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PABOYAS [TIPOI'PAMMA JITUCHAIIJINHBI

XUMMUA

CneunanbHocthb: 44.02.01 JlomkonsHoe 0OpazoBaHue

KBanuduxkaiys BBITYCKHUKA: BOCIUTATEINb JIETEH JIONIKOJIBHOTO BO3pacTa

Kadenpa xumun

KocTpoma, 2023



Pazpaboran: 3ambinseBa B.B., K.T.H, JOLIEHT

Pabouas nporpamma JucUUIUIMHBI «XUMUsA» pazpadboTaHa:

1) - nHa ocrHoBe MeepanbHOrO TOCYAapCTBEHHOr0 0Opa3oBarebHOro cranaapra (maace — PI'OC)
M0 CIENUATBHOCTU CpeaHero mpodeccruoHanbHoro odpaszoBanus (manee - CIIO) 44.02.01 «/lo-
HIKOJIbHOE O0Opa3oBaHMEe», YTBEpXkKAECHHOTO mpukazom MunucrepctBa IIpocBemienuss PO
17.08.2022 Ne 743

2) - B COOTBETCTBHH C y4eOHBIM IuTaHOM 110 crierpanbHoctd 44.02.01 «JlomkoasHOe 00pa3oBa-
HUE», YTBEPKJIEeHHBIM YueHbM coBeToM KI'V 25 ampens 2023 r., nporokos Ne 12, rox Hadana
noarotosku 2023

YTBEPX/IEHO:

Ha 3acenanuu xadenpbl neJarorukid 1 akMeoJIOTHU JIMYHOCTH
ITportoxon 3aceqanust NelO ot 15.05.2023

3aBeayromuii kadeapoi neJaroruku 1 akMeoJIOrMH JTMYHOCTH
K.TEJI.H., To1ieHT BoponiioBa A.B.



1. OBIIIASI XAPAKTEPUCTHUKA PABOYEM ITPOTr'PAMMBI OBIIIEOBPA30BA-
TEJIbHOM TUCIUILINHBI «XUMU»

1.1. MecTo AucHMILVINHBI B CTPYKTYpPe OCHOBHOI NPo(ecCHOHAIBLHON 00pa3oBaTe/IbHOM
NMPOrpamMMbl
OO61meobOpa3oBaTeNbHAs JUCIUIIINHA «XUMHs» U3ydaeTcss Ha 0a30BOM ypOBHE B 00IIe00-
pa3oBaTEeLHOM ITUKIIE Y9eOHOTO TUIaHA OCHOBHOW MPOQECCHOHATBHON 00pa30BaTEIBHOMN IMPO-
rpammbl criennanbHocTu: 44.02.01 /IOHLIKOJIBHOE ObPA30BAHHE
TpynoeMKOCTh NTUCHUIUIMHBI «XUMUS» Ha 0a30BOM YPOBHE COCTaBIseT 72 yaca.
JucuuninuHa n3ydaercs B 1 u 2 cemecrtpax.

Bup yueOHoii padoThl O0bem B yacax
O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 72
1 cemecTp 36
TEOpeTHIEeCKOe 00yICHUE 18
MPAKTUYECKHE 3aHITHS 18
2 cemecTp 36
MIPaKTUYECKHUE 3aHITUS 34
IIpomexyTouHas aTTecTanms (3a4€T C OLEHKOI) 2

1.2. Lleqn u niiaHupyemMble pe3yJibTAThl 0CBOEHHS TUCHUILIUHBI
1.2.1. llesu 1 3a1a4i AUCHMIIIMHBI

Meab AMCHUNIMHBI:

dopMHUPOBAHUE Y CTYJEHTOB MIPEICTABICHNS O XUMUYECKON COCTaBIISAIONICH €CTeCTBEHHO—
Hay4YHOM KapTHHBI MHUpA KaK OCHOBBI IMPHUHATHS PEIICHUM B KU3HEHHBIX U MPOU3BOACTBEHHBIX
CUTYaIUsAX, OTBETCTBEHHOT'O MIOBEICHUS B IPUPOJHOM cpefe.

3agauu AUCHMUILINHBI:

1) chopmupoBaTh HOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHHS XUMUYECKUX MPOIIECCOB U SIB-
JICHUW B OKPYXAIOIIEH cpefie, 1eJT0CTHON HayYHOM KapTUHBI MUpPa, B3aUMOCBSI3H U B3aHMO3aBH-
CHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABJISTH (POPMYJIIBI HEOPTAHUYECKUX U OPTAaHUUECKHUX BEIIECTB, yPaB-
HEHUS XUMUYECKUX PEAKIHH, OOBIACHITH UX CMBICI, MHTEPIPETHUPOBATH PE3YIbTAaThl XUMUUYECKHUX
AKCIIEPUMEHTOB,

3) copmupoBaTh NPEACTABICHUS O MPOBEICHUU MPOCTEUITUX XUMHUYECKUX IKCIIEPUMEH-
TaJTbHBIX UCCIICJIOBAHUNA C COOMIOACHHEM TpaBUIl 0€30MaCHOT0 OOpAaIeHHs C BEIIeCTBAMH U Jia-
0opaTOpHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHUsS HCIIOJIBb30BaTh HHPOPMAIMIO XUMHUYECKOTO XapakTepa U3 pa3inuHbIX
HWCTOYHHKOB;

5) chopMupoBaTh YMEHHS MPOTHO3UPOBATH MOCIEICTBHS CBOCH NEATEILHOCTH U XHMHUYE-
CKHX MPUPOJHBIX, OBITOBBIX M MPON3BOICTBEHHBIX IMPOIECCOB,;

6) chopMHUpPOBATH TOHUMAHNE 3HAYMMOCTH JIOCTHKEHUH XMMHUYECKOW HaYKH U TEXHOJIOTUI
JUTSL pa3BUTHUS COIIMATILHOM U TTPOU3BOJICTBEHHOU cep.



1.2.2. Ilnanupyemble pe3yJabTaThl 0CBOEHHS 0011e00pa30BaTEIbHON TUCIHHILINHBI
B coorBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

l'[.nalmpyeMble pe3yJbTaThbl 0OCBOCHUA TUCHHUIIJINHBI

O01mme

JAucuunimHapHbie

B yacTu Tpy10BOr0 BOCHUTAHMS:

— TOTOBHOCTH K TPY/y, OCO3HaHHE IICHHOCTH MacTepCTBa,
TPYAOIO0HE;

— TOTOBHOCTh K aKTHBHOM JI€SITEIIbHOCTH TEXHOJOTHYE-
CKOM M COIMAIbHOW HAINPaBIECHHOCTH, CIIOCOOHOCTh UHHU-
IUUPOBATH, TUTAHUPOBATh U CAMOCTOSTEIIHHO BBITTOJIHATH
TaKylo JESITeIIbHOCTD;

— MHTEPEC K Pa3IM4HbIM chepaM mpodecCHOHAITBHON Jesi-
TEJIbHOCTH,

OBiajeHne YHMBEPCAIbHBIMH YU4eOHBIMH MO3HABA-
TeJbHBbIMHU JIeliCTBUSIMHU:

a) 0a3oBble JOrn4ecKue AeiicTBHS.

— CaMOCTOSATEIHHO (POPMYITHPOBATH M AKTYAITH3UPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK UM OCHOBAHUS
JUIS CpaBHEHMsI, KiIacCu(UKauu U 0000IIeHHS;

— OTIpEeEeNATh 1EH NeITeIbHOCTH, 33]1aBaTh MapaMeTphl U
KPUTEPUU UX TOCTHUKEHUS;

— BBISIBIISITh 3aKOHOMEPHOCTHU ¥ TIPOTUBOPEYHSI B paccMart-
pUBAEMBIX SIBICHUSX;

— BHOCUTBH KOPPEKTHUBHI B JACATEIHHOCTD, OIIEHUBATH COOT-
BETCTBHUE PE3yJbTATOB LENISAM, OLIEHUBATh PUCKU MOCIIE-
CTBUH JIEITEIILHOCTH,

— pa3BUBaTh KPEATUBHOE MBIIIJIEHUE ITPU PELIEHUHN KU3-
HEHHBIX MPOOJIeM

0) 0a30BbIE HCCIeN0BATENbCKUE TeCTBHS:

— BJIaJIeTh HaBbIKaMH y4eOHO-HCCIIe10BaTEIbCKON U TIPO-
€KTHOU JIeSATENbHOCTH, HABBIKAMU pa3pelieHust Mpooiem;

— YMETh UCIO0JIb30BaTh HAUMEHOBAHUS XUMUUECKUX COCIUHEHUM MEXAYHAPOAHOIO
COI03a TEOPETUUYECKON M NMPUKIJIAJHON XUMHUH U TPUBHAJIbHBIC HA3BaHUS BaXKHEHIIINX
BEILECTB (ITHJICH, alleTHJICH, ININIEPUH, (EeHOI, (hopMabIerui, YKCyCHast KUCIIOTa,
TJIMLMH, YTapHbIU ra3, yrieKucIbli ra3, aMMuax, raieHasi U3BecThb, HeraleHast u3-
BECTh, MUThEBAsI COAA U APYTUX), COCTABIATH (POPMYJIbI HEOPTaHUYECKUX U OPTaHU-
YECKUX BEILECTB, YPAaBHEHUS XUMUYECKUX PEaKIHi, OOBSICHATh UX CMBICI; IOATBEP-
JKJATh XapaKTepHble XMMUUECKHE CBOMCTBA BEILIECTB COOTBETCTBYIOLMMU IKCIEPU-
MEHTaMH U 3alUCAMHU YpPaBHEHUH XUMUYECKUX peaKIuii;

— YMETh yCTaHABJIUBATh PUHAJUIEKHOCTh U3YYEHHBIX HEOPraHUUECKUX U OpraHu-
YECKUX BEILECTB K ONMPEIEICHHBIM KJIaccaM U IpyIIaM COSAMHEHUI, XapaKTepu3o-
BaTh UX COCTaB U BaYKHEHIIINE CBOICTBA; ONPENEISITh BUIbI XUMUYECKUX CBsA3€H (KO-
BaJICHTHAsl, MOHHAs1, METAJUIMYECKasl, BOJOPOIHAS ), TUIBI KPUCTAIUIMYECKHUX pelie-
TOK BEIECTB; KJIAaCCU(PUIIMPOBATH XUMHUECKHE PEAKIINH;

— chopMHpOBaTh MPEACTABIECHUS: O XUMUYECKOM COCTaBIISIONIEH eCTeCTBeHHOHAYY-
HOM KapTUHBI MUpa, POJIM XMMUU B IO3HAHUU SIBJICHUH NPUPOABI, B GOPMUPOBAHUU
MBILIEHUS U KYJIbTYpPbI INYHOCTH, €€ (PyHKIIMOHATIBLHON TPAMOTHOCTH, HEOOXO/TH-
MO ISl pelIeHns MPaKTUYECKUX 3a]1a4 U HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIIE-
HUS K CBOEMY 3[I0POBBIO U IPUPOJIHON CPENE;

— YMETbh IPOBOAUTDH PacueThl 10 XUMUYECKUM (OpMyJIaM U YPAaBHEHUSIM XUMUYe-
CKUX PEaKIMH C UCMOIb30BaHNEM (PU3UUECKUX BETMYMH, XapaKTepU3YIOLIUX Bellle-
CTBa C KOJIMYECTBEHHOI CTOPOHBI: Macchl, 00beMa (HOPMAJIbHBIE YCIIOBUS) Fa30B,
KOJIMYECTBA BEILIECTBA; UCIIOJIb30BATh CUCTEMHbBIE XUMUYECKUE 3HAHUS IS IIPUHS-
THUS PElIeHUI B KOHKPETHBIX KU3HEHHBIX CUTYAIlUSIX, CBA3aHHBIX C BEIIECTBAMU U
UX IPUMEHEHUEM




