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1 MACIHHOPT IMPOI'PAMMBI YYEBHOTI'O ITPEJIMETA
XNUMUs
1.1006aacTh NpUMEHEHHUS TPOTrPAMMBI
PabGouass mporpamma ydeOHOTO TIpeaMeTa «XUMHUS» SBIACTCS YaCThIO
porpamMMbl MOATOTOBKM CHEIUATUCTOB CpeAHero 3BeHa B cooTBeTrcTBUM ¢ PI'OC

CpeaHero oo1ero oopa3oBaHuUsl.

1.2 MecTto npeaMera B CTPYKType NMPOrpaMMbl NOATOTOBKH CIIEIUATHCTOB
Cpe/JHero 3BeHa:

VY4eOnblil npeaMer «XUMHs» OTHOCUTCA K MpeaMeraM o0nieo0pa3oBaTeIbHOM
HOJIFOTOBKU U U3y4yaeTcsi Ha 0a30BOM YPOBHE.

1.3 ey 1 321244 y4e0HOT 0 NpeaMeTa

Heab: @opmupoBaHHE y CTYJICHTOB TMPEACTABICHUS O XHUMHUYECKOU
COCTAaBJISIOIICH €CTECTBEHHO-HAYYHON KApTUHBI MUPA KaK OCHOBBI IPUHSATHS PELICHUM
B JKM3HEHHBIX M TPOU3BOJCTBEHHBIX CHUTYallUsIX, OTBETCTBEHHOTO IIOBEJCHUS B
MIPUPOIHOMU Cpele.

3ajaum JUCUUIINHBI:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOILIEH Cpelle, LEJIOCTHOM HAYyYHOW KapTUHBI MHUpA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS COCTaBIATh (POPMyJIbl HEOPTAHMYECKUX M OPraHUYECKHUX
BEILIECTB, YPABHEHUS] XUMUUYECKUX PEAKIIUM, OOBIACHITh UX CMBICI, UHTEPIPETUPOBATH
pe3yIabTaThl XUMHUUYECKUX DKCIIEPUMEHTOB,

3) cdopmupoBaTh  HABBIKM  MPOBEICHHUS  MPOCTEUIIMX  XUMHUYECKHUX
AKCTIICPUMEHTAJIBLHBIX UCCIIEIOBAaHUH C COOII0OICHHEM MPaBUI 0€301IacHOTO 00paIeHUs
C BEIIECTBAMH U JJA0OPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS HCHOJB30BaTh WHGOPMAIMI0 XUMHUYECKOTO XapakTepa u3
Pa3JIMYHBIX UICTOYHHUKOB;

5) chopMupoBath YMEHHSI IPOTHO3UPOBATH MOCIEICTBUS CBOEH ACATEILHOCTH U
XUMHUUYECKUX TIPUPOIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX IIPOIIECCOB;

6) copMupoBaTh MOHUMAHKHE 3HAYUMOCTH JOCTHKCHHN XMMUYECKOW HAYKU U
TEXHOJIOTHH JIJISl pa3BUTHUS COITUATBHON U TPOU3BOJACTBEHHOU cep.



IIpenMeTHBble pe3yJbTaTbl OCBOEHHMS 00pa3oBaTeJIbHOM MPOrPaMMBbI
JOJIKHBI OTPAKATD:

1) copmMHpOBAaHHOCTH MPEACTABIECHUH: O XUMHYECKOH COCTaBIISIOIIECH
€CTECTBEHHOHAYYHON KapTUHBI MHMPA, POJIM XUMHH B IO3HAHUM SIBJICHUN IPUPOABI, B
(hOpMHUPOBAHNUY MBIIIICHUS U KYJIBTYPBI IMYHOCTH, €€ (yHKIIMOHATLHOU IPaMOTHOCTH,
HEOOXOUMON ISl pPEeUICHUS] MPAKTHUYECKUX 3aJad M 3KOJOTUYECKH O0OOCHOBAHHOTO
OTHOUIEHUS K CBOEMY 3[I0POBbIO U IIPUPOIHOM CPEJIE;

2) BIaICHUE CUCTEMOM XUMHUYECKUX 3HAHUW, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIAraoIUe MOHATUS (XMMUYECKHM 3J€MEHT, aTOM, JIEKTPOHHAas 000J0YKa
aroma, s-, P-, d-3JICKTpOHHBIE OPOUTAIM aTOMOB, WOH, MOJIEKYJa, BaJICHTHOCTb,
JIEKTPOOTPHULIATENIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMHUYECKAsI CBSI3b, MOJIb, MOJIIpHAs
Macca, MOJISIPHBIM 00beM, YIJIEpOJHBIM CKeNeT, (PyHKIMOHANbHAs Ipylna, pajukal,
M30MEpUsl, U30MEPBI, TOMOJIOTUYECKUIA PsiZl, TOMOJIOTH, YTIEBOAOPOJIbI, KUCIOPOI- U
a30TCcoIepKallNe COEAUHEHMS, OMOJIOTUYECKH aKTUBHBIE BELIECTBA (YIIEBOABIL, KHUPBHI,
O€JIK1 ), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIPHBIE COSAMHEHMS,
KPUCTAJUIMYECKAsT ~ pEIIeTKa, TUIbl XUMHYECKMX  PEaKIUil  (OKUCIUTEIbHO-
BOCCTAaHOBUTEINbHBIE, 3K30- U SHJOTEPMHUUECKHE, PEaKIIMd HOHHOTO 00MEeHa), pacTBOp,
AJIEKTPOJIUTBI, HEDJIEKTPOJIMTHI, 3JIEKTPOJUTUYECKAs AUCCOLMALMS, OKHCIUTEIND,
BOCCTAaHOBUTEJb, CKOPOCTh XMMHUECKOHN peaKkluu, XUMIUUECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHs] XMMHUYECKOTO CTPOEHMs opraHmyeckux BemectB A.M. Bbytieposa,
TEOPUS IEKTPOJIUTHUECKON Aucconanuu, nepuoanuecknii 3akoH .M. Menneneesa,
3aKOH COXPAaHEHMSI Macchl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XHUMHH,
(GakTOJIOTUYECKUE CBEJIEHUSI O CBOMCTBaX, COCTaBe, IOIYYEHHMH MU 0€30MacHOM
UCIOJIb30BaHUU BAKHEHIINX HEOPraHMYECKUX M OPraHMYECKHX BEIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

3) chopMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTepPHbIC PU3HAKU U B3aUMOCBSI3b
W3YYEHHBIX MOHATUIA, MPUMEHSTh COOTBETCTBYIOIIME MOHSATHUS PU ONMUCAHUU CTPOEHUS
U CBOICTB HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB U UX MPEBPALICHUMN; BBISBISATH
B3aMMOCBSI3b XMMHUYECKUX 3HAHUW C TOHATUSIMH U TPEACTABICHUSIMHU APYTHX
€CTECTBEHHOHAYYHBIX MIPEAMETOB;

4) chopMHPOBAaHHOCT, YMEHHUN HCMHOJIb30BaTh HAMMEHOBAHUS XHUMHUYECKHUX
COCIMHEHUI MEXIYHAapOJHOTO CO03a TEOPETUYECKOM W MPUKIAJHON XUMHUU U
TpUBHAJIbHbIE HAa3BaHUS BAXHEHUIIUX BEIIECTB (ITUJICH, alleTUIICH, TJIMLEPHH, (HEHOI,
dbopmainbieru, yKkCycHas KUCIIOTa, TJIMLIKUH, YTapHbIA Ta3, YIJIEKUCIbIA ra3, aMMHak,
raiieHasi U3BeCTb, HETallleHasl U3BECTh, IUThEBAs CO/la U IPYTHX ), COCTABIATh (POPMYIIbI
HEOPraHWYECKUX M OpraHUMYECKUX BEIIECTB, YPAaBHEHMsS XHUMHUYECKHX PEaKLHM,
OOBSICHATh MX CMBICH; MOATBEPKAATh XAPAKTEPHbIE XMMUYECKHUE CBOMCTBA BELIECTB
COOTBETCTBYIOIIUMH SKCIEPUMEHTAMH U 3aIIUCIMH YPABHEHUI XUMUYECKUX PEAKIUI;



5) chopMUPOBAHHOCT, yYMEHHWH YCTAaHABIWBATH MPUHAJICKHOCTh H3YYEHHBIX
HEOPTaHUYECKUX M OPTraHUYECKUX BEILIECTB K OINPENEICHHBIM KiaccaM W TpyIIaM
COEIMHEHUM, XapaKTEPU30BaTh UX COCTAB U BAYXKHEUILINE CBOWCTBA; ONPEAEIATh BUABI
XUMHUYECKUX CBs3el (KOBaJeHTHasi, MOHHAs, METaUIMYecKasi, BOJOPOJHAs), THUIIbI
KPUCTAJUTMYECKHUX PEIICTOK BEIIECTB; KIAaCCU(PUIIMPOBATH XUMHUCCKHIE PEaKITHH;

6) BlaJicHUE OCHOBHBIMM METOJaMU HAYYHOT'O MO3HAHMS BEIIECTB U XUMUYECKUX
SBJICHUN (HAOIIOACHUE, U3MEPEHHE, SKCTICPUMEHT, MOJICITMPOBAHNE);

7) chopMHPOBAHHOCTH YMEHUM TIPOBOIUTH PACUETHI IO XUMUIECKUM (HOpMYysIaM U
YpaBHEHUSIM XHMHUYECKUX PEaKIUid C MCHOJIb30BaHUEM (PU3UYECKUX BEIUYMH,
XapaKTepU3yIIIMX BEHIECTBA C KOJWYECTBEHHOM CTOPOHBI: Macchl, o0BeMa
(HOpMasbHBIE YCIIOBHS) Tra3oB, KOJIMYECTBA BEIIECTBA; HCIOJb30BaTh CHUCTEMHbBIC
XUMUYECKUE 3HAHUSA JIJISl IPUHATHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIlUsX,
CBSI3aHHBIX C BEILECTBAMU U UX IPUMEHCHUEM;

8) chopMHUpPOBAHHOCTH YMEHUN IIJIAHUPOBATH M BBIMOJHATH XHUMUYECKUI
AKCIEPUMEHT (TIpEBpalleHUs] OPraHUYECKUX BEIIECTB MPU HArpeBaHUU, IMOITYUYCHHE
ATUJIEHA W W3YyYEHHE €ro CBOMCTB, KAUYECTBEHHBIC PEAKIIMU HA albACTHbl, Kpaxma,
YKCYCHYIO KUCIIOTY; JIeHaTypalus O€JIKOB IPU HarpeBaHUH, [IBETHBIC PEAKIINH OCIIKOB;
MPOBOJUTh PEAKIMM HMOHHOTO OOMEHa, OIpEAeNiATh CpPEeAy BOJHBIX PAaCTBOPOB,
KaueCTBEHHbIC pEaKIUU Ha Ccyiab(dar-, KapOoHAT- U XJIOPUA-aHUOHBI, HAa KaTHUOH
aMMOHHSI; peliaTh HKCIEpUMEHTANIbHBIE 3a71auu o TeMaMm "Metamisl" u "HemeTambr")
B COOTBETCTBUHM C MPABUJIAMU TEXHUKH O€30MACHOCTH MPHU OOpaIleHUHU C BEIIECTBAMHU
U J1abopaTOpHBIM OOOpPYJAOBaHUEM; MPEJACTABISTh PE3YJbTaThl XHUMHUYECKOTO
DKCIIEpUMEHTa B (oOpMe 3almuCH ypPaBHEHUM COOTBETCTBYIOIIMX pEaKIUid U
(bopMyIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

