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1.00mas xapakTepucTuka padodeil nporpaMmsl 0011e00pa3oBaTeIbHOM
AUCHMILIMHBI «XHUMHD)

1. O6mieo0Opa3oBarenbHask TUCHUIIIHHA « XUMUSD SIBISIETCS 00s13aTEIbHOM 4acThiO
00111e00pa30BaTeNIbHOTO LKUKIJIA 00pa30BaTENbHON MpOorpaMMbl B cooTBeTCTBUU ¢ DI'OC
CIIO no cnenmansaoctu 40.02.01 IlpaBo u opraHu3amus COIMaIbHOIO 00SCIIeUeHHUS.

[Iporpamma paszpaborana Ha ocHoBaHuU TpeboBanuit GI'OC cpennero oodiiero
oOpa3zoBanus. Ha nzyuenue IUCHUIUIMHBI « XUMUS» Ha 6a30BOM YpOBHE OTBOJIUTCS 72
yaca.

[Iporpamma yuyeOHON AMCHUILIMHBI MOXET OBbITh HCIOJb30BaHA MPU OOy4YEHUU
JIUI] ¢ OTPAaHUYECHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI.

[Iporpamma yueOHON AMCIUILIMHBI MOXET OBITh pealnu3oBaHa C MPUMEHEHUEM
JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.

1.2. Hesu u mu1aHupyemble pe3yJbTAaThl 0CBOCHUSI JUCHTUTITIHHBI

1.2.1 Heau 1uCHUNIMHBI

ConmepxaHue mporpaMMbl  00II€0Opa30BaTENbHOM  JAMCHUIUIMHBL  « XUMHUS»
HAaIpaBJIEHO HA JIOCTHKEHUE CIENYIOIMX Lejiei: (OopMUpPOBaHHE Y CTYJIEHTOB
IIPENCTABIICHUS] O XMMUYECKON COCTABIIAIOIIECH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa
KaK OCHOBBI TMPUHSTHS PEIICHUN B KU3HEHHBIX W TPOU3BOJCTBEHHBIX CHUTYyallUsX,
OTBETCTBEHHOT'O MOBEACHUS B IPUPOAHOU Cpee.

3ajaum JUCUUIINHBI:

1) cdopmupoBaTh MOHUMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IIPOLIECCOB M SIBJIEHUW B OKPYKAlOLIEW Cpele, LEJOCTHOM HAay4YHOW KapTHHBI MHpA,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBISATH (POPMYJIBI HEOPTaHWYECKUX W OPTaHUYECKHX
BEII[ECTB, YPABHEHUSI XUMHUYECKUX PEAKIUH, OOBSICHATh UX CMBICI, HHTEPIPETUPOBAThH
pe3yJbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh  HABBIKM  TPOBEJAEHUS  MPOCTEHIINX  XUMHUYECKUX
HKCIIEPUMEHTAILHBIX MCCIIEIOBAHUN C COOJIIOICHHEM MPaBUil 0€30MacHOro 0OpaIeHus
C BEIIECTBaMU U J1ab0paTOPHBIM 000PYI0BAHUEM;

4) pa3BuUTh yYMEHHS HCIOJb30BaTh HHGOPMAIMIO XMMHYECKOTO XapakTepa u3
Pa3IMYHBIX UCTOUYHUKOB;

5) chopMupoBaTh YMEHHS NPOTHO3UPOBATH MOCIEICTBUS CBOEH NEATEIBHOCTH U
XUMHUUYECKUX TMPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOIIECCOB;

6) chopMHpoBaTh MOHMMAHUE 3HAYMMOCTH JOCTHXKEHMM XUMUYECKON HAyKH WU
TEXHOJIOTUM JJIs1 pa3BUTHUS COLIMATIBHON U TPOU3BOICTBEHHOM cep.

1.2.2. Ilnanupyemble pe3yJbTAThl OCBOEHHS 00HIC00pa30BaTEJIbHOM
aucumIuHbl B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Oco6oe 3HaueHne AUCIUIUIMHA uMeeT npu hopmupoBanuu u pazsutun OK u T1K.



HauMeHoBanue u Koja

IlnaHupyemble pe3y/abTaThl

KOMIIeTEHIIHH Oomue JucuunimHapHbie
OK 01. BeiOupars | B yacTu TpyaoBoro BOCIuTaHUsI: - BJIAQJAE€Th CUCTEMOW XHUMHMYECKUX 3HAHUH, KOTOpass BKJIIOYAET:
CIIOoCcO0bI peuieHust | - TOTOBHOCTb K TPYAY, OCO3HAaHHWE IIEHHOCTU | OCHOBOIIOJAralIue MOHIATHS (XMMHUYECKUN 3JEMEHT, aTOM, JJIEKTPOHHAs
3a1a4 MacTepcTBa, TPYI0II00ue; 000104Ka aToma, s-, p-, 0-37eKTPOHHbBIE OPOUTAT ATOMOB, HOH, MOJICKYIIA,
npohecCuOHATBLHOM - TOTOBHOCTh K AaKTUBHOM  JIEATEIIbHOCTH | BAJIGHTHOCTb, JIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
JESTeIbHOCTH TEXHOJIOTUYECKOU u COLIMATbHOM | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJSIPHBIA OO0BEM, YIIEpOAHBIA CKEJeT,
MPUMEHUTEIBHO K | HallpaBJICHHOCTH, CIOCOOHOCTh WHHIIMUPOBATH, | QYHKIIMOHAIBHAS TPYIINA, PaauKail, U30MEpHs, U30MEphl, TOMOJIOTHICCKHIA
pa3INYHbIM IUIAHUPOBaTh U CaMOCTOSITENIbHO  BBIMOJIHATH | Psijl, TOMOJIOTH, YIJI€BOIOPOAbI, KUCIOPOA- M a30TCOJEpKAIINE COSANHEHHUS,
KOHTEKCTam TaKyIo JIeATeIbHOCTB; OMOJIOTUYECKH aKTUBHBIC BEIIECTBA (YTJIEBOMBI, KUPBI, OCIKH), MOHOMED,
- HHTEpeC K pa3IMYHbIM chepam | moaumep, CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYISPHBIE  COEIUHEHUS,
npodeccCHOHATLHOM IS TEIILHOCTH, KpUCTAJUTMYECKasi PEelIeTKA, TUIbl XUMHUYECKHX pPEAKIUN (OKUCIUTEIBHO-
OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU | BOCCTAHOBHUTEIbHBIC, IK30-H SHIOTEPMHUUECKHE, PEaKIIMM HOHHOTO 00OMeHa),
MO3HABATEIHLHBIMH JIEHCTBUSIMU: pacTBOp, IEKTPOIHUTHI, HEIJEKTPOJIUTHI, JICKTPOIUTHUECCKAS TUCCOIUAIINSA,
a) 0a30BbI€ JJOTHYECKHE JICHCTBUS: OKHUCJIUTEJb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKOM PEaKIuu, XUMHUECKOE
- CaMOCTOSTEIILHO dbopMyIMpoBaTh U | paBHOBECHE), TEOPUU U 3aKOHBI (TEOpPUS XMMHYECKOTO CTPOCHUS

aKTyaJM3UpOBaTh TMPOOJIEeMy, paccMaTpHBaTh ¢
BCECTOPOHHE;

- YCTaHaBJMBAaTh CYIICCTBCHHBIM MPHU3HAK HIIH
OCHOBAaHHs Ui CpaBHEHHUsS, KIacCH(PUKAIUH |
0000IICHMS;

- OmpenessATh e  JICATEIbHOCTH,
napaMeTpbl U KPUTEPUHU MX JIOCTHKCHHUS,
- BBIABIISATH 3aKOHOMEPHOCTH W TMPOTHBOPCUHUS B
paccMaTpUBaEMbIX SIBIICHHSX;

- BHOCHUTh KOPPEKTHBBI B  JICATCILHOCTD,
OLICHUBATh COOTBETCTBHE PE3YyJbTATOB IIEJISM,
OLIEHUBATh PUCKH MOCIICICTBHUI ICITEIbHOCTH,

- pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH
KU3HEHHBIX TIPOOIEM

0) 60a30BBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BIIQJIETh HABBIKAMH y4EOHO-HCCIIEA0BATEIHCKOM
U TPOCKTHOW  JCSTEIbHOCTH, HaBbIKAMHU
paspernieHus mpooem;

- BBISABIIATH TNPHUYUHHO-CIICIICTBEHHBIC CBS3H U

3aaaBaTb

opranuueckux BeuiectB A.M. bByriepoBa, Teopus 3IIEKTPOIUTUYECKOM
aucconuanuu, nepuogudeckuil 3akon [[.M. Menneneesa, 3aKk0H COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XMMHUH, (PAKTOJIOTHUECKUE
CBEJICHUS O CBOWCTBAX, COCTABE, NOIYYEHUU U O€30IaCHOM HCIOJIb30BAHUU
BOKHEHIINX HEOPraHWYeCKMX M OpPraHMYeCKUX BeLIeCTB B OBITY H
MPaKTUYECKON JAESITEbHOCTH YEJIOBEKa;

- YMETb BBIIBJISITH XapaKTEpPHbIE IPU3HAKM M B3aUMOCBSI3b HM3YyYEHHBIX
HOHSITHfI, MNPUMCHATH COOTBETCTBYIOIIMEC IOHATHA ITPU OITMCAHUNU CTPOCHUSA U
CBOMCTB HEOPraHMYECKMX M OPraHMYECKUX BELIECTB M UX IPEBpAILEHUM;

BBIABJIATH B3aNMMOCB3b XUMHYCCKHUX 3HAHUH (¢ IIOHATUAMU u
MMPEACTABIICHUAMU JPYI'UX CCTCCTBCHHOHAYYHBIX ITPEAMCTOB,

- YMECTb UCIIOJIB30BaTh HaMMCHOBaHUA XUMHUYCCKHUX COGI[I/IHCHI/Iﬁ
MCKAYHAPpOAHOI'0O  COX03a TeOpeTquCKOﬁ u HpHKHaHHOﬁ XUMHU H

TPUBHAJIBHBIC HA3BAHUA BayKHEHUIITNX BE€IICCTB (BTI/IJ'IeH, AllCTUIJICH, TTIMLICPYH,
(I)CHOJ'I, (bOpMaJ'IL,Z[CF UA, YKCyCHasaA KHUCJIOTa, TJIMIUH, yTapHBIﬁ ras,
yr.]'IeKI/ICJ'IHﬁ ra3, aMMHakK, ramecHasa U3BECThb, HEram€Hass W3BCCTh, IIUThHCBAA
coma u I[pyrI/IX), COCTaBJIATH (I)OpMyJ'IBI HCOPTaHNYCCKUX U OPraHUYCCKUX
BCIICCTB, YPAaBHCHUA XHUMHWYCCKUX peaxunﬁ, OOBACHATh HX CMBICIJI,
TIOATBCPIKIAAThH XapPaKTCPHBIC XHUMHUYCCKUC CBOMCTBaA BCIICCTB




aKTyaJIM3UPOBATh 3a/a4y, BBIABUTATH THIIOTE3Y €€
peH_IeHI/ISI, HaXOIUTb apI‘YMeHTBI JUJIA
JIOKa3aTeNIbCTBA CBOMX YTBEPXKICHHM, 3a1aBaTh
[apaMeTpbl U KPUTEPUU PELICHUS,