— BBISIBJISITH TPUYMHHO-CJICICTBCHHBIC CBS3H U aKTYaJIU3H-
POBaTh 3aaa4y, BbIIBUI'aTh THIIOTC3Yy €€ PCUICHU A, HAXO-
JMTh apTyMEHTHI JUTSI JOKA3aTelbCTBA CBOUX YTBEPIKIC-
HUM, 33/1aBaTh IApaMETPbl U KPUTEPUU PEILCHMUS;

— aHAJIM3HUPOBATH MOJYYCHHBIC B XOAC PCHICHUA 3a1a4n
pe3yabTaThl, KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTD,
IMPOTHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCJIOBHAX,

— YMETb NEPEHOCUTH 3HAHUS B TIO3HABATEILHYIO U IPAKTH-
YECKYI0 00JIaCTH KU3HEACATEITbHOCTH;

— YMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX
obJacrei;

— BBIJIBUTaTh HOBBIC HJICH, ITPEIaraTh OPUTHHAIBHBIC
MOJXOJIBI U PELICHUS;

— CIIOCOOHOCTD UX UCIOJIb30BaHUS B MIO3HABATEILHON U
COLIMAJIBHOM ITPAKTHUKE

B 00J1acTH HEHHOCTH HAYYHOT'0 MIO3HAHMS

— c(pOpMUPOBAHHOCTH MUPOBO33PEHHUSL, COOTBETCTBYIO-
IIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U 001I1e-
CTBEHHOM IMMPAaKTUKH, OCHOBAHHOT'O HA JUAJIOIC KYJIbBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B MOJIUKYJIb-
TYPHOM MHPE;

— COBEPILIECHCTBOBAHUE SI3bIKOBON U YATATENBCKON KYJIb-
TYPBI KaK CpEACTBa BBaHMOHeﬁCTBI/Iﬂ MCXKAY JIOAbMHA U
MIO3HAHUS MUPA;

— OCO3HaHUE IIECHHOCTH Hay4YHOU J1eATeNbHOCTH, TOTOB-
HOCTb OCYHIECTBIISATH IPOEKTHYIO M UCCIIEN0BATENBCKYIO
ACATCIIBHOCTD HHAWBUAYAJIbHO U B I'PYIIIIC,

OByageHne YHMBEPCAJIbHBIMH Y4¢OHBIMH IIO3HABA-
TCJbHBIMHU HeﬁCTBHHMH:

B) paborta ¢ nHgopManmeii:

— BJIAACTH HABBIKAMU IMOJIYYCHUA PIHCbOpMaI_[I/II/I U3 UCTOY-
HUKOB Pa3HbIX TUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH I10-
UCK, aHAJIN3, CUCTEMATH3AIMI0 U UHTEPIPETaluIo HHPOP-
MalMM Pa3JInYHbIX BUI0B U (HOPM MpeICTaBICHUS;

— YMeTh IUTAHUPOBATh XUMHUUECKUI SKCIIEPUMEHT (IIPEeBpaIIeHUs OpraHUYeCKHUX Be-
IIECTB IIPU HArpEeBaHUM, MTOJTYUCHUE ITHIICHA U U3YYEHHUE €TI0 CBONCTB, KAU€CTBEH-
HBIE PEaKI[MH Ha aJbJAETUIbI, KPaXMaJl, YKCYCHYIO KUCIIOTY; IeHaTypalus OeIKoB
MIPU HArPEBAaHHM, IBETHBIC PEAKIIUK OEJTKOB; COCTABISATh PEAKIIMK MOHHOTO OOMEHa,
OTIPEIeNIATh CPEy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIIUU Ha CybdaT-, Kapoo-
HaT- ¥ XJIOPU/I-aHUOHBI, HA KATUOH aMMOHHUS; PEIIaTh YKCIIEPUMEHTATIbHBIC 3a/1a41
o TeMaM «MeTamnel» U «HeMeTannsn») B COOTBETCTBHUH C MTPaBUIIaMU TEXHUKH 0€3-
OMACHOCTH NP OOPAIEHUH C BELIECTBAMH U Ja0OPATOPHBIM 000pYyI0BaHUEM;
MIPEJICTABIISITh PE3YIbTaThl XUMUYECKOTO SKCIIEPUMEHTa B (hopMe 3allicH ypaBHe-
HUN COOTBETCTBYIOIIMX PEAKIINI M (JOPMYJIMPOBATH BHIBOJBI HA OCHOBE ITHX pe-
3yJl1bTaTOB;

— YMETh aHAIM3UPOBATh XUMHYECKYIO HH(OPMAITUIO, TOTYyIaeMYIO U3 Pa3HBIX HC-
TOYHHUKOB (CPEJCTB MaccoBO# HHpopMaIuu, cetb IHTepHET U npyrue);

— BIIJICTh OCHOBHBIMU METOJaMHU HAyYHOTO TTO3HAHUS BEIIECTB M XUMHYECKHUX SIB-
neHui (HaOroIeHue, U3MepeHue, SKCIIEPUMEHT, MOACITUPOBaHNE);

— YMETh IPOBOJUTH PACUETHI IO XUMUUYECKUM (HOpMyJIaM ¥ YPaBHCHHUSIM XHUMHYE-
CKHX peaKIUi ¢ UCTIOIh30BaHNEM (PU3UUYECKUX BEIHUMH, XapaKTEPU3YIOIIUX Bellle-
CTBa C KOJUYECTBEHHOIN CTOPOHBI: MAacChl, 00beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B,




— cO3/1aBaTh TEKCTHI B pa3IM4YHbIX (popMaTax ¢ yueToM
Ha3zHa4YeHUs MH(OPMAINH U 1IeTICBOW ayJAUTOPUH, BHIOU-
past ONTUMalbHYIO (OPMY NPEACTaBICHUS U BU3yalln3a-
uuu;

— OLICHMBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HH(pOPMa-
L[UH, €€ COOTBETCTBUE IPABOBBIM U MOPAJIbHO—ITHUYECKUM
HOpMaM;

— MCIIOJIb30BaTh CPEJCTBA MH(POPMAIIMOHHBIX U KOMMYHH-
KALIMOHHBIX TEXHOJIOTUM B PELICHUH KOTHUTUBHBIX, KOM-
MYHHMKATHUBHBIX U OPraHU3aLMOHHBIX 3a/1a4 ¢ CO0JI01e-
HUEM TpeOOBaHUI 3PrOHOMMKH, TEXHUKU 0€30MacHOCTH,
TUTHUEHBI, pecypcocOepeKeH s, TPaBOBbIX U ATUYECKUX
HOPM, HOpM MH(OPMAITMOHHON 6€3011aCHOCTH;

— BIIQJICTh HABBIKAMH PACTIO3HABAHUS M 3alIUTHI HH(POpMa-
11U, THPOPMALIMOHHOM 0€3011acCHOCTH JIMYHOCTH

KOJMYCCTBA BEUICCTBA, UCII0JIb30BATh CUCTEMHBIC XUMUYCCKHUE 3HAHUA JIA ITPHUHA-
TUA pGH_IGHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BCUICCTBAMU U
HUX IPUMCHCHUEM

— TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U ca-
MOOINPEAEICHHUIO;

—OBJIaJICHHE HaBbIKaMU y4€OHO-UCCIIEI0BATEIbCKOM, po-
€KTHOM U COLIMAIILHOW JEATEIBHOCTH;

OgiajeHne YHMBePCAJIbHBIMH KOMMYHHUKATUBHBIMHU
JefcTBUSIMU:

0) coBMeCTHasl 1esITeJIbHOCTD!

— MOHUMATh ¥ UCHOJIb30BATh MPEUMYIIECTBA KOMAaHAHOMN U
UHIUBUAYAIbHON paboThI;

— IPUHUMATB 1IEJI COBMECTHOM 1€ATENbHOCTH, OPraHU30-
BBIBaTh U KOOPJIMHUPOBATH AEUCTBUSI 110 €€ JOCTUKEHUIO:
COCTaBJIATH IUIaH ACUCTBUH, PACIIPEAEIIATH POJIUA C YIETOM
MHEHUH Y4aCTHUKOB 00CYX/J1aTh Pe3yIbTaThl COBMECTHOM
paboThI;

— KOOPAMHUPOBATh U BBIMOJIHATH pabOTy B YCIOBHUSAX pe-
aJIbHOTO, BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMO-
JICHCTBHUS,

— YMETh IUTAHUPOBATh XUMUUECKUI SKCIIEPUMEHT (IIPEBpAICHNs OPraHUYECKHUX Be-
LIECTB [IPY HArPEBaHWM, IIOJyUYEHUE ITUIICHA U U3YYEHUE €TI0 CBOWCTB, KAUECTBEH-
HBIE PEaKIIMH Ha aJIbJICTH/IbI, KpaXMaJl, YKCYCHYIO KUCIIOTY; JIeHaTypaIus OeIKoB
IIPY HarpeBaHUU, LIBETHBIE PEAKI[MH OEJIKOB; COCTABIIATH PeaKIM HOHHOTO 0OMeHa,
OTPEENATh CPely BOAHBIX PaCTBOPOB, KAUECTBEHHBIE PEaKIIUU Ha CylbdaT-, Kapoo-
HaT- ¥ XJIOPU-aHUOHBI, HA KATUOH aMMOHUS; peIIaTh SKCIIEPUMEHTAIbHBIC 3a1a4U
o TeMaM «Mertamnel» U «HemeTranel») B COOTBETCTBUM € ITpaBUJIaMU TEXHUKH 0e3-
OIaCHOCTH NPH 00pallleHUH ¢ BEIECTBAMU M Ja0OPaTOPHBIM 000PYI0BaHUEM;
IIPEJICTABIISTh PE3YJIbTaThl XUMUYECKOI0 SKCIIEPUMEHTa B (hopMe 3allicu ypaBHe-
HUI COOTBETCTBYIOIIUX PEAKIM U (OPMYJINPOBATh BBIBOJIBI HA OCHOBE 3THUX pe-
3yJIbTaTOB.




— OCYHIECTBJIATH ITIO3UTUBHOC CTPATCTUYCCKOC IIOBEACHUE
B PA3JIMYHBIX CUTyallUdaX, HIPOSABIIATH TBOPUYCCTBO U B0OO-
PaXCHUC, OBITh MHHUIMATHBHBIM

OBiajeHne YHMBePCAJIbHBIMH PeryJ/siTUBHBIMU Jieii-
CTBUSIMU:

) IPUHATHE ce0sl U APYIUX JIOAei:

— IPUHUMATh MOTUBBI M apIYMEHTBI APYTHUX JIOJEH TPU
aHaJlu3e pe3yJabTaTOB JEATEIbHOCTH;

— IPU3HABATh CBOE MPABO U IIPABO JIPYTUX JIFOACH HA
OIIIMOKHU;

— pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MHP C ITO3UIUH JIPY-
TOro 4YelOBeKa;

B o6s1acTH 3K0/10rMYECKOr0 BOCIUTAHHUSA:

— c(pOPMUPOBAHHOCTH FKOJIOTHUECKON KYIbTYphI, TOHIUMA-
HUE BIMSIHUS COLIUAIbHO-3KOHOMHYECKHX IIPOLIECCOB Ha
COCTOSIHME MPUPOIHON U COIUAIBHOMN Cpefibl, OCO3HAHUE
I00AJIBHOTO XapaKTepa IKOJIOTHIECKUX PodIieM;

— IUTAHUPOBAHKE U OCYILIECTBIICHUE JEHCTBUN B OKpYKaro-
LIEH CpeJle Ha OCHOBE 3HAHUS LIl yCTOMYUBOTO Pa3BH-
THSI YEJIOBEYECTBA;

AKTUBHOE HETPUATHE JIEHCTBUM, TPUHOCSIINX BPEJ OKPY-
JKAIOLIEN Cpeae;

— YMEHHUE TPOTHO3UPOBATh HEOJIAroNpHUATHBIE IKOJIOTHYE-
CKHE MOCJEACTBUS PEANPUHUMAEMBIX AEUCTBUM, NPEIOT-
BpamiaTh ux;

— paclIUpeHue ONbITa AeATEIbHOCTH KOJIOTHUYECKOU
HaIpaBJIEHHOCTH;

— OBIIAJICHHE HABBIKaMU Y4eOHO-HMCCIIEA0BATEIBCKOM, MTPO-
€KTHOM M COITMATbHON NeITEIbHOCTH.

