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Pabouass mporpamma paspaboraHa Ha ocHoBe DejiepalbHOIO TroCY/JapCTBEHHOIO
00pa3oBaTeIbHOrO CTaHAApTa CpeaHero npodeccHOHanbHOro 00pa3oBaHUs 110
crierpanpHocT 44.02.02 «IlpenosaBaHre B HayaldbHBIX Kllaccax», YTBEPKIEHHOIO
npukazom MunuctepceTBa rnpocpenienus PO ot 17.08.2022 N 742.

CozepikaHue NporpaMMbl peaju3yercs B IIPOLECCEe OCBOEHMs CTY IE€HTAMH IPOrpaMMbl
MOAMOTOBKM  CIELMAJIMCTOB CpelAHero 3BeHa no creuuansHoctd  44.02.02

«[TpernonaBanne B HavajbHbIX Kjlaccax» B cooTBeTcTBMHM ¢ TpeboBanusmMu PI'OC
CIIO.



COJIEPKAHUE

1. OOmas xapakTepucTuKa padbodeit mporpaMMbl 00111€00pa30BaTEIIbHON TUCIUTIITUHBI « XUMHS..3

2. CtpyKTypa u coliepaHue 00111e00pa30BaATEIBHON JUCIUTIIIHBL ....c..eeuvererererenreenrenseeeeseeseeenseennes 8
3. YcnoBus peanuzaiuy IporpaMMbl 00I1€00pa30BaTEIbHON JUCHUTUIUHDL ......coveeveeurenrenrenrenennens 16
4. KoHTpOJIb U OLIEHKA Pe3yJIbTaTOB OCBOCHHUS 00I11€00pa30BaTENbHON JUCHUIUIUHBL .........c..eon..e... 17



1. OBIIASI XAPAKTEPUCTHKA PABOYEM INPOT'PAMMBI
OBIHIEOBPA3OBATEJIbHOU JUCHUIIJIMHBI «XUMMUA»

1.1. MecTo IMCHUIUIMHBI B CTPYKTYpe OCHOBHOH NPO(ecCHOHATbHON
o0pa3oBaTeJbHOM MPOrPaMMBbI

Oob1eoOpa3oBaTenpHas AUCHUILTNHA « XUMUSD» H3ydaeTcss Ha 0a30BOM YPOBHE B
o01reo0pa3oBaTebHON MOATOTOBKE YYEOHOIO IMJIaHa OCHOBHOHM MpodecCHOHATbHON
oOpazoBarenbHOM mporpammbl B cooTBeTcTBUM ¢ PI'OC 44.02.02 «IIpenonaBanue B
HavyaJbHBIX KJIACCax», YTBEPKICHHOTO IpHKa3oM MuHHCTEpCTBA ITpocBeleHust PO ot
17.08.2022 N 742.

[IpuknanHoW MOAYJNb BKIIOYAET OAWH pasaen. Pazmen 7 «Xumus B ObITy U
IPOU3BOJACTBEHHOM  JEATEIBHOCTH  YEJIIOBEKa»  peaJm3yercss Uil  BCeX
npodeccuil/crenuaibHOCTe Ha MaTepuaie KEMCOB, CBA3AHHBIX C DKOJOTHYECKOU
0€30MacHOCThI0O U OILIGHKOM  TIOCJIENCTBUM  OBITOBOM W  MPOM3BOJCTBEHHOMN
NESATENIbHOCTH, 1O  OTpacisiM Oyaymed npoecCHOHaIbHOW  JI€ATEIbHOCTH
oOy4Jarommxcs.

1.2. Heau u mu1aHupyemble pe3yJibTAThl OCBOCHUSI AUCIUIIMHBI

1.2.1. leau 1 3aga4y JTUCHUATIIIMHBI

®opMUpOBaHUE Yy CTYACHTOB IMPEICTABICHUS O XWMHUYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOUW KapTUHBI MUPA KAK OCHOBBI NIPUHATHS PELICHUI B KU3HEHHBIX
Y IPOU3BOJICTBEHHBIX CUTYALMSIX, OTBETCTBEHHOTO TOBEACHUS B IPUPOJHON Cpeae.

3amauyu TUCUMILTUHBI:

1) cdopMupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKaHUsI XUMHUYECKUX
IIPOIIECCOB U SABJIEHUM B OKPYXKAIOUIEH CpeAe, LENOCTHOW HAYYHOM KapTHHBI MHDA,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJIATH (POPMYJibl HEOPraHUYECKUX W OPraHMYECKHX
BELIECTB, YPAaBHEHMS] XUMUYECKUX pEaKLUi, OOBSCHATh UX CMBICI, UHTEPIIPETUPOBATD
pe3ynbTaThl XUMUYECKUX 3KCIIEPUMEHTOB,

3) cdopMupoBaThb  HaBBIKM  IPOBEAEHUS  NPOCTEMIINX  XUMHUYECKHX
HKCIEPUMEHTAIbHBIX  HCCIENOBAaHUM C  COOJIIOJIGHUEM TMpaBuil  OE30MacHOTO
oOpallieHusl ¢ BEIIECTBAMH U JIaDOpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS HCIOJIb30BaTh MH(OpPMAIUI0O XMMHUYECKOIO XapakTepa Hu3
Pa3IMYHBIX UCTOUYHUKOB;

5) chopmupoBaTh yMEHUS! IPOrHO3UPOBATH MOCIEICTBUS CBOCH NEATEIbHOCTH U
XUMHYECKHUX MPUPOTHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MPOLIECCOB;

6) chopMupoBaTh MOHMMAHHUE 3HAYUMOCTU JOCTHKCHUNA XMMHUYECKON HAyKHU U
TEXHOJIOTHH JIsl pa3BUTHS COLIMATILHON U POU3BOACTBEHHOM cep.



1.2.2. IliianupyemMblie pe3yJbTaThl 0CBOCHHs 0011e00pa3oBaTe/IbHOM NUCHUILIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO n

Ha ocaose ®I'OC COO

Ko U HANMeHOBaHHe Ilnanupyembie pe3yJbTaThl 0CBOCHHS JIMCIHMILIHHBI
¢opmupyembix
KoMIeTenmmil Oowmue JucuuniuHapHble

OK 01. BeiGupars B yacTu TPpyA0OBOT0 BOCHIUTAHMSA: - BJaJeTh CHUCTEMOH XWMHYECKHX 3HAHWH, KOTOpas BKIIOYACT:

CIIOCOOBI pPEIIeHus 3a1ad | - TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPy JOI00ue; OCHOBOIIOJIAraloNIMe  MOHATHA  (XUMHYECKHH  DJIEMEHT,  aToM,

npodeccroHabHOM - TOTOBHOCTb K aKTUBHOH JIESTEIBHOCTH TEXHOJOTMYECKON U COLMAIBHON | DJIEKTpOHHast 00ojoYka artoma, s-, p-, d-dIEKTPOHHBIE OpPOHTAIH

JACATCIBbHOCTHU HalpaBJICHHOCTH, CIIOCOOHOCTH WHUIIUHUPOBATD, TIJIaHUPOBATH u aTOMOB, HOH, MOJICKYJa, BaJICHTHOCTb, OJJICKTPOOTPHUIATCIBHOCTD,

MPUMECHHUTCIIBHO K CaMOCTOATECIbHO BBIMOJHATh TaKYIO JCATCIbHOCTD, CTCTICHb OKHUCJICHUSA, XHUMHUYECKas CBA3b, MOJIb, MOJIApHasd Macca,

Pa3IMYHBIM KOHTEKCTaM - HHTEPEC K Pa3IHYHbIM cepaM IpodeccnoHanbHOM AesTeIbHOCTH, MOJISIDHBIH 00BEM, YIJIEPOIHBIA CKelleT, (YHKIHOHAJIbHAs TpyIa,
OBjajeHHe  YHUBePCAJLHBIMM  Y4YeOHBIMH  NO3HABATEJIbHBIMH | PAAMKal, H30MEpHsI, H30MEpHl, TOMOJOTWYECKHH P, TOMOJOTH,
AeiCTBUSIMMU: YIJIEBOJOPOMBI,  KHCIOPOA- W a30TCOMAEpPXKAIINE  COCTMHCHHS,
a) 6a30BbIe JJOTHYecKHUe JeiiCTBUS: OMONIOTMYECKH aKTHBHBIC BellecTBA (YIJIEBOIBI, JKUPBI, OEIKH),
- CaMOCTOATENbHO (OPMYJIHPOBATh M AaKTyalH3HpPOBaTh IMPOOIEMy, | MOHOMED, TIOJIMMEP, CTPYKTypHOE 3BEHO, BBICOKOMOJICKYIIAPHBIC
paccMaTpuBaTh €€ BCECTOPOHHE; COEIMHEHUsI, KPUCTAJUINYECKasl PEIIeTKA, THITBI XMMUYECKUX PEaKIii
- YCTaHaBJIUBAaTb CyIlIeCTBeHHLIﬁ MMPpU3HAK WJIIKW OCHOBAHUA IJIs1 CPABHCHMA, (OKI/ICJ'II/ITCJ'IBHO-BOCCTaHOBI/ITeJ'H)HI)Ie, 9K30-1 OSHAOTCPMUYIECCKUC,
Ki1accudukanuu 1 0000IIeHYS; peakuuy MOHHOTO OOMEHa), pacTBOp, JJIEKTPOJHTHI, HEIIEKTPOJIHTHI,
- ONpeACIATh LUEIU ACATCIBHOCTU, 3aJaBaTh MapaMCETpPbl U KPUTECPHUU HUX QJICKTPOJIUTUYCCKAasA Aucconuanus, OKHUCIUTCIIb, BOCCTAaHOBHUTCIIb,
JIOCTHKEHUS; CKOPOCTh XMMHYECKON peakiMi, XUMHYECKOEe PaBHOBECHUE), TCOPUH H
- BBIABIITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B PACCMATPUBAEMBIX | 3aKOHBI (TEOPHS XMMHUYECKOTO CTPOEHHS OPTaHHYECKUX BemecTB A.M.
SIBJICHUSIX; Bytneposa, TeopHus 3IIEKTPOIUTHIECKOH JHCCOLUALNH,
- BHOCHTb KOPPEKTHUBBl B JEATEIbHOCTh, OLIEHHUBATh COOTBETCTBHE | mepuonmueckui 3akoH .M. MenneneeBa, 3aKOH COXpaHEHHS MaccChl),
PE3yNBTAaTOB IEJSIM, OLIEHUBATh PUCKH TTOCIIC/ICTBUI NEATEIILHOCTH; 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3bIK XHMHH, (DAKTOJIOTHYECKHUE
- pa3BMBaTh KPEaTHBHOE MBIIUICHHE TIPH PEIICHUHN KU3HEHHBIX IIPOOIIeM CBEJICHHS O CBOWCTBAaX, COCTaBe, MOIYyYCHHH M OE30MacHOM
0) 6a3oBble HCCIeq0BATEbCKHE NeHCTBUS: WCTIONIb30BAaHMH  B@KHEHIINX HEOPraHMYECKHX W OPraHMYECKHX
- BJAAeTh HaBBIKAMHM YYEOHO-HCCIIENOBATEIbCKOW M IPOSKTHOW | BEIIECTB B OBITY M IPAKTUYECKON ESTEINEHOCTH YEIOBEKa;
JIeITeIIbHOCTH, HaBBIKaMH pa3pelIeH s npooiiem; - YMETh BBIABIATH XapaKTepPHbIE IPU3HAKNA M B3aUMOCBS3b M3yUYEHHBIX
- BBIABJIAATH NPUYUHHO-CIICACTBCHHBLIC CBA3W W AKTyaJIU3UPOBATH 3ajavy, HOHﬂTHﬁ, NPUMEHATH COOTBETCTBYIOIIUEC TIOHATHUA TIIPpU ONHCAHUU
BBIABUT'ATh TUTIOTE3Y € peuicHus, HaXOJHUThb APTYMEHTBI JUISL CTpOCHUA U CBOMCTB HEOPraHMYCCKUX U OPTraHUYCCKHUX BEIIECTB U UX
J10Ka3aTCJIbCTBA CBOUX yTBer(HeHHﬁ, 3agaBaTbh MapaMeTpbl U KPUTCPUHN HpeBpaHLEHPlﬁ; BBISBJIATh B3aUMOCBS3b XHMHYECKMX 3HAHUH C
pelIeHus; MOHATUAMU M TPCACTABIICHUSMH JPYTMX  €CTECTBCHHOHAYYHBIX
- AQHAJIM3UPOBATH IIOJIYUCHHBIE B XOA€ PCIICHUA 3ajadyu pPE3YJIbTaThbl, TpeaAMETOB,
KPUTHUYECKH OLIEHUBATH UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHE B | - YMETh HCIIOJIb30BaTh HAWMEHOBAHUS XHMHYECKHX COEJIMHEHHH
HOBBIX yCJIOBUSIX; MEXIYHApOJHOTO COI03a TEOPETHYECKOW W IPUKIATHOM XUMHH |
- YMETb TIepEHOCUTh 3HAHUS B TI03HABATEILHYIO M PAKTHYECKYIO 00JIaCTH | TPUBHAIbHBIE Ha3BaHWS BAXHEHIIMX BEIIECTB (STHJIEH, alleTHIICH,
KU3HEACSATEIBHOCTH; rinepuH, QeHon, (GopManbieru], YKCyCHas KHCIIOTa, TIIMIMH,
- YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX o0JIacTeii; yrapHblii ra3, YIJIeKHCIIbIH a3, aMMHaK, TallleHasi U3BEeCTh, HeraleHas




