOBTOPATH JOCIOBHO TEKCT Yy4YeOHMKA; H3jaraTb, MaTepual
JUTEPATYpHBIM SI3bIKOM; NPaBUIbHO M OOCTOSATENBHO OTBEYaThb HA JIOMOJIHUTENIBHbIE BOIPOCHI
IpenoaaBaTesis; CaMOCTOSATENbHO U PALMOHAIBHO HCIOJIb30BaTh HArJIsAHBIE IIOCOOUS, CIIpaBOYHBIE
MaTepuaibl, Y4€OHMK, MAONOJHHUTENbHYIO JMTEpaTypy, NEPBOUCTOYHHKH; IPUMEHSATh CUCTEMY
YCTIOBHBIX O00O3HAUEHWH MpPH BEJCHUM 3aIUCEH, CONMPOBOXKIAIOIIMX OTBET; HCIOJIb30BaTh IS
JI0Ka3aTeIbCTBA BBIBOAOB U3 HAOIIOIEHHUH U OIBITOB.

3. CamocTOSTENBHO, YBEPEHHO U 0€30IIMO0YHO NMPUMEHSET NOJIY4YEHHbIE 3HaHUS B PELICHUN IPOoOIeM
Ha TBOPYECKOM YpPOBHE; JIOIyCKaeT He 0ojiee OJHOTO Hemouéra, KOTOPBIH JIETKO HCIPABISET II0
TpeOOBAaHUIO IIpenojaBaTelisd; HMMEeT HEOOXOOUMblEe HaBBIKM pabOThl C NpUOOpPaMHU, CXEMaMH,
Ta0JIMLaMH, CONYTCTBYIOIIMMHU OTBETY; 3alMCH, COINPOBOXKJAIOLUIME OTBET, COOTBETCTBYIOT
TpeOOBAHUSM.

OreHka «4» CTaBUTCSA, €CIIU 00YJaIOIUICS:

1. Iloxa3piBaeT 3HAHUS BCEr0 M3Yy4EHHOTO IPOrpaMMHOro marepuana. [laér moyiHelid U NMpaBUIbHBIN
OTBET Ha OCHOBE HW3YUEHHBIX TEOPUH; JOIMYCKAET HE3HAYHMTENbHbIE OMIMOKA W HEHOYETHI TpPHU
BOCIIPOM3BEICHUM HM3YYEHHOIO0 MaTepuana, HeOOJIbIIMEe HETOYHOCTH MPH HCIIOJIb30BAaHUM HAYyYHBIX
TEPMHHOB WJM B BBIBOJAX, OOOOIICHUSX W3 HaONIoAcHWA. Martepuan w3jiaraeT B ONPeAcTIEHHOM
JIOTMYECKON TOCIIe0BATEILHOCTH, IIPU 3TOM JIOIIYCKAET OJIHY HErpyOyro OIMOKY MM He Oosee JBYX
HEZ04YETOB, KOTOPHIE MOKET UCIPABUTH CAMOCTOSTEIBHO IIPU TPEOOBAHUU WM HEOOJBIION MOMOILU
IpenojiaBaTessi; IOATBEPXKAAeT OTBET KOHKPETHBIMH IPUMEpPaMH; IPaBHJIBHO OTBEYaeT Ha
JIOTIOJTHUTEIbHBIE BOIIPOCHI.

2.YMeeT caMOCTOSITENIbHO BbIIENATH TJIaBHBIE MOJIOKEHHUS B M3YYEHHOM Marepuaje; Ha OCHOBAHUU
(dakToB U NMpUMEPOB 00001IaTh, J€NIaTh BHIBO/bI. Y CTaHABIMBATH BHYTPUIIPEIMETHBIE CBsA3H. MokeT
HOPUMEHSATH MOJIy4YE€HHbIE 3HAHUS HA IPAKTUKE B BUJIOM3MEHEHHOW CHUTyalluH, COOJIIOAAaTh OCHOBHBIE
IIpaBUJIa KyJIbTYPbl YCTHOM peu; UCII0JIb30BATh IPU OTBETE HAyUYHbIE TEPMUHBI.

3. He oOnamaer n0oCTaTOYHBIM HABBIKOM pabOTBI CO CIPABOYHON JMTEpaTypod, ydyeOHUKOM,
NIEPBOMCTOYHUKOM (TIPAaBUILHO OPUEHTUPYETCSI, HO pabOTAET MEVIEHHO).

Onenka «3» cTaBUTCSA, €CIIU 00yJaroLiics:

1. YcBanBaeT OCHOBHOE coJiepKaHUe yueOHOro MaTepuaa, Ho UMeeT MPOoOebl, HE MPEMSTCTBYIONNE
JAJIbHENUIIEMY YCBOECHHUIO IPOTPAMMHOI0 MaTepuaia.

2. Wznaraer marepuall HECHCTEMaTHU3MpPOBAaHHO, (parMeHTapHO, HE BCerja IOCIEOBATEIbHO;
MOKa3bIBa€T HEAOCTaTOYHYIO C(QOPMHUPOBAHHOCTh OTJAENbHBIX 3HAaHUH M yYMEHMH; ciabo
apryMeHTHPYET BBIBOABI U 000OIEHHMS], TOMYCKAET OLIMOKN P UX (POPMYIHPOBKE; HE UCIOIB3YET B
Ka4yecTBe JI0Ka3aTelbCTBA BBIBOJBI M 0000IEHHUS U3 HAOIIOJACHUH, ONBITOB MM JIOMYCKAeT OUIMOKU
IIPU UX U3JI0KEHUU; TAET HEUETKUE ONIPEIETICHUS TOHATUH.

3. UcnpIThIBaeT 3aTpyJHEHUS B IPUMEHEHUH 3HAHUM, HEOOXOJUMBIX JJIS PEeLIeHUs 3a7ay pa3InyHbIX
TUIIOB, MPAKTUYECKUX 3aJaHUM; IPU OOBSICHEHUHM KOHKPETHBIX SIBJICHUI Ha OCHOBE TEOPUN U 3aKOHOB;
OTBEYAET HEMOJHO Ha BOMPOCHI MpernojaBareis WM BOCIPOU3BOAMUT COJIEpKaHME TEeKCTa yueOHUKa,
HO HEIOCTATOYHO NMOHHMMAET OTJEIbHBIC MOJIOKEHHUS, UMEIOIIUE BaKHOE 3HAYEHHE B ITOM TEKCTE,
JIOITyCKasl OJIHY-/BE rpyOble OIIMOKH.

OreHka «2» cTaBUTCS, €clid 00y4JaroIuics:

1. He ycBamBaeT u He pacKpbIBa€T OCHOBHOE COJAEp)KAHME MaTepuaia; HE 3HAET WU HE NOHHMMAaeT
3HAYUTENIbHYI0 YacTh MPOTPaMMHOr0 MaTepuaia B Ipejenax IMOCTaBIEHHBIX BOIIPOCOB; HE J€NaeT
BBIBOJIOB M 000OIIICHHIA.

2. Nmeer cnabo chopMHpoBaHHBIE M HENOJHBIE 3HAHUS, HE yMEET NMPUMEHSATh UX MPH PELICHUH
KOHKPETHBIX BOIIPOCOB, 3a/1a4, 33aJJaHUi TI0 00pas3iy.

Kputepuu o1ieHKH 3a 1a00paTOpHbIE PAOOTHI.
OreHka «5» cTaBUTCS, €ClId 00yJaromuncs:
1. IlpaBUIBHOW CaMOCTOSITENILHO OMpENeNseT IIeNb JaHHBIX pa0oT; BBHIMONHIET PabOTy B IMOJHOM
00BEMe ¢ cOOITI0IEHIEM HEOOX0IUMON TTOCIIEIOBATEILHOCTH MPOBEICHUS ONBITOB, U3MEPECHHI.
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2. CaMOCTOATENhHO, PAllMOHAILHO BBHIOMPAET W TOTOBUT [UISl BBIMOJNHEHUS PabOT HEOOXOIMMOoe
00opy0BaHNEe; TPOBOJUT JIaHHBIE PA0OTHI B YCIOBHUSX, OOECHEUYMBAIOIIMUX IOJydeHHUE Hambosee
TOYHBIX PE3yIbTATOB.

3. I'paMOTHO, JIOTUYHO OMHUCHIBAET XOJ JIAOOPATOPHBIX PabOT, MPaBUIBLHO (OPMYIUPYET BHIBOJBI;
TOYHO M aKKypaTHO BBITIOJHSET BCE 3aIMCH, TAOIUIIbI, PUCYHKH, BBIYUCIICHUS.

4. TIposiBisieT OpraHU3allMOHHO-TPYAOBbIE YMEHUS: OIJICPKUBACT YUCTOTY pabouero MecTa, mopsiiok
Ha CTOJIE, DKOHOMHO pacXoJyeT MaTepHalibl, COOJIOJaeT MpaBWiIa TEXHUKH OE30MacHOCTH TIpHU
BBIMIOJTHEHUH PaboT.

OreHKa «4» CTaBUTCS, €CJIM 00yJarOIIUACS:

1. BeimonHsieT 1abopaTopHYIO padOTy MOJHOCTHIO B COOTBETCTBHH C TPEOOBAHHUSIMH TIPU OICHUBAHUU
pe3yJIbTaTOB Ha «5», HO JIOMYCKAaeT B BBIUMCIICHMSIX, U3MEPEHUAX JIBa — TPH HEI0uUETa WM OJIHY
HErpyOyro OIMMMOKY U OJTMH HETOYET.

2. Ilpu odopmieHun paboT AOMyCKAET HETOYHOCTU B OMHCAHMM XOJa JACUCTBUIA; JeJaeT HEMOJIHbIC
BBIBOJIBI IIPH 00O0OILICHHH.

OrneHka «3» CTaBUTCS, €CIIM 00yJarOIIUACS:

1. [IpaBunbHO BEIMONHSET paboTy HE MeHee, 4yeM Ha 50%, ogHako 00BhEM BBHITOJHEHHOW YaCTH TAaKOB,
YTO TMO3BOJISIET MOJTYYUTh BEPHBIE PE3yNbTaThl U CAENAaTh BBIBOJBI MO OCHOBHBIM, MPUHIUIIHAATIHHBIM
Ba)XKHBIM 3a]1a4aM paOOTHI.