— cpopMupOBaTh MPEACTABICHUS: O XUMUYECKOHN COCTABIIAIONICH eCTeCTBeHHOHAYY-
HOU KapTUHBI MUpPAa, POJIM XMMUU B TIO3HAHHUHU SIBIICHUH NPUPOIbI, B HOPMUPOBAHUU
MBIIUICHUS U KYJIBTYPBI INYHOCTH, €€ ()yHKIIMOHATBLHON TPAMOTHOCTH, HEOOXO/TH-
MO JJIsl peIIeHUs IPAKTUYECKHUX 3a]]a4 U IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIIE-
HUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM CpeE;

— yMeTb cOoOII0/1aTh MpaBUiIa SKOJIOTMUECKH 11€7€CO00pa3HOro MOBEIEHUS B OBITY U
TPYZOBOM AESITETLHOCTH B LEJSIX COXPAHEHUS CBOETO 3710POBbsI U OKPYXKalOIIeH
IIPUPOIHOM CpEABI; YUUTHIBATH OMIACHOCTH BO3/IECHCTBHS HA )KMBBIE OPIaHU3MBI
OTpe/IeNIEHHBIX BEIIECTB, TOHUMAsl CMBICIT TIOKa3aTels PeAeIbHON JOYCTUMOMN
KOHIIEHTpalUU




2. CTPYKTYPA U COAEPX KAHUE OBIIIEOBPA3OBATEJIBHOM

JUCHUIIVIMHBI « XUMUS»
2.1. O0beM QMCHUIIMHBI U BHIbI YUeOHO# padoThl

Bup yueOHoii padoThl O0bem B yacax
O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIIMHBI 72

B T.4.

OcHoBHOE coep:KkaHue 72

BT. U..

TEOpPETHYECKOE 00yUeHre 18
MIPaKTUYECKHUE 3aHATUS 52
IMpomexxyTouHnasi aTrecTamus (3a4€T C OLCHKOH) 2




2.2. TeMaTn4yeCcKMil IJIAH U COJAEPKAHME JUCHUILIHHbBI

HanmenoBanue O0Bbem ya-
Conep:xanue yueOHOIr0o MaTepuasia M NPaKTHYECKUe 3aHATHS
pa3aesioB u TeM CcOB
1 2 3
OcHoBHOe coJiep:KaHue 12

Pa3zgea 1. OcHOBBI cTPOEHUS BelleCTBA 6

Tema 1.1. OcCHOBHOE colepKaHue 4

CTpoeHue aTOMOB XH-

MUUECKHX deMenTos | TeopeTHdeckoe o0y4yeHnue 2

U TIPUPOJIa XUMHYE- N N

CKOif CBS3M CoBpemeHHast MoJieib CTpoeHus aToMa. CUMBOJIMYECKUM A3bIK XUMUU. XUMUYECKUH 2JIEMEHT. DJIEKTPOHHAs
koH(purypamms aroma. Kinaccudukanuss XUMUYECKHX JJIEMEHTOB (S-, P-, d-aieMenTsl). BaeHTHBIC 351eK- 2
TpoHBI. BaeHTHOCTh. DJIEKTPOHHAS MPUPOIa XMMUUYECKOUN CBSI3U. DJIEKTPOOTPUIIATEILHOCTh. Buabl Xumu-
YeCKOU CBSA3M (KOBaJIEHTHAs!, NIOHHAsI, METAJNINYECKasi, BOJOPO/IHAsA) U CIIOCOOBI €e 00pa30oBaHUs
IIpakTUyeckne 3aHATHSA 2
Pemenue 3agannii Ha UCMOIB30BAaHNE XMMUYECKOW CHMBOJIMKA Y Ha3BaHUW COCIMHEHUN N0 HOMEHKJIAType
MEXIyHApOAHOTO COK3a TEOPETUUYECKON U MPUKIAAHOW XMMHUU U TPUBUAIBHBIX Ha3BaHUM JJISI COCTaBICHUS
XUMUYECKUX (HOPMYIT IBYXaTOMHBIX COSUHEHUN (OKCUAOB, CYJIb(PUIOB, TUAPUIOB U T.I1.) U IPYTUX HEOpra-
HUYECKHUX COEIUHEHUN OTIENbHBIX KJIACCOB. 2
[IpakTrueckue 3agaHus HA YCTAHOBJICHUE CBSI3U MEXY CTPOCHHEM aTOMOB XUMUYECKUX DJIEMEHTOB U MEepH-
OJMYECKUM U3MEHEHHEM CBOMCTB XUMHUYECKHUX DIIEMEHTOB U UX COSIUHEHNN B COOTBETCTBUH C MMOI0KEHUEM
[Tepronueckoi CUCTEMBI.

Tema 1.2. OcHOBHOE colepKaHue 2

[lepnonnueckwii 3a-

KoH 1 Tabmuia JIY. IIpakTHyecKue 3aHATHSA 2

Menneneena o
[Tepuonnueckas cucrema xumudeckux sneMenToB J[.M. MenaeneeBa. ®usnueckuii cmbich [lepuoanye- 5

CKOT'0O 3aKOHa I[I/I MeHpeneeBa. 3aKOHOMCpHOCTI/I HW3MEHEHMS CBOMCTB XHUMHUUYECKUX QJICMCHTOB, 06pa3ye-




MBIX UMH MPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBUH C MOJI0KEHUEM XUMUYECKOro 31emeHTa B [lepuo-
JI4YecKoil cucreme. MupoBo33peHueckoe U HayuHoe 3HaueHue [lepuoanueckoro 3akona [[.M. Menaeneena.
IIpornosst .M. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

Pemienue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUI HA XapaKTepU3aLUI0 XUMUYECKUX DJIEMEH-
ToB «MeTandeckue / HeMeTAIUTMYEeCKHE CBOMCTBA, AJICKTPOOTPUIIATEILHOCTh XUMHUYECKHUX JJIEMEHTOB B
COOTBETCTBHUU C UX AJIEKTPOHHBIM CTPOCHUEM M MOJIOKEHHEM B NMEPUOJIUUECKON CUCTEME XMMUYECKHUX dJIe-
menToB .M. MenaeneeBa»

Pa3nen 2. XuMnyecKue peakunu 10
Tema 2.1. Tunsr OcHoOBHOe coiep:KaHue 4
XUMHUYECKHX pe-
AKIIi Teopernueckoe o0yuenune 2
Knaccudukanus u TUIIBI XUMUYECKUX PEAKIUil C yuacTueM HeopraHndeckux BemiecTB. CocTaBieHUE ypaBHe-
HUW peakluil COeAMHEHUS, Pa3I0KEHHU, 3aMEIICHHs], 0OMEHa, B T.4. PEaKIMi TOPEHUsI, OKHCIICHUS—BOCCTAaHOB-
JICHUSL.
YpaBHeHUs OKUCIIEHUSI—BOCCTaHOBINEHUA. CTeneHb okuciaeHusl. OKUCIUTENb U BOCCTAaHOBUTEINb. COCTaBlICHHE 2
U YpaBHUBAHUE OKHCIUTEIIbHO—BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOT0 Oananca. Okuciu-
TEJIbHO—BOCCTAHOBUTEJIBHBIE PEAKLIUH B IPUPOJIE, IPOU3BOACTBEHHBIX MPOLECCAX U KUZHEAEATEIIBHOCTH Opra-
HU3MOB
IIpakTnyeckne 3aHATHSA 2
KonuyectBeHHbIE OTHOIIEHUS! B XUMUU. OCHOBHBIE KOJUYECTBEHHBIE 3aKOHBI B XMMHUHM M PAaCUEThl 110 ypaBHE-
HUSM XHUMHUYECKHUX peakiuii. Mosb Kak eMHUIA KOJIHMYeCcTBa BemecTBa. MosspHas Macca. 3aKOHBI COXpaHEHUs
Macchl U dHepruu. 3aKoH ABorajipo. MomspHbiii 00beM ra3oB. OTHOCHTENbHAs TUIOTHOCTh Ta30B. PacdeTsl mo 2
YpaBHEHUSAM XUMHUYECKUX PEAKIMI ¢ UCTOIBb30BaHUEM MAacChl, 00beMa (HOpMaJIbHBIC YCIOBHS) ra30B, KOJIUYE-
CTBa BelllecTBa
Tema 2.2. Dniek- | OCHOBHOE coep:KaHue 4
TPOJUTHUYECKAS
JACCOIMAIHS 1 Teopernyeckoe o0yuenue 2
HOHHBII 0OMEH Teopus 3meKTpoauTHYECKON qucconuanuu. MoHbl. DIeKTPOIUTHI, HEIEKTPOJIUThI. Peakiiuu HOHHOTO oOMeHa.
CocraBneHue peakiuii HOHHOTO OOMEeHa IMyTEM COCTABJIEHHUS MX TOJHBIX  COKPAIICHHBIX HOHHBIX YPaBHEHUH. 2

KucnorHo—0CHOBHBIE PCaKInu. 38.)18.HI/IH Ha COCTAaBJICHHUC MOHHBIX peaKuHﬁ
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IIpakTnyeckue 3aHsaTus

Knaccugukarus XuMHUeCKUX peakuuii (1o coCTaBy U KOJIMYECTBY UCXOAHBIX U 00pa3yIOIIUXCs BEIIECTB).

