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PaGouas mporpamma yueOHOH HUCIMIUIMHEL «Xumusi»y paspaboraHa Ha OCHOBE
tpedosanuit ®I'OC cpefHero ob1iero oOpa3oBaHus OT 17.05.2012 r. Ne413 (c u3M. OT
27.12.2023 r.), DenepanbHOU 06pa3zoBaTeIbHON MPOrpaMMBL cpeaHero 00IIEro
oGpasosanus oT 18.05 2023 Ne371, ®I'OC CIIO ¢ yueTom roJTy4aeMoi CrelnanbHOCTH
38.02.03 OmnepanMoHHas JAeATEIBHOCTD B noructuke oT 21.04.2022 No257 (pen. ot
03.07.2024) (3aperucTpupoBaHo B Muntocte Poccun  02.06.2022 No 68712),
[puMepHOR pabodell MporpaMMbl 06111e06Pa30BaTENBHOM AUCIAILIAHEL «Xumus» L
100, yrBepxzaeHHo# CoBETOM IO OUCHKE COJICPKAHMS U KadecTBa MPUMEPHBIX
pabouux MporpaMm 006111e00pa30BaTENIBHOTO U COLMATBHO-TYMaHUTAPHOTO [HKJIOB
cpenHero npoQpeccuonalbHoro o6pasosanust MPTIO (ITpotoxon Ne 14 oT «30» HOSOPA
2022, 5:)
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1. HOACHUTEJIBHAA 3AIIMCKA

1.1. MecTO0 AUCHUIUIMHBI B CTPYKType OCHOBHOH Npo(decCHOHAIbLHOM
00pa3oBaTe/IbHOI MPOrPaMMBbI

OO6ureoOpazoBaTenbHas yuyeOHast AUCHUILIAHA « XUMHUS» SABJISIETCS 00s13aTeIbHOM
4acThl0  00IIE0Opa3oBaTENIbHOIO  IMHKJIA  O0pa3oBaTEIbHOW  MPOTpaMMBI B
COOTBETCTBUU C dI'ocC CIIO 10 CIIELMAJILHOCTH
38.02.03 OnepanuoHHas 1esiTeJIbHOCTh B JJOTUCTHKE.

YueOHast TUCIUIUINHA «XHUMUS» BXOJIUT B MIPEAMETHYIO 0071acTh «ECTECTBEHHO
Hay4HbIC MPEIMETHI» U U3ydaeTcsi Ha 0a30BOM YPOBHE.

CornacHo y4eOHOMY TJIaHy II1CC3 o CIIeIIMaIbHOCTH
38.02.03 OnepanuoHHas 1esiTeJIbHOCTb B JOTHCTHKe YyyeOHas Harpy3ka OVY/[.12
«XHUMHUS» COCTABISIET 72 Yaca, BKIIIOUAs MpakTUIeCKue u jabopatopHbie 3anstus 40
gacoB.  [IpomexxyTouHas arrecTanusi MPOBOJUTCA BO 2 ceMmecTpe B (dopme
mudepeHITMpPOBaHHOTO 3a4eTa.

1.2. Ileab ocBOeHMS Y4eOHOI AMCHUTIITHHBI

Conepxanue MporpaMMmbl y4yeOHOM JUCHUIUIUHBI «XHUMHS» HAIpaBJICeHO Ha
JTOCTH>KEHUE CIEAYIONIUX LIEJICH:

dopMUpOBaHUE Yy CTYACHTOB XHWMHYECKOM COCTABISIOLIEH E€CTECTBEHHO-
HAyYHOHW KapTUHBI MHpa KaK OCHOBBI TPHUHSTHS pCEIICHUH B IKU3HCHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOI'O OBEAEHUS B IPUPOJHOM CpeJie.

3agauu TUCUMIJINHBI

1) chopmupoBaTh MOHUMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKHUX
IIPOLIECCOB U SIBJIEHUW B OKPYXKAIOUIEH Cpele, LEJIOCTHOM HaYyYHOW KapTUHBI MUDA,
B3aMMOCBSI3U U B3aMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS NPOBOJUTH pPACUETHl MO XHUMHYECKUM (QopMmyiaM U
YPaBHEHUSIM XUMHUYECKUX PEaKIui, TUIAHUPOBATh U MUHTEPIPETUPOBATH PE3YIbTaTh
XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh HaBBIKM MPOBEIACHUS XUMHUYECKUX JKCIIEPUMEHTAIbHBIX
HCCIICIOBAHUM ¢ COOJIIOJIEHHEM TMpaBuil 0€30MacHOro OOpallleHUs] ¢ BEIIECTBAMH U
1ab0opaTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh YMEHUS aHAJTU3UPOBATh, OLICHUBATh, TPOBEPATH HA JTOCTOBEPHOCTDH U
0000111aTh HH(POPMALIUIO XUMUYECKOTO XapaKTepa U3 pa3IMYHbIX UCTOYHHUKOB;

5) copmupoBaTh yMEHUS MPOrHO3UPOBATH MOCIIEICTBUS CBOEH JIEATETLHOCTH U
XUMUYECKUX MPUPOAHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMHUpOBATH TOHUMAHHUE 3HAYMMOCTH JOCTIKEHUN XUMHUYECKOW HAYKH U
TEXHOJIOTUM JJIs1 pa3BUTHS COIIMAIBHON U TPOU3BOACTBEHHOM cdep.



2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI

2.1. [InanupyemMble pe3yJbTaThl OCBOeHUA TUCHUILINHBI B cooTBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Oco0oe 3HaueHHWE IUCUUIUIMHA UMEeT Mpu (OPMHUPOBAHUHU, PA3BUTHUM OOLIUMX KOMMETEHIMH W Mpo(ecCHOHATbHBIX

KOMIIECTEHIIHIA.

Koa u HaumenoBanue
(popMupyembIx
KOMIIeTeHIu i

Ilnanupyemble pe3ybTaTbl 0CBOEHUS JUCHUIINHBI

Oo0mue

JAucuunimHapHbie

OK 01. Beibupath
CIIOCOOBI PEIICHUS
3amad
npoeCCHOHATBHOM
JeSITeTbHOCTH
MPUMEHUTEIIHHO K
pa3ITUYHBIM
KOHTEKCTaM

B wactu TpymoBOro BOCIIUTaHHUS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE IEHHOCTH
MacTepcTBa, TpyAoJtooue;

TOTOBHOCTb K aKTHBHOH JIEATEIIEHOCTH
TEXHOJIOTUYECKOH U COIMAIbHOW HAIPaBJICHHOCTH,
CHOCOOHOCTh MHUITUUPOBATD,INIAHUPOBATH U
CaMOCTOSITENILHO BBITIOJIHATH TaKYIOACSITEILHOCTD;
HMHTEpEeC K pa3IudHbIM cepam mpodeccruoHanbHOMI
JeSITEIIBHOCTH,

OBnaeHre yHUBEPCATBHBIMHU YICOHBIMU
MI03HABATCIIEHBIMY JICHCTBUSMHU:

a) 0a30BbBIC JIOTUYCCKUE ICHCTBHS:

CaMOCTOSTENILHO (hOPMYITHPOBATH U AKTYaIM3UPOBATH
npo0IeMy, paccMaTpUBaTh €€ BCECTOPOHHE;
YCTaHABJIMBAThH CYIIECTBCHHBIH MPU3HAK HITH
OCHOBAHMS JJIsl CPAaBHEHMSI, KJIacCU(DUKAITIH U
000011IeHHS;

OTIPEACIIATH 1IeNIU AeSATeNbHOCTH, 33/1aBaTh MapaMeTpPhl
Y KPUTEPUU UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpUBaeMbIX SBICHHSIX;

BHOCHUTH KOPPEKTHBBI B JICATEITHHOCTh, OICHUBATH
COOTBETCTBUE PE3Y/IHTATOB IIEJISIM, OIICHUBATH PUCKU
TIOCJICICTBHI IS TEIHHOCTH;

- BJIaJIETh CUCTEMON XMMHUYECKUX 3HAHUM, KOTOPasi BKIIFOUAECT:
OCHOBOIOJIaralIye NOHATUS (XUMUYECKUI 3JIEMEHT, aTOM,
9JIEKTPOHHAs 000JI04Ka aTOMa, S-, p-, d-3JIEKTPOHHBIE OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb,
3EKTPOOTPHUIATENLHOCTD, CTETICHb OKUCIICHUS, XUMUYECKast
CBSI3b, MOJIb, MOJIIPHASI Macca, MOJIIPHBIA 00BEM, YTIepOAHbII
CKeTleT, (pyHKIIMOHANbHAS TPYIINa, pauKall, U30Mepus,
M30MEpBbI, TOMOJIOTHUECKHUH PsiJi, TOMOJIOTH, YIJIE€BOIOPO/IbI,
KHCJIOPO/I- M a30TCOACPIKALINE COSTUHEHUS, OMOJIOTHUECKU
AKTUBHBIC BEIIECTBA (YTJIEBOIbI, JKUPBI, OCIKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BELICOKOMOJIEKYJIISIPHBIC
COCMHEHUS, KPUCTAIUTMYECKASI PEIIETKA, TUITBI XUMUYECKUX
peakuuii (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE, IK30-1
SHJOTEPMHUUYECKHUE, pEaKIIM HOHHOTO 0OMEHa), pacTBOD,
AJIEKTPOJIUTHI, HEANEKTPOIIUTHI, HIEKTPOIUTHIECKAS
JUCCOLIMALINS, OKHUCITUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakIiy, XHMHUYECKOE PAaBHOBECHE), TECOPUU U
3aKOHBI (TEOPUs XUMHUUECKOTO CTPOCHHS OPraHUYECKUX BEIIECTB
A.M. bytiepoBa, Teopus 3IEKTPOJIUTUUECKON TUCCOLUALINH,
nepuoanueckuil 3akoH /I.11. MenneneeBa, 3aKk0H COXpaHEHUs
MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMUU,
(dhaKTOIOTUYECKUE CBEJACHUS O CBOMCTBAX, COCTABE, MOMYyUYEHUHU U
0€301acCHOM UCIOJIb30BAHWN BKHEUIITUX HEOPTAHUYECKUX U
OpPraHMYECKHX BEIIECTB B OBITY U IPAKTUUECKOMN JEATeIbHOCTU
YeJIOBEKa;




pa3BHUBaTh KPEaTUBHOE MBILIUICHHUE MPU PEIICHUN
AKHU3HEHHBIXIIPOOJIEM

0) 6a30BbIE HCCIIENOBATENBCKUE EHCTBUS:

BJIaJI€Th HABBIKAMH y4eOHO-UCCIIeI0BATEILCKOM 1
IIPOEKTHONIEATEIbHOCTH, HABBIKAMU Pa3pellCHUs
npo0Oiem;

BBISBJISITH IPUYUHHO-CIIEJICTBEHHBIE CBSA3H U
aKTyaJIu3UpOBaTh 3a/1a4uy, BbIIBUTaTh TUIIOTE3Y €€
pelIeHNs, HAaXOJUTh apryMEHTHI JJIsl J10Ka3aTebCTBA
CBOMX YTBEP)KICHHI, 3aJ1aBaTh MapaMeTphIU
KpUTEPUHU PELICHHUS;

aHAJIM3UPOBATH MMOTYYEHHBIE B X0J1€ PEILICHUS 3aJa4ul
pe3yJbTaThl, KPUTUYECKH OLICHUBATh UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

