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npodeccruoHanbHOro obpasoBanusi, nporokosn Ne 14 ot «30» nHosOps 2022 r., ®I'OC CIIO 1o
cneruanbHocT 08.02.01 CTpouTenbCTBO M 3KCIUTyaTalus 3[aHui U COOPYKEHUM, YTBEPKIEH NpU

ka3oM Munuctepcta npocserienus PO ot 19 anpens 2022r Ne 19.
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1. OBILIASI XAPAKTEPUCTHUKA PABOYEN ITIPOT'PAMMBI
OBIIIEOBPA30BATEJIBHOM JUCHUILIAHBI «XUMUS»

1.1. MecTto nucuMILUIMHBI B CTPYKTYpe OCHOBHOH NpodeccHoHANIbHOI 00pa3oBaTeIbHOM
NMPOrpaMmblI

OOmeoOpa3zoBarenbHas JUCHUILIMHA «XUMHs» H3y4aeTcss Ha 0a30BOM ypOBHE B
0011e00pa30BaTEIbHOM IHKJIE y4eOHOro TUTaHa OCHOBHOM Npo(decCHOHAbHON 00pa3oBaTelbHON
MPOTrpaMMbl YKPYIHEHHBIX Tpyni crnenuaibaocrei: 08.00.00

TpynoeMKOCTh AMCUUITIMHBI «XUMHs» HAa 0a30BOM YpOBHE COCTaBIsieT 72 yaca, U3 KOTOPBIX
64 yaca — 6a30BbIif MOAYJb (6 paznenoB) ¥ 8 YacoB — MPUKIIATHON MOy b (1 pa3en), BKIFOYarOIHi
PAaKTUKO-OPUEHTHPOBAHHOE COJICPKAHNE KOHKPETHON Mpo(eccCHu Wi CennaibHOCTH.

[TpuknaaHOM MOAYNB BKIIOYAECT OAMH paszen. Paznen 7 «Xumus B OBITY U IPOU3BOACTBEHHOMN
JeSITETIHHOCTH YEIIOBEKA» Pean3yeTcs s BCeX Mpogecchii/CrennaabHOCTed Ha MaTepruase Kecos,
CBSI3aHHBIX C  OKOJOTMYECKOW 0e30MacHOCThI0 W  OLEHKOM IOCIEACTBUH  OBITOBOM W
MIPOU3BOJICTBEHHON JIEATENbHOCTH, MO OTpacisM Oynaymed npopecCHOHANbHON esSTEIbHOCTH
oOyJaromuxcsl.

[lepuon oOyueHus © paclpeneieHHe IO CeMecTpaMm OmpefenseT oOpa3oBareiabHas
OpraHHU3aIHs CaMOCTOSTENBHO, C YY€TOM JIOTHKU (OPMHUPOBAHUS MPEAMETHBIX Pe3yIbTaTOB, OOIIUX
U TMpO(EeCCHOHAIBHBIX KOMIETECHIMH, MEXKNPEAMETHBIX CBA3€d C APYrUMH JAHCHUIUIMHAMH
0011e00pa3oBaTeabLHOro U 00IIeTPOdECCHOHATHFHOTO IUKIIOB YIeOHOTO IUIaHa.

1.2. Heaun u miianupyemMble pe3y/ibTaTbl 0CBOCHHUA THCHUTIIHHBI

1.2.1. leau u 3a1a4u AUCUUTJIMHBI

®opMupoOBaHUE y CTYJIEHTOB MPEACTABICHUS O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHUpa KaK OCHOBBI NMPHUHSTHUSA PEIICHWH B KU3HEHHBIX U MPOU3BOJCTBEHHBIX
CUTYallUsIX, OTBETCTBEHHOIO ITOBEICHUS B IPUPOJHOM CpEAE.

