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1.00mas xapakTepucTHKA padoyeid mporpaMMbl 00111e00pa3oBaTeJIbHOM
TUCHMILUTHHBI « X UMM A»

1. OGmieo6pa3zoBarenabHast AUCUUTUINHA « XUMUSD» SBISIETCS 0053aT€IbHON YacThIO
0011e00pa3oBaTeabHOrO KKIIa 00pa3oBaTeNIbHOI MporpamMmsl B cooTBeTcTBUU ¢ PI'OC
CIIO o mpoeccun 23.01.08 Crnecapb Mo peMOHTY CTPOUTEIbHBIX MAIIUH

[Tporpamma paspabotana Ha ocHoBanuu TpeOoBanuii ®I'OC cpennero o6IIEero
oOpazoBanus. Ha nzydenue nucuuiuinHel « XuMus» Ha 0a30BOM YPOBHE OTBOIUTCS 72
qaca.

[TporpaMMa y4yeOHON IUCHUIUIMHBI MOXKET OBITh MCIIOJIb30BaHAa MpH OOy4YEeHUU
JIML C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 370POBBbSI.

[TporpamMMa y4eOHON IUCHMIUIMHBI MOKET OBITh pEeaJn30BaHa C MPUMEHEHHEM
JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.

1.2. HCJIH H INIAHUPYEMBIE PE3YJIbTAThI OCBOCHUA NUCIHUIIJTHHBI

1.2.1 Ileau AMCUMILIMHBI

Cognepkanue mporpamMMbl  00II€00pa30BaTEIbHON  JUCHMIUIMHBL  «XUMUSD)
HaIlpaBJI€HO Ha JOCTWKEHUE CIEAYIOIMMX Ieneid: (OPpMUPOBAHHE Yy CTYIEHTOB
IIPEACTABICHNAS] O XMMHYECKOM COCTABIIAIOLIEN €CTECTBEHHO-HAYYHOM KAPTHHBI MHpPA
KaK OCHOBBI IIPUHATHS PEIICHWA B >XKU3HEHHBIX W INPOU3BOJCTBEHHBIX CHUTYyalUsX,
OTBETCTBEHHOT'O ITOBEACHUS B IPUPOAHON CpeEAeE.

3agaum IMCUMILINHBL:

1) cdopMupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKaHUs XUMHUYECKHX
IPOLIECCOB M SIBJICHUM B OKPYKAIOLIEHW Cpele, LEJIOCTHOM HAay4YHOM KapTUHBI MHDA,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (POPMYJIbI HEOPraHWYECKUX W OPraHUYeCKHX
BEILECTB, YPABHEHUSI XUMUUYECKUX PEAKIUI, OOBSICHATh UX CMBICI, HUHTEPIPETUPOBAThH
pe3yabTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh  HaBBIKM  MPOBEAEHUS  MPOCTEHIIMX  XUMUYECKUX
AKCINEPUMEHTAIIbHBIX UCCIEI0BAHUN C COONIIOACHUEM MPaBU 0€30MacHOro 00OpanieHUs
C BEUIECTBAMU U J1a0OpaTOPHBIM 000pPYAOBAHUEM;

4) pa3BuUTh YMEHMS MCIOJb30BaTh HH(POPMALMIO XMMHUYECKOTO Xapakrepa H3
Pa3INYHBIX UCTOYHUKOB;

5) copmupoBaTh yMEHHsI MPOTHO3UPOBATH MOCJEICTBUS CBOEH JEATEIBHOCTH U
XUMHUYECKHUX MPUPOTHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MPOLIECCOB,;

6) chopmMupoBaTh NMOHUMAHHE 3HAYUMOCTHU AOCTH)KCHUH XHMHUYECKOM HAyKH U
TEXHOJIOTHH JIsl pa3BUTHS COLIMATILHON U POU3BOACTBEHHOM cep.

1.2.2. Ilnanupyemblie pe3yJbTaTbl OCBOeHHMsl 001Ieo0pa3oBaTeJIbHOU
aucuumInHbI B c00TBeTcTBUHHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Oco0oe 3HaueHue AUCIUILIMHA uMeeT npu popmupoBanuu 1 pazsutuu OK u T1K.



HaunumeHoBanue 1 Koj

Ilnanupyemble pe3yJibTaThl

KOMIIeTEeHIIM U Oomme JMcuunIMHaApHbIe
OK 0l. Brsibupats | B uactu TpynoBOro BoCiuTaHus: - BIAQJCTh CHCTEMOM XMMHMYECKHUX 3HAHMM, KOTOpas  BKJIKOYACT:
CHoco0bI pelleHus | - TOTOBHOCTb K TpPYAY, OCO3HAHHWE LIEHHOCTU | OCHOBOIIOJIAralolIMe TMOHATUS (XUMUYECKUN AJIEMEHT, aTOM, AJIEKTPOHHAs
3a1a4 MacTepCTBa, TPYA0II00HE; o0oJiouKa aroma, s-, p-, 0-3JCKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa,
npodeccuoHanbHOM - TOTOBHOCTh K AaKTUBHOM  JI€ATEJIbHOCTH | BAJIGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIEHHS, XUMHUYECKas
JESITEIbHOCTU TEXHOJIOTHYECKOM u COLIMATBHOMN | CBSI3b, MOJb, MOJISIPHAs Macca, MOJSPHBIA O0BEM, YIIEPOIHBIA CKEJeT,
IIPUMEHUTEIBHO K | HallpaBJICHHOCTH, CIOCOOHOCTh HMHHUIIMUPOBATh, | QYHKIMOHANbHAS TPYyMNa, paguKal, U30MEpHs, U30MEpbl, TOMOJIOTHUYECKHI
pa3IuYHbIM IUIAHUPOBaTh W CAMOCTOSITEBHO  BBIINOJIHATH | PSAJl, TOMOJIOTH, YIJIEBOJAOPOAbL, KUCIOPOA- U a30TCOJEPHKALIME COCTUHEHHUS,
KOHTEKCTam TaKylo JAESITEIbHOCTD; OMOJIOTMYECKH aKTHUBHBIC BeLECTBA (YIJEBOMBI, HUPbI, OCJIKH), MOHOMED,
- HWHTEPEC K Pa3IMYHBIM chepam | moauMep, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC  COCIUHEHUS,
npodeccnoHanbHOM NesSTENbHOCTH, KpUCTAJNIMYECKasl PeIlIeTKa, THUIbl XUMHUYECKHX peakuuidl (OKUCIUTEIbHO-
OBnanenue YHUBEpCAIbHBIMHU Y4eOHBIMH | BOCCTAHOBHUTEILHBIC, YK30-U 3HJIOTCPMUYECKHE, PEAKIIMM HOHHOTO OOMEHA),
[M03HABATEIbHBIMU JIEHCTBUSIMMU: pacTBOp, JIEKTPOIUTHI, HEIIEKTPOJIUTHI, JICKTPOIUTHUECKAS TUCCOLUALUSA,
a) 6a30BBIC JTIOTUYECKHE ICUCTBUS: OKHCJTUTENh, BOCCTAHOBUTEIb, CKOPOCTh XUMHUUECKOM PEaKIU, XUMHUYECKOE
- CaMOCTOSATEJIbHO ¢dbopMyIupoBaTh U | paBHOBECHE), TEOPUM U 3aKOHBI (TEOpUs XHUMHUYECKOTO CTPOCHUS

aKTyallM3MpOBaTh MPOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CYIIICCTBCHHblf/'I HpI/I3HaK NnJIn
OCHOBaHUSl [UIsl CPaBHEHHUA, KiIacCU(UKAIMU H
0000IIICHHS;

- OmpelneNsTh IeNu JAeITeIbHOCTH,
napaMeTpLI n KpI/ITepI/II/I UX JOCTHUXKCHUS,
- BBISBJISATH 3aKOHOMEPHOCTH M TMPOTUBOPEUHS B
paCCManI/IBaeMI)IX SIBJICHUAX

- BHOCHTh KOPPEKTHUBBI B  JIEATEIHHOCTH,
OLICHUBATH COOTBECTCTBHC pGSYJ'II)TaTOB OeiaAaMm,
OLICHUBATh PUCKU MOCIEICTBUHN AEITETbHOCTH;

- paSBI/IBaTI) eraTI/IBHOG MBIIIJICHUC HpI/I peIHeHI/II/I
KU3HEHHBIX TIPoOIIeM

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BJIAJIETh HABBIKAMHU y4eOHO-UCCIIE0BATEIBCKOMN
158 HpOQKTHOﬁ ACATCIIBHOCTH, HaBBIKAMH
paszpereHus mpoodeM;

- BBIABIIATH HpI/I"II/IHHO-CJ'Ie)ICTBCHHI)Ie CBA3U H

3aJaBaTb

opranuueckux BemectB A.M. BytinepoBa, Teopus 3IEKTPOIUTHUECKON
aucconuanuy, nepuogudeckui 3akon .M. Menneneesa, 3aKOH COXpaHEHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHH, (DaKTOIIOTHYECKHE
CBEJIEHUS] O CBOMCTBAX, COCTaBE, MOJTYYEHUU M O€30M1aCHOM HCIOJIb30BaHUU
BAOKHEHIINX HEOPraHMYECKUX U OpPraHMYecKUX BEUIECTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTH YEJI0BEKA;

- yYMEThb BBIABISITH XapaKTE€pHbIE IMPU3HAKKM U B3aUMOCBS3b HM3YyUEHHBIX
MIOHATHUM, TPUMEHATH COOTBETCTBYIOLINE ITOHATHUS IPU ONIMCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKHX M OPraHMYEeCKUX BELIECTB U UX IpEBpallleHUi;

BBISBJIATH  B3aUMOCBSI3b ~ XMMUYECKMX 3HAHUM C  IOHATHUSAMH U
MNpEACTABICHUAMU APYTUX CCTCCTBCHHOHAYYHBIX MMPECAMETOB;

- YMETh HCHOJIb30BAaTb HAMMEHOBAHUS  XUMHUYECKUX  COEIUHEHUMU
MEXKIYHAPOJHOTO COK03a TEOPETUYECKOW M TNPUKIAAHOW XHMUU U

TpUBHAJIbHBIC Ha3BAaHUS BAKHEUIIIUX BEIIECTB (ITUJICH, alleTUIICH, TIIUIEPHH,
dbenon, dopmanpaerua, YKCyCcHas KHCIOTa, TJIMIIAH, YTrapHBIA ras,
YTIEKUCIBIN Ta3, aMMHaK, TallleHas U3BEeCTh, HEraleHas: U3BeCTh, MMUThEBas
coJla W JIPYTuX), COCTaBJIATH (DOPMYJIBI HEOPTaHUYECKHX M OPTaHHYECKUX
BEIIECTB, YPAaBHEHHUS] XUMHUYECKHX pPEaKIuil, OOBACHATH WX CMBICI;
TTOJITBEPKJIATh XapaKkTepHbIC XUMHUYECKHE CBOWCTBA BEIIECTB




aKTyaJn3UpoBaTh 3a/1a4y, BBIABUIATh TMIIOTE3Y €€
peuieHus, HaXOJIUTh apryMeHTBI JUTSL
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHHUM, 3a1aBaTh
rapamMeTpbl U KPUTEPUU PEILLICHHUS;