[Ipr3Haku XMMHUYECKUX peakivil. 3alaHusl Ha COCTABJICHUE HOHHBIX PeaKIui 2
KourpoJsbHasa pa-
CrpoeHnue BelecTBa 1 XUMUYECKUE Peakliuu 2
oora 1
Pa3nes 3. CTpoeHue u CBOiCTBA HEOPraHUYeCKUX BellecTB 12
Tema 3.1. Knaccu- | OcHOBHOe coiepkaHue 4
(buKanus, HOMEH-
KIIaTypa U CTpoe- Teopernueckoe odyuenue 2
HUe Heoprannve-  |[Ipenmer Heopranndeckoi xumuu. Kiraccuukamnmst HeopraHudeckux BemiecTs. [IpocTeie U CII0KHBIE Belle-
CKHX BCLICCTB ctBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHUIBI, THAPOKCHIBI, KHUCIIOTHI, COJIN). B3auMOCBsI3b HEOpraHu-
YECKUX BEIIECTB. ArperaTHbie COCTOSHUS BerecTBa. Kpucrammaeckue u amop(HbIC BemecTBa. THUITBI KpH- 2
CTAJJTMYECKHUX PELIETOK (ATOMHas, MOJIEKYJIIpHAsi, HOHHAs, METaJUIMYEeCcKasi). 3aBUCUMOCTb (PU3NUECKHUX
CBOMCTB BEIIIECTBA OT TUIA KPUCTATUIMUECKON PEIICTKU. 3aBUCUMOCTh XUMUUECKOW aKTUBHOCTH BEIIECTB OT
BHJIa XUMUYCCKOM CBS3U M THIIA KPUCTALTNYECKON pemeTku. [I[puunHbl MHOrooOpasusi BEIIECTB
[MpakTuyeckue 3aHATHSA 2
Homenknarypa HeOpraHM4eCKuX BEIIEeCTB: HA3BaHHUE BEIIECTBA UCXO/IS U3 UX XUMUUECKON (hOPMYIIBI HITH CO-
CTaBJICHHE XUMHUYECKON (OpMYJIbl HCXOs U3 Ha3BaHUs BeulecTBa 1o MexxayHapoHoil (MIOITAK) wnu tpusu-
aJbHOW HOMEHKJIATypE.
Pemienne npakTuueckux 3alaHuil 1Mo KiaccuUKaAIMU, HOMEHKJIATYpe ¥ XUMUUECKUM (opMysiaM HeopraHude-
CKHMX BEUIECTB Pa3JIMUHBIX KJIACCOB (YrapHbIi Ia3, yrieKHCIbIN ra3, aMMHUaK, raiieHas U3BeCTb, HerameHas 13- 2
BECTb, MUTHEBAS COJIA M IPYTUX): HA3bIBATh U COCTABIATH (POPMYIIBI XUMHYECKUX BEIIECTB, OMPEACIATh MPUHA-
JIEXKHOCTB K KJIaccy.
HcTounnky XuMHueckoil nHGopmaruu (CpecTB MaccoBoil HHpopmanuu, cetb Murepuet u apyrue). [louck
nH(pOpMaIlMK TI0 HA3BaHUSIM, UACHTU(DHUKATOPAM, CTPYKTYPHBIM GopMynam
Tema 3.2. ®usuko- | OcHOBHOe coiepKaAHUE 4
XHUMHYECKHE CBO-
CTBa HEOpraHMYe- Teopernueckoe odyuenue 2
CKHX BCHICCTB Mertamnel. O6mue pusndeckre 1 XUMUYeCKUe CBONCTBA MeTaioB. CIocoObI MOTy4YeHUs. 3HaYeHHEe METAIIJIOB U
HEMETAJVIOB B IPUPOJIE U KU3HEIEITEILHOCTH YETIOBEKa U OpraHnu3mMoB. Koppo3ust MeTamioB: BUIbI KOPPO3HH, 2

CITIOCOOBI 3aIlUThI MCTAJUIOB OT KOPPO3HUHN
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Hemeramnpl. O0mue ¢puzndeckue U XMMHUYECKHE CBOMCTBA HEMETAJUIOB. TUITMYHBIE CBOMCTBA HEMETAILTOB [V —
VII rpymnm. Knaccudukanus 1 HOMEHKIIaTypa COSTUHEHNH HeMETaJuI0B. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B
npuponae

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCUIOB, THUIPOKCUIOB, KUCIIOT, COJIEH U
1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB ITPOCTHIX BEIIECTB, BOJIOPOIHBIX COSAMHEHUH, BBICIIUX OKCHIOB
Y THJIPOKCUJIOB

IIpakTHYeckne 3aHATHS 2
CocraBiieHHE YpaBHEHUH XMMHMUYECKUX PEAKIUI C YyYaCTHEM IPOCTHIX M CIOXKHBIX HEOPTaHMYECKUX BEIIECTB:
METaJUIOB ¥ HEMETAJJIOB; OKCHIOB METAJIIIOB, HEMETAJIIOB M aM()OTEPHBIX AJIEMEHTOB; HEOPTaHUYECKUX KUCIIOT,
OCHOBaHUH U aM(POTEPHBIX TUAPOKCUIOB; HEOPTAaHUUECKUX COJICH, XapaKTepU3YIOIINX UX CBONCTBA. 2
Pemenne npakTHKO—OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJJaHUI HA CBOMCTBA, COCTaB, MOJIYy4YeHHE U Oe30I1acHOe
HCIOJIb30BaHNE BAKHEHUIITNX HEOPTaHNUECKUX BEIIECTB B OBITY U MPAKTUYECKOHN JEITEIbHOCTH YEeIIOBEeKa
Tema 3.3. Vnentu- | OcHOBHOe coepKaHue 2
(dbukamus Heopra-
HIUECKHX BEIIECTB IIpakTHYeckne 3aHATHS 2
Wnentudukaius HEOpraHMuecKux BemiecTs. Pemenue 3aa4 mo XMuMUYECKUM CBOWCTBaM METAJNIOB U HEMETall-
JIOB, 110 PAaCIO3HABAHMIO U NOJIYYEHHUIO COCIMHEHUIM METAIJIOB U HEMETAILIOB.
WnenTudukaiys HeOpraHMUECKUX BEIIECTB C UCIOJIb30BaHUEM X (PU3MKO—XMMUYECKUX CBOIMCTB, XapaKTEPHbIX 2
KaueCTBEHHBIX peakiuii. KauecTBeHHbIE peakliny Ha Cyab(aT—, KapOOHAT— U XJIOPHI-aHUOHBI, HA KATHOH aMMO-
HUS
KoutpoJsbHasa pa- o
CBolicTBa HEOPTaHUYECKUX BEILIECTB 2
oora 2
Pa3nes 4. CTpoeHue M CBOIiCTBa OPraHNYeCKMX BellecTB 30
Tema 4.1. Knaccu- | OcHoBHOe coepxaHue 4
¢bukanus, CTpoeHue
¥ HOMEHKJIaTypa Teopernueckoe odyuenune 2
OpraHM4eCKUX BC- |[losiBNeHHE U pa3BUTHUE OPTaHUYECKOM XUMHH Kak Hayku. [IpenmeT opranndeckor XuMu. MecTo 1 3HaYeHUe
IICCTB OpraHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HAYK. 2

Xumuaeckoe CTPOCHUC KaK IOPAAOK COCAWMHECHUSA aTOMOB B MOJICKYJIC COINIAaCHO UX BAJICHTHOCTH. OcHOBHBIC
MMOJIOKCHUA TCOPUU XUMUYCCKOTI'O CTPOCHHA OPTraHNYCCKUX COCIMHEHUI AM. ByTJ'ICpOBa. yFHCpO,Z[HHﬁ CKCJICT
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OpPraHUYECKON MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BELIECTB OT XMMHUYECKOTO CTPOEHUs Moisiekynl. M3omepus u
U30MEDBI.

[TonsiTue o pyHKIIMOHANBHOM Tpyniie. Pagukan. [TpuHIMIEl KiTaccupuKauy OpraHuuecKuX cCoeanHeHNH. Mex-
JTyHApOHAS HOMEHKJIATypa W MPUHIUIIBI HOMEHKIIATYpPhl OpraHrndeckux coeauneHuid. [Toustue 06 azorcoaep-
JKAIIUX COCTUHEHUIX, OMOIOrMYeCKH aKTUBHBIX BellleCTBaX (yrieBoJiax, )Kupax, OeiaKax u Jp.), BBICOKOMOJIEKY-
JISIPHBIX COCAMHEHUSIX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO)

I[MpakTuyeckue 3aHATHSA

HomeHkiaTypa OpraHM4eCKUX COSIUHEHUI OTACIbHBIX KJIACCOB (HACHIIICHHbBIC, HEHACBIIICHHBIC U apOMaTHYe-
CKHC YyIJIC€BOAOPOJAbI, CIINPTHI, q)CHOJH)I, aJIbACTUAbI, KETOHBI, Kap6OHOBI>I€ KHUCJIOTHI U [Ip) CocTaBiieHHE TOIHBIX
U COKPAIICHHBIX CTPYKTYPHBIX (POPMYJT OPraHHUECKHIX BEIIECTB OTICIbHBIX KJIACCOB, HCIIOJIB3Ys UX Ha3BaHUSI 10
CHUCTEMaTHUYECKOU M TPUBHAIBHON HOMEHKIIATYpE (ITUIICH, alleTHIICH, TIUIeprH, (eHOI, hOpMalIbICTH I, YKCYC-
Hasl KHCJIOTa, TIIHIUH). PacdeTsl pocTeiiniei opMyIibl OPraHHYECKOM MOJIEKYJIbI, UCXO/Is U3 JIEMEHTHOTO CO-
ctaBa (B %)

Tema 4.2. CBoii-
CTBa OPraHUYECKUX
COETUHEHUN

OcHoOBHOE co/lep:KaHue

18

TeopeaneCKoe oﬁyqe}me

OU3NKO-XUMHUYECKUE CBOMCTBA OPTAaHMYECKUX COSAMHCHHI OTICIBHBIX KJIACCOB (OCOOSHHOCTH KIIaCCH(PUKAIIUU
¥ HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJOTHYECKHH psia U obmas ¢popmyna; u3omepusi; GU3NUECKUE CBONCTBA;
XUMHUYECKHE CBOWCTBA; CTIOCOOBI MOTYUYEHUS):

— MpenebHbIe YTIEBOIOPOABI (AIKaHbI U LUKIIOANKaHbI). ['OpeHre MeTana Kak OJMH U3 OCHOBHBIX HCTOUYHUKOB
TEIUla B IPOMBIIIJIEHHOCTH U ObITy. CBOWCTBA MPUPOIHBIX YIIIEBOAOPOI0B, HAX0XKACHHUE B IPUPOJIE U IPUMEHE-
HUE aJIKaHOB;

— HenpeJesbHble (aJKEHbI, aJKUHbBI U aJKaJueHbl) U apoOMaTUYECKue yrieBOAOpoAbl. ['opeHne aneTuieHa Kak
MCTOYHHMK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JIJISl CBAPKU U PE3KU METAIIIOB

— KUCJIOPOJICOeprKaIue COeAMHEHUS (CTUPTHI ¥ (DEHOITBI, KApOOHOBBIE KUCTOTHI U 3(PUPHI, aTbJACTU bl U KETOHHI,
JKUPBI, YTIeBoabl). [IpakTuueckoe mpuMeHeHre STUICHTIINKOIIA, TnulepuHa, ¢peHona. [Ipumenenue popmansie-
TUja, aleTaibIeruaa, YKCYCHOM KUCIOTh. Mblia Kak COJM BBICIIUX KapOOHOBBIX KHCJIOT. MOOIIHE CBOWCTBA
MbLIa

— a30Tco/IepKAIUE COETUHEHNS (AMUHBI 1 aMUHOKHCIIOTHI, Oeniku). BricokoMomeKysipHble COeUHEeHUs! (CHH-
TETUYECKHE U OMOJIOTHYEeCKH—aKTHBHBIC). MOHOMEp, MOMUMEp, CTPYKTYpHOE 3BeHO. [lonmumepusanus STuieHa
KAaK OCHOBHOE HAIIPABJICHUE €r0 UCIIOIb30BaHHUS.