3agauu AUCHMUILINHBI:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEH NPOTEKaHUsS XUMHUYECKHX IPOLIECCOB U
ABJICHUM B OKPYKAalOIIEW cpene, LEIOCTHOW HAYYHOM KapTUHbI MHpPA, B3aWMOCBS3U H
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHMsI COCTaBJISATb (OPMYJbl HEOPraHMYECKMX W OpPraHMYECKHUX BEIIECTB,
YpaBHEHHSI XHMHUYECKHX PEAKIHH, OOBSACHATH WX CMBICT, HWHTEPIPETHPOBATH PE3YIbTATHI
XUMHYECKHX IKCIIEPUMEHTOB,

3) chopmupoBaTh HAaBBIKM TPOBEACHHS MPOCTEHIINX XUMUYECKUX OIKCHEPUMEHTATbHBIX
UCCIIEIOBAaHUN C COOMIOZCHNEM MpaBUi 0€30MacHOTO OOpalIeHUs ¢ BEUIeCTBAaMHU U J1a00paTOPHBIM
o0opynoBaHueM;

4) pa3BUTh YMEHHUS MCIOJIb30BaTh HH(OPMALMIO XUMHYECKOIO XapakTepa M3 pa3IndHbIX
UCTOYHUKOB,;

5) copmupoBaTh yMEHHUS MPOTHO3UPOBATH MOCIEICTBUS CBOCH AESITENbHOCTH U XUMHUYECKUX
MIPUPOIHBIX, OBITOBBIX W IPOM3BOJICTBEHHBIX MPOIIECCOB;

6) copMHUpOBaTh NOHUMAHHWE 3HAYMMOCTU JOCTHIKEHHH XUMHMUYECKOW HAYKH U TEXHOJIOTHM
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJICTBEHHOMU cep.



1.2.2. Ilnanupyemblie pe3y/bTaTbl 0CBOeHHsI 001Ie00pa3oBaTe/bHOM JUCHMILIMHBI B c00TBeTcTBHHM ¢ @PI'OC CIIO u Ha ocHoBe ®PI'OC

COO
Koa u ILi1anupyemMsle pe3yabTaThl OCBOEHHS AHCIHUIIIHHBI
HanMeHOBaHHe
‘bOpM"pyeMb{X O61ue JAucnuniamHapHbie
KOMIeTeH Ui
OK 01. Beibupats B yacTu Tpy/10BOro BOCIIUTAHUS: - BJIAJETh CUCTEMOM XHMMHYECKMX 3HAHMM, KOTOpas  BKIIOYACT:

CHOCOOBI PeLIeHHUs
3a71a4
pohecCHOHATLHOM
JIeSTEIbHOCTH
MMPUMCHHUTCIILHO K
Pa3ITUYHBIM
KOHTCKCTaM

- TOTOBHOCTb K Tpyay,
MacTepcTBa, TPYJ0Ir00ue;
- TOTOBHOCTb K AaKTHBHOM  J€ATEIbHOCTH
TE€XHOJIOTMYECKON U COLMAIbHON HalpaBICHHOCTH,

OCO3HAaHUEC IICHHOCTH

CIIOCOOHOCTh ~MHHUIIMMPOBATh, IUJIAHUPOBATh M
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO AEATEIbHOCTD;
- UHTEpEC K pa3IMYHbIM cdepam
npodecCHOHATBLHOM 1eATEbHOCTH,

OsilaleHHe  YHHBEpPCAJIBHBIMM  y4eOHBIMU
N03HABATEJIbHBIMM el CTBUSIMU:

a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS:

- CaMOCTOSITENIBHO (dbopMynHMpoBaTh u
aKTyaJlu3upoBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CYIIICCTBCHHblf/'I HpI/I3HaK NI
OCHOBaHHUsl JJsl CpaBHEHUS, KIacCU(UKAIMU U
00001eHMS,

- OmpeneisaTh el JesTeNbHOCTH,
napaMeprl 158 KpI/ITepI/II/I UX OJOCTHUKCHUA,
- BBISIBISTh 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCHUTh KOPPEKTUBBI B  JESTEIHLHOCTD,
OILICHUBATh COOTBCTCTBUC pe3y.]'H)TaTOB eisam,
OIICHUBATh PUCKH TMOCIEICTBUN ACSITENTLHOCTH;