YMETb [IEPEHOCUTH 3HAHUS B [I03HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEEATEIILHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX
oOJacrei;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OpUTMHAIbHbIE
MIO/IXO/IbIN PEIICHHUS;

CIIOCOOHOCTD MX UCIIOJIb30BAHMS B I03HABATEILHOU U
COLIMAJIbHON MPAKTHKE

- YMETB BBISBIIATH XapaKTEPHbIC PU3HAKN U B3aUMOCBSI3b
W3Y4YEHHBIX OHATUHI, IPUMEHATh COOTBETCTBYIOIIHNE TOHATHS
IIPU ONKUCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKUX U
OpPraHWYECKHX BEIECTB U UX MPEBPALLECHUN; BBISBIATh
B3aUMOCBSI3b XUMUUECKUX 3HAHUN C TOHATUIMU U
IIPEACTABICHUAMU JPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETb UCIIOJI30BaTh HAUMEHOBAHNS XUMUUECKUX COCIUHEHUN
MEKIYHAPOAHOTO COK03a TEOPETUYECKON U IPUKIIATHOW XUMHUH
Y TPUBUAJIbHbIC HA3BAHUS BaKHEHMILINX BEIIECTB (3TUJICH,
aleTHIIEH, TIUIEepUH, peHom, popManbaeru, yKCycHas KHCIIoTa,
TJIMLVH, YTAPHBIA Ta3, YIVIEKUCIIBbIA a3, aMMHAK, TallleHas
W3BECTb, HETalleHasi U3BECTh, MUTHhEBAS COAA U APYTHUX),
COCTaBIATH (GOPMYIIbI HEOPTAaHUUECKUX U OPTaHUYECKUX
BEIIECTB, YPABHEHUS XUMHUECKHUX PEaKIHii, 00BICHATH UX
CMBICJI; IIOATBEPKAATh XapaKTePHbIE XUMUUYECKUE CBONCTBA
BEILECTB COOTBETCTBYIOLIMMU IKCIIEPUMEHTAMU U 3aIIUCAMHU
YPaBHEHUN XUMHUUYECKUX PEAKLU;

- YMETh yCTaHaBIMBATh MPUHAIC)KHOCTh U3YYEHHBIX
HEOPraHWYECKUX U OPTaHUYECKHUX BELIECTB K ONPEICIICHHBIM
KJIaCCaM M IpyINIlaM COEIUHEHUH, XapaKTepU30BaTh UX COCTaB U
BAKHEHMIIINE CBOMCTBA; ONPENEIATh BUIAbI XUMUYECKUX CBA3ECH
(KoBaJIeHTHAas1, HOHHAs, METAJUIMYECKas, BOJOPOIHAS), TUIIbI
KPUCTAINTMYECKUX PEIIETOK BEIIECTB; KJIacCu(UIUpPOBaTh
XUMUYECKHUE PEAKIINH;

- chopMUpOBAThH MPEACTABIEHUS: O XUMUUECKON COCTaBIISIOICH
€CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIM XMMHU B ITIO3HAHUU
SIBIICHUW TIPUPO/IbI, B (HOPMUPOBAHUH MBIIIJICHUS U KYIbTYPBHI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOIMMOM
JUISL PELLICHUs IPAKTUYECKUX 3a1a4 U SKOJIOTUYECKH
000CHOBAHHOT'O OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOTHON
cpene;

- YMETb [IPOBOJUTH PACUETHI 10 XUMUYECKUM (opMyiaM U
YPaBHEHUSIM XUMUYECKHUX PEAKLUN C UCIIOIb30BAHUEM
(bu3NYeCKUX BEJIMYHNH, XapaKTePU3YIOIINUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00bemMa (HOpMaIbHbIE
YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCIIOIb30BaTh
CHCTEMHBIE XUMUYECKUE 3HAHUS LIl IPUHSITUS PELLICHUM B




KOHKPETHBIX )KU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BECIICCTBAMU
1 X IPUMCHCHHUEM

OK 02. Ucnionb3oBaTh
COBPEMEHHBIC CPEIICTBA
TIOWCKa, aHATN3a U
WHTEPIpETAINN
nHpopmanuu u
UH(POPMAIIMOHHBIC
TEXHOJIOTUH TSI
BBIMOJIHECHHS 337124
npodeccruoHanbHON
JCeSITeTbHOCTH

B o6racTy IeHHOCTH HAy9HOTO TO3HAHUS:
c(hOopMUPOBAHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayK{ ¥ OOIIECTBEHHOW MPAaKTUKHA, OCHOBAHHOTO Ha
JIAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTA B TIOJIHMKYJIbTYPHOM MHpE;
COBEPIICHCTBOBAHUE S3bIKOBOM M YUTATEIBCKOM
KYJBTYPbI KaK CPEJICTBA B3aUMOJICHCTBUS MEKIY
JIFOIBMU | TIO3HAHUSI MUPA;

OCO3HaHUE [IEHHOCTH HAYYHOH eI TebHOCTH,
TOTOBHOCTH OCYIICCTBIIATH TPOSKTHYIO U
UCCJICIOBATEIILCKYIO IS TeILHOCTh WHANBUAYATHHO H
B IpYIIIE;

OgiazieHre YHUBEPCAIbHBIMH YUCOHBIMH
TI03HABATEIbHBIMU JICUCTBUSIMH:

B) paboTa ¢ nH(pOpMaIHeii:

BJIaJICTh HABBIKAMHU MOJyYCHUS HHPOPMAIIUU U3
UCTOYHUKOB Pa3HBIX THUIOB, CAMOCTOSITEILHO
OCYIIIECTBISTh MOUCK, AaHAIIN3,CUCTEMATU3AIUIO U
UHTEPIIPETANIO HH(POPMAIIH Pa3TUYHbBIX BUJOB U
(hopM TpeIcTaBICHHUS,

- YMETh IUIAHUPOBATH U BBITIOIHITH XUMUYECKHIA AKCIIEPUMEHT
(TMpeBpamieHns OpraHUIeCKUX BEUIECTB MIPU HArPEBAHMUH,
MOJTyYeHHE ITUIICHA ¥ H3YYEeHHUE €TO CBOMCTB, KAUeCTBEHHBIC
peaKklyy Ha allbJeru/Ibl, Kpaxmal, YKCYCHYIO KHCIIOTY;
JeHaTypalus OeNKOB NMPU HArPeBaHUH, LIBETHBIC PEAKIIUU
0eJIKOB; MPOBOJAUTH PEAKIIMU HOHHOTO OOMEHA, ONPEIENSTh
Cpely BOJHBIX PaCTBOPOB, KaUYeCTBEHHbIE PEAKIIUHU Ha Cybpat-,
KapOOHAT- U XJIOPHUI-AaHUOHBI, HA KATUOH AMMOHMSL; pelaTh
HKCIIEPUMEHTAJIbHBIE 33]]a4H 10 TeMaM "MeTamsl" u
"HemeTamisl") B COOTBETCTBUU C MPAaBUIaMU TEXHUKU
0€301acHOCTH MpH 0OPAIEHUH C BEIIECTBAMH H J1a00paTOPHBIM
000pyIOBaHUEM; TIPEJICTABIISAT PE3YIbTATH XUMHYECKOTO
9KCIIEpUMEHTA B (POPME 3aIUCH YPaBHEHHH COOTBETCTBYIOIINX
peakuuii 1 GopMyIUpPOBATH BBIBOJBI HA OCHOBE ATHX
pe3yJbTaToB;

- YMETb aHAJIU3UPOBATH XUMUYECKYIO HH(POPMALIHUIO,
MOJTy4aeMYyI0 U3 PA3HBIX HCTOYHUKOB (CPEICTB MacCOBOM
uHpopManuu, cetb IHTEpHET U Apyrue);

- BJIaJIeTh OCHOBHBIMU METOJIaMU HayYHOI'O NTO3HAHHUS BEIIECTB U
XUMUYECKHX SIBICHUH (HaOII01eHNe, U3MEPEHUE, SKCIICPUMEHT,
MO/ICJIUPOBAHUE);

- YMETh MPOBOAMTH PACUYETHI 10 XUMUYECKHM (hopMyam U
YpaBHEHHSM XHUMUYECKHUX PEaKIUil C UCTIOIb30BaHUEM
(GU3NIECKUX BETTMUNH, XapaKTePU3YIOIIUX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: MACChl, 00BbeMa (HOpMaIbHBIC
YCIIOBUS1) Ta30B, KOJIMYECTBA BEILIECTBA; UCIIOIb30BaTh
CUCTEMHbIE XUMHUUYECKUE 3HAHUS JJIs1 IPUHATHUS PEIICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMU
U X IPUMEHEHUEM

OK 04. DddexTrrHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUIEKTHUBE
UKOMaH/Ie

-TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U
CaMOOIPEETICHUIO;

-OBJIaJICHUE HAaBbIKAMHU Y4e€OHO-HCCIICI0BATEIBLCKOM,
IIPOEKTHOWH COLIMAIBHOM €A TEIBHOCTH;

OBnajeHne yHUBEpCAIbHBIMA KOMMYHHUKATUBHBIMU
JIICUCTBUSIMHU:

- YMETh IUIAHUPOBATH U BBITIOIHITH XUMUYCCKHIA IKCIICPUMEHT
(peBpanieHns OPraHUYeCKUX BEIICCTB MIPU HArPEBaHMUH,
MOJTyYCHHUE STUIICHA M U3YYEHHE €r0 CBOWCTB, KAYCCTBCHHBIC
peaKiuu Ha ambAEeTUAbl, KpaXMa, YKCYCHYIO KUCIIOTY;
JeHaTypalus OelKOB MPU HarpeBaHUH, IBETHBIC PEaKIIUU
0CJIKOB; MPOBOJIUTH PEAKIIMHM MOHHOTO OOMEHA, ONPEIEIISITh




0) coBMeCTHAs IESITEIbHOCTD:

[MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA
KOMaHJIHOH ¥ MHAMBUIYaJIbHON paOOTHI;
MIPUHUMATh LEJIU COBMECTHOU N1€ATEIbHOCTH,
OpPraHU30BBIBATHH KOOPAUHUPOBATH IEUCTBUS 11O €€
JIOCTUKEHUIO: COCTABJISITh TJIaH JICMCTBUH,
pacupenesiTh pojik ¢ Y4ETOM MHEHUNYYaCTHUKOB
00CyX/1aTh Pe3yJbTaThl COBMECTHON PabOTHI;
KOOPJMHHUPOBATH U BBHIMIOJIHATH PA0OTY B YCIOBUSIX
peanbHOTO, BUPTYAIbHOTO U KOMOMHHPOBAHHOTO
B3aMMOJICHCTBUSI;

OCYILECTBISATh MO3UTUBHOE CTPATETNYECKOE
MOBEJICHUE BPA3JIMYHBIX CUTYALUSIX, POSBIISThH
TBOPYECTBO U BOOOpakeHHE, ObITh MHUIIMATHBHBIM
OBnazeHne yHUBEPCAIbHBIMUA PETYISTUBHBIMU
JNEUCTBUSAMU:T) IPUHSITHE ce0s U IPYTUX JTFOICH:
MIPUHUMATh MOTUBBI U aPTYMEHTBI APYTUX JIFOAEH TpU
aHaJIM3epe3yNbTaTOB JEATEIbHOCTH;