- aHAJM3MPOBATh IOJYyYEHHBIC B XOJC PEIICHHS
3a1a4uu pe3y.HBTaTBI, KpI/ITI/I‘-IeCKI/I OLCHHUBATh HUX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh HM3MCHCHHE B
HOBBIX YCJ'IOBI/ISIX;

- YMETh IEPEHOCHTh 3HAHMS B IMO3HABATEIBHYIO H
MPAKTUYECKYIO 00JIaCTH KU3HEIEATEIILHOCTH,

- yMeThb WHTETPUPOBATh 3HAHHWS W3 Pa3HBIX
MpEAMETHBIX 00JIaCTeH;

- BBIABHUI'aTh HOBBIC nacu, npeajiaratb
OPHUI'MHAJIBHBIC MTOAXOJAblI U PCUHICHU S,
- CIIOCOOHOCTD Hux HCIIOJIBb30BaHHUA B

II03HABATEJIBHONW U COLMAIBHON IPAKTUKE

COOTBETCTBYIOIIUMU IKCIEPUMEHTAMHU M 3aIMCSIMHM YPAaBHEHUN XMMHYECKHUX
peaKLHii;

- YMETb YCTaHaBIMBAaTh IPHUHAUICKHOCTb HM3YYCHHBIX HEOPraHUYECKUX U
OpTraHU4YCCKUX BCHICCTB K OHNPCACIICHHBIM KJIaCCaM U I'pyIiliaM COCIIHHGHHﬁ,
XapaKTepu30BaTh HX COCTAB M BaXXHEHIINE CBOMCTBA; ONPEIENATH BUIbI
XUMUYECKUX CBsi3ed (KOBaJeHTHAas, MOHHAs, METAJUIMYECKasi, BOJOPOIHAs),
THUIIBI KPUCTAUIMYECKUX PEIIETOK BEIECTB; KIaCCU(PUIMPOBATH XUMUYECKHE
peakuuu;

- chopMupoBaTb MPEACTABIEHUS: O XUMHYECKOH  COCTaBIIAIOLICH
eCTeCTBeHHOHay‘IHOf/'I KapTUHbBI MHpa, POJIM XMMHU B IIO3HAHUH SIBICHUH
Opupozbl, B (OPMHPOBAHUU MBILUIEHUS U KYJIbTYPbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM JJISl peIIeHHs TPAKTUIECKUX
3aa4 ¥ HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO U
MPUPOJHOM CpelIE;

- YyMEThb IPOBOJUTH pacyeThl M0 XUMHUYECKUM (QOpMysiaM M YpaBHEHUSIM
XUMHNYCCKUX peaKum”I C HCIIOJIB30BaHUEM (1)I/I3I/I‘I€CKI/IX BCJINYHH,
XapaKTepU3YIOIUX BEIECTBa C KOJIWYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOpMaJibHBIE YCIIOBHUSI) TIa30B, KOJMYECTBA BEIIECTBA; MCIOJIb30BaTh
CUCTEMHBIE XMMWMYECKHE 3HAHUA JUISl NPUHATUSA PEIICHUN B KOHKDPETHBIX
JKU3HCHHBIX CUTYallHUAX, CBA3AaHHBIX C BEHICCTBAMU U UX IPUMCHCHHUEM

OK 02. Hcnomp3oBaTh

COBpPEMEHHBIE
cpeacTBa IIOUCKa,
aHaJM3a u
UHTEpIpeTaluu
uH(popMauu u
UH(POPMalLMOHHbIE
TEXHOJIOTHH TUTst
BBITTOJIHEHHS 3a1a4
npodecCHOHATbHON
JeSITeIbHOCTH

B 065acTHIIEHHOCTH HAYYHOTO TTO3HAHMS:

- c(hOpMHUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSI HAyKd U OOIIECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha Juanore KYJBTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOEro0 MecTa B
MOJIMKYJIBTYPHOM MHUPE;

- COBEPILECHCTBOBAHUE SI3BIKOBOM M YHTATEIBCKOU
KYJbTYpbl KaK CPEICTBAa B3aUMOIEHUCTBHUS MEXKIY
JIFOABMHU U TIO3HAHUS MUPA;

- OCO3HAaHME LEHHOCTH HAy4YHOU JEATEIBbHOCTH,

TOTOBHOCTh  OCYHIECTBJIATh  MPOEKTHYID U
HCCIIEI0BATENBCKYIO JIESTEIIBHOCTD
WHIUBUAYAIBHO U B TPYIIIE;

OBnaneHue YHHUBEPCAJIbHBIMU y4eOHBIMU

- yMeThb IUJJAHUPOBaTh U  BBINOJHATh XUMHUYECKUM  SKCIEPUMEHT
(mpeBpailleHusT OpraHUYeCKMX BEIIECTB TIPU HArpeBaHUU, TOJIYUYCHHE
STUJIEHA M U3YYEHHE €r0 CBOMICTB, KAYECTBEHHBIE PEAKIMU Ha aJbIETH[IbI,
KpaxMaj, YKCYCHYIO KHCJIOTYy;, JeHarypamusi O€JIKOB Ipu HarpeBaHUH,
[[BETHBIC peaklMu OENKOB; TPOBOJUTH pEaKIMU HOHHOTO OOMEHa,
OTIPEIEIIATh CPEAY BOJIHBIX pacTBOPOB, KAUECTBEHHBIEC PEAKIIMK Ha CyJbdar-,
KapOoHaT- U  XJOPHUI-aHHOHBI, Ha KAaTHOH AaMMOHHUS;  pelIaTh
SKCTIEpUMEHTANIbHBIE 3afaun 1o TeMaMm "Mertamnsl" u "Hemertamnel") B
COOTBETCTBUM C TPaBHJIAMU TEXHHUKH OE30MACHOCTH TpU OOpalleHuu ¢
BEIIECTBAMH M JTAOOPATOPHBIM 000PYIOBAaHUEM; MPEACTABIATH PE3yIbTAThI
XUMHYECKOT0 HKCIIEPUMEHTa B (DOpPME 3aMiCcH YPaBHEHH COOTBETCTBYIOIINX
peakiuii 1 GopMyITHPOBATH BHIBOIBI HA OCHOBE ITUX PE3YJIbTaTOB;

- yMeThb AaHaTU3UPOBATh XHUMHUYECKYI0 HWH(GOPMAIMI0, TOIy4aeMyl H3
pPa3HBIX MCTOYHUKOB (CPEACTB MaccoBOW wmHpopManuu, cetb WHTepHET u

Apyrue);




MO03HABATEIBHBIMH JCHCTBUSIMH:

B) paboTa ¢ nH(popMaIue:

- BJIAJICTh HABBIKAMH TIOJYYCHUs MH(POpPMAIMH W3
HMCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYIIECTBIISATh MMOUCK, aHAIIN3, CHCTEMATU3AIUI0 U
WHTEpPIpETANNI0 UHOOPMALIMKA PA3IIUYHBIX BHJIOB
1 GOPM IMIPEICTABICHHUS,

- cO37aBaTh TEKCTHl B PA3IMYHBIX Qopmarax c
YY4ETOM Ha3Ha4yeHUss HHGOpMAIMM H IIEJICBON
ayTUTOPUH, BBIOMpass ONTUMAIBHYIO  (GopMy
MPEJCTABICHUS U BU3yaIH3alluu;

- OIICHMBAaTh JIOCTOBEPHOCTh, JISTHTUMHOCTH
uHpOpMAIlMK, €€ COOTBETCTBHE IPABOBBIM U
MOPaTbHO-ITHYCCKHM HOPMaM;

- UCMOJIB30BaTh CPEICTBA WH(POPMAIMOHHBIX H
KOMMYHHKAITMOHHBIX TEXHOJIOTHMA B PEIICHUU

KOTHUTUBHBIX, KOMMYHHKATHBHBIX u
OpPraHM3allMOHHBIX  3a7ad C  COOJIOJeHUEM
TpeOOBaHUI IPrOHOMHUKH, TEXHUKH 0€30IMaCHOCTH,
TUTHEHBI, pecypcocOepekeHusi, IMpaBOBBIX U
TUYECKHX  HOPM, HOpM  HWH(GOPMaIMOHHON
0e301acCHOCTH;

- BJAJICTb HABBIKAMH PACIIO3HABAHUA W 3alIUTHI

- BJIaACTb OCHOBHBIMHM MCTOAAMHU HAYYHOI'o II0O3HAHHA BCIIECCTB U

XUMHYECKUX  sBJICHHWA  (HaOmIOJaeHWe,  W3MEpeHHe,  AKCICPHMEHT,
MOJICJTUPOBAHUE);

- YMETh TPOBOJUTH PACUEThl MO XMUMHUYECKUM (OpMylIaM U ypaBHEHUSIM
XUMHAYECKHX  PEaKIUd C  HCIOJb30BaHMEM  (U3UYECKUX  BEIUYHH,

XapaKTEPU3YIOIIUX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HopManbHbIE YCIIOBUSI) Ta30B, KOJMYECTBA BEILIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMMMUYECKHUE 3HAHMS JUISl NPUHATHSA PELIEHUH B KOHKPETHBIX
KHU3HEHHBIX CUTYaLlUsAX, CB3aHHBIX C BEIIECTBAMM U UX IPUMEHEHUEM

nHpopManuy, HHPOPMAIIMOHHON Oe30macHOCTH
JUYHOCTH;
OK 04. D¢ddextusHo | - TOTOBHOCTH K CaMOpA3BUTHIO, | - YMETh IUIAHUPOBaTb U  BBINOJHATH XUMHUYECKHM  JKCIEPUMEHT

B3aMMOJICIICTBOBATh H
paboTaTh B KOJUIEKTHBE
U KOMaHjie

CaMOCTOSITEJIBHOCTH U CAMOOIIPEEIICHUIO;
-OBJIaJICHUE HaBbIKAMH yueOHo-
HCCIIEIOBATENBCKOW, IMPOEKTHOM M COLMAIBbHOU
eI TETLHOCTH;

OsBnageHue YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JEHCTBUSIMH:

0) COBMECTHasl IeITeIIbHOCTb:

- TIOHMMAaThb MW WCHOOJb30BaTh MPEUMYIIECTBA
KOMaHJIHOW ¥ WHIMBUyaTbHOU pabOoTHI;

(mpeBpalleHus OpPraHUYEeCKMX BELIECTB MPH HArpeBaHUH, MOJIYy4YEeHUE
STWJIEHA U U3yYEHHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKLIMU Ha allbJeTU[bl,
KpaxMaJl, YKCYCHYIO KHCJIOTY; JeHaTypauusi OelKOB IpH HarpeBaHuH,
LBETHbIE pEaKIMK OeNKOB; NPOBOJAUTH pEaKIHMH HOHHOTO OOMeHa,
OTIpeNIeNIATh CPey BOAHBIX PACTBOPOB, KAUECTBEHHbIE PEaKIMH Ha CyIbdart-,
KapOOHaT- ¥  XJOPUA-aHUOHBI, HAa KAaTHMOH AaMMOHHUSA;  pellaTh
JKCHEepUMEHTAlIbHbIE 3afaun 1o TeMaM "Meramisl" u "Hemeramnel") B
COOTBETCTBUM C MpaBWJIAMU TEXHHUKH O€30MacHOCTH MpHU OOpalleHuu ¢
BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBaHMEM; MPEACTABIATh PE3YIbTaThl