- paSBI/IBaTI) eraTI/IBHOC MBIIIIJICHUEC HpI/I peH_IeHI/II/I

3aJaBaThb

OCHOBOIIOJIATAIOIINE TOHATUSA (XUMUYECKHM AJIEMEHT, aTOM, 3JIEKTPOHHAas
000s104Ka aToma, s-, p-, d-3JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJICKYIIa,
BaJICHTHOCTh, JJIEKTPOOTPUILIATEIILHOCTh, CTENEHb OKUCIEHUS, XUMUYECKas
CBs3b, MOJb, MOJSIpHAs Macca, MOJSPHBIA OO0BEM, YIIIEPOJTHBIA CKeIeT,
(yHKIMOHATBHAS TPYIIA, PaaAuKail, U30MEpUsi, U30MEPHI, TOMOJIOTUYECKUN
P, TOMOJIOTH, YITIEBOAOPOIbI, KUCIOPOI- U a30TCOAEPKAIINE COSAMHEHNUS,
OMOJIOTMYECKH aKTHBHBIC BemIecTBa (YIJIEBOMABI, JKHUPBI, OCIKH), MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISPHBIE  COEIUHEHUS,
KpUCTAJUTMYECKasl PEIIeTKa, TUIBl XMUMHYECKUX PEaKIuil (OKUCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIC, 3K30-U IHJAOTEPMUUYCCKUEC, PEaKIIMK HOHHOTO OOMEHa),
PacTBOP, DIEKTPOIUTHI, HEIJIEKTPOIHUTHI, dJIEKTPOIUTHYECKAS] JUCCOIHAITHS,
OKUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEAKINU, XUMHUYECKOE
paBHOBeCHE), TEOPUU U 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHS
oprannyeckux BemectB A.M. byriepoBa, Teopus 3IEKTPOAUTHYECKOU
JIucconranuu, nepuoanyeckui 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS
MAaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XMUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWMCTBaX, COCTaBe, MOJYYEHUU U O€30MaCHOM HCIIOIb30BAHUM
BOXHEHIINX HEOPTaHMYECKUX U OPTraHWYEeCKUX BEHIeCTB B OBITY U
MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA;

- YMEThb BBISBISITh XapaKTEpPHbIE MPU3HAKK M B3aWMOCBS3b HW3YYEHHBIX
MOHSATUHN, TPUMEHSATH COOTBETCTBYIOIIUE TTOHATHS MTPU OMTMCAHUHU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEUIECTB M HUX IPEBPAILCHHII;

BBISIBJIATH B3alMOCB3b XUMHNYECKUX 3HAHUH C IIOHATUAMHA n
MPEACTAaBJICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPEAMCTOB,
- YMETbH HCIIOJIb30BaTh HanMCEHOBAaHUA XHUMHUYCCKUX COC}II/IHCHI/Iﬁ

5




YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbIe HCCJIeI0BaTeIbCKUE TeHCTBUS:

- BJIAJIETh HaBBIKAMHU Y4eOHO-HCCIIEIOBATEIBCKOM
u MIPOCKTHOM JIEITEILHOCTH, HaBBIKAMH
pasperieHus mpoodieM;

- BBIIBJISITH IPUYMHHO-CJICACTBEHHBIC CBSI3M M
aKTyaJIM3UpPOBATh 3a7a4y, BBIIBUTATh TUIIOTE3Y €€
pelIeHus, HaXOJIHUTh apTyMEHTHI TS
JIOKA3aTeIbCTBA CBOMX YTBEPXKACHHI, 3a7aBaTh
rapameTpbl U KpUTEPUU PEIICHNUS,

- aHAIM3HWPOBATHh MOJYYCHHBIC B XOJI€ PEIICHUS
3aJjaud pe3yNIbTaThl, KPUTUYECKU OLIEHHWBATH HX
JIOCTOBEPHOCTh, IPOTHO3MPOBATh W3MCHCHHE B
HOBBIX YCJIOBUSIX;

- YMETh NIEPEHOCHUTH 3HAHUS B MO3HABATCIBHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- yMEThb UWHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MIPEAMETHBIX 00J1acTel;

- BBIABMIaTh  HOBBIE  HJCH,
OpPUTHHAIILHBIE MTOJAXO0/IbI U PEIICHUS;
- CIIOCOOHOCTh X HCIIOJIL30BaHHUS B
MO3HABATENILHON U COIIMAIbHOM MPaKTHUKE