- BBIABHIaTh HOBBIC WJEH, IpelaraTb OPUTHWHAJBHBIE IOIXOIBI U
peleHus;

- CIIOCOOHOCTH X MCIIOJIb30BaHMUS B [TO3HABATEILHON M COLIMAIBLHOMN
MpaKTUKe

W3BECTh, TMUTHEBAs coJa W JIPYTUX), COCTAaBIATH  (POPMYJIBI
HEOPTaHMUYECKUX M OPraHMYECKUX BEIIECTB, YPAaBHEHMS XUMHUECKUX
peakuuii, OOBACHATL HMX CMBICH; TOJITBEPXKAATh XapaKTEPHbIE
XMUMHYECKHE CBOMCTBA BEIECTB COOTBETCTBYIOIUMHU IKCIIEPUMEHTaAMU
U 3aIHCAMU YPAaBHEHUI XMMHUUYECKUX peaKI[Hii;

- YMEeTh yCTaHABINBATh NPUHAUICKHOCTh U3YUECHHBIX HEOPTaHUYECKHUX
U OpPraHWYECKHX BEHIECTB K OMNPENSNIICHHBIM KiaccaM M Tpymmam
COEIMHEHUI, XapaKTepU30BaTh UX COCTAaB M Ba)KHEMIIME CBOWCTBA;
ONIPEAETATh BHIBl XHMHUYCCKHX CBs3€il (KOBaJCHTHas, HMOHHA,
METaUIMYECKasi, BOAOPONHASA), TUIBI KPHUCTAUIMUECKHX PEIICTOK
BEIIECTB; KINACCH()UIIMPOBATH XUMHIECCKUE PEAKIIHH;

- chopMHpOBaTh TPEACTABICHUA: O XHMHUYECKON COCTaBISIOIIECH
eCTeCTBeHHOHay‘{HOﬁ KapTuHbl MHpaA, pPOJIKM XUMUHU B TIO3HAHUU
SBJICHUH TPUPOJbI, B (OPMUPOBAHUM MBIIUICHHS U  KYJIbTYDBI
JUYHOCTH, €¢ (YHKIIMOHAIBHONH TI'PAMOTHOCTH, HEOOXOIUMOW Jist
pelleHusl MPaKTU4eCKUX 3aJad M JKOJOTMYeCKH OOOCHOBaHHOTO
OTHOIIICHHS K CBOEMY 3/I0POBBIO U NPUPOTHON Cpese;

- YMCTb TMPOBOAUTL pacCdY€Tbl IO XHUMHUYCCKHUM (I)OpMyJ'IaM n
YPaBHEHHSM XHMHYECKHX PEAKIUI C HCIOJIB30BAaHHEM (HU3HMUECKUX
BEJIMYMH, XapaKTEPU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBI:
Maccel, 00beMa (HOpMaJIbHBIE yCJIOBHS) Ta30B, KOJMYECTBA BEUIECTBA;
WCTIONB30BAaTh CHUCTEMHBIC XHUMUYECKHE 3HAHHWA [UIA IPUHATHS
pemieHnii B KOHKPETHBIX J>KM3HEHHBIX CHUTYallMsiX, CBA3aHHBIX C
BCHICCTBAMU M UX MPUMCHCHUEM

OK 02. Ucnonp30BaTh
COBpPEMEHHBIE CPEICTBA
TIOWCKA, aHANIN3a U
WHTEPIIPETAINH
uHpOpPMALUH, U
WHPOPMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHUS 337124
npoQeCcCHOHATBHOM
JeSTeTHbHOCTH

B 06s1acTH IEHHOCTH HAYYHOTO MO3HAHUS:

- chopmMHupOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHsI HAayKd M OOMIECTBEHHOW MPaKTHUKH,
OCHOBaHHOTO Ha JHaiore KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTAa B MOJIUKYJIHTYPHOM MHUPE;

- COBEPLICHCTBOBAHUE S3bIKOBOM U UUTATEIBCKOU KYJIbTYPBI KaK CPEICTBA
B3aNMO/JICHCTBUS MEKAY JIFOIBMH U MIO3HAHUS MUPA;

- OCO3HAaHWEC [IEHHOCTH HAyYHOH  JEATCNBHOCTH, TOTOBHOCTH
OCYIIECTBIITh  NMPOCKTHYID W  HCCIEAOBATEIBbCKYIO  JCSITEIBHOCTD
WHIWBUAYAIHHO U B TPYIIIIE;

OBiajeHne  YHMBEPCAIBHbIMH  Y4eOHbIMH  MO3HABATEJbHbIMHU
AeldCTBUSIMU:

B) pa6ora ¢ uHopmanueii:

- BJIAACTh HABBIKAMH IIOJTYUCHUA I/IHq)OpMaHI/II/I U3 HMCTOYHHUKOB pPa3HbIX
THTIOB, CAMOCTOSITENILHO OCYIIECTBIISATh MOUCK, aHAJM3, CUCTEMATH3AIINIO
W HWHTEpIpeTanuio HWHGOpMAIMH  pPa3NIHdHBIX BHIOB H  (opMm
MIpeICTaBJICHHSI;

- yMeTh IUIAHUPOBATb M BBHITIONHATH XUMHYECKHM JKCIEPUMEHT
(mpeBparieHrss OpraHUYecKUX BEIIECTB MPHU HArpeBaHUH, MOTyYeHHE
STWJIIEHA W U3YyYEeHHE €ro CBOMCTB, KadeCTBEHHBIE pEaKIUU Ha
anbJIeTUIbl, KpaxMai, YKCYCHYIO KHCIIOTY; JEHaTypaiusi OeNKOB Mpu
HarpeBaHWM, IIBETHBIE PeaKIMKu OEIKOB; MPOBOJUTH PEAKIIUH MOHHOTO
oOMeHa, ompenesiTh Cpeay BOJHBIX PACTBOPOB, KadeCTBEHHBIE
peakmu Ha cynegaT-, KapOOHAT- M XJIOPWUA-aHUOHBI, Ha KATHOH
aMMOHMSI; pelIaTh dKCIEpUMEHTaNbHbIE 3a7aun 1o Temam "Meramisl"
u "Hemeramiel") B COOTBETCTBUH C MPaBUIIAMU TEXHUKH 0€30MIaCHOCTH
mpu oOpalleHNH C BEImeCTBAMH W J1a0OpAaTOPHBEIM O0OPYIOBAaHHEM;
MPEJCTABIATh PE3yIbTaThl XUMHYECKOTO OJKCIIEPHUMEHTa B (opMme
3alUCH YPaBHEHUH COOTBETCTBYIOIIMX peakiuii W (HOopMyITHpOBaThH
BBIBOJIBI HA OCHOBE ITUX PE3YJILTATOB;

- YMETh aHATU3UPOBATh XUMUYECKYIO MH(DOPMAIHIO, TIOTydaeMyro W3
Pa3HBIX UCTOYHHUKOB (CPEACTB MacCOBOM MH(OpMAIH, ceTh HTepHET
H JIpyrHe);

- BJaJIeTh OCHOBHBIMHM METOJaMH HAYYHOTO TO3HAHUS BEHIECTB U




- co3maBaTh TEKCThl B pa3JIMUHBIX (hopMarax C Y4eTOM Ha3HauCHHs
uHGopMaLMK W ILENeBOW ayAWTOpUH, BBIOMpas ONTHMalbHYIO (opMmy
NPE/ICTaBICHUS U BU3yallU3alluHy;

- OLCHHUBATh JIOCTOBEPHOCTb, JIETHTUMHOCTb HH(pOpMaIuu, ee
COOTBETCTBHE PABOBBIM U MOPAIBEHO-3THUECKUM HOpMaM;

- HCIOJIb30BAaTh CPEIACTBA HMH(POPMAIMOHHBIX W KOMMYHHUKAaIMOHHBIX
TEXHOJOTMA B  DCIICHUM KOTHUTUBHBIX, KOMMYHHKATHBHBIX U
OpraHU3alMOHHBIX 3aJad ¢ COONIOAeHHeM TpeOOBaHUH SPrOHOMHKH,
TEXHUKH O€30IIaCHOCTH, TUTHEHBI, PecypcocOepekeHHs, HPaBOBHIX U
STHYECKUX HOPM, HOPM HHPOPMAIMOHHON 0€30I1aCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHUA M 3aIIUTH HH(OpMAIHH,
MHPOPMAIMOHHON 6€30ACHOCTH JIMYHOCTH;

XUMHUYECKUX  SIBICHUM (Ha6J’IIO,HeHI/Ie, HU3MEPCHUEC, OKCICPUMCHT,
MOﬂeHHpOBaHI/Ie);

- YMCTb TMPOBOAUTL PpPaCUYC€Tbl IO XHUMHUYCCKHUM qupMynaM n
YpaBHCHUAM XUMHUYCCKUX peaxum‘?{ C HCIIOJIB30BAHUCM (1)I/I3I/I‘ICCKI/IX
BCJIMYMH, XapaKTCPU3YIOIIUX BCIIECTBA C KOJHWYECTBECHHOM CTOPOHBI:
MaccChlI, obbeMa (HOpMaJ'II)HI)Ie yCJlOBI/IH) ra30B, KOJIMYCCTBA BCUICCTBA,
HCIIOJIB30BaTh CHUCTEMHBIE XWUMHWYCCKUE 3HAHUA JUII TIPUHATHA
peHICHPIfI B KOHKPETHBIX JKM3HCHHBIX CHTyalUAX, CBA3AHHBIX C
BEIIECTBAMHU U UX IPUMECHECHUEM

OK 04. D¢ppexrnBHO
B3aUMOJICIICTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaH/1e

- TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOSTEILHOCTH ¥ CAMOOTIPEICIICHUIO;
-OBNIaJICHHE HAaBbIKAMH Y4eOHO-HCCICIOBATEIbCKON, TMPOCKTHOW U
COLIMAJIBHOM JESATEIbHOCTH;

OByajieHne YHHBEPCATbHBIMH KOMMYHHKATUBHBIMM JelCTBUSIMM:

0) coBMeCTHAsI 1eATeJILHOCTD:

- TIOHMMaTh W  UCHOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W
WHIUBUAYAIBHON paboTHI;

- TPWHHMATh IIEJIM COBMECTHOH JESITeILHOCTH, OPTaHW30BBHIBATH H
KOOPJIUHHUPOBATh JEHCTBUSA 10 €€ JOCTH)KCHHIO: COCTABJIATH IUIaH
JIEHCTBUH, pacpeAesaTh POJIM C YIeTOM MHEHUH yYaCTHUKOB O0OCYKIaTh
pe3yIbTaThl COBMECTHOI paboTHI,

- KOODIMHHWPOBATH W BHINONHATE pPabOTy B YCIOBHAX pPEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUSI,

- OCYIIECTBJSTh MO3UTHUBHOE CTPATETHUECKOEe TMOBEIEHUE B Pa3THUUHBIX
CUTYaIIUsX, IPOSIBJIATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUITMATUBHBIM
OBJjajieHle YHUBEPCATbHBIMH PeryJsiITUBHBIMU JeiiCTBUAMM:

) NpUHSATHE ceOsl U APYTruX JIoaei:

- NpUHUMATh MOTHBBI W apryMEHTHI JPYTHX IIOJIed TNpU aHauu3e
Pe3yIbTATOB NESATEIHHOCTH;

- IPU3HABATH CBOE MPABO U IPABO APYTHX JIFOJCH Ha OIINOKWY,

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UITMH JPYTOTO YEeJIOBEKa;

- yMeTh IUIAHHPOBATH W BHINOJHATh XHMHYECKHH JKCIIEPHUMEHT
(mpeBpalieHrss OpraHUYecKUX BEUIECTB MpPHU HArpeBaHUM, MOTyYeHHE
STWJIEHA M U3YyYECHHE €ro CBOMCTB, KadeCTBEHHBIE pEaKIUU Ha
anbJIeTUIbl, KpaxMai, YKCYCHYIO KHCIIOTY; JEHaTypaiusi OelKOB Mpu
HarpeBaHUM, IIBETHBIE peaKIMu OEIKOB; MPOBOJUTH PEAKIIUH MOHHOTO
oOMeHa, OmpefeisiTh CpelAy BOJHBIX pPACTBOPOB, KauyeCTBEHHbBIC
peakiu Ha CyiabdaT-, KapOOHAT- U XJIOPUA-aHHOHBI, HAa KaTHOH
aMMOHMSI; pelIaTh 3KCIEpUMEHTANbHbIE 3a7auu 1o Temam "Meramisl"
u "Hemeramipl") B COOTBETCTBUH C MPAaBUIAMU TEXHUKH O€30TIaCHOCTH
mpu oOpalleHNH C BEImEeCTBaMHA W JabOpaTOPHBIM O0OpPYIOBAaHHEM;
MPEJCTAaBIATh PE3YyIbTAaThl XUMHUYECKOTO OJKCIIEPHUMEHTa B (opMme
3alMCH YpaBHEHUH COOTBETCTBYIOIIMX peakiuidi W (HOpMyITHpOBAThH
BBIBOJIBI HA OCHOBE ITHX PE3YyJIbTaTOB

OK 07. ConeicTBOBaTH
COXPaHEHHIO
OKpY>Karollel cpeasl,
pecypcocbepexeHHIo,
MPUMEHSTH 3HAHUS 00
W3MEHEHNHU KINMaTa,
MIPUHITAITE] OePeKITNBOTO
MIPOM3BO/JICTBA,

B o6s1acTH 3K0/10IrMYECKOr0 BOCIUTAHUS:

- c(hOpPMHUPOBAHHOCTh SKOJIOTHYECKOW KYIBTYpPHI, TTOHNMAHUE BIHSHUS
COLIMAJIbHO-9KOHOMHYECKUX MPOLIECCOB Ha COCTOSIHUE NPUPOJHON U
COLIMAILHOW CpeIbl, OCO3HAHUE TIIOOATBHOTO XapakTepa 3KOJOTHYCCKHIX
nmpooieM;

- IUTAHUPOBAHHE M OCYUIECTBJIEHHUE ACHCTBUM B OKpYXkKalolIeW cpele Ha
OCHOBE 3HaHUS LIeJIe YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA;

AKTHBHOE HENPUATUE NESHCTBUM, IPUHOCAILMX BPE OKPYIKAIOLIEH cpene;

- chopMHpOBaTh NPEICTABICHHA: O XHUMHYECKOH COCTABISIOIICH
€CTECTBEHHOHAYyYHOW KapTHHBI MHpa, POJIM XUMHUH B IIO3HAHHH
SIBICHUH TpUpoJbl, B (OPMHUPOBAHWM MBIIIICHUS W  KYJIBTYPHI
JUYHOCTH, €€ (YHKIHMOHAIBHOH TI'paMOTHOCTH, HEOOXOIMMON s
peLIeHUsT TMPAaKTUYECKUX 3aJad U DKOJOTHYECKH OOOCHOBAHHOTO
OTHOILIEHHSI K CBOEMY 3/I0POBBIO U ITPUPOIHOM Cpe/ie;

- yMeTs coONIOIaTh TpaBWiIa SKOJIOTHYECKH IEIeco00pa3HOro
IIOBCACHUSA B 6BITy u pr)lOBOﬁ JCATCIBHOCTH B IEJIAX COXpPaHCHHUA




3¢ (deKTHBHO NEHCTBOBATH
B UPE3BhIYAITHBIX
CUTYAIHUSIX

- YMEHUE MMPOTHO3UPOBATH He6HaFOHpI/IﬂTHLIe 9KOJIOTHYCCKUC
TMOCICACTBUA NPECATTPUHUMACMbBIX ﬂeﬁCTBHﬁ, MpeaoTBpaIlaTh UX;

- paCclIMpCHUC OIbITa ACATCIbHOCTH 9KOJIOTHYECKOM HaIlpaBJICHHOCTH,

- OBJIaJCHHUC HaBbIKaMH y‘le6H0-HCCJ'IeZ[OBaTeHLCKOﬁ, HpOCKTHOﬁ u
COIMAJIbHOM JCATCIBbHOCTH,

CBOETO 3I0POBbS M OKpY’Karollel NPUPOJHONW CpeAbl; Y4YHUTHIBATh
OMAacHOCTb BO3JCHCTBUS Ha JKUBBIE OPraHU3MBlI OINpPEIENICHHBIX
BEIIECTB, IOHMMas CMBICI TIOKa3aTens IPeAenbHOM IomycTumMoin
KOHLICHTPALIH




2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJBLHOM

JTUCTUTILITAHBI

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Buj yuednoii paGorsi

O0neM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOI THCIUTLINHBI 80
B T.4. B opMe NPAKTHYECKOIl MOATOTOBKH 30
BT. 4..

TEeOpeTHIecKoe 00yIeHre 40
MPaKTUYECKUE 3aHITHS 30
CamocrosiTensHas padoTta 8
KoHncynbrauuu -
IIpome:xkyTounas arrectauus (1M depeHINpPOBaAHHBIH 3246T) 2




2.2. TemaTuyeCcKMi IJIAH M COAEPKAHUE U CIIUTIIUHBI

HaunMeHoBaHue pa3jieioB
U TeM

Copnep:xanue v GopMbl OPraHU3aLMM AeSITEJbHOCTH 00yYaKOIHXCSI

Oo0beMm, akaf. u /
B TOM 4YHcJje B
¢opme
NPAKTHYECKOI
MOATOTOBKH,
akajl. 4

Koab! koMnereHnuii,
¢opmupoBanurio
KOTOPBIX
crnoco0cTByeT 3J1eMeHT
NpPOrpaMmbl

1

3

4

Pasznen 1. OCHOBBI CTPOEHH

1 BeeCTBa

7/3

Tema 1.1. CtpoeHne

Coaep:xkanue yue0HOT0 MaTepuaia

5/2

aTOMOB XHMHWYCCKUX

TeopeTuueckoe odoyueHue

3JIEMEHTOB U MIPUPOJA
XUMHYECKOH CBSI3U

CoBpeMeHHast MojieNb cTpoeHUst aroMa. CHUMBOJIMYECKUI SI3bIK XUMUU. XUMHYCCKUIl JJIEMEHT.
OnextpoHHass KoHpuryparms artoma. Kiaccupukanusi XUMHYECKHX JIIEMEHTOB (s-, p-, d-
37eMeHThI). BajeHTHBIE 3JIeKTPOHBI. BalleHTHOCTh. DJIEKTpOHHAS MPUPOAAa XMUMUYECKOH CBS3M.
DNEeKTPOOTPUIIATENILHOCTh. BHUIBI XUMHUYECKOW CBsI3U (KOBAJICHTHAs, WOHHAS, METaJUIMYecKas,
BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa3oBaHus

HpaKanecmle 3aAHATHHA

Pemenue 3amanuii Ha HCIOJB30BaHME XMMMYECKOW CHMBOJIMKHM W Ha3BaHUM COENUHEHHUH IO
HOMEHKJIATYpe MEXAYHapOJHOI0 COI03a TEOPETHUECKOW M MPUKIAJHON XMMHUM U TPUBUAIBHBIX
HA3BaHUI M COCTABJICHUS XHMUYECKAX (OPMYJ JBYXaTOMHBIX COCTUHEHUH (OKCHJIOB,
Cynmb(GUIOB, THAPUIOB U T.I1.) 1 JPYTUX HEOPTaHMUYECKUX COSAMHEHHUH OTIACIHHBIX KIacCOB.
[IpakTuueckue 3agaHusl Ha YCTaHOBJEHHE CBS3M MEXIYy CTPOEHHEM aTOMOB XHUMHYECKHX
3JIEMEHTOB U NEPUOAMYECKUM U3MEHEHUEM CBONCTB XMMHUYECKHX 3JIEMEHTOB U MX COCIUHEHUU B
COOTBETCTBUU C nosoxenueM [lepuoauueckoi CUCTEMBI.

CamocrosiTe1bHasi padoTa

OK 01

Tema 1.2. [lepuoguueckuii

Coaep:xanue yue0HOro MaTepuaJia

2/1

3aKoH 1 Tabmua J1.1.

Teopernueckoe o0yyeHune

Menneneesa

[lepuoguueckass cucrema xumuueckux siemeHToB JI.MI. MenneneeBa. ®Puznyeckuid CMBbICI
[epuoauueckoro 3akona .M. MenzaeneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKHUX
AJIEMEHTOB, 00Pa3yeMbIX HMH TPOCTBHIX M CIIOKHBIX BEIIECTB B COOTBETCTBHU C IIOJIOKCHHEM
XUMHUUYECKOro 3MeMeHTa B [lepuognueckoit cucteme. MUPOBO33PEHUECKOE W HAYYHOE 3HAUCHUE
ITepunognuaeckoro 3akona .M. MenneneeBa. IIpornoser .M. MenneneeBa. OTKpBITHE HOBBIX
XUMHYECKUX DIIEMEHTOB.

