POCCUIICKASI ®EJIEPAITS
JIETIAPTAMEHT OBPA3OBAHMS 1 HAYKH BPSTHCKOI OBJIACTU
TOCYJIAPCTBEHHOE ABTOHOI'MHOE ITPO®ECCHUOHAJIBHOE OBPA3OBATEJIBHOE YUPEXKIEHUE

BPSIHCKUI TEXHUKYM MUTAHUSA U TOPTOBJIA

Paccmotpeno u o100peHo YTBepKIEHO
Ha 3acegannu MO OO/ npuka3 Ne 255/1ot 16.06.2023
npotokox Ne 10 ot 09.06.2023

PABOYAS TIPOTPAMMA
YUEBHOW JUCUHUTIIAHBI
O/.12 XUMMUS

o npodeccun
38.01.02 ITponaBeti, KOHTpOJIEP-KaCCHP
HOPMATUBHBINA CPoK oOy4deHus 2 rona 10 mecsien

Ha 6a3e OCHOBHOT'O 00111eT0 00pa30oBaHUs



PaGouast mporpamMma yueOHOM AUCIUIUIMHBI pa3paboTaHa Ha OCHOBE TpeOoBaHuN DenepabHOTO
rOCy/IapCTBEHHOTO  00pa30BaTeNBbHOTO  CTaHIApTa CpeaHero obmero  obOpazoBaHus  (MpuUKas
MunucrepctBa mnpocBemieHuss P® ot 12 arycra 2022r1. Ne 732 "O BHeCeHMHM WM3MEHEHUU B
(benepanbHBIE  TOCYAapCTBEHHBI 00pa30BaTeNbHBIA CTaHAAPT CcpeaHero oodmiero o0Opa3oBaHus,
YTBEPKICHHBIM MpUKa3zoM MuHHCTepcTBa oOpa3zoBaHus M Hayku Poccuiickoit ®denepanuu ot 17 mas
2012 r. Ne 413"), denepasibHOl 00pa30BaTEILHON MPOrpaMMBbI CPEAHETO OOIIETr0 00pa3oBaHus (IIPUKA3
MunucrepctBa mpocBenieHuss Poccuiickoit @enepanuu ot 23.11.2022 Ne 1014 "OO yTBepKIeHUH
denepanbHOl 00pa3oBaTeIbHONW MPOTPAMMBl CpPEAHEro oO0mero oOpa3oBaHUs", 3apeTUCTPUPOBAH
22.12.2022 Ne 71763), ¢ yueToM NMPUMEPHOM MPOrpaMMbl OOIICOOpa30BaATEILHON TUCITUTIIMHBI X UMUS
Ui Tpo(heCCHOHANIBHBIX 00pa30BaTeNbHBIX OpraHu3anuii, pekomeHaoanHoit ®I'BOY AIIO UPIIO
(mporokon Nel3 ot 29.09.22 r.) mua peammzanuu OIl CITIO mo mpodeccun 38.01.02 Ilponaser,
KOHTpOJIep-Kaccup Ha 0a3e OCHOBHOTrO OOIIero o0pa3oBaHMA C TOJXYYEHHEM CpPEIHEro OOIIero
oOpa3oBaHMs, YTBEpKIEHHOW Ha 3acenaHuu CoBeTa MO OIICHKE COACpNKAHMUS U KadecTBa MPUMEPHBIX
pabounx mporpamMMm OO0IIEOOpPa30BATEIBPHOTO ©  COIUAIBHO-TYMAaHUTAPHOTO ITUKJIOB  CPEIHETO
npodeccuoHaibHOT0 00pa3oBanus (TpoTokoia oT 30 HosOps 2022 1. Ne 14).

Opranmzanus-pazpadotunk I'AIIOY «bpsHCKAN TEXHUKYM IUTAHUS H TOPTOBIIM.
PazpaboTumk:

3emckoBa JILA. mpenonaBarenr xumuu u Ouonorun ['AIIOY «bpsHCKHI TEeXHUKYM MUTaHUS H
TOPTOBJIN



COJEP)KAHME

. MACIIOPT MPOTPAMMBI YUEBHOM JUCLMIIIAHBI

. CTPYKTYPA U COJAEP’)KAHUE YUYEBHOM JUCLUIIINHBI
. YCJOBUS PEAJIM3ALIMY IPOTPAMMBI YUEBHOM
JUCHMUILIAHDBI

. KOHTPOJIb M OLIEHKA PE3VJIbTATOB OCBOEHMSI
YYEBHON JUCLUIJIVHBI



1. OBIIAS XAPAKTEPUCTUKA ITIPOT'AMMBI YYEBHOM JJUCIHUIIJIAHBI

1.1. O6s1acTh NPUMEHEHUSs] IPOTPAMMbI
[IporpamMma y4eOHOW TUCIHUIUIMHBI  SIBISETCA YacThl0 MPOrPaMMbI MOATOTOBKHU
KBaTM(PUIMPOBaHHBIX padounx, ciyxanmx ([IIKPC) mo npodeccun 38.01.02 IIpomaser,
KOHTPOJIEP-KacCup.
1.2. MecT0 UCHMIUIMHBI B CTPYKTYpe OCHOBHOH mpodecCHoHAILHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbl: JUCIHUILIMHA BXOAUT B 00I1€00pa30BaTEIbHBIN IIUKII.

1.3. Hean, miaaHupyeMble NpeJMeTHbIe Pe3yJbTaTbl OCBOEHHSI Y4eOHOM
AUCUMILTUHBI.
ens ocBoenuss OJ: ocBoeHue o0OyyalOMMMUCS COJEpKaHUS y4eOHOM
JUCHUIUIMHBL XUMHUS U JOCTH)KEHUE PEe3yJbTaTOB €€ M3y4YeHHS Ha OCHOBE TpeOOBaHMS
dI'OC COO ¢ yuérom nmpodeccuonanbuoi HanpasieHHOCTH PI'OC CIIO.

3amauu ocBoeHus O/]:

1) cdopMupoBarh mNOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPYXAIOIIEH Cpene, LENOCTHOW HAYYHOM KApTHHBI MHpA,
B3aUMOCBSI3HM U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (OPMYJIbl HEOPTraHWYECKUX M OPraHHMYECKUX
BEILIECTB, YPABHEHHSI XUMHUYECKUX PEAKIHMM, OOBACHITH UX CMBICI, WUHTEPIPETHPOBATH
PE3yJIbTAaThl XUMUYECKUX SKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKU IPOBEJACHUS MPOCTEUIINX XUMHAYECKUX
HKCIIEPUMEHTAJIbHBIX MCCIEAOBAHNUN C COOMIOICHUEM MpaBMI O€30MaCHOIO OOpallleHus C
BELIECTBaMU U J1a0OpaTOPHBIM 000PYI0BaHHUEM;

4) pa3BUTh yMEHHUSA HCIOJIB30BaTh HMHGOPMAIMI0 XHMHUYECKOTO XapakTepa u3
Pa3IMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHS MPOTHO3UPOBATH MOCIEIACTBUS CBOEH JAESATENBHOCTU U
XUMUYECKUX TPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLIECCOB,;

6) cpopMupoBaTh MOHUMAHHWE 3HAYMMOCTH JOCTHKEHUH XUMHUYECKOW HAyKH U
TEXHOJIOTUM JIJIsl pa3BUTHUS COIMATILHON U MTPOU3BOJICTBEHHOM cdep.

Oco0oe 3HaueHue IUCUUIIMHA UMEET NpU (POPMUPOBAHMU W PA3BUTHH OOIIMX
KOMITETEHIINM:

Kon HauMenoBanue o0Iyux KoOMIeTeH NI

OK 02 | Opranu3oBbiBaTh COOCTBEHHYIO NEATEIBHOCTD, UCXO/ISI M3 IIEH B CTIOCOOO0B €€ TOCTHKEHHS,
ONpEJIETICHHBIX PYKOBOJIUTEIIEM.

OK 04 | OcymecTBisaTs TOUCK H(DOpMAIUK, HE0OX0MMOMN ISt 2P (HEKTUBHOTO BHITIOJIHECHUS
npodeccHoHABHBIX 33/1a4.

OK 05 | . Ucnonp3zoBaTh HHPOPMAITMOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTUU B TPO(ECCUOHATILHOM
JESITEIBHOCTH.

OK 06 | PaboraTh B KOMaH i€, 3p(heKTHBHO 00LIAThCS C KOJIEraMH, PYKOBOJICTBOM, KIMEHTAMH.




B pamkax mnporpamMmbl y4yeOHOW AMCIUIUIMHBI OOYYalOIMIMMHCS OCBAaMBAaIOTCSA
nuyHocTHbIE (JIP), meTanpeamernsie (MP) u npeaMeTHbie pe3yabTaThl 0a30BOTO  YPOBHS
(ITP6) B cootBeTcTBUU ¢ TpeboBanusaMu PI'OC cpeqHero obimero 06pa3oBaHus.

