POCCUIICKASI ®EJIEPAITS
JIETTAPTAMEHT OBPA3OBAHUST 1 HAYKU BPSIHCKOU OBJIACTU
TOCYJIAPCTBEHHOE ABTOHOTI'MHOE ITPO®ECCUOHAJIBHOE OBPA3OBATEJIBHOE VUPEXX/IEHUE

BPSIHCKUI TEXHUKYM MUTAHUSA U TOPTOBJIA

Paccmotpeno u o100peHo YTBepKIEHO
Ha 3acegannu MO OO/ npuka3 Ne 236 ot 17.06.2024 r.
npotokon Ne 9 ot 14.06.2024

PABOUYASI MPOTPAMMA
YUYEBHOM INCHUATIIAHBI
O/1.12 XUMUS

0 CIIEIUATBHOCTH
38.02.04 Kommepus (110 oTpaciisam)
HOPMATHBHBIN cpok oOyueHus: 2 roga 10 mecsiies

Ha 0aze OCHOBHOTO 00111eT0 00pa3oBaHus



Pabouas mporpamMmMa yueOHOM TUCIUIUIMHEI pa3paboTaHa Ha OCHOBE TpeOoBanuii DeeparbHOrO
rOCYJapCTBEHHOTO  00pa3oBaTENbHOIO  CTaHIApTa CpeaHero odmero oOpa3zoBaHus  (MIpHKa3
MunucrepctBa mnpocsemeHuss P® or 12 asrycra 2022r1. Ne 732 "O BHeceHUM W3MEHEHHH B
denepanbHbBIi  TOCYIApCTBEHHBIH OOpa30BaTENbHBIM CTAaHAAPT CpeaHEro oO0miero oOpa3oBaHus,
YTBEPKICHHBIM MpuUKa3zoM MuHHCTepcTBa oOpa3oBaHus M Hayku Poccuiickoit denepanuu ot 17 mas
2012 r. Ne 413"), denepanbpHOil 00pa30BaTEILHON MPOTrpaMMBbl CpeIHEro o0Iero oopa3oBaHus (MpUKa3
MunucrepctBa mpocBenieHuss Poccuiickoit @enepanuu ot 23.11.2022 Ne 1014 "OO yTBepKICHUH
denepanbHOl 00pa3oBaTeIbHOW MPOTrpamMMbl CpeAHEro oOmiero oOpa3oBaHUs", 3aperuCTPUPOBAH
22.12.2022 Ne 71763), ¢ y4eToM MpPUMEPHOUN MpOrpamMmbl 00IIe00pa30BaATEIILHON AUCIUILTUHBI XUMHUS
Ui Tpo(heCCHOHANTBHBIX 00pa30BaTeNbHBIX OpraHu3anui, pekomeHaoBanHoit ®I'BOY IO UPIIO
(mpotokos Nel3 ot 29.09.22 r.) s peanuzanuu OI1 CITO no cnennansaoctu 38.02.04 Kommepius (o
oTpaciiiM) Ha 0a3e OCHOBHOTO 00mIero oOpa3oBaHUs C TMOJNYYCHHEM CPEIHEro O0IIero oOpa3oBaHUS,
yTBepkAEHHON Ha 3acenanun CoBeTa MO OIEHKE COACpXaHHS W KauecTBa MPUMEPHBIX paboyux
porpaMMm 00111e00pa3z0BaTeNbHOTO U COLIMATBLHO-TYMaHUTAPHOTO LIUKIIOB CPEAHEr0 MpoheCCHOHATBLHOTO
obpazoBanus (mpoTokoi oT 30 HostOpst 2022 1. Ne 14).

Opranunzanus-pazpadotunk I'AIIOY «bpsHCKUN TEXHUKYM IUTAaHUS U TOPTOBIIN.
Pazpabotumk:

3emckoBa JILA. mpenonaBarens xumuu u Ouonorun ['AIIOY «bBpsHCKHIl TeXHUKyM MHTaHHUS U

TOPTOBJI»



COJEP)KAHME

. MACIIOPT MPOTPAMMBI YUEBHOM JUCUMILINHBI

. CTPYKTYPA M COIEP’)KAHUE YUEBHOI JUCHUIIIAHBI
. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI YUEBHOI
JUCUMUIIIAHDBI

. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI
YYEBHOW JUCLUMNJIAHBI



1. OBIIAS XAPAKTEPUCTUKA ITPOT'AMMBI YYEBHOM JJUCHUIIJINAHBI

1.1. O6s1acTh NPUMEHEHUSs] IPOTPAMMbI
[IporpamMma y4eOHOW TUCIHUIUIMHBI  SIBISETCA YacThl0 MPOrPaMMbI MOATOTOBKHU
cnennanuctoB cpennero 3seHa (I1IICC3) 38.02.04 Kommepius (1o oTpaciisam).

1.2. MecT0 UCHMIUIMHBI B CTPYKTYpe OCHOBHOH mpodecCHoHAILHOM
o0pa3oBaTeIbHOM MPOrpaMMbI: JUCIHUIUIMHA BXOJUT B 00111€00pa30BaTEIbHBIN ITUKIL.

1.3. Hean, miaaHupyeMble NpeJMeTHbIe Pe3yJbTaTbl OCBOEHHSI Y4eOHOM
TUCIHUNJIUHBI.

[Hens ocBoenuss OJ: ocBoeHue 0OyyalOMIMMUCS COJEpKAHUS y4eOHOM
JTUCHUIUIMHBL XUMHUS U JOCTH)KEHUE PE3yJbTaTOB €€ M3YUeHUs] Ha OCHOBE TpeOOBaHUs
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,
B3aMMOCBS3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYJIbI HEOPTraHMYECKUX M OPraHUYEeCKHX
BELIECTB, YPABHEHUS XMMHUYECKUX PEAKLMH, OOBSICHIATh UX CMBICI, MHTEPIPETUPOBATDH
pe3yabTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmMHupoBaThH HAaBBIKU ITPOBEICHUS IPOCTENIITNX XUMUYECKUX
AKCIIEPUMEHTAJIbHBIX UCCIIEIOBAHUM C COOJIOICHHEM TTPaBUJl O€30MacHOr0 OOpaIlleHUs C
BEILIECTBAMU U JTAOOPATOPHBIM 000PYOBAaHUEM;

4) pa3BUTb YMEHHUSA HCIOJB30BaTh HMHPOPMALMI0 XMMHUYECKOTO XapakTepa U3
Pa3IMYHBIX UICTOYHUKOB;

5) chopMupoBaTh yMEHHUS IPOrHO3MPOBATH IOCIEICTBUS CBOEH AESATENbHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX TPOLIECCOB,;

6) copMupoBaTh MOHUMAHHWE 3HAYMMOCTH JOCTHXKEHUH XUMHUYECKOW HAyKH U
TEXHOJIOTU JIJIsl pa3BUTHUS COI[MATBHON U TPOU3BOACTBEHHOM cdep.

Oco0oe 3HaueHHEe TUCUUILIMHA UMEET NpU (POPMUPOBAHWUU W PA3BUTHH OOIIMX
KOMIIETCHIINM:

Kon HanMeHoBaHHe 00IIUX KOMIIETEHITHMA

OK 02. | OcymiecTBasTh MOWCK, aHalW3 M HMHTEpOpeTanuio HHQOpMaluu, HEOOXOIUMOHN ams
BBINOJIHEHUS 3a/1a4 TPO(ECCUOHATIbHON 1€ TEIbHOCTH

OK 04. | Pabotath B KOMJIEKTHBE U KOMaHzae, 3(PQPEKTUBHO B3aUMOJIEHCTBOBATh C KOJUIETaMH,
PYKOBOJCTBOM, KJIMEHTAMHU

OK 05. | OcymiecTBisTh yCTHYKO M IIHCBMEHHYK) KOMMYHHUKAIIMIO Ha TOCYJapCTBEHHOM SI3BIKE
Poccuiickoif @enepaninu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA

OK 06. | [IposiBISITH TpakIaHCKO-MTATPUOTUYECKYIO MO3UINIO, JEMOHCTPUPOBATH OCO3ZHAHHOE
MOBCACHUEC HA OCHOBC TPAAUIIMOHHBIX 06H.[€‘-I€JIOB€‘-ICCKI/IX HGHHOCTCﬁ, MPUMCHSATH CTaHAAPTLL




AHTUKOPPYILIMOHHOTO ITOBEACHUS

OK 07. | ConelicTBOBaTh COXpPAaHEHUIO OKPYKAIOIICH Cpeapl, pecypcocOepexkennio, 3O(PEeKTUBHO
JICICTBOBATh B UPE3BbIYANHBIX CUTYALUAX

B pamkax mporpammbl y4eOHON TUCIUIUIMHBI OOYYaIOIIUMHUCS OCBaWBaIOTCS
nuyHocTHeIe (JIP), meTanpeamernsie (MP) u npeaMeTHbie pe3yabTaThl 0a30BOTO  YPOBHS
(ITP6) B cootBetrcTBUU ¢ TpeboBaHusaMu PI'OC cpegnero odIiero o6pa3oBaHusl.