HpaKaneclme 3aHATHSA

Pemenne  npakTUKO-OPUEHTUPOBAHHBIX  TEOPETHMUECKHUX  3aJaHUH  HAa  XapaKTEpPU3aLUI0
XMMHUYECKHX 3JIEMEHTOB «MeTaluniecKie/HEMETaUINIECKHE CBOMCTBA, JEKTPOOTPHLIATEIBHOCTD
XUMHUYECKUX DJOJIEMCHTOB B COOTBETCTBHM C HMX OJICKTPOHHBIM CTPOCHHUEM M II0JOXCHHUEM B
[IEPUOJNUECKON cUCTEME XUMHUUecKUX 3ieMeHToB JI.J. MeHneneeBa»

CamocTosiTeJibHAsI padoTa

OK 01
OK 02

Paznen 2. XumMuuyeckune peakuun

10/4




Tema 2.1. Tumnsl Copep:xanue y4e0HOI0 MaTepHaJia 4/2 OK 01
XUMHUYECKHUX PEaKIHi Teopernueckoe o0yyeHue
Krnaccudukanms W THIOBI XMMHYECKHX pEAaKIMH C ydyacTHEM HEOPraHWYECKHX BELIECTB.
CocraBneHne ypaBHEHHI peakinii COSANHEHNS, Pa3IOKEHHs, 3aMeIIeHHs, OOMEHa, B T.4. peakui
TOPEHUs, OKUCICHUS-BOCCTAHOBIICHHsS. YpPaBHEHUS OKHCIECHUSA-BOCCTaHOBIeHUs. CTeneHb )
okucieHus. OkuciuTenap M BoccTaHOBUTENb. COCTAaBICHHE W ypaBHUBAaHHWE OKHCIHMTEIBHO-
BOCCTAHOBHUTENBHBIX  pEaknMii  METOAOM  3JEKTpOHHOro  OamaHca.  OKHCIMTEIBHO-
BOCCTaHOBHTEIBHBIC PEaKIMU B MPHPOE, MPOU3BOJACTBECHHBIX NPOIECCAX M KHU3HEACSITECIbHOCTH
OpPraHu3MOB
IIpakTHYecKHe 3aHATHS
KonmuecTBenHble OTHOIIEHHUS B XUMUHU. OCHOBHBIE KOJIMYECTBEHHBIEC 3aKOHBI B XUMHHU U PacUEThI
[0 ypaBHEHWSAM XHMHYECKHX peaknuid. Monip Kak eAMHWIA KOJIWYIECTBa BelecTBa. MousipHas 2
Macca. 3aKOHBI COXpaHEHWS MAacChl W JHEprHH. 3aKoH ABOraapo. MoJSpHBIA 00BEM Ta30B.
OtHocuTeNnbHAasT IUIOTHOCTh Ta30B. PacueThl 1O ypaBHEHHWSM XHMHUYECKHX pEakuid ¢
HCIIOJIb30BAaHMEM Macchl, 00beMa (HOpMaJbHbIE YCIIOBHUS) Ta30B, KOJMYECCTBA BEIIECTBA
CamocTosiTeJbHasi padoTa -
Tema 2.2. Copep:xaHue y4eOHOT0 MaTepHaJia 6/2 OK 01
DIEeKTPOTUTHIECKASI Teopernueckoe o0yyeHue OK 04
JMCCOLMALS W HOHHBIH | Teopus 3IEKTPONUTHIECKOM JUCCcONUaui. MOHbBL DNEKTPOIHUTBI, HEANEKTPOIUTHL. Peakiuu
o0men noHHoro oomMeHa. CocraBiieHUE peakLyii HOHHOrO 0OMEHa IyTeM COCTABJICHUS UX TOJIHBIX U 2
COKpAIIIEHHBIX HOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIE peakIiny. 3aaHus Ha COCTaBJICHUE
HWOHHBIX peakIuil
IpakTHyeckne 3aHATHS )
KonrposnbHas padora Nel «Crpoenne BenecTBa 1 XUMUYECKUE PEAKIIII
CamocrosiTe1bHasi paboTa
JlabopaTopras paboTa “THITBI XUMHYECKUX PEaKITHii” .
HccnenoBanne THIOB (10 COCTaBY W KOJIMUECTBY HMCXOAHBIX M OOpa3yIOIIMXCS BEIIECTB) U 2
NIPU3HAKOB XMMHUUYecKHX peakuuil. [IpoBenenne peakunii HOHHOTO 0OMEHa, ONpENCIICHHE CPE/Ib
BOJIHBIX pacTBOPOB. 3a/laHMsl HA COCTaBJICHHE MOHHBIX PEAKIHH
Pa3gen 3. CtpoeHnne H CBOIICTBA HEOPraHUYECKHX BellleCTB 15/5
Tema 3.1. Knaccudukanus, | Conep:kaHue y1eOHOT0 MaTepHaia 4/2 OK 01
HOMEHKIaTypa u crpoenne | Teopernueckoe o0yyeHue OK 02
HEOpraHN4YecKuX BemecT | [Ipeamer Heopranudeckod xumuu. Kiaccudukanus Heopranmdeckux BemecTB. Ilpoctbie
cinoxkHbple BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIIECTB (OKCHJIBI, T'MIPOKCHABI, KHUCIOTHI,
conu). BzauMocBsI3p  HEOPraHMYECKMX  BEIIECTB. ArperaTHble COCTOSIHHSI — BELIECTBA. )
Kpucrammmueckne u amopQHbIE BemecTBa. THIBI KPUCTAUIMYECKUX PEIIeTOK (aToMHas,
MOJIEKYJISIpHAs, HOHHAs, METAJUTNYECcKasi). 3aBUCUMOCTh (PM3MUECKUX CBOWCTB BEIIECTBA OT THIA
KPUCTAJUTMYECKON pEemeTKH. 3aBUCHMOCTh XHMHYECKOW aKTUBHOCTH BEIIECTB OT BHIA
XIMHWYECKOH CBSI3M M THIIA KPUCTAIUIMYECKOH pemeTKH. [IpuaiHbl MHOrooOpa3usi BeecTB
IIpakTHYecKHe 3aHATHS 2

HOMCHKHaTypa HCOPTraHNWYCCKUX BEUICCTB: HA3BAHUEC BCUICCTBA UCXOJA U3 UX XHUMHUYECKON
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(OpMyYJIBI MM COCTaBJICHHE XUMHYECKOH (POPMYJIbI HCXO/ISl M3 Ha3BaHUS BEIIECTBA I10
MexyHapoasoit (MIOITAK) unu TpuBuansHON HOMEHKIAType. Pellenne npakTuueckux 3agaHuit
10 Kiaccu(UKanuy, HOMEHKIAType U XUMUUECKHM (OpMyJiaM HEOPraHMYECKUX BEIECTB
Pa3IMYHBIX KJIAaccoB (YrapHbIH Ta3, YIIEKUCIbIN ra3, aMMHUaK, ranieHas U3BecThb, HerameHas
U3BECTh, MUTHEBASI COJA M JPYTHX): HA3bIBATh M COCTABIIATH (DOPMYIIBI XHMHUYECKNX BEIIECTB,
OTIPENETISITh MPUHAAIECKHOCTD K Kaccy. VICTOUHUKH XUMIYecKoi nH(popmanuu (cpencTs
MaccoBoif nHpopmanuy, cetb uTepHeT U Apyrue). [lonck nHGpOpMAaLuy 1Mo Ha3BaHUIM,
HACHTH(PUKATOpPAM, CTPYKTYPHBIM (hOpMyIIaM

CamocrosiTe1bHast padoTa

Tema 3.2. ®usnko- Coaep:xkanue yue0HOT0 MaTepuaia 8/2 OK 01
XMMHYECKHE CBOMCTBA TeopeTuueckoe o0yueHue OK 02
HEOPTaHMYCCKUX BEIIECTB | Mertammsl. OOmue ¢Qusnyeckne M XUMHAYEeCKHe CBOHCTBa MeTaiuioB. CHocoOBI TIOydeHHS.
3HayeHHE METAJIOB M HEMETAIUIOB B MPUPOAC M KU3HEICATCIHHOCTH YEIOBEKA W OPTraHH3MOB.
Koppo3us MeTamioB: BUABI KOPPO3UH, CHOCOOBI 3alIWTH METAJUIOB OT Koppo3ud. Hemeramisl.
Oburme Qr3myeckie M XUMUIECKHE CBOMCTBA HEMETAIUIOB. THUIIMYHBIE CBOWCTBA HEeMeTaiioB [V— 6
VII rpymn. Krmaccudukammss u HOMEHKIATypa COCOMHEHHH HeMeTalioB. KpyroBopoThl
6I/IOFCHHI)IX QJICMCHTOB B MIPHUPOJC. XHUMHYECKHE CBOICTBAa OCHOBHBIX KJIACCOB HCOPraHNYCCKUX
BellecTB (OKCHAOB, THAPOKCUIOB, KHCIIOT, COJIEH M JIp.). 3aKOHOMEPHOCTH B U3MEHEHHU CBOWCTB
ITPOCTHIX BEIIECTB, BOAOPOAHBIX COGI[I/IHGHI/II‘/II, BBICIIUX OKCHUIOB U THAPOKCUIOB
IIpakTHYecKne 3aHATHS
CocTaBieHHE YpaBHEHHH XHMHUECKHMX peakIMi C ydaCTHEM TIPOCTBIX M CIOXKHBIX
HEOPraHWYECKHX BEIIECTB: METAJUIOB W HEMETAaJUIOB; OKCHJIOB METAJIOB, HEMETAUIOB |
an)OTCpHI)IX 3JIEMCHTOB; HCOPraHMYCCKUX KHCJIIOT, OCHOBaHUHM U aM(bOTepHI)IX TUAPOKCUIOB; 2
HEOPraHMYCCKUX COJICU, XapPAKTEPUSYIOIUX UX CBOMCTBA.
Perrenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUICCKHUX 33JaHUH Ha CBOHCTBA, COCTaB, TIOJXYYCHUE
1 0e30macHOE WCIOJIB30BAaHNE BAXHEUIIMX HEOPTaHUYECKHX BEMIECTB B OBITY M NMPAKTHYECKOU
JIeSITEIPHOCTH YEIOBEKa
CamocrosiTenbHasi padoTa -
Tema 3.3. Unentnduxanns | Cogep:kanue yueGHOro MaTepuaia 2/1 OK 01
Heopranuyeckux BemiecTs | Teopermueckoe o0ydenne - OK 02
IMpakTHYECKHE 3AHATHS | OK 04
KontponpHas padora Ne2 «CoiicTBa HEOPTaHUIECKUX BEIICCTBY
CamocrosiTenbHasi padoTa
JlabopaTopHnas pabota «neHTH()HUKANNS HEOPTAHIISCKUX BEIIECTBY.
Pemenne sKkcrepUMEHTANBHBIX 3a/lad 110 XMMHYECKAM CBOWCTBaM METAUIOB M HEMETAIJIOB, I10
pacIio3HaBaHUIO U TIOJIyYEHUIO COCJMHEHUH METaNIOB M HEMETaJIOB. 2
H}ICHTI/Iq)I/IKaHHH HECOPTraHUYCCKUX BCUICCTB C UCITIOJIb30BAHUEM HX q)HSI/IKO-XI/IMI/IquKI/IX CBOﬁCTB,
XapaKTepHBIX Ka4eCTBEHHBIX peakmuid. KadecTBeHHBIE peakunm Ha Cyiabdar-, KapOoHaT- u
XJIOPHUJI-aHUOHBI, HA KATUOH aMMOHMSA
Pasnen 4. CTpoeHHe M CBOWCTBA OPraHUYeCKUX BelIeCTB 30/9
Tewma 4.1. Knaccuduxarus, | Copep:xkaHue y4eOHOI0 MaTepuaJia 6/2 OK 01
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CTPOCHUEC U HOMCHKJIATypa
OpPraHnv4CcCKuUX BECIICCTB