Koabl HnannpyeMble pe3yJbTaThbl 0OCBOCHUA TUCHUIIJIMHBI BKIKYAK0T

JInyHocTHBIE pe3yabTaThl (JIP)

JIP 05 | ChopMUPOBAaHHOCTH OCHOB CAaMOpPA3BUTUS W CAMOBOCIUTAHHS B COOTBETCTBHUH C
00IIeYeI0BeYECKUMU LIEHHOCTSMH M HJIealaMU TPaKIaHCKOro OO0IIeCTBa; FOTOBHOCTh U
CIOCOOHOCTB K CaMOCTOSITENIbHOM, TBOPYECKOM U OTBETCTBEHHOM J1€ATEIbHOCTH

JIP 07 | HaBbIkHM COTpyIHHYECTBA CO CBEPCTHHKAMH, JIETbMHU MIIAJIIIETO BO3pacTa, B3POCIBIMHU B
00pa3oBaTeNbHOM, OOIIECTBEHHO IIOJNIE3HOHM, Y4eOHO-HCCIEeN0BATENbCKON, MPOCKTHOW U
JPYTUX BUAAX AESITeIbHOCTU

JIP 09 | l'oToBHOCTH W CHOCOOHOCTH K OOpa3oBaHHWIO, B TOM 4YHCIE CaMO00pa3oBaHUIO, Ha
MNPOTSKEHUH BCEW >KM3HU; CO3HATEIbHOE OTHOIIECHHE K HEMpepbhlIBHOMY 00pa3oBaHUIO Kak
YCIIOBHUIO YCIENTHOM MPodecCHOHATLHOM M 00IIECTBEHHON ACSITEILHOCTH

JIP 13 | Oco3HaHHBbIif BbIOOp Oynaymiedt mpodeccur W BO3MOMKHOCTEH peanu3alud COOCTBEHHBIX
JKHU3HCHHBIX IINIAHOB, OTHOIICHUE K HpO(i)eCCHOHaHBHOfI ACATCIIPHOCTH KaK BO3MOKHOCTU
y4acTHs. B PCIICHUU JIMYHBIX, OOIIECTBEHHBIX, TI'OCYIAPCTBEHHBIX, OOIICHAIMOHAIBHBIX
po0emM

MeTtanpenmernbie pe3yiabTaThbl (MP)

MP 01 | YMeHue caMOCTOSTEIbHO ONPEEIsATh IeJNd JACSITCIBHOCTU U COCTaBISATH  IUJIaHBI
NESTENIbHOCTH; CaMOCTOSITENIbHO OCYIIECTBIISATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH
JIeSATEeTLHOCTh; UCIOJIb30BaTh BCE BO3MOJKHBIE PECYPCHI ISl JOCTHMIKEHHUSI MOCTABIICHHBIX
HeNnel u peaan3aluy IUIAaHOB JIEATEIbHOCTH; BBIOMPATh YCIEIIHbIE CTPATErHH B Pa3IMYHbIX
CUTYyaIUsX

MP 02 | YmMeHue mNpOIyKTUBHO OOIMATHCS M B3aMMOJCICTBOBATH B MPOIECCE COBMECTHOU
NEeSITeTbHOCTH, YYHUTBHIBATH IO3WUIUH APYTHUX YYAaCTHHKOB JEATEIBHOCTH, 3(P(PEKTHBHO
paspeniatb KOH(JIUKTHI
MP 03 | BnageHnue HaBbIKaMU TIO3HABaTeNbHOM, y4eOHO-UCCIENOBATENILCKOW W TPOEKTHOM
JESTEIbHOCTH, HABbIKAMU pa3pelieHus MpoOsieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOATEIIBHOMY IIOMCKY METOAOB pELICHUSA MPAKTUYECKUX 3a7ad, NPUMEHEHUIO
pa3JIMYHBIX METOJOB MO3HAHUS
MP 04 | 'oToBHOCT W CHOCOOHOCTH K CaMOCTOSATENBHOW HH(OPMAIlMOHHO-TIO3HABATEIbHON
NeSITEIbHOCTH, BJIQJICHHE HAaBbIKAMHU MOJyueHUsT HEeoOXOAuMoW MH(pOpMaluu U3 CloBapei
pasHbIX THIIOB, YMEHHE OPHEHTHUPOBATHCS B PA3JIMUYHBIX HMCTOYHUKAX HHGOpMAIHH,
KPUTHUYECKH OLIEHWBATh U MHTEPIPETUPOBATH MH(OPMAILMIO, MOJYyYaEMYI0 U3 Pa3IUYHbIX
HUCTOYHUKOB
MP 05 | YMeHue ucnonab3oBaTh CpeACTBA MH(POPMALMOHHBIX U KOMMYHHMKAI[MOHHBIX TEXHOJOTHMH
(manee - UKT) B pemeHuM KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OPraHU3AIlMOHHBIX 3a]a4 C
coOmoieHreM  TpeOOBaHWM  JPrOHOMHUKH,  TEXHUKH  O€301aCHOCTH,  TUTHEHBI,
pecypcocOepexeHts, IPaBOBbIX U 3THYECKUX HOPM, HOPM HH(POPMALIMOHHOM O€301acHOCTH
MP 07 | YMeHHne camMOCTOSATENHHO OIICHWBATh M NMPUHUMATh PEIICHHS, OMPEIEISIONINe CTPATErHIO
MIOBEJCHUS, C YUYETOM IPaXAAHCKUX U HPABCTBEHHBIX LICHHOCTEM.
MP 08 | BrageHue s13bIKOBBIMU CPEJICTBAMM - YMEHHE SICHO, JIOTHYHO M TOYHO M3J1araTb CBOK TOUYKY
3pEHMs], UCIIOIb30BATh a/ICKBATHBIC SI3bIKOBBIE CPEJICTBA
MP 09 | Bnagenue HaBbIKaMu MO3HaBaTENbHOM pe(IeKCUM Kak OCO3HAHMS COBEPILAEMBIX JEUCTBUN
U MBICIIMTENIBHBIX IIPOLIECCOB, UX PE3YJbTATOB U OCHOBAaHUM, I'PAHUIl CBOETO 3HAHUS U
HE3HaHMs1, HOBBIX IO3HABATEIBHBIX 33144 U CPEJICTB MX JOCTH)KCHHUSL.

IIpenmerHblie pe3yJbTaThl 0a30Bb1ii ypoBeHb (ITP0)
I1P6 01 | ChopMUPOBAaHHOCTh NPEACTABICHUH O XMMHHM KaK 4acTH MHUPOBOH KYJIBTYpPhl U O MecTe




MaTEeMAaTHKUd B COBPEMEHHOH MHMBWIM3AIHU, O CIIOCO0aX OMUCAHHS HAa MaTeMaTHYeCKOM
A3BIKE SIBJICHUN PEabHOTO MUPA

[1P6 02 | BeisBnATh XapakTepHblE NPU3HAKM W B3aMMOCBSI3b H3YYECHHBIX IOHSATHHA, NPHUMEHSTH
COOTBETCTBYIOIIUE IOHATUS IPU ONUCAHUU CTPOCHUS W CBOMCTB HEOPraHUYECKUX U
OpraHMYECKUX BEILECTB M UX MPEBPAILEHUN; BBIABIATH B3aUMOCBA3b XUMUUECKUX 3HAHUH C
MOHATUSMHU U MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB

[1P6 03 | YMeTh WCMONb30BaTh HANMEHOBAHUS XHMHYECKUX COCAMHCHHN MEXIYHApOJHOTO COM03a
TEOPETHYECKON U MPUKIIAJHON XUMHH U TPUBUAJIbHBIC HA3BAHUS BAXKHEHUIINX BEILIECTB

[1P6 04 | YMeTp ycTaHaBIMBATh NPUHAAICKHOCTh H3YyUYCHHBIX HEOPTaHUYECKUX U OPTaHUYECKHUX
BEILECTB K ONPEIEIECHHBIM KJaccaM M IPYIIaM COCAMHEHUM, XapaKTepU30BaTh UX COCTaB U
BAKHENIIME CBOMCTBA

[1P6 05 | YMeHne OOBSICHATH pe3ysNbTaThl XWMHUYECKHUX SKCIEPUMEHTOB, pelIaTh 3JIEMEHTapHbIE
XUMHUYECKHE 3a70a4U

ITP6 06 | ChopMupoBaTh MNPEACTABICHUSA: O XHUMHYECKON COCTaBJISAIONMIEH €CTECTBEHHOHAYYHOH
KapTUHBI MUPA, POJU XUMHUU B TIO3HAHUH SIBJICHUN MPUPOABI, B POPMUPOBAHUN MBIIUICHHS U
KyJbTYpbl JTUYHOCTH, €€ (YHKIMOHAJIHHOW TpPaMOTHOCTH, HEOOXOIMMOM i perIeHUs
IPAKTUYECKHUX 3a7a4 U 3KOJOTMYECKM OOOCHOBAHHOI'O OTHOLIEHMSI K CBOEMY 3/10POBBIO U
IPUPOJTHON cpene

B nensx moarotoBku oOydaromuxcs K Oyaymer mpogecCruoHaIbHON eITEIBbHOCTH TIPU
M3yYCHHH Y4eOHOTO IpeaMeTa 3akiaabiBaeTcsl ocHoBa a1 opmupoBanus 1K B pamkax
peanuzaruu OOII CITO no npodeccun 38.01.02 Ilpomaselr, KOHTpoJIEp-Kaccup

Kon HaumeHoBaHue BUIOB 1eITeJLHOCTH U MPOodecCHOHATbHBIX KOMIIETEeHIHii

IIK 1.3 OO6cnyxuBaTh MOKyHaTeleld U MPeIoCTaBIsATh JOCTOBEPHYIO HMH(OpMalMIO O KauecTse,
NOTPEOUTEIBCKUX CBOWCTBAX TOBAPOB, TPEOOBAHMIX 0€30MACHOCTH MX IKCIUTYaTaI|H.

IIK 2.3 OOcnyxuBaTh MOKymnaTened, KOHCYJIbTHPOBaTh HMX O THINEBOH IIEHHOCTH, BKYCOBBIX
0COOEHHOCTSIX U CBOMCTBAaX OTJENbHbBIX IPOJIOBOJBCTBEHHBIX TOBAPOB.

1.4. KoauvecTBO 4acoB HAa OCBOeHHe padoyeil mMporpaMMbl JUCHUNJIMHBI:
CyMMapHas yuyeOHasi Harpy3ka BO B3aUMOJICHCTBUU C MperogaBaTesieM - /2 yaca.