Koambt Inanupyemblie pe3yJbTaTbl 0CBOEHHS AUCHUILNIMHBI BKIIOYAIOT

JInunocTHBIE pe3yabTaThl (JIP)

JIP 05 ChopMUpOBaHHOCT, ~ OCHOB ~ CaMOpPa3BUTHA W CAMOBOCHHTAaHHsT B COOTBETCTBHH  C
00I11€YeTIOBEYECKUMH LIEHHOCTSIMA W HACAIaMH  TPAXKAAHCKOIO OOINECTBAa; TOTOBHOCTh H
CHOCOOHOCTh K CAMOCTOSITENBbHOM, TBOPUYECKOH U OTBETCTBEHHOM IESITENbHOCTH
JIP 07 HaBpiku coTpynHHuUecTBa CO CBEPCTHUKAMH, JE€TbMU MJAAIIEr0 BO3pacTa, B3POCIBIMU B
o0pa3oBaTenbHOM, OOLIECTBEHHO MOJIE3HOH, Yy4eOHO-HCCIIe0BATeIbCKONH, MPOCKTHOW M JPYTruX
BUJAX AESITEIbHOCTH
JIP 09 I'oTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA TPOTSDKEHUHU Beel
JKU3HHM, CO3HATENLHOE OTHOUICHWE K HEMpephIBHOMY O0Opa30BaHHI0 KaK YCIOBHIO YCIIEIIHOW
pohecCHOHANPHON B 0OIIIECTBEHHON NI TEILHOCTH
JIP 13 Oco3HaHHEI BRIOOp Oymymiet mpodeccny U BO3MOXKHOCTEH pean3allii COOCTBEHHBIX JKH3HEHHBIX
TUTAaHOB; OTHOIIECHHE K MpodecCHOHATBHON NesSTeTbHOCTH KaK BO3MOXKHOCTU YYacTHsl B pEIICHHN
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLICHAIIMOHAIBHBIX POOJIeM
MeTanpeamerHbie pe3yabrarsl (MP)

MP 01 YMeHue caMOCTOSTENbHO ONPENENATh LEIN AEATENBHOCTH M COCTaBIIATh IUIAHBI NEATENBHOCTH;
CaMOCTOSITETIbHO OCYIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JESTEIBLHOCTh; MCIIOJIb30BaTh
BCE BO3MOXHBIE pECypchbl Ui JOCTHJKEHHS TIOCTAaBIEHHBIX ILeNed U peaju3aliy IUIaHOB
JeSITeIbHOCTH; BHIOMPATh YCIEUIHbIE CTPATETHH B PA3IMYHBIX CUTYalHUsIX
MP 02 YMeHue NnpoIyKTHBHO OOIIATHCA M B3aMMOJIEHCTBOBATH B IPOIIECCE COBMECTHOW JEATEIHHOCTH,
YYUTBIBATh MO3HIIMH PYTUX YYACTHUKOB AEATEIbHOCTH, 3P (PEeKTUBHO pa3pemaTbh KOH(PINKTHI
MP 03 Brnajenve HaBbIKaMH T03HABATENILHOM, yUeOHO-HCCICIOBATEILCKON M TPOCKTHOHM NEATENbHOCTH,
HaBBIKAMH pa3pelIeHus MpoodiieM; cliocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MTOUCKY METOAOB
pelIeHus NPakTUYEeCKHX 337a4, MPUMEHEHHIO Pa3IMYHBIX METOJIOB IMMO3HAHUS
MP 04 I'oToBHOCTh M CHIOCOOHOCTh K CaMOCTOSATENLHONW MH(MOPMAIMOHHO-TIO3HABATEIILHOMN JEATeIbHOCTH,
BJIaJICHNE HAaBBIKAMHU MOJIY4EHHUs HEOOXOOMMOH MH(pOpMalWU U3 CIOBaped pasHBIX THIIOB, YMEHHE
OPUEHTUPOBATHCS B  Pa3JIMUHBIX HCTOYHHMKAX WHPOpPMALUHM, KPUTHYECKH OLEHHWBATh U
WMHTEPIPETUPOBATh HHPOPMAIHIO, IOTYYaEMYIO U3 Pa3InYHbIX HCTOUHHKOB
MP 05 YMeHne UCMoNb30BaTh CpecTBA MH(OOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH (nanee -
UKT) B pemieHnd KOrHUTHBHBIX, KOMMYHHKATUBHBIX M OPraHM3alMOHHBIX 337ad C COOJI0ACHUEM
TpeOOBaHUI 3>PrOHOMHKH, TEXHHKH O€30MacHOCTH, THTMEHBI, PecypcocOepeXeHusi, NPaBOBBIX H
STHYECKHX HOPM, HOpM HH(MOPMAIMOHHOW 0€30I1aCHOCTH
MP 07 YMeHue CcaMoCTOATENIbHO OIEHHWBaTh W IPUHUMATh PEIICHUS, OINPEIEIAIONINE CTPATETHIO
TIOBEJICHUS], C YUETOM I'PaXKJIAHCKUX U HPaBCTBEHHBIX LIEHHOCTEH.
MP 08 Bragenue s3pIKOBBIMU CPEICTBAMH - YMEHHE SICHO, JIOTMYHO M TOYHO HM3JIaraTh CBOIO TOUKY 3pEHMUS,
MCIIOJIb30BaTh 3JIeKBAaTHBIE SI3bIKOBBIE CPEICTBA
MP 09 Brnagenne HaBbIKaMu MO3HABATENBHOW pe(IEKCHH KaK OCO3HAHHWA COBEPIIAEMBIX JEWCTBUH W
MBICITUTENBHBIX IPOILIECCOB, UX PE3YJIbTAaTOB M OCHOBAHMM, TPAHMI] CBOETO 3HAHUSA M HE3HaHU,
HOBBIX ITO3HABATEJIbHBIX 3374 M CPEICTB UX JOCTH)KEHHUSI.

IIpenmeTHBbIe pe3yabTaThl 0a30Bblii ypoBeHb (I1P0)
I[MIP6 01 | ChopmMupoBaHHOCTH MPEJICTABICHUI O XUMHUHU KaK YaCTH MHPOBOW KYJIBTYPhl U O MECTE MaTEMaTHKU
B COBPEMECHHOW LMBWIM3AlMM, O cCloco0ax OMHMCAHMSA Ha MaTeMaTHYECKOM S3bIKE SIBICHHUN
pEeaILHOrO MUpPa
I[IP6 02 | BeisBisATh  XapakTEepHbIC MPH3HAKA M B3aMMOCBA3b  H3YYEHHBIX IOHATHH, IPHUMEHATH
COOTBETCTBYIOILIUE TMOHATHS MPU ONMHMCAHUU CTPOEHHS U CBOICTB HEOPraHMYECKUX M OPraHUYECKHX
BEIIECTB U MX TPEBpalllcHUH; BBIABISATH B3aMMOCBA3b XMUMHMUYECKHUX 3HAHUH C TOHATHAMH U




MIPEJICTaBICHUSIMH IPYTHX €CTECTBEHHOHAYUHBIX PEAMETOB
[MP6 03 | YMerh WCHONB30BaTh HAWMEHOBAHWS XMMHYECKUX COCJMHCHHA MEXIYHApOJHOTO CO3a
TEOPETUUECKOM M MPHUKJIAJAHON XMMHUH U TPUBHAIbHbBIC HAa3BaHUS BAKHEHIIINX BELIECCTB

I1P6 04 | YMeTh ycTaHaBIUBATh MPHHAMICKHOCTh W3yUYCHHBIX HEOPTaHMYECKHX W OPraHHYECKUX BEIECTB K
ONpeseNIeHHBIM KJaccaM W TpyMIaM COEIWHEHMH, XapaKTepHu30BaTh MX COCTaB W Ba)kHeHIIue
CBOICTBa

IIP6 05 | YMeHue oOBACHATH pe3yibTaThl XMMHUYECKUX HKCIIEPUMEHTOB, PEUIaTh 3JIEMEHTapHbIE XHMUYECKHE
3aga4u

ITP6 06 | ChopmupoBaTh TPEACTABICHHUA: O XHMHUYECKOW COCTABISIONICH €CTECTBEHHOHAYYHOH KapTHUHBI
MHUpa, POJIM XMMHHM B IO3HAHUM SBICHUIl NpHUPOIb!, B (OPMHUPOBAHUM MBIIUICHUS M KyJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBLHONH TPaMOTHOCTH, HEOOXOAUMOW IJIsl PELICHUs] MPaKTHUECKUX 3aaad U
9KOJIOTHUECKH 000CHOBAHHOT'O OTHOLICHHSI K CBOEMY 3/I0POBBIO U MMPUPOJHOH cpefie

B nensx moaroroBku oOydaronmxcs K Oyaymed npopecCuoOHaIbHON IEATeIbHOCTH MPH
M3y4eHHH yuyeOHoro npeameta Mcropus 3akiaasiBaeTcst ocHoBa it hopmupoBanust 11K B
pamkax peanuzanuu OOIT CIIO no cnennansroctr 38.02.04 Kommepius (1o oTpacisim)

Kon HaumeHoBaHMe BUI0B IeATEJbLHOCTH M MPo¢ecCHOHAJBHBIX KOMIIETEHIUH

B 1 Opraauzanusi M ynpapjeHHe TOProBo-cObITOBOM AesITeTbHOCTHIO.

[IK1.7 [IpuMeHsATh B KOMMEPYECKOM AEATENBHOCTH METObI, CPEACTBA U IPUEMbI MEHEKMEHTA, JEII0BOTO
U YOPABJIEHYECKOro OOIIECHHSL.

B/ 2 Opraauzanusi M npoBeeHHe IKOHOMUYECKOH H MApPKETHHIOBOIl 1esITeJIbHOCTH.

[1K2.2 OdopmiisiTh, MPOBEPATH MPABUIBHOCTH COCTABJICHUS, 00eCIeunBaTh XpaHEHHE OPraHWU3AIOHHO-
pacrnopsAnTEeNbHbIX, TOBaPOCOIIPOBOJUTEIBHBIX u MHBIX HEOOXOIMMBIX
JOKYMEHTOB C MCII0JIb30BaHUEM aBTOMAaTH3HPOBAHHBIX CHCTEM.

[1K2.3 IIpuMeHATP B  TPAKTHYECKUX  CUTyalUsAX  JKOHOMHYECKHME  METOJbl,  PAaCCUUTHIBATh
MHUKPOIKOHOMUYECKHE MOKA3aTeNH, aHATTM3UPOBATh MX, & TAKXKE PHIHKH PECYPCOB.

B3 YnpasJieHHe acCOPTHMEHTOM, OLICHKA Ka4ecTBa U o0ecriedyeHre COXPAHHOCTH TOBAPOB.

I1K3.5 KoHTponupoBaTh ycloBHS M CPOKHM XPaHEHUS] U TPAHCIIOPTHPOBAHUS TOBAPOB, OOECICUMBATh UX
COXPaHHOCTb, MPOBEPATh COOJIOJCHHEe TpeOoBaHU K  O(OPMIICHHUIO  COIPOBOIUTEIILHBIX
JTOKYMEHTOB.