I'eneTnyeckasi CBA3b MEXY KJIACCAMH OPTAaHMYECKUX COECUHEHUN
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HpaRTn'{ecmle 3aHATHUSA

16

CBoiicTBa OpraHMYECKUX COSAMHEHUH OTAEIbHBIX KIACCOB (TPUBUANIbHAS U MEXKYHAPOJHASI HOMEHKJIATypa, XU-
MHUYECKHE CBOMCTBA, CIOCOOBI OJTYYEHHUs): IpeaesIbHBIC (QIKAHbI U IUKIIOAIKAHbI ), HETIPEAe/IbHbIC (IKEeHBI, all-
KHHBI U aJIKQJMEHBl) U apOMATUYECKUE YIIIEBOIOPO/Ibl, CIIUPTHI U (PEHOJIbI, KAPOOHOBBIE KUCIOTHI M 3(UPBI, allb-
JEru]pl U KETOHBI, aMHUHbBl M1 AMUHOKHCJIOTBI, BHICOKOMOJIEKYJISIPHBIE COEAMHEHMs. 3a/laHusl Ha COCTaBIIEHUE
YpaBHEHMH XMMUYECKHUX PEaKLHi ¢ y4aCTHEM OpraHMYECKHX BEIECTB HA OCHOBAHUU MX COCTABA U CTPOCHUS

CocraBieHne cXeM peaklui (B TOM YHUCIIE 10 IPEIOKEHHBIM LIETIOYKAM [IPEBPALECHUI ), XapaKTEPU3YIOLIUX XH-
MHYECKHE CBOMCTBA OPraHUYECKUX COCIMHEHUN OTAEIbHBIX KJIACCOB, CIIOCOOBI MX MOJIyYEHHsI U Ha3BaHUE Opra-
HUYECKHUX COCIMHEHMM 110 TPUBUAIBHOM WIIM MEXKIYHAPOAHONW CHCTEMAaTHYECKOW HOMEHKIIAType.

Penienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJlaHUi HAa CBOMCTBA OPraHUYECKUX COCIMHEHUHN OT-
JIEIIbHBIX KJIACCOB

Tema 4.3.
WNnenrudukarus
OpPraHHYECKUX BE-
I[ECTB, MX 3HAYE-
HHUE U IPUMCHCHHE
B OBITOBOI U TIPO-
W3BOJICTBEHHOM J¢-
SITENILHOCTH YeJI0-
BEKa

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

buooprannueckue coenunenus. [IpuMenenne n 6uoornveckas poib yriaeBogoB. OKUCIEHUE YTIIeBO0B — UC-
TOYHHUK SHEPTUU KUBBIX OpraHu3MoB. O0IacTy NpUMEHeHHs] aMUHOKUCIOT. [IpeBpaiiienus 6enKoB MUIIH B Op-
ranu3me. buonormueckue ynkun 6enkoB. bruonornyeckue GyHkmmum xupoB. Ponb opraHndeckoil Xumun B
pelieHny mpobiieM MUIIeBON Oe30MacCHOCTH

IIpakTHYecKkue 3aHATHA

Ponb opranndeckoil XMMHUM B pelIEHUH POOJIEM SHEPreTUYECKON 0€301aCHOCTH, B pa3BUTUU MEIULIMHBI, CO-
3/JaHUM HOBBIX MaTepHAJIOB, HOBBIX HCTOYHHUKOB SHEPTUH (AIbTEPHATUBHBIE HICTOUHUKH 3Heprun). OmacHoCTh
BO3/ICIICTBUS Ha KUBbIE OPraHU3Mbl OPraHUYECKUX BEUIECTB OTAEIbHBIX KIaccoB (YIJIeBOAOPOIbl, CIUPTHI, (e-
HOJIBI, XJIOPOPraHUYECKHE ITPOU3BOIHBIE, AJIbIAETHIBI U JP.), CMBICI IIOKA3aTelNsl IPEAEIBHO JOIYCTUMON KOH-
LEHTpaluu

I/II[eHTI/I(I)I/IKaI_II/IH OpTraHU4YC€CKUX COCI[I/IHCHI/Iﬁ OTACIBHBIX KJIaCCOB (Ha MpuMeEpe aJIbJACru10B, Kpaxmaja, YKCYC-
HOM KUCJIOTHI, OEJIKOB U T.l'[.) C UCITIOJIb30BAHUEM UX (i)I/ISI/IKO-XI/IMI/ILIeCKI/IX CBOMCTB U XapaKTCPHBIX KaUCCTBCHHBIX
pCaKHHﬁ. I[CHaTypaI_II/I}I Ocika IIpU HarpCBaHWU. L[BCTHLIe pcaknuuu 0cnkoB. BO3HMKHOBEHHE aHATUTUYECKOTO
CUrHajia ¢ TOYKH 3PCHUA XUMUUYCCKUX IMTPOUECCOB IMTPHU NPOTCKAHNN KadyeCTBECHHOMU p€aKkuuu, HOSBOJ’IHIOHIGﬁ HUICH-
TI/I(I)I/ILII/IpOBaTB MPCAJIOKCHHBIC OPraHNYCCKHUEC BCIICCTBA

KourposbHas pa-
oora 3

CtpyKTypa 1 CBOKWCTBA OPIraHUYECKUX BEIIECTB
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Pasznes 5. Kunernyeckue u TepMoIMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHUX peaKkiuii

CxopocTh XUMHUe-
CKHMX pEaKIIH.
XUMHUYECKOE paB-
HOBECHE

OcHoBHoOe coepkaHue

TeopeaneCKoe oﬁyqe}me

CKOpOCTb peakiuy, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (PaKTOPOB: IPUPOABI PEArMpYIOLINX BELIECTB, KOHIIEHTPALUU
pearupyomux BelecTB, TEMIEPaTyphbl U IUIOMAAN PEAKIMOHHOW oBepXHOCTH. TernoBsie 3pPeKTs Xummye-
CKUX peaKkUMi. DK30— U 3HJOTEPMUYECKUE, PEaKIUH.

OO6paruMocTh peakuuii. XUMHYEeCKOe paBHOBECHE U €r0 CMELICHUE MO ISHCTBUEM Pa3IMYHbIX (PaKTOPOB (KOH-
LIEHTpalLlMs PEareHTOB UM IPOAYKTOB PEAKLIUH, IaBI€HUE, TEMIIepaTypa) JUlsl CO3AaHUs ONTUMAJIbHbBIX YCIOBUN
IIpoTeKaHus xumudeckux npoueccon. ITpunnun Jle [larense

IIpakTH4yeckue 3aHATUSA

Pemenre npakTHKO-OpUEHTHPOBAHHBIX 3a/IaHUH Ha aHAIU3 (AKTOPOB, BIMSAIONINX HA U3MEHEHUE CKOPOCTH XH-
MUYECKOW PEaKIUH, B T.4. C MO3UIUHN IKOJIOTHUYECKH 1IETIECO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOH JACSITENb-
HOCTH B LEJISIX COXPAHEHHUS CBOETO 3J0POBbS U OKPYKAIOIIEH PUPOJIHON CPEIbI.

Pemienne nmpakTHKO-OpUEHTUPOBAHHBIX 3aJaHUN Ha npuMmeHeHue npuHuuna Jle IllaTense s HaxoxaeHwus
HaIlpaBJICHUS CMEIICHHS PAaBHOBECHS XMMHUYECKON peakIMK U aHAIN3 (DAaKTOPOB, BIMUSIONIMX HA CMEIICHUE XH-
MHYECKOTO PABHOBECHS

Pa3nes 6. PacTBopbl

IlonsTue o pacTBo-
pax

OcHoBHOE cogepkaHue

IIpakTH4eckHe 3aHATHA

PactBopeHune kak (gusnko-xuMudeckut mporecc. PactBopbsl. CriocoObl MPUTOTOBIEHUST pacTBOPOB. PacTBopu-
MOCTb. MaccoBas 101151 pacTBOPEHHOTO BemiecTBa. CMBICT MTOKa3aTels MpeaeabHO JOMYCTUMON KOHIIEHTPAuU 1
€ro UCIOJIb30BaHKE B OLIEHKE 3KOJIOrMYeCKOl 0€30MacHOCTH.

[TpaBriIa 2KOJOTHYECKH LIEIeCO00Pa3HOTO TIOBEJCHHS B OBITY U TPYAOBOW AEATEIHHOCTH B LEISIX COXPAHEHUS
CBOETO 3/I0POBbSl U OKPYXaroIeil MPUPOTHON Cpe/ibl; OACHOCTh BO3AECUCTBHS Ha >KHMBbIE OPraHU3MBI OIpejie-
JICHHBIX BEIIECTB.

Pemienne npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 33JJaHUN HA PACTBOPBI, UCIOJIb3yeMbIe B OBITOBOW U MPOU3-
BOJICTBEHHOMH JIeITEIbHOCTHU YesloBeKa. Perenne 3a1ay Ha IpUroTOBJICHUE PACTBOPOB 3aJjaHHON (MaccoBoH, %)
KOHIICHTPAUH (C MPAKTHKO-OPUEHTHPOBAHHBIMU BOIIPOCAMH) U OTIPE/IETICHHUE CPEIbl BOAHBIX PACTBOPOB.

Paznen 7. Xumus B ObITY M IPOU3BOJACTBEHHOM 1eITEJIbHOCTH YeJI0OBEKa

N

|OCHOBH0e coJeprKaHue
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Xumus B ObITY U
POU3BOACTBECHHON
JeSATeIbHOCTH Ye-
JIOBEKa

HpaRTn'{ecmle 3aHATHUSA

Hogelilme n0CTHKEHUS] XUMUUECKOW HAyKW U XUMUYECKOM TexHos1oruu. Posib XuMuu B o0ecriedeHnu 3K0I0ru-
4eCKO, YHEPreTHUECKOM 1 MUIIeBON 0€301acHOCTH, pa3BUTHH MeAUIIUHBL. [IpaBuia moucka u aHanusza XuMuie-
CKOM MH(pOpMAIMK U3 PA3JIMYHbIX UCTOYHUKOB (HayuyHas U yueOHO-HaydHas JMTeparypa, CpelCTBa MacCOBOM
uHpopmanuu, cetb MIHTEpHET).

[Touck u aHanu3 KelCOB O NPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJOIMH ¢ yuyeToM Oyayieil npodeccuo-
HaJIbHOM JEATEIBHOCTH II0 TEMaM: BAKHEWILINE CTPOUTEIbHBIE MaTEpHabl, KOHCTPYKLIIHMOHHBIE MaTepHUalbl,
KpacKH, CTEKJI0, KepaMUKa, MaTepUabl Ul JIEKTPOHUKH, HAHOMATEpUaIlbl, TCKCTUIbHBIE BOJIOKHA, HUCTOYHUKHA
SHEPTUH, OPraHMYECKHE U MHUHEPAJIbHbIC YA0OPEHMsI, T€KApPCTBEHHBIE BEIIECTBA, OBITOBAS XHUMUSI.

3ammra: IlpeacraBieHne pe3ysbTaToB pelleHus KeHCcoB B opMe MUHU-IOKJIAJa ¢ pe3eHTaluen

IIpoMe:xxyTouHasi aTTecTanus MO TUCHUILIMHE (3a4eT ¢ OLeHKO)

Bcero

72
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3. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA30OBATEJIbHOU JUCIHUIIJIMHbI

KoHTponb M olieHKa pe3yabTaToB OO0Y4YEHHs OCYLIECTBISETCS IperojaBaTesieM B Ipo-
1LIECCE IPOBEACHMSI IPAKTUUECKUX 3aHATUN, TECTUPOBAHUS, @ TAKXKE BBIIIOJHEHUS 00y4aroIUMUCS
UHIUBUYaJIbHBIX 3afaHuil. Pe3ynbTaTbl 00ydeHHs ONpEAEsstoT, YTO OOy4aroIiuecs: JOJKHBI
3HaTh, HOHUMATh U JAEMOHCTPUPOBATH 110 3aBEPIIEHUHN U3yUEHUS TUCLUIIIMHBI.