Teopernueckoe o0y4yeHne

[losiBneHue U pa3BUTHE OPraHUYECKOW XUMUU Kak Hayku. [Ipenmer oprannyeckoil xumuu. Mecto
1 3HaUY€HHE OPraHWYEeCKON XUMHH B CHCTEME €CTECTBEHHBIX HayK. XHMHUYECKOE CTPOCHHUE KaK
MOPSIIOK COCAMHEHHS aTOMOB B MOJICKYJIE COIJIACHO MX BaJeHTHOCTH. OCHOBHBIC ITOJIOKEHUS
TEOpUM XUMHMUYECKOTO CTPOEHHUs OpraHuueckux coenuHeHuit A.M. Bbytneposa. VYriaeponHslit
CKeJIeT OpPraHMYeCKOW MOJEKYNbl. 3aBUCUMOCTh CBOICTB BEINECTB OT XMMHYECKOI'O CTPOCHHUS
MoJekys. M3omepus u nzomepsl. [lonarue o ¢yHkipoHanpHOW rpymnne. Papukan. ITpuHIUIED
KiIaccuUKaMy OpPraHUYeCKHX COEAMHEHUH. MexayHapoaHas HOMEHKIATypa M IPHHIUIIEI
HOMEHKJIATYpbl OpraHWYecKuX coenuHeHuid. [loHATHE 00 a30TconmepKaluX COEAWHEHUSIX,
OMOJIOTMYECKH aKTUBHBIX BellecTBax (YIieBoJax, jKHpax, Oelkax M JIp.), BEICOKOMOJIEKYJISIPHBIX
COeTMHEHUAX (MOHOMED, IMOJIMMEP, CTPYKTYPHOE 3BEHO)

HpaKanecKne 3aHATHSA

HomeHknatypa opraHM4ecKuX COSANHEHUI OTACIbHBIX KIacCOB (HACHIIICHHBIC, HCHACHIIIICHHBIC U
apOMaTHYECKUE yTIIEBOJOPO/IbI, CIIUPTHI, PEHOJBI, ANbJACTH b, KETOHBI, KAPOOHOBBIC KHCIOTHI U
ap.) CocTaBieHHE MOJNHBIX W COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJI OPraHMYECKHX BEIICCTB
OTJETbHBIX KJIACCOB, WCIOJB3YysS WX Ha3BaHHWA 1O CHCTEMATHYeCKOW U TPUBHAIBHOM
HOMEHKIAType (ITWJICH, aleTWiIeH, TiuiepuH, (eHon, (opMaibaeru, YKCyCHas KHCIIOTa,
rmunuH). Pacyersl mpocreifmeit GopMysibl OpraHUYECKOH MOJIEKYJIBI, HCXOMs U3 3JIEMEHTHOTO
coctana (B %)

CamocTosiTeJibHAsI padoTa

Tema 4.2. CpoiicTBa
OpraHuYecKuX COeAUHEHUN

Coaep:xanue yue0HOr0 MaTepuajia

15/5

TeopeaneCKoe oﬁyqelme

OU3UKO-XUMHUUECKUE CBOICTBA OPraHMYECKUX COCAMHEHMH OTAEIBbHBIX KJIacCOB (OCOOEHHOCTH
Ki1accu(UKalMd M HOMEHKJIATYpbl BHYTPH Kilacca; TOMOJIOTMYECKHH psii W obas Gopmyia;
n3oMepusi; PU3NUEcKre CBOMCTBA; XMMHUUECKHE CBOICTBA; CIIOCOOBI MOJTyUeHHs):

— IpeaebHbIE YTIeBOAOPOAB! (AIKaHbI M UKIOAIKAHbI). | OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
HCTOYHHKOB TEIUIa B TIIPOMBIIUIEHHOCTH U ObITy. CBOHCTBa NPUPOAHBIX YIIEBOAOPOIOB,
HaXO0XKJEHHE B IPUPOJIE U MPUMEHEHHE AJIKAHOB;

— HemnpeseNbHble (AIKEHbl, aJKMHBl W AJIKQJAWCHbI) W apoOMaTHYecKHe yTJIEBOJOPOAbl. [ opeHue
alleTUIEHA KaK HCTOYHHK BBICOKOTEMIIEPATYPHOTO MIIAMEHU TSl CBAPKHU U PE3KH METAIUIOB

— KHUCIJIOPOZICOJEpIKaIe COeIMHEHHs (CIUPTHl U (HEeHONBI, KapOOHOBBIE KHCIOTHI M 3(QUPHI,
IBIETUABl M KETOHBI, JKHPBI, YyriaeBoisl). IlpakThyeckoe INpUMEHEHHE 3THIJICHIJIMKOIIS,
rimunepuHa, ¢genona. [Ipumenenne Qopmanbaernia, aneranbIernia, yKCyCHOW KHCIOTHL. Mblia
KaK COJIM BBICIINX KapOOHOBBIX KHCIOT. Morolie cBOMcTBa MbLIa

— a30TcofepKallue COeAMHEHWs (aMUHBI M aMHMHOKHCIOTHI, Oenku). BrICOKOMOJEKyIsipHBIE
COCIMHEHUS (CHHTETHYECKHEe M OMOJOTMYEeCKH-aKTUBHBIC). MOHOMEp, MOJMMEp, CTPYKTYPHOE
3BeHO. [lonMMepusanys >TUIeHa KaK OCHOBHOE HAIIPABJICHUE €T0 UCTIONB30BaHUs.

I'eneTnyeckas CBsA3b MEXKAY KJIACCAMU OPraHUYECKHX COCIMHEHUI

HpaKaneclme 3aHATHSA

CBoiicTBa OpraHMYECKHX COCIMHEHHWH OTIENbHBIX KIAcCOB (TPHBHANbHAs WM MEXIyHapOIHAS
HOMEHKJIATypa, XHMMHYECKHE CBOICTBa, CHOCOOBI TONY4EHHS): NpeAeibHbIE (aJKaHBl M|
LIMKJIOAJIKAHBI), HeTIpeieIbHbIE (IKEeHBl, AJIKMHBI U KA JMEHbl) H apOMaTHUECKHE YIIIEBOAOPOIb,

OK 01
OK 02
OK 04
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coupThl ¥ (EHOJBI, KapOOHOBBIE KHCIOTHI W 3(HPHI, albJIerWAbl M KETOHBI, aMHUHBI H
AMHHOKUCIIOTBI, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMs. 3aJaHus Ha COCTABICHHE YpPaBHEHHI
XMUMHUYECKHUX peakIUi C yJacTHEM OPraHUYECKUX BEIIECTB HA OCHOBAHUU MX COCTaBa U CTPOCHHUS.
CocTtaBieHHE CXEeM peakiui (B TOM 4YHCIe IO MNpeNIoKEeHHBIM LENoYKaM MpeBpalleHut),
XapaKTepU3YIOIINX XUMHYECKAE CBOWHCTBA OpPraHMYECKUX COCAWHEHUH OTAENBHBIX KIIACCOB,
CHOCOOBI WX TIONyYEHWS] W Ha3BaHHE OPraHWYECKHX COCOUHCHHH 110 TPUBHAIBHOW WIH
MEXAYHapOIHON CUCTEMATUYECKON HOMEHKIATYPE.

PemeHre TPaKTHKO-OPHEHTHPOBAHHBIX TEOPETHUIECKUX 3aaHUH Ha CBOWCTBA OPraHMYECKHX
COCAMHEHUH OTAETBHBIX KIACCOB.

MopennpoBaHue MOJNEKYJ U XUMHUYECKUX NPEBPAIICHUH Ha IpUMEpe 3TaHa, 3THICHA, alleTHICHA
u Jp.

CamMocrosiTe1bHasi padoTa

Jlabopatopnast pabota “IlpeBpallicHHss OPraHHYCCKUX BEIECTB Npu HarpeBanuu". IlomyueHue
STUJICHA U U3YYEHHUE €ro CBOMCTB.

Tema 4.3.
Wnentudukarms
OPraHUYECKUX BEIIECTB, X
3HAYCHUE U TPUMCHCHHE B
OBLITOBOH U
MPOU3BOICTBEHHOM
NIEATENILHOCTH YEJIOBEKA

Coaep:xanue yue0HOr0 MaTepuaia

9/2

TeopeaneCKoe oﬁyqelme

Buooprannueckue coemuHeHus. [IpuMeHeHHe W OHONOTHYECKas POJb YrieBoJoB. OKHCICHHE
VIJIEBOJIOB — HMCTOYHUK OSHEPTUU KUBBIX OpraHu3MoB. OO0JIaCTH TPUMEHEHHUS aMUHOKHCIOT.
[peBpaieHust OENKOB MUINKM B OpraHu3Me. buosjormueckue (QyHKIMH OenkoB. buomornueckue
(GyHKIUHU )KUPOB. Poib OpraHiyecKol XMMHUHU B PEIIICHUU TPOOJIeM MUIEBOH 6e30macHOCTH. PoJib
OpTaHMYECKOM XWMHU B pEIICHHH TNPOOIEM 3SHEPreTHYecKOH OE30MacHOCTH, B Pa3BUTHH
MEIWINHBI, CO3JaHWM HOBBIX MAaTEepPHAaJOB, HOBBIX HCTOYHHKOB SHEPTHH (AIbTCpHATHBHEIC
HUCTOYHUKH SHeprun). OmacHOCTh BO3MEHCTBHS HA KHWBHIC OPTaHU3MBI OPTaHUYECKHAX BEIECTB
OTIENFHBIX KIIACCOB (YIJIEBOAOPOABI, CIHPTHI, ()EHOIBI, XJIIOPOPTaHHMYECKUE MPOU3BOIHEIC,
QIBICTUIBI U JIP.), CMBICT ITOKA3aTellsl IPEIENbHO JOITYCTUMOM KOHIICHTPAIIH

IIpakTHyeckue 3aHATHSA

KontponpHas padora Ne3: « CTpyKTypa U cBOICTBa OPraHMYECKUX BEIIECCTBY

CamocrosiTe1bHasi padoTa

JlabopaTopHnas pabota: “VaeHTH)UKAINS OPTaHUIECKUX COCTIMHECHUH OT/IEFHBIX KIIACCOB™
Wnentndukanms opraHMYECKHX COSIMHEHHH OTIENBHBIX KJIAaccoB (Ha IIPUMEpE allbJIETrnaoB,
KpaxMaja, YKCYCHOM KHCJIOTBI, OCJKOB M T.II.) C HCIOJB30BaHHEM HUX (HUIUKO-XUMHUSCKUX
CBOMCTB M XapaKTEePHBIX KaUeCTBEHHBIX peaknuil. JleHaryparus Oenka npu HarpeBaHuU. LIBeTHbIE
peakiuu OeikoB. BO3HHKHOBEHHE aHAJIMTUYECKOTO CHUTHAJTa C TOYKM 3PEHUS XUMHUYECKHX
MPOLIECCOB MpPU MPOTEKaHHMHM KAYECTBEHHOW peaklnH, MO3BOJLSIIOMEH HISHTU(PUIPOBATH
IIpe/UI0’KEHHBIE OPraHWYEeCKHE BEIIeCTBa

OK 01
OK 02
OK 04

Pa3nen 5. Kunernueckue u

TCPMOAMHAMHUYICCKHEC 3AKOHOMEPHOCTH IMPOTCKAHUA XUMHNYCCKHUX peammifl

4/2

Tema 5.1. CkopocTb
XUMHUYECKUX PEaKIMil.