9) chopMUPOBAHHOCTH YMEHUS aHAJU3UPOBATH XHUMHYECKYI0 HWH(MOpMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPE/ICTB MaccoBoM nHpopmarinu, cetb MIHTepHeT
U IpyTHe);

10) chopMHpPOBaHHOCT, YMEHHMH cOONIOAATH MpaBWa  AKOJOTUYECKU
1[€J1€CO00Pa3HOro MOBEAEHUS B OBITY U TPYJOBOM NEATEILHOCTH B IEJISIX COXPaHEHUS
CBOErO0 3J0pPOBbSi M OKPYXKAIOIIEH NPUPOJHON CpeAbl; YUYUTHIBATH OMACHOCTH
BO3JICHCTBUSI HA >KUBBIE OPraHU3Mbl ONPEICIICHHBIX BEIIECTB, MOHUMASl CMBICI
MOKa3aTess MpelesIbHON JOIYCTUMOW KOHLIEHTPALNH;

11) nmns oOydarommxcs C OTPAaHWYECHHBIMH BO3MOXXHOCTSMH  3JI0POBBSI:
c(hOpMHUPOBAHHOCTh YMEHHSI MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOAaX
MO3HAHUS BEIIECTB U XUMUUYECKUX SIBJICHUI;



JInyHOCTHBIE Ppe3yabTaThbl OCBOEHHSI 00pa30BaTeIbHON MNPOrpaMMbl
JOJKHBI OTPAKATh:

c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOYYaIOUIErocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUUCKOTO 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 I€SITEIBHOCTD;

YyMEHHUE TIPOTHO3MPOBATH HEOJIArONPHUATHBIE DKOJIOTHYECKHE ITOCICACTBUS
MPEANTPUHUMAEMBIX JIEUCTBUM, TPEIOTBPAILIATH UX;

OCO3HAHUE IIEHHOCTM HAy4YHOW [I€SATEIBHOCTH, TOTOBHOCTHh OCYILIECTBIATH
MPOCKTHYIO U UCCIIEN0BATEIIbCKYIO JICATEIIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

MeTanpenMeTHMe pe3yJabTaTbl 0CBOCHUS 06p83OBaTeJII)HOl7[ nmporpaMmmbI
AOJIZKHBI OTPaKaTh:

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

yCTaHABJIMBATh CYIICCTBCHHBIM MPHU3HAK WJIM OCHOBAHHUS JUISI CpPaBHCHHS,
KJIacCU(UKAIIUA U 000OIICHHS;

OTpeNeNIATh IENMH JeATCIIBHOCTH, 3a/JaBaTh IlapaMeTpbl M KPUTEPHUH HX
JIOCTHIKEHHUS,

BBISIBIISITh 3aKOHOMEPHOCTH ¥ IIPOTHBOPEUHS B PACCMaTPUBAEMBIX SBJICHUSX;

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

CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEILHOMY TIOMCKY 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 YHCJIC TIPU CO3/IaHUU YIEOHBIX U COIMATBHBIX TTPOCKTOB;

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 001acTeH;

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,
CaMOCTOSTEJIbHO 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€30MaCHOCTH, 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:

- JIEKLIUHA 34
- PAKTUYECKUE 3aAHITUS 22
- TaGopaTopHbIe pabOTHI 6

[IpomexxyTounas arrecranus B popme auddepeHnpoBaHHOTO 3a4éTa




2.2. TemaTH4YeCKHUil IUVIAH U COAEPKAHNE TUCHUTLINHBI

HaumeHoBanue Oo6bem
Conep:xkanue y4eOHOr0 MaTepuasa, JJadopaTopHbie M NPAKTHYECKUE 3aAHATHS
pa3uesioB U TeM 4acoB
Paznen 1. OcHOBBI CTPOEHHS BelleCTBA 8
Tema 1.1. Teopernueckoe o0yuenue 2
Ctpoenue aToMOB - -
T — CoBpemeHHas Mozenb CTpoeHus aroMa. CHUMBOJIMYECKUN S3bIK XUMHUH. XHUMUYECKHUI SJIEMEHT.
SICMEHTOB I DnekTpoHHas KoHuryparus aroma. Kiaccudukamus XMMUYECKUX dJIEMEHTOB (s-, P-, d-371eMeHTHI).
npupoa BanenTtHeie = 35ekTpoHbl.  BalleHTHOCTh.  DNEKTpOHHAs  MpUpPOJA  XMMHYECKOM  CBS3W. 2
XUMITIecKoi casi3y | DICKTPOOTPHIIATENBHOCT. Buabl XnMHU4ecKoil CBSI3M (KOBAJICHTHAS, HMOHHAs, METaIMYCeCKas,
BOJIOPO/JIHAsSI) U CTIOCOOBI €€ 00pa3oBaHus
Tema 1.2 Teopernueckoe o0yueHune 2
[leproanueckuii B
3aKOH M TabIHIIa [Tepuonuueckass cucrema xumuueckux »siemeHToB .M. MenneneeBa. DOU3NYECKUN CMBICT 2
JL.U. Menneneesa | llepuonmdeckoro 3axona JI.M. Menneneesa. 3akoHOMEPHOCTH M3MEHEHMs CBOMCTB XMMHYECKHX
AJIEMEHTOB, O0pa3yeMbIX WMH MPOCTBHIX M CJIOXHBIX BEIIECTB B COOTBETCTBUHU C IOJIOKECHHUEM
XUMHUUYECKOTO 3jieMeHTa B Ilepuoamdeckoii cuctemMe. MUPOBO33pEHUECKOE U HAYYHOE 3HAUCHHE
[Tepuonnueckoro 3akoHa [[.U. MenpeneeBa. IIpornoser J[.MI. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX 3JIEMEHTOB.
IIpakTuyeckue 3aHATHS 2
[IpakTrdeckue 3aaHus Ha yCTAaHOBJICHUE CBSI3U MEXKy CTPOEHHUEM aTOMOB XUMHUUYECKUX 2JIEMEHTOB 2
Y IEPUOJANYECKUM U3MEHEHUEM CBOMCTB XUMHUYECKUX JIEMEHTOB U UX COCTMHEHHUI B COOTBETCTBUU
c moJyioxkeHueMm llepuoanueckoit CUCTEMBI.
IpakTnyeckue 3aHATHS 2