- MPUHUMATH IIEJIM COBMECTHOH JIESITEIBHOCTH,
OpraHU30BbIBATh U KOOPJAMHHUPOBATH JECUCTBUS IO
€e JIOCTIDKCHHUIO: COCTaBJIATh IUIAH JICHCTBUIA,
pacnpeienaTh pojik C y4eTOM MHEHUM YYaCTHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBAaTh W BHINOJHATH paboOTy B
YCIIOBHSX peanbHOTO, BHPTYAJIBHOTO u
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

- OCYIIECTBIISATH TO3UTHBHOE CTPATETHYCCKOE
MOBEJICHUE B PA3JIMUHBIX CUTYalUsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM
OBnazieHue YHUBEPCAIBHBIMH  PETYJISATUBHBIMHU
NEUCTBUSIMU:

I') IPUHATHE ce0sl U IPYTUX JIIOACH:

- MPUHUMATh MOTHBBI U ApTYMEHTHI IPYTUX JIOJCH
MIPU aHAJIM3E PE3YJIbTATOB JAEATEILHOCTH;

- MPU3HABaTh CBOE MPABO U MPaBO APYTHX JIOACH
Ha OIINOKH;

- pa3BHBaTh CIIOCOOHOCTh ITIOHUMAaTh MHUP C
TIO3UIIMH JIPYTOT0 YEJI0OBEKa;

XUMHYECKOT0 SKCIIEpUMEHTa B (hOpMe 3aKcy YpaBHEHH COOTBETCTBYIOIINX
peakuuii 1 GopMyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yIhTaTOB

OK 07. ConeticTBoBaTh
COXpaHEHHIO
OKpY’Kalollled Cpensl,
pecypcocOepekeHuIo,
NPUMEHSTh 3HaHUS 00
W3MEHEHUU KJIMMarTa,
MIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3¢ dexTuBHO
JIEHCTBOBATH B
Ype3BBIYANHBIX
CUTYaIUAX

B 00macTsK0I0r1ueckoro BOCIUTaHUS:

- cOpPMHPOBAHHOCTh JKOJIOTHMUECKOU KYJIbTYPHI,
MIOHMMAaHHUE BIIMSHUSA COLMAIBHO-2KOHOMUYECKHUX
IIPOLIECCOB  HA  COCTOSIHME  IPUPOJHOM H
COLMAJILHOW  CpeZbl, OCO3HaHUE TIJI00ATBHOTO
XapakTepa 3KOJOTHYECKUX MPoOieM;

- IUIAHUPOBAHME U OCYLIECTBIICHUE JEHCTBUI B
OKpYXXalollle cpele Ha OCHOBE 3HAHUSA LeJel
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENpUATHE JCHUCTBUN, NPHUHOCSIINAX
BpeJl OKPYXKaIOLLEH Cpee;
- yYMEHHE MpPOrHO3MpOBaTh HEOJATONpPUSITHBIE

JKOJIOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JEWCTBUM, IPEOTBPALIATh HX;

- paclinpCHUC OIIbITa JACATCIIBHOCTHU

- chopMupoBaTh MPEACTABIEHUS: O XUMHUYECKOH  COCTaBISIOLICH
eCTeCTBeHHOHayLIHOI\/’I KapTUHBI MHpa, POJIM XMMHU B IIO3HAHWUH SIBJICHUN
npuponbl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOMN JIJIsl pEIICHUs TPAKTHUECKUX
3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOTHOM CPEJE;

- YMeTh cOOMI0NaTh MpaBUiia KOJIOTUYECKH IIeIeCO00pa3HOr0 MOBEACHUS B
OBITY W TPYIOBOM NIEATEILHOCTH B IIENAX COXPAHEHHUS CBOETO 370POBbS U
OKpY’Karollled MPUPOIHON Cpelbl; YYUTHIBATh ONACHOCTh BO3JEHCTBUSI HA
JKUBBIC OpraHU3Mbl ONPCACICHHBIX BCHICCTB, MOHWMAsA CMBICII IMOKA3aTCIIA
MpeAebHON JTOMYCTUMON KOHLIEHTpAlluU




AKOJIOTUYECKOW HAIIPaBICHHOCTH;

- OBJIAJICHHE HaBbIKAMU yueOHo-
HCCIIEIOBATENILCKOM, MPOEKTHOM M COLMAIbHOMN
JIeSITEIILHOCTH;

IIK 3.3 CocraBiarb
3asBJICHUSA,  3aIPOCHI,
MPOCKThI OTBETOB Ha
HUX, MpollecCyalbHbIe
JIOKYMEHTBI c
HCIIOJIb30BAHUEM
nH(}OpMaITMOHHBIX
CIIPaBOYHO-TIPABOBBIX
CHCTEM

COCTaBJICHUE 3asIBIICHUH, 3aIpoCoB u
MMpOHECCCYAJIBbHBIX NOKYMCHTOB C HCIIOJIb30BAHHUCM
UH()OPMAIIMOHHBIX CHPABOYHO-IIPABOBBIX CHCTEM
it cobopa uHPOpPMAMKM O HAXOAANIMXCS Ha

PEANPHUATHN XUMHYECKUX BEIECTBAX H
CpelcTBax TUTSE MPOBEACHUS  XMMHUYECKHUX
HUCCIIEIOBAHUN

YMETb COCTaBJIATH 3asABJICHUS, 3allpOCbl MU JOKYMCHTHEI C HCIIOJbB30BaHHUEM
I/IH(bOpMaI_[I/IOHHBIX CIIPAaBOYHO-IIPABOBBIX CHCTCM IJId HPaBUJIIBHOIO H
Ka4C€CTBCHHOI'O c6opa I/IH(i)OpMaI_II/II/I 0 IHOpcanpusaTu, CBIA3aAHHOM C
XUMHWYCCKUM IIPOU3BOACTBOM MU UCCIICAOBAHUAMMU.




2. CTpyKTYypa M coJep:kaHue MPorpaMmMbl 0011e00pa3oBaTelbHOI

AUCIHUILINHBI

2.1. O0beM TUCHUIIMHBI U BUbI Y4eOHOH padoThI

TemaTnueckuii rmian

Buj yueOHoit padoThl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMBbI JHCHUIINHBI 108
B T.4.

OcHoBHoOE coiepKaHue 12
BT. 4.

TEOPETUUECKOe 00yUueHue 12
NPaKTUYECKHUE 3aHATHS 30
1abopaTOpHBIE 3aHATUS 30
CamocrosiTesibHbIE Pa00THI 36
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 4
MPUKJIAJTHOT0 MOAYJIfA)

BT. U.:

TeopeTudecKoe o0ydyeHune 2
NPaKTUYECKHUE 3aHATHS 2
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TemaTnueckoe IVIAHUPOBAHUE IO JacaM