I1K3.6 ObecneunBarh COOJIOACHNE CAHUTAPHO-3IUAEMHUOIOTNIECKUX TPEOOBaHNUI K TOBapaM M YIaKOBKE,
OLICHUBATb Ka4ecTBO MPOLIECCOB B COOTBETCTBHHU c YCTaHOBJICHHBIMU
TpeOOBAHUSIMH.

1.4. Kosin4yecTBO 4aCOB HA OCBOCHHE Pa00Yel MPOrpaMMbl JUCHMILVIUHbI:
cyMMapHas yueOHas Harpy3Kka BO B3aMMOJICHCTBUM C TpernoiaBaTeneM - /2 daca.



2. CTPYKTYPA Y COAP)KAHUE YYEBHOM JUCHUIIINHBI

2.1. O0bém yueOHOH TUCHUIJIMHBI U BBl Y4eOHOH padoThl

Bup yueOHOo# padoThI O0bém yacos
Oo0s3aTesIbHAsA ayAUTOPHAsA y4eOHAasi HATPY3Ka (Bcero) 72
B TOM YHCIIE:
JISKITUN 36
MPAKTUYECKUE 3aHATHS 20
KOHTPOJIbHBIE pa0OThI 4
KypcoBas paboTa (IpOeKT)
IIpodeccnoHAIBLHO-OPHEHTHPOBAHHOE COACPKAHME 12
CamocTosiTesibHasi padoTa cTy/ieHTa (BCero)

ITpome:xyTouyHas arrecranus B popme nuddepeHuMpoBaHHOIO 3a4€TA




2.2. TemaTuyecKHi MJIAH U coJiep:KaHUe YUeOHOM M CUMILTHHBI

HaumeHnoBanue Conep:xanue yue0HOro MaTepHuaJia (0CHOBHOE H NPOo(deccHOHAIBLHO-OPUEHTHPOBAHHOE), 1a00pAaTOPHBIE M NPAKTHYCCKHUE Oovem | PopMHUpyeMbIe
pa3iesioB U TeM 3aHATHUS, IPUKJIAAHOI MOAYJIb 4acoB KOMIIeTCHIUHU
1 2 3 4
OcHOBHOeE coep:kaHue 72
Paspnen 1. OcHOBBI CTpOEHMs BellecTBa 8 OK 02 OK 04
OK 07
Tema 1.1. OCHOBHOE coIepsKAHME 4
Crpoenue aToMOB CoBpeMeHHast MOJIENTb CTPOCHUSI aTOMa. DIIEKTPOHHAS KOHpUTrypalus atoma. Kinaccudukaipst XUMHYECKUX 3JIEMEHTOB (s-, -, d-
XUMHAYCCKUX 3JIeMeHTHI). BaseHTHBIE 251eKTpoHBL. BaneHTHOCTE. DNIeKTpoHHAs NPUPOAa XUMHUUECKOH CBA3U. DIIEKTPOOTPULIATEIBHOCTb.
SJICMCHTOB U KoBasieHTHas cBs3b, €€ PAa3HOBUIHOCTH M MEXaHN3MBbl 00pa30BaHus (0OMEHHBII U IOHOPHO-aKLIENTOPHbIH). VIoHHAs CBSI3b. 4
npuponaa Merannuueckas cBs3b. BonopoaHas cBsi3b. MeXMOIeKyIsipHbIE B3aUMOJCHCTBHUS.
XUMHYECKOU CBA3U M30TOmBI, OCHOBHOE M BO30YKICHHOE COCTOSTHIE aTOMa, THOPUIM3aIUs aTOMHBIX OpOUTaIICH.
[pakTuyeckue 3aHATHS 2
Perienne npakTHYECKHX 3aIaHUI HA COCTABICHUE JICKTPOHHO-Tpadudeckux GpopmMyst 3ieMeHToB 1—4 meproIoB.
Pemenue 3ananuii Ha UCTIONB30BAHUE XUMHUUYECKON CUMBOJIMKY U HAa3BaHUM COCAMHEHHUM [0 HOMEHKJIATYPe MEKIAYHAPOIHOIO 5
COF03a TEOPETHUYECCKOHN M MPUKIIATHOW XUMUH U TPUBHATBHBIX HA3BaHUH U COCTABIICHIS XUMHYECKIX (POPMYIT IBYXaTOMHBIX
COCTUHEHUH (OKCHIOB, CYIb()HUIOB, TUAPUAOB U T.I1.) H APYTUX HEOPTAHMICCKUX COCITUHCHNAN OTACTBHBIX KIaCCOB.
Tema 1.2. OcHoBHoOe coep:kanue 2
[lepropmieckuit IIpakTHYecKne 3aHsITHSI 2
3aKOH M Tabiuna >
JLU. Menzeneesa [lepuoauueckas cucrema xumMmuyeckux siaemMeHToB .. Menneneea. ®uznueckuit cmbica [lepuonnyeckoro 3akona J.1.
M. Mennenees N
MemnneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOHCTB XMMHYIECCKHX 3JIEMEHTOB, 00pa3yeMbIX MU IPOCTHIX M CIIOKHBIX BEIIECTB B
COOTBETCTBUU C MOJOXKEHUEM XUMHUUECKOI0 sseMenTa B [lepuoanyeckoil cucreme. MUpOBO33peHUECKOE U HAyYHOE 3HAUECHUE
[lepuoauueckoro 3akona .M. Menneneesa. [Ipornosst JI.11. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB. 2
Perrenne nmpakTHKO-OPHEHTHPOBAHHBIX TEOPETUICCKHX 3aIaHIH HA XapaKTepU3aIl[UI0 XUMHUECKUX dIIEMEHTOB «MeTtanmdeckue /
HEMeTaJNTHYeCKHe CBOICTBA, 3JIEKTPOOTPHUIIATEIHHOCT M CPOACTBO K INEKTPOHY XMMUYECKUX TEMEHTOB B COOTBETCTBHE C UX
3JEKTPOHHBIM CTPOCHHEM H MTOJIOKEHUEM B IIEPHOANIECKON CHCTEME XUMUYecKuX neMeHToB J. 1. Menneneenay.
Pa3znen 2. XumMu4ecKue peakuuu 12 OK 05 OK 06
Tema 2.1. Tumns OCHOBHOE cofiepsKaHue 6




XMMHYECKUX
peakuui

Kitaccndukanuus u THUIIBI XUMAYECKUX PEAKIU ¢ y9acTHEM HEOPraHWYeCKHX BellecTB. KoMM4ecTBeHHBIE OTHOIICHUS B XUMUH.
OCHOBHBIE KOJINYECTBEHHBIC 3aKOHBI B XUMHH U PACUCTHI 110 YPABHEHHUSAM XHMHYECKUX peakiuil. Moib Kak eqUHUIA KOJINYEeCTBa
BemiecTBa. MomsipHas Macca. 3aKOHBI COXpaHEHHS MacChl M SHEpTHH. 3aK0OH ABOTaapo. MosapHEIi 00beM ra3oB. OTHOCHTENBHAS
IUIOTHOCTb T'a30B.

Peakiin KoMILTEKCOOOpa30BaHMUs € y4acTHEM HEOPTaHUYECKUX BEIIECTB (Ha IIpUMepe THAPOKCOKOMIUIEKCOB IIMHKA M aJIFOMUHUS).

HpaKanecxne 3aHATHHA

CocraBieHne ypaBHEHIH peaknii COeINHEHUS, Pa3I0KEHNs, 3aMEIICHNs, OOMeHa. Y paBHEHHS PeaKIHii TOPEHsT, HOHHOTO
00MeHa, OKHCIICHHSI-BOCCTAHOBJICHHSI.

Pacuer KOTHMUECTBEHHBIX XapaKTEPUCTHK UCXOIHBIX BEIECTB U IPOTYKTOB peaklui. PacueT KOIMUeCTBEHHBIX XapaKTepUCTHK
MPOJYKTa PeaKLUK COSANHEHUsI, €CIIH OJJHO U3 BELIECTB JIaHO B U30BITKE H/WIIN COJIEPXKHUT IpuMecHu. PacueT MaccoBoii HitH
00BbEMHOI1 ZI0JIN BBIXOJIa POYKTa PEAKLUH COSTMHEHUs OT TEOPETUIECKH BO3MOXKHOT0. PacueT 00beMHBIX OTHOIICHHH Ta30B.
Pacuet macchl (00beM, KOTMYECTBO BELIECTBA) IPOAYKTA PEaKLUH, €CJIM OJJHO U3 BEIECTB JaHO B BUJE PACTBOPA C OIpeeIeHHON
MaccoBOii Jj0yieil paCTBOPEHHOTO BEIECTBA.

YpaBHEHUSI OKHCIIEHUA-BOCCTaHOBIEHH. CTeneHp okucieHns. OKUCIUTENb U BOCCTAHOBUTEMh. OKHCINTEIBHO-
BOCCTaHOBHTEIIbHBIC PEAKIINHU B IPUPOJIE, TIPOU3BOJCTBEHHBIX ITPOIECCAX U KU3HEAEATEIHHOCTH OPraHN3MOB. OKHCINTETHHO-
BOCCTAHOBUTEJIbHBIN TOTeHIMAN cpebl. COCTaBlICHHE U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI METOJOM
3JIEKTPOHHOTr0 6anaHca. TunuyHble HEOPraHMYECKUE OKHCIUTENN U BOCCTAHOBHUTENIU. DNEKTPOJIN3 PACTBOPOB U PACIIaBOB COJIEH.

Tema 2.2.
DJIeKTPOIUTHIECKAS
JIACCOLMALINS U
HOHHBII 0OMEH

OcHoBHOE CcoJIep:KaHue

Teopust snexTpoiuTHUecKoil nuccouuanuu. Peakumn noHHOro obOmeHa. CocTaBleHUE peakUUi HOHHOTO OOMEHa IIyTeM
COCTAaBJICHUA UX IMOJIHBIX U COKPAIICHHBIX NOHHBIX ypaBHeHI/Iﬁ.
I'uaponus conet. 3HaueHNe TUAPOIN3a B OMOJIOTHYECKUX OOMEHHBIX npolieccax. [IpuMeHeHne ruaposmsa B IPOMBIIIIICHHOCTH.