MPU3HABATH CBOE IIPABO U MPABO APYTUX JIHOJIECH HA
OIINOKMU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C TTO3UIIUN
JIPYTrOro4esIOBeKa;

Cpelly BOAHBIX PaCTBOPOB, KAU€CTBEHHBIE pEaKlIMU Ha cylbdar-,
KapOOHAT- U XJIOPUI-AHUOHBI, HA KATUOH AMMOHMSL;, pelaTh
AKCIIEpUMEHTAIbHBIE 3a/1a4u 1o TeMaM "MeTamibl" u
"HemeTanmibsl'") B COOTBETCTBUU C MPaBUIAMHU TEXHUKU
6€301acHOCTH ITpHU OOPAILEHUHU C BELIECTBAMU U J1a00paTOPHBIM
000pyIOBaHUEM; TIPE/ICTABIISATH PE3YIbTAThl XUMUYECKOTO
AKCIIEpUMEHTa B (JOPME 3aIIMCH YPaBHEHUN COOTBETCTBYIOLIHX
peaxuii 1 GOpMyIMPOBAThH BHIBOJIBI HA OCHOBE ATHX
pe3yJIbTaToB

OK 07. CopneiicTBOBaTh
COXPAaHCHHIO
OKpY>Karolleil cpebl,
pecypcocOepeKeHHIO,
MIPUMEHSTH 3HaHHS 00
M3MEHEHUHU KJIMMaTa,
TIPUHIIUIIBI
OEPEKITUBOTO
MIPOU3BO/JICTBA,
3¢pPEKTUBHO
JIECTBOBATH B

B o61acT# 5K0J0rMYecKOro BOCIUTAHUS:
c(OPMHPOBAHHOCTH IKOJOTHYECKON KYIBTYPHI,
MOHUMAaHUE BIUSHUS COLUATbHO-DKOHOMUYECKUX
MPOIIECCOB HA COCTOSIHUETIPUPOTHOMN M COIIUATIbHOM
Cpellbl, OCO3HAHUE TJI00aTbHOTOXapaKTepa
9KOJIOTUYECKHUX TTPOOIIEM;

IJJAHUPOBAHUE U OCYIIECTBICHHUE I€UCTBUI B
OKpPY’KaloIlleH cpe/ie Ha OCHOBE 3HAHUS Lienel
YCTOMYMBOI'O Pa3BUTUAYEIIOBEUECTBA;

AKTUBHOE HENIPUATHE JEHUCTBUM, IPUHOCIIIUX BPE
OKpYKarolleH cpee;

- c(hopMHPOBATH MIPEICTABICHUS: O XUMUUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIY XUMUH B [I03HAHUU
SIBJICHUU MPUPOJIBI, B GOPMHUPOBAHUU MBITIUICHHS M KYJIBTYPBI
JUYHOCTH, €€ (PYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM
JUISL PELICHH PAKTUYECKUX 337a4 U SKOJIOTUYECKH
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3[I0POBBIO U MPUPOTHOM
cpene;

- YMETh COOJI0IaTh MpaBUiIa SKOJOTUYECKH 11eTIECO00Pa3HOTO
MOBEJICHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEJIAX
COXpaHEHHUs CBOETO 370POBbs U OKPYKAIOLIEH IPUPOJIHOU
Cpellbl; YYUTHIBATh OIACHOCTH BO3/JICHCTBUS HA KUBBIE
OpraHU3Mbl OIPEJEIICHHBIX BELUIECTB, TIOHUMAsi CMBICIT
MOKA3aTeJsl IPEAEIIbHON TOMYCTUMOM KOHLIEHTPALUU




2.2, HJIaHpreMLIe JJUIHOCTHBIC pE3yjabTaThbl p€ajin3allui NNIporpaMmMbl

BOCITUTAHUSA
Kon JINYHOCTHBIE Pe3yIbTATHI IPOrPAMMBbI BOCIIUTAHUS
JUYHOCTHBIX
pe3yJbTaToB
peaju3anuu
NpOrpaMmbl
BOCIUTAHHUS
JKOJIOrHYeCKOe BOCIIUTAHUE
JEMOHCTPUPOBATH B MOBEACHUN COPMUPOBAHHOCTH IKOJIOTHMUECKOM
JIP 33 KYJIbTYpPbl Ha OCHOBE MOHUMAaHUS BIUSHUS COLUATIBHO-3KOHOMUYECKUX
MPOLIECCOB HA IPUPOY, B TOM YHCIIE Ha TII00aTbHOM YPOBHE,
OTBETCTBEHHOCTH 3a JICUCTBUS B MPUPOTHON Ccpelie
1P 34 BBIPAXKATH JIEATEIHHOE HETIPUSATHE JCHCTBUMN, TPUHOCAIIUX BPEl
pupoJie
MPUMEHSTh 3HAHUS €CTECTBEHHBIX U COLIMAIBHBIX HAYK JJIs
JIP 35 pa3yMHOro, 6€pEeXIMBOr0 MPUPOOTIOIBL30BAHUS B OBITY,
OOIIECTBEHHOM IIPOCTPAHCTBE
UMETh U PA3BUBATh OIBIT SKOJIOTUYECKH HAMPABICHHOM,
JIP 36 MIPUPOJIOOXPAHHOM, pecypcocOeperarolieil 1esITeIbHOCTH,
YYaCTBYIOIIHMA B €70 MPUOOPETCHUN IPYTUMU JTIOABMU
IleHHOCTH HAYYHOI'O MO3HAHUS
NESATeTbHO  BbIpaXaTh TO3HABATENIbHBIE UHTEPECHl B  Pa3HBIX
JIP 37 MPEIMETHBIX 00JacTsIX ¢ Y4€TOM CBOMX HMHTEPECOB, CIIOCOOHOCTEM,
JTOCTHXKEHUU
o0nafaTh NpeaCTaBICHUEM O COBPEMEHHON HAyUYHON KapTUHE MUDPA,
JOCTH)KEHUSX HAYKU U TEXHUKHU, apI'yMEHTUPOBAHHO BhIpaXXaTh
JIP 38 MOHNMAaHUE 3HaYEHUsI HAYKU B KU3HHU POCCUIICKOTO 00IIEeCTBa,
o0ecreyeHnu ero 6e30nacHOCTH, F'YMaHUTAPHOM, COLIMATIbHO-
PKOHOMHUYECKOM pa3BuTuu Poccun
JIEMOHCTPUPOBATh HABBIKA KPUTHUECKOTO MBIIIICHUSI, ONIPEICIICHUS
JIP 39 JIOCTOBEPHOUM HayYHOU MH(POPMAIIMK U KPUTUKU aHTHHAYYHBIX
MPEICTAaBICHUN
pa3BUBATh U MPUMEHATH HABBIKUA HAOIIOJCHUS, HAKOTUICHHS U
JIP 40 cucTeMaru3aiuu (pakToB, OCMBICIICHHUSI OTbITA B €CTECTBEHHO-HAYYHOMN

¥ TYMaHUTApPHOM 00JIaCTSIX MMO3HAHUS, UCCIIEA0BATEIbCKOM
NEeATENbHOCTH




3. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

3.1. O0beM JUCHUIUIMHBI U BHABI Y4eOHOH padoThI

Bua y4yeOHo# padoThI Oo0bem B
yacax

O06bem 00pa3oBaTeIbHOI NPOrPaAMMBbI 1M CHUILTHHBI 72
B T.4.
1. OcHOBHOe coaepxkaHmne 62
B T.4.
TEOPETUUYECKOE 00yUCHHE 28
MPAKTUYECKUE 3aHATUS 24
a00paTOPHBIC 3aHATUS 10
2. IIpodeccnoHAIBLHO OPUEHTHPOBAHHOE COACPKAHME 8
(conep:kaHue MPUKJIAJTHOTO MOTYJIA)
B T.U.
TEOpETUYECKOE O0yUEeHHE 4
MPAKTUYECKUE 3aHITUSA 4
Ipome:kyTouHasi arrectanusi (M depeHIHPOBAHHBII 324ET)
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3.2. TemaTu4ecKHi IJIAH U COJepPKAHME TUCHTUIIMHBI « XHMMSI»

DopmupyemMbie
HaumenoBanue | Copaep:kaHue yueOHOro Marepuasa (0OCHOBHOE M NMPO(ecCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem KOMIIETEeHIIUH,
pa3/iesioB U TeM A260paTOpHbIE M PAKTHYECKHE 3aHITHS, IPUKJIATHOH MOIYJIb 4acoB JUYHOCTHDBIE
Pe3yJIbTAThI

OcHOBHOe co/Iep:KaHue 62
Pa3znes 1. OcHOBBI CTPOEHNS BellleCTBA 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crpoenue aToMoB | TeopeTudeckoe 00ydeHue 2 JIP 33, JIP 34,
XUMHICCKHIX CoBpeMeHHast MOJIellb CTpoeHUsT aToMa. CHUMBOIMUYECKUIT S3bIK XUMUH. XUMHYCCKUIH DJICMEHT. JIP 35, JIP 36,
SJICMEHTOB 1 DnexTponHas KoHpurypamus aroma. Kinaccudukanus XHMHYECKUX DJIEMEHTOB (s-, p-, d- JIP 37, JIP 38,
npupoaa 35IeMeHThI). BasieHTHbBIE 3IIeKTPOHBI. BaleHTHOCTh. DIEKTPOHHAS PUPOIa XUMUUECKON CBSI3H. 2 JIP 39, JIP 40
XAMHYCCKON DJIEKTPOOTPULIATENBHOCTE. BUIbI XMMUUYECKOH CBsA3M (KOBAJEHTHAs, MOHHAs, METAJUIMUECKas,
CBA3H BOJIOPOJIHASA) U CIIOCOOKI €€ 00pa30BaHusl

IIpakTHYecKHe 3aHATHSA 2

Pemenue 3amaHnii Ha HMCHOJIB30BAHME XMMHYECKOW CHUMBOJMKH W HAa3BaHWUW COCIMHEHUN IO

HOMEHKJIATYPE MEKIYHAPOIHOTO COK3a TEOPETUUECKON M MPUKIAIHON XUMUK U TPUBHAIBHBIX

Ha3BaHUM JUIA COCTaBIEHHS XMMHYECKMX (OPMY] ABYXaTOMHBIX COEIUHEHHMH (OKCHIOB,

Cyab(UI0B, THAPUIOB U T.I1.) U APYTUX HEOPraHMYECKUX COEAMHEHNHN OTIEIBHBIX KIIACCOB. 2

[IpakTHYecKHe 3alaHMsi HA YCTAHOBJIECHHME CBS3M MEXIy CTPOCHHEM aTOMOB XMMHYECKHX

SIIEMEHTOB M MEPHOANYECKUM M3MEHEHUEM CBOMCTB XMMHUUYECKUX JIEMEHTOB U MX COEIAUHEHMUM

B COOTBETCTBHUU C NOJIOKEHUEM [leprnoinyecKoi CHCTEMBI.
Tema 1.2. OcHOBHOe coJep:KaHue 2 OK 01
ITepnonnyeckuii | TipakTHYeCKHe 3aHATHS 2 OK 02
3aKOH H Tabyuua IMeproanyeckas cucreMa XUMUYecKux dieMeHToB J[. M. Menzeneesa. DU3nueckuii CMBICIT JIP 33, JIP 34,
AW Menneneesa |[Tepyomuueckoro sakona J. 1. MeHesneesa. 3aKoHOMEPHOCTH H3MEHEHHs CBOHCTE JIP 35, JIP 36,

XUMHYECKHX 3JIEMEHTOB, 00Pa3yeMbIX UMM IIPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C JIP 37, JIP 38,

TOJIO)KEHUEM XMMHYECKOT0 3eMenTa B [lepuoanueckoii cucteMe. MUPOBO33PEHYECKOE U TIP 39. JIP 40

Hay4yHoe 3HaueHue [lepuonnueckoro 3akona JI.11. Menneneesa. IIporunossr JI.11. Menneneesa. 2 ’

OTKpbITHE HOBBIX XUMHUUYECKUX JIEMEHTOB.