Pemenue IMPAKTUKO-OPUCHTHPOBAHHBIX TCOPCTHUICCKUX BaI[aHI/Iﬁ Ha XapaKTCpu3auno XUMHUYCCKHUX
9JEeMEHTOB «MeTamnuecKkue / HeMEeTANINIECKHE CBOﬁCTBa, QJICKTPOOTPHULATCIIBHOCTD XUMHUUYCCKUX

. 2

AJIEMEHTOB B COOTBETCTBHHM C WX JJIEKTPOHHBIM CTPOEHUEM U TOJIO)KEHHUEM B NEPUOJHYECKOU
CUCTEME XMMHUUYECKHUX 31eMeHTOB J[.1. MenaeneeBay»

Paznen 2. XuMu4eckue peakiuu

Tema 2.1. Tumnst Teopernueckoe o0yuenme 2

XUMHYECKUX

peaKunit
Knaccudukanus v TUIIBI XUMAYECKHUX PEAKIUN C yHaCTUEM HEOpraHWYeCcKuX BemiecTB. CocTaBlIeHUE
YpaBHEHUI peakiuii COCIUHEHUS, Pa3IoKEHUs, 3aMellleHus, oOMEeHa, B T.4. pEaKIUid TOpPEHUs, 2
OKHUCJEeHUs-BOCcCTaHOBJIeHHs. CTeneHb okucieHns. OKUCIUTENb U BOCCTAaHOBUTEIb. COCTABICHUE U
YpaBHUBAHHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUIA METOAOM 3JIEKTPOHHOIO OanaHca.
IIpakTyeckue 3aHATHS 2
KonnuecTBeHHbIE OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIE 3AKOHBI B XMMUU U PACUETHI 110
YpaBHEHUSIM XMUMHUYECKUX peakuui. Mosb Kak eIuHuIa KOJIM4YecTBa BelecTBa. MossipHas Macca.
3aKOHBI COXPAHEHMSI MAcChl ¥ AHEprun. 3akoH ABoraapo. MoisgpHblil 00beM ra3zoB. OTHOCUTENbHAS 2
IJIOTHOCTB I'a30B. PacyeTsl Mo ypaBHEHUSM XUMUYECKUX PEAKLIHUNA C HCIIOJIB30BAHUEM MACChl, 00beMa
(HOpMasbHBIE YCIOBHSI) Fa30B, KOJUYECTBA BEIIECTBA

Tema 2.2. Teopernueckoe o0yuenue 2

DJIEKTPOJIUTUYECKA —

S ——— Teopus >JEKTPOIUTUYECKON Auccouranuud. WoHBL. OJEKTPONMTHI, HERJIEKTPOIUTHL. Peakiuu

HOHHEL o6MeH noHHoro obOmena. CocTaBieHUE peaklMii MOHHOrO OOMEHAa MyTeM COCTAaBJICHHUS HX MOJHBIX U 9
COKpAIllCHHbIX HOHHBIX ypaBHEHUI. KHCTIOTHO-OCHOBHBIE peaKIK. 3a/laHus Ha COCTABJIIEHHE HOHHBIX
peakiui

KonTpoJubHas
CtpoeHue BelecTBa 1 XMMUYECKHE PEAKIINU 2

paodora 1
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Pa3gea 3.

CTpoeHne ¥ CBOIICTBA HEOPraHMYECKHUX BellleCTB

Tema 3.1. Teopernueckoe o0yueHnue 2
Knaccuduxarnus,
HOMCHKIIATYPA U [TpocThie M croskHBIE BemiecTBa. OCHOBHBIE KIIACCHI CIIOJKHBIX BEIIECTB (OKCHIBI, TMIPOKCHIBI,
CTpOCHHUC KHCJIOTHI, COJIM). ArperaTHsie COCTOSIHHS BemecTBa. Kpucrammueckue u aMmop(HbIe BemecTBa. THITbI
HCOPraHM4CCKUX | KpUCTAaUIMYECKUX PELIETOK (aTOMHAs, MOJEKYJSIpHAs, HOHHAs, MeETajulnyecKas). 3aBUCHUMOCTb 2
BCIICCTB (u3NYECKUX CBOWCTB BEIIECTBA OT THUMA KPUCTAUIMYECKOM pEIIEeTKU. 3aBUCHMOCTh XHUMHUECKON
AKTUBHOCTH BEILIECTB OT BUJA XUMHUYECKOU CBSI3U U TUIA KPUCTAININYECKON PEIIETKH.
IIpakTyeckue 3aHATHS 2
HomeHkiiaTypa HeopraHM4ecKHUxX BEUIECTB: HA3BaHUE BEIIECTBA UCXOS U3 UX XUMUYECKOUN (POpMYIIbI
WM COCTaBJIEHUE XMMHYECKOW (OpMYJbl UCXOJs M3 Ha3BaHWS BEIIECTBA IO MEXIyHApOIHOU
(MIOITAK) wnu TpuBHaIbHONM HOMEHKIATYpE. 2
Pelenne mpakTuyeckux 3aJjaHuid 1o Kiaccu(pUKalMi, HOMEHKIIATYpe U XUMUYECKUM (PopMyiam
HEOPraHMYECKUX BEUIECTB PA3JIMYHbBIX KJIACCOB
Tema 3.2. Ousuko- | Teopernueckoe o0yyenune 8
XUMHUYECKHE —
CBOICTBA Meramibel 1 HeMeramibl. OOume (Qu3nyeckue M XMMHUYECKHE CBOMCTBA MeTamioB. CrocoOsl
Heoprammeckix | MOy IeHH. 3HaueHHE METAJJIOB M HEMETAUIOB B MPHUPOJIE U KUZHEAEITEIbHOCTH 4YeJIOBEKa U 2
p opranu3MoB. OOmue ¢GuU3MYecKre U XUMUUYECKHUE CBOMCTBA HEMETA/UIOB. TUMUYHBIE CBOWCTBA
BEILECTB .
m HeMetaioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa COeIMHEHUI HEMETAIIJIOB.
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB (OKCHIOB, TUAPOKCUIOB, 6
KHUCJIOT, COJIeH U JIp.).
IIpakTH4yeckue 3aHATUSA 2
CocrapiieHrue ypaBHEHHI XUMUYECKUX PEAKIMI ¢ yYaCTUEM MPOCTHIX U CIIOKHBIX HEOPTAHUYECKUX
BELIECTB: METAJIOB U HEMETAJUIOB; OKCHIOB METAJIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB; 9