2. CTPYKTYPA U COJAPXKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0béM y4eOHOM TMCHUIJIMHBI M BUbI YUeOHOH padoThl

Bup yueOHOo# padoThI O0Bém yacoB
Oo0s3aTesbHAsA ayAUTOPHAsA y4eOHAasi HATPY3Ka (Bcero) 72
B TOM UHCJIE:
JISKITUN 36
MPAKTUYECKUE 3aHATHS 20
KOHTPOJIbHBIE PA0OTHI 4
KypcoBas paboTa (IpOoeKT)
IIpodeccnoHATBLHO-OPUEHTHPOBAHHOE COlEePKAHME 12
CamocrosiTesibHas padoTa cTy/ieHTa (BCero)

ITpomexyTouyHas arrecranus B popme nuddepeHuMPOBAHHOIO 3a4€Ta




2.2. TemaTu4eckuii MJIaH U coiepKaHue Y4eOHOI TN CIUTLTUHBI

HaumeHnoBanue Conep:xanue yue0HOro MaTepHaJia (0CHOBHOE H NPOo(deccHOHAIBLHO-0PUEHTHPOBAHHOE), 1a00PaTOPHBIE M IPAKTHYECKHUE O0Bem ®opmupyembIe
Pa3aesIoB M TeM 3aHATHS, IPUKJIATHOH MOAYJIb JacoB KOMIIEeTeHIINH
1 2 3 4
OcHoBHOE coiep:kanne 72
Pa3gen 1. OcHOBBI CTPOEHMS BelleCTBA 8 OK 02 OK 04
OK 05 OK 06
Tema 1.1. OcHoBHOe coep:kaHue 4
Crpoenue aromMoB CoBpeMeHHast MOJIENb CTPOEHHUsI aTOMA. DJIEKTpOoHHas KoHpurypaiwms aroma. Knaccubukanus XMMUYECKUX 3JIeMEHTOB (s-, p-, d-
XUMHIECKIX 9NIeMEeHTHI). BaneHTHble 3JeKTPOHBI. BaneHTHOCTh. DJCKTPOHHAS MPHPOJA XHUMHUYECKOH CBS3U. DICKTPOOTPUIATEIbHOCTS.
SJIEMEHTOB U KoBasnieHTHast CBs3b, €€ Pa3sHOBHJHOCTM M MEXaHHU3Mbl 00pa3oBaHHs (OOMEHHBIH M JIOHOPHO-AaKLENTOPHBIH). VOHHas CBs3b. 4
fipupoaa Mertannuueckas cBsa3b. Bogopoanas cBsa3b. MeXMOJIEKYISPHbIE B3aUMOIEHCTBUS.
XAMHCCKOH CBA3H W30TOIbI, OCHOBHOE U BO30YKIEHHOE COCTOSHUE aTOMa, TUOPUIU3aIKsl aTOMHBIX OpOUTaIEH.
IIpakTHYecKHe 3aHATHS 2
Perienne npakTHYSCKHX 3aIaHUI HA COCTABICHUE JICKTPOHHO-Tpadudeckux GpopmMyit 3ieMeHToB 1—4 meproIoB.
Pemienne 3amaHnii Ha MCMOJIB30BAHUE XMMHUYECKON CUMBOJIMKM M Ha3BaHUM COECIMHEHHM MO HOMEHKJIATYpE MEXKIYHapOJHOIO 2
COI03a TEOPETUIECKON W MPHUKIATHON XMMUHU W TPUBHAIHHBIX HA3BAHHUU IS COCTABICHHUS XMUMHUYECKHX (HOPMYI TBYXaTOMHBIX
COCTMHCHUH (OKCHIOB, CYIb()HIOB, THAPHUAOB ¥ T.I1.) M APYTHUX HEOPTAHWICCKUX COCTUHCHUN OTACIHHBIX KIACCOB.
Tema 1.2. OcHOBHOE cojiep:KaHue 2
[eprommaeckuit I[IpakTuyeckue 3aHATHS 2
3aKOH M Tabyiuma Ilepuoanueckas cucrtema xumuueckux osnemeHToB [[.M. MenpeneeBa. ®uznueckuii cmbicn Ilepuoguueckoro 3akona JI.1.
H.W. Menpneneesa MemnneneeBa. 3aKOHOMEPHOCTH U3MEHECHHUSI CBOWCTB XUMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U CIIOXKHBIX BEIIECTB B
COOTBETCTBUH C IOJIOKCHHEM XHMHYECKOTO 3JeMeHTa B [lepmommdeckoit cucteme. MUpPOBO33pEeHUECKOE W HAYYHOE 3HAUCHHE
[lepuoauueckoro 3akona .M. Menneneesa. [Ipornossl .. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB. 2
Perrenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETHUSCKUX 3a/JaHUI Ha XapaKTePH3alHi0 XUMHUECKUX 3JIeMeHTOB «Mertammndeckue /
HEMETaJUTHIECKUE CBOWMCTBA, AJIEKTPOOTPHLIATEIFHOCTh U CPOACTBO K DJCKTPOHY XMUMHUYECCKHX JIIEMEHTOB B COOTBETCTBHE C MX
ANIEKTPOHHBIM CTPOCHHEM H MTOJIOKECHUEM B MIEPHOANICCKON cHCTeMe XUMUIecKuX teMeHToB JI.1. Mernneneenay.
Pazgen 2. Xumuueckne peakuu 12 OK 02 OK 04
OK 05 OK 06
Tema 2.1. Tunsl OCHOBHOE cofiep:kaHue 6
XUMHAYECKHX Knaccuukarus u THITB XUMHYSCKUX PEaKIiid ¢ y9aCTHEM HEOPTaHMYECKUX BellecTB. KomiecTBeHHbIC OTHOIICHHS B XUMIH.
peaxuui OCHOBHBIE KOJTMYECTBCHHBIC 3aKOHBI B XMMUHW M PACUYCTHI IT0 YPaBHEHUAM XUMUIECKUX peaknnii. MoJb KaK eJUHHIA KOJHIECTBA
BeecTBa. MossipHas Macca. 3aKOHBI COXpaHEHHsI MacChl M 9HEPTHU. 3aKoH ABoraapo. MossipHbIi 00beM ra3oB. OTHOCHTENIbHAS 2
IUIOTHOCTH T'a30B.
Peakiiy KOMITJIEKCOOOpa30BaHUsI C Y4aCTHEM HEOPTaHMYECKHUX BEMIECTB (Ha MPUMEPE THAPOKCOKOMITJICKCOB IIMHKA M aJTFOMUHUS).
IIpakTHYecKHe 3aHATHSI 4
CocraBieHnEe YpPaBHEHHH PpEaKIUil COCIWHEHMS, PA3JIOKCHHSA, 3aMeIleHHs, oOMeHa. YpaBHEHHUsS peakIHii TOpPeHHs, HOHHOTO
oOMeHa, OKUCIIEHUI-BOCCTAHOBIIEHH. 2

PacueT KOIMYEeCTBEHHBIX XapPaKTCPUCTHUK HMCXOAHBIX BCIICCTB M MPOAYKTOB PCAKIIHH. PacueT KOIMYECTBEHHBIX XapaKTCPUCTHUK




MPOAYKTa PEaKIUU COCAMHCHHS, CCIM OJHO W3 BEIISCTB JaHO B W30BITKC W/WIU COJACPXKHUT MpHMEcH. Pacuer maccoBOd wiun
00BEMHO¥ JIOJIM BBIXOJA MPOJYKTA PEAKIMU COCTUHEHHUS OT TEOPETHUYSCKU BO3MOXKHOTO. PacueT 0OBEMHBIX OTHOIICHHU Ta3oB.
Pacuer macchbl (00beM, KOTMYESCTBO BEIIECTBA) MPOAYKTA PEAKIUH, €CJIA OJTHO U3 BEIICCTB JTAHO B BHJEC PACTBOpPA C OMPEICICHHON
MAacCOBOM J10JIEW PACTBOPEHHOTO BELIECTBA.

VYpaBHeHUsI  OKHCIEHMA-BOcCcTaHOBIeHus. CreneHb  okucieHus. OKHUCIAMTENb U BOCCTAHOBUTENb.  OKHCIMTENBHO-
BOCCTAHOBUTEJIbHBIE PEAaKLUU B IPUPOJE, MPOU3BOACTBEHHBIX IpOIEccaX M KHU3HEASSTEIbHOCTH OpraHu3MOB. OKHCIUTENBHO- 5
BOCCTAHOBUTEJIbHBINA MOTeHLUaN cpeabl. COoCTaBlIeHHE M ypaBHUBAaHHE OKHUCIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUi METOAOM
UIEKTPOHHOTO Oananca. THIMYHbIE HEOPTaHMYECKNE OKHCIUTENN U BOCCTAHOBHUTENIN. DIEKTPOJIN3 PACTBOPOB M PACIIIIABOB COJICH.
Tema 2.2. OcCHOBHOE co/Iep:KaHue 4
OnexTpomurHieckas |Teopus dNEKTPOIMTHUYECKOH AUCcONManyd. Peakmum HoHHOrO ob6Mena. CocTaBlieHME peakmuii HOHHOTO OOMEHa ITyTeM
aucconuanus u COCTABJICHUS UX IOJIHBIX U COKPALICHHBIX HOHHBIX YPABHEHUM. 2
MOHHBIA 0OMEH I'maponus coneil. 3HaueHHE TUIPOIIU3a B OMOJIOTHYECKIX OOMEHHBIX Npoleccax. [IpuMeHenne ruaponnsa B MPOMBIIUICHHOCTH.
JlaGopaTopHble 3aHATHS 2
JlabopaTopHnas pabota «Peakiuu TuapoIu3ay.
HccnenoBanue cpeabl pacTBOPOB couieil, 0Opa30BaHHBIX CHJIBHBIMH M CIA0BIMH NPOTOJMTAMH, U UX PEAKLHUA C pacTBOpamu 2
11e1049H 1 KapOoHaTa Hatpus. CocTaBIeHHE peakyii THIPOIIH3a COIeH.
KonrposnbHas padorta 2
1CrpoeHue BemecTBa 1 XUMUIECKHE PEAKIHH.
Pa3gen 3. CTpoeHne U CBOIiCTBAa HEOPTAHUYECKHX BelleCTB 24 OK 02 OK 04
OK 05 OK 06
Tema 3.1. OcHOBHOE cojiep:kaHue 4
Knaccudukanms, TeopeTnueckoe o0yueHue 2
HOMCHKJIaTypa u [Tpeamer Heopranuueckoit xumun. Bzanmocssi3p Heopranumdeckux BemecTB. Knaccudukaiys HeopraHnueckux BelecTs. [Ipocteie
CTpOCHHUC U croxHbIe BeniecTBa. OCHOBHBIE KIIACCHI CIOKHBIX BEIIECTB (OKCHIBI, THAPOKCUIBI, KHCIOTHI, conn). HoMeHKIaTypa u Ha3BaHHe
HCOPraHMICCKHUX HEOPraHMYECKHUX BEIIECTB UCXOMS U3 UX XUMHUIECKOH (hOPMYJIBI MITH COCTABICHUE XUMHUYECKOH (POPMYJIBI HICXO/1s U3 Ha3BaHUS
BCILECTB BELLECTBA 10 MEXIyHAPOAHOMN UM TPUBUAIBHON HOMEHKJIATypE. 2
MexMoueKysipHble B3auMoeiictBus. Kpucramiornaparsl. ArperaTHble cOCTOSIHUS BemiecTBa. KpucTtammnueckne 1 aMop(HbIe
BeIeCcTBA. THITBI KPUCTAJUIMUYECKHUX PEIICTOK (AaTOMHas, MOJICKYJISIpHAs, NOHHAs, METaJUTNUeCcKast). 3aBUCUMOCTD (PU3UUECKUX
CBOHCTB BeIllecTBa OT THIIAa KPUCTAJUINYECKON pemeTky. [IpnunHbpl MHOrooOpasus BEIeCTB.
CoBpeMeHHBIE TIPEJICTABICHHS O CTPOCHNH TBEPABIX, XKHUIKHX M Ta3000pa3HbIX BemecTB. JKuikne KprucTaubl.
I[pakTuyeckue 3aHATHS 2
Pemenne 3aga4y Ha pacyeT MacCOBOM JIOTH (MAcChl) XMMUYIECKOTO 3JIeMEHTa (COSAMHEHUsT) B MOJIEKyJIe (CMECH).
Pemenne mpakTHUecKMX 3aJaHUH MO KiIacCU(MKAINK, HOMEHKJIAType M XHMHYECKHMM (hopMysaM HEOPraHWYEeCKHX BEIIECTB 2
Pa3JIMYHBIX KJIACCOB (HAa3bIBATH M COCTABIATH (POPMYJIbI XMMHUECKHX BEIIECTB, ONPENEISTh MPUHAIIE)KHOCTD K KJ1accy).
Tema 3.2. Ousuko- OCHOBHOE coJiepsKaHue 12
XUMHUYECKHE CBOUCTBA | Teopernyeckoe oGydyenune 6
HEOPTAHNIECKUX Meramel. O0mue Gusnyeckne U XMMHUECKHE CBOMCTBA MeTayutoB. CriocoObl MosTydeHus. 3HaUeHHE METAIOB U HEMETAJIOB B
BCILECTB MIPUPOJIC U KUBHEJCATSILHOCTH YEJIOBEKa U OpraHu3MOB. KOppo3us MEeTaioB: B KOPPO3HH, CITOCOOBI 3alIUTHl METAJLIOB OT 2