npeaaaraTh

MEXKJIYHApPOAHOTO COK3a TEOPETUYECKOW W MPHUKIAJHOM XHUMHH U
TPUBMAJIbHBIC Ha3BaHUS BaXXHEHUIIMX BEIIECTB (3TUJICH, alleTUIIEH, TJIULEPHH,
denon, Qopmanbaerun, yKCycHas KHUCIIOTa, TJIMLIUH, YrapHBIH Tas,
YIJIEKUCIBIN a3, aMMUaK, raleHas U3BEeCTb, HEralleHas U3BECTh, MUThEBAs
cola W JPYTHX), COCTABIATH (HOPMYJIbl HEOPraHWMYECKHX M OPTaHUYECKUX
BEIIECTB, YPaBHEHHUs XUMHMUECKUX pPEaKLUUH, OOBACHATh HUX CMBICIH;
MIOJITBEPK1aTh XapaKTepHbIe XUMUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOLUMH 3KCIIEPUMEHTAMHU U 3aIMCAMU YPaBHEHUH XMMHUYECKUX
peaKuuii;

- YMeTb YCTaHaBJIMBaTh HPUHAIJIECKHOCTh H3YYEHHBIX HEOPIaHUYECKUX HU
OpraHMYECKUX BEIIECTB K OINpPEEICHHBIM KjaccaM U IpylrnaM COEAMHEHUH,
XapaKTepu30BaTh MX COCTAaB M Ba)KHEHIIME CBOWCTBA; ONPEAEATH BHUJIBI
XUMHUYECKUX CBSI3eH (KOBaJEHTHAas, MOHHAs, METaJ/lIM4yecKasi, BOJOpPOJHas),
TUIIBI KPUCTAJUIMYECKUX PELIETOK BEIIECTB; KiIacCU()UIUPOBATh XUMUUECKHE
peaxkuuu;

- chopMupoBaTh NIpPEACTABICHUA: O XHMMHYECKOH  COCTaBIsIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMUU B IO3HAHUU SIBICHHUU
Opupoabl, B (OPMUPOBAHMM MBIIUICHUS U KYJIbTYphl JIMYHOCTH, €€
(bYHKIMOHATIBHON TPaMOTHOCTH, HEOOXOAUMOM ISl pEIICHUS MPAKTHYECKUX
3a7ja4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U
MPUPOAHON Cperie;

- yMeTb MPOBOJUTH pacueTbl MO XMMHUYECKMM (opMyjaaM MU ypaBHEHMSIM
XUMHYECKMX  peakuuid ¢  HCMNONb30BaHMEM  (U3MUECKUX  BEJIUYMH,
XapaKTepU3YIOIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00bemMa
(HOpMasnibHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIECTBA; MCIOIb30BaTh
CHUCTEMHbIE XMMHYECKHE 3HAHUS JI NPUHATHS pEHIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 03.
[InanupoBats u
pean30BbIBATH
coOCTBEHHOE
npodeccuoHaIbHOe
¥ JINYHOCTHOE

B o0s1acTH HEHHOCTH HAYYHOI'O MO3HAHUSA:

- c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOILIECTBEHHOW MPAKTHKH,
OCHOBaHHOT'O Ha Jiasnore KYJBTYP,
CIIOCOOCTBYIOILIIETO OCO3HAHUIO CBOETO MeCTa B

- yMETh IUIAHUPOBAaTh M  BBINOJHATh XUMHUYECKUU  DKCIIEPUMEHT
(mpeBpaieHrss OpraHWYeCKWX BEIIECTB TIPU HArPEBaHHWH, IOTy4YEHUE
OTUJIEHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKLMU HA albICTUIbI,
KpaxMmaj, YKCYCHYIO KHCJIOTYy; JeHarypaius OeJIKOB TpH HarpeBaHHH,
[[BETHBIE pPEaKIUH OEJIKOB, MPOBOJAUTH pPEAKIUM HOHHOTO OOMeHa,
OTIPENIETISATh CPeay BOJHBIX PACTBOPOB, KAYECTBEHHBIE PEaKIuK Ha Ccyabdar-,
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pa3BUTHE;

IIOJIMKYJIETYPHOM MMPE;

- COBEpIICHCTBOBAHUE SI3bIKOBOM M YUTATEJIbCKOU
KYJIbTYpbl KaK CpPEICTBA B3aUMOJECUCTBUS MEXIY
JIIOIbMU U IIO3HAHUS MUDA;

- OCO3HAHME LEHHOCTH HAy4YHOH JEeATEIbHOCTH,

TFOTOBHOCTh ~ OCYILECTBJIATH  IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESITENIbHOCTD
UH/UBUYaJIbHO U B TPYIIIIE;