Pemenne npakTuKo-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3a/1aHUI HA XapaKTEPU3ALIHIO
XMMHUYECKHX 3JIEMEHTOB «MeTananueckue / HeMeTaJuIn4ecKre CBOUCTBa,
JIEKTPOOTPULIATEIBHOCTh XMMHUECKHUX 3JIEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM
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CTPOCHHMEM H TTOJI0KEHHUEM B TIEPUOJUICCKON CUCTEME XUMHYECKUX 3ieMeHToB 1. 1.
Menneneeay»

Pasznen 2. Xumuueckune peakiuun 10
Tema 2.1. OcHOBHOe coepkaHue 4 OK 01
Tumsr Teoperuueckoe o0yueHue 2 JIP 33, JIP 34,
XUMHUICCKUX Knaccuduxanys 1 THIIBI XUMUYECKHUX PEAKIHUN ¢ y4aCTHEM HEOPTaHUYECKHUX BEILECTB. JIP 35, JIP 36,
peakuuii CocrapneHue ypaBHEHUI peakifii COeTUHEHUs, Pa3JI0KEeHUs, 3aMEILIeHHs, OOMEHa, B T.4. JIP 37, JIP 38,
peakuuii TOpeHusl, OKUCICHUS-BOCCTAHOBIICHUS. TIP 39. JIP 40
YpaBHEHUs OKUCIIEHUSA-BOCCTaHOBIEHUS. CTeneHb oKucieHus. OKMCIUTEIb U BOCCTAHOBUTEIb. 2 ’
CocraBieHue U ypaBHUBaHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOI0M
3MeKTpOHHOr0 O6ananca. OKUCIUTENTbHO-BOCCTAHOBUTENIBHBIC PEAKIIUH B IPUPOJIE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U )KU3HEAEATEIbHOCTH OPraHU3MOB
IIpakTHYeckHe 3aHATHA 2
KonnyectBennsie oTHOMIEHNUS B XUMUH. OCHOBHBIE KOJTMUYECTBEHHBIE 3aKOHBI B XUMHUH M PACUEThI
10 YPaBHEHMAM XMMMYECKUX peakiuuid. Moiib Kak eIuHMIAa KOJIMYeCcTBa BellecTBa. MoisipHas
Macca. 3aKOHbI COXpPaHEHHs MAacChl W SHEpruu. 3akoH ABOraapo. MoIspHBI 00beM ra3oB. 2
OTHOcHUTeNbHAs IUIOTHOCTh TIa3oB. PacdyeTbl 1O ypaBHEHMSIM XHMHUYECKHUX peakLud ¢
MCIIOJIb30BAHUEM MAaCChl, 00beMa (HOpMaJIbHBIE YCJIOBHSI) T'a30B, KOJUYECTBA BEIECTBA
Tema 2.2. OcHOBHOe coepkaHue 4 OK 01
OJNEKTPONUTHIECKA | TegpeTnueckoe 00yUeHHE 2 OK 04
A H“"C?”“g T 1 Teopus >IeKTPOIUTHYECKON Aucconmanyd. MOHBI. DIEKTPONUTHI, HEdIEKTPOIMTHL. Peakiyu JIP 33, JIP 34,
HOHHDI OOMEH uoHHOro oOomeHa. CocTaBieHHE pPeaKkIUi MOHHOTO OOMEHa IyTeM COCTaBJICHHUS WX MOJHBIX U 5 JIP 35, JIP 36,
COKpAIIIEHHBIX MOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIE peakluu. 3aJaHKsl Ha COCTaBICHHE JIP 37, JIP 38,
HOHHBIX pCaKIIUU JIP 39’ JIP 40
JlabopaTopHble 3aHATHSI 2
JlaGopaTopHast pabota “THUITbl XUMHUYECKUX PEaKIThii”.
HccnenoBanue TUIIOB (110 COCTaBY M KOJIMYECTBY UCXOAHBIX M 00pa3yIOIIUXCs BEIIECTB) U 5
IPU3HAKOB XUMHUUYECKUX peakiuid. [IpoBenenue peakuuii HOHHOro oOMeHa, ONpeeseHHe Cpe/Ibl
BOJIHBIX PAaCTBOPOB. 3a/1aHUsl HA COCTABIEHUE HOHHBIX PEaKIui
KonTpoabHas
CrtpoeHue BeniecTBa U XUMUUECKHE PEAKIIUU 2
pabora 1
Pasnea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BeleCTB 16
Tema 3.1. OcHOBHOe co/lep;KaHue 4 OK 01
Knaccupukanys, | Teoperndeckoe o0yqeHue 2
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HOMEHKJIaTypa U

[Ipenmer neopranudeckoit xumuu. Kinaccuduxanus Heopranuueckux Bemiects. [IpocTeie u

OK 02

CTPOCHHUC ciokHbIe BerecTBa. OCHOBHBIC KJIACCHI CJIOKHBIX BEIIECTB (OKCHIBI, THAPOKCHIBI, KHCIIOTHI, JIP 33, JIP 34,
HCOPraHUICCKUX  (cojrp). B3anMoCBs3b HEOPraHUYECKHUX BEIIECTB. ArperaTHbIe COCTOSHHS BELIECTBA. JIP 35, JIP 36,
BCIICCTB Kpucrannmaeckue u amopdHsbie BemecTBa. TUIBI KPUCTATHYSCKUX PEIICTOK (aTOMHAs, JIP 37, JIP 38,

MOJICKYJIsIpHAs, HOHHAS, METAJUTUYeCcKast). 3aBUCUMOCTh (PM3UUECKUX CBOMCTB BEIIECTBA OT JIP 39. JIP 40

TUIA KPUCTAJUIMYECKOM perieTku. 3aBUCUMOCTh XUMUYECKOM aKTUBHOCTH BEIIECTB OT BHJIA ’

XUMHUYECKOW CBS3M U THIA KPUCTAUTMICCKON pemeTku. [[puarmHbpl MHOT00Opa3us BEIIeCTB

IMpakTHYecKHe 3aHATHSA

Homenxknatypa HeopraHMueCKHX BEIIECTB: Ha3BaHHUE BEIECTBA UCXO/S U3 UX XMMHUYECKOMN

(bOpMYITBI UM COCTaBICHUE XUMHUECKON (POPMYITBI UCXO/IS U3 HA3BaHMsI BEIIECTBA IO

mexnyHapoanoit (MIOITAK) unu TpuBHanbHOM HOMEHKIIATYpE.

Pemenue mpakTHYeCKHX 3aJaHMI 1O KIacCH(PUKAIIUN, HOMEHKIIATYpE U XUMHUYECKUM (HOopMyliaM

HEOpPraHMYECKUX BELIECTB PAa3JIMYHBIX KJIacCOB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHak,

raiieHas U3BEeCTh, HETallleHas W3BECTh, MUTHhEBAas COJa U JAPYrUX): HA3bIBaTh U COCTABIATH

(bopMyJIbl XUMUYECKHUX BEIIECTB, OMPEENISATh MPUHAJICKHOCTD K KIIaccy.

Hctounnku xumMudeckoi nHdopMaiuu (CpeacTB MaccoBOM nHpopmanuu, cetb IHTEpHET 1

npyrue). [lonck naGOpManmu 1Mo Ha3BaHUAM, UICHTU(DHUKATOpAM, CTPYKTYPHBIM (opMyIam
Tema 3.2. OcHOBHOe cojiep:KaHue OK 01
dusuko- TeopeTuyeckoe 00yuenne OK 02
XUMHHCCKHC Meramnel. OOmue (Qu3Myeckue U XUMUYECKHME CcBOicTBa MeTanaoB. CHocoObl IMOTydEeHHS. JIP 33, JIP 34,
CBOHCTBA 3HaueHUE METAUIOB U HEMETAUIOB B IIPUPOJIE M KU3HEACATEILHOCTH YEJI0BEKA U OPIaHU3MOB. JIP 35, JIP 36,
HEOPTaHWICCKUX | K oppo3us METaIoB: BUAB KOPPO3HH, CIOCOOBI 3aIIUThl METANIOB OT KOPPO3HH JIP 37, JIP 38,
pettects Hemeramnel. O6mue ¢pusnyeckue U XMMHUYECKUE CBOWCTBA HEMETAJIOB. THUIIMUYHBIE CBOMCTBA JIP 39, JIP 40

HemetaioB IV— VII rpynn. Knaccuduxanus ¥ HOMEHKIATypa COEIMHEHUN HEMETaslIoB.
KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B IPUPOIE

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCUIOB, THIPOKCUIOB,
KHCJIOT, COJIEH U 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COCIMHEHUH, BBICIIUX OKCUIOB M TUJIPOKCHJIOB

IIpakTHyeckne 3aHATHS

CocTaBineHHE ypaBHEHU XUMHUYECKHMX PEAKIUM C Yy4aCTHEM TPOCTBIX M CIIOXKHBIX
HEOpPraHMUYECKHUX BEILECTB: META/VIOB M HEMETAJJIOB;, OKCUIOB METAJIJIOB, HEMETAUIOB U
aM(OTEpPHBIX 3JEMEHTOB; HEOPraHUYECKUX KHUCJIOT, OCHOBAaHUI M aM(OTEPHBIX THIPOKCH]IOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

PemeHne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOICTBAa, COCTaB,
NOJy4eHHE W 0e30MacHOe MCIOJIb30BAHNWE BAXHEWIIMX HEOPraHWYECKUX BEIIECTB B OBITY U
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HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA

Tema 3.3. OcHoOBHOe coiep:KaHue 2 OK 01
Unentuduxanus | JlaGopaTopHble 3aHATHS 2 OK 02
HEOPTraHMICCKUX | JTaGopatopHas paboTa «neHTH(puKaus HEOPraHMIECKUX BEIECTBY. OK 04
BCILICCTB Pelienne SKCEpUMMEHTABHBIX 3a/1a4 10 XMMUYECKMM CBOMCTBAM METAJUIOB M HEMETAJIOB, 10 JIP 33, JIP 34,

pacro3HaBaHUIO U MOJYYEHUIO COEIMHEHNI METAJIJIOB U HEMETAJIIIOB. 5 JIP 35, JIP 36,

Nnentudukanuss HEOpPraHMYECKUX BEIIECTB C HCIOJIB30BAHMEM UX (U3HKO-XUMUYECKUX TP 37. JIP 38

CBOWCTB, XapaKTEpHbIX KAuYeCTBEHHbIX peakuuil. KauecTBeHHBbIE peakuuu Ha cyiabgart-, ’ ’

KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHUSI JIP 39, JIP 40
KonTpoabnas .