2. [lonGupaer obopynoBaHue, MaTepuall, HAaUMHAET padOTy C MOMOIIBIO MPENoAaBaTeNsl; UIH B X0/
MPOBEJICHUSI W3MEPCHHI, BBIYMCICHUH, HAOIIOICHUI JOMyCcKaeT OMMOKH, HETOYHO (HOPMYIIUPYET
BBIBOJbI, 0000I1IEHHS.

3. IlpoBomuT paboTy B HEPANMOHAIBHBIX YCIOBHSX, YTO NPUBOIUT K TOJYYEHUIO PE3YyIbTATOB C
OOJBIIMMHU MOTPEIIHOCTSIMU; WK B OTYETE IOMYCKAET B 00IIEH CI0XKHOCTH He Oojiee IByX OmHOoK (B
3aMKCSIX YHCEN, PEe3yIbTATOB U3MEPEHHH, BBHIYMCICHUA W T. J.), HC UMCIONINX JJIsi TaHHOW paboThI
MPUHIMITHATIBLHOTO 3HAYEHUS, HO TIOBIUSBIINX HA PE3Yy/IbTAT BBHIIOTHEHUS.

4. Jlomyckaer rpyOylo OmmMOKY B XOJ€ BBINOJIHCHHUS PaOOThI: B OOBSICHCHHH, B OQOPMIICHHH, B
COOJIOZICHUH TIPaBUJI TEXHUKU OE30MACHOCTH, KOTOPYIO OOYYAIOIIUICS: UCIPABIISET O TPEOOBAHUIO
peroaaBaTers.

OrieHka «2» cTaBUTCS, €ClId 00y4JaroIuics:

1. He ompemenseT caMOCTOATENBHO IIelb pabOThI, HE MOXeT Oe3 IMOMOIIM TIPeroaaBaTess
MOJTOTOBUTH COOTBETCTBYIOIIEE OOOPYAOBAaHUE; BBIMONHAECT pabOTy HE TMOJIHOCTBIO, U OO0BEM
BBITIOJTHEHHON YaCTH HE MO3BOJISIET CIIENATh MPABUIBHBIE BBIBOJIBL.

2. Jlomyckaer nBe u Oomnee TpyObie OmMOKH B Xone pabOT, KOTOpble HE MOXET HUCHPaBUTH IO
TpeOOBAHUIO TIPEIIOAABATEIIS; VI ITPOU3BOIUT H3MEPEHUSI, BEIYUCIICHUS, HAOIIOICHUST HEBEPHO.

Obwas kraccuguxkayus owubox.
['pyObIMH CYMTAIOTCS OIITUOKH:
- HE3HAHUWE OMpPEJEICHUSI OCHOBHBIX IMOHSTHM, 3aKOHOB, MPABHJI, OCHOBHBIX IOJIOKEHHM, TEOPUH,
He3HaHue QopMys, OOIIENPUHATHIX CHUMBOJIOB O0O3HAYEHWI BETUYMH, €IWHUI[ UX H3MEPEHUs,
HAUMEHOBAHWN ITHX €IMHHII;
- HEyMEHHE BBIICTTUTH B OTBETE TJIaBHOE; 00OOIIUTH Pe3yabTaThl U3YUCHHUS;
- HEyMCHHE NTPUMECHHUTD 3HAHUS JUTSl PEIICHUS 33/1a4, OOBSICHEHUS SBJICHHUS,
-HeyMEHHE MOATOTOBUTH TabopaTopHOe 00OpYIOBaHHME, MPOBECTH OMBIT, HAOMIOJIEHUE, CHENATh
HEO0OXOMMBIEC PACUETHI MU MCTIOJIBb30BaTh MOJYYCHHBIC JaHHBIE JIJIs1 BEIBOJIOB;
- HEyMEHHE T0JIb30BaThCs IEPBOUCTOUHUKAMHU, YUCOHHUKOM, CITPABOYHHKOM;
- HapyIlIeHHEe TEXHUKH OE€30MacCHOCTH, HEOpEeKHOE OTHOIICHHE K OO0OpYyAOBaHHIO, MpuOOpam,
MaTepuanam.
K HerpyObIM OTHOCSATCS OIIMOKH:
- HETOYHOCTh (OPMYITUPOBOK, OMpPENeICHH, MOHATUN, 3aKOHOB, TEOPHii, BhI3BAHHAS HEMOJHOTON
OXBaTa OCHOBHBIX NMPHU3HAKOB OMPENEISIEMOTO TOHATHS WM 3aMEeHOW | — 3 W3 ATUX MPU3HAKOB
BTOPOCTETICHHBIMH;
- OlUMOKY, BbI3BAHHBIE HECOOIIOICHUEM YCIOBUN MPOBEACHUS OIbITa, HAOTIOACHHUS, YCIOBUM pabOThI
npubopa, 000pyI0BaHNS;
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- HEpalMOHATBHBIA METOJ pEIICHHUS 3a/ladd, BBITIOJHEHUS YacTH JiabopaTopHOW paboTHI,
HEJIOCTAaTOYHO TPOJYMAHHBIM TUTAH YCTHOTO OTBETAa (HAPYIICHHE JIOTHKH W3JIOKCHHS, IOJMEHA
OT/IENIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH );

- pemiath 3a7a4M, BHITTOIHATH 33JJaHUs B OOIIIEM BHJIC.

Hepouéramu aBasgrorcs:

- HEepalMOHAJIbHBIE MPUEMBI BBIYHCICHUM M MPeoOpa30BaHUM, BBIMOJHEHHUS OIBITOB, HAOJIOJACHHM,
MPAKTUYECKUX 3aJaHUI;

- apu(MeTrIecKue OMUOKHN B BEIYUCICHUSAX

- HeOpEeXKHOE BBHITTOJTHEHHUE 3aIUCEH, CXeM, TaOJIHIL;

- oporpaduueckre U MyHKTYaIllMOHHBIC OIIHOKH.

5. METOAUYECKHUE VYKA3AHHMA JId OBYYAIOIHIUXCA 110 OCBOEHUIO
JUCHUITVIMHBI 3K.02. XUMMUSI.

[Tpuctynas K U3y4eHHIO NUCIHILIMHBI, CTYJCHTY HEOOXOJMMO BHHUMATEIBHO O3HAKOMHTHCS C
TEMaTUYECKUM IUIaHOM 3aHATUH, CHMCKOM PEKOMEHIOBAHHOM JIMTEPATYPHI.

OCHOBHBIMH BHJAaMH ayAUTOPHOW pabOTHI CTYJICHTOB SIBISIOTCS ypPOK W JabopaTOpHBIE
3aHATHSL.

B xone ypoka npenojiaBareib U3jaaraeT U pa3bsCHIET OCHOBHBIE, HAaU0OJIEE CII0KHbBIE TTOHSTUS
TEMBbI, a TaK)K€ CBS3aHHbIE C HEH TeopeTHyeckue M IMpakTHueckue mnpoOieMsl. Bo Bpems 3aHATuit
Heo0XoIuMo BecTu KoHCHeKT. [IpenoaBaTens 1aeT Ha ypoKe 3aJaHus J1J1s 3aKpEIUICHUs TPOUIEHHOTIO
MmarepHala, OpraHu3yeT U OKa3bIBaeT CTYJEHTY IOMOIb B CAMOCTOSTEIbHON paboTe BO BpeMs YpoKa,
JTaeT PEKOMEHJIallMy Ha MOJArOTOBKY K Ja0OpaTopHOM paboTe U yKa3aHUS HA BBINOJIHEHHUE JOMAIIHEN
pabotbl. Bo Bpems ypoka mpernojiaBaTelb TakXKe IPOBOAUT IIPOBEPKY TEOPETUUECKUX 3HAHUM 110 TeMe
IPOLUIOTO ypoKa. AKTUBHOE y4acTHE CTyJEHTa BO BCEX dTalax 3aHATHUS, I03BOJIUT €My Ka4eCTBEHHO
YCBOUTh HEOOXOAMMBIM TEOPETUUECKUH M NPAKTUYECKUH Marepuan, pa3o0parbcs B OCHOBHBIX
BOIPOCAaX U MOJYYUTh AOMOJIHUTENbHbIE HEOOXOAUMBIE /JIsl IOHUMAHUS U AaJIbHEHIIeH MpaKTUYeCKOn
NeSITeIbHOCTH PEKOMEHAAIUU TTPETI0AaBaTes.

[enstmMu BBITIOJIHEHUS 1a0OPATOPHBIX Pa0OT SABISAIOTCSA:

1) oGoOmienue, cucTeMaTH3alys, yriIyOJeHHe, 3aKpelyieHHe MOJYYEHHBIX TEOPEeTHUYECKUX
3HaHWUN IO KOHKPETHBIM TEMaM;

2) ¢opmupoBaHHE YMEHHMH NPUMEHATh MOJYYEHHbIE 3HAHUS Ha MpaKTHKE, peaau3aius
€MHCTBA MHTEJUIEKTYaJIbHOM U MPaKTUYECKON JAESITeIbHOCTH;

3) pa3BUTHE MHTEIUICKTYAIbHBIX YMEHMH Yy OyIyluX CHENMaIMCTOB; AHAIUTUYECKUX,
POEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.

4) BbIpaOOTKY MNpPU PEIICHUH MOCTABICHHBIX 3a7a4 TaKHX MPO(PECCHOHAIBLHO 3HAYUMBIX
KayecTB, KaK CaMOCTOSITEIbHOCTb, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAsi NHUIIMATHBA.

ITo cBoemy conepxxaHuto JsabopaTopHble pabOThl NPEACTABISAIOT COOON HabOIOACHUS,
U3MEpPEHUs] M ONBITHI, TECHO CBSI3aHHBIE C TEeMOW 3aHsATHUs. BblmomHeHWe 1abopaTOpHBIX PpadoOT
dopmupyer y oOydarolmmxcs CHelMajbHbIE IpeAMETHbIE YMEHHs: paboTaTb C BELIECTBAMH,
BBIMOJHATh MPOCThIE XMMHUYECKHE OIBITHI, OCBauBaThb IpPHEMbl 0€30MaCHOrO0 M SKOJIOTMYECKU
IpaMOTHOTO OOpaIeHUs C BEIIECTBAMHU, MaTepHUaIaMy U MPOLECCaMU B ObITY U Ha MPOU3BOICTBE.