- aHAJIU3MPOBATh IIOJYUYEHHBIE B XOJE PELICHUS
3a/la4yd  pe3ysbTaThl, KPUTUYECKH OLEHUBATH HX
JIOCTOBEPHOCTb, IPOrHO3UPOBATh WM3MEHEHHE B
HOBBIX YCJIOBMSX;

- YMETh IEPEHOCUTH 3HAHMSI B I03HABATEIbHYIO U
MIPAKTUYECKYIO0 00JIaCTH KU3HEEATEIIbHOCTH;

- yYMETb MHTETPUPOBaTh 3HAHUS U3 PA3HBIX
MIpeIMETHBIX 00IacTel;

- BBIABUT'AaThb HOBBIC niacu, Hpez{naraTb
OpHUTHHAIIbHBIE TIOAXO/IbI U PEIICHUS;
- CIIOCOOHOCTD ux HUCIOJb30BAHUSA B

MO3HABATEILHON U COLIMAILHOM IIPaKTHUKE

COOTBCTCTBYIOIIMMHU SKCICPUMCHTAMU U 3alIUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX
peaKInii;

- YMCTbH YCTaHaBJIMBATb MNMPHUHAIJIC)KHOCTH H3YUCHHBLIX HCOPraHMYCCKUX H
OpPraHMYECKUX BEIECTB K OMPEENIEHHBIM KJIaccaM M IpyIaM COSAMHEHMIA,
XapaKTCpU3oBaTb HUX COCTaB H Ba)KHeEUIIue CBOfICTBa; OIPCACIIATL BH/bL
XUMHUYECKHUX CBsi3el (KOBaJIGHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOAHAs),
THUIIBI KPUCTAJUIMYCCKUX PCHICTOK BCUICCTB; KJIaCCI/I(bI/H_[I/IpOBaTB XUMHUYCCKUC
peaxkuuu;

- chopMupoBaTh MPEACTABICHUS: O XHUMHYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHH B TO3HAHUU SIBJICHUN
npupoasl, B (OPMHUPOBAHWU MBIIUICHUS H KYJIbTYpPhl JIMYHOCTH, €€
(yHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIUMOMN /TSl pEHICHUs TPAKTHUYECKUX
3a/1a4 ¥ KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM cpefe;

- YMEThb NIPOBOJUTH pacueThl M0 XUMUYECKUM (OpMyJiaM U ypaBHEHUSIM
XUMHYECKUX pEeakIuil C  HUCHOJb30BaHHMEM  (DU3MYECKHX  BEIUYHH,
XapaKTEPU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MacChl, 00beMa
(HOpMallbHBIE yCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOIb30BaTh
CUCTCMHBIC XWMHWYCCKUC 3HAHUA IJIA IPHUHATHA peHIGHI/Iﬁ B KOHKPCETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02. Hcnoms3oBarh

COBpPEMEHHBIE
cpencTaa TIOWCKa,
aHanmm3a U
UHTEPIpETauN
UHpOpMaLIUU u
UH(pOpMallMOHHbIE
TEXHOJIOTUH Ui
BBITTOJTHEHHSI 3amad
npohecCuOHANBHOM
JeSITeTbHOCTH

B 0051aCcTHIIEHHOCTH HAYYHOTO TIO3HAHMSL:

- c(OPMHPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOIIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKd M OOILECTBEHHOM NpPaKTUKH,
OCHOBAHHOTO Ha aore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOEr0 MecTa B
MOJINKYJIBTYPHOM MUDE;

- COBEpUICHCTBOBAHUE SI3bIKOBOM M UMTATEIBCKOMN
KyJbTYpbl KaK Cpe/ICTBAa B3aUMOJEHCTBUS MEXKIY
JIOJbMU U TTO3HAHUS MUPA;

- OCO3HAHHWE IIEHHOCTH HAay4HOH JedTeIbHOCTH,

FOTOBHOCTb  OCYLIECTBJIATH ~ IMPOCKTHYID  H
HCCIIEIOBATEIIBCKYIO JIeATEIbHOCTh
VMHJMBUyaJIbHO U B IPYIIIIE;

Osnagenue YHUBEpCAIbHBIMHU y4eOHBIMH

- yMeTh IUIAaHUPOBaTb W  BBIMOJHATH XUMHUYECKUH  HKCHEPUMEHT
(mpeBpalieHus OpPraHWYECKMX BEIIECTB IPU HAarpeBaHUM, IOJIy4YEHUE
STWJIEHA U U3yYEHHUE €ro CBOMCTB, KAUECTBEHHbIE PEaKLWU Ha allbJeTUIbl,
KpaxMall, YKCYCHYIO KHCJOTY; JAeHaTypauus O€JKOB IpH HarpeBaHuH,
LBETHbIE pEaKIUH OENKOB; MPOBOAUTH pEaKIMM HOHHOTO OOMEHa,
OTIpeNIeNIATh CPey BOAHBIX PACTBOPOB, KAUECTBEHHbIE PEAKIIMU Ha CyJbdart-,
KapOOHaT- M  XJOpPUA-aHUOHBI, HAa KaTMOH AaMMOHHA;  pellaTh
JKCIEepUMEHTAlIbHbIE 3aaun 1o TeMaM "Meramnsl" u "Hemertamnsl") B
COOTBETCTBUM C MpaBWJIAMU TEXHHUKH O€30MacHOCTH MpH OOpalleHuu C
BEIIECTBAMH U JIaOOPaTOPHBIM 00OPYAOBAaHHEM; HPEICTABIATh PE3YIbTaThl
XMMHYECKOT0 SKCIIEPUMEHTa B (popMe 3alicH ypaBHEHHI COOTBETCTBYIOLIUX
peakiuii 1 GopMyIHPOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3YyJIbTATOB,;

- yMeThb AaHAJU3UPOBATh XUMHUYECKYI0 HH(GOpPMAIUIO, MOIyYyaeMylo H3
pa3HBIX MCTOYHHMKOB (CpEICTB MaccoBoil mH(popmanuu, cetb MHTepHeT u

JPYTHE),




MO03HABATEIbHBIMU JCHCTBUSIMHU:

B) pabota ¢ uHpopMaImei:

- BJIaJICTh HABBIKAMH TOJYYEHHUs MH(POpPMAIMH W3
WUCTOYHHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIBHO
OCYIIECTBIISAThH IMOUCK, aHAIIN3, CUCTEMATU3ALUIO
WMHTEPIpPETANI0 WHPOPMAIIUN PA3JIMYHBIX BHJIOB
1 GOpM IMpeICTABICHHUS;

- Cco3/1aBaTh TEKCThl B Pa3lMYHBIX (opmarax c
y4eTOM Ha3HaueHUsT WHPOpMALMKM U LEJIEeBOH
ayJIUTOpUHU, BHIOUpas ONTHMalbHYIO  (hopmy
MPEJCTABICHNUS U BU3yaJIH3alluu;

- OlEHHMBATh JIOCTOBEPHOCThb, JIETHTUMHOCTb
uHpOpMalMK, €€ COOTBETCTBHE IPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- WCTOJNB30BaTh CpENCTBAa WH(GOPMAIMOHHBIX H
KOMMYHUKAIIHOHHBIX TEXHOJOTHA B PEIICHUU

KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHBIX nu
OpPraHU3alMOHHBIX  3ada4 ¢  COOJIOJEHHEM
TpeOOBaHUH IPTOHOMUKH, TCXHUKH OE30MMaCHOCTH,
THTHCHBI, PECypcOCOCpeKeHHs, MpPaBOBBIX U
THYECKMX  HOpPM, HOpPM  HH(OpPMAaLMOHHON
0C30IMacCHOCTH;

- BJAJCTb HaBBIKaMH pPacCllO3HAaBaAHUA W 3allIUTHI

- BJIAaACTb OCHOBHBIMH MCTOAAMHU HAYYHOTO IIO3HAHHA BCIICCTB U

XUMHYECKUX  siBJeHMM  (HaOmioJeHue,  U3MEpeHHe,  AKCIEPUMEHT,
MOJICJIMPOBAHUE);

- YMeThb NIPOBOJUTH pacueThl MO XUMHUYECKUM (GopMyliaM U ypaBHEHUSIM
XUMHUYCCKUX peaKHHﬁ C HUCITOJIB30BAHUEM (I)I/ISI/I‘-IGCKI/IX BCJIMYHH,

XapaKTepU3YIOIIMX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE yCIIOBHUSI) TIa30B, KOJIMYECTBA BEILECTBA; MCIOJIb30BaTh
CHCTEMHbIE XHMHUYECKHUE 3HAHMs JUIsl NMPUHATUS PEUIEHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyalUsaX, CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHHUEM

uHpopmanuy, HHGPOPMAIMOHHON 6e30MacHOCTH
JMYHOCTH;
OK 04. D¢ddexrusHo | - TOTOBHOCTb K CaMOpPa3BHUTHUIO, | - YMEeThb IUIAHUPOBaTb U  BBIMOJHATh XMUMHUYECKMH  SKCIIEPUMEHT

B3aUMOJICUCTBOBATE H
paboTaTh B KOJUIEKTHBE
1 KOMaHJe

CaMOCTOSITENIbHOCTH U CaMOOIPEIEIIEHHUIO;
-OBJIa/ICHHE HaBbIKaMU yueOHo-
HCCIIEIOBATENIBCKOM, MPOEKTHOM M COLMAIBHOMN
NESITENIHOCTH;

OBnanenue YHUBEpCAIbHBIMU
KOMMYHHUKAaTUBHBIMU JEHCTBUSIMMU:

0) COBMECTHasI IeATEIIbHOCTb:

- IOHMMaTb WU MCHOJIb30BaTh IPEUMYIIECTBA
KOMaHJAHOW ¥ MHJIMBUYaJIbHOU paboThI;

(mpeBpallleHusT OpraHUYeCKHX BEHIECTB TPU HArpeBaHUU, TOJyYCHHUE
STUJIEHA M U3YYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIMU Ha ajlbICTH[IbI,
KpaxMmaj, YKCYCHYIO KHCJIOTYy; JEHaTypaius O€JIKOB TNpU HarpeBaHUH,
[[BETHbIE pEaKIMK OENKOB, TPOBOAUTH pEaKIHH HOHHOTO OOMEHa,
OTIPEIEIIATh CPEAY BOJHBIX PacCTBOPOB, KAUECTBEHHBIC PEAKIIMK Ha CyJIbdaT-,
KapOOHaT- ®  XJOPHA-aHUOHBI, HAa KATHOH AaMMOHHUS,  pelIaTh
JKCTIIEpUMEHTANIbHBIE 3afaun 1o TeMaMm "Meramisl" u "Hemertamner") B
COOTBETCTBUHM C TPaBHJIAMU TEXHHUKH O€30MacHOCTH MpHU OOpamieHuu ¢
BEIIECTBAMH M JIAOOPATOPHBIM 000PYIOBAHUEM; MPEACTABISATh PE3yJIbTaThI