HEOPTaHUYECKUX KHUCJIOT, OCHOBAaHUM M aM(POTEPHBIX THUIPOKCUJIOB, HEOPTaHUYECKUX COJIEH,
XapaKTEPU3YIOIINUX UX CBOMCTBA.
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Tema 3.3. JlabGopaTopHble 3aHATHSA 1
Nnentudukaims
P JlabopatopHass pabora «MaeHTudukanus HEOpraHMUECKHX  BemecTB». MaeHTudukamms
HEOPTaHUYECKUX "
p HEOPraHWYECKUX BEIHIECTB C MCIOJb30BaHUEM HUX (PU3MKO-XMMUYECKUX CBOMCTB, XapaKTEPHBIX 1
BelllecTs Ka4eCTBCHHBIX peakiuii. KauecTBeHHbIE peakiuu Ha Ccyibdar-, KapOOHAT- U XJIOPU-aHUOHBI, Ha
KaTUOH aMMOHUS
KourpoJubHas .
CBoiICTBa HEOPraHUYECKUX BELIECTB 1
pabora 2
Paszpnea 4. PacTBoOpbI
Tema 4.1. Teopernueckoe o0yueHnue 2
[lonsatue o
pacTBOpax PactBopenue kak Qu3nko-xumuyeckuid npouecc. PactBopsl. CriocoObl NPUTOTOBIIEHUS PaCTBOPOB.
PactBopumocTe. MaccoBast 1018 pacTBOPEHHOro BemiecTBa. (CMBICH TOKa3zaTens MPenesibHO
JOIYCTUMOM KOHIIEHTPAIMH U €r0 UCIOJIb30BaHUE B OLIEHKE SKOJIOIMUECKO 0€30MacHOCTH.
[IpaBuna SKOJOTUYECKU IIEIECO00Pa3HOTO TOBEACHUS B OBITY U TPYAOBOMW JCSITEIBHOCTH B IEJISX 2
COXPaHEHMS CBOETO 3/I0POBBS U OKPYKAIOIIEH MPUPOTHON CPEIbl; OTACHOCTH BO3/ICHCTBUS HA KUBbIE
OpraHU3MBbI ONPEEIEHHBIX BEMIECTB. PellleHne NpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha
PacTBOPHI, UCTIOJIb3yEeMbI€ B OBITOBOM U MPOU3BOJICTBEHHOMN JEATEIHLHOCTH YEIOBEKa
Tema 4.2. JlaGopaTopHble 3aHATHS 1
Hccnenosanue
cBoiicTs pacteopos |/Iabopatopnas pabora «llpuroroBnenue pacTBopoB». IIpuroToBieHHMe pacTBOPOB 3adaHHON
(MaccoBoi, %) KOHIIEHTpaLUH (C MPAKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMU) U OMPEICIICHUE CPENIbI 1
BOJIHBIX PACTBOPOB.
IIpakTHUyeckue 3aHATHS 1
Pemienue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB 1
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Pa3pea S. Kunernueckne v TepMOAUHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XUMHYECKUX peaKkiui 4
CkopocTb Teopernueckoe o0yuenmne 2
XUMUYECKUX
peaKIii. CKOpOCTh peakiii, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB: MPHUPOJIBI pearupyiolux BELIECTs,
XUMITIECKOE KOHLIEHTpallMM PEarupyrouMx BELIECTB, TEMIIEPATypbl M IUIOIIAAM PEAKIMOHHOW MOBEPXHOCTH.
PABHOBECHE TeruoBble 3PheKThl XUMUYECKUX peaKIUh. DK30- U SHAOTEpPMUYECKUE, peakiuu. OOpaTUMOCTb 2
peakuuii. XMMHUYECKOE€ PABHOBECHME M €ro CMEUICHUE TMOJ[ JIeUCTBHEM pa3IMyHBIX (HaKTOPOB
(KOHILIGHTpalMsl PEearecHTOB WM TPOJIYKTOB PEAKIMH, JaBJICHUE, TeMmIlepaTypa) Al CO3JaHus
ONTHUMAJIBHBIX YCIOBHUI NPOTEKaHUs XUMHYeCKHUX npoueccoB. [Ipunnun Jle latense
IpakTnyeckune 3aHATUSA 2
Pelienne mpakTHKO-OpHEHTHPOBAHHBIX 33/JaHUM HAa aHaIW3 (PaKTOPOB, BIUSIOIMIMX HA U3MEHEHHE
CKOPOCTH XMMHUYECKOW pEakluu, B T.4. C MO3ZHUIMA IKOJIOTUYECKU LEIECO00pa3HOro MOBEACHUS B
OBITY ¥ TPYJOBOI AESATEIBHOCTH B LEJSIX COXPAHEHHS CBOETO 3/I0POBBS U OKPYKAIOIIEH TPUPOAHON 2
cpensl. Pemenne npakTMKO-OpUEHTUPOBAHHBIX 3ajaHU Ha NpuMeHeHne npuHunna Jle-Illarense s
HaXOXK/JICHUSI HANpPaBJICHUS CMEIICHHUS PAaBHOBECHUS XUMHUYECKON peakluu U aHaiu3 (aKTOpoB,
BJIMSIOIINX HA CMEIICHHE XUMUYECKOIO PAaBHOBECHS
Pa3znea 6. CTpoeHHe M CBOHCTBA OPraHNY€eCKUX BelIECTB 18
Tema 6.1. Teopernueckoe o0yueHnue
Knaccudukarnus, _
cTpoeHte i [IpeameT opraHnyeckon XHMHH. OcHOBHBIE HOJOKEHHUS  TEOPHM  XMMHYECKOIO  CTPOCHHS
opraHnueckux coeauHeHuiit A.M. byrtnepoBa. YTiepoaHblii CKEJNET OPraHUYECKONM MOJIEKYJIBI.
HOMCHKIIATYpa 3aBUCUMOCTH CBOMCTB BEUIECTB OT XUMUYECKOI'O CTPOCHUS MOJieKyI1. 3oMepust U U30Mephl.
OpTaHNHCCKIX [Monsatne o (QyHKUMOHANBHOW rpymme. Pamgukan. IIpuHUMIBL KoaccH(PUKALMK  OPraHUYECKHMX
BCINCCTB coequHeHUH. MexayHapoaHas HOMEHKIATypa ¥ TIPUHIUIBI HOMEHKJIATYPhl OpPTraHHYECKHX
COCIMHEHU.
Teopernueckoe o0yyenune 6
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Tema 6.2.
CBoiicTBa
OPTaHUYECKUX
COE€IMHEHUU