KOPPO3HH.




Hemeramnsl. OOmye ¢usnyeckne M XHMHYECKHE CBOWCTBA HeMeTauloB. TunuuHbele cBoictBa MetamuioB 1Y— YII rpymm.

Kiaccudukanus 1 HOMEHKIaTypa coeIMHeHNI HeMeTaoB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE. 2
XUMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB (OKCUIOB, THAPOKCHUIIOB, KUCIIOT, COJICH U Jp.). 5
3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB MPOCTHIX BEIECTB, BOJOPOIHBIX COCTHUHEHUI, BEICHINX OKCUAOB M I'HJIPOKCUIOB.
IIpakTHyeckue 3aHATHS 4
CocTtaBieHue ypaBHEHUH XUMHUYECKUX PEAKIUH C y4acTUEM MPOCTBIX U CIOXKHBIX HEOPraHWYECKHX BEIIECTB: OKCHI0B METaJUIOB,
HEMETaUVIOB U aM(OTEPHBIX JJIEMEHTOB; HEOPraHMYECKUX KHCIIOT, OCHOBAHUH M aM(OTEpHBIX THIPOKCHIOB, HEOPraHWYECKUX 4
coJiel, XapaKTEpU3YIOLUX UX CBOMCTBA.
Pelenne npakTuKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUIl Ha CBOIMCTBA U M10JIyY€HUE HEOPTAHUUECKUX BELIECTB.
JlabopaTopHble 3aHATHS 2
JlaGopaTopHast paboTa «CBOMCTBa METAIJIOB M HEMETAJIJIOB. 2
Tema 3.3. OcHoBHOE cojiep:kaHne 4
ITpousBoacTBO TeopeTnueckoe o0yueHue 2
HEOPraHHICCKUX OOurue mpeaCTaBiICHUSA O MPOMBIILICHHBIX CIIOCO0aX MONyYCHHsS XMMUYECKHX BEHICCTB (Ha MpUMEpe MPOM3BOJCTBA aMMHAKa,
BEIICCTB. 3HAYCHUE H | cepHOit KHCIIOTHI).
NPUMCHEHHE B OBITY UepHas u uBeTHas MeTanyprus. IIpakTuueckoe NpHUMEHEHUE JJIEKTPOJM3a I MONYYEHMs LICJIOYHBIX, IIEJIOYHO3EMENBHBIX 2
Ha IIpOU3BOACTBE METAJJIOB U aqtoMUHUs. CTEKIIO U CJIMKATHAS IPOMBIILIJIEHHOCTb.
[TpobiemMa 0TX00B U MOOOYHBIX MPOIAYKTOB.
IIpakTHyeckne 3aHATHSA 2
Pemienne mpakTHKO-OPUEHTUPOBAHHBIX 3aJaHMH O POJIM HEOPraHWYECKOH XMMHUH B PAa3BUTUU MEIUIMHBI, CO3JAHUU HOBBIX
MaTepHalioB (B CTPOUTEIHCTBE M Ip. OTPACISAX MPOMBIIUICHHOCTH), HOBBIX MCTOYHHKOB SHEPTHUHU (ANbTCPHATHBHBIC WCTOYHUKA 2
SHEPIHH) B PEHICHUH IPOOIIEM IKOJIOTHYECKOH, SHEPTeTHIECKOH U NHIIeBOH 0€30II1acHOCTH.
Paspgen 4. CTpoeHne U CBOIICTBA OPraHHYECKHX BellecTB 28 OK 02 OK 04
OK 05 OK 06
Tema 4.1. OcHoBHOe cofiep:kaHue 4
Knaccudukanus, TeopeTnueckoe o0yueHue 2
CTPOCHHUC U IIpenmer opranuueckoi Xumuu. B3anMocBs3b HEOPraHMYECKUX U OPraHUYECKUX BELIECTB.
HOMEHKJIAaTypa XUMUYECKOE CTPOEHHE KaK MOPSIIOK COSTUHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO MX BajeHTHOCTH. OCHOBHBIE MOJIOKEHHSI TEOPUHU
OpraHn4eCKUX XMMHUYECKOTO CTPOEHUsl OpraHuueckux coeauHeHud A.M. bytnepoBa. VYIiepomHbI CKeIeT OpPraHM4eCKOH MOJIEKYJIbI.
BCIIECCTB MonekymsipHbIE W CTPYKTypHBIC (pa3BEepHYTHIC, COKPANICHHBIC) XUMHYECKHE (OPMYJIBl. 3aBHCHMOCTh CBOWCTB BEIIECTB OT 2
XIMHYECKOTO CTPOCHHsS MOJeKyl. M3omepus w m3oMepsl (CTPYKTypHas, reoMeTpuueckas (Iuc-TpaHc-u3oMmepus). KpaTHocTh
XUMHUUYECKOH CBS3H.
[onsatue o GyHKIHOHANBHOW Tpymte. [IpHHINIBI KIacCU(PUKAIIMA OPTaHUIECKUX COeTUHEHUH. MexkIyHapoIHas HOMEHKIIATYpa U
IIPUHITUIIBI HOMEHKJIATYPbI OPTaHWYECKUX COeTMHEHUH.
IIpakTHyeckue 3aHATHSA 2
Homenkiatypa opraHMdecknx COeAMHEHUH OT/ETbHBIX KJIacCOB (HACHIIIEHHBIE, HEHACHIIIEHHbBIE U apOMaTHYECKHE YTIIEBOAOPOIbI,
CHMPTHI, PEHOJIBI, ATBAETHIBI, KETOHbI, KAPOOHOBBIE KUCIOTHI U Jip.) CocTaBlieHNE MOJHBIX ¥ COKPAIIEHHBIX CTPYKTYPHBIX (OpPMYIT 2
OpPTaHWYECKHX BEIIECTB OTAEIBHBIX KJIACCOB, HCIIONB3Ys MX Ha3BaHMSA 10 CHCTEMAaTH4YeCKO HOMeHKIaType. Pacders! mpocTeimeit
(hopMyIIBl OPraHUIECKOM MOJICKYJIBI, ICXOJISI U3 DJIEMEHTHOTO cocTaBa (B %).
Tema 4.2. CpoiicTBa OCHOBHOE cofiepKaAHUE 14




OpPraHUYECKUX
COCJIMHEHU I

Teopernueckoe o0yuenune

10

®u3nKo-XUMHYECKHE CBOHCTBA OPraHMYECKUX COCIMHEHUH OTAENBHBIX KJIAcCOB (0COOEHHOCTH KiacCH(UKAIMU U HOMEHKIIATYPhI
BHYTpPHM KJlacca; TOMOJIOTUYECKHH psin W oOmas Gopmyia; usomepus; GU3MUECKHE CBOWCTBA; XUMHYECKUE CBOWCTBA; CIIOCOOBI
MOJTyYEeHHUs):

— MNPCACIIbHBIC YTJIIEBOAOPOBbI. FopeHMe ME€TaHa KaK O/IUH N3 OCHOBHBIX UCTOYHUKOB TEIlJIa B MIPOMBIINIJICHHOCTHU U 6I)ITy. CBolicTBa
MPUPOJHBIX YIJICBOAOPOAOB, HAXOKIACHHUE B IPUPOAC U IPUMCHCHUE aJIKAHOB;

— HCOPEACIbHBIC U apOMAaTUYCCKUC YTIJICBOAOPOABI. HOHI/IMepI/BaHI/IH OTUJICHA KaK OCHOBHOC HaIIpaBJICHUEC €ro HCIOJIb30BaHUA.
FopeHMe ALCTUWICHA KaK HCTOYHUK BLICOKOTEMIICPATYPHOI'O IJIAMCHU JIJI CBAPKU U PE3KU MCTAJIOB,

— KUcjopoacoacpKaue CoOCANHCHU (CHI/IpTLI " IIPOCThIC 3(1)I/IpI>I, (beHOJ'II)I, aJlbACTrUabl U KCTOHBI, Kap6OHOBI>Ie KHUCJIOTBI U UX
HpOPI?;BO,HHLIe). HpaKTI/I‘IeCKOG MNPUMCHCHUC 3TUJICHIITIUKOJIA, ITIMIICPUHA, (l)eHOJ'Ia. HpHMeHeHI/Ie (bopMaan(erI/Iz[a, ancraiapacruaa,
yKCYCHOfI KHCJIOTBI. MBIjla KaK COJIM BBICIIHX Kap60HOBBIX KHUCJIOT. Morolye cBoicTBa MBbLJia,

— a30TCOoJepIKAIIIE COSTUHEHNUS (AMUHBI U aMUHOKHUCIIOTHI, OCTIKH).