OBiageHne  yHUBEpPCAJIbHBIMH  Y4eOHBIMH

NMO3HABATEJIbHbIMHU AeHCTBUIMMU:

B) padora ¢ unopmaumeii:

- BJaJIeTh HABBIKAMU TONy4YeHUs MHPOpMAIMH U3
HCTOYHHUKOB pa3HbIX THIIOB, CaAMOCTOATCIILHO
OCYIIECTBIISITh MOUCK, aHAJN3, CUCTEMATU3AIUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IUYHbIX BUJIOB U
dbopM npencTaBieHUS;

- co3JaBaThb TEKCTbl B pa3MuYHBIX (opMarax ¢
yY4eTOM Ha3HaueHus: HHPOpMAIMH U IeNeBOi
ayJUTOPUH, BBIOUpAs ONTHMAIBHYIO  (opMy
MIPEACTABICHUS U BU3YAIU3alIlNH;

- OLICHUBATh AOCTOBCPHOCTD, JIETUTUMHOCTD
UHpOpPMAlLlUK, €€ COOTBETCTBUE IIPAaBOBBIM U
MOpaIbHO-ITHUYECKUM HOpMaM;

- HUCHOJb30BaTh CPEACTBA HMH()OPMALMOHHBIX H
KOMMYHUKAIITMOHHBIX TEXHOJIOTHH B peIICHUN
KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHM3alMOHHBIX  33aJa4 ¢  COOJIOJEHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30M1acCHOCTH,
TUTUEHBI, PEcypcocOepeXeHUs, MPaBOBbIX U
THUYECKMX  HOPM, HOPM  HMH()OPMALMOHHOM
0€30I1aCHOCTH;

- BJIaJIETh HaBbIKAMH PACIIO3HABAHUS U 3AILUTHI
uH(popMaluu, HTHPOPMAIIMOHHON 0€301acHOCTH
JUYHOCTH,

kapOOHAT- ®  XJIOpWA-aHHOHBI, HAa  KATHOH  aMMOHHS;  pelIaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1Mo TemaMm "Metawiel" u "Hemeramnsl") B
COOTBETCTBUHU C TPABWJIAMH TEXHUKH OE30MACHOCTH MPH OOpAIICHUU C
BellecTBaMH U J1a00OpaTOPHBIM 00OPYJOBaHHEM; MPEACTABIATh PE3YyIbTaThl
XHUMHUYECKOT0 IKCIIEpUMEHTA B (hOpMe 3aIIMCH YPAaBHEHUI COOTBETCTBYIOIINX
peaxkuuii 1 GOopMyIUPOBATH BHIBOBI HA OCHOBE 3THUX PE3Yy/IbTATOB;

- YMETh aHAJTU3UPOBATh XUMUYECKYIO HHPOPMALIUIO, TOIY4aeMYIO U3 PA3HBIX
HCTOYHUKOB (CpeACTB MaccoBoi nH(popManuu, cetb IHTepHET u Apyrue);

- BIAJAECTb OCHOBHBIMM METOJaMHM Hay4yHOTO IIO3HaHMUS BEILIECTB U
XUMHUYECKUX  SIBJIeHWM  (HaONmoJeHue,  HU3MEpEHHe,  IKCIEPUMEHT,
MOJICIIUPOBAHUE);

- YMeThb IPOBOAUTH PacueThl MO XHUMHUYECKUM (opMynaM U YypaBHEHHSIM
XAMAYECKHX  PEaKIMd C  HCIOJNIb30BaHMEM  (PU3MUYECKUX  BEJHYMH,
XapaKTepU3YIOIIKUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0bemMa
(HOpMasibHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEILECTBA; MCIIOIb30BATh
CHUCTEMHbIE XUMHYECKHE 3HAHHS A MPUHATHS DPEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsX, CBA3aHHbBIX C BEUIECTBAMH U UX IPUMEHEHUEM




OK 05.
OcCyliecTBIISITh
YCTHYIO U
MMMCbMEHHYIO
KOMMYHUKAIIUIO Ha
roCyJapCTBEHHOM
s3bIKe Poccuiickon
®denepanuu C
y4eTOM
0COOEHHOCTEH
COLIMAJILHOTO U
KYJIBTYPHOTO
KOHTEKCTA;

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIAJICHUC HaBBIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOH W COLMAIBHOM
JIeSTCIIEHOCTH;

OBaaneHue YHHBepCaJIbHbIMH
KOMMYHUKATHBHBIMU J1eCTBUAMM:

0) coBMeCTHas 1eATeJIbHOCTD.