CBolicTBa HEOPTraHUYECKUX BEILIECTB 2
pabora 2
Paznea 4. CTpoenne 1 cBOHCTBAa OPraHN4eCKUX BellecTB 24
Tema 4.1. OcHoOBHOe coiep:KaHue 4 OK 01
Knaccudukanus, | Teopernueckoe o6ydeHune 2 JIP 33, JIP 34,
CTpOCHHUC U [TosiBieHME W pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [IpeaMer opraHnyeckoil Xumuu. JIP 35, JIP 36,
HOMCHKJIaTypa MecTo 1 3HaueHHE OPraHUYECKOM XUMHUHU B CUCTEME ECTECTBEHHBIX HAYK. JIP 37, JIP 38,
OpPraHM9ECKHX XUMUYECKOE CTPOCHHE KaK MOPSII0K COEAMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX BAJIEHTHOCTH. JIP 39. JIP 40
BCIICCTB OCHOBHBIE TIOJIOKEHUS TEOPUM XMMHMUYECKOIO CTPOEHHUS OpPraHMYECKUX coequHeHuid A.M. ’

bytnepoBa. YriepoaHblii CKeJIET OpraHnyecKoil MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BELIECTB OT

XUMHUYECKOI'0 CTPOEHUS MOJIeKy . M3oMepust U U30MepHl. 2

[Tonatue o ¢yHkMoHaIbHOU rpymme. Paaukan. IlpuHnunsl knaccudukanmy OpraHUYECKHX

coelMHEeHUN. MexnyHapo/iHas HOMEHKJIATypa M HNPUHLIMIIBI HOMEHKJIATYpbhl OpPraHMYECKHUX

coenunenuit. [lonstre 00 a30TcoaepKaIUX COSTMHEHUAX, OMOJIOTMYECKU aKTUBHBIX BEIIECTBAX

(yrneBopax, >kupax, Oejikax U Jp.), BBICOKOMOJIEKYJISPHBIX COEAMHEHUAX (MOHOMEp, MOJIUMED,

CTPYKTYpPHOE 3BEHO)

IIpakTHYeckue 3aHATHSA 2

Homenxknatypa opraHnyeckux coeIMHEHUI OT/IEIbHBIX KJIACCOB (HACHIIIEHHbIE, HEHACBIILIEHHBIE

U apOMaTHYECKUE YIIIEBOAOPOAbI, CIUPTHI, (PEHOIBI, aTbJETUIbl, KETOHBI, KAPOOHOBBIE KUCIOTHI

u 1p.) CocraBieHHe MOJIHBIX U COKPALLIEHHBIX CTPYKTYpPHBIX (hOpMYJ OpraHMYECKHUX BELIECTB 2

OTHENIbHBIX KJIACCOB, HCIONb3ys MUX Ha3BaHUS 10 CUCTEMAaTUYECKOW U TPUBUAIBHOU
HOMEHKJIaType (3TWJIEH, aleTWIeH, INUIepuH, ¢GeHols, ¢GopMabAeruj, YKCyCHas KHCIOTa,
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riuiuH). Pacuetsl npocrteiiieit popMyiibl OpraHu4ecKol MOJIEKYIIbI, HCXOMIS U3 JIEMEHTHOTO
cocrtana (B %)

Tema 4.2.
CsoiicTBa
OpraHUYEeCKUX
COCIMHEHUH

OcHOBHOe coiepKaHue

12

TeopeaneCRoe oﬁyqelme

OU3NKO-XUMUYECKUE CBOMCTBA OPraHUYECKUX COECIMHEHUHN OTAENBHBIX KJIacCOB (OCOOEHHOCTU
KJaccu(UKaluyu U HOMEHKJIATypbl BHYTPH Kiacca; TOMOJIOTMYECKHH paj U obmas gopmya;
n3oMepust; pU3nUecKre CBONCTBA; XUMUYECKUE CBOMCTBA; CIOCOOBI MOJYUEHHS]):

— TpefeNbHbIe YIJIEBOAOPOAbl (alKaHbl M IMKJIOANKaHbl). ['OpeHuMe MeTaHa Kak OJMH W3
OCHOBHBIX MCTOYHHMKOB TEIUIa B TMPOMBIIUIEHHOCTH U ObITy. CBOWCTBa NPUPOJIHBIX
YIJIEBOJIOPOAOB, HAX0XKIEHUE B IPUPOJE U IPUMEHEHHE aJIKAHOB;

— HempeJenbHble (aJIKeHbI, AIKUHBI U aJIKaIUE€HbI) U apOMaTUYECKUe YIrieBoaoposl. ['opeHue
AlETHJICHA KaK HCTOUYHUK BHICOKOTEMIIEPATYPHOI'O IJIAMEHU JIJIsl CBAPKU M PE3KH METAJUIOB

— KHCJIOPOACOAEpKaINe COeOUHEHUs (CIUPTHI U (PeHOJbl, KapOOHOBBIE KHUCIOTHI U 3(HUPBHI,
albJErubl U KETOHBI, >KUpBI, yriaeBonbl). [IpakThueckoe NpUMEHEHUE >STUIIEHIIIUKOIIS,
rimnepuHa, Gpenona. [lpumenenue dpopmanpaeruia, aneranbIeruaa, yKCycHOH KUCIOThl. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT. MOIOIINE CBOWCTBA MbLJIA

— a30TcojiepKallie COCAMHEHUs (aMHHbI M aMHUHOKHCIOTHI, Oenku). BbicokomomnexyssipHble
COEIMHEHUS (CMHTETHYECKHEe M OMOJOTHYeCKH-aKTHBHBIE). MOHOMED, TOIUMEp, CTPYKTYPHOE
3BeHO. [lonnmepusanus dTUIeHa KaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOIb30BaHNU.
['eHeTnyeckas CBsI3b MEXKy KJIACCaMU OPraHU4ECKHUX COCIMHEHHUN

IIpakTHyeckne 3aHATHSA

CBolicTBa OpraHMYECKUX COECIMHEHUI OTAENIbHBIX KJIACCOB (TpUBUAIbHA U MEKAyHapoIHas
HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CHOCOOBI TOJIydeHMsI): HpeJesibHble (aJKaHbl U
LUKJIOAJKaHbl), HENpeAelbHble (alKeHbl, AaJKUHbl W aJKaJMEeHbl) U apoMaTHUYECKHe
YIJI€BOAOPOABI, CIIUPTHI U (PEHOJIbI, KapOOHOBBIE KUCIOTHI M 3(PUPBI, aIbJETUIBI U KETOHBI,
aMUHBl U aMHUHOKMCIIOTHI, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs. 3aJaHUs Ha COCTaBIICHUE
YPaBHEHUI XUMUYECKUX PEAKIMN C y9aCTHEM OPTaHNYECKUX BEIIECTB HA OCHOBAHUM X COCTaBa
Y CTPOCHHUS

CocraBneHue CxXeM peakiuil (B TOM YHMCIIE IO NPEAJIOXKEHHBIM IIeTIOYKaM IpeBpalleHuil),
XapaKTepU3YIOIIUX XUMHWYECKHE CBOMCTBA OPraHMYECKHUX COCJUHEHMH OTAEIBHBIX KJIACCOB,
crocoObl MX TOJYYEHUS M Ha3BaHHUE OPraHUYECKHX COCIMHEHHH 110 TPUBUAIBHOW WK
MEKTYHAPOJAHON CUCTEMAaTHYECKON HOMEHKJIIATypeE.

PewieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUKM Ha CBOMCTBA OPraHMYECKHUX
COEIMHEHUN OTIEJIBHBIX KJIACCOB

JlabopaTopnas padora

OK 01

OK 02

OK 04
JIP 33, JIP 34,
JIP 35, JIP 36,
JIP 37, JIP 38,
JIP 39, JIP 40
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JlaGopaTopHas pabota “IIpeBparieHus OpraHUYECKUX BEUIESCTB MMPH HArpEeBaHUH .
[Tonyyenue »THiieHa W W3Y4YEHUE €ro CBOMCTB. MoJienmupoBaHUE MOJEKYI U XUMUYECKHUX
peBpalleHil Ha TpUMepe dTaHa, STUJICHA, alleTHIICHA U JIP.

Tema 4.3. OcHoBHOe coiep:kaHue OK 01
Vnentuukains | Teopermueckoe 00yuenue OK 02
OpTaHMICCKHX Buooprannuecku uHeHUs. [IpuMeHenue u 6I/I JIOTUYCCKaA JIb JICB B. OKucIeHU OK 04
pPraHUYECKUE COEIUHE pUMEHEHNE 0JIOTUYECKasl pOJIb YIIIEBOJO CIIEHHE

BCIICCTB, HX YTJIEBOJIOB — MCTOYHUK SHEPIHH JKUBBIX OopraHu3MoB. OOJacTH MPUMEHEHUS aMHUHOKHCIIOT. JIP 33, JIP 34,
i};?;f;?eel;e s [IpeBpartennst 6eTKOB MUIIK B opraHu3Me. buonorndeckue GpyHkun 6enkoB. buonornueckue JIP 35, JIP 36,
SLITOBOM 1 (G YHKIIMH KUPOB. PE)J'II) OpPraHMYECKON XUMUU B pEUICHUH HpO6J‘Iel\f MUIIEeBON 6€30MacCHOCTH JIP 37, JIP 38,
HpOHSBOI[CTBCHHOﬁ Poinn OpraHN4Y€CKOU XMMHUHU B PCUHICHUUN HpOGJ'ICM SHECPreTUUICCKON 6630HaCHOCTI/I, B pa3BUTHHU JIP 39’ JIP 40
EATENBHOCTH MEIULMHEL, CO3NAHIN HOBBIX MATEPHAlOB, HOBBIX MCTOYHMKOB OHEPrui (anmpTEpHATHUBHEIE
YeIOBeKa NUCTOYHHUKHN 3Hepr1/11/1). OrmacHoCTh BO3JICUCTBHA HA )KMBBIC OPraHU3Mbl OPraHUYCCKHUX BCIICCTB

OTJIETIbHBIX KJIAcCOB (YTIIEBOAOPOJIbI, CIUPTHI, (PEHOIBI, XJIOPOPTraHUYECKHE MPOU3BOJHEIC,

aJIbJICTUbI 1 ]j[p.), CMBICJI MTOKA3aTCIIA NPEACIIbHO HOHy(}TPIMOﬁ KOHICHTpaIun

JlabopaTopHble 3aHATHS

JlaboparopHas paboTta: “UneHTH(UKAIMS OPraHUYECKUX COSAMHEHH OT/IETbHBIX KIIACCOB™

Nnentudukanus opraHUYECKUX COCAMHEHHUH OT/ACNIBHBIX KIAcCOB (HAa TpPHUMEpPE allbJIETHIOB,

Kpaxmala, YKCYCHON KHUCIIOTBI, O€TKOB M T.M.) C HCIOJIb30BaHUEM X (U3HKO-XUMUYECKUX

CBOMCTB M XapaKTEPHBIX KA4YECTBEHHBIX peakiuil. JleHaTyparus Oelka TpU HarpeBaHUU.