Coaep:xanue y4e0HOT0 MaTepuaa

4/2

TeopeTuueckoe ooyuenue

OK 01
OK 02
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Xumuueckoe paBHOBECHE

CKOpOCTB peakifu, e¢ 3aBUCUMOCTh OT PAa3JIMYHBIX (DAKTOPOB: MPUPOJIBI PEATUPYIOIIUX BEIICCTB,
KOHIIEHTPALMK PEearupyIouInX BEUIECTB, TEMIEPATypbl U IUIOLIAAN PEAKIIMOHHON MOBEPXHOCTH.
TemoBbie d3PHEKTHI XUMHYCCKIX peakImMid. DK30- U SHAOTepMHYEcKHe peakiuu. O0paTuMocTh
peakimii. XUMHYECKOE PABHOBECHE U €r0 CMEINCHHE IOJ JCHCTBHEM pa3IMYHBIX (PAKTOPOB
(KOHIIEHTpanysl PEareHTOB WM TPOIYKTOB DPEaKIWH, NaBJICHHE, TeMIepaTrypa) A CO3JaHHS
ONTUMAJILHBIX YCIOBHUH NpoTeKaHusi xumuieckux npoueccos. [Ipunnun Jle [llatense

HpaKanecKne 3aHATHSA

Pemenre mMpakTHKO-OPUEHTUPOBAHHBIX 33JaHUH Ha aHAIN3 (pAaKTOPOB, BIMAIOIINX HA M3MECHEHHUE
CKOPOCTH XMMUYECKON PEaKIUH, B T.9. C TO3UIMH SKOJIOTUIECKH IETIECO00PA3HOTO TTOBEICHNUS B

ObITy M TPYIOBOW IEATEIHPHOCTH B LEJNAX COXPAHEHUS CBOETO 37I0POBbS M OKpPY’KaroIeH 2
MIPUPOJHOH cpenbl.—PelieHre NpakTHKO-OPUEHTUPOBAHHBIX 3a/JlaHAH Ha NMPUMEHEHHE NPHHIIMIIA
Jle-Illatense Uil HAXOXKACHHUS HANpPABICHUS CMELICHUS PABHOBECHS XHMHUYECKOM DPEaKIUu |
aHaJIu3 q)aKTOpOB, BJIMAIOOIMX HA CMCHICHUC XUMHNYCCKOT'O paBHOBECHUA
CamocrosiTe1bHasi padoTa -
Pasnea 6. PacTBopbl 4/1
Tema 6.1. Coaep:xanue yueOHOr0 MaTepuajia 31 OK 01
IonsiTre o pacTBOpax TeopeTuyeckoe o0y4enue OK 02
PacTBopenue Kak GPU3MKO-XUMHUYECKHH TIporecc. PacTBopbl. Cioco6bI IPUTOTOBIEHHS PACTBOPOB. OK 07
PactBoprMocTh. MaccoBasi 7oy pacTBOpEeHHOro BeriecTBa. CMBICH TOKazaTens MpeaeibHO
JOIYCTUMOIM KOHIEHTPAIllMM W €ro HCIOJb30BaHUE B OLIEHKE 3KOJIOTMYECKOH Oe3011acHOCTH. 2
[IpaBusia 3KOJIOTHYECKH LIEJIECOO0PA3HOT0O NOBEICHHUS B OBITY U TPYIIOBOMH JIESTENLHOCTH B LIENSX
COXpAaHEHMs] CBOEro 3J0POBbS M OKpY KaroUled MPUPOIHON Cpelbl; OMACHOCTbh BO3JEHCTBHUS Ha
KMBBIE OPTaHNU3MBbI OTIPEJICIICHHBIX BEIECTB.
IIpakTnyeckue 3aHATHSA
Pemenne NpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJaHU Ha PacTBOPHI, HCIIOJIb3YEMbIE B 1
OBITOBOI M IPOM3BOACTBEHHON JICSITENEHOCTH YEJIOBEKA
CamocrosiTe1bHasi padoTa -
Tema 6.2. UccnenoBanne | Copeps:kaHue y4eOHOI0 MaTepHajia 1 OK 01
CBOMCTB pacTBOPOB Teopernueckoe o0yyeHune - OK 02
IMpakTHyecKue 3aHITHS - OK 04
CamocrosiTenbHasi padoTa
Jlaboparoprast pabota «llpuroroBieHue pacTBOpoB». I[IpHTOTOBICHME pPacTBOPOB 3aJTaHHOM 1
(MaccoBo#, %) KOHUIEHTpauuu (C MPAaKTHKO-OPUEHTUPOBAHHBIMH BOIPOCAMM) M OIIpeIeiIeHHUE
cpeabl BOJHBIX pacTBOpOB. PerreHue 3a1a4 Ha IPUTOTOBJIIEHUE PACTBOPOB
Pazgen 7. Xumus B ObITY H IPOM3BOJACTBEHHON e TEJbHOCTH YeT10BEKA 8/6
Tema 7.1. Xumus B 6piTy 1 | CopmeprxaHue y4eOHOT0 MaTepHaJia 8/6 OK 01
MPOU3BOJICTBEHHOU Teopernueckoe o0yyeHune OK 02
JIEATENBHOCTH Y€JI0BEKA Hoselimue nocTwkeHWs XUMHYECKOM HAyKH U XUMHUYECKOW TexHojoruu. Pomp Xxumuu B OK 04
obecrieueHnH KOOI MIEeCKOH, SHEPTeTHYECKON W NMHUIIEBOH 0€30MacHOCTH, Pa3BUTHH MEIUIIUHEI. 2 OK 07

HpaBI/ma IOMCKA U aHaJIn3a XUMHUYECKOU I/IH(l)OpMaIII/II/I H3 Ppa3INnYHbIX UCTOYHUKOB (Haquaﬂ nu

y4ueOHO-Hay4YHasl IUTepPaTypa, CPeJICTBA MACCOBOM MHpOpManny, ceTb VHTepHET)
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IIpakTnyeckue 3aHATHSA

Ilouck u aHaau3 KEHMCOB O NPUMCHCHUN XUMHUYCCKUX BCIICCTB U TEXHOJIOTUM C yueToOM 6y,ay1ue171
HpO(lJeCCI/IOHaJ'ILHOI‘/'I NEATENLHOCTH II0 TEeMaM: BaKHEHIIHe CTPOUTCIIbHBIC MaTCpHalbl,

KOHCTPYKIIMOHHBIE MaTepuaibl, KpPacKd, CTEKJO, KepaMuKa, MaTepuanbl Ui SJIEKTPOHUKH, 6

HaHOMAaTepHalbl, TEeKCTUIbHbIE BOJIOKHA, MCTOUYHHUKH JHEPTUHU, OpraHUYECKHEe W MHUHepajbHbIe

yaoOpeHus, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XMMUSL.

3ammura: IlpencraBieHne pe3ybTaTOB PEIICHUS KeHCOB B (hopMe MUHHU-IOKJIA/Ia C IPEe3CHTANEH

CamocTosiTe1bHasi padoTa -
ITpomexyTouHas arrectauus (g depeHuIMpPoOBaHHBIN 324€T) 2
Bcero: 80
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3. YCJIOBHS PEAJIM3AIIMN ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JANCHUIIJIMHBI
3.1. TpeOboBaHusi K MUHMMAJbHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00eCIedeHUI0

Jist  peanuzanMyd  IpOrpaMMbl  AUCHUIUIMHBI  JIOJDKHBI  OBITH  MPEyCMOTPEHBI
CJIeIyIOIME CHelHalbHbIe TOMEIECHUS: y4eOHbI KaOMHET €CTeCTBO3HAHUS C METOJMKOU
MIPENOIaBaAHMS.

O6opynoBanne y4yeOHOro kaduHera (HALJAAHBbIE MOCOOMs):  HaOOPHI
IapOCTEP>KHEBBIX MOJIEIEH MOJEKYJI, MOAEIN KPUCTAUIMYECKHX PEIIETOK, KOJUIEKIIHH
MIPOCTHIX U CIIOKHBIX BEIIECTB /WM KOJUICKIIMH TTOJMMEPOB; KOJUICKITUS TOPHBIX MTOPOJ U
MUHEpaJioB, Tabmuma MenjeneeBa, ydeOHble (UIBbMBI, IM(PpPOBBIE 00pa3oBaTEIbHbBIC
pECYpCHI.

Texnnueckue cpeacTsa 00ydyeHHUsi: KOMIBIOTEDP C YCTPOMCTBAMU BOCIIPOU3BEICHHUS
3ByKa, MPUHTEP, MYJIbTUMEIUA-IIPOCKTOP C AKPAHOM, MYJIbTHUMEAUNHAs J0CKa, yKa3Ka-
MPE3EHTEP I NPE3CHTALINM.

OobOopynoBanue Jiadoparopud H PpadoYux MecT JadOpPaTOpPMU: MEH3YPKH,
MUNETKU-KANEIbHUIIBI, TEPMOMETPBI, MHUKPOCKOI, JyMbl, MNPEIMETHbIE U TOKPOBHBIC
CTEKJIA, TUIAHILIETHI JIJIsl KamelbHbIX peakiuil, (QuibTpoBajdbHas Oymara, MPOMBIBAIKHU,
CTEKJISIHHbIE MPOOUPKH, PE3UHOBBIE MPOOKHU, (POHAPUKHU, HAOOP PEAKTHBOB, CTECKIISITHHBIC
MaJOYKH, IITATUBBI JUIsI TIPOOUPOK; MEPHBIC IMIWHIPHI, BOPOHKU CTEKJISIHHBIE, BOPOHKH
nenutenbHble muuHApuYeckue (50-100 mit), cTynku ¢ nectukom, ¢GappopoBbIe YaIIKH,
MUHIEThI, QUIbTPhl OyMa)KHbIE, BaTa, MapJis, YacOBBIE CTEKJA, AJICKTPOIUIUTKH,
7a00paTOPHBIE ITATUBBI, CIIUPTOBBIE TOPEIKH, CIUYKU, PUOOP JI MOJYyYSHUS ra30B (WU
nmpoOupKa C ra300TBOJIHON TPYyOKOIf), AepKaTeNu Jyisi MPOOUPOK, CKISIHKU JJISI XpaHEHUS
PEAaKTUBOB, pa3JAaTOYHBIC JIOTKU, Xumuuyeckue crakanbsl (50, 100 u 200 mu); mmarenu;
MUHIIETHI; TUTEIIbHBIE MU, CEKyHIOMEPHI (TaiMephl), MepHbIe pooupku (Ha 10—20 mi)
u MepHbie Koiobl (25, 50, 100 u 200 M), BoasiHas OaHsl (MJIM TEPMOCTAT), CTEKJISTHHBIC
MajJouky; KOHWYeckue Koyowl st TutpoBanus (50 u 100 Mi1); MHAMKATOPHBIE TTOJIOCKH IS
onpenenenuss pH u craHgapTHas WHIWKATOpHAsl IIKalla, YHUBEPCAJIbHBIA WHANKATOD;
nunetkd Ha 1, 10, 50 mun (mnm po3atopsl Ha 1, 5 u 10 M), OropeTku Il TUTPOBAHUSA,
MeauuuHckue mmnpuibl Ha 100—-150 mu, nabopatopHble W/WnKM aHanuTHYEeCKue Bechl, pH-
METpBI, CYIIWIBHBIN miKad, U p. JJabopatopHOe 000pyI0BaHUE.

3.2. MuopmanuoHHoe obecnedeHne peau3auu NporpaMmmMbl

OcCHOBHBIE HCTOYHUKH
Jnsa nmpenonasarenein
1. ®uzuka: yueOHOe mocoOue sl cpeHero npodeccuoHalbHOTO 00pa3oBaHus / OTB.
pen. Amutpuesa B.®D. — M.: U3narensctBo FOpaiit, 2022.