- IHpUHUMATL LOCJIA COBMECTHOU ACATCIIbHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JEHUCTBUS 1O
€¢ JOCTIIKEHHIO: COCTaBJIATh ILIAH JICHCTBHIA,
pacnpenensaTh Pojy ¢ y4eTOM MHEHHN yYaCTHUKOB
00CYyKIaTh pe3yIbTaThl COBMECTHOM paboThI;

-  KOOpJIWHUPOBaTh W BBIIOJHATH pPabOTy B

YCII0BUAX pCajibHOrO, BUPTYAJIBHOI'O u
KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;
- OCYHCCTBAATH MO3UTUBHOC CTPATCTHUYCCKOC

MOBE/ICHUE B PA3JIUYHBIX CUTYyalMsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh HHUITMATUBHBIM
OBrnaneHue yHHMBEpPCAIbHBIMU PETYJSATUBHBIMU
JEACTBUSAMMU:

T) IPUHATHE Ce0s U IPYTHX JIFOICH:

- MPUHUMATh MOTHBBI M ApTYMEHTBI IPYTHX JIFOJCH
[P aHAJIN3e Pe3yIbTaTOB JACSITENbHOCTH;

- MPU3HABATh CBOE MPABO U MPABO JIPYTHX JIFOICH
Ha OIIIHOKHU;

- pa3BUBaTh CIOCOOHOCTH IMOHUMATh MHUpP C
MO3UIIMH IPYTOTO YEIOBEKa,

XMUMHUYECKOT0 SKCIIEPUMEHTA B JOPME 3aIUCH YPABHEHUH COOTBETCTBYIOLINX
peakuuii 1 GopMyIUpOBaTH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTaTOB

OK 07. ConelicTBOBaThH
COXPaHEHHIO
OKpYXaIoIIel  Ccpenpl,
pecypcocOepexeHuto,
IPUMEHSATh 3HaHUS 00
U3MEHEHUU KIIMMaTa,
TIPUHITAITBI
OepexIINBOTO
IIPOM3BOJICTBA,

3¢ PeKTUBHO
JIENCTBOBATE B
Ype3BBIYAHBIX
CUTYaIUSIX

B 061acTH3K010rN4ecKOro BOCIUTaHMUS:

- ¢(hOpMUPOBAHHOCTb SKOJIOTUYECKON KYJIBbTYPBI,
[IOHUMAaHHE BIIMSHUSA COLMAIbHO-3KOHOMHYECKHUX
IIPOLIECCOB  HA  COCTOSIHUE  IPUPOJHON U
COLIMAJIbHOW  Cpellbl, OCO3HAHME IJI00AIBLHOTO
XapakTepa dKOJIOTHYeCKHX Mpo0ieM;

- IJJAHUPOBAaHUE M OCYILIECTBICHUE JEUCTBUU B
OKPYJKaIOIllEW Cpele Ha OCHOBE 3HaHUs Leled
YCTOMYHMBOIO pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HENPUATHE JEUCTBUN, IPUHOCSIIUX
BpEIl OKPYXKaIOIIEH cpeae;

- yYMEHHE NPOTHO3UPOBATH HEOIArONPUSATHbIE
9KOJIOTUYECKHUE ITOCIEICTBUS IMPEAIPUHUMAEMBIX
JENCTBUMN, IPEAOTBPALLATD UX;

- pacinpCHUC OIIbITa JCATCIIBHOCTH

- chopmupoBaTh TNpEACTaBICHUS: O XUMHUYECKOH  COCTaBISIOIICH
€CTECTBEHHOHAY4YHOW KapTHHBI MHpA, POJIM XUMHUU B TO3HAHUU SIBICHUU
Npuposibl, B (OPMHUPOBAHUU MBIIUICHUS] M KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATTFHOW TPAMOTHOCTH, HEOOXOIUMOMN /TSl pEIICHUs TPAKTHUYECKUX
3a/1a4 ¥ DKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M
MIPUPOIHOM CPEJE;

- YMeTh COOJI0/IaTh MPaBHJIa SKOJOTUUECKH IEJIeCO00pa3HOro MOBEJACHUS B
OBITY U TPYIOBOH AESITENHLHOCTH B LIEISX COXPAHEHHSI CBOETO 3/I0POBBS U
OKpYKarolllell MPUPOJHOW CpEeJlbl; YUUTHIBATh OMACHOCTh BO3JEHCTBUS HA
YKUBBIE OPTaHM3MbI ONPENENIEHHBIX BELIECTB, MOHMMAs CMbICI IMOKa3aTems
MpeeTbHON TIOMYCTUMOW KOHIEHTPAIIMU




JKOJIOTMYECKOW HAIIPaBIECHHOCTH;

- OBJIQJICHHE HaBbIKAMH yueOHo-
HCCIIEIOBATENIBCKOW, IMPOEKTHOM M COLHMAIBHON
JEeSATEIbHOCTH;

[NK 3.3 CocraBisaTh
3asBJIICHUS,  3aIpOCH,
IPOEKTHl OTBETOB Ha
HHUX, IPOIECCyaIbHBIC
JOKYMEHTBI C
UCTIOJIb30BaHNEM
UH(POPMALIMOHHBIX
CIIPaBOYHO-TIPABOBBIX
CHCTEM

COCTaBJICHHC 3asIBJICHMI, 3anpocoB u
MPOLECCYaTbHBIX JOKYMEHTOB C HCIOJIb30BAHUEM
WH()OPMALIMOHHBIX CIIPABOYHO-TIPABOBBIX CHCTEM
st cOopa wmHGOpPMAIMKM O HaAXOIAIIMXCS Ha

Hpel[HpI/ISITI/II/I XUMHNYCCKUX BEIICCTBAX )41
CpeACTBax 1A MIPOBEJICHUS XUMHYECKUX
HUCCIIEJOBAaHU I

YMETh COCTaBJISTH 3asBJICHUSA, 3alPOChl U JOKYMEHTHI C HCIHOJIb30BAHHUEM
MHQOPMAIIMOHHBIX  CHPAaBOYHO-TIPABOBBIX CHCTEM Uil TPaBHIBHOTO U
KayecTBEHHOro cOopa wuHGOpMAMM O NPEANPHUSATHH, CBS3aHHOM C
XMMHYECKHM MPOHU3BOICTBOM M UCCIIECJOBAHHUSIMHU.




2. CTpyKTypa M coaepxkaHue NPporpaMmMbl 0011e00pa3oBaTeIbHOI

AUCIHUILIHHDBI
2.1. O0beM TUMCHHUIVIMHBI U BUABI Y4eOHO# padoThl

Tematnueckuii rian

Buj yueOHoit padoThl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUTLINHBI 72
B T.4.

OcHoBHOe cojiep:KkaHue 12
BT. 4.

TEOPETHUECKOE 00yUueHue 12
NPaKTUYECKUE 3aHATHS 30
n1abopaTOPHBIE 3aHATHS 30
CamocrosiTesibHbIE pa00THI -

IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHUe (ColepiKaHue 4

MPUKJIAJTHOI0 MOIYJIfA)

BT. U.:

TeopeTudecKoe o0ydeHne 2

NPAaKTUYECKUE 3aHATHS 2
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TemaTuveckoe INIAHUPOBAHHUE 110 YacaM