B xone u3ydyeHHs AMCUMIUIMHBI MPEAYCMOTPEHO 26 4yacoB 1abOpaTopHBIX paboOT, KOTOpHIE
MPOBOJATCS TOCIIE U3YUYECHUsI TEOPETHUYECKOr0 MaTepuana B JIabopaTopuu oOIIeld U aHaTUTUYECKOH
xumun. Bo Bpemsi mpoBeneHusi 3aHATUN O0ydaromue JOJKHBI UMETh METOJIMYECKUE YKa3aHHs IO
BBIMOJIHEHUIO JIA0OPAaTOPHBIX pPabOT, KOHCHEKTHI JEKIMH, CpeAcTBO Ui BbruucieHuil. Ilocne
OKOHYaHUSI pabOThl KaXKJblil CTYyIEHT cocTaBisieT oT4eT. OTYeThl K BBINOJIHEHHBIM JIaOOpaTOPHBIM
paboTaM  JIOJDKHBI ~ COOTBETCTBOBaTh  TpeOOBaHUSAM  EIWHONW  CHUCTEMBl  KOHCTPYKTOPCKOM
nokymenTanuu (ECKJl) u Enqunoit cuctemsr texunyeckoi gokymentaruu (ECT/I). CtyneHt o0s3an
BBITIOJIHUTH BECh IIEPEUEHb JIa00OPaTOPHBIX paboT.

[Ipu BbIMONHEHMH J1AOOpATOPHOW pabOThl  OOydYAIOIIMKCA JOJDKEH MPUAECPKUBATHCS
CIIEYIOIINX TIPaBUIL:

l.I[lpexxpe 4YeM MOPUCTYHNUTh K  BBINOJIHEHHIO XUMHYECKHX  OIBITOB, HEOOXOIUMO
CaMOCTOSITENIbHO M3YYUTh OMHMCAaHUE JTAaOOpaTOPHOM paboThI, CIIMCOK 000pPYIOBaHUS U PEaKTHBOB,
Y BHUMATEJIbHO BBICIYIIaTh OOBSICHEHUS MPENOAaBaATENs.
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2. Oryer mo nabopaTopHO paboTe CleAyeT BBINOJIHATH B TeTpaiau ¢dopmara A4 yepHHIAMH
YEPHOTO WJIM CUHETO 1IBETa, TaOJIUIbl U PUCYHKH - KapaHaIlloM

3. TuTynbHBIN TUCT TETPAAU AOJKEH OBITH O)OPMIIEH B COOTBETCTBHH C TPEOOBAHHUSMHU.

4. Kaxaplii TUCT AOKEH OBITh OPOpMIICH paMKOH M MHKPOIITAMIIOM. JIMCTBI JOKHBI OBITh
IIPOHYMEPOBAHBI.

5. B 3aronoBke yka3bpIBaeTcsi TeMa U HOMEp paboThI:

Jlabopamopnas paboma Ne__.
Tema:

Peaxmuevt u ob6opyoosanue:

6. XUMHUYECKHE PEaKIUH CIEAYeT BBIIOJIHATh C TAaKUMHU KOJMYECTBAMU W KOHIICHTPALUSMH
BEIIECTB, B TAKUX MpUOOpax U Mocye, Kak yKa3aHo B OMHCaHUE PaOOTHI.

7. IIpOon3BOAUTE ONBITHI B YHUCTOM ITOCYJIE.

8. IIpexxsie ueM B3ATh BEIIECTBO JUIsSl OMbITA, HEOOXOIUMO BHHUMATENIBHO MPOYECTh HAIMHUCH HA
ITHKETKE.

9. Ilocne mpoBeneHUs OMbITa HEOOXOIUMO KPAaTKO OMHUCATh XOJ JKCIEPUMEHTa, YCIOBHUSA
NPOTEKaHWS M TPHU3HAKH XMMHUYECKHX PEaKIMid, COCTaBHTh YpPAaBHEHUS PpEaKIUil, PacCTaBHUTh
KO3 PHUITUEHTBI.

10. [Ipr He0OXOAUMOCTH 3aPUCOBATH IPUOOP U CHENIATh HA HEM MOSICHUTENIbHBIC HA IIIHCH.

11. Ilocne momyuyeHus: MPOBEPEHHOW pabOThI, CTYIEHT JODKEH MCIPaBUTh BCE OTMEUYCHHBIC
OIIINOKH.

B xoxe paboTbl HEOOXOAUMO CTPOTO COOIIIOIATh MpaBUia TeXHUKH OezonacHocTH. [Ipu padbote
B JIADOPATOPUU CTYIEHTAM 3aIpPEIaeTCs:
— HaXoAWUTbCA B JaOOpaTOpUU B OTCYTCTBHH MPEMOABATENS U HA IIEPEMEHE;
— BCTaBaTh CO CBOETO MECTa M XOAUTH MO KabuHeTy 0e3 pa3penieH s Mpeno1aBaTes;
— pa3MmemaTh Ha pabo4eM MeCTe IOCTOPOHHUE MPEIMETHI;
—  I00bI€ ONBITHI, KOTOPBIE HE NMPEyCMOTPEHBI TEKYIIIMM IUIAHOM YPOKa;
— OpaTh Hepa3pelLIeHHbIE MIPenoiaBaTeeM BellecTBa WM 000pyA0BaHHE.
OO0yuaromumiicst 00s13aH:
—  CIIOKOWHO, HE TOPOIISACH, HE 33JIeBast CTOJIBI, BXOJUTHh B KAOWHET U 3aHATH OTBEACHHOE €My MECTO,
— paboTaTh Ha OTHOM, 3aKPETUICHHOM 32 HUM MECTE,
— IpHUCTYyNaTh K paboTe Mo yKa3aHUIO MPenoaaBaTes,
—  IIPH BBITIOJHEHUH XUMHUYECKOTO IKCTIEPUMEHTA COOII0aTh TPaBUiIa TEXHUKU OE€30MTaCHOCTH,
— 110 OKOHYAHHIO pabOTHI CIaTh BBIIAHHBIE MaTEpHaIbl IPENOIaBaTENIo,
— TIPHUBECTHU CBOE paboyee MEeCTO B MOPSAOK.

IIpaBuja TeXHMKH 0€30MACHOCTH MPH MPOBeIEHUH Ja00PATOPHBIX PAadOT MO XUMHHU
v' MHorue BemecTBa NpH TONaJaHWK Ha KOKY MOTYT BBI3BaTh OKOrW. Hukorma He Oepute
BEIIECTBA PyKAMH.
v' HekoTtoprle BellecTBa UMEIOT HENPHUATHBIM 3alax, a uX mapsl MOTYT BbI3BaTh OTpaBjieHue. He
MOTHOCUTE OJIN3KO K JIUIY OTKPBITYIO CKIISTHKY.
v B xummyeckoil nabopaTopu He MpoOYIOT Ha BKYC JaXKe HM3BECTHBIE BELIECTBA, OHH MOTYT
CoJIepKaTh IPUMECH, STOBUTHIE /ISl YEIOBEKA.
Kucnots! — enxue BemecTBa. Pa3pymmaroT u pa3apaxaroT KOXY, CITU3UCThIE 000T0UYKH.
Ecmu kmcnora wim mEnouys momaja Ha KOXYy, €€ Hago HEMEUIEHHO IPOMBITH OOJBIINM
KOJIMYECTBOM MPOTOYHON BOJBI M HEUTPAIU30BATh KHCIOTY pacCTBOPOM MUTHEBOM COJIBI, IIEI0Yb -
2% pacTBOPOM YKCYCHOW KHCIIOTHI.
3aKurath CIUPTOBKY TOJMBKO CIIMYKAMM, TACUTh KPBIIIKON HIIM KOJIMAYKOM, HAKPHIBAs CBEPXY.
Ecnmu 3axedb CIIUPTOBKY cpa3y JKe IOCIe CHATHS KOJIMadyKa, 3aropaercs IUIEHKa CIHpTa Ha
TOPJIBIIIKE CIUPTOBKMA KAaK pa3 HAa TOM MecCTe, TJie KOJMAuoK MpHiieraeT K ropibimky. [Tmams
MPOHMKAET TOJ[ IUCK C TPYOKOH, W Mapbl CIHpPTa BHYTPU pe3epByapa 3aroparorcs. Moxket
MIPOM30UTH B3PBIB U BBIOpOC Aucka BMecTe ¢ putuném. UtoObl n30ekarh ITOro, MPUIIOAHIUMHUTE
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Ha HECKOJIbKO CEKYH]Il JAMCK ¢ QUTWIEM A yaajneHus napoB. Eciu ciydurtes BocIslaMEHEHUE

apoB, OBICTPO OTCTAaBbTE B CTOPOHY MPEIMETHI U IO30BUTE MPENOAABATEIS.

3ampenaercs Iepe1aBaTh 3XOKEHHYIO CIIUPTOBKY U 32)KUTaTh OJHY CIIUPTOBKY OT JPYTOM.

[lpu HarpeBaHuM BellecTBa B MpoOMpKe €€ HEOOXOIMMO CHayajga HpOrpeTb, OTBEPCTHE

npoOUPKHU BO BPEeMsl HArpeBaHus JI0JDKHO ObITh HAIPABJICHO OT cedst U cocea.

v CTekIio — XpynKHil MaTepuaj, HMCIOIINI Maloe COMPOTHBICHHE MPU yaape M HE3HAYMTEIbHYIO
IpoYHOCTh npu u3rubde. Kareropuuecku 3amperiaercs HCHOJIb30BAaTh IOCYAY, HMEHOIIYIO
TPELIUHbBI U OTOUTHIE Kpasl.

v TIpoGHpKy 3aKpeILISIOT B JepiKaTelie TakK, YToObI OT TOPJIBIIIKA MPOOHPKH 10 IepKaress ObLIo
pacctostaue 1 — 1, 5 cMm.

v OmbIThl NPOBOJUTH C TAKMM KOJHYECTBOM  BEIIECTB, KOTOPHIC YKa3aHbl B METOAUYECKOM
PYKOBOJICTBE I10 IIPOBEACHUIO KaK/10T'0 OIBITA.

v' O pacChIIaHHBIX BEIIECTBAX WM PAa3UTBIX PEAKTUBAX HE3aMEUTUTEIBHO COOOIIUTH
IpernoaaBaresnto b0 1adopaHTy.

v' 060 Bcex Hemomaakax B pabote 000pyIOBaHHS WITH IPYTUX CIOKHOCTSAX COOOUIUTD HEMEUICHHO
NPENoIaBaTel0 M TpeKpaTuth padory. CTyaeHTaM 3alpemeHo CaMOCTOSTENFHO YCTPAaHSATh
HETOJIAIKU.

v Henp3st ocraBisTh 6e3 MPUCMOTpPa BKIIOYEHHBIC HArpeBaTebHbE NMPUOOPHL. Bo Bpemsi ypoka
Ha/10 cOOJII0AaTh MpaBUIIa MOXKapHOH 0€30MaCHOCTH U TEXHUKY 00pallleHus C 3JIEKTPOIpuOopamH.

v' Tlpu noJy4eHrd TPaBMbl WM YXY/AIICHAN CAMOYYBCTBHS [IPEKPATUTL PabOTy U Cpa3y COOOIIUTH
IPEeroIaBaTelto.