[IBeTHbIe peakiuu OenkoB. BO3HHKHOBEHHE AaHAIMTUYECKOTO CHTHAla C TOYKU 3PEHUA

XUMUYECKMX TPOLECCOB IPU NPOTEKAaHWM KAYECTBEHHOM pPEAaKUWH, IO3BOJSAIOIIEH

UACHTU()UIIUPOBATH MPETIOKEHHBIC OPTaHMYECKHE BEIIECTBA
KonTpoabHas CTovKT .
paGora 3 PYKTypa 1 CBOMCTBAa OPraHMYECKUX BEILIECTB
Pasnen 5. KI/IHCTI/I:ICCKI/IC U TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH TMPOTEKAHUSI XHUMHYECKHX

peaxkumii
CxopocTb OcHoBHOe cofep:kaHue OK 01
XIMIHCCIX Teoperuueckoe o0yueHue OK 02
DCAKITH. JIP 33, JIP 34
XUMHYECKOE CKOpOoCTh peakiMH, €€ 3aBHCHUMOCTh OT PAa3IHYHBIX (DAKTOPOB: MPHUPOABI PEATHPYIOIINX ’ ’
PaBHOBECHE BEUIECTB, KOHIIEHTpAIMM pPEarupyroluX BEIIEeCTB, TEMIEpaTyphl M IUIOMIAJN PEaKUOHHON JIP 35, JIP 36,

noBepxHoCTH. TerioBble 3 PEeKTh XUMHUUECKUX peaKkUnil. DK30- U SHJO0TEPMUYECKHE, PEaKIUH. JIP 37, JIP 38,

O6paTuMOCTh peakiuidi. XUMHYECKOE PAaBHOBECHUE M €r0 CMEIICHHUE 01 ICHCTBUEM Pa3IMYHBIX JIP 39, JIP 40

(bakTOpoB (KOHIIEHTpAILUS PEareHTOB WM MPOAYKTOB pEaKIMH, JaBICHUE, TEMIEpaTypa) s
CO3/IaHUSI ONTUMAJIBHBIX YCJIOBUHM NTpoTeKaHus XxuMudeckux npoueccon. [Ipunmun Jle [latense
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IIpakTH4eckune 3aHATHS 2 OK 01
Pemenne npakTHKO-OpMEHTUPOBAHHBIX 3a/IaHUN Ha aHATTU3 (PAKTOPOB, BIUAIOMINX HA U3MEHEHHE OK 02
CKOPOCTH XUMHYECKOU PeaKIli, B T.4. C MO3UIUI SKOJIOTHUECKH IEIecO00pa3HOro MOBEICHNUS B JIP 33, JIP 34,
OBITY W TPYIOBOW JESITENBHOCTH B LENSAX COXpPAaHEHHs CBOETO 3J0POBbS U OKpY’KaIoLIEei JIP 35. JIP 36
b 2
IIPUPOJIHOM CpeABI. 2 JIP 37. JIP 38
Pelnienne nmpakTHUKO-OPUEHTUPOBAHHBIX 3aJaHWil Ha npuMeHeHue npuHuuna Jle-lllarense st P 39’ P 40’
HaxXOXXACHUA HAIIPABJIICHUSA CMCIICHHSA PAaBHOBCCUA XUMHUYECKOU PCaAKIIMM U aHAJIN3 (I)aKTOpOB, ’
BIIMSIFOUINX HA CMEIIEHNE XUMUYECKOTO pABHOBECHS
Pa3znea 6. PactBOpbI 4
Tema 6.1. OcHoBHOe coepxkaHue 2 OK 01
Tonstne o Teopernyeckoe o0yueHne 2 OK 02
acTBOpax —
p p PactBopenne kak Qu3uko-xumudeckuit mporecc. PactBopbl. CrocoObl MPUTOTOBICHUS OK 07
pactBopoB. PactBOpumMocTh. MaccoBasi 70Ji1 pacTBOpPEHHOTro BemiecTBa. CMBICH TOKa3aTes JIP 33, JIP 34,
MpEeAeNbHO JIONYCTUMOM KOHLUEHTpPAlUMW M €ro HCIOJb30BAaHWE B OLEHKE SKOJIOTHYECKOU JIP 35, JIP 36,
0€30MacHOCTH.
. JIP 37, JIP 38,
[IpaBua 5KOJIOTHYECKH 11€1eCO00pa3HOro MOBEICHNUS B OBITY M TPYA0BOM ASSITEILHOCTH B LIEISIX 2 JIP 39. JIP 40
COXPAHEHHUsI CBOETO 3JI0POBbS U OKPYXKAIOIIEH MPUPOIHON CPebl;, OMACHOCTh BO3JACHCTBUS HA ’
YKUBBIE OPraHU3MbI ONPEIENICHHBIX BEIIECTB.
Pemmenue MPAKTUKO-OPUECHTUPOBAHHBIX PaCUYCTHBIX 3aJIaHI/H71 Ha paCTBOPHBI, HUCIIOJB3YCMBIC B
OBITOBOY M MPOM3BOJCTBEHHOM IESITEILHOCTH YEIIOBEKA
Tema 6.2. OCHOBHOE cofiepKaHne 2 OK 01, OK 02
HCCjIeHOBaHHe JlaGopaTopHble 3aHATHS 2 OK 04
CBOMCTB pacTBOPOB JIP 33. JIP 34
b b
JlaboparopHas paboTa «HpI/IFOTOBJIeime PacTBOPOB). JIP 35, JIP 36,
[TpuroroBieHne pacTBOPOB 3aJaHHOMN (MaccOBOM, %) KOHIIEHTpAIUH (C TPAKTHKO- 5 JIP 37. JIP 38
OpPUEHTUPOBAHHBIMU BOIPOCAMH) U ONIPEAEIIEHUE CPEIbl BOJAHBIX PACTBOPOB. JIP 3 9’ TIP 4 0’
Pemmenue 3a1a4 Ha MPUTrOTOBJIEHHE PACTBOPOB ’
IIpogeccnoHanbHO-OPHEHTHPOBAHHOE COAEPKaHHe (CodepKaHMe TPUKIATHOTO0 MOTLYJIs)
Paznen 7. XuMus B ObITY M POU3BOJACTBEHHOM IeATEILHOCTH YeI0BeKa 6 OK 01
Xumusi B OBITY I |OcHOBHOE cotepiKanue 6 OK 02
MPOU3BOACTBEHHOMN
p a TeopeTnyeckoe o0yueHue 2 OK 04
JIeSITEIbHOCTU v - v OK 07
YenoBeKa Hoselinme JOCTHMIKCHUA XUMHYCCKOUM HAYKHM U XUMHUYCCKOM TEXHOJOI'MH. Ponr xumun B 2

o0OecIIeueHNU 3KOJ'IOFI/ILICCKOI71, 3HepFeTI/IqCCKOI7I U MHUIIEBOM 6C3OHaCHOCTI/I, Pa3sBUTHUU
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MeauuuHbl. [IpaBuia noucka v aHanu3a XMMUYECKOW HHPOPMALIUU U3 Pa3IMYHbIX HCTOUHUKOB
(HayuyHas ¥ yueOHO-HAy4YHasl JTUTEPATypa, CPEJICTBA MAacCOBOI nHpopmanyu, cetb MHTEpHET)

[MpakTHyeckune 3aHATHS

ITouck 1 aHanmM3 KE€HCOB O MPUMEHEHUU XMMUYECKHUX BELIECTB U TEXHOJIOTUH ¢ yueToM Oyay1uei
npoeCCUOHATBPHON JIEATENIBHOCTH TI0 TEeMaM: Ba)KHEHIIME CTPOUTENIbHBIE MaTepHaIbl,
KOHCTPYKLMOHHBIE MaTepHajbl, KPackd, CTEKJIO, KepaMHUKa, MaTepHabl JUIs HJIEKTPOHHKH,

JIP 33, JIP 34,
JIP 35, JIP 36,
JIP 37, JIP 38,
JIP 39, JIP 40

HaHOMaTepI/IaJIBI, TEKCTUJIBHBIC BOJIOKHA, UCTOYHHKU BHCPFI/II/I, OpFaHI/I‘ICCKI/Ie 158 MI/IHepaJII)HI)IG 4

yoOpeHus, JIeKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHS.

3amura: [IpencraBineHue pe3ynbTaToB pelicHHs KeHCOB B opMe MUHU-IOKIIAA C MPEe3CHTAINCH
IIpome:kyTouHasi aTTecTanus 1Mo AUCHUIIMHE (3a4eT) 2
Bcero 72
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4. YCJOBUSA PEAIM3ALUU ITPOTI'PAMMBI AU CHUITJIMHBI

4.1. TpeOoBanuss K MHHHMAJIBHOMY MAaTePHAJbHO-TEXHUYECKOMY
o0ecreYeHnIo

Jlnst peanuzanuy IpOrpamMMbl JUCHUIUTMHBL JOJKHBI OBITH MPETyCMOTPEHBI
CIEyIOUIME CIEUUaJbHble TOMEIICHMs: Y4eOHbIH KaOMHET XUMHM U ydeOHas
XUMHUYECKas 1abopaTopusi.

OGopynoBaHue Yy4eOHOro KaOMHeTa (HAIJISIIHbIE TIOCOOHUsI): HaOOPBI
IIAPOCTEP/KHEBBIX ~ MOJEJIEH MOJIEKYJ, MOJAEIN KPUCTAIMYECKUX PEIIETOK,
KOJIJIEKLUU MPOCTHIX U CIOXKHBIX BEIIECTB W/MIN KOJJIEKLIUU [TOJIMMEPOB; KOJLIEKIUS
TOPHBIX MMOPOJ U MUHEPANOB, Tabnuua MenzaeneeBa, yueOHble (PUIbMBI, TU(DPOBHIE
00pa3oBaTeIbHbIE PECYPCHI.

Texnnueckue cpeacrBa O0y4deHHMsl: KOMIIBIOTED C  YCTpPOMCTBaMHU
BOCIIPOU3BEEHUS 3BYKa, IPUHTEP, MYJIbTUMEINA-TIPOECKTOP C SKPAHOM.

O6opynoBanue jaGopaTopur W pado4YMx MecT Ja0OPATOPUM: MEH3YPKH,
MUTNETKU-KaNeJIbHUIbI, TEPMOMETPBI, MUKPOCKOI, JTyIbl, IPEIMETHbIE U MTOKPOBHbBIE
CTEKJIa, IJTAHIIETHI JUIs KaleIbHBIX PeaKIui, GUIbTpoBaIbHAs OyMara, IpOMBIBAJIKH,
CTEKJITHHbIE TMPOOUPKHU, pPE3UHOBBIE MPOOKH, GOHAPUKU, HAOOpP pPEaKTUBOB,
CTEKJISIHHBIE TMAaJOYKH, IUTATUBBI JUIsI MPOOMPOK; MEpPHbIE LMIUHAPHI, BOPOHKHU
CTEKJISTHHBIE, BOPOHKHM JenuTenbHble IummHapudeckue (50-100 mur), crynku ¢
MECTUKOM, (apPopoBbl€ YallIKW, MUHLETHI, (QUIBTPHl OyMa)KHbIE, BaTa, MapJid,
YaCcOBBIE CTEKJIA, DJIEKTPOIUIUTKH, JIa0OpaTOpPHbIE IITATHUBBI, CIMPTOBBIE TOPEJKHU,
CIIMYKH, MPUOOp AJI MOJy4eHHs ra3oB (WM MpoOHMpKa ¢ Ta300TBOJHON TpYyOKOii),
AeprKaTenu sl NpOOUPOK, CKIIIHKHU JJI XpPaHEHUs PEaKTUBOB, Pa3JaTOYHbIE JIOTKU;
xumuyeckue ctakansl (50, 100 u 200 mun); mImarenu; MUHIETHI; TUTEIbHBIC IIUIIIIBI;
CEeKyHA0MepHI (Taiimepsl), MepHbIe TpoOupku (Ha 10—20 mi1) u mepHbIe KonosI (25, 50,
100 u 200 mn), BoasiHast OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC MaJOYKU; KOHUYECKUE
k01061 i1 TuTpoBanus (50 u 100 mi1); THAMKATOPHBIE MOJIOCKU AJis onpenenenus pH
Y CTaHJApTHAs MHAMKATOPHAs IIKAJIA; YHUBEPCAIbHBIN HHINKATOP; MUNeTku Ha 1, 10,
50 mu (unu mo3aropsl Ha 1, 5 w 10 M), OropeTku JJIsi TUTPOBAHUS, MEIUIIMHCKUE
mmpuibl Ha 100-150 mu, naGopaTopHble W/WAM aHANUTHYECKUE Bechl, pH-MeTpsl,
CYUIMJIBHBIN 1IKad, u aAp. 1abopaTtopHOe 000pyI0BaHUE.