HaumeHoBaHue Conep:kanue y4yeOHOro MaTtepuasia (0OCHOBHOE M PO} ecCHOHAILHO-OPUEHTHPOBAHHOE), OB LeM 1aCOE dopMupyemblie
Pa3iesioB U TeM J1a00paTOPHBIE M NPAKTHYECKHE 3aHATHS, IPHKJIATHONH MOIYJIb KOMIIETEHIHH
1 2 3 4
OcHOBHOE coJiepKaHue 64
Pasnea 1. OcHOBBI CTPOEHHUsI BelleCTBA 6
Tema 1.1. OCHOBHOe co/Iep:KaHue 4 OK 01
Crpoenue atomoB | Teoperuueckoe 00y4yeHue 2
XUMHUICCKHX CoBpeMeHHass MOJeIb CTpoeHHss aroma. CHMBOIMYECKHN SI3bIK XUMHM. XUMUYECKUM DIIEMEHT.
SJICMCHTOB 1 DnekTpoHHas KoHuUrypanus aroma. Kiaccupukaiys XUMHUYECKHX 3JEMEHTOB (S-, P-, d-3JeMeHTHI).
fipupoaa BasmeHTHbIC ~ SJIEKTPOHBI.  BaleHTHOCTh.  DIEKTPOHHAss ~ MPUPOJA  XMMHYCCKOW  CBSI3ML. 2
XUMAHCCKON DJIEeKTPOOTPHUIIATEILHOCTh. BHABI XHMHYECKOW CBs3M (KOBAJCHTHAs, HWOHHAs, MeETaIMYEeCKas,
CBA3N BOJIOPOJIHAs) U CIIOCOOBI €€ 00pPa30BaHWSI
IlpakTHYecKHe 3aHATHS 2
Pemenne 3asaHMii Ha HCIOJB30BAHHE XHMHYECKOHW CHMBOJHMKM M Ha3BaHWH COEIMHEHUM IO
HOMEHKJIATYPE MEKIYHAPOIHOTO COKH3a TEOPETHYECKON M MPUKIAJHOW XUMHH W TPUBHAIBHBIX
Ha3BaHWH JUIA COCTAaBJIEHUS XUMHYECKUX (DOPMYJ JBYXATOMHBIX COEIUHEHHH (OKCHIOB, CYJIb(HIOB,
TUAPHUIOB M T.I1.) M IPYTHUX HEOPraHUUECKUX COETUHEHNN OTAENbHBIX KIIACCOB. 2
[pakTHyecKue 3aJaHus Ha YCTAaHOBJICHHUE CBS3H MEXIY CTPOCHHEM aTOMOB XHMHYECKHX DJIEMEHTOB U
NEPHOIUUECKUM U3MEHEHUEM CBOWCTB XUMHUYECKHMX DJIEMEHTOB U UX COEAMHEHHN B COOTBETCTBHH C
nosioxkeHneM [1eproImIecKoil CHCTEMBI.
Tema 1.2. OcHoBHoOe coep:kaHne 2 OK 01
Ilepuonnueckuii | [IpakTHYecKue 3aHATHS 2 OK 02
3aKOH ¥ TaOmuIa [lepuoanueckass cucremMa XHMHuUeckux osemenToB J[.M. MenngeneeBa. ®Ou3nueckuii  CMBICI
JA.1. Menneneesa [Mepuognueckoro 3akona JI.M. Menneneea. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHX
DIIEMEHTOB, 00pa3yeMbIX MMH MPOCTHIX M CJIOKHBIX BEHIECTB B COOTBETCTBHH C IIOJIOKEHHUEM
XUMHYECKOTO djieMeHTa B Ilepuoamueckoil cucreMe. MUPOBO33pEHUECKOE W HAay4YHOE 3HAYEHHE
Ilepuognueckoro 3akona JI.MI. MenneneeBa. Ilpornosst JI.MI. MengaeneeBa. OTKpbITHE HOBBIX 5
XUMHYECKHUX DJIEMEHTOB.
Pelienne MpakTUKO-OPUEHTHPOBAHHBIX TEOPETHMYECKUX 3aJaHWii Ha XapaKTepU3alUi0 XHMHYECKUX
3JEMEHTOB «MeTainyeckue / HEMETAUIMIECKHE CBOMCTBA, JJIEKTPOOTPHUIATENBHOCTE XUMHUYECKHX
SJIEMEHTOB B COOTBETCTBHHU C UX DJIEKTPOHHBIM CTPOCHHEM U IMOJIOKEHHEM B MEPUOJAUYECKON CHCTEME
xuMudeckux djemenToB .M. Menaeneeray»
Pa3zpnen 2. Xumuyeckne peakuuu 10
Tema 2.1. Tuns! ‘ OcHoBHOE coep:kaHue 4 OK 01
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XUMHYECKUX Teopernyeckoe o0yueHue 2
peakuuii Knaccuukanus u TUIIBI XUMHUYECKUX PEAKIMN ¢ y4acTHEM HeopraHuueckux BemecTB. CocraBieHHe
YpaBHEHUH peakuuil COeNMHEHMs, DPa3JIOoKEHMs, 3aMelleHHs, OOMEeHa, B T.4. pPEaKUud TOpeHMs,
OKHCJIEHUS-BOCCTAHOBJICHHUSI.
VYpaBHeHUsI OKHCIEHUsA-BOccTaHOBIeHUsA. CreneHb okucieHus. OKHUCIUTENb M BOCCTaHOBHTEINb. 2
CocraBiieHHEe U YpaBHUBAHUE OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUNA METOJIOM 3JIEKTPOHHOTO
Oananca. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLUU B MPUPOAE, INPOU3BOJACTBEHHBIX Mpolieccax U
KU3HEJESITEIIbHOCTH OPraHU3MOB
I[pakTuyeckue 3aHATHS 2
KonnyectBeHHble OTHOLIEHUS B XUMUH. OCHOBHbBIE KOJUYECTBEHHbIE 3aKOHBI B XMMHUU U PACYETHI 10
YPaBHEHUSIM XHMMHUYECKUX peakuuid. Mojp Kak eIMHMLAa KOJM4YecTBa BellecTBa. MousipHas Macca.
3aKOHBI COXpaHEHUs Macchl U 3Hepruu. 3akoH ABorajpo. MosspHblii 00beM rasoB. OTHOcHUTENbHAs 2
IUIOTHOCTH ra3oB. PacdeTsl o ypaBHEHHSIM XMMHUYECKUX PEAaKLMH C MCIIOJIb30BAaHUEM MAaCChl, 00beMa
(HOpMaJIbHbIE YCIIOBHSI) Ta30B, KOJMUYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaepxaHue 4 OK 01
OJNEKTPOTUTHYECKA | TegpeTHueckoe 00yyeHHe 2 OK 04
7 HHCC?Hngﬂﬂ " Teopus anexkTposuTUdecKo nuccouranuu. MoHbl. DIeKTPOIUTHI, HEAIEKTPOJIUThL. Peakiiuun HOHHOTO
HOHHBIT OOMCH obmena. CocTaBiieHHE peaklMil MOHHOrOo OOMEHa IyTeM COCTAaBJIEHUS UX IOJIHBIX U COKPAILIEHHBIX 2
MOHHBIX YpaBHEHUH. KHCI0THO-OCHOBHBIE peakiiiy. 3aJaHusl HA COCTaBJIEHNE HOHHBIX PeaKIuil
JlabopaTopHble 3aHATHSA 2
JIaGoparopHas paboTa “TUIBI XUMUYECKUX PEaKLIUn”.
HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00Pa3yOIIMXCsl BEIECTB) U IPU3HAKOB 2
XUMHYecKHX peakiuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, onpeieleHne cpeibl BOAHBIX
pacTBOpOB. 3a/1aHKs HA COCTABJIEHNE HOHHBIX peaKlui
KonTtposbnas
CrpoeHue BemecTBa U XUMHYECKUE PEAKIIUU 2
padora 1
Paspea 3. CrpoeHne 1 CBOMCTBA HEOPTAaHMYECKHUX BEIECTB 16
Tema 3.1. OcHoBHOE coaepkaHne 4 OK 01
Knaccuduxanus, | Teopernueckoe oGydenue 2 OK 02
HOMCHKIIATYPA M |TTpenmer HeopraHmueckoil xumun. KiaccH(puKanus HeopraHHUeCKHX BeIIecTB. IIpOCThIe M CIIOKHEIE IIK 3.3
CTpocHHC BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCH/IbI, THUAPOKCHIBI, KUCIOTHI, CONn). B3aumocss3pb
HCOPTaHMHCCKUX | peopranndyecknx BemecTB. ATperaTHble COCTOSHHS BellecTBa. Kpucrammuueckue ¥ aMopgHbIE
BEIICCTB BEIIEeCTBA. THUMBl KPUCTAJUIMYECKHX PEIIETOK (aTOMHAas, MOJIEKYJspHas, MOHHAs, METaJTM4ecKas). 2

3aBUCUMOCTh (U3MYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKOW peleTKU. 3aBHCUMOCTh
XUMUYECKON aKTUBHOCTH BEIIECTB OT BUAA XMMHUYECKOM CBA3UM M TUIA KPUCTAJUIMYECKOW PELIETKHU.
ITprurHBI MHOTOOOpa3us BEIECTB
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IIpakTuyeckune 3aHATHSA

Homenknarypa HeopraHMuecKrx BEIIECTB: Ha3BaHHUE BELIECTBA UCXO/IS U3 UX XUMUYECKOU (popMyIibl
WJIM COCTABJICHUE XUMHUYECKOW (POPMYIIBI HCXO M3 Ha3BaHUs BEIIECTBA MO MEKIYHAPOTHOM
(MIOTTAK) mnm TpuBHaIbHONW HOMEHKIIATYPE.

Pemenne mnpakTuyecKuxX 3aaHWN MO KIacCCH(PUKAIMU, HOMEHKIAType M XUMHYECKUM (opmyrnam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIaccoB (yrapHblid ra3, YIJIEKHCIbIM Ta3, aMMHaK, ramieHas
U3BECTh, HETAIlIeHAs! U3BECTh, MTUTHEBAS COJA U IPYTHX): HA3bIBATh U COCTABIATH (DOPMYIIBI XUMUYECKUX
BEILIECTB, ONPEAEIATh MPUHAJICKHOCTD K KJIaccy.

HcTounnku XuMHYeCKOl HHpOpMAIUK (CpeICTB MacCOBOM MHGOpMaInu, ceTh IHTEpHET U ApyTHE).
ITounck nHbopMauu 1Mo Ha3BaHUSM, HACHTU(UKATOPAM, CTPYKTYPHBIM (popmyam

Tema 3.2. ®uzuko-| OcHOBHOE COiepKaAHNE OK 01
XHMHYECKHE Teopernueckoe o0yueHue OK 02
CBOMCTBA Metamnbsl. O6uue pu3MUecKue U XMMUYECKHE CBOMCTBA MeTaiioB. CrocoObl MOJydeHHs. 3HAaueHUEe I1K3.3
HCOPraHWHCCKUX  |yjetanioB M HeMETAUIOB B NPHPOJE U IKU3HEIEATEIHLHOCTH 4eloBeKa M OpraHusMon. Kopposus
BCIICCTE METAJLIOB: BUJIbI KOPPO3HH, CIIOCOOBI 3AIIUTHI METAJIOB OT KOPPO3UH

Hemeramiel. O6mme (uU3MYeCKMe W XHMHUYECKHE CBOMCTBA HEMETAWIOB. THIMYHBIE CBOWCTBa

HemetaiioB [V— VII rpynn. Kinaccuduxaius 1 HoMeHKIaTypa CoeJMHeHH HeMeTaoB. KpyroBopoTsl

OMOT€HHBIX 2JIEMEHTOB B IPHPOJIE

XHUMHUYECKHE CBOWCTBA OCHOBHBIX KIIACCOB HEOPTAaHMYECKUX BEIIECTB (OKCHIOB, THAPOKCHIOB, KUCIOT,

coJIel 1 ap.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB IIPOCTBIX BEIIECTB, BOAOPOIHBIX COEMHEHHH,

BBICIIIMX OKCHIOB M THIPOKCHIOB

IpakTHyecKne 3aHATHS

CocTaBlieHHE YPaBHEHMI XMMHYECKUX PEAKIUH C YyY4acTHEM IIPOCTHIX U CIOXKHBIX HEOPTaHHMYECKUX

BEIECTB: METAUIOB M HEMETAJUIOB, OKCHIOB METAIUIOB, HEMETAIOB M aM(OTEPHBIX DIEMEHTOB;

HEOPraHUYECKMX KHCIOT, OCHOBaHMM M aM(OTEPHBIX TUIPOKCHUIOB;, HEOPraHHYECKHX COJIEH,

XapaKTEPU3YIOIIUX X CBOMCTBA.

PelleHre NMpaKTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUi HA CBOMCTBA, COCTaB, IOIYyYEHHE U

0e30MacHOE  MCIONB30BAHME BAXKHEHIIMX HEOPraHWYECKHX BEHIECTB B OBITY M MNPaKTUYECKOM

JEATETLHOCTH YEIOBEKa
Tema 3.3. OcHOBHOE coepxkaHue OK 01
Unentnduranust | JlaGopaTopHbie 3aHATHS OK 02
HCOPTaHMICCKUX | [TagoparopHas pabora «AneHTndUKAIUI HEOPraHMIECKHUX BEIECTBY. OK 04
BEILECTB

Pemienue sKkcriepMMEHTANbHBIX 3a/ad MO XUMUYECKUM CBOWCTBAM METAJIOB M HEMETAJJIOB, IO
pacrno3HaBaHUIO U MOJYYEHUIO COETMHEHNN METAJUIOB U HEMETAJUIOB.

WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HUCIHOIb30BAaHUEM HX (DHU3UKO-XUMUYECKUX CBOKCTB,
XapaKkTepHBIX KauyeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kKapOOHAT- U XJIOPHI-
AHMOHBI, HA KATHOH aMMOHHUS
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KonTposabHas
padora 2

CBolicTBa HEOPraHMYECKHUX BEIIECTB

Pazpean 4.

CTtpoeHue 1 CBOMCTBA OPraHMYeCKHUX BellECTB

24

Tema 4.1.
Knaccudukanus,
CTpOEHHUE U
HOMEHKJIATypa
OpraHUYECKUX
BEIIIECTB

OCHOBHOe co/Iep;KaHue

TeopeaneCRoe oﬁyqe}me

[losiBiieHME U pa3BUTHE OPTAaHMYECKOW XUMUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecto u
3HAYEHUE OPraHNYECKOW XMMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XUMHUYECKOE CTPOEHUE KaK IMOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO WX BAJIEHTHOCTH.
OCHOBHBIE TTOJIOKEHHS TEOPUM XMMHUYECKOTO CTPOEHUsI OpraHudeckux coenuHeHnii A.M. bytneposa.
VYriepoaHblid CKENEeT OPraHUYeCKOW MOJIEKYJIbl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XHWMHUYECKOIO
CTpOEHMS MOJIEKYJI. MI3oMepus u u3omMepsl.