Jis  yCIIemIHOM TOATOTOBKM K TPAKTUYECKUM U J1a0OpPaTOPHBIM 3aHATHAM CTYICHTY
Heo0Xo/uMa MpeABapUTEIbHAs CaMOCTOATENbHAs padoTa MO TeMe IJIaHUPYEMOIo 3aHATHS: paboTa
Ha/l KOHCIIEKTOM, Y4e€OHHKOM, Y4eOHBIM IOCOOHMEM, MHTEPHET -pecypcaMH, 4TOOBI OCHOBATEIHHO
OBJIa/IETh TEOpHUEH BoIpoca.

B xome wW3ydeHHMs ~— OUCHMIUIMHBI — TPEIYCMOTPEHA  BHEAYIWUTOpPHAs  (IOMAIIHss)
caMOoCTOsTeNIbHas paboTa B o0beMe 36 4acoB.

BueaynuropHas camoctosiTesnibHas paboTa BBIITOJHAETCS CTYAEHTAMHU B LEJSIX:

- yri1yOJieHHe U pacIiipeHre TEOPEeTHUECKUX 3HaHU;

- (GopMHpOBaHME YMEHHUH HCIIOJIb30BaTh CIPABOYHYIO JIOKYMEHTALMIO U CIEHUATbHYIO
JUTEPATYPY;

- pa3BUTHE NIO3HABATENIbHBIX CIOCOOHOCTEN M aKTUBHOCTH O0yYarOIINXCS;

- (opMHpOBaHHE CaMOCTOSATEIBHOCTH MBIIUIEHUS, CIOCOOHOCTEH K caMOpa3BUTHIO,
COBEPUIEHCTBOBAHUIO U CAMOOPTraHU3AIINY;

- pa3BUTHE UCCIIE0BATEIBCKUX YMEHUH;

- YMEHHUE HCIOJNb30BaTh Marepuay, cOOpaHHBIH U TOJYyYEHHBIH B XOJI€ CaMOCTOSITEIbHBIX
3aHATUH JUIS peleHHs] IPAKTUYECKHX 3a/1a4.

BueaynutopHas camocrTosiTenbHasi paboTa JONOJHSET COJAEp)KaHUE AayIUTOPHBIX 3aHSATHM,
CIOCOOCTBYET 3aKpernyIeHN0, 0000IIEHUIO U CHCTEMAaTU3allUU OJTYYEHHBIX Ha YPOKaX TEOPETUUECKUX
3HAaHUH U COBEPIIECHCTBOBAHUIO MPAKTUYECKUX YMEHUH, a TAK)Ke PA3BUTHIO TAKUX KAueCTB JIMIYHOCTH,
KaK OTBETCTBEHHOCTb U OPraHM30BAHHOCTb.

OO0beM BpeMEHU /Jisi BBINOJHEHUS Y4eOHOro 3a/laHusl OMpeNeleH OSMIHMPUYECKH - Ha
OCHOBAHMU HAOJIO/IEHUI 32 BBHINOJIHEHHEM CTYAEHTaAaMH ayJUTOPHOH CaMOCTOSATENBbHOM paldoThl; Ha
OCHOBE OIpOca CTYJEHTOB O 3aTpaTax BPEMEHHU Ha BBIIOJHEHHE TOrO WJIM MHOTO BHEAYAUTOPHOIO
3aJjaHMsl; HA OCHOBE XpPOHOMETpa)ka COOCTBEHHBIX 3aTpaT MpErnoAaBareis Ha pelleHne Toi Wiu MHON
3aJjaud ¢ BHECEHHEM IONPABOYHOTO KOA(PGUIIMEHTa U3 pacyeTa ypOBHS 3HAHUW U YMEHHUH CTYyJIEHTa
10 JUCUUIUINHE.

OneHka 3a BBINOJIHEHUE JJOMALTHET0 3aaHUsI BHICTABIISIETCS B KYpHAJ yU€OHBIX 3aHATHH.

JlonomHUTENbHBIE 3aHATUS M KOHCYJIbTALMU IO3BOJIAIOT CTYACHTY BOCHOJHUTH MpOOENbl B
3HAHHUAX O] PyKOBOJICTBOM IIPEIOAABATENs, BBINOJIHUTD MIPOIYIIEHHYIO paboTy, 32 KOTOPYIO JIOJIKHA
CTOSITh OLIEHKA, MOBBICUTH OLEHKY, OOCYAMTH BOMPOCHI, HANPaBJICHHbIE HA YIIyOJIEHHOE H3Yy4YeHHUE
TEMBI, TOJYYUTh KOHCYJIbTAINIO MPENO0IaBaTes 10 TEME HayuYHO-HCCIeA0BATEIbCKON pabOTHI.

AN
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5.1.TexHoJsioru4eckasi KapTa JJadOpaTOpHBIX padoT

Ne Tema naboparopnoii | Kod. Sananue JIureparypa

3aHSATHUS paboThI 4acoB CO CTP.

6 [Ipurorosnenue 2 Hcnone3yss HeoOXxoammoe 00OpyIOBaHUE W [3, c.4]
pacTBopa 3aJaHHOMN PEaKTUBBI, MPUTOTOBHTE PACTBOPHI BEILECTB
KOHIICHTPAIUH. 3aJJaHHOI KOHIIGHTPALlMd B COOTBETCTBUH C

tabnuiei 1 (CM. HHCTPYKIHIO).

8 Peakuyin HOHHOTO 2 Hcnonw3yss o0opynoBaHWE U PEaKTHBHI, [3,c.5]

oOMeHa BBIMIOJTHUTE  HEOOXOJWMBIE  OMBITHI  (CM.
MHCTPYKLHUIO). ONULINTE Pe3yIbTaThl OIBITOB.
CocraBbTe yYpaBHEHUS peakuuii B
MOJIEKYJSIPHOM, TOJIHOW M  COKPALLIEHHOMN
HOHHOU (opMme.

10 N3yuenue cBOMCTB 2 Hcnionp3yss o0opynoBaHWE U PEAKTHUBHI, [3, c.6]

KHUCJIOT U LIEJIOYEH. BBITIOJIHUTE  HEOOXOJMMBIE  OMBITHI  (CM.
MHCTPYKIHUIO). ONUIINTE Pe3yIbTaThl OMBITOB.
CocTraBbTe ypaBHEHUS PEAKIIHi.

11 ['uaponu3 conei. 2 Hcnone3yss 00OpyaoBaHME U  PEAKTHUBHI, [3,c.7]

BBITIOJIHUTE  HEOOXOJWMBIE  OMBITHI  (CM.
UHCTPYK1HUI0). COCTaBbTE ypaBHEHUS PEaKIuil
THIPOJIA3a B MOJICKYJISIPHOM M HOHHOM (popme,
YKaXHUTE PEAKIIUIO CPEJIbI.

12 I'eneTnyeckas cBs3b 2 Hcnone3yss  o0OpyIOBaHWE W PEAKTHUBHI, [3, c.8]
MEXy KlaccaMu BBIMIOJTHUTE  HEOOXOJWMBIE  OMBITHI  (CM.
HEOPraHNYECKUX MHCTPYKIHNIO). ONHIIUTE Pe3yJIbTaThl OIBITOB.
COEJTMHEHUI. CocTaBbTe ypaBHEHUS PEaKIUil.

15 OKHCITUTEIBHO - 2 Hcnone3yst  o0OpyIOBaHWE W PEAKTHUBHI, [3,c.9]
BOCCTaHOBUTEIIbHBIE BBIMOJIHUTE  HEOOXOAUMBIE  ONBITHL  (CM.
peakuu UHCTPYKLHUIO).  OnummTe  NpoMCXOoIsIIue

U3MEHEHMs, paccTaBbTe  KOA(PUIMEHTHI,
YKQ)KATE OKUCIIUTENb U BOCCTAHOBHUTEIIb.

20 OO6HapyxeHue 2 Hcnonb3ys obOopynoBaHuMe M peakTuBsl, | [3, c.10]
yriiepoaa u BBITIOJIHUTE  HEOOXOAWMBIE  OMBITHI  (CM.

BOJIOPOJIa B MHCTPYKLMIO). ONUIIUTE pe3yabTaThl ONbITOB.
OpraHUYECKUX CocTaBbTe ypaBHEHMsI peakuuid. 3apucyiite
COEJIMHEHUSX. npubop JUIs MOTydeHHs METaHa.

[TonyueHnne MeraHa.

24 [Tosryuenue 3TuneHa 2 Hcnonb3ys obGopynoBaHue U peakTuBsl, | [3,c.11]
U aleTHIIeHa U BBIIOJIHUTE  HEOOXOAWMBIE  ONBITHL  (CM.

U3y4eHHE UX MHCTPYKLIMIO).  3apucyiite  mpubop  amus
CBOWCTB MOJyYCHUsT OTHIIEHA, OMUIIUTE PEe3yJIbTaThl
OIBITOB, HAITUIIUTE YPaBHEHUS PEaKIHii.