HaumenoBanue Conep:kanue y4e0HOro MaTepuaia (OCHOBHOE H MPO(eCcCHOHATLHO-OPHEHTHPOBAHHOE), OBLeM 19COB dopmMupyemMble
Pa31esioB U TeM Ja0opaTopHbIe U MPAKTHYECKHE 3AHITHS, IPUKJIATHONH MOIYJIb KOMITETEHIHH
1 2 3 4
OCHOBHOE coJiep:KaHue 64
Pa3znes 1. OcCHOBBI CTPOEHNSI BelleCTBA 6
Tema 1.1. OcHOBHOe coJiep:KaHue 4 OK 01
Crpoenue atomoB | Teopernueckoe 00yueHne 2
XAMHICCKIX CoBpeMennass Mojelnb CTpoeHHs aroMa. CHMBOIMYECKMH S3bIK XHMHMH.XMMHYECKHM DJIEMEHT.
SJICMCHTOB U DnexTpoHHas KoH(purypamus atoma. Kinaccudukanms XUMUYIECKHX 3JIEMEHTOB (S-, P-, d-3JeMEHTHI).
npupora BaneHTHblE ~ OJIEKTPOHBI.  BaleHTHOCTB.  DJEKTpOHHAss  NPUPOJa  XMMHYECKOW  CBSI3M. 2
XUMUHCCKON DIIEKTPOOTPHUIIATETIBHOCTh. BHIBI XHMHUYECKOH CBsA3W (KOBAJICHTHAs, HWOHHAS, METAJUINYCCKas,
CBA3H BOJIOPOIHAs) U CIIOCOOBI €€ 00pa3oBaHuUs
IlpakTHYecKue 3aHATHS 2
Pemienune 3amaHvii Ha WCHOJB30BAHUE XUMHUYECKOM CHUMBOJMKM M HAa3BAHUM COCIUHEHUH IO
HOMEHKJIATYpE MEXIYHAPOJIHOIO COK3a TEOPETHYECKONM W NPHUKIAJHOM XUMHU W TPHUBHAIBHBIX
Ha3BaHWH JUIA COCTABJIEHUS XUMHYECKUX (POPMYJI ABYXATOMHBIX COEIMHEHHH (OKCHIOB, CYIb(UIOB,
THAPHIOB | T.I1.) M IPYTHX HEOPraHUYECKUX COSTMHEHUI OTAEIbHBIX KIIACCOB. 2
[pakTuyecKue 3aJaHus Ha YCTAHOBIICHUE CBA3M MEXKIY CTPOCHMEM aTOMOB XUMHMYECKHUX DJIEMEHTOB U
MEPHOTNYECKUM U3MEHEHHEM CBOWCTB XHMHYECKHX DJIEMEHTOB M UX COEJAMHEHHH B COOTBETCTBHHU C
nojoxeHueM [leprnoandeckoi CUCTEMBI.
Tema 1.2. OcHOBHOe coJep:KaHue 2 OK 01
[lepuonnyeckuii | IpakTHYECKHE 3aHATHS 2 OK 02
3aKOH M TaOmuIa IMeproanyeckass cucremMa XuMmMuueckux odiemeHToB JI.M. MenneneeBa. ®Du3ndeckuil  CMBICT
AW Menneneesa |[Teppomuueckoro saxona J.J. MeHneneesa. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XHMHYECKHX
DIIEMEHTOB, O0Pa3’yeMBIX HMMH MPOCTHIX M CIOXKHBIX BELIECTB B COOTBETCTBHH C IIOJIOKEHHEM
XHMHYECKOro diieMeHTa B Ileproanueckoil cucreMe. MHpPOBO33pEHYECKOE M HAy4HOE 3HAYECHHE
[Tepuonnueckoro 3akona J[.M. MenneneeBa. Ilpornoser /.M. MenneneeBa. OTKpbITHE HOBBIX 5
XUMHYECKHUX DJIEMEHTOB.
Pelienne NpaKkTUKO-OPUEHTHPOBAHHBIX TEOPETHMYECKUX 3aJaHUii Ha XapaKTEPU3ALUI0 XHMHYECKHX
areMeHTOB «MeTauinueckre / HEMETALIMYECKUE CBOMCTBA, DJIEKTPOOTPHUIIATEIBHOCTh XUMHYECKHX
SJIEMEHTOB B COOTBETCTBHHU C MX DJIEKTPOHHBIM CTPOCHUEM M IIOJIOKEHHEM B IIEPUOJUUYECKON CUCTEME
xuMmHu4deckux sneMeHToB J[.M. Menneneesa»
Paszpnen 2. XumMu4yeckue peakuuu 10
Tema 2.1. Tunsl | OcHOBHOE colep:KaHNe 4 OK 01
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XUMHYECKHUX Teopernueckoe o6yyeHue 2
peakiuit Krnaccudukanus u TUIbl XMMHUYECKUX PEaKUUi ¢ ydyacTHeM HeopraHudyeckux BemecTB. CocTaBieHHE
yYpaBHEHUN pEAKIM COCNUHEHUs, pAa3JIOKCHUs, 3aMelIcHHs, OOMEHa, B T.4. pEakluil TOPCHWS,
OKHCJICHUS-BOCCTAHOBJICHHUS.
VYpaBHEHMsI OKHCIIEHUs-BOCCTaHOBIEHUA. CTeneHb oOkuciaeHus. OKUCIUTENb U BOCCTAaHOBUTEID. 2
CocraBiieHne U ypaBHUBaHUE OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKLUUNA METOJIOM 3JIEKTPOHHOTO
6ananca. OKHCIUTETHHO-BOCCTAHOBUTENbHBIC PEAKLIUU B MPUPOJAE, MPOU3BOJICTBEHHBIX MpOIEccax U
KHU3HEESATEIIbHOCTH OPraHM3MOB
IIpakTHYeckue 3aHATHSA 2
KonunuectBeHHble oTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBl B XMMHMH M PacyeThl 110
YpaBHEHUSAM XUMHUYECKHX peakiuil. Mojib Kak eIuHUIa KOJIUYeCTBa BeliecTBa. MolsipHas Mmacca.
3aKOHBI COXPAaHEHUs Macchl M 3HEpPruu. 3akoH ABoraapo. MouspHblii 00beM ra3oB. OTHOCUTEIbHAS 2
IUIOTHOCTH Ta30B. PacyeTsl mo ypaBHEHHSIM XMMHUYECKUX PEAKIM C MCIIOJIb30BAaHMEM MAacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHUSI) Ia30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
DNEKTPONUTHIECKA | TegpeTHdeckoe 00yUeHHe 2 OK 04
sl TUCCOLIMAIUS U =
4 oBMe Teopus anekTponuTudeckoil aucconranuu. MoHbl. DIEKTPOIUTHI, HEANIEKTPOIUTHL. Peakiuu HOHHOTO
HOHHBIT O oomena. CocTaBlieHHE peakIii MOHHOTO OOMEHa IMyTEM COCTABJIICHUS WX TOJNHBIX U COKPAIICHHBIX 2
MOHHBIX yYpaBHeHUN. KHCIOTHO-OCHOBHBIE peakiny. 3aJaHusl Ha COCTABJICHUE HOHHBIX PEaKIuil
JlabopaTopHble 3aHATHS 2
JIaGoparopHas padoTa “TUIbl XUMHUUECKUX pPEaKIIUN™.
HccnenoBanue TUIOB (10 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yrOIUXCs BEIIECTB) U PU3HAKOB 2
XUMHUYECKUX peakiuid. [IpoBeenne peakiuit HOHHOT0 0OMEHa, ONPEIEICHUE CPEIbl BOTHBIX
pacTBOpOB. 3a/laHKs HAa COCTABICHNE HOHHBIX pEaKLIUi
KouTtpoubHasn
CrpoeHue BeliecTBa U XUMUYECKUE PEAKIINU 2
pabdora 1
Paznean 3. CTpoeHue U CBOICTBA HEOPTAHUYECKHX BelleCTB 16
Tema 3.1. OcCHOBHOe co/iep:KaHue 4 OK 01
Knaccnpukamus, | TeopeTuueckoe ofyuenue 2 OK 02
HOMCHKIATYPA M |[Tpemer Heopraumueckoil xumuu. Kiaccu(uKaIus HEOpraHHYECKHX BeIecTB. IIPOCThIE M CIIOMKHBIE K 3.3
CTpOCHHC BenecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEHIECTB (OKCUABI, THIPOKCUIBI, KUCIOTHI, COJIN). B3anMocBs3b
HCOPTaHMICCKIX | yeopranmuecknx BelIecTB. ATpEraTHEIE COCTOSHMS BEIIeCTBA. Kpucrammmueckne u amopgHbIE
BeILeCTB BellecTBa. THUINBl KPUCTAIMYECKHX PELIETOK (aTOMHAas, MOJIEKYJsSIpHas, HOHHAs, MeTaJuIMyecKas). 2

3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOH pemeTKd. 3aBHCUMOCTh
XUMHAYECKOH aKTUBHOCTH BEIIECTB OT BUJAa XMMHUYECKOW CBS3M M THUNA KPUCTAUTMYECKOW PEIIeTKH.
[TpuurHBEI MHOTOOOpA3Nsl BEIIECTB
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IIpakTHyeckne 3aHATHA

Homenknatypa HEOpraHMueCKUX BEIIECTB: HA3BAHHUE BEUIECTBA UCXOIS U3 UX XUMUIECKOU (hOPMYIIBI
WJIM COCTABJIEHWE XUMHUYECKON (POpPMYJIbI HCXOS U3 Ha3BaHHUS BEUIECTBA 10 MEKyHAPOIHOM
(UIOTTAK) nnm TpuBHaIbHOW HOMEHKIIATYpE.

Pemenne npakthyeckux 3aJaHUi MO KiIacCHU(PHUKAlMU, HOMEHKIAType U XHMHYECKUM (opmynam
HEOPTaHWYECKUX BEIISCTB PA3IMYHBIX KJIaccOB (yrapHbId Ta3, YIJIEKUCIBIM Ta3, aMMHAaK, raiicHas
U3BECTb, HETallleHas! U3BECTh, MUTHEBAs COJla U IPYTHX): HA3bIBaTh U COCTABIATH (DOPMYIIBI XUMUUYECKUX
BEIIECTB, ONPEICISITh MPUHAIC)KHOCTh K KJIaccy.

HcTounuku xumuueckoi nHpopmaluu (CpeicTB MaccoBoi nHpopMmanuu, cets uTepHeT u npyrue).
[Tounck nHpOpMaIUy 1Mo Ha3BaHUSAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (hopMyaam

Tema 3.2. ®usuxo-| OcHOBHOe coiepKaHUE OK 01
XUMHYECKHE Teopernueckoe o0ydeHue OK 02
CBOMCTBA Meramnbl. O6mue pU3MUECKHE ¥ XMMHYECKHE CBOMCTBa MeTamioB. CrocoObl MOMydeHHs. 3HAYEHUE I1K3.3
HCOPraHMICCKUX  IyjeranioB M HEMETANIOB B HPUPOAE M IKU3HENEATEILHOCTH 4YeJIOBEKA M OpraHu3MoB. Kopposus
BCLICCTB METaJLIOB: BUJIbI KOPPO3MH, CIIOCOOBI 3aIUTHI METAJIOB OT KOPPO3UH

Hemeramnel. O6mue (U3MYECKME W XHMHYECKHE CBOMCTBA HEMETAIOB. THIMYHBIE CBOMCTBa

HemeTaiioB [V— VII rpynn. Knaccuduxaius 1 HoMeHKIaTypa coeJUHEHUI HeMeTaioB. KpyroBopoTsl

OMOTEHHBIX DJIEMEHTOB B IIPUPOJIE

XUMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BEHIECTB (OKCUIOB, THAPOKCUIOB, KUCIIOT,

CcoJIel U ap.). 3aKOHOMEPHOCTH B U3MEHEHNH CBOWCTB MPOCTBIX BELIECTB, BOAOPOAHBIX COEIMHEHHH,

BBICHIMX OKCHJIOB ¥ THIPOKCHIIOB

IIpakTH4eckue 3aHATHA

CocTapjieHHe YPaBHEHMH XMMHYECKHX PEAKIMil C y4acTHEM HPOCTHIX M CIOKHBIX HEOPraHUYECKUX

BEIECTB: METAUIOB M HEMETAIUIOB; OKCHIOB METAIOB, HEMETAUIOB M aM(OTEPHBIX DJIEMEHTOB;

HEOPTaHWYECKMX KHCJIOT, OCHOBAHHMI M aM(pOTEPHBIX THAPOKCHIOB, HEOPraHHYECKHX COJEN,

XapaKTEePHU3YIOIIMX MX CBOMCTBA.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHUM Ha CBOMCTBA, COCTAB, IOJYYEHUE H

0e301aCHOE  MCMONb30BAHME BAKHEHIIMX HEOPraHMYECKHX BEIIECTB B OBITY M NPaKTHYECKOM

JIEATENBHOCTH YEIOBEKA
Tema 3.3. OcCHOBHOe co/iep:KaHue OK 01
Unentuduraus | JlaGoparopHble 3ausATHS OK 02
HEOPTraHMICCKUX | TaGoparopHas pabota «MaeHTHpuKaIMsa HEOPraHMIECKHX BEMIECTBY. OK 04
BEILECTB

Pemenne skcrneprMEHTaNpHBIX 3a1ad MO XUMHUYECKHM CBOWCTBAM METAIOB M HEMETAJIOB, IIO
PAaCIIO3HABAHUIO U MOJIYYEHHUIO COCAMHEHUN METAJIOB U HEMETAILIOB.

WNnentudukanuss HEOPraHWYECKUX BEIIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XMMUYECKUX CBOMCTB,
XapaKTepHBIX KAa4eCTBEHHBIX peakiuii. KauecTBeHHbIe peakiuu Ha cynbaT-, KapOoHAT- U XJIOPU-
AHUOHBI, Ha KATHOH aMMOHUS
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KonTpoubnas
padora 2

CBolicTBa HEOPTaHUYECKUX BEILIECTB

Pazpea 4.

CTpOCHHe M CBOMCTBA OPraHnvYeCKMuxX BeIeCTB

24

Tema 4.1.
Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEIIIECTB

OcHoBHOe coJepKaHue

Teopernyeckoe o0yueHue

[TosiBienue U pa3BUTHE OpPraHUYECKON XMMHUHU Kak Hayku. [IpenMer oprannyeckoit xumuu. Mecto u
3HAQUYEHHE OPTaHMYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX HaYK.

XHWMHUYECKOE CTPOCHUE KaK MOPANIOK COCAMHEHUST aTOMOB B MOJIEKYJIE COIVIACHO HX BaJ€HTHOCTH.
OCHOBHBIE TOJIOKEHUS TEOPUU XHMHUYECKOTO CTPOCHMsI OpraHuyeckux coeauHeHuid A.M. bytieposa.
VYriepoaHblid CKENEeT OPraHUYEeCKOM MOJIEKYJbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOIO
CTpOEHMS MOJIEKYJl. MI30Mepusi U U30MepHI.