[lonsatne o ¢ynxnuonansHol rpymnme. Paaukan. [lpuHnumsl  kimaccuuKanuu  OpraHUYECKUX
coequHeHU. MexnyHapoiHas HOMEHKJIATypa W IPUHLUIBI  HOMEHKJIATYPbl  OPTaHUYECKUX
coequHeHuil. [loHsTHE 00 a30TColEp)KalMX COEIUHEHUSX, OMOJIOIMYECKH aKTHUBHBIX BELIECTBAaX
(yrmeBojax, upax, Oeilkax M Jp.), BbICOKOMOJIEKYJISAPHBIX COCIMHEHHSIX (MOHOMEp, IOJIHUMED,
CTPYKTYPHOE 3BEHO)

IlpakTH4Yeckue 3aHATUSA

Homenknatypa OpraHMYecKHX COEIMHEHUI OTAENBHBIX KJIACCOB (HACBHIIICHHBIC, HEHACHIIICHHBIE WU
apOMAaTUYECKHE YTIIEBOJOPOJIBI, CITUPTHI, (PEHOJBI, allbACTHIbI, KETOHBI, KAPOOHOBHIE KHUCIOTHI U JIp.)
CocraBieHre TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OpraHMYECKHUX BELIECTB OTJEIbHBIX
KJIaCCOB, HWCIONB3ysl WX HAa3BaHUS 1O CHUCTEMATHYECKOW W TPUBHAIBHONW HOMEHKJIAType (ITHIICH,
alleTWIeH, MIMUEepuH, (eHod, (GopMaibAerus, YKCycHas KHCIoTa, ITuiuH). Pacdersl mpocreifmeit
(hOpMyJIbl OPraHUYeCKOM MOJIEKYJIbI, HCXO/sI U3 3JIEMEHTHOI0 cocTana (B %)

OK 01
I1K 3.3

Tema 4.2.
CsoiicTBa
OpraHUYEeCKUX
COoeIMHEHNH

OcHoBHOE conep:kanue

12

TeopeTuquKoe oﬁyqeﬂue

@U3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COEAMHEHUH OTIENbHBIX KJIACcCOB (OCOOCHHOCTH
KJIacCU(UKALIMM ¥ HOMEHKJIATypbl BHYTPHU KJlacca; TOMOJIOTUYECKUH psia U 001as popmysia; H30Mepus;
¢bu3nyecKkre CBOMCTBA; XUMHUECKHE CBOMCTBA; CIOCOOBI NOJTYUYECHHUs):

— MpenenbHbIe YIIIEBOAOPOb! (aIKaHbl M IUKJIOAJIKaHbl). ['OopeHre MeTaHa Kak OJUH W3 OCHOBHBIX
MCTOYHMKOB TEIUIa B IPOMBIIIICHHOCTH U ObITy. CBOWCTBA MPUPOAHBIX YIIIEBOAOPOIOB, HAXOXKACHUE B
MIPUPOJIE U IPUMEHEHUE AIKAHOB;

— HemnpenenbHble (AJKEHbI, AJIKHUHbI M aJKaJueHbl) M apoMaTHYECKHe YIJIeBOJAOPOJbl. [ opeHue
aleTUIIeHa KaK HCTOYHUK BBICOKOTEMITEPATYPHOTO IIJIAMEHH JUIsI CBAPKU M PE3KH METAJIIIOB

— KHUCIIOPOJICOAEpKAIINE COSAMHEHUS (CITUPTHI U (DEHOIIbI, KapOOHOBBIE KUCIOTHI M A(UPHI, aJTbICTHIbI
U KETOHBI, XUPBI, YIIeBOAb). [IpakTHdeckoe NPUMEHEHHE JTUJICHTIUKONS, TIHUIEpUHa, (eHoa.
[Ipumenenne Qopmanpaeruga, ameranbAeTHAa, YKCYCHOW KHCIOTBHL. MpUIa Kak COJM  BBICIIUX
KapOOHOBBIX KHCJIOT. MOIoIIIMe CBOWCTBA MblIa

OK 01
OK 02
OK 04
I1K 3.3
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— a30TCoJepKallle COEAUHEHUs (aMUHBI M aMHHOKUCIOTHI, Oeyiku). BbICOKOMOJEKyIspHbIE
COCMHEHUS (CHMHTETUYECKHE M OMOJIOTHYECKU-aKTHBHBIC). MOHOMEp, MOJIMMEpP, CTPYKTYpPHOE 3BEHO.
[TonmMepu3zanus 3TUIIEHA KAK OCHOBHOE HAIIPaBJIIEHUE €r0 UCIIOJIb30BaHUS.

I'eHeTHYECKas CBSI3b MEXKY KlacCaMU OPraHU4EeCKUX COCIMHEHUM

I[MpakTuyeckue 3aHATHS

CBoiicTBa OpraHMYECKMX COEAMHEHUH OTAEIbHBIX KJIACCOB (TPUBHAIBHAS U MEXIyHapoJHas
HOMEHKJIATypa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOMYUYSHHS): peAeTbHbIe (QIKaHbl U HUKIOATIKAHbI),
HenpeAeabHble (AIKEHbI, aJIKUHBI U AJIKaJJUEHbl) 1 apOMaTHUECKUE YTIEBOAOPOAbI, CIUPTHI U (PEHOJIBI,
KapOOHOBbIE  KHCIOTBI W 3(QUpPHI, aNbJAETHIBl WU  KETOHBbl, AaMHHbBI M  aMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUsS. 3aJaHusl Ha COCTABICHUE YPAaBHEHUN XMMHMYECKHX DPEAKLUHN C
y4acTHEM OPraHMYECKUX BEUIECTB HA OCHOBAHMM MX COCTaBa U CTPOEHUs

CocraBiieHne cxeM peakuuid (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM IENOYKaM IpeBpalleHuit),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKUX COECIUHEHUN OTHENbHBIX KJIACCOB, CIIOCOObBI
UX TOJY4YEHHs] M Ha3BaHME OPraHMYECKUX COEIMHEHUN IO TPUBHAIBHOM MM MEXIYyHApPOJHOM
crUcTeMaTUYecKOi HOMEHKIIaType.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJ@HUM Ha CBOWCTBA OPraHUYECKUX
COEAMHEHU OT/IeIbHBIX KJIaCCOB

JlabopaTopHas padora

JIaGoparopHas pabota “IIpeBpalieHuss OpraHMuECKUX BEIIECTB PU HarpeBaHUH'".
[Tonyuenue sTuneHa U U3y4eHue ero CBOMCTB. MoaennpoBaHrue MOJIEKYI U XUMAYECKUX MPEBPAILEHUN
Ha [IpUMeEpE dTaHa, TUIICHA, alleTUIICHA U Jp.

Tema 4.3.
Nnentuduxarnus
OpraHUYECKUX
BEILIECTB, UX
3HAYEHHUE U
MIPUMEHEHUE B
OLITOBOH U
MIPOU3BOJCTBEHHOM
ESITENLHOCTH
YyeJIOBEeKa

OcHoBHOE conep:kanne

TeopeTuquKoe oﬁyqeﬂue

buooprannueckue coenunenus. llpuMeHnenue u Ouosiornuyeckas pojib YriieBofoB. OKucieHue
yIJIEBOAOB — MCTOYHUK OSHEPrHMM JKUBBIX OpraHu3MoB. OOnacTH NpUMEHEHHS aMUHOKHCIOT.
[IpeBpamienuss OenkoB mnuiu B opraHuzMe. buonormyeckue QyHkuuum OenkoB. buonmormyeckue
¢GyHKUuMHU kupoB. Posib oprannyeckoil XMMHUH B pellICHUH TPo0JIeM MUIEBOH 6€301MacHOCTH

Pons opranmdeckoil XuMHUM B PEIICHHH MPOOJIEM HIHEPreTUYECKOW O€30MacHOCTH, B Pa3BUTHH
MEJULHHBI, CO3[JaHUN HOBBIX MAaTE€pPUATIOB, HOBBIX MCTOUYHUKOB SHEPTUU (AJIbTE€PHATUBHBIE HCTOYHUKU
sHeprun). OMNacHOCTh BO3JCHCTBUS HA JKUBBIE OPraHU3MBl OPTAaHUYECKHUX BEIIECTB OTJIEIHHBIX
KJIacCOB (yTJIEBOJOPOABI, CIUPTHI, (EHOIBI, XJIOPOPTaHUYECKHE MPOU3BOJHBIC, ANBJICTHIBI U [p.),
CMBICJI TOKA3aTeNs MPEIeIbHO TOMYCTUMONW KOHIIEHTPAIMHT

JlabopaTopHble 3aHATHS

JlaboparopHas pabota: “UneHTrduKaIMsI OPTaHUYECKUX COSAUHEHUN OTJEIbHBIX KIIACCOB”
Wnentudukanus opraHMuecKuX COeIMHEHUN OTAEIbHBIX KJIACCOB (HA MpUMEpEe allbJeruI0B, Kpaxmara,
YKCYCHOM KHCIOTHI, O€JIKOB W T.I.) C WCIOJBb30BAHUEM HX (DU3HKO-XUMHYECKHX CBOHCTB U

OK 01
OK 02
OK 04
I1K 3.3
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XapaKTepHBIX KayecTBEHHBIX peakuuid. [leHarypauus Oenka mpu HarpeBaHud. L[BeTHble peakiuu
0enkoB.BO3HUKHOBEHHE AaHATUTHYECKOTO CHTHAla C TOYKH 3PEHUS XUMHUYECKUX MPOIECCOB MPH
MIPOTEKAHUN KaYECTBEHHON PEaKINH, MO3BOJISIIOIIEH ACHTU(PUIIMPOBATH MPEATOKEHHBIE OPraHUYECKHe
BELIECTBA