30 CBoiicTBa CIUPTOB U 2 Hcnonp3yss oOopymoBaHWE ©  peakTHBHL | [3, c.12]

QJIbJIETUIOB BBIMOJIHUTE  HEOOXOAUMBIE  ONBITHL  (CM.
MHCTPYKIHNIO). ONHUIIUTE Pe3yIbTaThl OIBITOB.
CocraBbTe ypaBHEHHsI PEaKIIHH.
32 CaolicTBa 2 Hcnome3yss  oOopymoBaHWe W peakTuBhl, | [3, c.13]
KapOOHOBBIX KHCIIOT BBIMOJIHUTE  HEOOXOAUMBIE  ONBITHL  (CM.
Y MbLIa HUHCTPYKLHIO). Onunmure HabI01eHus,
3aMuIInTe ypaBHEHUS peakuui B
MOJIEKYJISIPHOM, MTOJTHOM HOHHOM 3|
COKpaIlleHHOW HOHHOH (opMe.
34 CBolicTBa yIiIeBOJOB 2 Vcnonb3ys obopynoBaHHMe H  peakTuBhl | [3, c.14]
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BBITIOTHUTE  HEOOXOJWMBIE  OMBITHI  (CM.
MHCTPYKLUIO). ONUIINTE pe3yabTaThl OMBITOB.
CocTaBbTe YpaBHEHHE PEAKIIUY.
37 CgoiicTBa O€JKOB 2 Ucnonp3yst oOopynoBaHWe U peakTuBhl, | [3, c.15]
BBITIOJIHUTE  HEOOXOJMMBIE  OMBITHI  (CM.
MHCTPYKLMIO). ONUILNTE pPe3yNbTaThl ONBITOB.
38 Onpenenenue 2 Hcnonb3ys obOopynoBaHHMe ©  peakTuBhl | [3, c.16]
KayecTBa MUIIEBBIX BBIMIOJTHUTE  HEOOXOJWMBIE  OMBITHI  (CM.
IPOJYKTOB. MHCTPYKIMIO). ONMUIINTE PEe3yJIbTAaThl OIBITOB.
CnenaiiTe BBIBOABI O KauecTBE MHILEBBIX
IIPOJYKTOB.
5.2.3amanus 111 caMOCTOSTEIBLHOI PadoThl 00yUYAIOIMXCSI
[IpumepHsIit
Ne nom. Hanveropane 3agaHue 175 BHEAyIUTOPHOU obnem ®opMma
3aaHus PASAICIIOB, TEM, CaMOCTOSITETILHOM paboThI BPEMEHH Ha KOHTPOJIS
3aHATHN BBIIIOJTHCHHUC,
qac
Paznmen 1. OOmias u HeopraHUYECKas XUMUS

1 Tema 1.1.0cHOBHEIE Permts 3amaun Ne5, Ne6 [1, c. 17] 1 Brmonnenue
MOHSITUS U 3aKOHBI [ToaroroBuThCs K CaMOCTOSITETIbHOU
XUMHH CaMOCTOSITeNIbHOI paboTe. paboThI HA YPOKe.

2 |Tema 1.2. Pacuérsl 1o Pernts 3amaun Ned, NoS5, Nell [1, 1 Brimmonaenue
dbopmynam u ¢.23-24]. IToaroToBUTHCS K CaMOCTOSATEIILHON
ypaBHEHHSIM CaMOCTOSITEIILHON paboTe. paboTHI HA YpOKe.

3 |Tema 1.3. [ToBTOPUTH KOHCHEKT JIEKIIUHU. 1 YcrHbIl 1
[Tepuoanueckuii 3akoH U [[IoATOTOBUTH COOOIICHHE TTO MMHCbMEHHBIN
cucreMa emMeHToB J[.M. |0THOM U3 NPEeUIOKEHHBIX TEM: OIPOC Ha YpOKe
MenneneeBa u crpoenue |«Kusnp u nesarenpHocts J.U.
aToMma. MenneneeBay, «OTKpbITHE

MEPUOINYECKOTO 3aKOHAY,
«Mojenu CTpoeHHsI aToMay.

4 |Tema 1.4. Ctpoenue ITogroroButsbes K 1 Beinonuenue

BEILIECTBA CaMOCTOATENbHOMN paboTe. CaMOCTOSITEIIBHOM
[ToBTOpPUTH KOHCIIEKTHI IO TEMaM paboThI HA YPOKE.
1.3, 1.4. Bremonauts 3amanus Ne9
[1, c.47], Ne4 [1, ¢.50]

5 |Tema 1.5. Bopa. [ToaroroBuThes K 1a00paTOPHOI 1 IIpoBepka oTtueTa
PactBops! pabote Nel [3, c.4]. [ToBTOpUTH I10 BBIINOJHEHUIO
KoHnnenrparnus KOHCTICKT JICKITUH 110 Teme 1.5. nmabopaTopHOH
pacTBOPOB. paboThI

6 |Tema 1.6. [ToBTOPUTH KOHCTIEKT 1O Teme 1.5. 1 YcTHBIN onpoc Ha
IIpurorosnenue [TonroToBUTH COOOIIEHUE 10 ypoKe
pPacTBOPOB 3a/1aHHOM OJTHOM U3 MPEATIOKEHHBIX TEM:

KOHILIEHTpaI1H. «Bupl TUCTIEPCHBIX CUCTEM,
«IIpruMeHeHne TUCTIEPCHBIX
CUCTEM.

7 |Tema 1.7. Teopus [ToaroToBUTHCA K J1aOOpaTOPHOM 1 [TpoBepka otuera
IIEKTPOJINTUYECKON pabote Ne2 [3, c.5]. [Ipounrtath 10 BBIMOJHEHUIO
JTUCCOIIHAITHH. §4.1 [1]. TIoBTOPHTH KOHCIIEKT T1O nabopaTopHOi

teme 1.7. paboThI
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[TpumepHbIi

Ne nom. Hanveroparine 3amaHue 17 BHEAYAUTOPHOU obrem ®dopma
3aTaHUS PA3ICIOB, TEM, CaMOCTOSITENTFHON PabOTHI BPCMCHH Ha KOHTPOJIS
3aHATHN BBIIIOJTHCHUC,
qac

8 Tema 1.8. Peakuuu TToaroroBuThes K 1 Brinonnenue

MOHHOTO OOMEeHa CaMOCTOSITENILHOM padoTe. CaMOCTOSITETTLHOM
Hcnonb3ys KOHCHEKT JIEKIIHH, paboThl Ha ypoKe.
BBINOJIHUTH 3aganue Ne® [1, ¢.70].

9 |(Tema 1.9. [ToaroToBUTHCS K J1aOOpaTOPHOM 1 ITpoBepka oTuera
Knaccudukanus pabote Ne3 [3, c.6]. [ToBroputh IO BBITIOJIHEHUIO
HEOPraHUYECKUX KOHCIEKT JIeKIuu 1o teme 1.9. nabopaTropHoit
COEIMHEHUHN U UX paboThI
CBOMCTBA

10 |Tema 1.10. M3yuenne |IloaroToBUTHCS K JIaOOpAaTOPHOM 1 ITpoBepka oTuera
CBOICTB KUCIIOT U pabore Ne4 [3, ¢.7]. IIpountarh I10 BBIIIOJIHEHUIO
1Iea04ei §4.2 - §4.4 [1]. TloBTOpHTH nabopaToOpHOI

KOHCIIEKT JICKIMH 110 MPOIeHHOM paboThLI.
TEME.

11 |Tema 1.11. T'umponu3  |IIoArOTOBHUTHCS K 1AOOPATOPHOM 1 [IpoBepka otuera

coJet pabote N5 [3, ¢.8]. IIpountarsh I10 BBIMOJHEHUIO
§4.5[1] . nabopaTopHOI
paboTHI.

12 |Tema 1.12. [ToaroroBuThCs K 1 Brinosinenue
['enetnyeckas cBs3b CaMOCTOSITeNIbHOI padoTe. CaMOCTOSITETTbHOM
MEXly Klaccamu Hcnonp3yss KOHCHEKT JIEKLNH, paboTHI Ha ypoOKe.
HEOPraHUYECKHUX BBINOJIHUTE 3aganus Ne5 [1, ¢. 84],

COCTMHCHUI NelO[1, c. 89], Ne4 [1, c.94].

13 |Tema 1.13. IMpouurats §6.1 - §6.2 [1]. 1 YCTHBIH 1
Knaccudukanms Hcnonb3ys KOHCHEKT JIEKIIUH, MMHCbMEHHBIN
XMMHYECKUX PEaKkiMid.  |BBINOJIHUTH 3amanus Nel [1, OIPOC Ha ypOKe
Xumndeckas kuaetrka. [c.108], Ne§ [1, ¢.109], Ne6 [1,

¢.113]

14 |Tema 1.14. [ToaroroBUTHCA K J1aOOpaTOPHOM 1 [TpoBepka otuera
OxucnauTensHo- pabote Ne6 [3, ¢.9]. [Ipounrars I10 BBIINOJHEHUIO
BOCCTaHOBUTEIILHBIC §5.1 - §5.2 [1]. Bommonuuts nabopaTopHOI
npoueccbl. MeTton 3aganus Ne6, Nel10 [1, c. 99]. paboThL.
AJIEKTPOHHOTO OajaHca

15 |[Tema 1.15. IToaroroBuThCA K TECTY . 1 Beinonuenue
OxucIuTeNnbHO- [ToBTOPUTH JIEKIIMOHHBIIH KOHTPOJIbHON
BOCCTAaHOBHUTEIIbHBIE MaTepHal 0 MPOUICHHBIM TeMaM. TecTa Ha ypoKe.
peaxiuu

Paznen 2. Opranndeckas Xumus

16 |[Tema 2.1. Teopus Ucnonp3ys §9.1-8§9.2[1] u 1 VYcTHbI onpoc Ha
XUMHUYECKOTO CTPOCHHS |MHTEPHET-PECYPChI, TOATOTOBHUTH ypoKe
OpTaHUYECKHUX cOOOIIeHNE 0 OJTHON U3 TeM:
coenuaenui A.M. «Ku3Hp 1 gesTeaprHocTh A. M.
byrneposa. byrneposay, «Pycckue XMMUKH U

WX POJIb B Pa3BUTHU MHPOBOU
OpPraHUYECKON XUMUN.

17 |Tema 2.2. Ilpenenvubie |Mcronb3ys KOHCHEKT JIEKIHH, 1 IIpoBepka

YTJIEBOAOPOBIL. §10.1 - §10.2 [1]. BeimonHUTH MPaBUJILHOCTHU
samanus Ne 5, Ne6 [1, ¢.194]. BBITTOJTHEHUS
MUCEMEHHOTO
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[TpumepHbIi

Ne nom. Hanveroparine 3amaHue 17 BHEAYAUTOPHOU obrem ®dopma
3aTaHUS PA3ICIOB, TEM, CaMOCTOSITENTFHON PabOTHI BPCMCHH Ha KOHTPOJIS
3aHATHN BBIIIOJTHCHUC,
qac
3aJlaHus Ha YpOKe

18 |Tema 2.3. Pemienue Pemmmts 3amaun Nell [1,c.24] , 1 [TpoBepka
3aaa4 ¢ npumeHenuem  |Ne6 [1, ¢.226]. [TonrotoBuThCs K MPaBUJILHOCTH
MOHSITUSL «BBIXOJ] nabopatopHoit padbote N7 [3, BBITIOJIHCHUS
MPOAYKTA PEAKIIUN» c.10]. MUCHbMEHHOTO

3aJlaHUs Ha YPOKE.