[lonstne o QynkuuoHanbHoi rpynmne. Panukan. IlpuHnunel kiaccUPUKAUU  OPTaHUYECKUX
coeMHEHHH. MexayHapogHass HOMEHKJIATypa M TMPUHLIMUIBI  HOMEHKIATYPbl  OPraHUYECKUX
coequHeHuil. [loHsTHe 00 a3oTcolepKalMX COCTUHEHHUSIX, OMOJOTMYECKH AaKTHBHBIX BEIECTBAX
(yrmeBomax, >kupax, OelKax U [ip.), BBICOKOMOJEKYJISIPHBIX COCIUHEHUAX (MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO)

HpaKaneCRue 3aHATHSA

Homenkiiarypa opraHuyeckux COEIMHEHHMM OTACNbHBIX KJIACCOB (HACHIIICHHbIC, HEHACHIIICHHBIC W
apoMaTHYeCKHUEe YTIEBOJOPObI, CIUPTHI, (DEHOIIBI, albJerH/Ibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBneHre TMOJTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJT OPraHUYECKHUX BEIIECTB OTICITHHBIX
KJIACCOB, HCIIONIb3Yys WX HAa3BaHUS MO CHUCTEMaTHYECKOW W TPUBHUAJIBHOW HOMEHKJAType (ITUIIEH,
aneTuieH, TIUIepuH, (eHon, (GopmanbAerus, YKCyCHas KHUCIOTa, TIWIUH). PacdeTsl mpocreiiei
(hopMyIIbI OpraHuYecKoi MOJIEKYJIbI, HCXO/SI U3 2JIEMEHTHOT0 cocTaBa (B %)

OK 01
I1K 3.3

Tema 4.2.
CsoiicTBa
OpPTaHHYECKUX
COCIMHEHU N

OcHoBHOE CoAEpKaHue

12

Teopernueckoe o0y4enue

OU3NKO-XMMHUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENbHBIX KJAccoB (0COOEHHOCTH
KJ1accu(UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOTMUYECKHUH ps v oO1mas popmya; U30Mepus;
(u3nyecKkre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIOCOOBI MOTYUYECHHS]):

— TpeJeNbHbIE YIIIEBOAOPOAbI (aJKaHbl M LUKJIOAIKaHbI). ['opeHue MeTraHa Kak OJMH M3 OCHOBHBIX
MCTOYHUKOB TeIlIa B IPOMBIIIIEHHOCTH U ObITy. CBOICTBAa MPUPOJHBIX YIIEBOIOPOI0OB, HAXOXKACHUE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HemnpenenbHble (aJKEeHbl, aJKHMHbl W aJKaJWeHbl) U apoMaTUuYecKHUe YriaeBoaopoAbl. [opeHue
alleTHJICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU M PE3KH METAJNIOB

— KHUCIIOpOAIcOepKalllie COeAMHEHUs (CIUPTHI U (PEeHOJIbI, KapOOHOBBIE KUCIOTHI U A(UPHI, ajlbIETH/IbI
U KETOHBI, >KUpPBI, yrieBojsl). llpakTudyeckoe NpUMEHEHHE STWICHIIHMKONS, TIHIEpHHa, (eHoma.
[Ipumenenue ¢opmanpaeruaa, ameranbIeruia, YKCYCHOM KHUCIOTBL. Mbplla Kak COJMM  BBICIIMX
KapOOHOBBIX KUCJIOT. MOIOIIME CBOKWCTBA MbLIa

OK 01
OK 02
OK 04
IK 3.3
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— a30TcojepXkaliue COCIWHEHUs (aMMHBI W aMHUHOKHUCIOTHI, Oeiku). BBICOKOMONIEKYISIpHBIE
COEUHEHUS (CUHTETUYECKHE U OMOJOTHYEeCKH-aKTUBHBIE). MOHOMEp, TOJUMEP, CTPYKTYPHOE 3BEHO.
[Tonumepusanus 3TUIeHa KaK OCHOBHOE HAIIPaBJICHUE €r0 UCIOJIb30BAHUS.

I'eHeTnyeckas CBsI3b MEXKy KJ1acCaMu OPraHUYEeCKUX COCIMHEHHUN

HpaKaneCRne 3aHATHSA

CBolicTBa OpraHMYECKMX COEAMHEHUN OTAEIBHBIX KJIAcCOB (TpUBHAIbHAs U MEXAyHapoaHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYyUYEHHUs): IpeAebHbIe (AIKaHbl U LUKJIOAIKAHBbI),
HenpeAeabHbIe (AIKEeHbI, AIKHHBI U AJIKaJUCHbI) U apOMaTHUECKUE YTIEBOAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBbIE  KHMCIOTBI MU 3(QUpPbI, aIbAErHIbl M  KETOHbl, AaMHHbl M  AMUHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHUsl HAa COCTABJICHUE YpPAaBHEHUN XMMMUECKHUX DPEAKIUIl C
Y4aCTHEM OPraHMYECKUX BELICCTB HA OCHOBAHUM MX COCTaBa U CTPOCHUS

CocraBieHue cxeM peaknuidi (B TOM 4YHCIE€ 1O MPEATOKEHHBIM IeMOYKaM MpeBpalleHuit),
XapaKTEepU3YIOIIUX XUMUYECKUE CBOMCTBA OPTaHUYECKUX COEIMHEHUHN OTAENBHBIX KJIacCOB, CIIOCOOBI
UX TIOJIy4EHHMS W Ha3BaHUE OPraHMYECKUX COCAMHEHUN [0 TPHUBUAIBHOM WIM MEXIyHApOIHOM
CUCTEMAaTUYECKON HOMEHKJIATYpeE.
Pemenne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM HAa CBOWCTBA OPraHMYECKHUX
COEJIMHEHUH OT/IEIbHBIX KJIaCCOB

JlabGoparopHnasi padora

JlaGoparopHas padota “[IpeBpaiieHuss OpraHuYECKUX BEIIECTB IPU HarpeBaHuu".
[Tonmyyenue sTHIIEHA M U3yYEHHE €r0 CBOMCTB. MoennpoBaHie MOJIEKYN M XUMHUUECKUX MpEeBpaIleHnit
Ha [TpUMepe TaHa, ITUIICHA, AlleTIIICHA U JIp.

Tema 4.3.
WNnentudukarus
OpPTaHHYECKUX
BEIIIECTB, UX
3HAUYCHUE U
MIPUMCHCHHE B
OBITOBOH U
MPOU3BOJCTBEHHOMN
JEATEIbHOCTH
yeaoBeKa

OcHoBHOE CoAEpKaHue

Teopernueckoe o0y4enue

buooprannueckue coenuHenus. IlpumeHenue u Ouonoruyeckas poib yriaeBoaoB. OKHCIeHHE
JIJI€BOJOB — HWCTOYHUK DHHEPrMM >KUBBIX OpraHu3sMoB. OOJacTM NPUMEHEHHUS aMUHOKHCIIOT.
[TpeBpamienust OenkoB MUIIM B opraHu3Me. buonornyeckue ¢yHkuuu OenkoB. buonornueckue
¢byHK1MM kupoB. Posib oprannyeckoil XMMuuU B pelieHuH npo0sieM NUIeBo 6€30MacHOCTH

Posp opranuueckoil XUMHM B pEIIEHHM NPOOJIEM SHEPreTHYecKoi Oe30MacHOCTH, B Pa3BUTUHU
MEAMIIMHBI, CO3JaHUH HOBBIX MAaT€pHaJIOB, HOBBIX HCTOYHUKOB SHEPTUHU (aIbTEpHATUBHBIE HCTOYHUKH
sHepruu). OnacHOCTh BO3JEHCTBHS HAa JKUBBIE OPraHU3Mbl OPraHMYECKHX BEIIECTB OTIEIbHBIX
KJIacCOB (YTJI€BOJOPO/BI, CIUPTHI, (PEHOJBI, XJIOPOPraHUYECKHE MPOU3BOJHBIC, AbJIETUIBI U [p.),
CMBICII IT0Ka3aTelIsl NPEIENbHO JONYCTUMON KOHIIEHTPAIMH

JlabGopaTropHble 3aHATUSA

JlabopaTtopHas pabora: “VneHTudukamnms OpraHMIecKuX COeTUHEHNN OTACTbHBIX KIacCOB”
WnenTudukaiys OpraHMiuecKuX COeIMHEHUN OTIENbHBIX KJIACCOB (Ha MpUMepe allbJeTuA0B, Kpaxmaia,
YKCYCHOW KHCJIOTBI, O€JIKOB M T.I.) C WCIOJNB30BaHHEM WX (H3UKO-XMMHUYECKHX CBOWCTB M

OK 01
OK 02
OK 04
[IK 3.3
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XapaKTepHBIX KAa4yeCTBEHHBIX peakuuid. JleHarypamus Oenka mnpu HarpeBaHuu. lL[BeTHble peakuuu
0enkoB.BO3HUKHOBEHME AHAIUTUYECKOTO CHUTHAJIA C TOYKH 3PEHHUS XUMHUYECKUX IIPOLIECCOB IpPH
MPOTEKaHUN Ka4eCTBEHHON peaKuy, MO3BOJISIONIECH HACHTH(PHUINPOBATH MPEITI0KEHHBIE OPTraHUYECKHE
BEILECTBA