Js popMUpOBaHUs, KOHTPOJIS U OLEHKH PE3y/IbTaTOB OCBOCHUS Y4EOHOW IUCIUIIIMHbI
UCTIOJIB3YEeTCSl CUCTEMA OLEHOYHBIX MEPONPHUATHI, MPeICTaBIsoNIast COO0H KOMIUIEKC y4eOHBIX
MEpONPUATHHA, COIJIaCOBAaHHBIX C pe3yJbTaTaMu O0y4eHUs M C(HOPMYIUPOBAHHBIX C Y4ETOM
®I'OC COO (npeametHsbie pe3ynbraTsl 1o qucuuiuiae) 1 I'OC CIIO.

17



Ne | Moayas/Pa3znen/Tema PesyabraTt 00yuenus THIBI OLleHOYHBIX MEPONPUATHI
|
1 Pasiest 1. OCHOBEI ®opmyInpoBaTh 6a30-
Bble IIOHATHSA M 3aKOHbI
CTPOEHMS BellecTBa
XHMHH
1.1 |Crpoenue atromoB xumu- |CocrtaBisaTe xumuueckue |1. Tect «CTpoeHne aTOMOB XMMHUYECKUX 3JIEMEHTOB U IPUPOIa XUMUYECKOM
YECKHX JIEMEHTOB U IPU- ((POPMYJIbI COETUHEHUN B |CBSA3N».
poJla XMMHMUYECKOH CBSI3U  |COOTBETCTBHUHM CO CTene-  |2. 3ajjaun Ha COCTaBICHUE XUMUUECKUX (POPMYJI ABYXaTOMHBIX COEIMHEHUH (OK-
HbIO OKHUCJICHUS XUMUYe- |CHUJOB, CYlb()UIO0B, THIPUIOB U T.I1.).
CKHX 2JIEMEHTOB, UCXOAs |3. 3agaHus Ha UCIIOJIb30BAHNE XMMUYECKON CUMBOJIMKY M Ha3BaHUI COEAMHEHUN
U3 BAJICHTHOCTH U 2JIEK- (110 HOMEHKJIATYpe MEXIYHAPOJHOIO COI03a TEOPETUYECKOM U IMTPUKIAHON XU-
TPOOTPULIATEILHOCTH MUH U TPUBUAIBHBIX Ha3BaHUHU JJIS1 COCTABIICHUS XUMUYECKUX (POPMYIT ABYX-
ATOMHBIX COETMHEHUH (OKCUI0B, CYIb(UA0B, THAPUIOB U T.I1.) U APYTHUX HEopra-
HUYECKUX COEIMHEHUI OTAEIbHBIX KJIacCOB
1.2 |Ilepmognueckuii 3akoH U | XapakrepuzoBaTh XuMu- |1. Tect «MeTtamueckue / HEMETaNTMIECKAE CBOWCTBA, DJIEKTPOOTPHUIIATEb-
tabmuua J[.U. Menzaene- |4eckue 3JIEMEHTHI B COOT- |HOCTh U CPOJCTBO K JIEKTPOHY XMMHUYECKHUX 3JIEMEHTOB B COOTBETCTBHUE C UX
eBa BETCTBUU C UX TOJIOXKE-  [3JIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B MIEPUOJINYECKON CUCTEME XUMUYe-
HUEM B [IEpUOANYECKON  |ckuX d1emeHToB .M. MenneneeBay.
CUCTEME XUMHUYECKUX aie- 2. [IpakThueckue 3ajaHus Ha YCTAHOBJIEHHUE CBSI3U MEXy CTPOEHHUEM aTOMOB
meHTOoB [/[.M. MenzeneeBa |XUMUYECKUX 3JIEMEHTOB U MIEPUOINYECKUM U3MEHEHUEM CBOMCTB XMMHUYECKUX
AJIEMEHTOB U X COEMHEHUHN B COOTBETCTBUHU C MOJI0KeHHEM [leproanueckoit
CUCTEME.
3. IlpakTHKO-OpHUEHTHPOBAHHBIE TEOPETHUECKUE 3aIaHUS Ha XapaKTEPU3AIHIO
XMMUYECKHX 3JIEMEHTOB: «MeTalInuecKue / HeMeTalIn4ecKue CBOUCTBA, AJIEK-
TPOOTPULIATEIIBHOCTH U CPOJCTBO K 3JIEKTPOHY XUMHUYECKHUX JIEMEHTOB B COOT-
BETCTBUE C UX DJIEKTPOHHBIM CTPOCHUEM U TOJIOKEHUEM B IEPUONYECKON CH-
creme xumuueckux anementoB .M. MenaeneeBay
2 XapakTepu3oBaTh THIIbI

Pasznea 2. XumMuuyeckue
peakuuu

XUMHYECCKHUX pealcum?i

KonTpoasHnas padora
«CTpoeHue BelecTBa M XMMHYECKHE PeaKkunm)
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Monayas/Paznen/Tema

Pe3ysabTar 00yyeHus

Tunbl OEHOYHBIX MEPONIPUATHIA

2.1

TuIbl XUMHUYECKUX pEaK-
05051

CocTaBiATh peakinu co-
€IMHEHMUS, PA3JIOKEHHUS,
oOMeHa, 3aMeIICHN,
OKHCITUTEITbHO—BOCCTaHO-
BUTCJIBHBIC pCAKIINN

1. 3agauu Ha cocTaBJICHUE YPABHEHHI peaKIuii:

— COCIMHEHMSI, 3aMEIICHUs, Pa3JIOKeHUs, 0OMeHa,

— OKHCIIUTEIbHO—

BOCCTAaHOBUTEIIbHBIX PEAKIUI C UCIIOJIb30BAHHUEM METOIA JIEKTPOHHOTO 0a-
JaHca.

2. 3ajauu Ha pacyeT Macchl BelecTBa WM 00bEMa Ta30B 110 U3BECTHOMY KOJIMYe-
CTBY BEILIECTBA, Macce Wi 00BEMY OHOTO U3 YUACTBYIOLINX B PEAKIIUH Be-
IECTB; pac4EThl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINH,
€CIIM OJIHO M3 BEIIECTB UMEET IPUMECH

2.2

DIEeKTPONUTHYECKAs THC-
colMaIysi 1 HOHHBIN 00-
MeH

CocraBisTh ypaBHEHUS
XUMHYECKUX PEaKInu
MOHHOTO OOMEHa C y4Ja-
CTHEM HEOPraHWYeCKUX
BEIIIECTB

1. 3amanus Ha COCTaBIEHUE MOJIEKYJISIPHBIX U MOHHBIX PEAKIUI C yUacTUEM KHUC-
JIOT, OCHOBAHUH U COJIEN, YCTAHOBJIEHUE U3MEHEHUS KUCIIOTHOCTU CPEJIbI
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Ne | Moayas/Pa3znen/Tema Pe3ysabTar 00yyeHus Tunbl OEHOYHBIX MEPONIPUATHIA
3 |Pasmen 3. Crpoenne n  |McciaenoBarh crpoenne u|Konrpoasnas padora
CBOJiCTBA HeOpranuye- |CBOWCTBA Heopranuye- |«CBOWCTBA HEOPraHHYECKUX BELIECTB
CKHX BellecTB CKHUX BCIIECTB
3.1 (Knaccuduxamnus, HomeH- |Knaccudumuposats Heop- |1. Tect «HoMeHkaTypa 1 Ha3BaHUE HEOPTaHUYECKHUX BEIIECTB UCXOS U3 UX XU-
KJIaTypa U CTPOEHUE He- |TaHUYECKHE BEIIECTBA B |MUYECKOU (hOPMYIIbI MIIM COCTaBIICHUE XUMUYECKOU (POPMYIIbI UCXO/sI U3 Ha3Ba-
OpPraHWYECKUX BEIIECTB  [COOTBETCTBUM C MX CTPOE- |HUS BEILECTBA M0 MEXIYHAPOJIHON MU TPUBUAIBHOW HOMEHKIIATYPE».
HUEM 2. 3ajaym Ha pacueT MaccoBOM J10JM (Macchl) XUMUYECKOTO 3JIeMEeHTa (CoeuHe-
HUS) B MOJIEKYJIE (CMECH).
3. [IpakTrueckue 3aaHus Mo KiacCU(pUKALUU, HOMEHKIATYpe U XUMHUYECKUM
(dbopmysaM HEOPraHUYECKUX BEUIECTB PA3IUYHBIX KJIACCOB.
4. IIpakTyeckue 3a/1aHus Ha ONPEAEIIEHUEe XUMUYECKON aKTUBHOCTH BEILIECTB B
3aBUCUMOCTH BUJIa XUMHYECKOM CBSI3U U TUIA KPUCTAJUTMYECKON PElIeTKH
3.2 |PU3NKO-XUMHUYECKUE YcraHaBauBaTh 3aBUCH- 1. Tect «OcoOEHHOCTH XMMHYECKHUX CBONHCTB OKCH0B, KMCJIOT, OCHOBAHMI, aM-
CBOMCTBa HEOpraHuye- MOCTb (pU3UKO-XUMHUYE-  [(POTEPHBIX TUAPOKCUIOB U CONCH .
CKHX BEIIIECTB CKHX CBOMCTB HEOpPranu- |2. 3ajjaHusi Ha COCTABJICHUE YPAaBHEHUM XUMUYECKUX PEaKIUN C y4acTUEM Ipo-
YECKUX BEUIECTB OT CTPOE- |CTHIX U CIOKHBIX HEOPTaHMUYECKHUX BEILIECTB: OKCUJI0B METAJJIOB, HEMETAILJIOB U
HUS aTOMOB ¥ MOJIEKYJ, a |aM(OTEpHBIX AIEMEHTOB; HEOPTAaHUYECKUX KUCIIOT, OCHOBAaHUHN U aM(OTEPHBIX
TaK)Ke TUIA KPUCTAJUINYE- |TUAPOKCUIOB, HEOPTraHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA U CIIO-
CKOM pEIIeTKH COOBI TTOJTYYCHHUSI.
3. [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3a]JaHUSI Ha CBOMCTBA U MOJIyYe-
HUE HEOPTraHWYECKHUX BEIECTB
3.3 [Unentudukanus neopra- |HMccnenoBats kauectBeH- |1. [IpakTHK0-OpHeHTHPOBAaHHBIE 3a/1aHUS IO COCTABICHUIO XUMHUECKUX PeaKIui