19 |Tema 2.4. O6napyxenue |[IoAroTOBUTHCS K TECTY. 1 IIpoBepka oTuera
yriaepojaa u Bogopoaa B |[IoBTopuTh NeKMOHHBIN IO BBITIOJIHEHUIO
OpraHUYECKUX MaTtepuai. BeIoJHUTE 3aaHus nabopaTopHOI
COCIMHEHUSAX. Ne3-Ne6 [1 ¢.193-194]. paboThI
ITony4yenue merana. Beinonuenue

KOHTPOJIBHOTO
TeCTa Ha YpOKe.

20 |Tema 2.5. OtunenoBble |Mcrmonb3yst KOHCHEKT JEKIUU U 1 Brinonnenune
YTIIEBOIOPOIBI §11.1-§11.2 [1], BoITOTHUTD CaMOCTOSITEITLHOM

3aganus Ne 4, No5 [1, c. 204]. paboThI HA YpOKe.

21 |Tema 2.6. JIlueHoBbIC [ToaroroBuThCS K 1a00paTOPHOI 0,5 [TpoBepka otueTa
yrieBogopobl. Kayuyk. [padore Ne8 [3, c.11]. TIpountars I10 BBIIIOJIHEHUIO
Auerunex §11.3 - §11.4 [1]. [ToBTOPHUTH nabopaTopHOI

KOHCIIEKT JICKIMH 110 MPOIeHHOM paboThLI.
TEME.

22 |Tema 2.7. [Ipounrats §13.1 - §13.2 [1] 1 VYcTHBIM onpoc Ha
Apomaruyeckue [1oBTOPUTH KOHCIIEKT JIEKLIMU. ypoke
YIJIEBOAOPOABI. beH3on u
€r0 TOMOJIOTH.

23 |Tema 2.8. Ilonyuenune  |Mcrnonb3ys KOHCHEKT JIEKLUH, 0,5 IIpoBepka
ITUJICHA U AlleTHJICHA M |BBIMOIHUTD 3aaanust Nel, Ne2 [1, c. [IPaBUJIBHOCTHU
M3Yy4YEHUE UX CBOMCTB 226]. BBITTOJIHEHUS

3aJlaHus Ha YPOKe

24 |Tewma 2.9. Ilpuponusie  |[1oaAroTOBUTHCS K TECTY 1O TEME 1 Beimonuenue
HMCTOYHHUKHU «YTIeBOAOPOABI». KOHTPOJIBHOTO
YIJI€BOIOPOOB [ToaroToBUTH COOOIIIEHUE 110 TEME TECTa Ha ypOKe.

«Paiionbl 1OOBIUM YcTHBINM Onpoc Ha
YIJIEBOJIOPOJHOTO ChIpbs B PDy, YpOKe
«IIpoaykTel nepepaboTku HeHTH»

25 |Tema 2.10. Onpenencaue |Mcmonp3yst KOHCIEKT JICKITUH, 1 Brimosninenue
MOJIEKYJIIPHOU pemuTh 3a1a4un Ne§ [1, c. 194], CaMOCTOSITEIIbHOMN
dbopmyrsl BemecTBa mo (N5 [1, ¢.199]. paboTHI HA YPOKE
COJIEP/KaHUIO AIIEMEHTOB
U TI0 IPOAYKTaM
CTOpaHHSI.

26 |Tewma 2.11. [ToBTOPUTH KOHCIIEKT JEKIHUH. 1 Brimmonnenue
Opnnoaromuble ciupThl. |[IoAr0TOBUTH COOOIIEHHE O TEME CaMOCTOSITETILHOU

«BnusgHue 3TUIIOBOTO CriUpTa Ha paboThI HA ypOKe
OpraHU3M YEJOBEKa»

27 |Tema 2.12. [Ipounrats §15.3- §15.4 [1]. 1 Brimonaenune

MuoroaroMublie cnupThl. |[[OBTOPUTH KOHCIIEKT JIEKIIMH 110 CaMOCTOSITEIIbHOU

denon

TeMe 2.12. BeimomauTs 3aganue Ne
111, c.258].

paboTHI HA YPOKE
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[TpumepHbIi

HaumenoBanue . 00BemM
Ne nowm. 3aganue s BHEAyAUTOPHOU ®dopma
3aTaHUS PA3ICIOB, TEM, CaMOCTOSITENTFHON PabOTHI BPCMCHH Ha KOHTPOJIS
3aHATHN BBIIIOJTHCHUC,
qac

28 |Tema 2.13. Anpaerunpl. |IloaroroBUThCs K 1a00paTOpHOM 1 ITpoBepka oTuera

KeTonbl pabore Ne9 [3, c.12]. 0 BBITTOJTHEHUIO
nmabopaTopHOH
paboThL.

29 |Tema 2.14. CpoiicTBa [Ipounrats §16.1 - §16.2 [1]. 1 Brimonaenue
CIHPTOB U anbAeruoB  |[IOBTOPUTH KOHCIIEKT JIEKLIUH 110 CaMOCTOSITENTbHOU

teme 2.13, 2.14. paboOTHI HA YPOKE

30 [Tema 2.15. [ToaroToBUTHCS K J1aOOpaTOPHOM 1 ITpoBepka oTuera
OIHOOCHOBHBIE pabote NelO [3, c.13]. [IpounTars 10 BBIMOJHEHUIO
kapOoHoBbIe KUCJIOTHI B [§17.1 - §17.4 [1]. [ToBTOPHUTH nmabopaTopHOH
UX IPOU3BOJIHBIE. KOHCIICKT JICKIIHH. paboTHI.

31 |Tema 2.16. CBoiictBa [IOBTOpUTH KOHCIIEKT JIEKIUU. 1 Brinonnenue
KapOOHOBBIX KUCIOT M |[IoATOTOBUTBCS K TECTy IO TEMe KOHTPOJIBHOTO
MbLIa «Kucnopoaconepxaiue TecTa Ha ypoKe.

OpPTaHUYeCKUE COSTUHEHHSI.

32 |Tema2.17. YrneBoasl. |[loaroroBuThCs K 1a00paTOPHOIMA 1 [TpoBepka oTuera
pabore Nell [3, c.14]. IIpouuTath 10 BBITIOJTHEHUIO
§18.1 - §18.2 [1]. IloBTOpUTH nabopaTopHOH
KOHCIICKT JICKIIHH. paboTHI.

33 |Tema 2.18. CBoiictBa [Ipounrars §18.3 [1]. IloBTOPUTH 0,5 VYcTHBII onpoc Ha
YIJIEBOJIOB KOHCIICKT JICKITHH. YpOKe

34 |(Tema 2.19. AMUHBL. [ToBTOpUTH KOHCIIEKT JIEKIIUU 110 1 YCTHBIN ONpoc HA
AHUIMH. MIPOMICHHON TEME. YpOKe

Ucnons3ys §19.1 - §19.3 [1],
MOATOTOBUTH COOOIIEHHUE
«[IpumeHeHne aHuIHAY

35 |Tema 2.20. [TonroroBUTHCS K 1aOOpaTOpHOH 1 IIpoBepka oTtuera

AwmwuHokucioThl. benku |pabore Nel2 [3, c.15]. 10 BBITIOJTHEHUIO
[Ipounrats §20.1 - §20.2 [1]. nabopatopHoit
I1OBTOPUTH KOHCIEKT JIEKIIUM. paboThI

36 |Tema 2.21. CpoiicTBa [TonroroBuThCS K 1aOOpaTOpHOH 1 IIpoBepka oTtuera

OeNKOB pabote Nel3 [3, c.16]. [IpounTtaTth 10 BBITIOJTHEHHUIO
§20.1 - §20.2 [1]. IToBTOPUTH nabopatopHoit
KOHCIIEKT JICKIUH. paboThI

37 |Tema 2.22. Onpenenenue|[1oAroTOBUTECSA K M UTOTOBOMY 1,5 Beimonnenue
KauyeCTBa IMHIIEBBIX tecty. [IoBTOpPHUTH JIEKIIMOHHBIHA UTOTOBOTO TECTa
MPOJYKTOB. MaTepua Mo NpPONJICHHBIM TeMaM. Ha YpOKe.

Bcero: 36
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6. YCJIOBUS PEAJIM3AIIMY YYEBHOM JUCIUTLIVHBI
6.1. TpebGoBaHUs K MaTepHAJIbHO-TEXHHYECKOMY 00ecredeHH 0

HaumMmenosanue xaOumera,

1a00paTOpUU, MACTEPCKUX ITepeyeHb OCHOBHOTO 000PYAOBAaHUS KonngectBo
U T.J.
Cpeocmea oOyuenusi:
Jlaboparopusi XMMUU |-  [UIAKATHI 10 .
—  Tabnuua pacTBOPUMOCTH KUCIIOT, OCHOBAaHUH U 1
couen
— miakar "Texnuka Oe3zomacHOocTH B KaOuHeTe 1
xumun"
— 1miakar «llepuonnyeckas cucremMa XUMHUYECKUX 1
anemeHToB .. MeneneeBa»
— jaboparopHas 1nocyzaa KaX/I0My
oOyuaroiemycs
—  XHUMHYECKHE BEILECTBA U PEaKTHBBI KaX/I0MY
oOyuaroremycs
—  BeChI JaOOpaTOPHBIE YJICKTPOHHBIE 3
—  aKBaJUCTHILISATOP 1
Texnuueckue cpeocmea 006yyeHusL:
— KOMIIBIOTEP 1
— MYJIbTUMEIUNHBIN IPOEKTOP 1
— OBEpXEA-TIPOEKTOP 1
— BKpaH 1
Obopyoosanue yuebHo2o kabunema:
— y4eOHBIC CTOJIBI 15
— CTOJ JUIs IpernoiaBaTens 1
— CTOJI J€MOHCTPAIlMOHHBIN 1
— JI0CKa ayAUTOpHAas 1
— 1Kadbl A7 KHUAT U y4eOHBIX OcOOui 2
Obopyoosanue nabopamopuu
—  CTOJI OCTPOBHOM XMMHUYECKUN 6
—  cT0J 7a00paTOPHBII MPUCTEHHBIN 4
— TabypeT 1abopaTopHbIN 20
— JI0CKa ayJIuTOpHAast 1
—  CTOJI VI BECOB 3
— mKad JUIst XpaHEHHsI TOCY 1B 6
— mKkad JUIst XpaHeHUs XUMUYECKUX PEaKTHBOB 12
— mKad BBITSHKHOM 3
—  CTOJ-MOMKa C CYIIMIIKOH JJIst TTOCY/IbI 2