KonrpoasHas CtpyKTypa 1 CBOMCTBa OPraHU4YECKUX BELIECTB 2
padora 3
Pazpea 5. Kunernueckue 1 TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUS XHMHYECKUX PeaKIuii 4
CxopocTb OcHoBHOe coJep:kaHue 4 OK 01
XUMHYECKHX OK 02
peaKIyii. Teopernueckoe o0yuenue 2 K 3.3
XUMUYECKOE CKopocTh peakiuu, €€ 3aBUCHMOCTbh OT Pa3jMyYHBbIX (DAKTOPOB: MPUPOIBI PEArupyrolIUX BEIIECTB, '
paBHOBecHe KOHLEHTpaLuu pearupyomumx BELIECTB, TEeMIIEPATypPbl u iouiaau peaKMOHHOMN
noBepxHOCTU. TermnoBeied(hHeKThl XUMUUECKUX peakinuil. IK30-U IHIOTEPMUUYECKHUE, PEAKIUH. 9
OOpatumocTh peakuuid. XHMHUYECKOE pPABHOBECHE U €ro CMEIIEHHE I0J ACHCTBHEM pa3IMYHbIX
(akTOpOB (KOHILIEHTPALIMS PEareHTOB WU MPOIYKTOB PEAKIINH, AaBJICHUE, TEMIEpaTypa) sl CO3AaHUS
ONTHMAJIbHBIX YCIOBUN NPOTEKaHUsl XUMHUUYeCKuX npoueccoB. [Ipunnun Jle laTtense
IIpakTHYeckue 3aHATHA 2 OK 01
Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33/JaHUN Ha aHanu3 (HaKTOPOB, BIMSIONIMX HA H3MEHEHHE OK 02
CKOPOCTHU XMMHUYECKON PEaKINH, B T.4. C MO3HUINI IKOJOTUUECKH 11€JIECO00PA3HOTO MOBEACHUS B OBITY 1K 3.3
U TPYZIOBOM IEATENBHOCTH B LIEJISAX COXPAHEHUS CBOETO 3/I0POBbs U OKPYKAIOIIEH IPUPOIHOM CPENBI. 5
Pemenne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHnuna Jle-Illarense s
HaXOXKJCHHUsS HalpaBJIEHUs] CMEIIEHHs pPAaBHOBECHS XHMHYECKOH peakuuu M aHainu3 (haKkTopos,
BJIUSIIOIUX HA CMEIIEHNE XUMHUYECKOTr0 paBHOBECHS
Pa3nea 6. PacTBOpBsI 4
Tema 6.1. OcHoBHOE coaepKaHue 2 OK 01
IonsTHe O Teopernyeckoe 00y4eHne 2 OK 02
pactBopax PactBopenne kak ¢usnko-xumuueckui mpornecc. PactBopsl. CrocoObl NMPHUTOTOBJIEHUS PACTBOPOB. OK 07
PactBopuMocTs. MaccoBass monsi pacTBOpeHHOro BemiecTBa. CMBICH TMOKa3aTes MpeaeiabHO K 3.3
JOMYCTUMON KOHLIEHTPAIIMH U €0 UCIIOJIb30BAHUE B OIIEHKE IKOJIOTHYECKOI 0€301MacHOCTH.
[IpaBmia sKONOrMYECKU 11€71€cOo00pa3HOro MOBEAEHUS B OBITY W TPYAOBOM AESITENBHOCTH B LEJSAX 5
COXPAHEHHUs CBOETO 3/I0POBbS U OKPYXKarolled NMPUPOAHON CPEJbl; ONACHOCTh BO3JEHCTBUS HA KUBBIC
OpPraHU3MBbI ONPE/ICIIEHHBIX BEIIECTB.
Perienue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUN HA PACTBOPHI, UCIOJIb3yeMbIe B OBITOBOW U
IIPOM3BOJICTBEHHON JIESITEIbHOCTH YeJIOBEKa
Tema 6.2. OcHOBHOE coJep:KaHue 2 OK 01
Hcenenosanue JIaGopaTopHslie 3aHATHS 2 OK 02
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CBOMICTB PacTBOPOB

JlaboparopHast pabota «IIpuroroBieHne pacTBOPOBY.

[IpuroTtoBneHue pacTBOPOB 3a/laHHOM (MaccoBoil, %) KOHIIEHTpalHH (C MPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCaMM) U OIIPEZEIIEHUE CPEbl BOJHBIX PACTBOPOB.

Pemenue 3a1a4 Ha IPUTOTOBJICHHE PACTBOPOB

OK 04
I1K 3.3

HpO(l)eCCI/IOHaJILHO-OpI/IeHTHp()BaHHOQ coaepikaHue (couepmalme NMPUKRJIAAHOTO MOL[y.]'Iﬂ)

Pasznen 7.

Xumusa B 6I>ITy H Hp0H3B0[[CTBeHHOﬁ HECATCJIBbHOCTHA Y€JI0BCKA

Xumus B OBITY H
MPOU3BOACTBEHHOMN
NesITeIbHOCTH
4eJloBeKa

OcHoBHoOe coepkaHue

TeopeaneCKoe oﬁyqe}me

Hogelimue 1oCTHXKEHUST XUMUYECKON HAYKH M XUMHUYECKOW TEXHOJIOTUU. POk XumMuu B obecrieueHun
HKOJIOTHYECKOM, YHEPTETUUECKON U MUIIEBOM 0€301MacHOCTH, pa3BUTHH MeAuIUHEL [IpaBuia moucka u
aHaIM3a XUMHYECKOW HH(OpMAIMM U3 PA3IUYHBIX HCTOYHUKOB (HaydyHas U YydeOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBol MH(popMaluu, cetb IHTEpHET)

HpaKaneCRue 3aHATHSA

ITonck u aHanu3 KeHCOB O MPUMEHEHMH XMMHUYECKUX BEIIECTB M TEXHOJOTHH C yd4eToM Oymyiei
npoeCCHOHATBHON  JIGATENIBHOCTH 110  TeMaM:  Ba)KHEHIIME  CTPOWTENBHBIE  MaTepHAIbL,
KOHCTPYKLMOHHBIE MaTepualibl, KpAacKW, CTEKIO, KepaMuKa, MaTepuanbl sl 3JIEKTPOHUKH,
HAaHOMAaTepHallbl, TEKCTWJIbHbIE BOJIOKHA, WCTOYHUKHU DHEPIUM, OPraHUYECKHME U MUHEpaJbHbIE
yoOpeHus, IeKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUS.

3amura:[IpencraBnenue pe3yabTaToB pelieHns KeiicoB B (hopMe MUHHU-I0KJIa/1a C Ipe3eHTaluen

OK 01
OK 02
OK 04
OK 07
I1K 3.3

HpOMe)KyTO‘-IHaﬂ arrecranud 1mo JMCIMIIJIMHE (3aqu)

Bcero

72
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3. YcaoBus peajm3anuu NporpaMMbl 001eo00pa3oBaTe/ibHOM IUCHUILTHHBI XUMHA

3.1. TpeOGoBaHusi K MUHMMAJILHOMY MAaTePUAIbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns  peanuzauuu MOporpaMMbl JAUCIUIUIMHBI  IOJDKHBI  OBITH  TIPEAYCMOTPEHBI
CJIEYIOLIME CIEIHAIbHbIE TOMEUICHUS: YYEOHbIH KAaOMHET XUMUU W/WIW Yy4eOHOU
XUMHUYECKOH J1abopaTopuH.

OOopynoBanue y4eOHOro KkaOmHera (HarJsiHble MOCOOUS): HAOOPHI
[IAPOCTEP>KHEBBIX MOJIEJIEH MOJEKYJ, MOJETU KPUCTALIUYECKUX PEIIETOK, KOJIJICKIIUU
IPOCTHIX U CIOKHBIX BEIIECTB W/WIHM KOJJIEKIIUU MOJIUMEPOB; KOJIJIEKIIHUS TOPHBIX TOPOJI U
MUHEpaJioB, Tabimia MenzeneeBa, ydeOHble GUIbMBI, IM(POBBHIE 00pa3oBaTEIbLHBIC
pecypchl.

Texnuveckue  cpeacrBa  o0y4dyeHHMsl:  KOMIIBIOTEp C  YCTpPOMCTBaMH
BOCIIPOU3BEECHUS 3BYKa, IPUHTEP, MYyJIbTUMEIUA-TIPOCKTOP C IKPAHOM, MYJIbTUMEANITHAS
J0CKa, YKa3Ka-Mpe3eHTep ISl PE3EHTALH.

OobOopynoBanue Jadopatopud Hu Ppado4Yux MeCT JAOOPATOPUM: MEH3YPKH,
MUTNETKU-KANEIbHULIBI, TEPMOMETPBI, MHKPOCKOII, JYIbl, MPEAMETHbICE W TOKPOBHbIC
CTEKJIa, TUIAHIIETHI Il KaleJdbHBIX peakiuil, (uibTpoBalibHasi Oymara, MpOMBIBAJIKH,
CTEKJISIHHbIE MPOOUPKH, PE3UHOBBIE TIPOOKU, (HhOHAPUKHU, HAOOP PEAKTHBOB, CTEKIISIHHBIC
MaJOYKH, IITATUBBI JIJIsi MPOOUPOK; MEPHBIC HIJIMHIPHI, BOPOHKU CTEKJISTHHbIC, BOPOHKHU
nenutenbHbie numuHApudeckue (50-100 mi), cTynku ¢ mectukoM, GapdopoBbie HalIKH,
MUHLETHI, (QUWIBTPHI OyMaKHble, BaTa, Mapiisd, 4YacOBBIE€ CTEKJA, JJICKTPOIUIUTKH,
nabopaTOpHbIE MITATUBBI, CIUPTOBBIE TOPEJKHU, CIUYKU, MPUOOp JJIS MOJTYYEHHUS ra30oB
(w1 mpoOupKa ¢ Ta300TBOAHOM TPYOKOM), JepiKaTrenu sl MPOOUPOK, CKISTHKU st
XpaHEHHsI PEaKTUBOB, pa3JaTOUYHbIE JIOTKH; XUMHuYeckue ctakanbl (50, 100 u 200 mu);
IITATeNW; MUHIETHI; TUTEJbHbIC MIUMIIbI, CEKYHIOMEpHI (TaiMephl), MEpHbIE MPOOUPKHU
(ra 10-20 mu1) u mepabie KoJObI (25, 50, 100 1 200 mut), BoasiHas OaHs (MM TEPMOCTAT),
CTEKJISIHHbIE NAJIOYKW; KOHMYECKHe KOOkl 1t TuTpoBaHus (50 u 100 mut); MHAUKAaTOpHbBIE
MOJIOCKU JJis omnpenenenuss pH u cTtangapTHas MHAUMKATOpHAs IIKala; YHUBEPCAIbHBIN
uHaukaTop; nunetku Ha 1, 10, 50 ma (wnu go3atopel Ha 1, 5 u 10 M), OropeTku s
TUTPOBaHUS, MeAMIMHCKMEe wmmpunbl Ha 100-150 ™, naGoparopHble W/WiH
aHaJUTUYECKHUE BeChl, pH-MeTphl, CymuibHbIN 1IKad, U aAp. 1abopaTopHOE 000pYyI0BAHHE.

3.2. Mu¢popmaniuoHHOe oOecnedeHne peau3anu NporpaMmmMbl

OCHOBHbBIE HCTOYHUKHU:

Xumus. 10 knacc : yenybonennwiii yposens : yueonux / B.B.Epemun, H.E.Ky3vmenxo, B.U. Tepenun
u op. ; noo ped. B.B.JIlynuna. - 10-e u3z0., cmepeomun. -Mocksa : Ilpoceewenue, 2023. - 446 c. - ISBN
978-5-09-107226-6.

Xumus. 11 knacc : yenyoaenHwiti ypogens : yueonuk / B.B.Epemun, H.E.Ky3vmenko, A.A./[po300s,
B.B.JIynun. ; noo peo. B.B.Jlynuna. - 9-e u30., cmepeomun. -Mocxea : Ilpoceewenue, 2022. - 478 c. -
ISBN 978-5-09-087940-8.

JlomoTHUTENbHBIC HCTOYHHKH:
INabpuensn, O.C. Xumusa [Tekct]: Kuaura nns mpenomaBatenss : METOAMYECKOE
nocooue st HITO u CIIO /O.C.I'abpuensn, I'.I'.JIpicoBa. - M. : Akagemus, 2012. - 336 c.

19



[Na6puensn, O.C. Xumus ansa npodeccuii M CHEUATBHOCTEH TEXHUYECKOTO

npodwmrs [Texer]: yuebnuk mns CIIO u HITIO / O.C.I'abpuensa, U.I.Octpoymos. - 4-e
u31., ctepeotun. - M.: Akaagemus, 2012. - 256 c. : ui.

