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COIEPKAHHUE

1 [Nacnopt pabouelt mporpaMmsbl y4eOHOTO ITpeaMeTa
2 CTpyKTypa 1 cofiep)KaHue y4eOHOro npeamMera
3 VYcnoBusd peanuzanuu pabodeld mporpaMMbl y4eOHOTO IpeMeTa

4 KoHTpOb U OlIEHKA pe3yIbTaTOB OCBOCHUS YUEOHOTO MpeaMeTa



1 HACHHOPT ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA
XUMUA
1.100sacTh NPpUMEHEHHUS MPOTrPAMMBI
Pabouas mporpamMmma yueOHOro mnpeaMera «XUMHUS» SBISIETCA YacTblO
IIPOrpamMMBbl ITOATOTOBKM CIELUAIMCTOB CPEAHEro 3BeHa B coorBercTBUM ¢ PI'OC

CpeaHero oo01ero 0opa3oBaHusl.

1.2 MecTo npeamMera B CTPYKType NPOrpaMMbl MOATOTOBKH CHEIHAJIUCTOB
Cpe/JHero 3BeHa:

VYyeOublii npeaMer «XUMHs» OTHOCUTCA K MpeaMeraM o0I1ieo0pa3oBaTeIbHOM
MOJATOTOBKHU U U3y4aeTcsi Ha 0a30BOM YPOBHE.

1.3 Leau u 3agaun y4e0HOr0 mpeaMera

Heab: @opmupoBaHHE y CTYJICHTOB TMPEACTABICHUS O XHUMHUYECKOU
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA KaK OCHOBBI ITPUHSITHUS PELLICHUI
B JKM3HEHHBIX W TMPOU3BOIACTBEHHBIX CHUTYallUsIX, OTBETCTBEHHOTO IIOBEICHUS B
MIPUPOJIHOM Cpelie.

3ajaum JUCUUIINHBI:

1) cdhopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IIPOILIECCOB U SABJIEHUM B OKPYXKAIOLIEH CpEAe, LENOCTHOW HAYYHOM KapTHHBI MHpA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHS COCTaBISATH (OPMYJIbl HEOPTaHMYECKUX W OPTaHMYECKHX
BCIIECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHITH UX CMBICI, HHTEPIIPETUPOBATh
pE3yIAbTAaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh  HABBIKM  MPOBEACHUS  MPOCTEUIIUX  XUMHYECKUX
AKCTIEPUMEHTAJIbHBIX UCCIICIOBAaHUH C COOII0ICHUEM MPaBUiI 0€30MaCHOTO 0OpalleHus
C BeIECTBaMU U JJaOOpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHMS HCIOJb30BaTh MHGOPMAIMI0 XUMUUYECKOTO XapakTepa W3
Pa3JIMYHbIX UICTOYHUKOB;

5) chopmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIEACTBHUS CBOCH JEATEILHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOIIECCOB;

6) chopmMupoBaTh MOHMMAHKUE 3HAYMMOCTU JOCTHXKEHMM XMMHUYECKOW HAyKU U
TEXHOJIOTUM JIJIs1 pa3BUTHUS COIIMANIBHOW U TPOU3BOACTBEHHOU cdep.



IIpeaMeTHble pe3yJbTaThbl OCBOEHHMSI 00pa30BaTeJIbHOH MPOrpPaMMbI
TOJIKHBI OTPAXKATh:

1) copmMHpOBAaHHOCTH MPEACTABICHUN: O XUMHYECKOH COCTaBIISIIOIICH
€CTECTBEHHOHAYYHON KapTUHBI MHpA, POJIM XUMHH B MO3HAHUM SIBJIEHUN MPHUPOJBI, B
(GbOpMHPOBAHNUY MBITIICHUS U KYJIBTYPBI TMUYHOCTH, €€ (yHKIIMOHATILHOU TPaMOTHOCTH,
HEOOXOIUMON ISl PEeUICHUS] MPAKTHUYECKUX 3a]ad M 3KOJOTUYECKH O0OOCHOBAHHOTO
OTHOILIEHMS K CBOEMY 370POBbIO U IIPUPOIHOU CpPELE;

2) BIAJEHUE CHUCTEMOM  XUMHYECKMX 3HAHMW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralolUe MOHATUS (XMMUYECKHI 3JIEMEHT, aTOM, 3JIEKTPOHHAas 000JI0YKa
aroma, s-, P-, d-3JICKTpOHHBIE OPOUTAIM aTOMOB, WOH, MOJIEKYyJa, BaJCHTHOCTb,
IIEKTPOOTPHULIATENIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMHUYECKAsl CBSI3b, MOJIb, MOJIIpHAs
Macca, MOJISIpHBIA O0BEM, YIJIEpOAHBIA CKeseT, (DyHKIHMOHANbHAs TpYyIa, paaukal,
WU30MEPHS, U30MEPBL, TOMOJIOTUYECKUN Psil, TOMOJIOTH, YTJIEBOJOPOJBI, KUCIOPOI- U
a30TCcoIepKalllie COEAUHEHMUS, OMOJIOTUYECKH aKTUBHBIE BELIECTBA (YIIEBOABIL, AKHUPHI,
OenKr), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3B€HO, BHICOKOMOJIEKYJISIPHBIE COETMHEHUS,
KPUCTAJUIMYECKAsT  pEIIeTKa, TUIbl XUMHUYECKMX  PEAaKUUH  (OKUCIUTEIBHO-
BOCCTAaHOBUTEJbHBIE, 3K30- U HJO0TEPMHUUECKHE, PEaKIIMd HOHHOTO 00MEeHa), pacTBOp,
AJIEKTPOJIUTBI, HEDJIEKTPOJIMTHI, 3JIEKTPOJUTUYECKAs AUCCOLMALMS, OKHCIUTEIND,
BOCCTaHOBUTEINb, CKOPOCTh XUMUYECKOU peakliMK, XHMUYECKOE PABHOBECHUE), TEOPUH U
3aKOHBI (TEOpHs] XMMHUYECKOTO CTPOEHMs opraHmyeckux BemectB A.M. bytneposa,
TEOPUS IEKTPOJIUTHUECKON Aucconanuu, nepuoanuecknii 3akon .M. Menneneesa,
3aKOH COXPAaHEHMsSI MaccChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUN S3BIK XHUMHH,
(akTOJIOTUYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOIYYEHHMH M 0O€30MacHOM
UCIOJIb30BaHUU BAKHEHIINX HEOPraHMYECKUX W OPraHMYECKHX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

3) chopMUPOBAHHOCTH YMEHUH BBISBIISATh XapaKTEPHbIC TPU3HAKU U B3aUMOCBSI3b
U3YYEHHBIX MOHATUIA, MPUMEHSTh COOTBETCTBYIOIIUE MOHATUS P OMIMCAHUH CTPOCHUS
U CBOICTB HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB U UX MPEBPALICHUMN; BBISBISAThH
B3aMMOCBSI3b XMMHUYECKUX 3HAHUW C TOHATUSIMH U TPEACTABICHUSIMHU APYTHX
€CTECTBEHHOHAYYHBIX [IPEAMETOB;