6.2. IlepeueHb peKOMEHIyeMbIX Y4eOHbIX HU3AaHuii, MHTepHeT-pecypcoB, AONMOJHHUTEIbHOI
JIMTEPaTyphbl
OCHOBHBIE UCTOYHUKHU:

1. Xumus : yueOHUK ans cpeaHero npodeccruonanbHoro oopaszosanus / FO. A. Jlebenes, I'. H.
®danees, A. M. I'oy6es, B. H. [llamosai ; mox odmieit penaknueii I'. H. ®daneeBa. — 2-¢ u3j.,
nepepabd. u gon. — Mocksa : U3natensctBo FOpaiit, 2020. — 431 c. — (IIpodeccronanbroe
obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr : anexrponnsiii / IBC FOpaiir [caiir].
— URL.: http://biblio-online.ru/bcode/452143

2. Xumus. 3aJavuHUK : y4eOHOe TocoOme JUIsl CpeHero mpodeccruoHanbHoro oopaszosanus / HO.
A. JlebeneB [u ap.] ; mox oOmieit pemakuumeit I'. H. dageeBa. — Mocksa : M3garenbcTBo

40



http://biblio-online.ru/bcode/452143

FOpaiit, 2020. — 238 c. — (IIpodeccuonansunoe odbpazoanue). — ISBN 978-5-9916-7786-8.
— Tekcr : anextponnslii / DBC HOpaiit [caiit]. — URL: http://biblio-online.ru/bcode/452161
3. 3aiines, O. C. Xwumus. JIabopaTopHbIi PakTHKYM M COOPHHUK 3a7ad : yueOHOoe mocodue s
cpennero mnpodeccruonanbHoro oopazoanus / O. C. 3aiineB. — MockBa : M3marenbcTBo
FOpaiit, 2020. — 202 c. — (IlpodeccuonansHoe obdpazoanue). — ISBN 978-5-9916-8746-1.
— Tekcr : anextponnslii / DBC HOpaiit [caiit]. — URL.: http://biblio-online.ru/bcode/452597

JloTIOTHUTEIbHBIC NCTOYHHUKH

4. MapreiHoBa, T. B. Xumwus : y4eOHMK W TPaKTUKYM Ui CPEIHEro Mpo(eCCHOHAIBLHOTO
obpazoBanus / T. B. MapteiaoBa, U. B. Apramonosa, E. b. ['oqyHOB ; on o0mieit penakmueit
T. B. MapteiHOBOH. — 2-¢ m37., ucnp. u aomn. — Mocksa : 3marensctBo FOpaiit, 2020. —
368 c. — (IlpodeccuonanvHoe obOpazoBanme). — ISBN 978-5-534-11018-0. — Tekcr :
snekrponnsiii // DBC FOpaiir [caiit]. — URL: http://biblio-online.ru/bcode/450810

5. IllepbakoB, B. B. Oo6mas xumus. COOpHHK 3amad : ydeOHOe MOCOOMe i CPEIHEro
npodeccuonanbHoro oopazosanus / B. B. lllep6akos, H. H. bap6oruna, K. K. Bnacenko. —
2-¢ w3A., mepepad. m nmom. — MockBa : HzmarensctBo FOpaiit, 2020. — 139 c¢. —
(ITpodheccuonansuoe obpazoanue). — ISBN 978-5-534-10553-7. — TekcT : 2JI€KTPOHHBIN //
OBC IOpaiir [caitt]. — URL.: http://biblio-online.ru/bcode/455748

6. XKypnan «Hayka u xu3Hb»

[lepeuenb pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHONW cetn "MHTepHer" (manee -
ceth "MnaTepHET"), HEOOXOIUMBIX /1JI1 OCBOCHUS JUCITUTUTHHBI:

7. Kypuan «Xumus B mkose» - WWw.hvsh.ru.

8. XKypuan «Xumus u )u3Hb» - WWW.hij.ru

9. OO0pa3zoBarebHbBII CalT IS MIKOJIBHUKOB «XuMHs» - WWW.hemi.wallst.ru

10. DrexkTpoHHas OMOIMOTEKA IO XUMHUH - WWW.Chem.msu.su.

11. DneKTPOHHBIN KypHAT «XUMHUKH U XUMHUsD» - WWW.Cchemistry-chemists.com.

[Tepeuenb pecypcoB HH(MDOPMAIMOHHO-TEICKOMMYHUKAIIMOHHOH cetn "WMHTepHer" (manmee - ceTb
"NuTepHer"), HEOOXOAUMBIX /111 OCBOEHUS TUCLUIUIMHBIL:

12. Kypuan «Xumus B mkone» - WWw.hvsh.ru.

13. XKypnan «Xumust 1 )Ku3Hb» - WWW.hij.ru

14. O6pa3oBaTeNbHBIN CANT A HIKOJTBHUKOB «XuMus» - WWw.hemi.wallst.ru

15. O6pa3oBaTeNbHbIH CaiT 1 MKOIBHUKOB - WWW.alhimikov.net

16. DnekTpoHHas OMOIMOTEKA O XUMHUH - WWW.Chem.msu.sul.

17. DaeKkTpoHHBIH KypHAT «XHUMHUKH U XUMUs» - WWW.chemistry-chemists.com.

7. UHBIE CBEJAEHUA U MATEPUAJIBI
He npenycmotpeno

8. OCOBEHHOCTH OPTAHU3AIIMHA OBPA3OBATEJBHOM NJESATEJABHOCTH JIJIA
JIML C O'PAHUYEHHbBIMH BO3MOXHOCTAMMU 310POBbSA

Coneprxanue npohecCHoHaIbHOTO 00pa30BaHus U ycIoBUs opraHu3zanuu o0yyenus B @PI'bOY
BO «MAI'Y» cTynenToB (ciyiiarenei) ¢ OrpaHi4eHHbIMU BO3MOXHOCTSIMU 3/10POBbsI ONPEAETSIOTCS
a/IalITUPOBaHHOM 00pa3oBaTeNbHON MporpaMMoi (pu HEOOXOIMMOCTH), a Uil MHBAJIHMJIOB TaKXe B
COOTBETCTBUU C HHIUBUAYAIbHON IPOrpaMMoii peaOuanuTaluy HHBAINIA.

OOyuenne 1o oOpa3oBaTENbHONW MpOrpaMMe CpeIHEero MNpo(ecCHOHANBHOTO 00pa3oBaHMA
CTYJICHTOB (CJyIIaTeseil) ¢ OrpaHMYCHHBIMA BO3MOKHOCTSIMH 3/10pOBbs ocytiecTisieTcs PI'bOY BO
«MATI'Y» ¢ yueTroM 0coOeHHOCTEH MCUX0(U3NIECKOro pa3BUTH, HHAMBUIYAIbHBIX BO3MOKHOCTEH 1
COCTOSIHMS 3/I0POBbsI TAKUX JIULL.

B ®I'bBOY BO «MAI'Y» co3maHbl cheunuaibHble YCIOBHUS JiA TOMy4eHUs 0O0pa3oBaHUA
CTYJEHTaMH (CIIyIIaTeIsIMU) C OTPAaHUYEHHBIMH BO3MOYKHOCTSMHU 3/10POBBS.
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[Tox cnenuanbHBIMEU YCIOBUSMU IS TIOMYYEHUS! CPEAHETO MpodecCrnoHaIbHOTO 00pa30BaHHUS
CTYIEHTOB (Ciymiateneil) ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMHU 3/I0pPOBbSI MOHHMMAIOTCS YCIIOBUS
0o0ydeHHs, BOCIUTAHMS M PAa3BUTHUS TAKUX JIHI, BKIIOYAIOIINE B Ce0sl UCMOIB30BaHUE CIEIUATBHBIX
0o0pa3oBaTeNbHbIX MPOTPaMM U METOJAOB OOYYEHHS M BOCHHUTAHHUA, CHEIUAIBHBIX Y4€OHUKOB,
Y4eOHBIX MOCOOWI W MUAAKTUYECKHX MATEePHANIOB, CHEIHMAIBHBIX TEXHUYECKHX CPEICTB OOydeHUs
KOJUIEKTUBHOT'O M MHAMBHUIYaJIbHOTO MOJIb30BaHUs, IPEIOCTABIICHUE YCIYT aCCUCTEHTa (IOMOIIIHHKA),
OKa3bIBAIOIIETO CTYACHTAM (CIIyIIaTensiM) HEOOXOAMMYIO TEXHHYECKYI0 IOMOIb, IPOBEIACHUE
TPYIIIOBBIX ¥ MHAWBUIYAJTBHBIX KOPPEKIIMOHHBIX 3aHATHM, oOecnieueHue aoctyna B 3nanus ®I'BOY
BO «MAI'Y» u papyrue ycioBusi, 0€3 KOTOPBIX HEBO3MOXXHO WJIM 3aTPYJAHCHO OCBOCHHUE
00pa3oBaTesbHBIX MPOrPaMM JIUIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37JOPOBBS.

B nensx noctymHocTH moiydeHusl 00pa3oBaHUs CTYIACHTaM (CIIyIIaTesasiM) ¢ OrpaHHYE€HHBIMU
BO3MOXKHOCTSIMU 310poBbsi DI’ BOY BO «MAI'Y» obecnieunBaercsi:

—JI1 ClymaTeliel C OTrpaHUYEHHBIMH BO3MOXXHOCTAMH 3JI0POBbSl IO CIYXY YCIYT'H
CypAOIEpPEeBOIUMKA M OOECIeUeHUE HAMJISKANUMU 3BYKOBBIMH CPEJACTBAMH BOCIPOW3BEICHUS
nHpopmanuu;

—I7s CTYACHTOB (ChyliaTenel), UMEIOIUX HapyIIeHHs OMOPHO-IBUTATEeNLHOTO ammapara,
MaTepUaTbHO-TEXHUYECKUE YCIIOBUSI 00ECIICYMBAIOT BO3MOXKHOCTH OECIPEISITCTBEHHOTO JIOCTyNa B
yueOHbIe MTOMEIIEHUs, CTOJIOBbIE, TyaseTHble U apyrue nomemenus ®I'bBOY BO «MAI'Y», a takxke
UX NpeObIBaHUS B YKa3aHHBIX MMOMEHICHUSAX (HAJMYUE MaHAYCOB, MOPYUYHEH, PACIIMPEHHBIX JIBEPHBIX
MPOEMOB U JPYTHX MPUCIIOCOOICHUN).