[a6puamsia, O.C. Xumus [Tekcr]: ydeOnuk mms CIIO /  O.C.I'abpudmss,

N.I".OctpoyMOB. - 7-€ u3a., crepeotull. - M.: Akagemus, 2011. - 336 c. : ui.

Epoxun, FO.M. Xumus [Tekcrt]: 3aqauu U ynpakHEeHHUsI. - 2-€ U3[., CTEPEOTHIL. - M.

. Axkanemus, 2014. - 288 c.

Epoxun, FO.M. Xumus [Tekct]: yueonuk nis CIIO. - 4-e usn., crepeortur. - M. :

Axanemus, 2004. - 384 c.

N

ook w

8.
9.
10.

11.

HHTepHeT-pecypch

https://znanium.com/

http://school-collection.edu.ru/ eamnHas koymekus MUGPOBBIX 00Pa30BATEIBHBIX
pecypcoB

https://xumuk.ru/ caitt o xumun. opym XMMHKOB.

http://sciteclibrary.ru/ HayuyHO-TeXHUYECKAsIONMOIMOTEKA/

www.bellerbys.com-caiit yuuteneit OMOIOTHH U XUMUH

http://www.alhimik.ru - mose3Hbie coBeTBI, I(PQPEKTHBIE OIBITH, XUMUYCCKUE
HOBOCTH

http://dnttm.ru/ — (on-line koH(epeHIUK, TPEHUHTH, 00yUYCeHUS (U3UKE W XHMUH,
OMOJIOTHH, SKOJIOTUH )

http://www.it-n.ru/ - ceTeBoe cOOOIIECTBO YUUTEICH XUMUU
http://chemistry-chemists.com/ — «Xumus u XuMukmn» - GopyMm KypHaia
(9KCIIEpUMEHTBI TI0 XHMHUH, MpaKTH4YecKas XUMHs, HpOOJEMbl HAyKH U
00pa3oBaHus1, COOPHUKH 3a/1a4 JIJIs TOJTOTOBKHU K OJIUMITHAAM 10 XUMHH).
http:/www.astu.org/content/userimages/file/upr_1 2009/04.pd
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https://xumuk.ru/

4. KoHTPOJIb M OlleHKA Pe3yJIbTATOB OCBOEHNs 0011€00pa30BaTeJIbHOM TUCHUIIIMHBI

«XUMHUA»

KonTponb u oreHka pe3ynbTaToB 0OydeHHs OCYIIECTBISIETCS MPENOoJaBaTelIeM B
npolecce MPOBEACHUS MPAKTUUECKUX 3aHIATHIA U 1a00paTOpHBIX pabOT, TECTUPOBAHUS, a

TaKIKC

BBIITOJIHCHU

oOy4JaromuMucs

HHAWBUIYAJIbHBIX

3aJlaHUM,  MPOEKTOB,

HCCHCHOB&HHﬁ. Pe3y.J'II)TaTI>I 06y‘{CHI/IH OIIPCACIIAIOT, YTO O6yanOHII/IeC}I JOJI2KHBI 3HATh,

IMOHUMATb U ACMOHCTPHUPOBATH 110 3aBCPINCHHUN U3YUCHUA JUCHOUILJINHEIL.

Jlnst  bopmupoBaHMs, KOHTPOJS W OIECHKH PE3YJbTaTOB OCBOCHHS y4eOHOM

JTUCHUTUIMHBI UCTIOJIB3YETCA CUCTEMA OLICHOYHBIX MEpPOIMPUSATUM, TPEACTaBIIAIONIas cOO0M

KOMILIEKC Y4Y€OHBIX MEpPOIPUATHH,

COIVIACOBAHHBIX C pe3yJbTaTaMu OOydYeHUS U

chopmynupoBadabix ¢ yauerom @I'OC COO (mpenMeTHbIe Pe3yJIbTaThl IO AUCIHUILUINHE) U

dI'oC CIIO.
Ne | OK/IK | Moayas/Pa3nen/Tema Pe3yabTar 00yueHus Trmbt OueHOqu X
MeponpHusITHIA
| OcHoOBHOE co/lep:KaHue
L Pa3nea 1. OcHoBbI Popryauposars
0a30Bble MOHATHS U
CTPOEHHUS BellecTBa
3aKOHbI XUMUM
1.1 |OK 01 CrpoeHue aToMOB Cocrapnars xumuueckue |l. Tect «CtpoeHne aToMoB
XUMHUYECKHUX 3JIEMEHTOB |(DOPMYIBI COSMHEHUI B |XMMUYECKUX SJIEMEHTOB U
Y TIPUPOJIa XUMHYECKOW |COOTBETCTBUU CO MIPUPOJIa XUMUIECKOHN CBSAZH.
CBSI3H CTETICHBIO OKUCIICHUS 2. 3agaun Ha COCTaBIICHUE
XUMHUYECKHX JJIEMEHTOB, |XHUMHUYECKUX POPMYIT
MCXOJIS U3 BAJICHTHOCTU U |JIBYXaTOMHBIX COEIMHEHUN
AIEKTPOOTPHUIATENIHBHOCTU |(OKCHUIOB, CYIb(UIOB, THAPUIOB
U T.IL.).
3. 3ajaHus Ha UCTIOJIb30BAHUE
XUMHUYECKON CUMBOJIMKH U
Ha3BaHWM COEIMHEHMI 1O
HOMEHKJIAType MEKIyHAPOIHOTO
CO103a TEOPETUYECKON 1
MPUKIAAHON XUMUU U
TPUBHUAIILHBIX Ha3BaHUN TSI
COCTaBJICHUSI XUMUYECKUX
dbopMyI ABYXaTOMHBIX
coeMHeHUH (OKCUIOB,
Cynb(hUI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTAaHUIECKUX
COSIMHECHUH OT/ICIIHbHBIX KJIAaCCOB
1.2 |OK 01 [Iepnonnueckuit 3akoH 1| XapaKkTepru3oBaTh 1. Tect «Meramuueckue /
OK 02 tabmuma J[. 1. XHUMHYECKHE DJIEMECHTHI B |HEMETAINYECKHUE CBOMCTBA,
MenneneeBa COOTBETCTBHH C UX AIEKTPOOTPHUIATEIHHOCTD U
MTOJI0’KECHUEM B CPOJICTBO K AJIEKTPOHY
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OK/IIK

Moayas/Paznen/Tema

PesynabTaT 00yuenus

THunsl oLeHOYHBIX
MeponpuATHI

IIEPUOIUYECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa

XAMHYECKHX DJICMCHTOB B
COOTBETCTBUE C UX 3JICKTPOHHBIM
CTPOCHUEM U TOJIO0KEHUEM B
MePUOIUYECKON CHCTEME
XHUMHUYECKHX djieMeHToB JI.1.
Meupeneena.

2. [IpakTryeckue 3aaHus Ha
YCTaHOBJICHHUE CBSI3H MEXK]Y
CTPOCHHEM aTOMOB XMMUYECKUX
3JIEMEHTOB U MEPUOTNIECKUM
N3MEHEHHEM CBOMCTB
XAMHYECKHX DJICMCHTOB U UX
COEIMHEHHUI B COOTBETCTBHHU C
nosioxxenueM Ilepuonnueckon
CHCTEME.

3. [IpakTHKO-OpHUEHTHPOBAHHBIC
TEOPETHYECKHUE 3aJaHus Ha
XapaKTEePU3aALUI0 XUMHUECKUX
3JE€MEHTOB: «MeTamnyeckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
ANEKTPOOTPHUIATEIIBHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHMHYECKHX DJIEMEHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOCHHUEM U TIOJI0KEHUEM B
MIEPUOTUUECKON CUCTEME
XHUMUYECKHX DJIEMECHTOB

.M. MenneneeBa»

Pazgen 2. Xumunueckue
peakuuu

XapakTepu3oBaTh THIbI
XHMHUYECKHX peakuunid

KonTpoJsbnas paGora
«CTpoeHne BelecTBa u
XMMHYeCKHe peakuun»

2.1

OK 01
OK 04

TUIBl XUMHYECKUX
peakuui

CocraBnsTh peakuuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMeIlCHHS,
OKHUCJIUTEIBHO-
BOCCTaHOBUTEIIbHBIC
peakinuu

1. 3agaun Ha cocTaBlIeHUE
YPaBHEHUUN PEaKLIUN:

— COeIMHEHM S, 3aMEILEHUS,
pa3ioxeHus, 0OMeHa;

— OKUCTUTENBHO-
BOCCTAaHOBUTEIBHBIX PEAKIINA C
WCIIOJI30BaHUEM METOa
AJIEKTPOHHOTO OanaHca.

2. 3a/1aun Ha pacyeT Macchl
BelllecTBa UK 00bEMaA

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIeCTBa, Macce W 00BEMY

22




THunsl oLeHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | PesyabTar 00yueHust .
MeponpusTHi
OJIHOTO U3 yYacTBYIOILUX B
peaklyy BEIIECTB; PACUEThI
Macchl (00bEMa, KOJIMUeCTBa
BEIIIECTBA) IPOAYKTOB PEAKIINH,
€CJIM OIHO U3 BEILECTB UMEET
IpUMeCH
2.2 DeKTpoIuTHYECKas] CocTaBisTh ypaBHEHUS 1. 3aganus Ha cocTaBiIeHUE
JMCCOLMALUS U MOHHBIA |XUMHUYECKUX pEaKINu MOJIEKYJISIPHBIX M HOHHBIX
oOMeH HMOHHOr0 0OMeHa ¢ peaKMii ¢ y4acTHEM KUCIIOT,
y4acTUEM OCHOBAaHMH U COJIEH,
HEOPraHMYECKUX BEIECTB |YCTAHOBJIEHUE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI
2. JJaboparopnas padora "Tunsl
XUMHUYECKUX peaKiui”

3 Pa3nea 3. Ctpoenue u |HccaenoBath ctpoenue u|Konrpoabhas padora
CBOIICTBA CBOIiCTBA «CBOMCTBa HEOPraHMYECKHUX
HEOPraHU4eCKux HEOPraHH4YeCKHUX BeleCTB)»

BeIeCTB BeLIECTB
3.1 [OK 01 Knaccudukanus, Knaccudumnuposatsb 1. Tect «HomeHnknatypa u
I1IK 3.3 |HomeHKsaTypa u HEOpraHU4ecKue Ha3BaHUE HEOPTaHUYECKUX
CTpOeHue BEIIIECTBA B COOTBETCTBUHU |BELIECTB UCXO/S U3 UX
HEOpPraHUYECKUX C UX CTPOEHUEM XUMHAYECKON (OPMYIIBI WITH
BELIECTB COCTaBJIEHUE XUMUYECKOU

(bopMyJIbl UCXOJI U3 HA3BAHUS
BEIL[ECTBA 10 MEXAYHAPOIHOU
WJIU TPUBUAJIBHOU
HOMEHKJIaType».