KonTposabHas CTOVKT . 5
paGora 3 PYKTypa U CBOWCTBA OPraHUYECKUX BEILIECTB
Pasznea S. KuneTnyeckue u TepMOJAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHUX pPeaKkiuii 4
CxkopocTthb OcHOBHOe coiep:KaHue 4 OK 01
XUMHUYECKUX OK 02
peaKIL. Teopernyeckoe o0yueHue 2 K 3.3
XUMUYecKoe CkopocTh peakuuu, €€ 3aBUCHMOCTb OT pa3jMYHbIX (PAKTOPOB: IPUPOJbI PEAarupyroIIUX BELIECTB,
paBHOBECHE KOHIIEHTpAaLUU pearupyromux BEIIECTB, TEeMIIEPATypPbI u IO PEaKIMOHHON
noBepxHOCTH. TernoBbIed ) (HeKTh XUMUYECKUX PEaKIHi. DK30-U SHIOTEPMUIECKUE, PEAKIIHH. 2
ObpatumocTh peakuuidl. XHMHUYECKOE pPaBHOBECME U €ro CMEIICHHE MOJ JCHCTBHEM pPAa3IMYHBIX
(akTOpOB (KOHIICHTpAIXS PEareHTOB WM MPOIYKTOB PEAKINH, TaBICHUE, TEMIIEpaTypa) JJs CO3/IaHus
ONTUMAJILHBIX YCIOBUN MPOTEKaHUsl XuMHuueckux npoueccoB. [Ipuniun Jle Hlatense
[IpakTuyeckue 3aHATHA 2 OK 01
PenieHne MPakTHKO-OPUEHTHPOBAHHBIX 3aJaHMii Ha aHaiu3 (aKTOPOB, BIMSIONIMX HA H3MEHEHHUE OK 02
CKOPOCTH XMMHUYECKON peakluu, B T.4. C TIO3UIMHA IKOJIOTUYECKHU 1IeIECO00Pa3HOT0 MOBEACHUS B OBITY 1K 3.3
U TPYAOBOH EATEIBHOCTH B IIEJISIX COXPAHEHUS! CBOETO 3/10pPOBbs U OKPYXKaroIIel MPUPOIHOI Cpebl. 2
Pemrenne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMmeHeHue npuHuuna Jle-Illarense s
HaXO0XJ/EHHUS HANpaBJICHUS CMEILIEHUS PpABHOBECHS XUMHUYECKOW peakluMM U aHajau3 (akTopoB,
BJIMSAIONINX HA CMEUIEHUE XMMHUYECKOTO PABHOBECHS
Pa3nen 6. PacTBopbI 4
Tema 6.1. OcHoBHoOe coaep:kaHue 2 OK 01
Tonsarue o Teoperudeckoe o0yuenue 2 OK 02
pactBopax PactBopenne kak Qusnuko-xumuueckuii mporecc. PactBopel. CrmocoObl TPHUTOTOBJICHHS PAaCTBOPOB. OK 07
PactBopuMocTs. MaccoBass 1018 pacTBOpeHHOro BemiectBa. (CMbICT TOKazarensl MPEIENIbHO [IK 3.3
JOTTYCTUMOMN KOHIIEHTPAIMH U €r0 UCIOJIb30BaHUE B OLIEHKE HKOJIOIMUYECKOil 0€30MacHOCTH.
[IpaBuia SKOJIOTMYECKH LEIeCO00OPa3HOr0 MOBEACHHS B OBITY M TPYJOBOH [EATENBHOCTH B ILEJSAX 5
COXPAHEHHUsI CBOETO 3/I0POBBS U OKPYXKAlOIIeW MPUPOIHON CpeJibl; ONMACHOCTh BO3ACUCTBUS HA JKUBBIC
OpPraHMU3MBbI ONPE/IEIIEHHBIX BEIIECTB.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUN Ha PacTBOPHI, UCIIOJIb3yeMbIe B OBITOBON U
ITPOU3BOJICTBEHHON JESATEILHOCTH YEJIOBEKA
Tema 6.2. OCHOBHOE coiep/KaHne 2 OK 01
Vcenenosanne JlaGopaTopHble 3aHsATHS 2 OK 02
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CBOWCTB pacTBOPOB

JlabopaTtopHas pabota «I[IpuroroBieHue pacTBOPOBY.

IIpuroToBneHue pacTBOPOB 3alaHHON (MaccoBoi, %) KOHLIEHTpalMH (C MPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAaMH) U OIIPEJICIIEHUE CPEJIbl BOJHBIX PACTBOPOB.

Pemenue 3a1a4 Ha IPUTOTOBIEHUE PACTBOPOB

OK 04
I1K 3.3

IIpodeccnonabHO-OPHEHTHPOBAHHOE COJepKaHNeE (COMepPKaHUe MPUKJIATHOTO MOIYJIs1)

Pa3zmen 7.

XuMus B ObITY U IPOU3BOICTBEHHOM J1eSITeJIbHOCTH YeJI0BEKA

Xumus B ObITY U
POU3BOACTBECHHON
JeSATeIbHOCTH
YeJoBeKa

OcHOBHOe co/iep:kaHue

Teopernyeckoe o0yueHue

Hogelimme nocTikeHns XUMUYECKOH HAYKH U XUMHUYECKOW TEXHOJIOTHH. Pojibp Xxumun B obecnieueHnn
9KOJIOTUYECKOM, SHEPreTHUECKOi U MuIeBoil 0e30macHoCTH, pa3BUTUM MeauLMHbL. [IpaBuia noucka u
aHamM3a XUMHYECKOW WHGOpMAIMM W3 pPa3IMYHBIX HMCTOYHUKOB (HAaydyHass W y4eOHO-Hay4dHas
JUTEpaTypa, cpesicTBa MaccoBoil nHGopmaruu, cetb HTepHeT)

IIpakTH4Yeckue 3aHATUSA

[Tonck m aHanM3 KEHCOB O MPUMCHCHHHM XHMHYECKUX BEIISCTB M TEXHOJIOTHHA C y4eToM Oymymiei
npodeccuoHabHOM ~ AEATEeIbHOCTH MO  TeMaM:  BaXKHEWIHME  CTPOUTENbHBIE  MaTepHuabl,
KOHCTPYKUHMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepuaiabl JId SJIEKTPOHUKH,
HaHOMaTepHualbl, TEKCTUJIbHbIE BOJOKHA, WCTOYHUKMA DJHEPrud, OPraHMYECKUE U MUHEpaJbHbIC
yaoOpeHus, TeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.

3ammuTa:[IpencraBieHue pe3ynbTaToB pelIeHus KeiicoB B (hopMe MUHHU-I0KII/1a C TIpe3eHTalnen

OK 01
OK 02
OK 04
OK 07
I1K 3.3

IIpomexyTouyHas aTrecTanys MO JUCHHUILINHE (324€T)

Bcero

72
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3. YcioBus peaju3anuu NporpaMMbl 001e00pa3oBaTeIbHON JUCHUIINHBI XUMMS

3.1. TpebGoBanusi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY
odecreyeHnIo

Jnst peanuzanudyd TpOrpaMmbl  AUCIHUIUIMHBL  JIOJDKHBI  OBITh  MPETyCMOTPEHBI
CIIEyIOINE CIEeUUANbHbIE TOMEIICHUS: Y4eOHBbId KaOWHET XUMHH W/WIH Yy4eOHOM
XUMHUYECKOM J1abopaTOpUH.

O6opynoBanne yuyeOHOro kKaOumHera (HAIJISAHBIE MOCOOMS): HAOOPHI
IapPOCTEP>KHEBBIX MOJIENEH MOJEKYJ, MOJAEIN KPUCTAUIMYECKUX PELIETOK, KOJUIEKIHUU
MPOCTHIX M CJIOKHBIX BEUIECTB H/HIIM KOJJICKIUU MOJTUMEPOB; KOJUIEKIIHSI TOPHBIX TIOPOJT U
MuHepanioB, Tabmuna MenzeneeBa, y4yeOHble (GUIbMBI, HU(POBBIE 00pa3OBaTEIbHBIC
pecypchl.

Texnnueckue  cpeacrBa  00y4eHMs:  KOMIIBIOTED C  yCTPOMCTBAMH
BOCIIPOM3BEACHUS 3BYKa, IPUHTEP, MYyJIbTUMEIUA-TIPOECKTOP C IKPAHOM, MYJIbTUMEANITHAS
JOCKa, YKa3Ka-Ipe3eHTep ISl PE3CHTALMN.

O6opynoBanmne saGopatopum W padoumx MecT JiadopaTopumM: MEH3YPKH,
MUIETKU-KANeIbHULIBI, TEPMOMETPbI, MHUKPOCKOI, JYIbl, MPEAMETHbIE M TOKPOBHBIE
CTEeKJIa, TUTAHINETHI I KamleldbHBIX peakuuid, (GuibTpoBaibHas Oymara, MPOMBIBAIKH,
CTEKJISIHHbIE MPOOUPKH, PE3HMHOBBIE NMPOOKH, (POHAPUKK, HAOOP PEAKTHBOB, CTEKJISHHBIC
MaJIOYKHU, IITATUBBI JJIsl MPOOUPOK; MEPHBIC IUIUHJPHI, BOPOHKU CTEKJISIHHBIC, BOPOHKHU
nenurtenbHble numuHApudeckue (50-100 mi), cTynku ¢ nectukoM, Gap@opoBbie YaIIKH,
MUHLEThI, (QUIbTPbl OyMa)KHbIE, BaTa, MapJid, 4YacoBbIE€ CTEKJA, 3JIEKTPOIUIUTKH,
7a00paTOpPHbIE HITATHBBI, COUPTOBBIE TOPEIKU, CIIUYKH, MPUOOp NJsl MOITYYEHUs ra3oB
(umu mpoOupKa C ra300TBOJHOM TPYOKOM), AepKaTteaud sl MPOOUPOK, CKIISTHKUA ISt
XpaHEHUs PEaKTHUBOB, Pa3JaTOYHBIC JIOTKHM; XuMuueckue crakanbl (50, 100 u 200 mn);
HIMaTeNd; MUHIETHI; TUTeJIbHBIC IMUIIIBI; CEKYHIOMEPHI (TaliMephbl), MEpHbIE MPOOUPKU
(ma 10-20 mut) u Mepubie k0061 (25, 50, 100 u 200 mi1), BoasHas O6aHs (MM TEPMOCTAT),
CTEKJISIHHBIE TTAJIOYKW; KOHMYECKHe KOJIObI it TuTpoBanus (50 u 100 mut); MHIUKAaTOpHbBIC
NOJIOCKU JiJisi omnpeneneHus pH U cTtangapTHas MHAMKATOpPHAS IIKajla; YHUBEPCAJIbHbBIN
uHAuKarop; nunetku Ha 1, 10, 50 ma (umm mosaropst Ha 1, 5 u 10 mut), OropeTku st
TUTPOBaHMS, MeaunuHckue Immpunbl Ha 100-150 ™, pabopaTopHble W/Win
aHaJIUTHYECKUE Bechl, pH-MeTpbl, CylIMIbHBIN HIKad, U JIp. JabopaTopHOe 000pyI0BaHUE.

3.2. MupopmanuoHHoe odecneyeHne peau3auy NporpaMmmbl

OCHOBHBIE€ HCTOYHUKH:

Xumus. 10 knacc : yenyonenusiii yposeHs . yueonux / B.B.Epemun, H.E.Ky3vmenxo, B.U. Tepenun
u op. ; noo ped. B.B.Jlynuna. - 10-e u30., cmepeomun. -Mockesa : Ilpoceewenue, 2023. - 446 c. - ISBN
978-5-09-107226-6.

Xumus. 11 knacc : yenyonennwiii ypogens : yueonux / B.B.Epemun, H.E.Ky3vmenxo, A.A./{po300s,
B.B.JIynun. ; noo peo. B.B.Jlynuna. - 9-e uz0., cmepeomun. -Mockea : Ilpoceewenue, 2022. - 478 c. -
ISBN 978-5-09-087940-8.