JlabopaTopHble 3aHATUSA

JlaboparopHras pabora «Peakun runponuszay.
HccnenoBanne cpeabl pacTBOPOB couieil, 0Opa3oBaHHBIX CHIBHBIMH M CIAaOBIMH NPOTOJMTAMH, M WX PEAKLUH C pacTBOpaMu
11e1049M 1 KapOoHaTa Hatpus. CocTaBieHHe peaKknii THIPOJIN3a CoJIeH.

KontponsHas pabora
1CrpoeHue BemmecTBa U XUMHYECKUE PEaKIIHH.

Pa3nea 3.
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OK 02 OK 04
OK 05 OK 06
OK 07

Tema 3.1.
Knaccugukarnms,
HOMEHKJIATYpa
CTpOCHHUE

OcHoOBHoOe coep:kaHue

TeOPETﬂ‘leCKOC oﬁyqelme

[Ipeamer Heopraumyeckoi XuMUH. B3anMocBs3bp HeopraHmdeckux BemecTB. Kinaccngukarms Heopranudeckux BerecTs. [IpocTsie
1 croxHbIe BeniecTBa. OCHOBHBIE KIIACCHI CIOKHBIX BEIIECTB (OKCHIBI, THAPOKCUIBI, KHCIOTH, conn). HoMeHKkIaTypa u Ha3BaHHe




HEOPTaHWYECKUX
BEIIECTB

HEOPraHMYECKHUX BEIIECTB UCXOMAS U3 UX XUMHUIECKOH (DOPMYJIBI HITH COCTABICHUE XUMHUIECKOH (DOPMYIIBI HICXOAS U3 Ha3BaHUS
BEIIECTBA 110 MEXIYHAPOAHON MM TPUBHAIEHONH HOMEHKJIATYpE.

MexMoneKysipHbIe B3auMoeiicTBus. Kpucrammornaparsl. ArperaTHble COCTOSIHHSA BemecTBa. Kpucrammiaeckue u aMmopQHbIe
BEIeCTBA. THIBI KPUCTAIUIMYECKUX PEIICTOK (aATOMHAs, MOJIEKYJIIPHAsI, HOHHAS, METaIYeCKas ). 3aBUCUMOCTD (hH3MUECKUX
CBOHCTB BEI[ECTBA OT THIIA KPUCTAIUINIECKOHN pemeTky. [IpnanHpI MHOrooOpas3us BEIECTB.

CoBpeMeHHBIE IPEICTABICHHS O CTPOCHUH TBEPABIX, KUIAKUX U ra3000pa3HbIX BeIIecTs. JKnuaKue KpUCTaIbL.

[pakTuyeckue 3aHATHS 2
Pemenve 3a1ay Ha pacyeT MaccoBOM J10JM (Macchl) XMMUYECKOTO 3JIeMEHTa (COEIMHEHUsI) B MOJIEKyJIe (CMECH).
Permenne mpakTHUecKMX 3alaHUA M0 KIACCH(pHUKAINK, HOMEHKIAType M XUMHUYECKHM (OpMyJaM HEOPraHHYECKHUX BEIIECTB 2
Pa3IMYIHBIX KIAcCOB (HA3BIBATh M COCTABIATH (POPMYIIBI XUMHUYECKIX BEIECTB, ONPENEIIATh IIPHHAUICKHOCTD K KIIaccy).
Tema 3.2. ®uszuko- OcHoBHOE coep:kanue 12
XUMHICCKUC CBOUCTBA | TegpeTHueckoe oGyueHue 6
HEOPTaHMYECKUX
BEIECTB Mertamrer. O6mue Qu3nuecKue u XUMHYECKHE CBOIcTBa MeTauioB. CrocoOBl moMydeHus. 3HaueHUEe METAJUIOB U HEMETAJIOB B
MIPUPOJIC U KU3HEICATEIHHOCTH YeJOBeKa M OpraHm3MoB. Koppo3us MeTaioB: BUABI KOPPO3HH, CIIOCOOBI 3alIUTH METAJIIOB OT 2
KOPPO3HH.
Hemeramnsl. OOupye ¢usnyeckue M XHMHYECKHE CBOWMCTBa HeMeTauloB. TunuyHele cBoiictBa MetauioB [Y— YII rpymm. 5
Knaccudukarms u HOMEHKIaTypa COeIMHEHNAH HeMeTaluIoB. KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B TIPUPOJIC.
XuMudeckne cBOHCTBa OCHOBHBIX KIIACCOB HEOPTaHMUECKUX BEIICCTB (OKCHIIOB, THAPOKCHUIIOB, KACIOT, COJICH U IIp.). 5
3aKOHOMEPHOCTH B I3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOTHBIX COCTMHEHUH, BEICIIINX OKCHIOB M THIPOKCHIOB.
IIpakTHYeckne 3aHATHS 4
CocraBieHHE ypaBHEHHN XUMHUYECKUX PEAKINHA C YYaCTHEM MPOCTHIX W CIOXHBIX HEOPTaHWYECKHX BEIIECTB: OKCHIOB METAIUIOB,
HEMETaUIOB U aM(OTEPHBIX AJIEMEHTOB; HEOPTaHHYCCKUX KHCIIOT, OCHOBAHHH M aM(OTEPHBIX TUAPOKCHIOB, HEOPTaHMYECKUX 4
COJIEH, XapaKTepPH3YIOUINX X CBONCTBA.
Pemenue MPaKTUKO-OPUCHTUPOBAHHBIX TCOPETUUCCKUX 3aZ[aHPII71 Ha CBOWCTBa U MOJIYYCHUEC HCOPTAHNYECKUX BCUICCTB.
JlabopaTopHble 3aHATHUS 2
JlaGopatopnas pabota «CBOICTBa METAIJIOB U HEMETAJIIOBY. 2
Tema 3.3. OcHoBHoOE coep:kanue 4
Ilpoussozctso TeopeTudeckoe odyuenune 2
HEOPraHUYECKUX
OObmue mpeacTaBiICHNS O MPOMBIIIICHHBIX CIIOCO0aX IMONyYeHHs XMMHUYECKHX BEIIecTB (Ha MpHUMepe MPOM3BOJCTBA aMMHAKa,
BEILECTB. 3HAUCHUE U N
CEPHOU KHCIIOTHI).
IIpUMEHEHNE B OBITY U 2

Ha IIPOU3BOICTBE

IIepHaﬂ M 1OBCTHasA MCETAJUTyprus. HpaKTI/I‘leCKOC MNPUMCEHCHHUC DJICKTPOJIM3a MJid IMOJYUYCHUS HICITOYHBIX, MICTOYHO3EMECIbHBIX
MeTauioB U amoMuHus. CTEKIIO U CHIIMKaTHAS MNPOMBIIIJIICHHOCTD.




IIpoGiema 0TX0M0B U TOOOYHBIX TIPOTYKTOB.

IIpakTnyeckue 3aHATHSA 2
Pemienne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHMH O POJIM HEOPraHMYECKOH XMMHUH B PAa3BUTUU MEIUIMHBI, CO3JAHUU HOBBIX
MaTepuajoB (B CTPOUTEIBCTBE U Jp. OTPACHAX MPOMBIIUICHHOCTH), HOBBIX MCTOYHHKOB JHEPIUU (ANbTEpPHATUBHbIE HCTOYHUKU 2
SHEPrHH) B PELICHUH IPOOIEM IKOIOTUUECKOM, IJHEPreTHYECKOH U MUILEBOH 0€30MacCHOCTH.
OK 02 OK 04
Pazgea 4. CTpoeHue U CBOHCTBA OPraHHYECKUX BellecTB 28 OK 05 OK 06
OK 07
Tema 4.1. OcHoBHOe coep:kaHue 4
Knaccuurauns, TeopeTudeckoe odyuenue 2
CTpOCHHUE U —
HOMCHKIATYpa IIpeamer opranudeckoil XuMuu. B3anMOCBsI3b HEOPTAHNYECKUX U OPTaHUYECKUX BEILECTB.
T XUMUUECKOE CTPOCHUE KaK MOPSIOK COCIUHEHUSI aTOMOB B MOJIEKYJIE€ COITIACHO MX BaJIEHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPHH
BeIIECTB XUMHUYECKOTO CTPOEHHUSI OpraHmueckux coeauHennii A.M. bBytiepoBa. VYriepoIHbll CKeleT OpPraHU4eCKOM MOJIEKYJIbI.
MornekyisipHble M CTPYKTYpHBIE (pa3BEepHYTHIC, COKpAIEHHbIE) XUMHUYECKHEe ()OPMYJBl. 3aBUCHMOCTh CBOMCTB BELIECTB OT 5
XMMHYECKOTO CTPOEHHS MOJEKyl. M3oMmepuss M n30Mephbl (CTpyKTypHas, reoMeTpudeckas (Luc-TpaHc-usomepus). KpartHocts
XUMHUYECKOH CBSA3H.
[MonsiTre o pyHKUMOHANBHOH rpymnme. [IpuHIUIB KiaccudUKay OpraHuuecKix coequHeHnH. MexxayHapoiHas HOMEHKIIaTypa u
MIPUHIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COeTMHEHUI.
IIpakTHyeckue 3aHATHSA 2
HomeHknaTypa OpraHHueCKUX COSTUHEHUH OTIECNBHBIX KJIACCOB (HACHIICHHBIE, HEHACKIIIICHHBIE U apOMaTHYECKUE YTICBOIOPOIbI,
CIHUPTHI, (PEHOIIBI, AJIbAETH B, KETOHBI, KApOOHOBBIE KHCIIOTHI U Jip.) CocTaBiIeHHE MOJTHBIX U COKPAIICHHBIX CTPYKTYPHBIX (hopMy1 5
OpPraHUYECKHX BEIECTB OTAENBHBIX KIACCOB, HCIOb3Ysl UX Ha3BaHMs 10 CUCTEMATUYEeCKON HOMEHKIAType. Pacders! mpocTeiiieit
(OpMyJIBI OPraHNYECKOH MOJIEKYJIBI, HCXOJISl M3 DJIEMEHTHOTO cocTaBa (B %).
Tema 4.2. CpolicTBa OcHoBHoOe coep:kanue 14
OPTaHHMHACCKHX TeopeTudeckoe odyuenue 10
COETMHEHUH
®u3nKO-XUMHYECKHE CBOHCTBA OPTaHUMYECKUX COCIMHEHNH OTAENBHBIX KJIAcCOB (0COOEHHOCTH KiaccH(UKAIUU M HOMEHKJIATYPbI
BHYTpPHM KJlacca; TOMOJIOTHYECKHH psx W obmas Gopmyia; usomepus; GU3HMUECKHe CBOWCTBA; XUMHYECKHE CBOWCTBA; CIIOCOOBI
MOJIyYEeHHUs):
— TIpe/ieNbHbIE YTIIeBOAOPOAbl. 'opeHre MeTaHa Kak OJJH U3 OCHOBHBIX MCTOYHHKOB TEIUIa B IIPOMBIIUIEHHOCTH 1 ObITY. CBOHCTBA
MIPUPOIHBIX YTJIEBOIOPOJIOB, HAXOXKACHUE B IIPUPOJIE U IPUMEHEHHUE ATKAHOB; 2
— HemnpeenbHbIE U apoMaTH4YecKue yriaeBogopossl. IlomuMepusanus 3TUI€HA KaKk OCHOBHOE HAIpAaBIECHUE €r0 UCIOJIb30BaHUS. 9