2. 3agauM Ha pacyeT MacCOBOM
JIOTTU (MacChl) XUMHUYECKOTO
AJIeMEHTa (COeIMHEHHMST) B
MOJIEKyJIe (CMecH).

3. [IpakTrueckue 3agaHus MO
KJIacCU(UKall1, HOMEHKJIaType 1
XUMUYECKUM (popMyIiamMm
HEOpPraHUUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. TlpakTueckue 3aJlanus Ha
OIpPEAEIIEHNE XUMUYECKOU
aKTUBHOCTH BEILECTB B
3aBHCHUMOCTH BHJIa XUMHUYECKOM
CBSI3M U TUIIA KPUCTAJUINYECKON
pelIeTKH
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THunsl oLeHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | PesyabTar 00yueHust .
MeponpusTHil
3.2 |OK 01 OU3MKO-XUMUYECKUE | YCTaHaBIUBATh 1. Tect «OcobenHoctu
OK 02 CBOMCTBa 3aBUCHMOCTh (PU3HUKO- XHUMHYECKHUX CBOMCTB OKCHJIOB,
I1IK 3.3 |HeopraHn4eckux XUMUYECKUX CBOMCTB KHCJIOT, OCHOBaHHMA, aM(OTEPHBIX
BEIIIECTB HEOPraHMYECKUX BEIIECTB |THUAPOKCUIIOB U COJIEI».
OT CTPOEHUS aTOMOB U 2. 3ajaHus Ha COCTaBJIEHUE
MOJIEKYJI, @ TAK)KE THUIa  |ypaBHEHUI XMMHUYECKUX peaKLui
KPHUCTaNINYECKOM C Y4aCTHEM IIPOCTHIX U CIIOKHBIX
peLeTKH HEOPraHMYEeCKUX BEIIECTB!
OKCHUJIOB METAJIJIOB, HEMETAJJIOB U
aM(pOTEePHBIX IJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHMU U aM(POTEpHBIX
T'HJIPOKCUI0B, HEOPIraHUYECKUX
COJIeH, XapaKTepU3YIOIUX UX
CBOMCTBA U CLIOCOOBI MTOJTyYEHHUS.
3. IlpakTHKO-OpUEHTHPOBAHHbIE
TEOPETUYECKHE 3a/1aHUs Ha
CBOMCTBA U NOJIyYEHUE
HEOpPraHUYECKUX BEIIECTB
3.3 |OK 01 WNnentudukanus Hccenenosars 1. IIpakTHKO-OPHUEHTUPOBAHHbIE
OK 02 HEOPraHUYECKUX KAuECTBEHHBIC PEAKLIMM  |3aJ1aHUS 10 COCTABJICHUIO
OK 04 BEILIECTB HEOPraHWYECKHUX BEIIECTB |XUMUYECKUX PEAKIUHI C y4aCTUEM
HEOPraHMYEeCKUX BEIIECTB,
UCTOJIb3YEMBIX JUI UX
UIACHTUPHUKAIIH.
2.JIaGopaTopHas pabora:
“Unentudukanus
HEOPTraHUYECKHUX BEIIEeCTB”
4 Pasznen 4. Crpoenue u |UcciaenoBars crpoenue u|KonTpoabHas padora
CBOlicTBa cBoiicTBa opranuyeckux («CTpoeHue u CBOiiCTBa
OpPraHn4yecKux BellecTB OPraHu4ecKuX BeliecTB
BellecTB
4.1 |OK 01 Knaccudukanus, Knaccudumupoars 1. 3agaHus Ha COCTABJICHUE
I1IK 3.3 |cTtpoeHue u OpraHMYEeCcKHE BEUIeCTBa B [HA3BaHUN OpraHMYECKUX
HOMEHKJIAaTypa COOTBETCTBUU C UX COEJIMHEHUH 110 TPUBUAIIBHON MU

OpraHN4YCCKUX BCIICCTB

CTpOCHUEM

MEXIYHAPOAHOU
CUCTEMATUUYECKON HOMEHKJIIATYpE.
2. 3ajaHus Ha COCTaBJICHHE
MOJIHBIX U COKpAIIeHHbBIX
CTPYKTYPHBIX (hopMyI
OpraHUYECKUX BEIIECTB
OTJIEIbHBIX KJIACCOB.
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THunbl 0LIEHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | PesyabTar 00yueHust .
MeponpusTHi
3. 3ajauM Ha onpezeneHue
npocTtenmien GopmMyIbl
OpraHUYECKON MOJIEKYJIbI, UCXO/Is
U3 3JIEMEHTHOTO cocTana (B %)
4.2 |OK 01 CBolicTBa OpraHUYeCKuX | Y CTAaHaBIUBATh 1. 3ananus Ha cocTaBleHHE
OK 02 COEIMHEHU N 3aBUCUMOCTH (PU3HKO- YPaBHEHUH XUMHUYECKUX peakLui
OK 04 XUMUYECKUX CBOMCTB C y4acTUEM OPraHUYECKHUX
K 3.3 OpraHWYEeCKHUX BEIECTB OT |BEIIECTB HA OCHOBAHUU UX
CTPOEHUS MOJIEKYJI COCTaBa U CTPOCHHSI.
2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHHUH XMMHUYECKHUX PEaKIIUM,
WUTIOCTPUPYIOLINX XUMHUYECKUE
CBOICTBA C Y4ETOM MEXaHU3MOB
IIPOTEKaHUs JaHHBIX peaKuuil 1
TE€HETUYECKOM CBS3HU
OpraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuerHsble 3a1auu 1o
YPaBHEHHUSM PEAKLUI C y4acTUEM
OpPraHMYECKUX BEILECTB.
4. JTabopartopHas paboTa
“IIpeBpalnieHuss OpraHUu4eCKUX
BEUIECTB IPU HarpeBaHuM"
4.3 |OK 01 Nnentuduxanus Hccenenosars 1.IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 OpPraHWYECKUX BEUIECTB, |KAYECTBEHHBIC PEAKIIMM  |3aJIaHHUS 10 COCTABJICHUIO
OK 04 UX 3HAY€HUE U OpraHUYECKUX XUMHYECKHUX PEAKIHH C y4aCTHEM
[1K 3.3 |nmpumeHeHHE B OBITOBOI |COEIMHEHUN OTJENbHBIX |OPraHMYECKUX BEIIECTB, B T.U.
Y IPOM3BOJICTBEHHOMN KJIACCOB MCIIOJIb3YEMBIX IS UX
JESATEIBHOCTH YEJIOBEKA UACHTU(DUKAIIMY B OBITY U
IIPOMBIIIJIEHHOCTH.
2.JIaGopatopHas paboTa:
“Unentuduxanus opraHnueCcKux
COEIUHEHNN OTAEILHBIX KJIacCOB”’
5 Pa3znea S. Xapakrepu3oBarhb
Kunernyeckue n BJIMsIHUE PA3JIMYHBIX
TepMOAMHAMHUYecKHe |(aKTOpoB Ha
3aKOHOMEPHOCTH PaBHOBECHE H CKOPOCTh
NPOTEeKaHusl XHMHYECKHX peakuuii
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THunbl 0LIEHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | PesyabTar 00yueHust .
MeponpusTHIA
XUMHUYECKHX pPeakuuid
5 |OK 01 CkopocTh XMMHUYECKUX | XapakTepru30BaTh [IpakTHKO-OpUEHTHUPOBaHHBIE
OK 02 peakuuii. XMMHUYECKOe |BIMAHUE KOHIICHTPAMM  |T€OPETUUYECKHUE 3aJaHus Ha
IIK 3.3 |paBHOBecue pearupyromux BEIeCTB U |aHaIu3 (GaKTOPOB, BIMSIONINX HA
TEMIIEPATypbl HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUECKOM
XUMHYECKUX PEAKIINI peakuuu. [Ipaktuko-
XapakTepu3oBarb OPUEHTHPOBAHHBIC 33/IJaHUS HA
BIIMSIHUE U3MEHEHUS npuMeHeHue npuHuna Jle-
KOHIIeHTpanuu Bemects, |Lllarenve mist HaxoxACHUS
pEaxIuu cpesl u HAIPaBIICHUS CMEIICHUS
TEeMIIEpaTyphl Ha paBHOBECHSI XUMUYECKOU PEaKIIHH
CMEIIeHNEe XUMHUYECKOTO |U aHaiu3 (aKTOPOB, BIHSIOIIUX
paBHOBECHS Ha CMEIEHUE XUMUYECKOTO
paBHOBECHS

6 HUccaenoBarn

Paszen 6. PacTsophr HCTHHHBIEPACTBOPHI €
3a]aHHBIMH
XapaKkTepucCTUKAMH
6.1 |OK 01 [TonsiTue o pactBopax  |Pa3nuyars UCTUHHBIE 1. 3agauu Ha MPUTOTOBJICHUE
OK 02 pacTBOPBI pPacTBOpOB.
I1K 3.3 2. [IpakTUKO-OpHEHTUPOBAHHbIE
pacyeTHbIC 3a/IaHHs Ha
JIUCIIEPCHBIE CUCTEMBI,
UCIOJIb3YEMbIE B OBITOBOM U
MIPOU3BOJICTBEHHOM JESITENIBHOCTH
YesoBeKa
6.2 |OK 01 Uccnenosanue cBoiictB |MccnenoBars Gpusuko- Jlaboparopnas pabota
OK 04 pacTBOpOB XUMHYECKHE CBOKCTBA “ITpuroroBieHre pacTBOPOB”
I1K 3.3 HCTUHHBIX paCTBOPOB

Il | IpodeccuonanbHO-OpHEeHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHue MPUKJIATHOTO MOLYJIsI)

7 Paznea 7. OuenuBarth nocijieacTBus (3ammra Keiica (¢ yuerom
Xumus B ObITY H OBITOBOI U Oynyuiei npogecCuOHAIBLHOM
NMPOU3BOACTBEHHOM NPOU3BOACTBEHHOM AeSITeJIbHOCTH)

NesiTeIbLHOCTH AeATeJJbHOCTH YeJI0BeKa

JeJ10BeKa ¢ MO3HIHMH
JKO0JIOrHYECKOM
0e3onmacHoOCTH
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THunbl 0LIEHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | PesyabTar 00yueHust .
MeponpusTHIA
OK 01 Xumus B ObITY U OuenuBats nocnencteus | Keiic (¢ yuerom O6ynyueit
OK 02 IIPOU3BOJCTBEHHON OBITOBOM U npodeccuoHaTBLHON
OK 04 JIEATEIIbHOCTH YEJIOBEKA |POU3BOJICTBEHHOM JIeATEITLHOCTH)
OK 07 NEITEILHOCTH YelloBeKa ¢ |B0o3MOXKHEIE TEMBI KEHCOB:
[IK 3.3 no3unmi dxkonornueckoir |1. Iloremenue xiaumara u

0e30macHOCTH

BBICBO60)K,Z[€HI/IC I'a30BbIX
ruaparoB CO AHA OKE€aHa.

2. bynymue Matepuansl Ui aBua-

, MAITUHO- ¥ TIPUOOPOCTPOCHUSI.

3. HoBble maTepuaiibl s
COJIHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PaCTUTEINLHBIX MPEapaToB
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