4) chopMHPOBAaHHOCT, YMEHHN UCHOJIb30BaTh HAMMEHOBAHUS XHUMHUYECKUX
COCIMHEHHI MEXIYHAapOJHOTO COK03a TEOPETUYECKOM W MPUKIATHON XUMHUU U
TpUBUAJIbHBIE Ha3BaHUS BAXKHEHIIMX BEIIECTB (3TUJIEH, alleTHIICH, TJIULEPUH, (HEeHOI,
(dopMaibaerua, yKCycHasi KUCJIOTa, INIMLKH, YrapHbIA Ta3, yriIeKuciblii ra3, aMMHaK,
raieHasi U3BeCTb, HETallIeHasl U3BECTh, IUTHEBAs CO/la U IPYTUX ), COCTABIATh (POPMYIIbI
HEOPraHWYECKUX M OpraHUYECKUX BEIIECTB, YPAaBHEHMsS XHUMHUYECKHX PEaKLHM,



OOBSICHATh MX CMBICIT; TTOATBEPKIATh XapaKTEPHbIE XMMHYECKUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIUMH SKCIIEPUMEHTAMHU U 3aMUCAMHU YPAaBHEHUM XUMUYECKUX PEAKIINIA;

5) cpopMHPOBAHHOCTh YMEHUW YCTaHABJIMBATH IMPUHAJICKHOCTh H3YyUYCHHBIX
HEOPraHUYECKUX M OPraHMYECKHX BEIIECTB K OINPEACICHHBIM KjlaccamM W Tpylnam
COEMHECHUN, XapaKTEPU30BaTh X COCTAB U BAXKHEUIIINE CBOMCTBA; OMPEICIATh BUIbI
XUMHUYECKUX CBsI3eM (KOBaJICHTHAsi, MOHHAs, METaJUIMYecKas, BOJOPOIHAs), THUIIbI
KPUCTAJUTMYECKHUX PEIIETOK BEIMIECTB; KIaCCU(PUIIMPOBATH XUMHUCCKHIE PEaKITHH;

6) BiaJicHUE OCHOBHBIMM METOJaMU HAYYHOT'O MO3HAHMS BEIIECTB U XUMUYECKUX
sABJIeHUH (HAOII0IEeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJISTUPOBAHUE);

7) chopMHUPOBAHHOCTH YMEHHU IPOBOJIUTH PACUYETHI IO XUMUYECKUM (hopMysiam U
YpaBHEHUSIM XHUMHYECKUX pEaKIUid C HCHOJIb30BaHUEM (PU3UYECKUX BEIUYHH,
XapakTepU3ymolMX BEHIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, OObeMa
(HOpMaJIbHBIE YCJIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOJIb30BAaTh CHUCTEMHBIC
XUMHUYECKUE 3HAHUSA JIJISl IPUHATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIlUsX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHCHUEM;

8) chOopMHPOBAHHOCTh YMEHHM IUIAHUPOBaTh M BBINOJIHATH XUMHYECKUI
HKCIIEPUMEHT (TPEeBpaIlEHUs OPTaHWYECKUX BEIIECTB MPU HArpEeBaHUM, IMOTYYEHUE
ATUJIEHA W W3YyYEHHE €ro CBOWCTB, KAUECTBEHHBIC PEAKIIMU HA albACTHbl, Kpaxma,
YKCYCHYIO KUCJIOTY; IeHaTypalus OCJIKOB IIPU HArpEeBaHUU, IIBETHBIC pEaKIUU OEIKOB;
MPOBOAUTL PEAKIUM HOHHOTO OOMEHa, OMNpEeNeNiaTh Cpely BOJHBIX PACTBOPOB,
KaueCTBEHHbIC pEaKIUU Ha Ccyiab(dar-, KapOoHAT- U XJIOPUA-aHUOHBI, HAa KATHUOH
aMMOHHSI; peliaTh HKCIEpUMEHTANIbHBIE 3a71auu o TeMaMm "Metamisl" u "HemeTambr")
B COOTBETCTBHH C MPaBUIIAMU TEXHUKH O€30MACHOCTH MPH OOpaIleHUH ¢ BEIIECTBAMU
U 7a0OpaTOpHBIM  O0OPYIOBAaHUEM; TPEACTABIATH PE3YJbTAThl XUMHUYECKOTO
DKCIIEpUMEHTa B (oOpMe 3aluCH ypPaBHEHHH COOTBETCTBYIOIIMX pEAKIUd U
(bopMyIMpPOBaTH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

9) chopMUPOBAHHOCTH YMEHUSI aHAJIU3UPOBATh XHUMHYECKYIO0 HWH(MOpMAIIHIO,
MOJTy4aeMyI0 13 Pa3HbIX UICTOUHHUKOB (CPEICTB MacCOBOM UH(popmMaIuu, cetb IHTEepHET
" IpYTHE);

10) cdhopMHpPOBAaHHOCT, YMEHHH  COONIOAATh MpaBWIa  AKOJOTHYECKU
11€JI€CO00Pa3HOTO MOBECHUS B OBITY M TPYJIOBOM MEATEILHOCTH B IIEJISIX COXPAHEHUS
CBOETO 3JI0OPOBbS M OKPYKAIOWIEHM MPUPOAHOM CpEIbl; YUYUTHIBATH ONACHOCTh
BO3JICHCTBUSI Ha >KUBBIE OPraHU3Mbl ONPEICIICHHBIX BEIIECTB, MOHUMAsl CMBICT
TOKa3aTess MPeAeIbHON JOIYCTUMOW KOHIIEHTPALUH;

11) nans  oOydaromuxcs ¢ OTPAaHMYCHHBIMHM BO3MOXKHOCTSMH  3/IOPOBBS:
c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHATh 3HAHUSA 00 OCHOBHBIX JIOCTYITHBIX METO/JaX
MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;



JINYHOCTHBIE Ppe3yJbTAThI OCBOCHHS O00pPa30BaTeJbHONl NPOrpamMMbl
JOJIKHBI OTPAKATD:

c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOYYaIOUIErocsi KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOr0 OOIIECTBA,;

YMEHHME B3aMMOJICHICTBOBATh C COLIMAIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIHUSIMU ¥ HA3HAYCHUEM;

c(hOpPMHPOBAHHOCTh 3[I0POBOTO W OE€30MacHOr0 oOpas3a KU3HU, OTBETCTBEHHOTO
OTHOUIEHHUS K CBOEMY 310POBBIO;

TOTOBHOCTh K AaKTHMBHOM JESITEIBHOCTH TEXHOJIOTMYECKOM H COIMAJIbHOM
HaIpaBJICHHOCTH, CIOCOOHOCTh WHUIIMUPOBAThH, IUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO €SI TEIIBHOCTD;

YyMEHHUE TIPOTHO3MPOBATH HEOJIArONPHUATHBIE DKOJIOTHYECKHE ITOCICACTBUS
MPEANTPUHUMAEMBIX JIEUCTBUM, TPEIOTBPAILIATH UX;

OCO3HAHUE IIEHHOCTM HAy4YHOW [I€SATEIBHOCTH, TOTOBHOCTHh OCYILIECTBIATH
MPOCKTHYIO U UCCIIEN0BATEIbCKYIO JICATEIIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

MeTaﬂpe)]MeTHbIe pe3ydabTaTbl 0CBOCHUA 06p330BaTeJILHOﬁ nporpaMmmbI
AOJIZKHBI OTPaKaTh:

CaMOCTOSITEIILHO (POPMYIUPOBATh M aKTyaJIM3UPOBATh IPOOIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

yCTaHABJIMBATh CYIICCTBCHHBIM MPHU3HAK WJIM OCHOBAHHUS JUISI CpPaBHCHHS,
KJ1accuUKaIu U 0000IICHHUS;