OO6pazoBanue CTYyICHTOB (CIyIIaTenaei) ¢ OrpaHUYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBbSI MOKET
OBITh OPraHU30BAaHO KAaK COBMECTHO C JAPYTUMHU CTyIEHTaMH (CIIylIaTelsiMH), TaK U B OTAEIbHBIX
rpynnax. UWCIEHHOCTh JIMI[ C OrPaHWYCHHBIMH BO3MOXXHOCTSIMU 3JIOPOBbS B YYE€OHOW TpyIIe
yCTaHaBIMBAETCA 10 15 uenoBek.

C yderoM o0coObIX MOTpeOHOCTEW CTYACHTOB (ciymiateiaeil) ¢  OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 3710poBbsi PI'BOY BO «MAI'Y» ofecneunBaercs MpenoCTaBleHUE YYEOHBIX,
JIEKIIMOHHBIX MAaTEPUATIOB B AJICKTPOHHOM BHJIE.

C yuetoM 0coObIX MOTpeOHOCTEH CTYAEHTOB (ciymaTeneil) ¢  OrpaHMYEHHBIMH
BO3MOYKHOCTSIMU 3/I0POBBSI IPETYCMOTPEHA BO3MOKHOCTh 00YUYEHUS 110 MHAUBUIYaTbHOMY ILJIAHY.

42



[Ipunoxenne Nel
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1 kypc | cemectp
Paznen 1. O0mas u HeopraHuveckas XuMHs

1 |Tema 1.1. OCHOBHBIE ITIOHATHS U 2 ypok |Pemenue 3amay. 1
3aKOHBI XUMUHU [ToaroroBUTHCS K

cam.pabore.

2 |Tema 1.2. Pacuérsr o popmynam u 2 ypokx |Pemenue 3amay. 1
ypaBHEHUSIM [ToaroroBUTHCS K

cam.pabore.

3 |Tema 1.3. [lepuoanueckuii 3aK0H U 2 ypok |PaboTa ¢ xoHCTIEKTOM. 1
cuctema anemenToB J1.H. IToaroroBka cooOICHHIA.
MeHieneeBa U CTPOSHHE aTOMa.

4 |Tema 1.4. CtpoeHue BemiecTBa 2 ypok [PaboTa ¢ KOHCIIEKTOM. 1

Brinonnenue 3agaHuid.
IToaroroska k cam.
pabote

5 |Tema 1.5. Boma. PacTBOpHI 2 ypok |PaboTa ¢ xoHCIIEKTOM. 1
Konnenrparms pacTBopos. [ToaroroBka k 11a0.

pabore.

6 |Tema 1.6. [IpuroroBneHue 2 2 JIa6.pab. |PaboTa ¢ KOHCIIEKTOM. 1
pacTBOPOB 3aJaHHOU Nel [ToxroroBka cooOIIEHUI.
KOHI[EHTPAITUH.

7 |Tema 1.7. Teopus 2 ypok |PaboTa c KoHCTIEKTOM. 1
3JIEKTPOJIUTUYECKON IUCCOLIMAIIUY. [Toaroroska k Jia0.

pabore.
8 |Tema 1.8. Peakinu norHoro ooMeHa 2 2 Jla6.pab. |IToaroroBka k cam. 1
Ne2  [pabGote. BeimonHenune
3a/1aHUM.

9 |Tema 1.9. Knaccuduxarus 2 ypokx |PaboTa ¢ KoHCIIEKTOM. 1
HEOPTaHWYECKUX COCTMHEHUN U MX IToaroroBka k 11a0.
CBOMCTBa pabore.

10 |Tema 1.10. UzyueHue CBOWCTB 2 2 JIa6.pa6. |PaboTa ¢ KOHCIIEKTOM. 1
KHUCJIOT U LIEJIOYEN Ne3 IToxroroska x J1a0.

pabore.
11 |Tema 1.11. Tmaponu3 coneit 2 2 JIa6.pa6. |PaboTa ¢ KOHCIIEKTOM. 1
Ned4 IToxroroBka k J1a0.
pabore.

12 [Tema 1.12. T'eHernyeckas CBS3b 2 2 Jla6.pab. |Pabora c KOHCIIEKTOM. 1
MEXKIY KJIaCCAMU HEOPraHUYECKUX Ne5 Brinonnenue 3agaHuii.
COEIMHEHUN

13 [Tema 1.13. Knaccudukanus 2 ypok |PaboTa ¢ KoHCIIEKTOM. 1
XUMUYECKUX PEaAKIIUH. Brinonnenue 3aganuid.
XUMUYecKasi KHHETHKA.

14 |Tema 1.14. OKUCIHTENHHO - 2 ypok |[loaroToBka k a0. 1
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BOCCTaHOBUTEIIBHBIE MTPOLIECCHI. pabore.
Mertoa 3IeKTPOHHOTO OasiaHca.

15 |Tema 1.15. OxucnurensHO- 2 JIa6.pab. |PaboTa ¢ KOHCTIEKTOM. 1
BOCCTAHOBHUTEJIbHBIC PEAKLINH Ne6  [IlogroroBka K Tecty

16 |[Tema 1.16. MeTaibl u HEMETAJUIBIL. YPOK

1 xypc 2 cemectp
Pazgen 2. Opranudeckast XUMHSL.

17 |Tema 2.1. Teopust XUMHYECKOIO ypok |Pabota c uaTEpHET- 1
CTPOEHUSI OPraHUYECKUX pecypcamu. [loaroroBka
coenunenuit A.M. Bytneposa. COOOIIECHUIA.

18 |Tema 2.2. IlpenenbHbie ypok [PaboTa c KOHCIIEKTOM. 1
YIJIEBOAOPOABL. Brinonnenue 3agaHuii.

ITonroroska k cam.
pabore.

19 |Tema 2.3. Pemenue 3anau ¢ ypok |Pemienue 3agau. 1
IIPUMEHEHUEM MOHATHS «BBIXOJ IlonroroBka x 1a0.

MPOAYKTA PEAKLIUN» padore.

20 [Tema 2.4. OOHapyskeHue yriepoaa 2 Jla6.pab. |PaboTta ¢ KOHCIIEKTOM. 1
1 BOZOPOJIa B OPraHUYECKUX Ne7  |IloaroroBka Kk cam.
coeauHeHusx. [loxydenune metana. padore.

21 |Tema 2.5. DTuneHoOBEIE ypok |PaboTa ¢ xoHCTIEKTOM. 1
YTJIEBOIOPOIBI [oaroToBka K cam.

pabore.

22 |Tema 2.6. JIlnenoBbie ypok |IloaroroBka k mab. 0,5
yriesogopoasl. Kayuyk. Aueruinen pabore.

23 |Tema 2.7. ApomaTuueckue ypok |Pabora ¢ KoHCTIEeKTOM 1
yrieBoaopoibl. benson u ero JICKIHH.

TOMOJIOTH.

24 |Tewma 2.8.IlomyuyeHuie STHIIEHA H 2 Jla6.pab. |Pabora c koHCTIEKTOM 0,5
aleTWICHAa U U3yYEHUE UX CBOMCTB Ne8 JIekui. BreimoiHenue

3a1aHUM.

25 |Tema 2. 9. IlpupoaHbIe UCTOYHUKH ypok |IloaroroBka Kk Tecty. 1
YII€BOAOPOIOB IloaroToBka cooOIIEHU.

26 |Tema 2.10. Omnpenenenue ypok |Pemenwue 3amad. 1
MOJIEKYJISIPHON (hOPMYJITBI BEIIECTBA [MoaroToBka K cam.

0 COACPKAHUIO 3JIEMEHTOB U I10 pabore.
MPOAYKTaM CTOpPaHHS.
27 |Tema 2.11. OmHOATOMHBIE CITUPTHI. ypok |Pabota c xoHCTIEKTOM 1
neknui. IToaroroska
COOOILIECHUT.

28 |Tema 2.12. MHOTOATOMHEBIE CITUPTHI. ypok |Pabota ¢ koHCTIEKTOM 1
denon Jekuid. Beimonnenue

3aIaHUN.

29 |Tema 2.13. Anpaerunbl. KetoHbr ypokx |IloaroroBka k ma0. 1

pabore.

30 |Tema 2.14.CpoiicTBa CIIUPTOB U 2 Jla6.pab. |Pabota c KoHCTIEKTOM 1
aJIbJIETUI0B Ne9 neknui. Iloaroroska k

caMm. paborte.

31 |Tema 2.15. OQHOOCHOBHBIC ypokx |IloaroroBka k ma0. 1
KapOOHOBBIE KHCIIOTHI M UX pabore.

MPOM3BOJIHEIE.

32 |Tema 2.16.CBoiicTBa KapOOHOBBIX 2 Jla6.pab. |PaboTa ¢ KOHCIIEKTOM. 1
KHUCJIOT U MbL1a Nol0  [IloaroToBka K TeCTy.

33 |Tema 2.17. YrieBobl. ypok |[ToaroroBka Kk 1

na0.pabore.

34 |Tema 2.18. CBoiicTBa yrieBo0B 2 Jla6.pab. |PaboTa ¢ KoHCIIEKTOM 0,5

Nell  |nmexumii.
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35 |Tema 2.19. AMuHBI. AHWIUH. 2 ypok |Pabota c koHCTIEeKTOM 1
nexnui. [Toaroroska
COOOIIECHUIA.
36 |Tema 2.20. AMuHokucioTsl. benku 2 ypok  |IloaroroBka k na0. 1
pabore.
37 |Tema 2.21. CpoticTBa 0€JIKOB 2 2 JIa6.pa0. |[Toaroroska k y1a0. 1
Nel2  [pabore.
38 |Tema 2.22. OnpeneneHne KauecTBa 2 2 Jla6.pab. |PaboTa ¢ KOHCIIEKTOM. 1,5
MHILEBBIX MPOAYKTOB. Nel3 IloaroroBka x 3a4eTHOM
pabore.
39 |Tema 2.23.0600111€HHE MaTepHaa 2 YpOK
M0 OPraHUYECKOW XUMUH 3a4eTHas
pabota
Bcero 78 26 36
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