FopeHHe allCTUWICHA KaK UCTOYHUK BBICOKOTEMIICPATYPHOI'O IJIAMCHU JId CBAPKH U PE3KHU METAJIOB;




— KHCJIOPOJCOIEpKAIINe COSAMHEHHS (CIUPTHI B MPOCThIe 3(UPEI, (PCHOIBI, aJbIETHABl W KETOHBI, KApOOHOBHIE KHCIOTH U MX

npousBonHbIe). [IpakTHueckoe IpIMEHEHHE STIIICHITINKOIS, TIHIeprHa, ¢eHona. [Ipumenenne GpopMansaeruaa, areTaibaeruaa, 2
YKCYCHOM KHACIOTHI. MBIJIa KaK COJTM BBICIINX KapOOHOBBIX KHCIOT. MOOIIIe CBOMCTBA MBLIA;
— a30TCOAEPIKAIIIE COCIMHEHUS (AMIUHBI 1 aMIHOKHUCIIOTHI, OCIIKN). 2
Knaccugukarms u 0coOeHHOCTH OpraHUIECKUX peakiuid. Peakironnrpie neHTprl. Pagnkansl. [lepBoHadanbHbIe TOHATHS O THIIAX U 5
MEXaHH3MaX OPTaHNYECKUX PEAKIIUH.
IIpakTHyeckne 3aHATHS 2
Pemenne nenoyvek npeBpanieHni Ha TeHETHIECKYIO CBSI3b MEXKAY KIIacCaMH OPTaHWYECKUX COCIUHEHHH C COCTaBICHUEM Ha3BaHHUN
OpraHMYECKHUX COETUHEHUH M0 TPUBUATIBHON UM MEXyHApOAHON cHcTeMaTHYecKoi HOMEHKIIAType. Pemenne pacyeTHsIX 3a1a4 2
10 YPaBHEHUSAM PEaKIUil ¢ yyacTUeM OpraHUYeCKHUX BEIECTB.
JlabopaTopHble 3aHATHUS 2
JlabopaTopnas padota «IlonydeHue STUICHA U H3YUYCHUE €TO CBOWCTBY.
[Mony4deHue sTHICHA U3 ATaHOJA B 1a00OpaTOpUU U U3ydeHHe ero GU3MYECKUX U XMMUUECKUX CBOMCTB. COCTaBIIeHNE peaKIiii 5
MIPUCOETUHEHUS U OKUCIICHUS Ha IpUMepe dTUJIeHA. PellieHre pacyeTHBIX 3a/1a4 ¢ UCIOIb30BAHUEM IIJIOTHOCTH I'a30B MO BOJIOPOIY
U BO3AYXY.
Tema 4.3. OcHoBHoOe coep:xaHue 8
Opranuieckue TeopeTudeckoe odyuenue 6
BEIIeCTBa B
KU3HEESTENbHOCTH Brooprannyeckne coenuaenus. IlpumeHenne u Onosormyeckas poib yriaeBonoB. OKHCICHHE YITIEBOJOB — MCTOYHHK SHEPTUH
——— XKMBBIX OpraHn3MoB. O01acTy MpUMEHEHNsT aMMHOKHCIIOT. [IpeBpamenns 6elKoB MUK B opranusMe. bruonornueckue GyHKINH
TTpOM3BOICTBO 1 6enkoB. bruonornueckue GpyHKIMK xUpoB. Poik opranndeckoil XUMUM B PEIICHUHN NTPOOIIeM MHIIEBOH O€301MacHOCTH. 4
HIpHMEHEHIE HyxirenHoBBIe KHCHOTHL: cocTaB U cTpoeHue. Crpoenume HykieoTHnoB. CoctaB HykienmHoBbIX kucioT (JHK, PHK). Pomb
opraHHueCKux HYKJICHHOBBIX KHCJIOT B XH3HEIEATEILHOCTH OPraHN3MOB.
BeIECTE B ITpou3BOACTBO OpTraHMUYECKUX BEIIECTB: NMPOM3BOJACTBO MeTaHONa, nepepaborka HedTu. [lonmdTHIEH Kak KPyHMHOTOHHAXKHBIN
TPOMBILILIEHHOCTH IIPOJYKT XUMUYECKOI0 IPOU3BOJACTBA. [Ipumenenue stunena. [Ipon3BoACTBO U IPUMEHEHUE KayuyKa U PE3UHBI.
CuHTeTHYeCKHEe M MCKYCCTBEHHBIE BOJIOKHA, MX CTPOEHHE, CBOMCTBA. [IpakTHueckoe HCNONB30BaHHE BOJOKOH. CHHTETHYECKHe
IUICHKHW: W30JsI0uA  Jid TPOBOJOB, MeM6paHLI JJid ONPECHCHUA BOABI, 3alIUTHBIC IIJICHKU [JIA aBTOMO6HHeﬁ, IUT1aCThIPH, 2
XUpYpru4decKue MOBs3KH. HOBBIE TEXHOIOTMHN TAIbHEHIIIET0 COBEPIICHCTBOBAHUS MTOJIMMEPHBIX MaTepHaJIOB.
Ponb opranndeckoil XuMuN B pellIeHHH IPOOJIeM SHEPreTHUECKOH 0e30MacHOCTH, B Pa3BUTHH MEJUIIMHBI, CO3aHUH HOBBIX
MaTepHalioB, HOBBIX HCTOYHUKOB SHEPIHH (IbTEPHATUBHBIE HICTOYHUKY SHEPTUH).
IIpakTnyeckue 3aHATHSA 2
Pemienue npakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUH M0 COCTABICHHIO XUMHUYECKHX PEaKIUi, OTPaXKArOIUX XUMUIECKYI0 aKTHBHOCTh )
OpPraHMYeCKNX COSIMHEHHUH B pa3JIMUHbIX cpenax (MIPUpOIHBIX, OMOJIOTHYECKHX, TEXHOTCHHBIX).
Kontpomnsnas padora 2 CTpyKTypa U CBOHCTBAa OPTaHUYECKUX BEIIECCTB. 2
Paspen 5. KuneTnyeckne 1 TepMOJAUHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKUX peakuuid 12 OK 02 OK 04




OK 05 OK 06
OK 07

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTH
MIPOTECKAHHUS
XUMHUUYECKHUX peaKLnun

OcHOBHoOeE coep:kaHue

Teopeanecxoe oﬁyqune

Xumundeckue peaknuu. Kiaccndukanmst XuMHYECKHX peaknuil: mo (azoBoMy cocTaBy (TOMOTEHHBIE M TETEpPOTEHHBIE), IO
UCIIONIb30BAaHUIO KaTaIU3aTopa (KaTaIMTUUECKHE U HEKaTAIMTHIECKHE).

CKOpOCTh peakIiy, ee 3aBUCUMOCTh OT Pa3JIMUHbIX (PaKTOPOB: HPUPOJBI pEarkpyIonX BEIIECTB, KOHIEHTPALNH PEearupyrommx
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. Posp kaTanu3aTopoB B MPUPOAE U NPOMBIIUIEHHOM
TIPOHU3BO/ICTBE.

JlabopaTopHble 3aHATUS

V3y4eHne 3aBUCUMOCTH CKOPOCTH XHMHYECKOH PEAKIIUH OT KOHICHTPALMH PEarnpyoUX BEIIECTB U TeMIIepaTypPhL.
JlabopaTopnast paboTa Ha BEIOOD:

1. JlaGoparopHast pabora «OmnpeneneHHe 3aBUCHMOCTH CKOPOCTH pPEaKUWH OT KOHLUCHTPALMH pEardpyroluX BELISCTBY.
HccnenoBaHne 3aBUCHMOCTH CKOPOCTH PEakLUM OT KOHIEHTpaiud. OnpeleseHne KOHCTAHTBl CKOPOCTH PeakUUH IpadHuecKuM
METOJIOM.

2. JlabopatopHas pabora «OmpeneneHue 3aBUCHUMOCTH CKOPOCTU pEaKkLUHM OT TeMIiepaTypbl». MccienoBaHue 3aBUCHMOCTH
CKOPOCTH peakiyy OT TeMneparypsl. PacueT sHeprum akTUBaLUK PEaKIHH.

Pelenne npakTHKO-OpUEHTUPOBAHHBIX 3a/laHNH Ha aHAN3 (AaKTOPOB, BIMSIOIINX HA K3MEHEHNE CKOPOCTH XUMHYECKOH peaKIyy.

Tema 5.2.
TepMoarHAMUYECKHE
3aKOHOMEPHOCTH
MPOTEKAHUS

XUMHUYECKUX PeaKIuil.