KHaCCI/I(bI/IKaLII/Iﬂ 1 0COOEHHOCTH OpPraHN4YCCKUuX peaK].[PIﬁ. PeaKL{I/IOHHHe HCHTPHI. Pa,Z[I/IKaJ'IBI. HepBOHa‘IaﬂLHHe IIOHATHA O THIIaX U
MCXaHHU3MaxX OpraHn4CCKNX peaKHHﬁ.

IIpakTHyeckue 3aHATHS

Pemienue nenouek npeBpamnieHnii Ha FTEHETUYECKYIO CBSI3b MEXK/y KJacCaMU OPTaHMUYECKUX COEIMHEHUN C COCTaBJIEHUEM Ha3BaHUU
OpraHUYECKUX COCAUHEHUM 110 TPUBUAIBHON WK MEXIyHAPOAHON CUCTEMaTUYECKOW HOMEHKIAaType. Perienne pacueTHbIx 3a1a4
110 YPaBHEHMSIM pEaKLUi C y4aCTHEM OPraHUYECKUX BEILECTB.

JlabopaTopHble 3aHATHS

JlabopaTopnas padota «IlonydeHue STUICHA U H3YUYCHUE €TO CBOWCTRY.

[MonyueHne 3TUIICHA W3 STAHOJIA B JIAOOPATOPUH U M3YUYCHUE €0 (PU3NICCKUX U XUMHUUCCKUX CBOMCTB. COCTaBIICHHE PeaKIUit
MIPUCOENHEHUSI U OKUCIICHHUS Ha TIpUMepe dTUJIeHA. PenieHne pacueTHBIX 3a/1a4 C UCIIOJIb30BaHUEM TJIOTHOCTH T'a30B 10 BOJOPOAY
1 BO3JYXY.

Tema 4.3.
Opranndeckue
BEIIECTBA B
JKU3HEIEATENLHOCTH
YeJIOBEKA.
[IpousBoncTBO U
MIpUMEHEHUE
OpTaHUYECKHUX
BEIIECTB B
MIPOMBIIIIJIEHHOCTH

OcHOBHOE CoIepKaHue

TeopeTuquKoe oﬁyqelme

Buooprannueckue coenuHenud. [IpuMeHenne u 6uonorndeckas poib yriaeBojoB. OKHCIEHHE YIJICBOJIOB — MCTOYHHUK HYHEPTUU
KHUBBIX OpraHu3MoB. O6JacTi MPUMEHEHUsI aMHHOKHUCIOT. [IpeBparenus 6e1KoB MUK B opraHusme. buonorndyeckue GpyHKImu
6enkoB. bruonormueckue QyHKIMH KUPOB. POJb OpraHn4ecKoil XUMHUHX B PEIIeHUH TPOoOJIeM MHUIIEeBOIl 6€30MacHOCTH.
HyxneunoBble kucnothl: coctaB u crpoenune. Ctpoenume HykiaeotunoB. CocrtaB HykienHoBwix kucior ([JAHK, PHK). Pomb
HYKJICMHOBBIX KUCJIOT B )KU3HEAEATEIbHOCTH OPTaHU3MOB.

[Tpou3BOACTBO OpTraHMUYECKMX BEIIECTB: NMPOM3BOJACTBO MeTaHONa, nepepaborka Hedtu. [lonmdTHIEH Kak KPyHMHOTOHHA)KHBIN
MIPOAYKT XUMHUYECKOTO NPON3BOACTBA. [Ipumenenne sTmneHa. [Ipon3BoICTBO U MpUMEHEHHE KayyyKa U Pe3UHBI.

CuHTeTHYECKHEe W MCKYCCTBEHHBIE BOJIOKHA, MX CTPOEHHE, CBOWCTBA. lIpakTHueckoe MCIIONb30BaHHE BOJOKOH. CHHTETHYECKHE
IUIGHKHA: W30JIALUS U1 MIPOBOJOB, MEMOpaHBI Ui ONPECHEHWS BOJBI, 3alINTHBIC IUICHKH JUIS aBTOMOOWIIEH, IIIACTBIPH,
XUpyprudeckue noBs3ku. HoBble TEXHOIOTMH AabHEHIIETO COBEPILIEHCTBOBAHMS MOJUMEPHBIX MaTEPHAIIOB.

Ponb opranndeckoil XumMun B pellieHHH Ipo0JieM YHEPreTHUECKOH 0e30MacHOCTH, B Pa3BUTHH MEJULIMHBI, CO3aHUH HOBBIX
MaTepHaJIOB, HOBBIX HCTOYHUKOB SHEPIHH (IbTEPHATUBHBIE HCTOYHUKU SHEPTHH).

IIpakTnyeckue 3aHATHS

Pemenne IPAKTUKO-OPHUECHTHPOBAHHbIX 3aﬂaHHI71 110 COCTABJICHUIO XUMHWUYCCKHUX peaKHHﬁ, OTpaAKAOINX XUMUYCCKYIO aKTUBHOCTH




OpraHUYCCKUX COG,HI/IHCHI/Iﬁ B pa3JIMYHbLIX Cpcaax (HpHpOHHLIX, 6I/IOJ'IOFI/I‘-I€CKI/IX, TGXHOFCHHLIX).

KonrposnbHas padora 2 CTpyKTypa 1 CBOHCTBA OPIraHHYECKHX BEIIECTB.

Pazpgen 5.

KuneTnueckne u TepMOANHAMHYeCKHE 3AKOHOMEPHOCTH NPOTeKAHUSI XUMHYECKUX PeaKuuii

12

OK 02 OK 04
OK 05 OK 06

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTH
MIPOTEKaHUs
XUMHUUYECKHUX peaKInii

OcHOBHoOE cojiep:KaHue

TeopeTnueckoe o0yueHue

Xummdeckue peaknnu. Kinaccnpukamms XUMUYECKHX peaknuii: 1mo (a3oBoMy cocTaBy (TOMOTEHHBIE W TETEpPOTeHHBIE), IO
HCTIONB30BAaHUIO KaTaIH3aTopa (KaTATUTHUECKUE W HEKATaTUTHICCKHE).

CKOpOCTb peakuny, ee 3aBUCHMOCTh OT Pa3lIWYHBIX (haKTOPOB: MPUPOABI pPearupyromuX BEUICCTB, KOHICHTPAIIMH PEarHpyIOMIINX
BellecTs, Temneparypsl (mpaBwio Bant-I'odda), miomany peakunoHHOH MOBEPXHOCTH, HalIW4Msl KaTajauzatopa. Poib
KaTaJn3aTOPOB B IIPUPOJE U MPOMBIIUIEHHOM NIPOU3BOCTBE.

OHeprus akTUBalMU. AKTUBHPOBAHHBIN KoMIulekc. KaTanusaTops! u katanu3. Ponp kaTanu3aTopoB B MPUPOAE U NPOMBIIUIEHHOM
IIPOU3BOJICTBE.

JlabopaTopHble 3aHATHS

N3yueHne 3aBUCUMOCTU CKOPOCTH XMMHUUYECKON PEaKIIMK OT KOHLEHTPALUU PEarupyouiuX BEUECTB U TEMIIEPATYPBI.
JlabopaTopHas paboTa Ha BEIOOD:

1. JlaGopatopuas pabora «OmpemencHHEe 3aBUCHMOCTH CKOPOCTH PEaKIMH OT KOHIICHTPAIMH PEardpyIONMX BEIICCTBY.
HccnenoBanue 3aBUCUMOCTH CKOPOCTH PEaKIUHM OT KOHIeHTpanud. OmnpeeseHne KOHCTAHTBl CKOPOCTH PEAKIUH rpaduuecKumM
METOJIOM.

2. JlabopartopHas pabora «OrmpemeneHne 3aBUCHMOCTH CKOPOCTH pEaKkIUM OT TeMIepaTypsl». HcciiemoBaHHe 3aBHCHMOCTH
CKOPOCTH PEAKIIHH OT TEMIIEPATyphl. PacueT sHepTUH aKTHBAIIMN PEAKIIH.

Pelenne MpakTHKO-OPUEHTHPOBAHHBIX 33/IaHM Ha aHamu3 (HaKTOPOB, BIHMSIONIMX HA H3MEHEHHE CKOPOCTH XUMHUIECKON PEaKIInH.

Tema 5.2.
TepMoarHAMUYECKHE
3aKOHOMEPHOCTH
MPOTEKAHUS

XUMHUYECKUX PeaKIuil.