4.2. UudopmanuonHoe odecnevyeHne peajnu3auuu NporpaMmmMbl

1. Jlna peanuzamuu mnporpaMmbl  OMOJIMOTEUHBIN (OHJ 00pa3zoBaTeIbHON
OpraHu3aliid MMEeT TMe4YaTHble W  DJEKTPOHHBIE  00pa3oBaTelbHBIE U
MH(OPMAIMOHHBIE PECYPCHI.

OCHOBHbBIE HCTOYHUKMH

1. T'abpuensa O.C. Xumus nis npodeccuil U CenUaTbHOCTEH TEXHUYECKOTO
npoduis: yuednuk / O.C. I'abpuensn, N.I'. Octpoymos. - M.: 2021
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DJIeKTPOHHbIE U3IaHMSI

1. DnexTpoHHBIN yaeOHO-METOIMYCCKUI KOMIIJIEKC «XUMHTY» IS
npodeCCUOHANILHBIX 00pa30BaTeNbHBIX OpraHu3anuii: OOpa3zoBaTeIbHO-U3AATEIbCKUM
HneHTp «Akagemus», 2019. Pexxum goctyma: https://elearning.academia-moscow.ru/

2. Xwumus: https://resh.edu.ru/

3. Xumus: https://resh.edu.ru/

4. Xwumus: https://videoportal.rcokoit.ru/bysubjectcode/219&5&11

5. Xwumus 11 knacc - Menuanoprain. [loptan o0pa3oBaTenbHbIX U METOAUYECKUX

Mennamarepuanon. Pexxum nocrymna:
https://videoportal.rcokoit.ru/bysubjectcode/219&5&11
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJIMHBI

KoHTpo/1b M olleHKa PAaCKPBIBAIOTCA 4Yepe3 MUCIHUILIMHAPHBIE PEe3yIbTaThl, YCBOCHHBIE
3HaHUs ¥ PUOOPETEHHBIE CTYICHTAMU YMEHUSI, HANIPABJICHHBIC Ha )OPMHUPOBAaHUE OOIINX
U podeCCHOHATBHBIX KOMIIETEHIIMI IO pa3ienaM M TeMaM COAEp)KaHUs Y4eOHOro
Marepuana

OK/IIK

Monayas/Pa3nen/Tema

PesyabTaT 00yuenus

Tunsl oeHOYHBIX
MeponpUATHI

OcHoBHOe coaep:KkaHue

. Paspnen 1. OcHoBBbI Popmymposats
0a30BbIe NIOHATHSA H
CTPOEHHS BellecTBa
3aKOHbI XMMMH
1.1 | OKO01 CrpoeHne aToMOB CocraBnars xummnueckue |1. Tect «CtpoeHne aToMoB
XMUMHUYECKHX 3JIEMEHTOB |(OPMYJIbl COEAMHEHUM B |XUMHUYECKUX HJIEMEHTOB U
U IPUPOJIa XMMUYECKOH |COOTBETCTBUU CO IIPUPO/Ia XUMUUECKOHN CBS3M».
CBSI3U CTETIEHbIO OKUCIICHUS 2. 3a1a4u Ha COCTaBJIEHUE
XMUMHUYECKHX 3JIEMEHTOB, |XUMHUYECKUX (HOPMYIT
UCXO/IS U3 BAJIGHTHOCTH  |JIBYXaTOMHBIX CO€IMHEHUN
(oxcuaoB, cynb(hUI0B, THAPUIOB
U T.IL.).
3. 3aaHus Ha UCIMOJIb30BaHUE
XMMHUYECKON CUMBOJIUKU U
Ha3BaHUU COCAUHEHUH 110
HOMEHKJIaType MEKAYHApOHOT'O
COI03a TEOPETUYECKOUN 1
NPUKIIAJHON XUMUU U
TPUBHAJIbHBIX HA3BAHUU 1JIs
COCTaBJICHUS] XUMUYECKUX
dhopmys IByXaTOMHBIX
coeuHeHul (OKCUIOB,
Cyab(GUA0B, THAPUAOB U T.I.) U
OPYTUX HEOPTaHUYECKUX
COEJIMHEHUH OTAENbHBIX KJIacCOB
1.2 | OKO0l |Ilepuoauueckuii 3aKoH U | XapakTepU30BaTh 1. Tect «Metannuueckue /
OK 02 |rabmuma .. XHMHUYECKHE DJIEMCHTHI B |HEMETA/UIMYECKHUE CBOMCTBA,
Menpeneesa COOTBETCTBHUHM C UX ANEKTPOOTPULIATEIBLHOCTD U

IIOJIOKEHHUEM B
IIEPUOUYECKON CUCTEME
XMUMUYECKHX JIEMEHTOB
J.1. MenneneeBa

CPOJICTBO K AJIEKTPOHY
XHUMHYECKHX 3JICMECHTOB B
COOTBETCTBHE C UX IJICKTPOHHBIM
CTPOCHUEM U TOJIOKEHUEM B
MEPUOINYECKON CUCTEME
XUMHUYECKUX deMeHTOB J[.11.
MenneneeBay.

2. IlpakTrueckue 3a1anus Ha
YCTaQHOBJICHUE CBSI3U MEXKITY
CTPOCHHEM aTOMOB XUMHUYECKHUX
3JIEMEHTOB U IEPUOAUYECKUM
M3MEHEHHEM CBOMCTB
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OK/IIK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yueHus

Tunel oeHOYHBIX
MepOoNnpPUATHIH

XHMHYECKHUX DJIEMEHTOB U UX
COCJIMHEHUI B COOTBETCTBUU C
nosioxkenueM Ilepuonnueckon
CHCTEME.

3. [IpakTHKO-OPUEHTUPOBAHHBIE
TEOPETUUECKHUE 3a/IaHHs HA
XapaKTePU3ANI0 XUMUYECKHUX
3JIEMEHTOB: «MeTtautndeckue /
HEMETaJUINYeCKHEe CBOMCTBA,
3IEKTPOOTPUIIATENHHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMHYECKHUX DJICMEHTOB B
COOTBETCTBHE C UX IJIEKTPOHHBIM
CTPOCHUEM U TOJI0KEHUEM B
MEPUOIUYECKON CUCTEME
XAMUYECKHX DJIEMCHTOB

.. MennenceBa»

Pa3zgea 2. Xumuueckue
peakuuu

Xapakrepu3oBaTh THIIbI
XMMHYECKHX PeaKIuH

Kontpoabnas padora
«CTpoeHue BellecTBa U
XHMHUYeCKHe peakiun»

2.1

OK 01
OK 04

THUIBI XUMHYECKUX
peaxkuuii

CocTaBnaTh peakuuu
COEIMHEHUS, pa3JIoKeHus,
oOMeHa, 3aMelleHNs,
OKHCIIUTEIBHO-
BOCCTAaHOBUTCIIBHBIC
peaxkiuu

1. 3amaum Ha cocTaBlieHHE
YPaBHEHUH PEAKLUN:

— COEJIMHEHMSI, 3aMEeILECHUS,
pasioxeHus, 0OMeHa;

— OKHCITUTENIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUH C
HCIIOJIb30BaHUEM METOJa
3JIEKTPOHHOTO OanaHca.

2. 3a1a4M HA pacyeT MaccChl
BEIECTBA WK 00BEMA

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BELIECTBA, MACCE WM 00BEMY
OJIHOTO U3 YYaCTBYIOLIUX B
pEeaKLK BELIECTB; PACUETHI
Macchl (00BEMa, KOTMIeCcTBa
BELIECTBA) IPOYKTOB PEAKIUH,
€CJIM OJTHO U3 BEIIECTB NUMEET
IIpUMECH

2.2

DIIEKTPONUTHYECKAS
NYCCOLMAINS U HOHHBIN
obMeH

CocTaBnsTh ypaBHEHUS
XUMHYECKHUX PEaAKIHH
HOHHOI'0 OOMeEHa ¢
y4acTueM
HEOPraHMUYECKHUX BEIIECTB

1. 3ananus Ha cocTaBIcHHE
MOJIEKYJISIPHBIX U MOHHBIX
peakuuii ¢ y4acTUeM KHCIIOT,
OCHOBAHHI U COJICH,
YCTaHOBJICHHE U3MEHEHUS
KHCIIOTHOCTH Cpebl

2. JJaboparopHast pabota "Tumsl
XUMUYECKHUX peakiui”
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OK/IIK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yueHus

Tunel oeHOYHBIX
MepOoNnpPUATHIH

Pa3zpnen 3. Ctpoenue u
CBOliCcTBa
HEOPraHUYeCKHX
BelleCTB

HccaenoBath cTpoeHue
CBOMCTBA
HEOpPraHu4ecKux
BelIeCTB

KonTpoabnasi pabora
«CBoiicTBa HEOPraHMYeCKUX
BelIeCTB)

3.1

OK 01

Knaccudukanms,
HOMEHKJIATypa 1
CTpOCHHE
HEOPraHW4YeCKUX
BEIIECTB

Knaccudunuponats
HEOpPTaHUYECKUE
BEIIECTBA B COOTBETCTBHU
C X CTPOEHUEM

1. Tect «Homenkiarypa u
HA3BaHME HEOPTaHMYECKHIX
BEIIECTB UCXOJI U3 UX
XUMHYECKOH (OPMYITBI UITH
COCTaBJIEHUE XUMHYECKOU
(hOpMyIIBI HCXOIS U3 Ha3BaHUS
BEIIECTBA 110 MEXIYHAPOIHOM
WJIU TPUBUAJIBHOU
HOMEHKJIAType».

2. 3amaum Ha pacyeT MacCOBOM
10J11 (MacChl) XUMHYECKOTO
31eMeHTa (COeIMHEHNS ) B
MOJIEKYJIe (CMECH).

3. [IpakTuueckue 3aaHus MO
KJaccuuKaluy, HOMEHKIIAType U
XUMHYECKUM (hopmyriam
HEOPraHMYECKUX BEIIECTB
Pa3TUYHBIX KJIACCOB.