HUYCCKUX BCUICCTB

HBIC pCAKIIMH HCOPraHN4C-
CKHX BCIIICCTB

C Y4aCTHEM HCOPraHMYCCKNX BCUICCTB, UCIIOJB3YCMBIX IJId UX I/IJIGHTI/I(l)I/IKaIII/II/I.
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Ne | Moayas/Pa3znen/Tema Pe3ysabTar 00yyeHus Tunbl OEHOYHBIX MEPONIPUATHIA
4 |Pa3gen 4. Ctpoenne u |UcciaenoBath ctpoenne u|KonrpoubsHas padora
CBOIiCTBA OpPraHUYecKHX [CBOiicTBa oprannyeckux [«CTpoeHHe U CBOMCTBA OPraHUYeCKHX BelleCTB
BelleCTB BelleCTB
4.1 |Knaccuduxanus, crpoe- |Kmaccudunmposars opra- |1. 3aganus Ha coCcTaBlIeHHE HA3BaHUH OPraHUYECKUX COSAUHEHHIA MO TPUBUAIIb-
HUE U HOMEHKJIaTypa Op- |HUYECKHE BEIIECTBA B CO- |HOM MM MEXIYyHApPOHOM CUCTEMATHUECKON HOMEHKIIAType.
TFaHUYECKUX BEIIECTB OTBETCTBHH C HX CTpoe-  |2. 3aaHus Ha COCTABJICHHUE MTOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOpMYI Op-
HUEM raHMYECKUX BEIIECTB OTJIEIbHBIX KJIACCOB.
3. 3ajaun Ha onpezeNeHue NpocTenieil opmMysbl OpraHMuEeCKON MOJIEKYJIbI, UC-
XO/JIs1 U3 IIEMEHTHOTO cocTaBa (B %)
4.2 |CoiicTBa OpraHM4YecKNX |YCTaHABIWBATh 3aBUCH- |l. 3amaHus HA COCTABIICHHE yPaBHEHUI XUMUYECKUX PEAKIHA C y9acTHEM Opra-
COETMHEHU N MOCTb (PU3MKO-XUMHUYE- |HMYECKHUX BEIIECTB Ha OCHOBAHUU MX COCTaBa U CTPOCHHS.
CKHX CBOWCTB OpraHuue- |2. 3aJaHus Ha COCTABJIEHUE YPaBHEHUN XUMUYECKUX PEaKLUil, HIUTFOCTPUPYIO-
CKHX BEIIECTB OT CTPOE-  |IIUX XUMUYECKUE CBOWCTBA C YYETOM MEXAHU3MOB IIPOTEKAHUSI JAHHBIX peaKlui
HUS MOJIEKYJT Y TEHETUYECKON CBSA3M OPraHMYECKUX BELIECTB Pa3HbBIX KJIACCOB.
3. PacuerHble 3a1a4u 0 ypaBHEHUSIM PEAKIIHI ¢ y4acTHEM OPraHU4YEeCKUX Be-
IIECTB.
4.3 |Unentudukanus opranu- (MccinemoBars kadectBeH- |1. [IpakTuko-opreHTHPOBAHHBIC 33aHUS TI0 COCTABICHUIO XUMHUECKUX PEaKIIUi

YeCKHUX BEIIeCTB, UX 3Ha-
YEHHUE Y IPUMEHEHHE B
OBITOBOM U TIPOU3BOJ-
CTBEHHOM JIEATEITHLHOCTH
YeJa0BeKa

HBIE PEaKIIMU OpraHuye-
CKUX COEIUHEHUHN OTHEIIL-
HBIX KJIACCOB

C Y4acTHEeM OPraHUYECKHX BEIECTB, B T.4Y. UCHOIb3YEMBbIX JJIS UX HJIeHTU(HKA-
IIUU B OBITY U IPOMBILUIEHHOCTH.
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Monayas/Pa3nen/Tema

Pe3ysabTar 00yyeHus

Tunbl OEHOYHBIX MEPONIPUATHIA

5 |Pa3pexn 5. Kuneruye- XapakTepu3oBaTh BJIUSA-
CKHe M TepMOJAUHAMHUYe- |HHE PA3JIMYHbIX (aKTO-
CKHe 3AKOHOMEPHOCTH |pOB Ha paBHOBecHe M
NPOTEKAHUS] XHMHYe-  |CKOPOCTh XHMHYECKHX
CKHUX peakuui peakuuit
5 |CkopocTh XUMHYECKHX | XapaKTepu3oBaTh BiusA-  |[IpakTHKO-OpHEHTHPOBAHHBIC TEOPETUUECKUE 33/1aHUS HAa aHANTU3 ()aKTOPOB, BIIH-
peakuuil. XUMHYECKOE HUE KOHLICHTPALMK pearu- SoNMX Ha U3MEHEHUE CKOPOCTH XUMHYECKOM peakuuu. IIpakTuko-opueHTHpO-
paBHOBECHE PYIOIIMX BEIIECTB U TEM- |BaHHBIE 33/1aHUs Ha IpuMeHeHue npuHuuna Jle lllatenbe 11 HaxX0XAEHUS
nepaTypbl Ha CKOPOCTh HalpaBJICHUs] CMELICHUs PABHOBECHUS XMMUYECKON peakuy U aHaJIu3 GakTopoB,
XUMHUUYECKHUX PEAKIIUM BJIUSIIOLIMX HA CMEILEHUE XUMUYECKOTO PaBHOBECHS
XapakTepu3oBaTh BIIUs-
HUE U3MEHEHUS KOHIIEH-
TpaLMH BELECTB, pEaKLIUU
CpeJibl U TEMIIEpATyphl Ha
CMEILEHNE XUMHUYECKOTO
paBHOBECHS
6 HccnenoBarb HCTHHHBIE
Pa3nes 6. PacTBopbl PacTBOPHI € 32JaHHBIMH
XapaKTePUCTHKAMH
6 |Ilonsatue o pacTBOpax Pa3znuyars nctuHHbIE pac- |1. 3agaun Ha IPUTOTOBJIEHUE PACTBOPOB.

TBOpHI. MccnenoBars pu-
3UKO-XMMHYECKHE CBOH-
CTBa UCTUHHBIX PaCTBOPOB

2. HpaKTI/IKO-OpI/IeHTI/IPOBaHHI)IG PACUCTHBIC 3alaHUA Ha AUCIICPCHBIC CUCTCMBI,
HCIOJIb3YCMbIC B OBITOBOI U HpOI/I3BO,Z[CTBeHHOI>’I ACATCIBHOCTH YCJIOBCKA
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Ne | Moayas/Pa3znen/Tema Pe3ysabTar 00yyeHus Tunbl OEHOYHBIX MEPONIPUATHIA
7 |Pa3men 7. OueHuBathb nocjeaAcTBHs |3auTa Keiica (¢ yueTom Oyayuueil npodeccunoHaJIbHOI 1eATeJTbHOCTH)
Xumusi B ObITY M IPOU3- |OLITOBOW U NMPOU3BO/I-
BOJICTBEHHOM /J1esiTe/Ib- |(CTBEHHOMH JesiTeJIbHOCTH
HOCTH YeJI0BeKa YyeJioBeKa C MO3UIMii
JK0JIOrn4YecKoi 0e3omac-
HOCTH
7 |Xumus B ObiTy ¥ nipous- |OuenuBath nocienctsus |Keiic (¢ yuetom Oynymiel npodeccuoHanbHOM JesITEeIbHOCTH)

BOJCTBEHHOMU JIEITEIHLHO-
CTHU YeJI0BEKa

OBITOBOM U TIPOU3BO/I-
CTBEHHOM JIeATECIILHOCTH
YeJI0OBEKA C ITO3UIIHUM KO-
JIOTHYECKON 0€30IMacHOCTH

Bo3MoxHBIE TEMBI KEWCOB:

1. IToTemnenue KauMara u BLICBO60)KI[6HI/IG ra30BbIX I'HJAPATOB CO JHA OKCaHaA.

2. Byayuue marepuaisl JUisl aBUa-, MalllMHO- U IPUOOPOCTPOCHHUSI.
3. HoBble MaTepuasbl 1Jis COJTHEUHBIX OaTapei.
4. JIekapcTBa Ha OCHOBE PACTUTEIbHBIX IIPENIAPATOB
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4. YCJOBUS PEAJIM3AIIAU ITIPOT PAMMBI OBIIIEOBPA3OBATEJIBHOM JINC-

HOUIIJIMHBI

4.1. TpeGoBaHus K MAaTEPUAJTbHO—TEXHUYECKOMY 00ecIe4eHnI0

Jlist peanuzanuy IporpamMMbl AUCIHUILTAHBI JOJDKHBI OBITH MPEIYCMOTPEHBI CIEAYIONTHE
CIIeIMaIbHbIE IOMEIIEHUS: yUeOHbIN KAaOMHET XUMUHU U/WITH Y9eOHON XUMHUYECKOM T1abopaTopumu.
OO6opynoBanune y4ueOHOro KaduHeTa (HAIJIs/IHbIE MOCO0UsI): HAOOPHI MAPOCTEPIKHEBBIX
MojieJIe MOJIeKYJ, MOJENIH KPUCTAIUIMUECKUX PEIIETOK, KOJUIEKIIMH MPOCTBHIX U CIIOKHBIX Be-
[IECTB W/WITU KOJUICKIIUU TIOJTUMEPOB; KOJUICKIIUS TOPHBIX TIOPOJI U MUHEpaIoB, Tabmuia MeHe-
neeBa, yueOHbIe GrIbMBbI, TU(PPOBBIE 00pa30BaTEILHBIE PECYPCHI.
TexHuyeckue cpeacrBa 00y4YeHHsi: KOMITBIOTED C YCTPOMCTBaAMH BOCIPOU3BEICHUS

3BYKa, IPUHTEP, MYJIbTUMEAUA—TIPOEKTOP C SKPAHOM, MYyJIbTUMEAUNMHAsA JOCKa, YKa3Ka—IIpe3eH-

Tep IS IPE3CHTALMMN.

HaunmenoBanmue
CnenuaJbHbIX MO0-
MeEIeHU U moMe-
IeHUu i J1J19 camo-
CTOAATEILHOM pa-

00ThI

OCHALIEHHOCTL CIIEHAJBLHBIX IOMEIEeHU 1
NMOMeIEeHU VISl CAMOCTOSITe/IbHOI PadoThI

IlepedyeHnb JumeH3u-
OHHOT'0 POTrPamMM-
HOTr0 o0ecreyeHusl.
PexBU3NTHI NOATBEP-
JKIAI01IEr0 J0KY-
MEHTa

Ayautopus s 3a-
HATUH JEKITMOHHOTO
TUIA, TPYIIIOBBIX U
VHIUBUYaIbHBIX
KOHCYJIbTAllUH, Te-
KYILIETO KOHTPOJIS U
MIPOMEXKYTOUYHOM aT-
TeCTaIun

Crneuunanu3upoBaHHasi MeOelb; MyIbTUMEIUI-
HBI IPOEKTOP; paboyee MECTO MpernoiaBaTes,
OCHAIIICHHOE KOMIIBIOTEPHON TEXHUKOH C BO3-
MOXHOCTBIO IIOJKJIIOYCHUSA K CETU ((I/IHTepHeT»
1 o0ecrieueHrneM J0CTyIa B AIEKTPOHHYIO WH-
dhopmMarmonHo—o0pazoBarenbHyto cpeny KI'Y;
JKpaH MEepEeHOCHOM; 10CKa MelloBasi; yueOHO-
HaTrJIsTHbIE TOCOOUsI, 00eCIIeunBaIONIHE
HarJIsiIHble WILTIOCTPALMK; HaObOpbl IEMOHCTpa-
LIHOHHOT'0 000pPYIOBaHUs

Windows XP mo nu-
uenszuu OEM Software
(moctaBmmk OO0
«CucTeMHBIN UHTErpa-
TOp», AoroBop Ne 22
I'Kot 16.12.2016 1.);
CBo0O0HO pactpo-
CTpaHsIeMOe MPO-
rpaMMHOe obecreye-
nue: LibreOffice (Tun
mmienszun — GNU

LGPL v3+)
Aymutopus s 3a- | CrienuanusupoBaHHas Mebenb; padouee mecto | Windows Pro 8.1 (mo-
HATHUH JIEKIIMOHHOTO | MIPEToIaBaTelis; MyIbTUMEIUNHBIN nipoekTop; | ctaBmmk OO0 Codt-
Y CEMUHApPCKOTO 9KpaH; HOYTOYK; TOCKa MeJIoBast; y4eOHO- naift IIpoexTsl, 1oro-
THUIIA, TPYNIOBBIX U | HarJIsiAHbIE TOCOOMSI, 0OecIIeUrBatoIIe Bop Ne50155/51P4393