JlononHUTEIbHBIE HCTOYHUKH:

[Nabpuensn, O.C. Xumusa [Tekct]: Kuura mnga mpenopaBatens : METOAUYECKOE
noco6ue 1yt HITO u CITO /O.C.I'abpuensn, I'.I'.JIsicoBa. - M. : Akanemus, 2012. - 336 c.

[Nabpuensn, O.C. Xumus ans npodeccuii M CHEIUATBHOCTEH TEXHUYECKOTO



npoduis [Tekcr]: yueOnuk mns CIIO u HIIO / O.C.I'abpuensn, U.I.OctpoymoB. - 4-¢
u3j., ctepeoTuIl. - M.: Axkaaemus, 2012. - 256 c. : ui.

[abpuansin, O.C. Xumus [Tekcr]: yueOnuk pns CIIO / O.C.I'abpusmsn,

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

Epoxun, FO.M. Xumus [Tekcrt]: 3aqaun U ynpaxkHeHHs. - 2-€ U3/., CTEPEOTHIL. - M.

: Axkanemus, 2014. - 288 c.

Epoxun, FO.M. Xumus [Tekct]: yueonuk nnsa CIIO. - 4-e u3zn., crepeotun. - M. :

Axanemust, 2004. - 384 c.

no

o0k ow

8.
9.
10.

11.

HNHTepHeT-pecypcesl

https://znanium.com/

http://school-collection.edu.ru/ eauHas KoyeKIus HUGPOBBIX 00Pa30BATEIBHBIX
pecypcoB

https://xumuk.ru/ caiit o xumun. @OpyM XHMHKOB.

http://sciteclibrary.ru/ HayuHO-TeXHUYECKassOUOIMOTEKA/

www.bellerbys.com-caiit yuuteneit OHOIOTHH U XUMHUH

http://www.alhimik.ru - mosie3Hbie COBETBI, 3PQPCKTHBIC OIBITBI, XUMHUCCKUE
HOBOCTH

http://dnttm.ru/ — (on-line koH(epeHIH, TPEHUHTH, OOyYCHUS (U3UKE W XHMUH,
OMOJIOTHH, YKOJIOTHH)

http://www.it-n.ru/ - ceteBoe cooOIIECTBO yUHUTEICH XUMUU
http://chemistry-chemists.com/ — «Xumus u Xumukn» - GopyMm KypHaja
(9KCIIEpUMEHTBI 110 XHMHH, MPAaKTHYeCKas XHUMHs, MpoOIeMbl HAyKH U
o0pa3oBaHus1, COOPHUKH 3a/1a4 JIJIs MOJTOTOBKHU K OJIUMITHAIAM 10 XUMHKH).
http:/www.astu.org/content/userimages/file/upr_1_2009/04.pd



https://xumuk.ru/

4. KOHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOCHUS 00111€00pa30BaTeIbHOI JUCHUIIJINHbBI
«XUMH D)

KoHTposib U OlieHKa pe3ysbTaToB OOyUYEHHUsI OCYIIECTBIISICTCS MpErnojiaBaTesieM B
npoliecce MPOBEACHUS MPAKTUYECKUX 3aHATHN U J1aOOpaTOPHBIX padOT, TECTUPOBAHUS, a
TaK)K€  BBIMIOJHEHUS  OOYYAIOMUMHCS ~ WHAWUBUAYAIBHBIX  3aJaHUN, IPOCKTOB,
uccienoBannil. PesyiabTaThl 0OydeHUs ONpPEAESIOT, YTO O0ydarouuecs TOKHbI 3HATh,
MMOHUMATh U IEMOHCTPUPOBATH MO 3aBEPILICHUN U3YUYEHUS TUCIUIUINHBL.

Jns  dbopmMupoBaHMs, KOHTPOJST U OLEHKH pPE3yJbTaTOB OCBOCHUS Y4YEOHOU
JTUCIUIUIMHBI UCIOJIB3YETCS CUCTEMA OLIEHOYHBIX MEPOIPUSITHH, ITPEICTaBIIAIONIAas cOO0M
KOMIUJIEKC Y4Y€OHBIX MEpPONPUSITHI, COTJaCOBAaHHBIX C pe3ylbTaTaMu OOYyYEeHHS U

chopmynupoBadHbix ¢ yuerom @I'OC COO (npenMeTHbie pe3yIbTaThl M0 AUCIUILIUHE) U

dI'OC CIIO.

Ne | OK/IK | Moayas/Pa3znen/Tema Pe3yabTar 00yueHus Trmbt OueHOqu X
MeponpusITHI
| OcHoOBHOe co/iep:KaHue
L Pasnea 1. OcHoBbI Popryauposars
0a30BbIe MOHATHSA H
CTPOCHHUS BellecTBa
3aKOHbI XUMHUH
1.1 |OK 01 CrpoeHne aToMOB Cocrasmars xumnueckue |1. Tect «Ctpoenue atomoB
XUMHUYECKHUX DJIEMEHTOB |(hOPMYIIBI COSAMHEHUM B |XUMUYECKUX JIEMEHTOB U
Y IPUPOJIa XUMUYECKOH |COOTBETCTBUH CO MPHUPO/Ia XUMHUECKOHN CBSI3U».
CBSI3U CTENCHBIO OKHUCIICHUS 2. 3a7a4n Ha COCTaBJICHHE
XUMUYECKHUX AJIEMEHTOB, |XUMHUYECKHUX (HOpMyIT
WCXOJI U3 BAJCHTHOCTU U |JIBYyXaTOMHBIX COEIMHEHUN
AIEKTPOOTPHUIATENHLHOCTU |(OKCHUIOB, CYIb()UIOB, THAPUIOB
U T.IL.).
3. 3amanus Ha MCIIOJIb30BaHUE
XUMHYECKOH CUMBOJIMKU U
Ha3BaHUM COCIUHEHMUI 11O
HOMEHKJIATyPE MEKTyHapOIHOTO
COI03a TEOPETUYECKON 1
MPUKIAJHON XUMUU U
TPUBUAIBHBIX HA3BAHHUH TS
COCTaBIICHUSI XUMHUUECKUX
dbopMyI1 IBYXaTOMHBIX
coeMHeHuH (OKCUIOB,
Cynb(UI0B, TUAPUIOB U T.I.) U
JPYTHX HEOPTaHHIECKUX
COEIMHEHMI OTAEIbHBIX KJIaCCOB
1.2 [OK 01 [Tepnoanueckuii 3aKkoH 1| XapaKTepru30BaTh 1. Tect «Metanmnudeckue /
OK 02 tabmuma J[.1. XHMHYECKHE DJICMCHTEI B |HEMETaJNIMISCKHUE CBOMCTBA,
Menneneesa COOTBETCTBHUH C UX AIEKTPOOTPHUIATEIIHHOCTD U
MOJIO’KEHUEM B CPOJICTBO K 3JICKTPOHY




OK/IIK

Moayas/Pazgen/Tema

PesyabTaTt 00yyeHus

THunbl 0LIEHOYHBIX
MeponpHuATHI

IIEPUOIUYECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa

XHMHYECKHX DJICMCHTOB B
COOTBETCTBUE C X 3JIEKTPOHHBIM
CTPOCHUEM U TOJIO0KEHUEM B
MePUOIUYECKON CUCTEME
XHMHYECKUX dj1eMeHToB 1. 1.
Meupgeneenay.

2. [IpakTryeckue 3aaHus Ha
YCTaHOBJICHHUE CBSI3H MEXKTY
CTPOCHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB M MEPUOTUIECCKUM
N3MEHEHHEM CBOMCTB
XUMHYECKHX DJICMCHTOB U UX
COEIMHEHHUI B COOTBETCTBHHU C
nosioxxenueM Ilepuonnueckon
CHCTEME.

3. [IpakTHKO-OpHUEHTHPOBAHHBIC
TEOPETHYECKHUE 3aJaHus Ha
XapaKTEPHU3aALUI0 XUMHUECKUX
37eMEHTOB: «MeTamndyeckue /
HeMeTaJlJIMYeCK1e CBOMCTBA,
ANEKTPOOTPHUIATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHYECKHX DJICMCHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOCHHUEM H TIOJI0KEHHUEM B
MIEPUOTUYECKON CUCTEME
XHMUYECKHX DJIEMECHTOB

H.N. MenneneeBa»

Paznea 2. XuMuueckue
peakuun

XapalcTemeBaTb THUIIBI
XUMHYECCKHUX pealcum"d

KonTpoabHasi padora
«CTpoeHHe BelecTBa U
XHMHYECKHE PeaKumy

2.1

OK 01
OK 04

TUel XUMHYECKUX
peakuui

CocTaBiATh peakiuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMeIlCHHS,
OKHUCJIUTEIBHO-
BOCCTaHOBHUTEIIbHBIC
peakinuu

1. 3amaum Ha cocTaBICHUE
YPaBHEHUUN PEaKLIUN:

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

— OKUCTUTENBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIINA C
WCIIOJI30BaHUEM METOa
AJIEKTPOHHOTO OasaHca.

2. 3a/1auu Ha pacyeT Macchl
BeIIlecTBa WU 00bEMA

ra3oB 10 U3BECTHOMY KOJIHYECTBY
BEIIIECTBA, MAcCe W 00BEMY




OK/IIK

Moayas/Pazgen/Tema

PesyabTaTt 00yyeHus

THunsl oLeHOYHBIX
MeponpHuATHI

OIHOT'O U3 Yy4aCTBYIOIIUX B
peaklyy BEIIECTB; PACUEThI
Macchl (00bEMa, KOJIMUeCTBa
BEIIIECTBA) MIPOIYKTOB PEAKIIHH,
€CJIM OJTHO M3 BEIIECTB UMEET
puMecH

2.2

DICKTPOIUTHYCCKAS
IUCCOLMANXS 1 UOHHBII
oOmeH

CocTaBnsTh ypaBHEHHUS
XUMHUYECKHUX PEeaKINH
HMOHHOT'O OOMEHa C
y4acTuem
HEOpPraHUYECKUX BEILECTB

1. 3amaHus Ha coCTaBJICHUE
MOJICKYJISIPHBIX © HOHHBIX
peaKIuii C y4acTUEM KHUCIIOT,
OCHOBAHHI H COJICH,
YCTaHOBJICHUE U3MEHECHUS
KHCJIOTHOCTH CPEIbI

2. JJaboparopnas padota "Turbl
XUMUYECKUX peaKiuin”

Pasznen 3. Ctpoenue u
CBOliCTBa
HEOPraHu4ecKux
BelleCTB

HccaenoBarb cTpoeHue U
CBOICTBA
HEOPraHH4YeCKHUX
BeIIECTB

KonTtpoJsbnas paGora
«CBOHMCTBA HEOPIaHMYECKHUX
BelIeCTB»

3.1

OK 01
I1K 3.3

Knaccudukanus,
HOMEHKJIAaTypa u
CTpOCHHE
HEOPTaHHYECKUX
BEIIIECTB

Knaccugunuponats
HEOpPraHUYECKHE
BELIECTBA B COOTBETCTBUN
C UX CTPOEHUEM

1. Tect «<HomeHnkiaTypa u
Ha3BaHUE HEOPTaHUYECKUX
BELIECTB UCXOS U3 UX
XUMUYECKON (HOPMYJITBI TN
COCTaBJICHUE XUMHYECKOMN
(bopMyJIbI UCXO/I U3 HAa3BAHUS
BEILECTBA 10 MEXAYHAPOJHOU
WJIU TPUBUAJIBHOU
HOMEHKJIAType».