PaBHoBecue
XUMHUUYECKHUX PEaKLUn

OcHoBHoOe coep:kanue

TeopeTuquKoe oﬁyqelme

Krnaccudukanms XMMHYECKHX pEaKLUid: MO TeIsioBoMYy 3(QeKTy (IK30TepMHYECKHE, IHIOTEPMHUYECKUE), MO0 OOpaTMMOCTH
(obpatumele 1 HeoOpaTumble). TennoBbie 3 hEeKTH XUMHUECKUX peaknuil. TepMoxumuueckue ypaBHeHHA. OOpaTUMOCTh peaKIui.
XUMHUYECKOE PaBHOBECHE M €ro CMEIIEHHE IMOJ IeHCTBHEM Pa3iIH4YHBIX (PAKTOPOB (KOHIEHTpALMsS PEareHTOB HIH MPOIYyKTOB
peaKIuy, 1aBJIeHUE, TEMIIEpaTypa) ISl CO3/IaHNs ONTUMAJIBHBIX YCIOBUH MPOTEKaHUS! XUMUYECKHX ITPOIIECCOB.

IMonsitre 06 »sHTaNBPnMM W dHTponmu. DHeprust ['modca. 3akon [ecca u cnencTBust m3 Hero. Posb cMmemeHus paBHOBecus B
TEXHOJIOTUYECKHX MTPOIIECCaX.

IIpakTnyeckue 3aHATHSA

[Mpuanun Jle llarense. Bnusiaue pa3nnyHbX (akTOpoB Ha N3MEHEHHE PAaBHOBECHS XMMUYECKHX PEAKIIUH.

3aKoH AEeHCTBYIONIMX Macc M KOHCTaHTa XMMHUUYECKOTO paBHOBECHsL. PacueTsl paBHOBECHBIX KOHLEHTPALMH pearupyronX BEIecTB
1 TIPOJTYKTOB peakiuii. PacueTs! TernoBoro adexTa peakunu.

Pelienre MpakTHKO-OPUEHTUPOBAHHBIX 3aJaHuil Ha npuMeHeHue npunuuna Jle-lllaTenpe s HaXOXKACHUS HAIPaBICHHS
CMEIICHUsI PABHOBECHS XUMHYECKOH PeaKkiMy U aHau3 (akTOPOB, BIHUSIOUIMX HA CMELIEHHE XUMHUYECKOTO PABHOBECHSI.




JlaGopaTopHble 3aHATHS

J]a6opaTopHa>1 pa60Ta <<I/13yquI/Ie BJIMSAAHUA pa3IMYHbIX (baKTOpOB Ha CMCIUICHUEC XUMUYCCKOTO paBHOBECHS).

HccnenoBanue BIMSHHUS W3MEHEHHS KOHIEHTPAIMHM BEIIECTB, PEAKIMU CPEAbl U TEMIIEPATyphl HA CMENICHUE XHMHYECKOTO 2
paBuoBecusi. CpaBHEHHE MOJTYYEHHBIX PE3YJIbTATOB C TEOPETHUECKH IPOTHO3UPYEMbIMU Ha 0cHOBe npuHnuma Jle [llartenbe.
OK 02 OK 04
Pazgea 6. JducnepcHbie CHCTEMBbI 10 OK 05 OK 06
OK 07
Tema 6.1. OcHoBHOE coep:kanue 4
Alucnepchbie CUCTEMB [ Tegperyyeckoe 0byuenne
u (akTopsl uxX
. Jucnepchubie cucrembl. Komtonnbie cucTeMbl. VICTHHHbBIE PaCTBOPBIL.
YCTOMYUBOCTHU .
PactBopenne kak (puznko-xuMuueckuil mpoiecc. PactBopbl. CriocoObl MPUTOTOBIEHHS pacTBOpPoB. PacTBopumocts. MaccoBas
JIOJIsT PACTBOPEHHOTO BelecTBa. [IpefenbHO [OMYyCTUMbBIC KOHIEHTPAIMM W WX HCIOJIb30BAHUE B OLEHKE HSKOJOTMYCCKON
0€3011aCHOCTH. 2
Krnaccudukanus aucrnepcHbix cucreM no cocraBy. CTpoeHne M (akToOpbl YCTOHYMBOCTH JUCIIEPCHBIX CHCTEeM. Pacrmo3HaBaHue
WCTUHHBIX PacTBOPOB, KOJUIOMIHBIX PAacTBOPOB M rpyOoaucrepcHbix cucrteM. CtpoeHue muneiibl. PaccemBanme cBera Inpu
MIPOXOXKJICHUHU CBETOBOT'O ITy4Ka Yepe3 ONTHYECKH HeOTHOPOIHYO cpeny (3¢ dexra Tunnans).
IpakTHyecKkue 3aHATHS 2
Pemenue 3a1a4 Ha IPUTOTOBJIEHHE PACTBOPOB.
PelieHre MpPaKTHKO-OPUCHTHPOBAHHBIX PACUETHBIX 3aJlaHMH HAa JHUCIEPCHBIC CHCTEMbI, HCIOJNb3yeMble B OBITOBOM )
MPOM3BOJICTBEHHOMN JIEATEIBHOCTH YEIOBEKa, C MO3UIMH SKOJOTMYECKON OE30MaCHOCTU IMOCIEACTBHA U IPAMOTHBIX PEIICHHI
npo0OIieM, CBSI3aHHBIX C XUMHUCH.
Tema 6.2. OcHOBHOE CO/Iep/KaHHe
Hccnenosanue
- A JlaGopaTopHble 3aHATHS 4
CBOUCTB JUCIICPCHBIX
Jlaboparophasi pabota «IIpuroToBieHHE PACTBOPOBY.
CHUCTEM I UX . .
HeHTHOMKALIY [MpuroroBneHne pacTBOPOB 3aaHHOM (MOJISIPHON) KOHIEHTpAluu (C MPAKTHKO-OPUEHTUPOBAHHBIMU BOIPOCAMHM), OIpEICICHHE 2
Cpefibl BOJHBIX PACTBOPOB.
JlaGoparopnas pabota «ccnenoBanue TUCIEPCHBIX CUCTEMY.
HpI/IFOTOBHeHI/Ie U U3YUCHHC CBOICTB JUCTICPCHBIX CHUCTEM pa3HbIX BHUJAOB: CYCIICH3WH, 3MYJIbCHUU, KOJUIOMIHOI'O pacTBOpa. 2
CpaBHCHHC CBOMCTB UCTUHHBIX U KOJIJIOWAHBIX paCTBOPOB, BBIABJICHUE OCHOBHBIX pa3nnqm71 MCXY HUMU.
Pazpnen 7. KauecTBeHHbIe peakiny 0GHAPY:KeHUsI HEOPTAHUYECKUX U OPraHUYeCKUX BellecTB 8
Tema 7.1. OcHOBHOE coiep:kaHne 4
OO0HapyxeHne
Py IMpakTHyecKkue 3aHATHS 2
HEOPraHUYECKUX
KauecTBeHHbIE XUMHUYECKHE PEAKIIUH, XapaKTePHbIE JIJIsl 0OHAPYKEHHSI HEOPTaHMIECKUX BENIECTB (KATHOHOB U aHUOHOB). 2




KaTHOHOB 1 aHHOHOB

CocraiieHne ypaBHEHUH peakiuii oOHapy)eHHs KaTHOHOB [—VI rpynim u aHHOHOB, B T.4. B MOJICKYJISIPHOM M MOHHOHN (hopMax.
Peaxiun oOHapy>keHUSI HEOPTAHNIECKUX BEIIECTB B PEAbHBIX 00BEKTaX OKPY’KaIoIIeH Cpe/ibl.

JlabopaTopHble 3aHATUSA

OOHapyKeHHE HEOPraHMIECKHX BeIlecTB (KaTHOHOB [—-VI rpymnm uian aHnOHOB) ¢ MCIOIb30BaHNEM Ka4ECTBEHHBIX aHATUTHIECKUX
peakuui.

JlabopaTopnast paboTa Ha BEIOOD:

1. JIaboparopHas paboTa « AHAIUTHYECKUE peaknu KaTHOHOB [—VI rpymm».

[IpoBeneHne kaueCTBEHHBIX peaklnii, UCIIONb3YEMBbIX JUIsl OOHAPYKEHHSI KATUOHOB | rpynmbl (Kaiust, HATpUs, MarHus, aMMOHHS),
II rpynmnel Ha npumMepe 6apus, 111 rpynms! — cBuHLa, [V rpynms! — antoMuHMs,

V rpynmst — xene3a (11 u III), VI rpynmsr — Hukens. Onucanue HaOM01aeMBIX SBJICHUH M COCTaBJICHUE XUMHUECKUX PEaKIHH.

2. JlabopatopHas pab0Ta « AHAIUTHYCCKUE PCAKIINY AaHHOHOBY.

[IpoBeneHue KaYSCTBEHHBIX PEAKIIMiA, HCIIOIB3yEMBbIX JIJIsl OOHAPY)KEHHUS aHUOHOB: kKapOoHara, Gocdara, cynbdara, cyasbhuna,
HHUTparTa, Xjaopuzaa u ap. Onncanne HaOMIOAAEMBIX SBICHUH W COCTABICHHE XUMHIECKUX PEaKIIHH.

Tema 7.2.
ObHapyxeHne
OpraHHYeCcKuX
BEILIECTB OT/ACIBHBIX
KJIACCOB C
HCIIONIb30BAaHHEM
Ka4eCTBEHHBIX
peakuuii

OcHoBHoOe coep:xaHue

HpaKTuquKne 3aHATHHA

KauecTBeHHbBIC XHMIUECKHE PEAKIINH, XapaKTEPHbIE A1 00HAPY KEHHS OTACIBHBIX KIIACCOB OPTaHWYECKUX COCTMHEHHN: (peHOIIO0B,
aNIB/IETUAOB, KpaxMaia, yKCYCHOM KHUCIIOTHI, aMHHOKHCIIOT H Jp.

Henarypanus OeIKOB IPY HarpeBaHWUH, [BETHBIC PEAKIIUH OEIKOB.

CocraBneHne Ka4eCTBEHHBIX peaknnii 00HApy KEeHHUsI OPraHUIECKUX COCTUHEHUN OT/IEIBHBIX KJIACCOB.

JlabopaTopHble 3aHATUSA

OOHapykeHUE OPTraHNIECKUX COCTMHEHUH OTAEIBHBIX KIIaCCOB.