2. bnarun A.B. Actponomus: yue6Hoe mocobue / A.B. bmarun, O.B. KotoBa. — M.:
Nudpa-M, 2022.

3. ITaBnoB C.B. Actponomusi: yueOHnoe nocooue / C.B. [TaBnoB. — M.: Uadpa-M, 2022.

4. Yapyrun B.M. Actponomusi: yuebnoe nocodue ans CI1O / B.M. Yapyrun. CapaTos:
[Ipodobpazosanue, Ait [Iu Ap Menua, 2019.

JIns cTyneHToB

1. ®usuka: yaeObHOoe mocoOue s cpeHero npodeccuoHalbHOTO o0pa3oBaHus / OTB.
pen. Imutpuesa B.®. — M.: U3natensctBo Opaiit, 2022.

2. Yapyrun B.M. Actponomusi: yuebnoe nocodue ans CI1O / B.M. Yapyrun. CapaTos:
[IpodoOpazoBanue, At [lu Ap Menua, 2019.

JlonoJIHUTEIbHbIE HCTOYHUKHU
Jnsa npenonaBarenei
1. T'yceitxanoB M.K. OcHoBbl actpoHomuu: yueOHoe mocobue mis CIIO / M.K.
I'yceitxanoB. — 2-e usn., crep. — CII6: Jlans, 2022.
2. SIzeB C.A. Actponomus. ConHeyHasi cucTeMma: y4eOHOe MocoOHue ISl CPEIHEro
npodeccuonansHoro odpaszoBanus / C.A. f3es; nox pen. B.I'. Cypauna. — 3-e usn.,
nepepab. u pom. — M.: U3natensctBo FOpaiit, 2022.

JIns cTyneHToB
1. T'yceitxanoB M.K. OcnoBbl actpoHomuu: ydeOHoe mnocobue mna CIIO / M.K.
['yceiixanoB. — 2-e u3z., crep. — CII0: Jlans, 2022.
2. SzeB C.A. Actponommsa. ConHewHass cHUCTeMa: y4eOHOE MmocoOue sl CPeIHEero
npodeccuonansHoro odpaszoBanus / C.A. f3es; nox pen. B.I'. Cypauna. — 3-e usn.,
nepepab. u nom. — M.: U3natensctBo FOpaiit, 2022.

[IpodeccronanpHbIe 0a3bl TaHHBIX

pravo.gov.ru - OpunuanbHbli HHTEPHET-NOPTaN MPaBOBOK MH(MOpMAIUU

www.edu.ru — denepanbHblii mopTan Poccuiickoe oopazoBaHue

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSI
OBIHIEOBPA3OBATEJBHOU JUCIUITJINHBI
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KonTponb 1 omeHka pe3yiabTaTOB OOYYEHHs] OCYIIECTBISIETCS MPENojaBaTeieM B
npolecce MPOBEICHUs MPAKTUUECKUX 3aHATUH M JJA0OpaTOPHBIX pabOT, TECTUPOBAHMS, a
TaK)Ke BBIMOJIHEHUS! 00yYarONUMUCS WHIUBUTyIbHBIX 3aJJaHUM, TPOEKTOB, UCCIEOBAHUM.
Pesynbrartel OOydeHMs] ONpENENsioT, YTO OOydyaromuecs JOJDKHBI 3HAaTh, NMOHUMATh H
JEMOHCTPUPOBATH 110 3aBEPUICHUN W3YYECHHS JUCLHUILIINHEI.

Hns  QopmupoBaHusi, KOHTPOJII U OICHKM pPE3yJbTaTOB OCBOCHHS Y4eOHOM
JUCUUIUIMHBI UCIOJIB3YETCS CUCTEMA OLIEHOYHBIX MEPONPHITHI, MpEACTaBISoIas co0oi
KOMIUIEKC Y4Y€OHBIX MEpONPUATUH, COINIACOBAaHHBIX C pe3yJbTaTaMH OOy4YeHHUS U

chopmynupoBadHbix ¢ yaetoM OI'OC COO (mpeameTHbIe pe3ybTaThl O JUCHUILUIMHE) U
dIr'oC CIIO.

Ne OK | Monayas/Paznaen/Tema | Pe3yabTaTt 00yueHnust | Tunel OLIEeHOYHBIX MEPONPUATHI
I OcHoBHOe coJep:KaHHe
1 Paznea 1. OcHoBbI @DopMyJIHpoBaTh 0a30BbIE
CTPOEeHHs BelecTBa TMOHSATHS W 3aKOHBI XUMHH
1.1 | OKO01 CtpoeHue aToMOB CocTaBisITh XUMHYECKHE 1. Tect «CtpoeHre aTOMOB XUMHYECKHUX
XUMHYECKHX 3JICMEHTOB U (hopMyIIBI COeTMHEHHH B AJIEMEHTOB U MIPUPOIa XUMHUIECKOI
MPHUPOAA XUMUIECKOH CBS3H |COOTBETCTBUH CO CTETICHBIO CBSI3I.
OKHCJICHUSA XUMHUYCCKHUX 2. 3auaq1/1 Ha COCTAaBJICHUC XUMHYCCKHUX
DJIEMEHTOB, UCXO/S U3 (opMyJI IByXaTOMHBIX COEIMHEHHIA
BAJICHTHOCTHU U (okcumoB, cyb(UA0B, THAPHIOB U T.IL.).
3JIEKTPOOTPHUIATETFHOCTH 3. 3ajaHus Ha UCTIOIb30BAHKE

XHUMHUYECKON CMMBOJIMKY U Ha3BaHUM
COCIMHEHU 110 HOMEHKJIaType
MEXTyHapOIHOTO COI03a TEOPETHUECKOM
U TIPUKIIATHON XUMHUHU ¥ TPUBHAIBHBIX
Ha3BaHWUM JII COCTABICHUS XUMHICCKUX
(hopMyI1 IByXaTOMHBIX COSTHHEHUIH
(oxcumoB, cynb(GUAOB, THAPHUIOB U T.I1.)
U APYTHUX HEOPraHUYECKUX COEIMHEHUI
OTJEIbHBIX KJIACCOB

1.2 | OK 01 Ilepuoauueckuii 3aK0H U XapaxkrepuzoBars xumuueckue |1. Tect «Merammnueckue /
OK 02 tabauua JI.11. MeneneeBa  |3JIEMEHTBI B COOTBETCTBHH C UX |HEMETAJUIMUECKUE CBOHCTBA,
MTOJIOKEHUEM B TIEPHOAMICCKON |3IEKTPOOTPUIIATEIBHOCTE U CPOJICTBO K
CUCTEME XUMHYCCKHUX AIEKTPOHY XUMHUYECKHX JIIEMEHTOB B

anemenToB JI.J1. MeHneneeBa  |COOTBETCTBHE C UX NEKTPOHHBIM
CTPOCHHEM W TIOJI0KCHHUEM B
MIEPHOINIECKOHN CHCTEMEe XUMUIECKUX
snemenToB [I.. MenpaeneeBay.

2. [IpakTryeckue 3agaHus Ha
YCTaHOBJIEHHUE CBSI3U MEX]y CTPOCHHUEM
ATOMOB XMMHUYECKUX JIEMEHTOB U
MEPUOANYECKUM N3MEHEHHUEM CBOMCTB
XUMHUYECKHX JJIEMEHTOB U UX
COEJIMHEHUI B COOTBETCTBUH C
nosioxxenueM [leproanueckoit cucreme.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHus Ha
XapaKTepU3aLnI0 XUMUUECKUX
3JIeMEHTOB: «MeTamnyeckue /
HeMEeTaNINIeCKUe CBOMCTRA,
3JIEKTPOOTPHUIIATEILHOCTD U CPOJACTBO K
AJICKTPOHY XUMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX IEKTPOHHBIM
CTPOEHHUEM H TOJIOKCHHEM B
MEPUOUIECKON CUCTEME XMMHYECKHIX
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OK

Mopyas/Paznen/Tema

PesyabTaTt 00yuenns

THNBI OlIEeHOYHBIX MePONPUATHI

anemenToB JI.1. MenaeneeBay

Pazgea 2. Xumuueckue
peakiuu

XapaKTepmonaTL THIIBI
XUMHUYICCKUX peammﬁ

Konrpoabshas padora
«CTpoeHHe BelleCTBa M XUMHYECKHe
peakmum»

2.1

OK
OK

01
04

Tunel XUMUYECKUX peakuil

CocTaBisTh peaxiyu
COEIMHEHUSI, PA3JIOKCHUS,
oOMeHa, 3aMEIIeHN,
OKHCJIUTEIBHO-
BOCCTAQHOBHTEJbHBIC PEAKITUH

1. 3amaun Ha cocTaBleHHE ypaBHEHUN
peaxkuuii:

— COCJIMHEHMS, 3aMEILCHNUS, Pa3JIOKEHUs,
oOMeHa;

— OKHCIIUTENBHO-

BOCCTaHOBHTEIIBHBIX PEAKIIUH C
HCTIONB30BaHMEM METOAA 3JIEKTPOHHOTO
GamaHca.

2. 3aga4n Ha pacyeT MacChl BEIIECTBA
nnm o0bpEMa

ra30B [10 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce MM 00BEMY OIHOTO M3
YUYaCTBYIOLIMX B PEaKIMU BELIECTB;
pacuérbl

Macchl (00bEMa, KOJTMYECTBA BEIECTBA)
MIPOYKTOB PEAKIMH, €CJIN OJHO U3
BEIIECTB UMEET IPUMECH

2.2

DIEeKTPOTUTHIECKAS
UCCOLMAIs U HOHHBIN
o0OMeH

CocraBisTh ypaBHEHHS
XUMHUYECCKUX PCAKIUHU MOHHOT'O
oOMeHa ¢ y4acTHem
HCOPraHM4CCKUX BCUICCTB

1. 3amaHusg Ha COCTaBJICHHE
MOJIEKYJISIPHBIX U MOHHBIX PEaKIIHi ¢
Y4acCTHEM KHCIIOT, OCHOBAHMI U COJIeH,
YCTaHOBJICHUE U3MEHEHUS KHUCIOTHOCTH
cpenbl

2. JJaboparopuas pabota "Tumsl
XUMHUYECKHUX peaKiuii”

Pa3nen 3. CTpoenue u
CBOMCTBA HEOPraHUYECKUX
BeleCTB

HUcciienoBaTh cTpoeHUE H
CBOMCTBA HEOPraHUYECKHUX
BelIeCTB

KonTpoabHas pa6ota
«CBoOICTBA HEOPraHMYeCKUX
BeIIECTB)»

3.1

OK

01

Knaccudukanus,
HOMEHKJIATYpa U CTPOCHHE
HCOPraHUYCCKUX BCUICCTB

Knaccuduuuposats
HEOPTraHUYECKUE BEIIECTBA B
COOTBETCTBUHU C UX CTPOCHUEM

1. Tect «HomeHKIaTypa 1 Ha3BaHUE
HEOPraHMYECKHUX BEIIECTB MCXO/S U3 MX
XUMHUUECKOIT (DOPMYIIBI UITH COCTABIICHUE
XUMHYECKOH (POPMYIIBI UCXOIS U3
HAa3BaHUS BEIECTBA IO MEKIYHAPOIHON
WA TPUBUATEHOW HOMEHKIIATYPE».

2. 3agauu Ha pacueT MacCOBOH J10JIU
(Macchl) XUMHUYIECKOTO JJIEMEHTA
(coenuHEeHHS) B MOJICKYJIE (CMECH).