PaBHoBecue
XUMHUUYECKUX PEeaKLUn

OcHOBHOE cojiep:KaHue

TeopeTnyeckoe o0yueHue

Krnaccudukanms XMMHYECKHX PEaKIUi: MO TemioBoMy 3(GQeKTy (3K30TepMHUYECKHE, IHIOTEPMHUECKHE), 10 OOPATHMOCTH
(obparumMsble 1 HeoOpaTuMeble). TernoBble 3G QeKTs XuMHIECKnX peakiuil. Tepmoxumudeckue ypapaeHus. OOpaTuMOCTh peakIuii.
XUMHYECKOEe PABHOBECHE M €ro CMENICHHE I0J] JEHCTBHEM DPa3IMYHBIX (AaKTOPOB (KOHIEHTpAIWs PEareHTOB WM HPOJYKTOB
peaKIuy, 1aBJICHUE, TEMIIEPaTypa) ISl CO3/IaHMs ONTUMAJIBHBIX YCIOBUH MPOTEKaHUS! XUMUYECKHX ITPOIIECCOB.

IMonsiTne 06 »HTANBNMM W dHTponmu. DHeprust ['mo6ca. 3akon ['ecca u cnencTBust m3 Hero. Posb cMmemenus paBHOBecus B
TEXHOJIOTMUECKHX MTPOIIECCaX.

IIpakTHyeckue 3aHATHS

[Mpuanun Jle llatense. Biusiaue pa3nndHbIX (GakTOpoB HA N3MEHEHHE PABHOBECHS] XMMUYECKHX PEAKIIUH.

3aKoH AEeHCTBYIONIMX Macc M KOHCTaHTa XMMHUYECKOTO paBHOBECHsL. PacueTsl paBHOBECHBIX KOHLEHTPALMH pearupyronX BEIecTB
U TIPO/IYKTOB peakiuil. PacueTs! TeroBoro addexra peakuy.

Perenne mpakTHKO-OPHEHTHPOBAHHBIX 3aJaHW Ha mpuMeHeHne mnpuHnuna Jle-Illatense ans HaXOXKICHWS HaNpaBJICHHUS
CMEIIEHNsI PABHOBECHSI XMMHUYECKOH Peakiy ¥ aHann3 (JakTOpPOB, BIMSIONINX HAa CMENICHIE XUMHUYECKOTO PABHOBECHS.

JlabopaTopHble 3aHATHS

JlaboparopHras pabora «/3yueHne BIUSHUS Pa3IMYHbIX ()AKTOPOB HA CMEIEHHE XUMUYECKOTO PAaBHOBECHS.
HccnenoBanue BIUSHUS W3MEHEHHS KOHLIGHTpPALMM BELIECTB, PEAaKLMU CPEeAbl U TEMIIEPaTypbl HAa CMELIEHUE XMMHYECKOIO
paBHOBecHsl. CpaBHEHHUE MOJTyYE€HHBIX PE3YITAaTOB C TEOPETHIECKH MPOTHO3HPYEMBIMU Ha ocHOBe mpuHIuna Jle HlaTemnse.




OK 02 OK 04

Paspgen 6. JucnepcHble cMCTEMBI 10 OK 05 OK 06
Tema 6.1. OcHoBHOE cojiep:kaHue 4
Hucniepcubie cuctembl | Teopernuyeckoe 0GyueHune 2
u (aKTopsl ux Hucnepcusie cuctemsl. Kommounansie cucteMsl. MIcTUHHBIE pacTBOpHI.
YCTOHYHBOCTH PactBopenne kak Qusnko-xuMuueckuid mnpouecc. PactBopbl. CriocoObl MpHUroTOBIEHHsS pacTBOpoB. PacTBopuMocts. MaccoBas
JI0JsI pacTBOPEHHOIO BellecTBa. IIpenenbHO MOMycTHMBbIE KOHLEHTPAIlMM M UX HCIOJB30BaHME B OIIEHKE SKOJIOTHYECKOH
0€30MacHOCTH. 2
Krnaccudukanms aucrnepcHbIx cucteM no cocraBy. CTpoeHne M (akTopbl YCTOHYMBOCTH JTUCIIEPCHBIX CHCTeM. Pacro3HaBaHue
HUCTUHHBIX PacTBOPOB, KOJUIOMIHBIX PacTBOpPOB U IpyOoaucnepcHeIx cucrteM. CTpoeHue muuemisl. PaccenBaHue cBera mnpu
MIPOXOXKJICHUH CBETOBOT'O ITy4Ka Yepe3 ONTHYECKH HeOTHOPOIHYIO cpeny (3¢ dexra Tunnans).
IIpakTHyeckue 3aHATHSA 2
Pemenue 3aa4 Ha MPUTOTOBIICHUE PACTBOPOB.
PelieHre mNpaKTHKO-OPUEHTHPOBAHHBIX pACUETHBIX 3aJlaHMH Ha JAWCIEPCHBIE CHCTEMbI, HCHOJNb3yeMble B OBITOBOH H 5
MIPOM3BOJICTBEHHOM JESATEIBHOCTH 4YEJNOBEKa, C MO3UIHMH JKOJOTMYECKOW Oe30MacCHOCTH IMOCIEACTBUA M TPaMOTHBIX PELICHHH
Ipo0JIeM, CBSI3aHHBIX C XMMHEH.
Tema 6.2. OCHOBHOE cojiep:KaHue 4
Hccnenosanue JlaGopaTopHble 3aHATHS 4
CBOWCTB JMCIICPCHBIX | JJTaGopaTtopHas paboTa «[I[pHroOTOBICHHE PACTBOPOBY.
CHCTCM LA UX [IpuroroBneHne pacTBOPOB 33JAaHHON (MOJIIPHOM) KOHLEHTpalMU (C MPaKTUKO-OPUEHTHPOBAHHBIMU BOIPOCAMH), OIIPEJCIICHHE 2
HJICHTHUKALIH Cpelbl BOIHBIX PACTBOPOB.
JlabopaTopHnas pabota «lcciaenoBanue TUCTICPCHBIX CHCTEMY.
[IpuroroBneHue U U3y4eHUE CBOICTB AUCHEPCHBIX CUCTEM Pa3HBIX BHIOB: CYyCIIEH3UH, YMYJIbCHUHU, KOJIIOUIHOTO pacTBOPA. 2
CpaBHEHUE CBOICTB UCTHHHBIX U KOJUIOMHBIX PACTBOPOB, BBISIBICHHE OCHOBHBIX Pa3IMUUil MKy HUMH.
Paspmen 7. KauecTBeHHbIE peakluy 00HAPYKeHUs] HEOPraHUYEeCKUX  OPraHu4YeCKHX BellecTB 8
Tema 7.1. OcHOBHOE coiep:kanue 4
Obnapy:xenue I[pakTnyeckue 3aHATHS 2
HEOPTraHM1CCKIX KayecTBeHHbIE XUMUYECKHE PEAKIMH, XapPaKTEPHbIE /i OOHAPYKEHUs HEOPTaHUYECKHMX BEIUECTB (KATHOHOB W AHUOHOB).
KaTHOHOB M aHHOHOB [ CocrapiieHne ypaBHEHMH peakiuii OOHapy) eHHs: KaTHOHOB [V rpyIin ¥ aHMOHOB, B T.4. B MOJIEKYJIAPHON U HOHHOM (opmax. 2
Peakuyn oOHapyXeHHsI HEOPIraHUUECKHUX BEIIECTB B peallbHBIX 00BEKTAX OKPYKAIOIIEH Cpepl.
JlagopaTopHble 3aHATHS 2
OOHapyKeHHe HEOPraHNYECKUX BEeHIeCTB (KaTHOHOB VI rpynm mim aHHOHOB) ¢ UCTIONB30BaHUEM KaueCTBEHHBIX aHAIMTHYECKUX
peakuui.
Jlaboparopnas pabora Ha BEIOOD:
1. JJaboparopHast pabota « AHanUTHYECKHE peakuy KaTnoHOB [—VI rpymm».
[IpoBeneHne KaueCTBEHHBIX PEaKIMi, UCIIOIb3YEMBbIX ISl OOHAPY)KEHHsI KaTHOHOB | rpymnmbl (Kajus, HAaTpHs, MarHus, aMMOHHS ), 2

II IPyIIBI Ha pumMepe Gapus, III IPyILIbI - CBHHIIA, v TPYyIIIBI - aJIFOMUHMUS,
V rpymmst — xenesa (11 u I11), VI rpynmer — aukens. Onucanne HaOI0JaeMbIX SIBICHUH U COCTaBICHHE XUMUYECKUX PEAKIINH.

2. JJaboparopras paboTa « AHATUTUIECKUE PEAKIINA aHUOHOBY.

[IpoBeneHne Ka4eCTBEHHBIX PEAKINH, WCIOJIb3YEeMbIX Jisi OOHapyXeHHs aHMOHOB: KapOoHara, ¢ocdara, cynbdara, cynbduna,
HUTpaTa, XJopuaa u ap. Onucanne HaOJII0JAEMbIX SIBJICHUH U COCTABIICHHE XUMUUECKUX PEaKIIUii.