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTAENbHBIX KIAcCOB (0COOEHHOCTH
KJaccu(UKaMi M HOMEHKIIATypbl BHYTPH KJjacca; TOMOJOTMYECKUU psjg U olmas Qopmyna;
n3oMepust; GU3nYecKrue CBOMCTBA; XUMUYECKHUE CBOMCTBA; CIIOCOOBI OJIYUYEHHS):

— MpeeNibHbIE YIIIEBOAOPOAb! (AJIKaHbl M LIMKJIOANKaHbl). ['OpeHre MeTaHa Kak OAWH U3 OCHOBHBIX 5
MCTOYHHUKOB TEIUIA B IPOMBIIIJIEHHOCTH U ObITY. CBOMCTBA IPUPOAHBIX YIVIEBOJOPOIOB, HAX0XKIECHUE
B [IPUPOJIE U IPUMEHECHHE AJIKAHOB;

— HEMNpeAeNbHble (AJKEHbI, aJKUHbl M AJIKaJUEHbl) U apOMaTUYECKHE YIJIEBOAOPOJbl. ['opeHue
AlETUJICHA KaK HCTOYHHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHH ISl CBAPKU U PE3KU METAJLIOB

— KHUCJIOPOJACOJEPKALIUE COEIMHEHUS (COUpThl M (PEHOJIbI, KapOOHOBBIE KHCIOTHI U 3(UPHI,
aJbJIETU/Ibl U KETOHBI, JKUPBI, YIIIeBObl). [IpakTHyeckoe NpUMEHEHHE ITHIICHTIIMKOIS, TJINLEPUHA, 9
¢enona. [lpumenenue popmanpaeruaa, aeranbIeruaa, yKCyCHON KUCI0ThI. MblIa Kak COJIA BBICHIMX
KapOOHOBBIX KUCJIOT. Moro1I1e CBOMCTBA Mbljla

— a30TCOJEpXKALUE COCAMHEHUS (aMHUHBI W aMHHOKHCIOTBHI, Oeyku). BpicokoMmosnekyyspHbie
COEIMHEHHUS (CUHTETUYECKHE U OUOIOTrHYeCKU-aKTUBHBIE). MOHOMED, MOAUMED, CTPYKTYPHOE 3BEHO.
[Tonumepusanus STWIEHA KaK OCHOBHOE HAIIPABIICHUE €TI0 UCIIOJIb30BaHUS.

I'eHeTyecKas CBsI3b MEXKAY KJIACCAMU OPTaHUYECKUX COETMHEHUN

I[IpakTH4yeckue 3aHATUSA 2

CBoiicTBa OpPraHMYECKUX COCIWHEHUW OTACIBHBIX KJIACCOB (TPUBHABHAS W MEXKIyHApOIHAS
HOMEHKJIATypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI TTOJIYYCHHS)

JlaGopaTopHasi padora 2

JlabopatopHas padota “IIpeBpallieHnsi OpraHMueCKUX BEIIECTB IMPU HarpeBaHUM'".
[Tosryuenue aTuiIeHa U U3y4YeHHE €r0 CBOICTB.