4. [IpakTHyeckue 3a1aHus Ha
ONpEAEICHUE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BHJIa XUMHUYECKON
CBSI3M U TUIA KPUCTATIINYECKOM
penIeTKu

3.2

OK 01
OK 02

DOU3NKO-XUMUYECKUE
CBOMCTBaA
HEOPTaHUYECKUX
BEIIECTB

YcranaBauBaTh
3aBUCUMOCTH (hPHU3HKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKUX BEIECTB
OT CTPOCHHSI aTOMOB U
MOJIEKYJI, @ TAK)Ke TUIa
KPUCTAIUITMYECKOMN
pelIeTKn

1. Tect «OcobeHHOCTH
XHMHUYECKHUX CBOMCTB OKCHUJIOB,
KHCIIOT, OCHOBaHUH, aM(OTEPHBIX
TUIPOKCHUJIOB U COJICI.

2. 3aaHusA HA COCTaBJICHUE
YpaBHEHUN XUMUYECKUX PEaKIUh
C y4acTHEM MPOCTHIX U CIIOKHBIX
HEOPTraHMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAILJIOB U
aM(OTEPHBIX AIEMEHTOB;
HEOPTaHMYECKHUX KUCIIOT,
OCHOBaHUH M aM(pOTEPHBIX
THIPOKCUIOB, HEOPTaHUIECKUX
COJICH, XapaKTEPHU3YIOIINX UX
CBOMCTBA U CIIOCOOBI IOJTYUEHMS.
3. [IpakTUKO-OpUEHTUPOBAHHBIC
TEOPETUUECKHUE 3aJIaHUs Ha
CBOMCTBA U MONyYEHUE
HEOPTaHMYECKHUX BEIICCTB
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THnbI OLIEHOYHbIX

Ne OK/IIK |(Monyas/Pa3nen/Tema (Pe3yiabTar 00yueHus .
MeponpUATHIA
3.3 |OKO01 WNnentuduxamnus HccnenoBath 1. IIpakTUKO-OpUEHTUPOBAHHbIE
OK 02  |HeopraHMyeCKUX KAueCTBCHHBIC PEAaKUU  |3aJaHMs 10 COCTABICHUIO
OK 04 |BemecTB HEOPraHMYECKUX BEIIECTB |XMMUYECKHUX PEAKINN C yJaCTUEM
HEOPraHMYECKUX BEIIECTB,
WCTIOTB3YEMBIX TSI MIX
UJCHTH(PUKAIIH.
2.JIaboparopnas pabdora:
“Unentuduxanms
HEOPraHWYECKUX BEIIECTB’
4 Pa3znen 4. Crpoenune u |UccaenoBatrs crpoeHue v | KoHTposbHasa padora
CBOlicTBa cBoiicTBa oprannyeckux |«CTpoeHHe H CBOMCTBA
OPraHMYecKux BelleCTB OPraHHYeCcKUX BellecTB»
BeLeCTB
41 | OKO01 Knaccudukarnms, Knaccudunuponats 1. 3amanus Ha cCOCTaBJICHUE
CTPOEHHUE U OpraHMYECKHE BEIIECTBA B |HA3BaHUN OPraHUYECKHUX
HOMEHKJIaTypa COOTBETCTBUU C UX COCIMHEHUH TTO TPUBUAIILHOW WJTH
OpPraHUYECKHX BEILECTB |CTPOCHUEM MEKyHApOIHOM
CHUCTEMAaTUYECKON HOMEHKJIATYPE.
2. 3anaHus Ha COCTaBJICHUE
TTOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX OopMYI
OpraHWYECKHUX BEIIECTB
OTJIENIbHBIX KJIACCOB.
3. 3aaun Ha ONpeeTeHNe
npocTenien GopmMysl
OpPTraHUYECKON MOJICKYJIBI, UCXO/ISI
13 2JIEMEHTHOT0 cocTaBa (B %)
4.2 OK 01 CBoiicTBa OpraHUYECKHUX | Y CTAaHABIMBATh 1. 3amanus Ha cocTaBlIeHUE
OK 02 |coenuHeHuit 3aBUCUMOCTH (PU3UKO- YPaBHEHUIN XUMHUYECKUX pEaKLni
OK 04 XUMHYECKHUX CBOMCTB C YYaCTHEM OPraHUYECKUX

OpPraHUYECKHUX BEIECTB OT
CTPOCHHS MOJIEKYJ

BEIIECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHHUS.

2. 3anaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUUYECKUX PEAKIUH,
WJUTIOCTPUPYIOLIUX XUMUYECKUE
CBOICTBA C YYETOM MEXAHU3MOB
MPOTEKAHUS JaHHBIX PEaKIUi U
TeHEeTUYECKOM CBSI3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacueTHble 3a1auu 10
YpaBHEHHUSAM peaKiuil C yaacTueM
OpPraHMYECKUX BEILECTB.

4. JITaboparopnas paboTa
“IIpeBpalieHus OpraHU4ECKUX
BEILIECTB IpU HarpeBaHuu"
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THnbI OLIEHOYHbIX

Ne OK/IIK |(Monyas/Pa3nen/Tema (Pe3yiabTar 00yueHus .
MeponpusiTuii
43 | OKO01 WNnentuduxamnus UccnenoBath 1.IlpakTHKO-OpUEHTUPOBAHHBIC
OK 02 |opraHMYecKUX BEILECTB, |[KAUECTBEHHbIE PEAKLIUK  |3a/laHUs IO COCTABJICHUIO
OK 04 |ux 3HaueHHe U OPraHU4YeCKUX XUMHUYECKHUX PEAKLINN C yJaCTUEM
IIPUMEHEHHE B OBITOBOW |COEMHEHUH OT/AENbHBIX |OpraHMYECKHX BEIECTB, B T.U.
Y IPOU3BOJCTBEHHOM  |KJIacCOB UCIIOJIb3YEMBIX JIJISl UX
NESATEIBHOCTH YEJI0BEKa UACHTU(DUKAIIH B OBITY U
IIPOMBIIIJIEHHOCTH.
2.JlabGoparopnas pabora:
“UnenTrduKams opraHnIecKux
COEJIMHEHUH OTAEIBHBIX KJI1acCOB”
5 Pa3znea 5. XapakTepu3oBaTh
Kunernueckne n BJIHSIHHE PA3JIMYHBIX
TepMoaAMHAMHYeckHe |(paKkTopoB Ha
3aKOHOMEPHOCTH PaBHOBecHe U CKOPOCTh
NPOTEeKAHUS XMMHYECKHX peaKuii
XUMHYECKUX peakiuni
5 OK 01 CKopocTh XMMHUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02  |peakiuii. XuMUYEeCKOE |BIMSHUE KOHLCHTPAIMM  |TCOPETUUYECKHE 3aaHUs Ha
paBHOBECHE pearupyronux BemecTB U |aHaau3 GakTopoB, BIUSIOLNIMX HA
TEMIIEpaTyphbl HA CKOPOCTh |[M3MEHEHNE CKOPOCTH XUMHUECKON
XUMHUYECKHUX PEaKIUM peakuuu. IIpaktuko-
XapakTepus3oBaTh OpUEHTHPOBAHHbBIE 3a/IaHUS HA
BIIUSTHUE U3MEHEHUS IIpUMeHEeHHe puHnuna Jle-
KOHIEHTpauuu Bemiects, |lllaTenbe 11 HaxoXAeHUS
peakuuu cpeasl u HaIIPaBJICHUS] CMEIICHUS
TeMIIepaTyphl Ha paBHOBECHS] XUMUYECKOM peakuuu
CMeIllEHHE XMMUYECKOT0 |1 aHaiu3 (paKTOPOB, BIMSIOLIMX
paBHOBECHS Ha CMEIIeHNEe XUMHYECKOTO
paBHOBECHS
6 HccnenoBath nCTUHHBIE
Pa3zpnen 6. PacTBopsl PacTBOPHI € 32JaHHBIM U
XapaKTepuCcTHKAMHA
6.1 | OKOl |IlonsTHe o pactBopax |PaznuuaTh HCTHHHBIE 1. 3amaum Ha IPUTOTOBIIEHUE
OK 02 pacTBOPHI pacTBOPOB.
2. IIpakTHKO-OpUEHTHPOBAHHBIE
pacueTHbIE 3a/JaHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIOJIb3yeMble B OBITOBON U
IIPOU3BOJCTBEHHON JESATENBHOCTH
4eJioBeKa
6.2 | OKOl1 Uccnenoanue cBoiicts |MccnenoBaTh hU3HKO- JlaGopaTtopHnast pabota
OK 04 |pactBOpOB XUMUYECKHE CBONCTBA “IIpuroroBneHue pacTBOPOB”

HUCTUHHBIX PaCTBOPOB
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THnbI OLIEHOYHbIX

Ne OK/IIK |(Monyas/Pa3nen/Tema (Pe3yiabTar 00yueHus .
MeponpUATHIA

1 IIpodeccnonaibHO-OPMEHTHPOBAHHOE COlep:KaHNe (CodepKaHUe MPUKJIATHOTO MOXYJIS)

7 Paznmen 7. OuenuBaThb nocJjeacTBus |3amura Keica (¢ yuerom
Xumus B ObITY U OBITOBOM 1 Oyayueil npodeccuoHaIbLHOI
NPOM3BOJACTBEHHOI NPOU3BOJACTBEHHOMH AeSITeIbHOCTH)
AesITeJIbHOCTH NesiTeJIbHOCTH Ye10BeKa
YeJI0BEKa ¢ MO3ULMH

IKOJIOTHYECKOM
0e30macHOCTH

OK 01
OK 02
OK 04
OK 07

Xumusi B OBITY H
MPOU3BOACTBEHHOMN
JeSITENIbHOCTH YEJIOBEKa

O1eHuBaTh NOCJIEACTBHS
OBITOBOM U
MPOU3BOJACTBEHHOM
JIEATCILHOCTH YCJIOBEKA C
HO3UIUNA PKOJIOTHYECKOUN
0e301acHOCTH

Keiic (c yuetom Oynymieit
npoQeccuoHaIbHOM
NESATEeIILHOCTH )
Bo3MoxHEBIE TEMBI KEHCOB:
1. IToTemienue KauMaTa U
BBICBOOOK/ICHHE T'a30BBIX
THIPATOB CO JIHA OKeaHa.

2. bynyue matepuaisl 1715 aBua-

, MAIIMHO- ¥ IPUOOPOCTPOCHHUSI.
3. HoBble maTepuaisl 1iis
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTENIbHBIX MTPEnapaToB
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JUCT UBMEHEHUWHA U JONMOJIHEHUM, BHECEHHBIX

B PABOYYIO ITPOI'PAMMY

No N3MCHCHUA, AaTa BHCCCHUA M3MCHCHMA, No CTpaHHullbl C ©3MCHCHHCM,

BbLJIO

CTAJIO

OcHoBaHue:

HOI[HI/ICB JHna BHECCHICTIO U3MCHCHMUA
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AxmeTtoB Buaagucias YUepHusizopu4
IIpenogaBare b AUCHMILIHHBI

Xumus

T'ocynapcTBenHoe 0101:xeTHOE MPOdeccuoHAIbLHOE 00pa3oBaTeIbHOe

yupexaeHue
«bypsTckuii arpapHublii kouiexx um. M.H. Ep6anosa»

PABOYAS IPOTPAMMA YYEBHOU JACIHUITVIMHBI
Xumus

«O0meodpasoBaTe/IbHbIA HUKID
NporpaMMbl NOATOTOBKH CIIEIHAIMCTOB CPeHero 3BeHa
Mo CIenuaaIbHOCTH

38.02.03 OnepanuoHHas 1esiTeIbHOCTh B JIOTUCTHKE