VHJIMBU1yaJIbHBIX
KOHCYJIbTAIIUH, TE-
KYILIErO KOHTPOJIS U
MIPOMEKYTOYHOM aT-
TECTaIluU

HarJsiIHble WILTIOCTPALMK; HaOOpbl IEeMOHCTpa-
LIHOHHOT'0 000pPYIOBaHUs

ot 12.12.2014 1.);
CB0060HO pactpo-
CTpaHsieMoe Ipo-
rpaMMHOE obecrieue-
nue: LibreOffice (tun

mmuensun — GNU
LGPL v3+)

Aynuropus s
3aHATUN
CEMUHApCKOro THIIA,
IPYIIOBBIX U
VHJIMBHUTYAJIBHBIX
KOHCYJIbTaLlH,
TEKYIIEro KOHTPOJIS
U IIPOMEKYTOYHOU
arTecTauuu

CrneunanusupoBaHHasi MeOenb; pabodyee MecTo
IperogaBaresis; J0CKa MeJloBast

CnenuansHOe JUIEH-
3MOHHOE MTPOTPaMMHOE
o0ecrieyeHne He uc-
MOJIb3YETCst

24



https://ru.wikipedia.org/w/index.php?title=GNU_LGPL_v3%2B&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=GNU_LGPL_v3%2B&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=GNU_LGPL_v3%2B&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=GNU_LGPL_v3%2B&action=edit&redlink=1

JlabopaTopus (1a60-
paTopusi HEOpraHu-
YECKON XMMUH ), T10-
MeIleHue I Xpa-
HEHUS U 00CITYKH-
BaHUS y4eOHOTO
o0opyoBaHUs

Crnenmanm3upoBaHHas MeOelb; pabodee MecTo
MpernoaBaTeis; J0CKa MeIoBast
JlabopatopHoe 000pyI0BaHKE: CYIIMIBHBIN
mkad; anexrpommkad cymunsabeiii CHOJI; Bech
nabopatopHsie nexkTporasie ADAM-HCB
602H; Becsl ananutnueckue CY—-224C; nabop
apeoMeTpoB; Neub MydebHas, eHTpudyra
nabopaTopHasi; BBITSHKHBIC IKA(BI; TITUTKA
ANIEKTPUYECKUE; XUMUYECKas JlabopaTopHas
MOCYyJla ¥ peaKTUBbI; yUeOHO-HATIISTHBIC
rnocoous

ChnenuansHOe JTUIEH-
3HOHHOE MTPOTPAMMHOE
obecreyeHue He Hc-
MOJIb3YETCsI

Ilomemmenue s ca-
MOCTOATENILHOH pa-
00TBI 00YJAIOIIINXCS

Criennanu3upoBanHasi MeOenb; paboune Mecra,
OCHAIIIEHHBIE KOMITBIOTEPHOH TEXHUKOH C BO3-
MOKHOCTBIO TIOJIKITIOUESHHS K ceT «HTepHeT»
1 00eCIIeYeHUEM JIOCTYTIA B JICKTPOHHYIO HH-
dhopmarmonHo—oOpazoBarenpHyto cpeny KI'Y;
neMmoHcTpanronHas LCD—nanens; npuHTEPHI, B
T.4. OoJibIiepOPMATHBIN U LIBETHOM; CKaHEPHI
(bopmatel A2 u A4); web—KkaMepbl; MHKPO-

(b oHbBI

Windows XP mo -
nen3uu OEM Software
(nocrasmuk OO0
«CucTeMHBbIN UHTETpa-
TOp», 1orosop Ne 22
I'Kor 16.12.20161.);
AUNBC «Mapk—SQL»
(mocrapmmk HITO
«apopm—cucremar,
noroBop Ne
260420060420 ot
26.04.2006 r.);
LibreOffice (Tun mu-
nensun — GNU LGPL
v3+);

Google Chrome (tum
nunensun — BSD);
Adobe Reader Acrobat
BC (tun nunensnu —
free)

ITomemenue s ca-
MOCTOSTENILHOU pa-
00THI O0YJAFOIITNXCSI

Crnenmanu3upoBaHHasi MeOelb; pabouue Mecra,
OCHAIIICHHbIE KOMIIBIOTEPHOUN TEXHUKOM C
BO3MOXHOCTBIO MTOIKJIFOUEHHUS K CETH
«HTEepHET» U 0OecrneyeHueM T0CTyma B
AJIEKTPOHHYIO UH(OPMAITMOHHO—
obpazoBarenbhyto cpeny KI'Y; nocka menoBas

Windows Pro 8.1 (1o-
ctaBuk OO0 Codpr—
nait [IpoekTsl, noro-
Bop Ne50155/51P4393
or 12.12.2014 r.);
LibreOftice (Tun nu-
nensun — GNU LGPL
V3+);

Google Chrome (tun
nunensun — BSD);
Adobe Reader Acrobat
BC (Tum numeH3uu —
free)
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4.2. UngopMmannoHHoe odecriedeHHe peaaTn3alui NPporpaMMbl

IlepeyeHb OCHOBHO¥ U JIONOJHUTEIbHOI JUTEPATYPbI, HEOOXOTMMO¥ JIsl 0CBOEHUSI
JAUCHHIITHHBI
a) OCHOBHAAL:
1. T'abpuensu O. C. Xumus: 10-it knacc: 6a30Bbiid ypoBeHs : yueOHuk / O. C. ['abpuensH,
. I. Octpoymos, C. A. CnaakoB. — 5-e u3z., crep. — Mocksa : [Ipocsemenue, 2023. — 128 c. —
ISBN 978-5-09-107222-8. — Tekct : aneKTpoHHbIH // JIaHb : 2IeKTpOHHO-OUOIMOTEYHAsI CUCTEMA.
— URL: https://e.lanbook.com/book/335039. — Pexxum noctyna: sl aBTOpHU3. MOJIb30BaTEICH.
2. I'abpuensu O. C. Xumus: 11-i kmacc: 6a30BbIid ypoBeHs : yueOHuk / O. C. ['abpuensH,
. I. Octpoymos, C. A. CnaakoB. — 5-e u3z., crep. — Mocksa : [Ipocsewmenue, 2023. — 127 c. —
ISBN 978-5-09-103623-7. — Tekcrt : aneKkTpoHHbIH // JIaHb : 2IeKTpOHHO-OUOIMOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/335036. — Pexxum noctyna: sl aBTOpH3. MOJIb30BaTEICH.

6) OononHumenvbHas:

1. Xumus : 10-i kiacc : 6a30BbIi ypoBens : yueOnuk / B. B. Epemun, H. E. Ky3pmenko,
B. U. Tepenun [u np.] ; mom pemakumeir B. B. Jlynuna. — 10-e uzxa., crep. — Mocksa :
[TpocBemenue, 2023. — 204 c. — ISBN 978-5-09-110489-9. — TekcT : anexTponHslii // Jlans :
ANIEKTPOHHO-OMOImMoTeynass cucrtema. — URL: https://e.lanbook.com/book/360818. — Pexum
JOCTyMA: ISl aBTOPU3. MOJIb30BATENEH.

2. Xumus: 11 xiacc: 6a30Bbiit ypoBeHs : yueOHuk / B. B. Epemun, H. E. Ky3pmenxko, A. A.
Hpo3nos, B. B. JIynun ; non pegakuueii B. B. Jlynuna. — 9-e usn., crep. —Mocksa : [IpocBelenue,
2022. — 223 c¢. — ISBN 978-5-09-087938-5. — Tekct : amexkTpoHHbIH // JIaHB : 3JEKTPOHHO-
oubmuoreunas cuctema. — URL: https://e.lanbook.com/book/334901. — Pexum mocryna: nmis
ABTOPH3. I10JIb30BATEIICH.

4.3. IlepeueHb pecypcoB HH(POPMALMOHHO—TEJIeKOMMYHUKAIMOHHOI ceTH « AHTepHET»,
HeO00XOMMBIX /1JI5l 0CBOCHUS IMCUMILINHBI

NHTepHeT-pecypcesl

—  hvsh.ru — Xypnan «Xumus B mkose».

- https://postnauka.ru/themes/chemistry — nekriu o xumun Ha caiite [TocTHayka.

- http://gotourl.ru/4780 (http://elementy.ru/) Hayuno—mony/sipHblii MpoekT «Dire-
MEHTBI 00JIbIION HayKn» ((u3KKa, XMMHsI, MaTEMaTHKa, aCTPOHOMMSI, HAYKH O JKU3HU, HAYKU O
3emne). HoBocTr Hayku, KHUTH, HAYYHO—TIOMYJISPHBIE CTAaThH, IEKIINHU, SHIIUKIIOTIEIUH.

—  http://gotourl.ru/4783 (http://potential.org.ru/) CaitT Hay4HO-TIOMYJISIPHOTO KYypHAJIA
«Torenuman». XKypnan uznaércs ¢ 2005 r., ¢ 2011 r. — pazgen «XumMus».

- http://gotourl.ru/4785 (http://www.hij.ru/) CalT Hay4HO-IOMYJIPHOTO >KypHAIa
«Xumus u xu3Hby. Kypnan nznaéres ¢ 1965 r.

- http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OtkpbiTas 37aeKTpOH-
Hast OubnuoTeka xuMudeckoro noprana «Chemnety, cogepkut yuebHbie U HHOOPMAIIMOHHBIE Ma-
TepHabl Jis MIKOJLHUKOB U yuuTenel. B Hell MokHO HallTH yueOHUKH 0 O0I1Iel U HeopraHuyie-
CKOM XHMMHH, OPTaHUYECKOM XMMHUH, MYJIbTUMEIMaMaTepuaibl, a TAKXKe 3aJa4yl XUMUYECKHUX
OJIUMITUAJ] C PELICHUSIMU, 3314l BCTYIUTEIbHBIX K3aMEHOB ISl a0UTYPHEHTOB.

— http://gotourl.ru/4789 (http://www.nanometer.ru/) Tloptan Mo HaHOTEXHOJIOTHSIM.
OcHoBHasl 11eIb — pa3BUTHE 00pa30BaHuUs B 00JIaCTH HAHOTEXHOJIOTUH U MOATOTOBKA K MHTEPHET-
OJINMITNA/IE 110 HAHOTEXHOJIOTUSIM.

- http://gotourl.ru/4792 (http://periodictable.ru/) Pycckos3prunbiii caiT 0 CBOMCTBAax
XUMHYECKHX DJIEMEHTOB.

- http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii caiiT OHJIaiH-
o0pa3oBaHMs, COAEPKUT MHOTO HMHTEPECHBIX OOpa30BAaTEIbHBIX KYPCOB U BUICOJCKIUHN IS
LIKOJIbHUKOB, CTYZCHTOB U yuuTelled. ECTh HECKOJIBKO KYypCOB IO XUMUH.
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— http://www.xumuk.ru CaiiT o XumMuHu: KJIacCU4YeCKue YIeOHUKH, CIIPABOUHUKHU, SH-
IIHKJIOTIC/INH, TIOMCK OPTaHUYECKMX U HEOPraHMUYCCKUX PEaKIluii, COCTABICHHE YPaBHEHUN peak-
1117078
Hnghopmayuonno—obpazoeamenvhvie pecypcoi:

1. bubimroreka 'OCTos. Bece 'OCTHwI, [Dnexkrponnsiii pecypc], URL:http://vsegost.com/
Dnexmponnvle 6UbIUOMEYHbIe CUCTEMbL.

1. DBC Yuusepcuterckas oubnuoreka onnaita — http://biblioclub.ru

2. DBC «ZNANIUM» — https://znanium.ru/

3. OBC «Jlanby — https://e.lanbook.com/
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