JlaGoparopnas paboTa Ha BEIOOD:

1. JJaboparopnas pabota «KauecTBeHHBIE peaKIIMK Ha OTACIIbHBIE KJIACCHI OPTaHUYECKHUX BEIIECTBY.

[IpoBeaeHue KaYSCTBEHHBIX PEAKIIMA, HCIIOIB3YyEMbIX JJIs1 OOHAPYKEHUS OPTaHMYCSCKHX BEIIECTB PA3INYHBIX KI1acCOB: (EHOJIOB,
aNbJIETUJIOB, KpaxMaia, yKCYCHOM KUCIIOThI, aMHHOKHCIIOT, 6€TKOB U Jip. Onrcanue HaOII0AaeMbIX SBIEHUN U COCTABIICHUE
XUMHUYECKUX PEAKIMH H/UITH CXCM.

2. JlaboparopHas padota «KauecTBeHHBIH aHAIH3 OPraHUIECKUX COCTUHEHUH 10 (PYHKIIMOHAIEHBIM TPYITIIAM.

[IpoBeneHne Ka4eCTBEHHBIX PEAKIINIA, HCITOIB3YEMBIX JIJIS PACTIO3HABAHUS OPTaHNYECKUX BEIISCTB OTACIBHBIX KIIACCOB IO
(YHKIIMOHATBHBIM IPYIIIaM: Ha IPUMEPE AMHHOKHCIIOT ¥ KApOOHOBBIX KUCIIOT, CIIUPTOB U ()EHOJIOB, aJIbJICTHIOB U KETOHOB.
Onwucanue HAOIIOAaEMBIX SIBIICHHI M COCTABICHUE XUMIUYECKUX PEAKIUI U/ CXEM.

Pasnen 8.IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE CO/Iep:KaHue (Coep:KkaHue MPUKIATHOTO MOTYJIs)

OK 02 OK 04
OK 05 OK 06
OK 07

IIK 1.7 Ik 2.2




IIK 2.3 1K 3.5

IIK 3.6

Tema 8.1. OcHOBHOE CO/lep/KaHue
Xumus B chepe

IpakTHYecKkne 3aHATHS
0OIIIECTBEHHOTO — — — —
— Dkosoruyeckasi 0e30MacHOCTb MOCIEACTBUI OBITOBOM M ITPOU3BOICTBEHHOM JEITEIILHOCTH YEJIOBEKA, CBSI3aHHAS C TIepepadoTKOM

BEILECTB; IIOMCK M aHAJIN3 XUMHYECKOH HHOPMALUH U3 Pa3INYHbIX HCTOYHUKOB (Hay4yHas U yueOHO-HaydHas JIUTeparTypa,

CpencTBa MaccoBoi MHpOpMaIuy, ceTb IHTepHET U IpyTHe).
Tema 8.2, OcHOBHOe coiep:kaHue

XUMHUYECKHUI aHAIN3
po0 BOJIBI

Teopernyeckoe o0yueHue

Knaccugukarms npod BoAbI 110 BUAY U HA3HAYCHUIO, HCXOS U3 €€ XUMHIECKOTO cocTaBa. OpraHojienITHYeCKHe CBOHCTBA (3amax,
MIPO3PavHOCTh, IBETHOCTH, MyTHOCTbH) BOJBI. KHCIIOTHOCTE ¥ MIETIOYHOCTH BOABL. pH cpensl u MeTob! ee onpeneneHus. JKecTKoCcTh
BOJBI X METOMHI ee onpeaeneHns. CyIHOCTh METOJa TUTPOBAHUS.

Buapl xkecTKOCTH BObI (BpeMEHHast ¥ MOCTOsIHHAS ). JKECTKOCTh BOABI KaK IPHUYMHA BBIIAJCHUS 0CaAKOB MM 00pa30BaHMs
COJICOTJIOXKEHHH, IMEIOLITNX MECTO B OBITY M Ha IPOU3BOJICTBE.

CoctaB coJei, BBI3BIBAIONINX KECTKOCTh BOJBI. XUMUYECKHE IPOLIECCHI, YCTPAHSIONIUE KECTKOCTh BOJIBL. Y paBHECHU XUMHUYECKUX
peaxIuii, WUTIOCTPUPYIOIIUX MPOLECCHI, MPOUCXOAAIINE IPH YCTPAaHEHUH KECTKOCTH. Y CTpaHEeHHE BPEMEHHOMN JKeCTKOCTH
OBITOBBIMU M XUMUYCCKUMU criocobamu. CrocoOb! YCTpaHSHHS TOCTOSHHON JKECTKOCTH.

HpaKTuquKne 3aHATHHA

Croco6sl BBIPAKCHUSI KOHLICHTPAIIUK PACTBOPOB: MaCCOBasl A10JIs1 paCTBOPECHHOI'O BCIICCTBA, MOJISIpPHAA U MOJISLIJIbHAsA
KOHIICHTpaluu. TI/ITp pacTBopa. Pemenne MMPAKTUKO-OPHUCHTUPOBAHHBIX TCOPETHICCKUX SaHaHI/Iﬁ Ha pacieT KOHHeHTpaHI/Iﬁ
3arpsA3HAIOINX BCHICCTB U UX CPABHCHUE C MPCACIIBHO Oy CTUMBIMU KOHUCHTPALUAMU (HI[K)

JlabopaTopHble 3aHATUS

HccrenoBanre XUMHUYECKOTO COCTaBa IMPOO BOIBI.

JlabopaTopHnas paboTa Ha BEIOOD:

1. JIaboparopHas paboTa «O4HCTKa BOJIBI OT 3aTPA3HEHUN».

Hcnonp3oBanue METOI0B (GDHUIIBTPOBAHMS U aICOPOIIUH [T OTACICHHS 3arPs3HEHUI B UCCIIeMyeMoit mpooe Bo bl Beibop MeToma
OYHCTKH B 3aBUCUMOCTH OT Bua 3arps3HeHus. CpaBHeHHE 3(H(HEKTHUBHOCTH Pa3IMYHBIX METO/IOB OYHCTKH BOJBI B Pa3HBIX
yCIoBHAX (B 1a00paTopuu, B JOMAITHUX U MOJIEBBIX YCIOBUSAX).

2. JIaboparopHas pabota «Omnpenenenne pH Boibl 1 ee KHCIOTHOCTHY.

Ompenenenne pH cpenpl ¢ MOMONIBI0 YHUBEPCATLHOTO HHANKATOPA. VICIIO/Ib30BaHNE TUTPOBAHUS IJIs OTIPEJICNICHNS] KUCIOTHOCTH.
Omnpenenenne o0IIEii KUCIOTHOCTH BOJIBI, pacdyeT cBOOOAHON KuciaoTHOCTH. Onpenenenue o0mmeil n cBOOOJHOI MIEIOYHOCTH.
CocraBneHne ypaBHEHHI peaknii, IPOTEKAIONIUX MTPH ONPEAEICHHN KUCIOTHOCTH/ IEIOYHOCTH IPO0O BOJBI. Y CTAHOBIIEHHE
CHOCO00B HCIIOJIB30BAHUS UCCIIEJOBAHHBIX MTPOO BOABI B )KU3HEESITEILHOCTH Y€JIOBEKa, HA OCHOBE MOIyYSHHBIX JaHHBIX O




cocTase.
3. JTaboparopHas padorta «OnpeneneHne 5XeCTKOCTH BOIBI H CIIOCOOBI €€ YCTPaHESHUS.

Croco0bl ycTpaHSHHUS BCEX BUIOB JKECTKOCTH B 3aBUCHMOCTH OT COCTaBa CoJIeH KeCTKOCTH. PeleHne skcnepuMeHTaIbHOH 3a1aun
Ha BBISBIICHHE BPEMEHHOI U ITOCTOSIHHOM JKeCTKOCTH BoJbl. OIeHKa BEPOATHOCTH YCTPAaHEHHUS BCEX BUIOB )KECTKOCTH B
JOMAITHHAX YCIOBHSX.

Tema 8.3. OcHOBHOeE coiep:kaHue

XUMHYECKUHN
KOHTpPOJIb Ka4eCcTBa

Teopernueckoe odyuenue

KavecTBeHHBIN XUMHYECKNI COCTaB MPOIYKTOB MUTaHMsA. BemmecTsa, Gpanbcupuuupyronye NpoayKThl TUTAHNA, W BEIECTBa,

MPOAYKTOB IMUTAaHUA
3arpsASHAOIINEC IPOAYKTHI ITUTAHUS. OHpe,Z[eHCHI/IC 3arpsASHAIOINX XUMHUYCCKUX BEIIECTB B MIPOAYKTAX MUTAHUA, OIIPEACIICHUE

BCLICCTB, HE 3asABJICHHLIX B COCTABC MPOAYKTOB NUTAHUA.

HpaKTuquKne 3aHATHHA

OpraHnyeckue ¥ HEOPraHUUECKUe BELIeCTBa, BXOIAIINE B COCTAaB MPOAYKTOB MUTaHus. OnpeeneHue cocTaa 0o/ Ha
CoJIepIKaHHe MAaKpo M MUKPOAJIEMEHTOB. V3ydyeHue npeiiokeHHBIX ITpenoAaBaTeeM OIr0/] Ha peJMeT XMMHUYECKOT0 COCTaBa,
oIpeJielIieHUe 0JIeil OT CyTOYHOW HOPMBI MaKpO M MUKPODJIEMEHTOB B YKa3aHHOM OJTtojie.

Perenune npakTUKO-OPHUEHTHPOBAHHBIX 3a/1a4 MO KyJIMHAPHON TeMaTHKE pa3IUYHbBIX THIIOB.

JlabopaTopHble 3aHATHUS

HccnenoBaHne XMMHYECKOTO COCTaBa MIPOIYKTOB MUTAHHUSL.