OTPENeNATh IENIH JEATCIIBHOCTH, 3a/JaBaTh IlapaMeTpbl M KPHUTEPHH HX
JIOCTHIKEHHUS,

BBISIBIISITh 3aKOHOMEPHOCTH ¥ IIPOTHBOPEUHS B PACCMaTPUBAEMBIX SBJICHUSX;

BJQJICTh HaBBIKAMH YYCOHO-MCCIEAOBATEILCKOW M TIPOSKTHON JEATEIHHOCTH,
HABBIKAMH pa3pelieHus mpooem;

CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEILHOMY TOMCKY METOJOB PEIICHUS
MPAKTUYCCKUX 3aJ1a4, IPUMEHCHHUIO Pa3IMYHbIX METO/IOB ITO3HAHHSI,

OBJIAJICHUE BUJAMHU JICSITCIIBHOCTH 110 TIOJYYEHHWIO HOBOTO 3HAHUS, €ro
WHTEpIpEeTaluu, MPeoOPa30BaHUI0 U TPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX CUTYaIIUSX,
B TOM YHCJIE TIPU CO3/IaHUU YIEOHBIX U COIMATBHBIX TTPOEKTOB;

dbopMHpoBaHrE HAYYHOTO THIA MBIIUICHUS, BJIaJICHIEC HAYIHOW TEPMHHOJIOTHEH,
KJIIOYEBBIMU MOHATUSIMH U METOJAMU,

YMETh TIEPCHOCUTHb 3HAHHUS B TO3HABATEIBHYI0 M MPAKTHUYECKYIO 00JacTH
JKU3HEAEATEILHOCTH,

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX IIPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC UJCH, IIPEIaraTh OpUTrHHAIBHBIC TOAXOBI U PEIIICHHUS,

CTaBUTb MPOOJIEMBI M 33/1a4UH, JOMYCKAIOIINE aJIbTEPHATUBHBIC PEIICHUS;

BJQJCTh HABBIKAMH IOJYYCHHUS HMH(POPMAIlMM M3 MCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSTEJILHO OCYIIECTBIIATh MOMCK, aHAIU3, CHCTEMATH3allUI0 U MHTEPIPETAIHIO
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nH(OpPMAITUHU PA3TUYHBIX BUIOB U (DOPM MpEICTABIICHUS;

MCIIOJIB30BaTh CPEJICTBA HHPOPMAITMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHI B
pEIICHUN KOTHUTUBHBIX, KOMMYHHKATHBHBIX W OPTraHM3allMOHHBIX 3aJad ¢
coOmroieHneM TpeOOBaHMI SPrOHOMHUKH, TEXHUKH OE€30MAaCHOCTH, THUTHCHBI,
pecypcocOepeKeHrs, TPaBOBBIX M OJTHYECKMX HOPM, HOPM HH(DOpPMAIMOHHOU
0€30IIaCHOCTH;

2 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEAMETA

2.100beM yueOHOT0 npeaMeTa U BUAbI Y4eOHOil padoThI

Bun yaeOHo# paboTh O06bem yacoB

O06BEM 00pa3zoBaTEIBLHOM MPOTPaAMMBbI 62

VY4yeOHas Harpy3ka oOydJaroIIMXCsS BO B3aMMOJICHCTBHH C
npenojaaBaresieM (BCero), 62

B TOM 4YMCIJIC:

- IEKIUHU 32
- PAKTUYECKUE 3aAHITUS 22
- TaGopaTopHbIe pabOTHI 8

[IpomexxyTounas arrecranus B popme auddepeHnpoBaHHOTO 3a4éTa




2.2. TemaTH4YeCKHUil IUVIAH U COAEPKAHNE TUCHUTLINHBI

HaumenoBanue O0bem
Coaep:xxanue y4e0HOTro MaTepuaJjia, 1a00paTopHbie M NPAKTHYCCKUE 3aHATHS
pa3aesioB U TeM 4acoB
1 2 3
Paznen 1. OcHOBBI CTPOEHHS BelleCTBA 8
Tema 1.1. Teopernueckoe 00yuenune 2
Crpoenue
aToMoB CoBpemeHHass MoJenb CTpOeHUs aTtoma. CHMBOJIMYECKUN S3BIK XUMUUA. XHUMWYECKUM JJIEMEHT.
XUMIHCCKHIX DnekTpoHHas KoH(HUrypanus aroMa. Kinaccupukanys XMMUYEeCKHX DIEMEHTOB (s-, P-, d-37€MeHTHI).
SJICMCHTOB 1 BajeHTHBIE ~ DIEKTPOHBL.  BaleHTHOCTb.  DIEKTPOHHAs  INPUPOJA  XHMHYECKOH  CBS3HW. 2
fipupoaa DIEeKTPOOTPULATENBHOCTh. BUABl XUMUYECKON CBA3U (KOBaJ€HTHAs, MOHHAs, METAJIMYECKas,
XUMHICCKON BOJIOPOJIHAsA) M CLIOCOOKI €€ 00pa3oBaHus
CBA3U
Tema 1.2, Teopernueckoe o0yueHune 2
[lepuoanueckuii _
3aKOH ¥ TaGJIIA [Tepuonnueckass cucrema xumuueckux 3yemMeHToB J[.M. MenneneeBa. duznueckuil CMBICT 2
JLW. [Tepuoguueckoro 3axona J[.M. Menneneesa. 3akOHOMEPHOCTU M3MEHEHHs CBOMCTB XMMHYECKUX
Menneneesa AJIEMEHTOB, 00pa3yeMbIX MMH IPOCTHIX U CIJIOKHBIX BEIIECTB B COOTBETCTBUHU C IOJIOKEHUEM
XUMHUYECKOTO 3JIeMeHTa B lleproanyeckoit cucreme. MUPOBO33pEHUYECKOE U HAYYHOE 3HAYEHUE
[Tepuoanueckoro 3akona .M. MenneneeBa. Ilpornossl [I.M. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX DJIEMEHTOB.
IpakTnueckue 3aHATHUSA 2




[IpakTrueckne 3aJaHusi HAa YCTAHOBJIEHHUE CBS3M MEXKIY CTPOCHHEM AaTOMOB XHWMHYECKUX
3JIEMEHTOB Y MEPUOJNYECKUM U3MEHEHUEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U X COCIUHEHUN B
COOTBETCTBHHM C TMOJ0XKEHHUEM [leproindecKor CUCTEMBI.

HpaKTH‘leCKHe 3aHATHUA

Pemenne npakTnko-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XAPAKTEPU3ALNIO XUMUYECKUX
aneMeHToB  «MeTraummueckue / HEMETAIMYECKHE CBOWCTBA,  AJIEKTPOOTPUIIATEILHOCTH
XMMHUYECKUX HJIEMEHTOB B COOTBETCTBHM C HX DJICKTPOHHBIM CTPOCHUEM U IMOJOXKECHHEM B
MEPUOAUYECKON CUCTEME XUMHUYECKUX 3ieMeHTOB [[.1. Menneneesa»

Paznen 2. XuMudeckue peakiuu

Tema 2.1. Tumnst
XUMHUYECKUX
peaKunit

Teopernueckoe 00yuenmne

Knaccudukanuys v TUIIBI XUMUYECKHUX PEAKIIMM C yuacTHEeM HEOpraHudeckux BeniecTB. CocraBiieHne
YpaBHEHUH peakIuil COCAMHEHUS, Pa3JIOKEHUs, 3aMElIeHHsl, OOMeHa, B T.4. pEeaKluil TOpeHHs,
OKHUCJICHUSA-BOCCTAHOBJICHUs. CreneHb okuciaeHusa. OKUCIUTENb U BOCCTAaHOBUTENb. CocTaBieHue
Y YpPaBHUBAHUE OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI METOJIOM JIEKTPOHHOTO OalaHca.