Tema 7.2, OCHOBHOE CO/IepPsKAHME 4
O6HapyxeHue IIpakTHyeckue 3aHATHS 2
OPTaHUICCKUX KaduecTBeHHBIC XUMHYECKHE PEAKIINHU, XapaKTEPHBIC 11 OOHAPYKEHHUS OTICIBHBIX KJIACCOB OPraHMYECKHX COCTUHEHHH: ()eHOIIOB,
BCIIECTB OTACIBHBIX | angpneruioB, KpaxMana, yKCyCHOM KUCJIOTbI, aMUHOKUCIIOT U JP. 2
KJIaCCOB € Jenarypanusi GeJIKOB IPY HarpeBaHHUH, LIBETHBIC PEaKIIUK OEIKOB.
HCTIONB30BaHUCM CocraBiieHHuE Ka4eCTBEHHBIX peakiunii 00HapyKEeHHs OPraHMYEeCKUX COeTMHEHUN OT/IENIbHBIX KJIACCOB.
KaqeCTBCHHBIX JlaGopaTopHbie 3aHATHS 2
peaxim OOHapykeHHe OPraHN4YeCKUX COCTUHEHUH OTJENbHBIX KJIACCOB.
JIabGopaTopHast paboTa Ha BBIOOD:
1. JJaboparopHast pabora «KauecTBeHHbIE peaKlIny Ha OT/EIIbHbIE KJIACCHl OPraHMYECKUX BEIECTBY.
[TpoBeneHne KaueCTBEHHBIX PEaKIM, MCIOJIB3YyEMBIX JUISi OOHAPY)KEHUS] OPraHMYECKHX BEIIECTB PAa3IMYHBIX KJIACCOB: (PEHOINIOB,
QIIB/ICTUIOB, KpaxMalla, YKCYCHOH KHCIIOTBI, aMHHOKHCIOT, OenkoB W ap. Onuncanue HaOOJaeMbIX SIBJICHHH M COCTaBJICHHE 5
XUMHUUYECKHX PEAKIHH U/UIH CXEM.
2. JIaboparopHas padota «KauecTBeHHBIH aHAIH3 OPTraHMIECKUX COCTUHEHUH 10 (PYHKIIMOHAIEHBIM TPYIIIAM.
[IpoBeneHue KaueCTBEHHBIX pPEAKLUM, HCIOJIB3YEMBIX Il PAClO3HABAHHS OPraHUMYECKHX BEIIECTB OTHAEIbHBIX KJIACCOB IO
(YHKIMOHAJBHEIM TPYNIIaM: Ha MpHMepe aMUHOKHCIOT W KapOOHOBBIX KHCIIOT, CIIUPTOB M (DCHOIIOB, aJbICTUAOB U KETOHOB.
Omnwucanue HaOIIOZaEMBIX SIBICHHI M COCTABICHNUE XUMIUSCKUX PEAKIUI W/UIH CXEM.
Pasnen 8.IIpodeccuonanbHO-0pMEeHTHPOBAHHOE COJlep:KaHMe (colepsKkaHue NPUKIAIHOT0 MOLYJIs1) OK 02 OK 04
OK 05 OK 06
K 1.3 1IK 2.3
Tema 8.1. OCHOBHOE cOjlep:KaHne 2
Xumus B chepe IIpakTHyeckue 3aHATHS 2
TOProBJIx DKkojorudeckas 6€30IacHOCTh MOCIECTBUN OBITOBOH M IIPOU3BOJICTBEHHON JEATCIHLHOCTH YEJIOBEKa, CBSI3aHHAs ¢ TepepaboTKOi 2
BEIIECTB; IOUCK M aHANH3 XUMHYECKOW HH(OpMAIMH W3 Pa3IMYHBIX WCTOYHUKOB (HAaydyHas W y4eOHO-HaydHas IUTeparypa,
cpencTBa MaccoBoi HHpopmMaruy, cetb IHTEpHET U npyTHe).
Tema 8.2. OcHOBHOE coep:KaHue 6
Xumudeckuii anamus | TeopeTHueckoe oGydeHne 2
po0 BOJIBI Knaccudukarus mpo0 BoIBI M0 BUAY U Ha3HAYCHHIO, MCXOJS U3 €€ XUMHUYECKOT0o coctaBa. OpraHoJIeNTHYECKUEe CBOMCTBA (3arax,
MIPO3PavyHOCTh, IBETHOCTH, MyTHOCTH) BOJIBL. KHCIIOTHOCTE M MIEIOYHOCTH BOABI. pH cpembl u MeToIbI ee onpeneneHus. JKecTKoCTh
BOJIbI U METOABI €€ onpeneneHus. CyImHOCTb METOAa TUTPOBAHUS.
Bugsl jxecTKOCTH BOIBI (BpeMeHHass W TOCTOsHHAs). JKeCTKOCTh BOABI KaK MPUYMHA BBHIMANCHHS OCAIKOB WM OOpa3oBaHUS 2
COJICOTIIOKEHHH, UIMEFOLTIX MECTO B OBITY M Ha IIPOU3BOJICTBE.
CoctaB cojeil, BBI3BIBAIOIINX KECTKOCTh BOABL. XUMHUECKHE MPOLIECCHI, YCTPAHSIONINE KECTKOCTh BOBL. Y PaBHEHHUS XUMHYECKIX
peaxIyii, WUTIOCTPUPYIOUINX IPOLECCH], NMPOUCXOMAIINE NPU YCTPAaHEHMH >KECTKOCTH. YCTpaHEHHE BPEMEHHOH J>KECTKOCTH
OBITOBBIMU U XUMHUYECKUMH crioco0aMu. CriocoObl YCTpaHEHHSI TOCTOSIHHOM KECTKOCTH.
IIpakTHyeckue 3aHATHS 2
CriocoObl  BBIpOKCHHS KOHIICHTPAIIMKM pPAcTBOPOB: MaccoBas JOJII PACTBOPEHHOTO BEIIECTBA, MOJSAPHAS M MOJSIIbHAS
KoHUeHTpauuu. Tutp pactBopa. PemieHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUUECKHUX 3aJaHUM Ha pacyeT KOHLIEHTPALMH 2
3arpsA3HAIONINX BEIIECTB U MX CPAaBHEHHE C MTPEesIbHO JONYyCTUMBIME KoHIeHTparmsimu (I1J1K).
JlabopaTopHble 3aHATHS 2




HccnenoBanne XMMHUYECKOTO cOCTaBa NpoO BOJIBL.

Jlaboparopnas pabora Ha BEIOOD:

1. JJaboparopHast padota «OurcTKa BOABI OT 3arps3HEHUNY.

Hcnonp3oBaHue MeTO0B (GMIBTPOBAHUS U afACcOPOLUK JUIS OT/ENICHHS 3arpsi3HEHUI B UccieyeMoil npobe Bobl. Beioop MeTona
OYUCTKM B 3aBUCHMOCTH OT BHJa 3arpsi3HeHus. CpaBHeHHE S(GQEKTUBHOCTH PA3IUYHBIX METOJIOB OYHMCTKH BOJBI B Pa3HBIX
YCIOBHSAX (B 1a00paTOpHH, B JOMAITHHUX H ITOJIEBBIX YCIOBHUSAX).

2. JJaboparopras pabota «Onpenenenne pH BOJBI U €€ KHCIIOTHOCTHY.

Ompenenenne pH cpensl ¢ TOMOIIBIO YHUBEPCAIFHOTO HHANKATOPA. Vcnonb30BaHNEe TUTPOBAHMS AJISI ONPEICIICHHS KUCIOTHOCTH. 2
Omnpenenenne o0MmEel KUCIOTHOCTH BOJBI, pacdeT CBOOOAHON KHCIOTHOCTH. OmpeaencHue oOmmeld W CBOOOTHOW MICIOYHOCTH.
CocraBneHne ypaBHCHMH pPeakIWi, MPOTEKAIONIMX HPH OIPEAEICHHH KHCIOTHOCTH/ INENOYHOCTH HPOO BOABI. Y CTaHOBICHHUE
CIOCOOOB HCIIOJIB30BAaHMS HCCIECAOBAHHBIX NPOO BOJBI B JKM3HEAEATEIHHOCTH YEJIOBEKAa, HA OCHOBE MOIYYCHHBIX NAHHBIX O
cocTase.
3. JJaboparopHas pabora «OnpesiesicHre )KeCTKOCTH BOBI M CIIOCOOBI €¢ YCTPAHECHUSY.
Cnoco0bl ycTpaHEeHHUs BCEX BUJIOB JKECTKOCTH B 3aBUCHMOCTH OT COCTaBa CoJIel )KeCTKOCTH. PeleHne skcrepiMeHTanbHOU 3a/1auu
Ha BBIIBJIICHUC BpeMeHHOﬁ M TIOCTOSIHHOM KECTKOCTHU BOJIBI. OHeHKa BCPOATHOCTU YCTPAHCHUSA BCEX BUIOB ) KECTKOCTU.
Tema 8.3. OcHOBHOE cojiep:kaHne 6
XUMHUYECKUH Teopernyeckoe o0y4ueHue 2
KOHTPOJIb Ka4€CTBa KauecTBeHHbI XMMHUYECKUI COCTaB HPOJYKTOB NuTaHus. BemiectBa, dambcuuuupyromnye npoayKThl IMHUTaHUS, W BELIECTBA,
HIPONYKTOB ITHTaHUA 3arpsA3HAONINE MPOAYKTHl MUTaHUA. OmpeneneHue 3arps3HAIOIMNX XMMHUYECKUX BEIIECTB B NMPOAYKTaxX MUTAHUSA, OINpeelcHHUe 2
BCHICCTB, HE 3a5BJICHHLIX B COCTABC NPOJAYKTOB NUTAHUA.
IIpakTHyeckue 3aHATHS 2
OpFaHH‘IeCKI/Ie 1 HCOPTraHUYCCKHUE BCIICCTBA, BXOAAININE B COCTAB NPOAYKTOB NUTaHUA. Onpe)leneHI/Ie CcoCTaBa MPOAYKTOB NUTaHUA
Ha coJiepKaHNe MaKkpo U MHKPO3JIEeMEHTOB. V3ydeHune MpeayioxKeHHBIX IpenoaaBaTeneM 0ol Ha IpeAMeT XMMUYEeCKOr0 COCTaBa, 5
OTIpe/ieIeHne I0JIeH OT CYTOYHOH HOPMBI MaKpO ¥ MUKPOIJIEMEHTOB B YKa3aHHOM OJIfozIe.
PemeHue NpakTUKO-OpUEHTUPOBAHHbIX 3a/1a4.
JlabopaTopHble 3aHATHS 2
HccrnenoBaHne XUMHUYECKOTO COCTAaBa MPOIYKTOB MUTaHMUS.
JlaGoparopnas paboTa Ha BEIOOD:
1. JJTaboparopnas pabota «O0HapykeHHUE HUTPATOB B MPOIYKTaX MUTAHUS.
HccnenoBanue MarepualioB IOJYKOJHMYECTBEHHBIM METOJOM OIPENENIeHus] HUTPAaTOB C HCIOJIb30BaHHEM JudeHHIaMUHa 5
(KOpHETJIOAbl OBOWIEH, JHCThS M KOUYEPBDKKA KaIlyCThl, IUIOABI (PYKTOB). AHaNM3 YpOBHA 3arpsA3HEHHS HUTpATaMH II0
WHTEHCHBHOCTH OKPAIIMBAHMS MPOIYKTOB PEaKIINH.
2. JJaboparopnas padora «lccienoBanue NpoyKTOB IUTaHKS HA HATWYNE YTIEBOJIOBY.
ViccnenoBaHye MOJIOYHBIX ITPOIYKTOB Ha HAJIMUME KpaxMaia. MccnenoBaHue NMPOAYKTOB Ha HAJWYHE TIIIOKO3BI.
IIpoMekyTOYHAS aTTecTAlMsl MO IUCHMILIMHE (1M depeHIIMpPOBaHHBII 3a4eT)
Bcero 72

I[J'I}I XapaKTCPUCTHKHU YPOBHA OCBOCHUSA y‘-IC6HOl“O MaTcpHrajia UCIIOJIb3YIOTCA CICAYIOIIUC 0003HAYCHHS:

1. — o3HakoMUTENBHBIH (Y3HaBaHUE paHee N3yUYEHHBIX OOBEKTOB, CBOHCTB);
2. — penpOAYKTUBHBIN (BBITIOTHEHUE IEATEIFHOCTH 10 00pa3Ily, HHCTPYKIIUHU HITH ITOJT PYyKOBOJICTBOM)
3. — IPOAYKTUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITETILHOE BBIIIOJHEHHE EATEIIbHOCTH, pellieHHe TPOOIEeMHBIX 3a1a4)




3. YCJOBHUE PEAJIM3AIIMMA YYEBHOM JUCIMUIIJIAHBI.
3.1. TpeOoBaHNsI K MUHUMAJbHOMY MAaTePHAIbHO-TEXHUYECKOMY
o0ecneyeHM 0.