Tema 6.3.
Nnentudukanus
OpraHUYECKUX
BEILIECTB, UX
3HaYEHUE U

Teopernueckoe o0yuyenue 2

buooprannyeckue coenuHeHus. IlpumeHeHne W Owojormyeckas poJib yrieBojoB. OkucieHue
VIJIEBOAOB — HMCTOYHUK DHEPTUM KUBBIX OpraHu3MoB. OO0iacT TPUMEHEHUS aMUHOKHCIIOT.
[IpeBpamiennss O€IKOB MUIMKM B OpraHu3Me. buosormdeckue QyHKIMKA OCNKOB. buomorudeckue
dbyHKIMN KUPoB. Poas opraHnveckoil XuMuu B peliieHuH Mpo0JieM MUIIEeBON O€30MacCHOCTH
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IIPUMEHEHUE B JlaGopaTopHble 3aHATHS 2
OBITOBOH U JlabopaTopHas pabota: “HaeHTHhUKAINS OPTaHUISCKUX COSTUHEHUN OTICTBHBIX KJIACCOB”
IIPOU3BOACTBCHHOM ([ IneHTH(UKAMS OPTaHUYECKUX COCAMHEHWM OTIETBHBIX KJIACCOB (Ha TpPHUMEpPE albJeTHJIOB,
AEATEIIbHOCTH Kpaxmaja, YKCyCHOW KHCJIOThI, OCJIKOB | T.I1.) C MCTIOJIb30BaHNEM HX (DU3UKO-XUMHYECKUX CBOHMCTB U 2
1CJIOBCKaA XapaKTEepHBIX Ka4eCTBEHHBIX peakuuid. JleHarypauusa Oenka mpu HarpeBaHud. L[BeTHble peakuuu
OEIKOB.
Konrpoasuasn CrpykTypa 1 CBOWMCTBA OPTaHUYECKUX BELIECTB 2
padora 3 PYKIYP P
Paznea 7. Xumus B ObITY U IPOM3BOACTBEHHOM NeSITeJIbLHOCTH Y€JI0BEKA 4
Xumus B ObITY U Teopernueckoe o0yueHnue 2
IIPOU3BOICTBEHHOMN . . .
eSTELHOCTH Hopeiimme nOCTHKEHUS XUMHUYECKOM HAyKM W XUMHYECKOM TeXHOJIOrMu. Ponb Xumun B
I 00€ecCIeyeHnn 3KOJOTUYECKOM, YHEPreTUYECKON M MUILEBOK O€30MacHOCTH, Pa3BUTUU MEIULIUHBI. 2
[IpaBuna mowcka W aHanu3a XMMHUYECKOW HMH(OpMAlUMU W3 Pa3IMYHBIX MCTOYHUKOB (HaydHass U
yueOHO-Hay4yHas JIUTepaTypa, CpeicTBa MacCcoBoi nHpopMaluu, cetb HTepHET)
IpakTyeckue 3aHATHUSA 2
CocraBiieHue KecOoB O MPUMEHEHUWM XMUMHUYECKUX BEIIECTB M TEXHOJOTMH C ydyeTroM Oyayuien
npodeccCuOHANIbHOM AesTenbHOCTH 3amuTa: [IpencraBienne pe3yabTaToB pelieHus KeicoB B (hopme 2
MHHU-JO0KJIaIa C TPE3CHTauEN
IIpomexyTouHasi arrecTaums Mo AucUMIVIMHe (AU depeHIUPOBAHHBIN 3a4eT)
Bcero 62
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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. UuopmanmonHoe odecnevyeHue peaau3anuu NporpaMmel
Jns  peanuzauuM  NporpamMmbl  OUOIMOTEYHBIM  (QoHA  00pa3oBaTEIHHOU

OpraHu3alMKi UMEET MeYaTHBIE U AJEKTPOHHBIE 00pa3oBaTeIbHbIe U MH(DOPMAIMOHHbIE
pecypcsl Ul UCIOJb30BaHUS B 00pa3oBarenbHOM Ipouecce. CHHCOK W3IaHUN
npenacrasieH B MHpopManmoHHOM obOecrniedeHHH 00pa30BaTeIbHOM MpOrpamMMmbl K
IpOrpamMme MOJArOTOBKH CHEUAINCTOB CPEAHETO 3BEHA.

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

KoHTpoib u o11eHKa pe3yabTaTOB O0YUYEHHSI OCYIIIECTBIIAECTCS MPEOIaBaTEIEM B
mpoliecce MPOBEACHUS MPAKTUICCKUX 3aHATUN U JaOOPATOPHBIX padbOT, TECTUPOBAHMSI,
a TaKXe BBIMOJHEHUS OOYYArONIUMUCS WHIWBUIYAIbHBIX 3aJaHUi, TPOEKTOB,
WCCJICIOBAHNM, HAMTMCAHUS KOHTPOJBHBIX paboT. Pe3ynbraTel 00yueHus onpeensior,
yTO OOydYaromuecs: OJKHBI 3HAaTh, TOHUMATh M JEMOHCTPUPOBATH MO 3aBEPIICHUU
M3y4YCHUA MPEAMETA.
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3. YCJIOBUS PEAJIU3ALIMM ITPOT'PAMMBI OBILEOBPA3OBATEJILHOM
JUCHUILIAHBI

3.1. TpeOGoBaHusi K MUHMMAJILHOMY MAaTePUATbHO-TEXHUYECKOMY
o0ecre4eHnIo0

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

Oo6opynoBanue yueOHOro kaduHera u JiladopaTopum:
- TOCAJI0OYHBIE MECTA MO KOJMYECTBY 00YUaIOIIUXCS;

- pabouee MeCTO MpernoaaBaTes;

- KOMIUIEKT Y4eOHO-HAIJISIIHBIX TOCOOU IO XUMUH.

OobopynoBanue J1a0OpPATOPUM U PA0OUYMX MECT J1A00PATOPHU:

- BBITSDKHOM 1IKag; JsadoparopHoe 0OOpyJOBaHUE: MEPUOJUYECKAs] CHCTeMa
XUMHAYECKUX dneMeHToB J[.M. Menneneesa, psa HanpsoKeHUM METAUIOB, P
AIIEKTPOOTPUIIATEIILHOCTH METAJJIOB, TaOJIMIla PAaCTBOPUMOCTH, XUMHUUYECKas MOCY/a,
XUMHUYECKUE PEaKTUBBI, JaOOpaTOpHbIE BEChl M PA3HOBECHI, MOJIEIN OPraHUYECKHUX
BEILECTB.

3.2. UuopmanmonHoe odecrnevyeHue peaau3anuu NporpaMmmsl
Jnst peanuzanuu  OporpaMmbl  OMOIMOTEUHBI  QOHI  0Opa3oBaTEILHOM

OpraHu3alMKi UMEET MeYaTHBIE U ANEKTPOHHbIE 00pa3oBaTeIbHbIe U MH(DOPMAIMOHHbIE
pecypchl Ul UCHOJb30BaHUSA B 00pas3oBarenbHOM mporecce. CHMCOK H3AaHMIM
npexacrasieH B MHopManmoHHOM obOecriedeHrH 00pa30BaTeIbHOW NPOrpaMMmbl K
IporpaMMe MOJArOTOBKY CHELMAIUCTOB CPEIHETO 3BEHA.

4. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHUMS YYEBHOI'O
HPEAMETA «XUMMUSA»

KoHTpoJib 1 ol1eHKa pe3ybTaTOB O0YUYEHHS OCYIIECTBIISIETCS MPENOAaBaTEIEM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATUN U J1a00paTOPHBIX PabOT, TECTUPOBAHUS,
a TaKkXe BBIMOJIHEHUA OOYYaIOIMMUCS WHIWBUIYAIbHBIX 33JaHUM, IPOEKTOB,
UCCIIEIOBaHUM, HAMMCAaHUsA KOHTPOJIbHBIX paboT. Pe3ynbraTel 00yueHus Onpenensior,
YTO 0O0ydaroImuecs MOJKHBI 3HATh, MOHUMATh M JIEMOHCTPUPOBATH IO 3aBEPIICHUU
W3YUYEHHUS TIPEAMETA.
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[IpenmeTHbIe pe3yJibTAThl OCBOEHHS

OcBoeHHbIE YMEHUS,
YCBOEHHbIE 3HAHUS

OcHOBHBIC ITOKA3ATEJIH OLEHKH
pe3yJabTaToB 00y4eHHsI

1

2

3

1) chopMHPOBAHHOCTH MPEACTABICHUI: O

XUMUYECKON COCTAaBJISIOIIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHDA,
pOIM XWMHU B TIO3HAHWUHU SBIICHHI
NpUPOJBI, B (POPMUPOBAHUYU MBIIIJICHUS
" KYJBTYPBI JMYHOCTH, ee
(YHKIIMOHATBHON IPaMOTHOCTH,
HE00X0IMMOMN JUISL pelieHus

NPaKTHYECKUX 3aJad M JKOJIOTHYECKH|
00OCHOBAHHOI'O OTHOILIEHHUSI K CBOEMY
3I0POBBIO M IPUPOTHON Cpeae;

3HaTh: POJIb U MECTO XUMHH B
COBPEMEHHON HAay4YHOU KapTUHE
MHpa;  OCHOBHBIE  METOJbI
HAY4YHOTO MO3HAHUS npu
M3y4eHUU XUMUH;
OCHOBOTIOJIAralo11e
XUMUYCCKHEC TIOHSTHSI,
TEOpUH, 3aKOHBI u
3aKOHOMEPHOCTH;
Oe3omacHoCTH
[IPOBEACHUHT
DKCIEPUMEHTOB

npu
XUMHYECKHX

2) BIaJCHHE  OCHOBOIIOJATaIOIIHMHK
XUMUYCCKHUMH TIOHSATHSMH, TCOPHUSIMH,
3aKOHAMH u 3aKOHOMEPHOCTSIMH;

YBEPEHHOE ITOJb30BAaHUE XHUMUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

3) chOpMUPOBAHHOCTD YMCHHI BBISIBIISITH
XapakTepHbIE TMPU3HAKH U B3aUMOCBSI3h
M3y4EHHBIX MOHSITHIA, MPUMEHSITh
COOTBETCTBYIOIINE TTOHSATHUS pH
OMUCAaHUU  CTPOCHHS U CBOWMCTB
HEOPTaHWYECKUX HW  OPTraHUYECKUX
BEIIECTB U MX MPEBPAIICHUI; BBISIBISTH
B3aMMOCBSI3b XHMHUYECKUX 3HAHUH C

YMeTh: OOBSACHATH u
00pabaThIBaTh pE3yJIbTaThI
MPOBEICHHBIX OTIBITOB,
PUMEHSTh METO/IbI
MO3HAHUS, TPUMEHSIEMbIC
XUMUN npu peleHnu
MPaKTUYECKUX 3a/1a4; 1aBaTh
KayeCTBEHHbBIE U

B

KOJINYECTBECHHBIC OIICHKH I10

lMeeT npeacTaBieHUe O MecTe
XMMHUH B COBPEMEHHOM HAy4YHOU
KapTUHE MHUPA, IOHUMAET POJIb
XUMHH B (OPMUPOBAHUU KPYTro30pa
1 QYHKIIMOHATBHON IPaMOTHOCTH
YeJIOBEKA /IS PELICHUs
[IPAKTUYECKHX 3a]1a4.

Y cTaHaBIMBAET BOIIOLIMOHHYIO
CYIIIHOCTh MEHJIEJIEEBCKOUN 1

COBPEMEHHOM (bopMyIHPOBOK
nepuonnueckoro 3akona [, U
MeHieneeBa; 00BsICHSET
(UBUYECKUH  CMBICT  CHUMBOJIMKH

[epUOINYECKOM TabIuIIbI;
[MOHUMAET pOJIb TEPUOIUYECKOTO
3aKOHa B OOIIEll KapTHMHE MHpa;

3HAKOMUTCS c pa3IUYHBIMU
MOJIETIIMU  TaOJUIl  XUMUYECKUX|
DIIEMEHTOB

Onepupyet XUMUYECKUMHU
MOHSATUSIMU: aTom, BEIIIECTBO,
MOJIEKYJIa, SJIEMEHT;

- paznuyaeT MPOCTHIE u

CJI0HBIE BEIIECTBA;
bopMyIUpyeT 3aKOHBI

XMMUY;
-OCO3HaeT  pOJIb  XUMHYECKOIO
HKCIIEPUMEHTA JIJISl U3yUEeHUS XUMUH;
-OpUEHTUPYETCS B
MOJIETUPOBAaHUH XAMHAYECKHX
[TPOLIECCOB;

- IOHUMACT 3HAYNUMOCTb XUMUHN HJIA
cBOCi 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 YPaBHCHUSAM;

[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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