IIpakTHyeckue 3aHATHS

KonuvectBeHHbIE OTHOLIEHUS B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3AKOHBI B XUMHUHU U PACUEThI
10 YpPaBHEHUSIM XMMUYECKUX peakuuii. MoJjib Kak eIMHUIIa KOJIMYeCTBa BellecTBa. MossipHas macca.
3aKOHBI COXPAHEHUS MACChl U HHEPTUU. 3aKoH ABoraapo. MossipHbslii 00beM razoB. OTHOCHUTENbHAS
IJIOTHOCTh Ta30B. PacueTsl MO ypaBHEHUSIM XUMUYECKHUX PEaKUUd C MCIOJIb30BAHMEM MAacCChl,
o0beMa (HOpMaJIbHbIE YCJIOBHS) Ta30B, KOJIMUECTBA BEIECTBA

Tema 2.2.
DJIEKTPOJIUTHYEC

Teopernueckoe o0yuenune
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Kasi IMCCOLINAIUAS
Y WOHHBIN 0OMEH

TCOpI/I}I BHGKTpOJII/ITI/I‘leCKOﬁ AUCCOoUaIu. HoHsbl. QHGKTPOJII/ITBI, HEOJICKTPOJIHUTEI. PCaKHI/II/I
noHHoro oomMena. CocraBlicHUE peaKuHﬁ MOHHOT'O OOMEHa IMyTeM COCTABJICHUA HX IIOJIHBIX H
COKPAIICHHBIX HNOHHBIX ypaBHeHHﬁ. KucinoTHO-OCHOBHEBIC PCaKINU. 38.IlaHI/I}I Ha COCTaBJICHUC
HNOHHBIX peaKHI/Iﬁ

KonTposbHas
CrtpoeHue BelecTBa 1 XUMUUYECKUE PEAKIINU

padora 1

Pa3gea 3. CTpoeHne ¥ CBOMCTBA HEOPrAaHUYECKHUX BelleCTB

Tema 3.1. Teopernueckoe 00yuenune

Knaccuduxanus,

HOMCHKIATYPA M \[TnocTeie M CcTOXKHBIE BemecTBa. OCHOBHBIE KIACCHI CIOMKHBIX BEIIECTB (OKCHIBI, TMIPOKCHIBL,

CTPOCHHUC KUCJIOTBI, COJIM). ATrperaTtHbie COCTOSIHUS BelecTBa. Kpuctauimyeckue u aMopQHbIC BEIIeCTBA.

HCOPraHMYCCKUX | Tympl KPUCTAUIMYECKUX PEHIETOK (aTOMHasi, MOJIEKYJIsIpHasi, HWOHHAs, MeTaInyecKasi).

BCIICCTB 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMUECKOW pElIeTKU. 3aBUCUMOCTD
XUMHMYECKOW aKTUBHOCTH BEILIECTB OT BUJA XUMUYECKOU CBA3U U TUNA KPUCTAIUIMYECKON PELIETKHU.
IIpakTHUyeckue 3aHATHS
HomeHnknatypa HEOpPraHMYECKHMX BELIECTB: HA3BAaHHWE BEIIECTBA HCXOAS W3 HX XUMHYECKOU
dbopMysIbl WM COCTaBJICHUE XUMHUYECKOW (OpMYyJbl HUCXOJsS U3 Ha3BaHUS BEIIECTBA 10
mexaynaponnoi (MIOTTAK) wnu TpuBHanbsHON HOMEHKIATYPE.
Pemenue nmpakTHYeCKUX 3ajaHui 10 KiIacCU(UKAIIMKI, HOMEHKIIAType U XUMUYECKUM (hopmyiam
HEOPraHUYECKHUX BEUIECTB PA3JIMYHBIX KJIACCOB

Tema 3.2. Teopernueckoe 00yueHmne

dusuko- =

XUMITECKIE Metamner u Hemetaiel. OOmue (U3MYECKHEe W XHUMHYECKUE CBOMCTBa MeTamuioB. CrmocoObl

cBOlCTEA MOJy4YeHHUs. 3JHAYEHHWE METAJUIOB M HEMETAJUIOB B MPUPOJIE U KU3HENEITEIHbHOCTH YEIOBEKa U

opranu3mMoB. OOmue (GU3NYSCKUe W XUMHUYECKHE CBOMCTBA HEMETAIOB. THIHWYHBIC CBOMCTBA
HemetauioB [V— VII rpynn. Knaccudukarus 1 HoMEHKIaTypa COeIMHEHUI HEMETAJIJIOB.
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HCOPraHNM4YCCKUX

XHUMMYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKNX BCIICCTB (OKCI/II[OB, T'MAPOKCHUIOB,

BEILIECTB KHCIIOT, COJIeH U JIp.).
IIpakTn4eckune 3aHATHS
CocraBneHue ypaBHEHUN XUMHUYECKUX PEAKINI C yHaCTUEM MTPOCTHIX U CIIOKHBIX HEOPTaHUYECKUX
BEIIECTB: META/VIOB U HEMETAJUIOB; OKCHJIOB META/UIOB, HEMETANIOB U aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KHUCIOT, OCHOBAHMW M aM(pOTEPHBIX THIPOKCHIIOB; HEOPTaHHMUYECKHUX COJICH,
XapaKTEPU3YIONIUX UX CBOMCTBA.
Tema 3.3. JlaGopaTopHble 3aHATHSA
Unentudukanus
b JlaGopatopHnas paborta «MaeHTudukanuss HEOpPraHMYECKUX BemecTB». Maentudukamms
HEOPTaHUYECKUX .
p HEOPTaHWYECKUX BEIIECTB C MCIOJb30BAHUEM HUX (U3HKO-XHUMHUYECKUX CBOMCTB, XapaKTEPHBIX
BCILICCTB KaueCTBEHHbIX peakuuid. KauecTBeHHbIE peakuuu Ha cyib(ar-, KapOoOHAT- U XJIOPHUA-aHUOHBI, HA
KaTMOH aMMOHUS
KourpoJubHas .
CBolicTBa HEOPTAaHUYECKUX BEILECTB
padora 2
Pa3znen 4. PacTBopbI
Tema 4.1. Teopernueckoe o0yueHue
[TonsiTue o
pacTBOpax PactBopenue kak ¢puznko-xummuueckuii mpoiecc. PactBopsl. CriocoObl MPUTOTOBICHUST PACTBOPOB.