Jns peanuzanuy MporpaMMbl JTUCHUIUIMHBI UMEIOTCS y4eOHbI KaOHMHET
XUMHUH.

O6opynoBanne y4eOHOro KaOuHeTa (HAIJISIIHbIE MOCOOHUs): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENEH MOJEKYJ, MOJAEIH KPHUCTAUIMYECKUX PEIIETOK,
KOJUIEKIIUU TPOCTBIX M CJOXHBIX BEIIECTB W/WIM KOJJIEKIIMH TOJUMEPOB;
KOJUIEKI[MS TOPHBIX IMOPOJ, W MHUHEpaloB, Tabnuia MeHjaeneeBa, y4eOHbIE
bunbMbl, TUPPOBBIC 00PA30BATEIBHBIC PECYPCHI.

Texnuvyeckue cpeacrBa o0O0y4eHHMsi: KOMIBIOTEp C YCTpOWCTBaMHU
BOCIIPOM3BEAECHUSA 3BYKa, [MPUHTEP, MYJIbTUMEAUA-TIPOCKTOP C  SKPAHOM,
MyJIbTUMEINMHAS JOCKA, YKa3Ka-MPE3EHTEP ISl IPE3CHTALIMIA.

OoOopynoBanue jjadoparopuu U pado4ux MecT Ja00PaATOPUU: MEH3YPKHU,
NUINETKU-KaNeIbHUIbl, TEPMOMETPBI, MHKPOCKON, JyMbl, NPEIMETHbIE U
MOKPOBHBIE CTEKJA, IJTAHIIETHl JUISl KaleJdbHBIX peakuuid, (QuiIbTpoBanibHas
OyMmara, NMpOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKH, PE3MHOBBIE MPOOKH, (POHAPUKH,
HAa0Op pPEAKTUBOB, CTEKJSHHbIE MaJOYKH, IUTATHBBI JUIsI MPOOMPOK; MEpHBIE
LUMJIMHAPBI, BOPOHKU CTEKJISIHHBIE, BOPOHKH JENHUTENbHbIE HUIuHapuueckue (50-
100 M), CTYHmKM C TECTUKOM, (appopoBble YalllKK, HTUHUETHI, (QUIBTPHI
OyMakHble, BaTa, MapJjsl, YacoBble CTEKJIa, 3JIEKTPOIUIMTKH, JabOpaTopHbIE
IITaTUBbI, CIUPTOBbIE TOPEJIKH, CHUYKH, MPHOOp A NOIY4YEHHUsS Tra3oB (UM
npoOHupKa ¢ razo0TBOAHON TPYyOKOM), AepxaTenu ISl NPOOUPOK, CKISIHKU JUJIs
XpaHEHUsI PEaKTUBOB, pa3daTOYHbIe JOTKU; XuMuieckue crakansl (50, 100 u 200
MJT); LIIATENU; MUHUETHI; TUTeJIbHbIE LIUIIbI; CEKYHIOMEpPHI (TailMepbl), MEpHbIE
npobupku (Ha 10-20 mu1) u mepabie kososl (25, 50, 100 u 200 mit), BoasiHas O6aHs
(WM TEepMOCTAT), CTEKJISTHHBIE MaJOYKH; KOHUYECKUE KOJIObI 1j1s1 TuTpoBanus (50
u 100 wmu); MHAMKATOpHBIE NOJOCKUA sl ompexaenenus pH u cranpapTHas
WHIUKATOpHAs IIKajla; YyHUBEPCAIbHBIA MHAUKATOP; muneTku Ha 1, 10, 50 miu (nim
no3atopsl Ha 1, 5 u 10 mut), GropeTku A1 TUTPOBAHUS, MEAUIIMHCKHE IIMPULIBI HA
100-150 mu1, maGopaTtopHble W/ WU aHATUTUYECKUE BeChbl, pH-MeTphI, CyIITMIbHBIHI
mkad, u ap. 1aboparopHoe 000pyI0BaHUE.

3.2. UudopmannonHoe odecnevyeHne 00ydeHust

IlepeyeHbp pexoMeHayeMbIX y4eOHBbIX u3gaHuii. UHTepHeT-pecypcos, ¢
JAOMOJTHUTEIbHOM JIUTEPATYPHI.

OCHOBHBIE HCTOYHUKH:

1. Xumust (0azoBwiii  ypoBeHb). 10-11 kmaccer [Texkcr] : y4eOHHMK yis
o0mieo0pa3oBaTeNbHBIX OpraHu3aluid : 0a30BbId U YryOnEHHBIM YpPOBHU /
[[a6puensu O.C. u ap.]. - 3-e uza. - Mocksa : [Ipocsemenue, 2020-.4. 1. - 2020. -
255 c.

I[OHO.]'IHI/ITC.TII)HI)IQ HCTOYHUKMH:



1. Xumwus (oOmias 6uosorus): yueOHHK Jisi 00111e00pa30BaTeIbHBIX OPTaHU3aAIINMI
: 0a30BbIN 1 yriryOn€éHHbId ypoBHE / [Kamenckuit A.A. u ap.]. - 3-e u3a. - Mocksa
: [IpocBemenue, 2020-4. 1. - 2021 - 255 c.

HuTepHer — pecypcebi:

1. MenTanbHass Kapra: JEKOMIO3MUIMS  pPE3yJbTaTOB OOy4YeHHUS IO
JUCHUIUIMHE XuMHUsA [DNEeKTpoHHbIM pecypc] // calit. — Pexum poctymna:
https://www.mindomo.com/ru/mindmap/8f46f60d4f5a49a79a010c50e23d803c
(mata obpamieHus 28.05.2023).

2. Michael Horn. Forget about Blended Learning Best Practices
[DnexTponHbIit pecypc]. — 2012. - Pexum JOCTyTa:
http://thejournal.com/articles/2012/03/01/forget-about-blended-learning-best-
practices.aspX, cBOOOHBI

3. Benenunckas C.b., Hopodeea M.IO. DPekTUBHOCTD 3IEKTPOHHOTO
oOy4eHHsI: cucTeMa TpeOOBaHUM K 3JEKTPOHHOMY Kypcy [DIeKTpoHHBIN pecypc] /
The effectiveness of e-learning: online course requirements // OTKpwITOC H
TUCTaHIMOHHOE oOpa3oBanue. — 2016. — Ne 2 (62). — [C. 62-68]. — 3arnaBue ¢
sKkpaHa. — JlocTyn mo JAOroBopy C oOpraHu3alueii-iepxareneM pecypca. —
CB0OOTHBIHN JTOCTYII u3 CeTH NuTepher. Pexum JOCTymna:
http://elibrary.ru/item.asp?id=26137612http://journals.tsu.ru/ou/&journal _page=ar
chive&id=1413&article_id=28442

4. KOHTPOJIb M OLIEHKA PE3YJILbTATOB OCBOEHUSI YUEBHOM
T CTUTLIAHBI

KonTposib M omeHka pe3yJbTaTOB OCBOCHUS Y4E€OHON  JUCHUIUIUHBI
OCYILIECTBIISIETCS TperojaBareyieM B TMPOIecCCe MPOBEACHUS MPAKTUYECKUX
3aHSATHH M CaMOCTOSITENIbHBIX pPabOT, TECTHPOBAHUSA, a TAKKE BBIMOTHEHUS
OOy4JaronMMHUCs WHANBUAYAIBHBIX 3aJaHuil, pedepaToB, TOKIAA0B, MPOEKTOB,
VCCJIEIOBAHUM.

Pe3yabTaTsl 00yuyeHus MeToabl OLIEHKH

I1P6 01 VYcTHbI onpoc

I1P6 02 TecTupoBaHue (TEOPETHIECKOE)

I1P6 03 XUMHUYECKUN TUKTAHT

I1P6 04 NunuBuayanpHas caMoCTOATeNbHAs paboTa

I1P6 05 [IpencraBieHue pe3ynbTaToOB MPAKTUYECKUX pabOT

I1P6 06 Ouenka  pe3yJabTaToB  pemieHuss 3agad (B TOM  4YHCIe

I1P6 07 po¢eCCHOHATBLHO OPUEHTUPOBAHHBIX )

I1P6 08 OrneHka pe3yJbTaTOB BBIIOJHEHHUS! KOHTPOJIBHBIX paboT
BrinonHenue 3a1aHuii Ha SK3aMeEHe



https://www.mindomo.com/ru/mindmap/8f46f60d4f5a49a79a010c50e23d803c
http://thejournal.com/articles/2012/03/01/forget-about-blended-learning-best-practices.aspx
http://thejournal.com/articles/2012/03/01/forget-about-blended-learning-best-practices.aspx