JlabopaTopnas paboTa Ha BEIOOD:

1. JTaboparopHas pabota «OOHapyKeHHE HUTPATOB B IPOAYKTaX ITUTAHUS.

HccnenoBaHne MaTepHalioB IOJIYKOJIMYECCTBEHHBIM METOIOM OIPEeICHHsI HUTPATOB C HCIOJIb30BaHUEM qH(CHUIIAMUHA
(KOpHEIIO/IBI OBOIIEH, TUCThS U KOYEPhDKKA KaIlyCThI, INIObI HPYKTOB). AHANM3 YPOBHS 3arpsi3HESHUS HUTPATAMH I10
WHTEHCHBHOCTH OKPALIMBAHUS MPOJYKTOB PEaKIIUH.

2. JJaboparopnas pabota «VccnenoBaHue NpoIyKTOB MUTAHUS HA HATUYUE YTICBOIOBY.

HccnenoBaHue MOJIOYHBIX MTPOIYKTOB HAa HAJIMUUE Kpaxmaia. MccnenoBanue NpoAyKTOB Ha HaJM4Ke TITIOKO3bI.

IMpome:kyTouHasi aTTecTalusi MO qucuuInHe (1uddepeHUPOBAHHBII 3a4eT)

Bcero

JIi XapakTepUCTUKH YPOBHS OCBOCHHSI yU€OHOT0 MaTepualla UCIOJIb3YIOTCS CIeyroIne 0003HaYeHNU:
1. — o3HaKOMUTENBHBIN (Y3HABaHUE paHEEe U3yUYEHHBIX 0OBEKTOB, CBOICTB);
2. — penpOAYKTUBHBIN (BBITIOTHEHUE IEATEIFHOCTH 1O 00pa3Ily, HHCTPYKIIUHU HITH ITOJT PyKOBOJICTBOM)

3. - HpO,Z[YKTI/IBHHﬁ (HJIaHI/IPOBaHI/IC " CaMOCTOATCIIbHOC BBITTOJIHCHUC ACATCIBbHOCTH, PCHICHUC HpO6JICMHBIX 38.)13.‘-1)




3. YCJIOBUE PEAJIM3AIIAU YYEBHOW IWUCIUATLINHBI.

3.1. TpeGoBaHus K MUHUMAJIbLHOMY MATEPUAIbHO-TEXHUYECKOMY
odecneyeHM 0.

Jns peanuzanuu MporpaMMbl  TUCHUIUIMHBI UMEIOTCS y4eOHbI KaOWHET
XUMUHU.

O6opynoBanne y4eOHOro kaOuHeTa (HAIJISIIHbIE MOCOOHUsI): HAOOPHI
HIAPOCTEPKHEBBIX MOJENEd MOJEKYJ, MOJACIU KPUCTAIUIMYECKUX PEIIETOK,
KOJUICKIIUA TPOCTBIX U CIIOKHBIX BEIIECTB W/WIM KOJUICKIIMH TOJIHMEPOB,
KOJUIEKIIMA TOPHBIX TMOPOJ M MHHEpaloB, Tabnuia MeHzeneeBa, y4yeOHbIC
¢bubMbl, THPPOBBIE 00pa30BATENbHBIE PECYPCHI.

Texnuyeckue cpeacrsa oO0y4eHHMsl: KOMIBIOTEp C YCTPOWCTBAaMHU
BOCIIDOM3BEJACHUS 3BYKa, NPHUHTEP, MYJIbTUMEAUA-TIPOEKTOP C 3KPAHOM,
MYJIbTUMEINMHAS T0CKA, YKa3Ka-IIPE3EHTEP IS IPE3CHTALUI.

O6opynoBanue 1adopaTopuu U padO4uX MecCT Ja0OPATOPHU: MEH3YDPKU,
NUINETKU-KaNeIbHUIbl, TEPMOMETPBI, MHKPOCKON, JyMlbl, MPEIMETHbIE U
MOKPOBHBIE CTEKJA, IJIAHIIETHl JUIsl KaleJdbHBIX peakuuid, (QUIbTpoBaibHas
OyMmara, IMpOMBIBAJIKH, CTEKJSIHHbIE MPOOUPKHU, PE3MHOBBIE MPOOKH, (POHAPUKH,
HAa0Op pPEAKTUBOB, CTEKJSHHbIE MaJOYKH, IUTATHBBI JUIsI MPOOMPOK; MEpHBIE
LMJIMHAPBI, BOPOHKU CTEKJISIHHbIE, BOPOHKH JEJIHUTENbHbIE UIuHApudeckue (50-
100 ™), CTymku C TecTUKOM, (appopoBble YalllKH, TUHIETHI, QUIBTPHI
OyMakHble, BaTa, MapJjsl, YacoBble CTEKJIa, 3JIEKTPOIUIMTKH, JabopaTopHbIE
IITaTUBBI, CIUPTOBBIE TOPEJKH, CHUYKH, MPUOOp AJIA TMOJYy4YeHHUsS Ta30B (WU
npoOupKa ¢ ra300TBOJHOM TpPYyOKOi), AepKaTeiau sl MPOOUPOK, CKISTHKH JUIs
XpaHEHUs] PEaKTUBOB, pa3aTOYHbIe JIOTKU; XxuMuyeckue crakansl (50, 100 u 200
MJ1); IIMATENW; MUHLETHI; TUTEIbHbIEC UMb, CEKYHAOMEPHI (TaiiMepbl), MEPHbIE
npobupku (Ha 10-20 mu) u mepabie kososI (25, 50, 100 u 200 mit), BoasiHas O6aHs
(W11 TepMOCTaT), CTEKJISTHHBIC MaIOUYKH; KOHUYECKHEe KOOI st TuTpoBanus (50
nu 100 mi); WMHOUKATOpHBIE MOJOCKUA s ompexaeneHuss pH u crangapTHas
WHIMKATOpHAs IIKajla; YHUBEPCAIbHbIN HHAUKATOP; muneTku Ha 1, 10, 50 miu (nim
no3atopel Ha 1, 5 1 10 mi1), OOpETKH AJI1 TUTPOBAHUSI, METUIIMHCKUAE TIITPUILHI HA
100—-150 mu1, mabopaTopHble W/ WA aHATUTUYECKUE BeChbl, pH-MeTphl, CyIIUIbHBIHN
mkad, u ap. 1aboparopHoe 000pyI0BaHHUE.

3.2. MudopmanuonHoe odecrieyeHne 00y4eHust
IlepeyeHb pexoMeHIyeMbIX Y4eOHBbIX u3iaHuii. UHTEepHET-pecypcos, ¢
JTOTOJIHUTEIbHOI JINTEPaTyPhbl.

OcCHOBHBIC HCTOYHUKH:
1. Xumust (0azoBeiii  ypoBeHb). 10-11 xmaccer [Tekcr] : ydeOHuMK s
oO1reo0pa3oBaTeNbHbIX OpraHu3aluuid : 0a30BbId U YriayOnEHHBIA YpPOBHU /



[[a6puensu O.C. u ap.]. - 3-e uza. - Mocksa : [Ipocsemenue, 2019-.4. 1. - 2020. -
255 c.

JlonoJIHUTe IbHbIEe HCTOYHHKH:

2. 1. Xumusi (oOmrast Ouosorus): y4eOHUK Juisi 00meoOpa3oBaTebHbBIX
opraHu3anuii : 0a30BbI U yriyosnéHHbIN ypoBHU / [Kamenckuit A.A. u np.]. - 3-e
u3f. - Mockaa : [Ipocsemenue, 2019-.4. 1. - 2021 - 255 c.

NuTepHeT — pecypebl:
1. MeHnTanpHass KapTa: JEKOMIIO3UILIMS — PE3yJbTaTOB  OOYyYEHHsS IO

JTUCHUIUIMHE XUMHUs [DNeKTpoHHBIM pecypc] // cait. — Pexum gocryma:
https://www.mindomo.com/ru/mindmap/8f46f60d4f5a49a79a010c50e23d803c
(mata obpamenus 28.05.2023).

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

3. Benenunckas C.b., Jlopodheera M.IO. DddeKTHBHOCTh 3JIEKTPOHHOTO

oOy4eHHsI: cucTeMa TpeOOBaHUM K 3JEKTPOHHOMY Kypcy [DIeKTpoHHBIN pecypc] /
The effectiveness of e-learning: online course requirements // OTKpwITOe U
JTUCTaHIMOHHOE oOpa3oBanue. — 2016. — Ne 2 (62). — [C. 62-68]. — 3arnaBue ¢
sKkpaHa. — JlocTyn mo AOroBopy C oOpraHu3alueii-iaepxareneM pecypca. —
CBoOoHBIH JIOCTYII u3 CeTH HNuTepher. Pexum Jocryna:
http://elibrary.ru/item.asp?id=26137612http://journals.tsu.ru/ou/&journal _page=ar
chive&id=1413&article _id=28442


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

4. KOHTPOJIb ¥ OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOI
JTUCHUIINHBI

Kontposb M omeHka pe3yJbTaTOB OCBOCHUS Y4eOHON  JUCHUIUIMHBI
OCYIIECTBIISIETCS MpEnoJaBaTeJIeM B IIPOIECCE TMPOBEACHUS MPAKTUUECKUX
3aHATAA W CaMOCTOSATENIBHBIX pPabO0T, TECTUPOBAHUS, a TaKXKe BBITOJTHEHUS
OOyJaronMMUCsT WHANBUAYATBHBIX 3aJaHuii, pedepaToB, TOKIAIOB, MPOCKTOB,
HUCCIECIOBAaHMH.

Pe3yabTaTsl 00yueHus MeTtoabl OeHKH

I1P6 01 YcrHBIM onpoc

ITP6 02 TecTupoBaHue (TEOPETHIECKOE)

I1P6 03 XUMHWYECKUN TUKTAHT

[1PG 04 WuauBuayanbHas caMOCTOsATENbHAs paboTa

ITP6 05 [IpencraBienue pe3yabTaTOB IPAKTUYECKUX PabOT

[1P6 06 Ouenka  pe3yiabTaToB  pemieHuss 3agad (B TOM  YHCIe

I1P6 07 pOoPECCHOHAIIBHO OPUEHTUPOBAHHBIX )

[1P6 08 OreHka pe3yabTaTOB BBHIOTHEHHUS KOHTPOJIBHBIX paboT
BrinosiHeHWe 3a1aHUI HA DK3aMEHE