PactBopumocTs. MaccoBasi [10y1s1 pacTBOpEHHOro BemiecTBa. CMBbICI MOKazaTensl MpeAeibHO
JOTTYCTUMOM KOHIIEHTPAIIUU U €T0 MUCIOJIb30BaHUE B OIIEHKE IKOJIOTHYECKOM 0€3011acHOCTH.
[IpaBuna 3KOJIOTHYECKH TI€JIECO00PA3HOTO MOBEICHUS B OBITY U TPYJIOBOUW NEATEIHHOCTH B IIEJISIX
COXPAHEHHUsI CBOETO 3JI0POBbSl U OKPYNKAOUIECH MPUPOJHOW CpPENbl; OMACHOCTHh BO3IACHUCTBUS Ha
JKUBBIE OpPraHU3MbI ONPEJICIICHHBIX BEIIECTB. PellleHre MpaKTUKO-OpUEHTUPOBAHHBIX PACUETHBIX
3aJIaHUI HA PaCTBOPHI, UCIOJIb3yeMbI€ B OBITOBOM U MPOU3BOJICTBEHHON JEATEILHOCTH YeIOBEKa

JlaGopaTopHble 3aHATUA
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Tema 4.2. JlabopatopHass pabota «IIpuroroBnenue pacTBopoB». I[IpuroTOBIEHHWE pPAaCTBOPOB 3aJTaHHOU
UccnenoBanne |(MaccoBoil, %) KOHIIEHTpaluH (C MPaKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMU ) U OTIPEJICTICHUE CPEIbI 1
CBOMCTB BOJIHBIX paCTBOPOB.
pacTBOpPOB
IpakTueckue 3aHATHS 1
Peuienue 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB 1
Pasnea 5. KuHeTn4yeckue ¥ TepMoANHAMUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKUX pPeakuui 4
CkopocTb Teopernueckoe o0yueHue 2
XUMHUYECKUX
peaKITui. CKOpOCTh peakiuy, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (PAKTOPOB: MPUPOJIbI PEATUPYIOIIUX BELIECTB,
XUMHYECKOE KOHLIEHTpAlMy PEearupyroumx BEIIECTB, TEMIEPATYPbl U IUIOLIAAM PEAKIIMOHHON MOBEPXHOCTH.
paBHOBECHE TeHJIOBf,Ie 3 (HEeKThl XUMUYECKUX peakiuil. DK30- U SHIOTEPMUYECKHE, PEAKIIH. O6parumocThb 2
peakuuii. XUMHYECKOE DPABHOBECHE M €ro CMEIEHUE MOoJ ACHCTBHEM pa3iMYHbIX (HaKTOPOB
(KOHIIEHTpAIMsI PEareHTOB WJIM TPOJIYKTOB PEaKIUH, MaBJICHHE, TeMIlepaTypa) s CO3JdaHUs
ONTUMAJIBHBIX YCIIOBUU MPOTEKaHUS XUMUUECKUX nporueccoB. [Ipunuun Jle [latense
IIpakTHyeckune 3aHATHS 2
Pemenne npakTMKO-OPUEHTUPOBAHHBIX 3aJlaHUi HAa aHaiU3 (PaKTOPOB, BIUSIOIIMX Ha U3MEHEHHE
CKOPOCTH XMMHUYECKON pPeaklu, B T.4. C MO3ULUNA IKOJOTUYECKH 11€JIeCO00pa3HOro MOBEACHUS B
OBITY U TPYJOBOU IEATETLHOCTH B LIEIISIX COXPAHEHHS CBOETO 3/I0POBBS M OKPY>KArOUIEH MPUPOTHON 2
cpenpl. Penienne nmpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha IpuMeHeHue npuHuuna Jle-Ilarense
JUTSl HAXOKJICHUS HAIIPaBJICHUS CMEILEHUS PABHOBECUSI XUMHUUYECKOM pPEeaKuu U aHaiIu3 (GaKkTopoB,
BJIUSIOIINX HA CMEIICHUE XUMHUYECKOIO PAaBHOBECHSI
Pa3nen 6. CTpoeHne U CBOHCTBA OPraHN4Y€eCKNX BelIECTB 18
Tema 6.1. Teopernueckoe 00yueHune
Knaccudukarnmus,
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CTPOECHHUE U [Ipenmer oprannyeckoid XumMuu.  OCHOBHBIE TOJIOKEHUS TEOPUU XHUMHUYECKOTO CTPOEHUS

HOMEHKJIaTypa |OPTaHMYECKMX coeaunHenuii A.M. byriepoBa. YTIepOoIHBIA CKEIET OPraHUYECKONM MOJEKYIIEL.

OpraHH4ecKnx |3@BHCHMOCTB CBOMCTB BEIIECTB OT XUMHUYECKOTO CTPOCHHS MONEKYI. VI30Mepust v H30MEpE.

BEIECTB [Tonsitue o ¢QynkumonansHoil rpynmne. Pamukan. [lpuHIunsl kiaccUPUKAUM OPraHUYECKUX
coeMHEHUN. MexayHapoaHas HOMEHKJIATypa M MPUHIMUIBI HOMEHKJIATYypbl OpPraHUYECKHUX
coenuHenuid. [TonsiTue 00 azoTconepKaluX COCIUHEHUSX, OMOJOTUYECKA AKTHBHBIX BEIIECTBAX
(yrieBojax, >khpax, Oenkax MU Jp.), BBICOKOMOJEKYISPHBIX COCIUHEHUSAX (MOHOMEp, IMOJUMED,
CTPYKTYPHOE 3BEHO)

Tema 6.2. Teopernueckoe 00yueHnune

CpoiicTBa — _

OPTEHHYECKHX PU3UKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COCIMHEHUU OTHENBHBIX KIACCOB (ocoOenHoCTH

COCTHHEHM KJIaCCU(pUKAMU U HOMEHKJIATyphl BHYTPH KJacca; FOMOJIOTMUECKUH psaj U obmas ¢opmyna;

HN30MCPHU, (bHSH“IeCKHG CBOﬁCTBa; XHUMHNYCCKUC CBOﬁCTBa; CITOCOOBI HOJIy‘-ICHI/ISI):

— MpeeNbHbIE YIIIEBOIOPObI (AJIKaHBI M LUKIIOATIKaHbl). |'opeHre MeTaHa Kak OJIMH U3 OCHOBHBIX
HUCTOYHUKOB TeIla B MPOMBINIJIEHHOCTH M ObITy. CBOWCTBAa MNPUPOIHBIX YIJIEBOJIOPOIOB,
HaXOXKJEHUE B IPUPOJAE U MPUMEHEHUE aJIKAHOB;

— HenpenenbHble (AJKEHbI, AJIKUHBbl W AJKaJUEHbl) U apOMaTUYECKHUE YTIeBOAOpOAbl. ['opeHue
alleTWJICHA KaK HCTOYHHMK BBICOKOTEMIIEPATYPHOIO MJIAMEHU JJIs CBAPKHU M PE3KU METAJNIOB

— KHCIIOPOJCO/IEpKAIINE COCTUHEHUs (CIUPThI U (PEHOJIbI, KapOOHOBBIE KUCIOTHI U A(UpHI,
aJbJICTU/Ibl U KETOHBI, )KUPBI, YIIeBobl). [IpakTyeckoe MpuMEHEHHUE STUIICHTIIUKOIIS, TIIUIIEpUHA,
dbenona. Ilpumenenne Qopmanpaeruaa, arneraiblaeruia, YKCYCHOM KHCIOTBHL. Mblla Kak COJIH
BBICIITX KapOOHOBBIX KUCIOT. MOIOIIME CBOMCTBA MblJIa

— a30TcojepXkallfe COeIUHEHUs (aMUHBI M aMUHOKHUCIOTHI, Oeyiku). BbicokOoMonekyspHbIe
COCIMHEHUS (CHUHTETUYECKHE M OHOJOTrMYeCKU-aKTUBHBIE). MoHOMEp, MOJuUMEp, CTPYKTYpHOE
3BeHO. [lonumepusanus dTHIEHa KaKk OCHOBHOE HAIIPaBJIIEHUE €TI0 UCIIOJIb30BaHUS.