3. [IpakTudeckue 3a1aHus MO
KIaccuUKAIK, HOMEHKJIATYPE U
XUMHYECKHM (HhOopMyJiam
HEOPraHMYECKUX BEIECTB Pa3InIHBIX
KJIaCCOB.

4. IlpakTryeckue 3aaHus Ha
OIpeIeIICHUEe XMMHICCKON aKTHBHOCTH
BEIICCTB B 3aBUCHMOCTH BUJIA
XUMHYECKOH CBSI3U U THIIA
KPHUCTAJUTUIECKOM PeICTKH

3.2

OK
OK

01
02

TIK...

DU3NKO-XUMUYECKHE
CBOMCTBA HEOPraHUYECKHUX
BEIIECTB

VYcTanaBnuBaTh 3aBUCUMOCTD
(hMBUKO-XMMHYECKUX CBOWCTB
HEOpPTraHWYECKHUX BEIIECTB OT
CTPOEHHS aTOMOB ¥ MOJIEKYJI, a
TaK)Ke€ TUIA KPUCTAIINYECKON
peleTku

1. Tect «OCOOEHHOCTH XUMHYECKIX
CBOWMCTB OKCHIOB, KUCJIOT, OCHOBaHH,
aM(OTEPHBIX THAPOKCUIOB U COJICID.
2. 3aaHus Ha COCTaBJICHUE YPaBHEHUH
XUMHNYCCKUX peaxum‘/i C y4aCcTuem
MIPOCTBIX U CIIO’KHBIX HEOPTaHMYECKUX
BEIIIECTB: OKCHJIOB METAIIJIOB,
HEMETaJUIOB ¥ aM(OTEPHBIX IJIEMEHTOB;
HEOPraHUYECKUX KHCIIOT, OCHOBAHHH U
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OK

Mopyas/Paznen/Tema

PesyabTaTt 00yuenns

THNBI OlIEeHOYHBIX MePONPUATHI

aM(pOTEPHBIX TUAPOKCHUIIOB,
HEOPTaHUYECKUX COJIEH,
XapaKTepU3YIOIMNX UX CBOWCTBA H
CIIOCOOBI TIOTyYEHUSI.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOpEeTUIeCKHe 3aJaHUsI Ha CBOWCTBA U
MOJTyYeHHE HEOPTAaHNIECKHUX BEIICCTB

3.3

OK 01
OK 02
OK 04

Wnentudukarms
HEOPTraHMYECCKHUX BEIICCTB

HccnenoBaTh KaueCTBEHHbBIC
peaku HCOPraHNICCKUX
BCIIICCTB

1. [IpakTUKO-OPUEHTUPOBAHHBIC 3aTAHUSI
0 COCTABJICHUIO XUMHUCCKUX PEAKIIUH C
y4acTHEeM HEOPTraHUYECKHUX BEUICCTB,
HCTIONB3YEMBIX U UX UICHTH(PHUKALINH.
2.JIabopaTopHast paboTa:
“Unertudurarys HeOPraHUICCKUX
BemIecTB”

Paznen 4. Ctpoenue u
CBOMCTBA OPraHNYeCcKUX
BelllecTB

HccaenoBats cTpoeHue u
CBONCTBA OPraHNYeCcKUX
BellleCTB

KonTpoabsnasi padora
«CTpoeHHe U CBOHCTBA OPraHN4ecKuxX
BelIecTB»

4.1

OK 01

Kinaccudukanms, ctpoeHue u
HOMEHKJIATypa OpPTaHHIECKIX
BCIIICCTB

Knaccuguiuposath
OpraHUYECKHE BEUICCTBA B
COOTBETCTBHH C MIX CTPOCHHEM

1. 3aganus HA COCTaBJICHUE HA3BaHUI
OpPTaHUYECKUX COCTUHCHUII 110
TPUBHAIILHON WIJIM MEXITyHApPOTHON
CHCTEMaTHYECKOH HOMEHKIIATYPE.

2. 3amaHus Ha COCTABJICHUE TIOHBIX
COKpAIIICHHBIX CTPYKTYPHBIX (OPMYIT
OpPraHMYECKUX BEIIECTB OTJEIbHBIX
KJIaCCOB.

3. 3agauu Ha ompeseneHue npocreimeit
(GhopMyJIBI OPraHHYECKOU MOJICKYJIBI,
HCXOJI U3 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHUYECKuX
COEIMHEHU N

VcTanaBnuBaTh 3aBUCHMOCTD
(1)I/I3I/IKO-XI/IMI/I‘I€CKI/IX CBOICTB
OpraHU4Y€CKUX BCIIECTB OT
CTPOCHU MOJICKYJI

1. 3agaHus Ha COCTaBJICHUE YpaBHEHUH
XUMHYECKHUX PEaKIIid ¢ yIacTHEM
OpPTraHUYECKUX BEIICCTB HA OCHOBAHUH
UX COCTaBa U CTPOCHHUSL.

2. 3a1aHud Ha COCTaBJICHUE YPABHEHUH
XUMHUYECKUX peaKlnii,
WITIOCTPUPYIOMUX XUMHUIECKHE
CBOMCTBA C YY€TOM MEXaHU3MOB
MPOTEKAHUS TaHHBIX PEAKIHI U
TCHETUYECKOM CBS3M OPTaHUYECKUX
BEIIECTB Pa3HBIX KJIACCOB.

3. PacueTHbIe 3a1a9u IO YpaBHEHUSAM
peaxImii ¢ y9acTHEM OPTaHUIECKUX
BEIIIECTB.

4. JlaboparopHas pabota “IIpeBpamieHus
OpPraHUYECKUX BEIIECTB IPU
HarpeBaHuun"

43

OK 01
OK 02
OK 04

Nnentuduxanms
OpPTaHUYECKUX BEIICCTB, HX
3HAYCHHUC U IPUMCHEHHUE B
OBITOBOM U
MPOU3BOJICTBCHHOM
JIeATEeILHOCTH YeJIOBEKa

WccnenoBaTh kaueCTBEHHbBIE
peaKlny OpraHuYeCcKux
COEIUHEHUH OTACIbHBIX
KJIaCCOB

1.IIpakTUKO-OpUEHTHUPOBAHHBIE 3aJaHHS
IO COCTABJICHUIO XUMHYECKUX PEAKIUH C
y4acTHEeM OPTaHHYECKUX BEIIECTB, B T.Y.
HCTIONB3YEMBIX JUIS UX UICHTH(PHKAIUN
B OBITY ¥ IPOMBIIUICHHOCTH.
2.JIabopaTopHast paboTa:
“UnenTrdukanus opraHAYECKIX
COEIMHEHUN OTJAEIbHBIX KJIaCCOB”

Paznen 5. Kunernueckue u
TepMOAUHAMUYECKH e
3aKOHOMEPHOCTH
NMPOTEKAHUSI XUMHUYECKUX
peaxkuuii

XapakTepu30BaTh BJIUsIHHE
Pa3INYHbIX (PAKTOPOB HA
PaBHOBecCHE U CKOPOCTH
XUMHUYECKUX peakuuii
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Ne OK Monyas/Pa3nen/Tema PesyabTaTt 00yuenns THNBI OlIEeHOYHBIX MePONPUATHI

5 OK 01 CKOPOCTb XUMUYECKHUX XapakTepu30BaTh BIUSHHUE IIpakTHKO-OpUEHTHPOBAHHBIE

OK 02 peakiuii. Xumudeckoe KOHIICHTPAIIMH PEarupymoIINX |TeOPETHUYECKHE 3a1aHMs Ha aHAJIN3
paBHOBECHE BEIIECTB ¥ TEMIIEPATypHI HA (haKTOpPOB, BIUSIONINX HA H3MEHEHHUE

CKOPOCTh XUMHYECKUX PEAKIHi |CKOPOCTH XUMHIECKOH PEaKIHu.

XapakTepHu30BaTh BIUSHUE ITpakTHKO-OpHEHTHPOBAHHBIC 3a1aHUS

N3MECHEHHS KOHIICHTPALNN Ha npumeHeHne npuniuna Jle-1llarense

BEIIECTB, PEAKINH CPEAbI U JUISL HAXOJK/ICHHS HAIIPaBJICHUS

TeMIIepaTypbl Ha CMEIICHUE CMEILEHNUS PABHOBECHS XUMUUECKOI

XUMHUYECKOTO paBHOBECHS peakuuu ¥ aHanu3 GakTopos,
BIIMSIIOIIUX HAa CMEIEHHE XUMHYIECKOTO
paBHOBeCHS

6 HccaenoBaTh HCTUHHBIE
Pa3znes 6. PacTBopbl PACTBOPBHI ¢ 3aAaHHBIMHI

XapaKTepUCTUKAMHU
6.1 | OKO01 IIonsTue o pactBopax PaznnuaTh HCTHHHBIE pacTBOPHI | 1. 3aKaun Ha MPUTOTOBICHUE PACTBOPOB.
OK 02 2. IIpakTUKO-OpUEHTUPOBAHHBIE
pacueTHbIe 33JaHHUs Ha JTUCIIEPCHBIC
CHCTEMBI, HCIIOJIb3yeMbIe B OBITOBOM U
MPOHU3BOJCTBEHHON AEATEIBHOCTH
YeJIoBeKa
6.2 | OK 01 HccnenoBanue cBOMCTB HccnenoBath GU3HKO- JlaboparopHas paboTa
OK 04 pacTBOpOB XUMHUUYECKHE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
HCTHHHBIX PACTBOPOB

II | IIpodeccnoHAILHO-OPHEHTHPOBAHHOE cOAep:kaHUe (CO/lepKkaHNe MPUKJIATHOT0 MOAYJIS)

7 Paznen 7. OneHnBaTh MOCJAEACTBUA 3amura Keiica (¢ yaeToM Oyaymeit
Xumus B ObITY M OBITOBOM U npogeccuoHANbHOI 1esiTeIbHOCTH)
TMPOU3BO/ICTBEHHOMI NMPOU3BO/ICTBEHHOM
JesiITeJIbHOCTH YeI0BeKa AesiTeJIbHOCTH YeI0BeKa C

MO3UIMH PKOJTOTHIECKOM
0e30macHOCTH
OK 01 Xumus B ObITY H OrneHuBaTh MOCIEICTBUS Keiic (c yuetom Oymymieit
OK 02 IPOU3BOJCTBEHHOU OBITOBOI1 M MPOM3BOACTBEHHON |MPO(ECCHOHANBHOMN NEesITENEHOCTH)
OK 04 JIeSITEIbHOCTH YEJI0OBEKA JIESITEJIbHOCTH YEJIOBEKA C Bo3MmokHBIE TEMBI KEHCOB:
OK 07 MO3HUIUHA DKOJIOTHYECKOMI 1. [Toremienue kauMara u

6e30macHOCTH

BBICBOOOX/ICHNE I'a30BBIX THAPATOB CO
JTHa OKeaHa.

2. Bynymue matepuainsl 1715 aBua-,
MAaIIMHO- ¥ MPUOOPOCTPOCHHUS.

3. HoBble MaTepHabl A1 CONHEYHBIX
Oarapeii.

4. JlexapcTBa Ha OCHOBE PACTUTEIIBHBIX
npenapaToB
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JUCT UBMEHEHUWH U JIONOJTHEHU M, BHECEHHBIX

B PABOYYIO ITPOT'PAMMY

Ne N3MCHCHMA, JaTa BHCCCHUA U3MCHCHU, Ne CTpaHUIbl C ©3BMCHCHHUCM;

BbLJIO

CTAJIO

OcHoBaHue:

IToamnuck Jimia, YTBEpAUBIICTO U3MCHCHUA
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