2. 3agauM Ha pacyeT MacCOBOU
J10J11 (MacChl) XUMUYECKOTO
aIIeMeHTa (COeIMHEHNS) B
MOJIEKYJIe (CMecH).

3. IlpakTrueckure 3aqaHus Mo
KJIacCU(UKaLMU, HOMEHKJIAType U
XUMHYECKUM (popMysiam
HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. TlpakTueckue 3aJlanus Ha
OINpPEAEIIEHNE XUMUYECKOU
aKTUBHOCTH BEILIECTB B
3aBUCUMOCTH BHJIa XMMUYECKOMN
CBSI3U W TUIIA KPUCTAJUIMYECKON
peeTKn

3.2

OK 01

Du3uKo-XUMHUYECKUE

YcTanaBiuBaTh

1. Tect «OcobenHOCTH




THunbl 0LIEHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrar 00ydeHus .
MeponpusTHi
OK 02 CBOMCTBa 3aBHUCHMOCTh (PU3HUKO- XHUMHYECKUX CBOMCTB OKCHJIOB,
I1K 3.3 |HeopraHm4eckux XUMHUYECKUX CBOMCTB KHCJIOT, OCHOBaHHIA, aM(OTEPHBIX
BELIECTB HEOpPraHUYECKUX BEIIECTB [TUIPOKCHUIIOB U COJIEH».
OT CTPOEHUS aTOMOB U 2. 3ajjaHus HA COCTaBJIEHUE
MOJIEKYJI, a TAK)KE THMAa  |ypaBHEHUI XUMMUYECKUX pPeaKLni
KPHUCTaNINYECKOM C Y4aCTHEM IIPOCTBIX U CIIOKHBIX
peLeTKH HEOPraHMYEeCKUX BEIIECTB!
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(pOTEPHBIX JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM U aM(POTEPHBIX
TUJIPOKCHI0B, HEOPTaHUYECKHUX
COJIeH, XapaKTepU3yIOIUX UX
CBOMCTBA U CIIOCOOBI MOJTyUEHHUSL.
3. IlpakTHKO-OpUEHTHPOBAHHbBIE
TEOpEeTUYECKHE 3aJJaHUs Ha
CBOMCTBA U IOJIy4YEHUE
HEOpPraHUYECKUX BEIIECTB
3.3 |OK 01 Nnentudukanus Hccenenosars 1. IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 HEOPraHUYECKUX KAUECTBEHHBIC PEAKIIMM  |3aJIaHUS 10 COCTABJICHUIO
OK 04 BEILIECTB HEOPraHWYECKHUX BEIIECTB |XMMUYECKUX PEAKIUHN C y4aCTHEM
HEOpPraHUYECKUX BEIIECTB,
MCIIOJIb3YEMBIX JIJIS UX
UACHTUPHUKAIIH.
2.JIaGopaTopHas pabora:
“Unentuduxanus
HEOPTraHUYECKHUX BEIIECTB”
4 Pasnen 4. Crpoenue u |HMccaenoBats crpoenue u | KonTpoabnnas padora
CBOJiCTBA cBoiicTBa oprannyeckux («CTpoeHue u cBolicTBa
OpPraHNu4YecKHX BellleCTB OPraHHYeCKHX BellecTB)
BellleCTB
4.1 |OK 01 Knaccudukanms, KnaccudumupoBarts 1. 3amanus Ha coCTaBIICHUE
IIK 3.3 |cTpoeHue u OpPraHMYeCKHE BEUIECTBA B |HA3BAaHUM OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH 10 TPUBUATILHON WU

OpraHN4YCCKUX BCIICCTB

CTpOCHHEM

MEKIYHapOAHON
CHUCTEMAaTUYECKON HOMEHKJIIAType.
2. 3aaHus Ha COCTaBJICHHUE
MOJIHBIX M COKPAILIEHHBIX
CTPYKTYPHBIX (popMyT
OpraHUYECKHUX BEIIECTB
OTJIEIIbHEIX KJIACCOB.

3. 3amauu Ha ONpeaEeHUE
npoctenmien GopmMyIibl




THunbl 0LIEHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrar 00ydeHus .
MeponpusTHi
OpraHUYECKON MOJIEKYJIbI, UCXOS
13 2JIEMEHTHOT0 cocTaBa (B %)
4.2 |OK 01 CBolicTBa OpraHu4ecKux | Y CTaHaBIUBaTh 1. 3ananus Ha cocTaBlIEHHE
OK 02 COEIMHEHUI 3aBUCUMOCTH (PH3UKO- YpaBHEHUH XUMHUYECKUX peaKLui
OK 04 XUMHYECKUX CBOMCTB C y4acTHUEM OPraHHYECKHUX
K 3.3 OpraHWYECKHUX BEIIECTB OT |BEIIECTB HA OCHOBAHUHU UX
CTPOEHHUSI MOJIEKYI COCTaBa U CTPOECHHUS.
2. 3agaHusi Ha COCTABJICHUE
YPAaBHEHUN XUMHUUYECKUX PEAKLIUH,
WJUTFOCTPUPYIOLIUX XUMHUECKUE
CBOICTBA C Y4ETOM MEXaHU3MOB
IIPOTEKaHUs JaHHbIX peaKuil U
TE€HETUYECKOM CBS3HU
OpraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuerHsble 3a1auu 1o
YPaBHEHHUSAM PEAKLUH C y4acTUEM
OpPraHMYECKUX BEILECTB.
4. JTaboparopHas paboTa
“IIpeBpanieHuss OpraHUu4eCKUX
BEUIECTB IPU HarpeBaHuu"
4.3 |OK 01 Nnentudukanus Hccenenosars 1.IIpakTHKO-OpHEHTHPOBAHHBIE
OK 02 OPTaHWYECKHUX BEIIECTB, |KAYECTBEHHBIE PEAKIIUN 3aJIaHUA 110 COCTABJICHHUIO
OK 04 UX 3HAYCHUE U OPraHUYEeCKUX XUMHAYECKHUX PEAKIHUN C y9aCTHEM
[IK 3.3 |mpuMeHeHHe B OBITOBOW |COSMHEHUN OTACIBHBIX |OPTaHMYECKUX BEIIECTB, B T.4.
Y IPOM3BOJICTBEHHOMN KJIACCOB MCIIOJIb3YEMBIX IS UX
JESITEIbHOCTH YEJIOBEKA UJACHTU(UKAIMU B OBITY U
IIPOMBIIIJIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduranus opraHnueCcKnx
COENUHEHNN OTAEILHBIX KJIacCOB”
5 Paznean 5. Xapakrepu3oBaThb
Kuneruveckue n BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHUYECKHE |(PaKTOPOB HA
3aKOHOMEpPHOCTH pPaBHOBeCHE U CKOPOCTh
NPOTEeKaHUsI XHMHYECKHX peakuuii




THunbl 0LIEHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrar 00ydeHus .
MeponpusTHiA
XUMHUYECKHX pPeakuuid
5 |OKO0l CkopocTh XMMHUYECKUX | XapakTepru30BaTh [IpakTHKO-OpUEHTHUPOBaAHHBIE
OK 02 peakuuii. XuMHUYECKOe |BIMAHUE KOHIICHTPAMM  |T€OPETUYECKHUE 3aJaHus Ha
IIK 3.3 |paBHOBecue pearupyromux BelecTB U |aHaJIu3 (PaKTOpPOB, BIUSIONIUX Ha
TEMIIepaTypbl Ha CKOPOCTh |U3MEHEHNE CKOPOCTH XUMUYECKON
XUMHYECKUX PEaKIUil peakuuu. [Ipaktuko-
XapakTepu3oBarb OpUEHTUPOBAaHHBIE 3aJIaHUS HA
BIIMSIHUE U3MEHEHUS IpUMeHeHue npuHuumna Jle-
KOHIIEHTpaluu BemecTs, |lllaTenbe ans HaxoxaeHUs
peakLuu cpesl U HaIlpaBJICHUsl CMEUICHUS
TEeMIIepaTypbl Ha PaBHOBECHSI XUMUUYECKOU PEaKIINU
CMEIIeHHEe XUMUYECKOTO | aHaiu3 (PaKTOPOB, BIHSIOIINX
paBHOBeECHUS Ha CMEUIEHUE XUMHYECKOTO
paBHOBECHS

6 HUccaenoBarn

Pasae 6. PacTsophr HCTHHHBIEPACTBOPHI €
3aJaHHBIMH
XapaKTepUCTHKAMH
6.1 |OK 01 [TonsiTue o pactBopax  |Paznuyars UCTUHHBIE 1. 3agaun Ha IPUTOTOBIICHUE
OK 02 pacTBOpHI pPacTBOpOB.
I1K 3.3 2. [IpakTUKO-OpUEHTUPOBAHHbIE
pacyeTHbIC 3a/IaHHs Ha
JIUCIIEPCHBIE CUCTEMBI,
UCIIOJNIb3yeMbIe B OBITOBO U
MIPOU3BOJICTBEHHO! JESITENIbHOCTH
YesoBeKa
6.2 |OK 01 Uccnenosanue cBoiictB |MccnenoBars Gpusuko- Jlaboparopnas pabota
OK 04 pacTBOpPOB XUMHYECKHE CBOKCTBA “IIpuroroBiaeHue pacTBOPOB”
IIK 3.3 VCTUHHBIX paCTBOPOB

Il | IpodeccuonanbHO-OpHEeHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHue MPUKJIATHOTO MOLYJIs1)

7 Paznea 7. OuenuBath nocJjeacTeus |3ammra Keiica (¢ yuerom
Xumus B ObITY U ObITOBOM U Oynyuieil npogecCuOHAIBLHOM
NPOU3BOJACTBECHHOM NPOU3BOACTBEHHOM AesITeJIbHOCTH)

AeATeIbHOCTH AeAITeIbHOCTH YeJ10BeKa
Je10BeKa ¢ MO3HIMH
JKO0JIOTHYECKOM

0e30MacHOCTH




THunsl oLeHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrar 00ydeHus .
MeponpusTHiA
OK 01 Xumus B ObITY H OuenuBats nocnencteus | Keiic (¢ yuerom Oyayteit
OK 02 IIPOU3BOJCTBEHHON OBITOBOM U npodeccuoHaTBLHON
OK 04 JIEATEIIbHOCTH YEJIOBEKA |IPOU3BOJICTBEHHOM JIeATETLHOCTH)
OK 07 NEITEILHOCTH YelIloBeKa ¢ |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. byayuiue matepuansl AJisl aBUa-
, MAIITUHO- ¥ TIPUOOPOCTPOCHHUSI.

3. HoBblie maTepuaiibl s
COJIHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTUTENLHBIX MPEMapaToB