['eHeTnyeCcKas CBSI3b MEXKY KJIACCAMU OPTaHUYECKUX COETMHEHUN

IIpakTnyeckune 3aHATHS

CBoiicTBa OpPraHUYECKUX COEJUHEHHUN OTACNIbHBIX KJIACCOB (TpUBHAIbHAS W MEXIYHApOIHAs
HOMEHKJIATypa, XWMHUYECKHE CBOWCTBA, CMOCOOBI TOJNYYEHHWs): TpeaelbHble (aJlKaHbl U
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III/IKJIOEUIKaHBI), HCTIPCACIILHBIC (EUIKCHI)I, AJIKMHBI 1 aJ'IKa,Z[I/ICHBI) H apOMAaTUYCCKUC YITICBOJOPOABI,
CIIUPTBI K (beHOJ'II)I, Kap6OHOBI>I€ KHCJIOTBI K 3(1)I/IpI>I, AJIbACTHUABI U KCTOHBI, aMWHBI 1 aMHUHOKHUCJIOTEI,
BBICOKOMOJICKYJIAPHBIC COCAMHCHHNA. 3a,ZIaHI/I5I Ha COCTaBJICHHUC ypaBHeHI/Iﬁ XUMHWYCCKHUX pCaKHI/Iﬁ C
Y4aCTHUCM OPTraHUYCCKHX BCIICCTB HA OCHOBAHHWH UX COCTAaBd U CTPOCHU:I

JlaGopaTopHas padora

JlabopaTtopHas pabota “IIpeBpallieHusi OpraHMueCKUX BEIIECTB IPU HArpeBaHUM'".
[lonyyeHnue »STUIeHAa W H3YyYEHHE €ro CBOMCTB. MojenupoBaHuE MOJEKYJT U XHUMHUYECKHX
IpEeBpaIllCHU Ha MPUMEPE 3TaHa, ITUIICHA, alleTUJIEHa U JIp.

Tema 6.3. Teopernueckoe 00yueHnmne

WNnentudukanms

OpraHHYECKHX buooprannueckue coenunenus. IlpumeneHne um Ouonorumueckas posib yrieBoaoB. OKucIeHUE

BEIECTB, MX YIJI€BOJOB — HCTOYHUK SHEPTUU JKUBBIX OpraHu3MoB. OOjacT NPUMEHEHHsS] aMHUHOKHUCIOT.

3HAYCHHE U [IpeBpamenuss 6enkoB mui B opraHu3Me. buonormueckue (ynkumm O6enkoB. buomormueckue

IPHMCHEHHE B GyHKUIMN KUPOB. POb OpraHnyeckoil XuMuu B pelIeHUH MpoodIeM MUIIEBON 0€30MacHOCTH

OBITOBOM 1 JlabopaTopHbIe 3aHATUA

TIPOUSBONCTBCHH | JTaGoparopras pabora: “VneHTH(UKALIMSA OPraHMIECKUX COETMHEHNN OTAENBHBIX KIACCOB”

ON ACATCNLHOCTH [ neytrukannst OpraHUYeCKMX COEIMHEHHUH OTJENbHBIX KIaccoB (HAa HpUMepe albJernioB,

HeIoBeKa KpaxMmaja, yKCyCHOM KHMCIIOTBI, OEJIKOB U T.I1.) C UCIIOJIb30BAHUEM UX (DM3UKO-XUMUYECKHMX CBOMCTB
U XapaKTEepHBIX KaueCTBEHHBIX peakuuil. JleHatypanus Oenka nmpu HarpeBaHuu. LIBeTHbIE peakuuu
OEJIKOB.

Konrpoapuas CTpyKTypa U CBOICTBa OPraHUYECKUX BEUIECTB

padora 3

Paspnea 7. Xumus B ObITY U IPOU3BOJACTBEHHOM 1€SITEJILHOCTH Y€JI0BEKA

Xumust B ObITY U (TeopeTnueckoe o0yueHune

IPOM3BOJICTBEHH

Hoselimme noCTHXKEHUS XUMHYECKOWM HAyKM M XHMHUYECKOM TeXHoJornu. Poib XumMuu B
o0ecreYeHnr HKOJOTUUECKOM, SJHEPreTUUEeCKON U MUIIEBON 0€30MaCHOCTH, PA3BUTHUU METUIIUHBI.

15




[IpaBmia movcka U aHajaM3a XUMUYECKOW MHGOpPMAIUU U3 PA3IMYHBIX MCTOYHUKOB (HAy4dHas U

Ol 1eATENbHOCTH
y4aeOHO-Hay4YHas TUTEPATypa, CPEACTBA MACCOBOM MH(pOpManuu, ceTh IHTEepHET)

4eJI0BEKa
IIpakTH4Yeckue 3aHATHS 2
CocraBneHue KEHCOB O NMPUMEHEHHH XMMHYECKUX BEIIECTB M TEXHOJOTHWA C ydyeToM Oyaymien
npodeccuoHanbHOM AeaTenbHocTH 3amura: [IpeacTaBnenue pe3ynbTaToB pelieHus KeicoB B hopme 2
MHHU-JOKJIA/Ia C IPE3CHTANEN
IIpomexyTouyHasi arrecTanms Mo AMCUMIVIMHE (AU PepeHIIMPOBAHHBIN 3a4eT)
62

Bcero
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3. YCJIOBUSI PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHUTIIMHBI

3.1. TpeOGoBaHusi K MUHMMAJbHOMY MaTePUAIbHO-TEXHUYECKOMY
o0ecIeYyeHNIo

Peanuzanus mporpamMmsel yaeOHOTO MpeaMeTa « XUMUSD» TPEOYyeT HATUIHS yIeOHOTO
kabuuera xumun Ha 6aze ®I'BOY BO « KIMTVY»

ObOopynoBanue y4eOHOro KaOMHeTa U JIA00OPATOPUM:
- MOCAJ0YHBIE MECTA MO KOJUYECTBY 00YyUaIOIIUXCS;

- pabouee MeCTO MpernoaaBaTes;

- KOMIUIEKT Y4e€OHO-HAIJISIIHBIX TOCOOUI IO XUMUH.

O6opynoBanue JadopaTopru U pado4ux MecT Ja00paTOPHu:

- BBITSDKHOM 1IKad; naboparopHoe o0OOpydOBaHUE: MEPUOIUYECKAs CHCTEMa
xumuueckux dnemeHtoB J[.M. MenzaeneeBa, psn HanpsHKEHUHM METAIUIOB, P
AIIEKTPOOTPUIIATEIILHOCTH METAJJIOB, TaOJIMIla PAaCTBOPUMOCTH, XUMHUUYECKas MOCY/a,
XUMHUYECKUE PEaKTUBBI, JaOOpaTOpHbIE BEChl M PA3HOBECHI, MOJIEIN OPraHUYECKHUX
BEILIECTB.

3.2. UndopmanmoHHoe odecrieueHre peaju3aniuu NporpaMmbl
Jns  peanuzauuu  mporpaMMbl  OMOIMOTEYHBI  QoHI  oOpa3zoBaTeNbHOMN

OpraHu3aliy UMEET MeYaTHbIE U AIEKTPOHHBIE 00pa30BaTeIbHbIe U MH(DOPMALIMOHHBIE
pecypchl ISl MCIIONIb30BaHUS B 0Opa3zoBaTenbHOM Ipouecce. CHUCOK M3aHUi
npenacrasied B MHpopManmoHHOM obOecrnieyeHuu 00pa3oBaTENbHOM MPOrpamMmbl K
IPOrpaMMe MOJArOTOBKH CIIEHUAIIMNCTOB CPEAHETO 3BEHA.

4. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHHMS YYEBHOI'O
HNPEIMETA «XUMMUA»

KoHTpoib u o11eHKa pe3yabTaTOB O0YUYEHHSI OCYIIIECTBIIAECTCS MPEOIaBaTEIEM B
mpoliecce MPOBEACHUS MPAKTUICCKUX 3aHATUN U J1a00paTOPHBIX PabOT, TECTUPOBAHUA,
a TaKXe BBIMOJHEHUS OOYYArONIUMUCS WHIWBUIYAIbHBIX 3aJaHUi, TPOEKTOB,
WCCJICIOBAHNM, HATTMCAHUS KOHTPOJBHBIX pab0T. Pe3ynbrarel 00ydeHus onpenensior,
yTO OOydYaromuecs: OJKHBI 3HAaTh, TOHUMATh M JEMOHCTPUPOBATH MO 3aBEPIICHUU
M3y4EHUA MPEaAMETA.
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[IpenmeTHbIe pe3yJibTAThl OCBOECHHS

OcBoeHHbBIEC yMeHNS,
YCBOEHHbIE 3HAHUS

OcHOBHBIE MOKA3aTeJIN OLEHKH
pe3yJbTATOB 00yUYeHHUs

1

2

3

1) chopMHPOBAHHOCTB MPEACTABICHUI: O
XUMUYECKON COCTAaBJISIOLLEH
€CTECTBCHHOHAy4YHOW KapTHHBI MHPA,
pPOJIM XMMUM B IIO3HAHUU SBJICHUH
NpUPOB], B (POPMUPOBAHUN MBIIIICHUS

154 KYJIbTYpbI JIMYHOCTH, ee
(G yHKIIMOHATBHOU TPaMOTHOCTH,
HE00XO0 MO TUIST peuieHust

[MPAKTUYCCKUX 3aJa4 MW OSKOJOTHMYCCKHU
00OCHOBAaHHOTO OTHOIICHHUS K CBOEMY)
3I0POBBIO M IPUPOTHON Cpeie;

3HaTh: POJIb U MECTO XUMHUHU B
COBPEMEHHOM Hay4HOU KapTUHE
MHUpa;  OCHOBHBIE  METOMbI
HAy4YHOTO MO3HAHUSA  TIpU
M3y4eHUH XUMHUU;
OCHOBOIIOJIararolme
XMMUYECKHE HOHSATHS,
TEOpUH, 3aKOHBI u
3aKOHOMEPHOCTH;
Oe3omacHoCTH
[IPOBEICHUU
DKCIIEPUMEHTOB

pu
XUMUYECKUX

2) BJIaJ€HHE  OCHOBOIIOJArarOIIMMK
XUMHUYECKUMH TIOHSATUSMHU, TEOPHUSIMH,
3aKOHAMU 5 3aKOHOMEPHOCTSIMH;

YBEPEHHOE II0JIb30BAHUE XUMHUYECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

3) chOpMHUPOBAHHOCTH YMCHHIA BBISIBIIATD
XapaKTEPHbIE NMPU3HAKU U B3aUMOCBS3b
M3y4EeHHBIX TTOHSTHH, MPUMEHSTH
COOTBETCTBYIOLIME TOHSTHUSA pu
ONMCAHUM  CTPOCHHS W CBOWCTB
HEOPTaHWYECKUX U OPraHUYECKHUX
BEILIECTB U MX MPEBPAIICHUI; BBISBIATH
B3aMMOCBSI3b XUMHUUYECKUMX 3HAHUU C

YMeETh: OOBSICHATD u
00pabaThIBaTh pe3yJIbTaThI
MIPOBEICHHBIX OTIBITOB,
IIPUMCHATH METO/AbI
MO3HAHUS, MpPUMEHsSIEMbIe
XUMUU pu peleHnu
MPaKTUYECKHX 3a/1a4; 1aBaTh
Ka4YC€CTBCHHBIC U

B

KOJIMYCCTBCHHBIC OLICHKHU I10

lImeer npeacTaBieHue O MecTe
XUMHUU B COBPEMEHHON HAy4YHOU
KapTHHE MHUpa, IOHUMAET POJlb
XHUMUU B (JOPMHPOBAHUU KPYro3opa
1 (QYHKIMOHAIBHOM IPaMOTHOCTH
YeJI0BEKa JJISl PEIICHUs
[IPAKTUYECKHX 3a/1a4.

'Y cTaHaBIMBAET 3BOJIIOLIMOHHYIO
CYILIIHOCTb MEH/IEJIEEBCKOM U

COBPEMEHHOI (bopMyHpOBOK
rnepuoanyeckoro 3akona JI. .
MeHnpeneena; 00BSACHSET
(U3UYECKUI  CMBICT  CHUMBOJIMKH

MEePUOINICCKON TaOIHIIBI;
[MOHUMACT pOJIb TEPUOTUIECKOTO
3aKOHAa B OONIEH KapTHHE MHPA;

3HAKOMUTCS C Pa3IMYHBIMH
MOJICTIIMU ~ TaOJIUIl  XUMHUYCCKUX
HIIEMEHTOB

Onepupyet XUMUYECKUMHU
MOHATUSIMH:  aTOM,  BEIIECTBO,
MOJICKYJIa, DJIEMEHT;

- pa3nauyaeT  MpPOCThIE u

CJI0KHbBIE BEIIECTBA;
bopMynupyeT 3aKOHBI

XUMHH,

-0CO3HACT POJIb XHMHUYCCKOI'O

DKCIIEPUMEHTA ISl U3YyUEHUS XUMUY;
-OpUEHTUPYETCA B
MOJIETTUPOBAaHUH XUMHYECKHUX
[TPOLIECCOB;

- IOHUMAET 3HAYUMOCTh XUMUU IS
cBoel mpodeccun
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4) c(hopMUPOBAHHOCTH yMEHUH
M CIIOJIB30BAaTh HaAauMCHOBAaHUA
XUMHAYECKHX COCIIMHECHUI

MEXIYHAPOJHOIO COK3a TEOPETUUECKOU
U MPUKIAJHON XMMHUHU U TPUBUAJIBHBIE
Ha3BaHUs BaXXHEHIIMX BEUIECTB (ITUJIECH,

XUMHUYCCKUM YPAaBHCHUSAM;

[MPUMCHATH IIpaBUJia TCXHUKU
0e30IacHOCTH IIpu
[MIPOBCACHNU XUMHNYCCKHUX

OKCIICPUMCHTOB,
CaAMOCTOATCIIbBHO IPUMCHATDH
[MOJIYYCHHBIC 3HAHUSA TJIA

onepupyeT
BEIICCTBA;
pa3IMyaeT MPOCThIE U  CJIOXKHBIE
BEIIECTBA [10 COCTaBY;

COCTaBJISIET XUMUYECKHE

(GbopMyIbl BEIIECTB, COTIACHO HX
HA3BAHUSIM,

IIOHATUEM - COCTaB

ALICTUJICH, rIANEepuH, denom,moncka JIOTIOJIHUTEIIbHOM  |oTIpeiesieT KaueCTBEHHBIH COCTaB
opmanbierus,  yKCyCHas — KHCIOTA,iH(popMAaLuu U [BElIECTBA; packpbIBaeT
[JTULMH, YTapHBIA ra3, YIJICKHCIBIH Ia3,lcaMOCTOATENFHOIO PEIIEHUS  [KOINYEeCTBEHHBIH COCTaB
aMMMaK, ranieHas HM3BECTh, HeraleHas BEIIECCTBA,
[IPAKTUYECKUX 3a/1a4 3HAeT W [PUMEHSIET [paBUIIa

5) c(hOpMHUPOBAHHOCTD YMCHUI TEXHUKU 0€30MacHOCTH TpH padoTe
yYCTaHaBJIMBATb MMPUHAIICIKHOCTD C XUMHNUYECKUMU
M3YUCHHBIX HCOPIraHUYCCKUX u BEIICCTBAMU pu IIPOBEICHUU
OPTaHUYCCKUX BCHICCTB K Ta0OpaTOPHBIX M IPAKTUYECKUX
ONpENEICHHbIM KJlaccaM M TpyIIaM a0oT

PackpblBaeT yMEHUS  POBOJUTH
6) BiIaJeHUE OCHOBHBIMU METOJaMU XIMIYCCKUH SKCIIEPHMEHT;
HayqIHOTO  IIO3HAaHMA  BCIICCTB  H 3HAKOMMTCS C Pa3JIUYHbIMU TUIIAMH
XUMUYECKUX SIBJICHUN (HaOmroneHue, MOIC/TPOBAHHS;
M3MEPEHUC, OKCIHCPpUMCHT, COCTaBIIAET CpaBHUTEJIbHbBIC
MOJICIINPOBAHHC); TaOIUIIbI; OnpeAesieT

[IpEeUMylllecTBAa U HEIOCTaTKH;

nos0upaer Marepuag IO JIaHHOU

T€Me;  COCTaBIsSIeT  COOOIIEHHeE,

pedepaTs BKJIFOYAIONIEE

MHTEpECHbIE (PAKTBI O XUMUH
7) c(hopMUPOBAHHOCTH yMEHUM

[POBOJIUTH pacyeThl MO XHUMHYECKUM
dbopMmysaM M YpaBHEHHMSIM XHUMHYECKHUX|
pEaKIMii C NCIIOIb30BAHUEM (PU3MUECKUX
BEJIMYMH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJINYECTBEHHOM  CTOPOHBI:  MAacchl,
o0bemMa (HOpMalbHBIE YCIOBHS) Ta30B,
KOJINYECTBA BEILECTBA; HCIOJIb30BAThH
CHUCTEMHBIC XHMHUYCCKHE 3HaAHUA I
OPUHATHS  pEIIeHU B  KOHKPETHBIX
PKU3HCHHBIX CUTyallUAX, CBA3aHHBIX (|
BEIIECTBAMH U MX IPUMEHEHUEM;

[[poBOIUT pacyeThl MO XUMUYECKUM
dbopMynaM U ypaBHEHHSIM
XAMHYECKUX PEAKIUM, UCTIOIb3YET
3HAHUS JIs1 PELIECHUS] KOHKPETHBIX
MPAKTUYECKUX 3a7a4
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8) c(hopMUPOBAHHOCTH yMEHUH
[UTAHUPOBATH U BBIMOIHITH XUMHYECKUN
PKCIIEPUMEHT (npeBpateHus
OpraHMYECKUX BEUIECTB IIPHU HATPCBAHUH,
[MOJlyueHUE OTHJIEHA U H3yYEHUE ero
CBOWCTB, KAYeCTBEHHBIC pEaKIUHU Ha
QJIbJICTHIbI, Kpaxmarl, YKCYCHYIO
KHUCIIOTY, JeHarypamusi OCKOB TIpH
HarpeBaHUU, LIBETHHIE pEaKUUU OEIKOB;
[IPOBOJUTHh PEAKIMHA HOHHOTO OOMEHa,
ONpeAeNsATh CPeAy BOIHBIX PacTBOPOB,
KayeCTBEHHBIC pPEAaKIMHU Ha Ccyabdar-,
KapOOHAT- ¥ XJIOPUA-aHUOHBI, HA KATUOH
AMMOHHSI, peIIaTh SKCIICPUMEHTAIBHBIC
3amaun 1o TemMaM 'Metamel" U
"Hemeramnsl") B  COOTBETCTBHUH  C
MpaBUJIaMUd TEXHUKU OE30MAaCHOCTH MPH
oOpareHun c BEIIECTBAMHU u
mabopaTOPHBIM o0opynoBaHueM;
MPEJICTABIISITh PE3YJIBTATHI XUMUIECKOTO
PKCIiepUMeHTa B (GopMe  3amucu
YPAaBHEHUH COOTBETCTBYIOIIMX PEAKLUN
u (opmynHpoBaTh BHIBOJBI HAa OCHOBE
ATHUX PE3YJIbTATOB;

3HaeT W T[PUMEHSET MPaBUIIY
TEXHUKU O€301acHOCTH TIpH padboTe
C XUMHYECKUMHU
BCIICCTBAMMU IIPpH IIPOBCACHUUN
1abopaTOPHBIX U MPAKTHYECKUX
pabot
[IpaBHIIBHO MPOBOIUT XUMUYHECKUE
DKCIIEPUMEHTEHI
[IpoBOANT KaueCTBEHHBIEC PEAKIIUU
'YMeeT NpeACTaBIATh PE3YIbTaThI
XUMHUYECKUX IKCTIEPUMEHTOB B
(dhopMe XUMHUECKUX YpaBHEHUN

9) c(hOpMUPOBAHHOCTh YMEHHUS
QHAJTM3UPOBAThH XHUMHUYECKYIO
MH(QOpPMAIIHIO, TIOTYYaeMyI0 M3 Pa3HBIX
MCTOYHHKOB (cpencts MacCoOBOM
nH(opMmanuu, cetb HTEpHET U npyrHe);

'YMeeT aHamu3upoBaTh U NPUMEHSITh
0JIy4eHHYI0 HH(opMaIuio

10) c(hOpMHUPOBAHHOCTD yMEHUMN
coOyoiaTh  MpaBHia  HKOJOTHYECKU
11€1€CO00pa3HOr0 TOBEJIEHUSI B OBITY U
TPYAOBOM  AESATEIBHOCTH B  LEIAX
COXpPaHEHHsSI  CBOETO  3/I0pOBbS U
OKPY’KaIOILIEeH IIPUPOIHOMN Cpebl;
YUUTBHIBaTh ONAaCHOCTb BO3AECUCTBUS HA|
PKUBBIE  OpPraHU3Mbl  OIIPENIEIICHHBIX]
BEIIECTB, MOHUMAas CMBICT TOKa3aTels

YMeer coOIro1aTh TpaBUJIa
DKOJIOTUYECKU 1esecoodpasHoro
MOBE/JCHUA B OBITY U TPYyIOBOU
NIEATEIIBHOCTH B LENSIX COXPaHEHMS]]
CBOEr0 370pOBbS M OKPY’KaOIIEH
[IPUPOIHON Cpeabl

[pEAEIbHON JIOITYCTUMOU
11) TUIA oOydJaronuxcs C
OrPaHUYECHHBIMU BO3MOXHOCTSIMU

3I0POBBS: CHOPMHUPOBAHHOCTh YMEHHS
[MPUMCHATH 3HAaHUA 06 OCHOBHBIX
TOCTYITHBIX METOJIaX IMO3HAHHS BEUICCTB

OOyuaromuecs ¢ OrpaHUYECHHBIMU
BO3MO>KHOCTSIMU 3JJOPOBBS: YMEIOT
[PUMECHSITH 3HAHHUSI 00 OCHOBHBIX
IIOCTYHHBIX METOAax IMTO3HAHUA

1 XUMHWYCCKHUX SIBJICHI/If/’I;

BCIICCTB U XUMHNYCCKHUX HBJ'ICHPIfI;
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