- TMOHMMAaThb M UCIHOJIb30BaTh MPEUMYILIECTBA
KOMaHJAHOW ¥ MHJIMBUyaJIbHOU paboThI;

- NPUHUMATHh 1M COBMECTHOU JEATEIbHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JIEHCTBUS 10
€¢ OCTHDKCHHUIO: COCTAaBIIATh IIIaH JICHCTBHIA,
pacnpeenaTh pojid ¢ y4e€TOM MHEHUI y4YaCTHHUKOB
00CyX1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOOPJIMHUPOBATb U BBINOJHATH pPabOTy B
YCIIOBHSIX peanbHOro, BUPTYaJILHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBIATH TIO3UTHBHOE CTPATErHUYECKOE
MOBEJICHUE B PA3JIUYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
OBiaieHHe YHHBEPCAJIbHBIMH PeryJssTHBHbBIMH
JeHCTBUSAMMU:

I') NPUHATHE ce0sl M APYTUX JIKO/Ieii:

- IPUHUMATh MOTUBBI U APTYMEHTHI APYTHUX JIIOIEH
IIPU aHAJIM3€ PE3yJIbTATOB AEATEIbHOCTH;

- IpU3HABATh CBOE MPABO W MPaBO APYTHX JIIOACH
Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATH MHUP C
MO3ULIMU JIPYTOro YeI0BEKa,

- yMeThb IUIAHUPOBaTh W  BBINOJHATH XUMHYECKUH  SKCIEPUMEHT
(mpeBpailleHusi OpPraHUYEeCKUX BEUIECTB IMPH HArpeBaHUU, IOIyYCHHE
ATWJIEHA U U3YyYEHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIMU HA ajabACTUbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypanusi O€lKOB IpH HarpeBaHuu,
[BETHBIC pEAaKUUU OCNIKOB; TMPOBOAWUTH pEaKIMM HMOHHOTO OOMeHa,
OTIpPEeIATh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIEC PEaKIMU Ha Cylabdart-,
kapOOHAT- W  XJIOpUA-aHWOHBI, HAa  KAaTHOH  aMMOHHS;,  pelaTh
AKCIIEpUMEHTANIbHBIE 3a7aun 1Mo Temam "Metawiel" u "Hemeramisl") B
COOTBETCTBUHU C TPABWJIAMH TEXHUKH OE30MACHOCTH MPH OOpAIICHUU C
BellecTBaMH U J1a00OpaTOPHBIM 0O0OPYJOBaHHEM; MPEACTABIATh PE3yIbTaThl
XUMHUYECKOT0 IKCIIEPUMEHTA B ()OpME 3alUCHU YPAaBHEHUHM COOTBETCTBYIOLINX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTaTOB

OK 07.
ConeiicTBOBaTh
COXPAHCHHIO

B 00J1acTH 3K0JIOTHYECKOTr0 BOCIIUTAHUA
- c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYIbTYpHI,
IIOHUMAHHUE BIIUSIHHUA COILMAJIBHO-D3KOHOMHWYCCKUX

- chopmupoBaTh TpPEACTAaBIEHUA: O XUMHYECKOW  COCTaBJISIONIEH
€CTECTBEHHOHAYUYHOM KapTHHBI MHUPA, POJM XHMHUM B TO3HAHUM SIBICHUU
OpUpPOAbl, B (OPMHUPOBAHMHM MBIIUIEHUS U KYJIbTYphl JIMYHOCTH, €€

8




OKpY>Karoleu
Cpenbl,
pecypcocOepexeHn
10, 3 PeKTUBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaIUSX;

IIPOLIECCOB ~ HA  COCTOSIHUE  NIPUPOAHOH U
COLMAIBHOW Cpelbl, OCO3HAHHWE TIJI00AIBHOTO
XapakTepa 3KOJIOTHYECKUX MpoodiieMm;
- IUIAHMPOBAHME U OCYILECTBICHHE ICUCTBUM B
OKpY’KaloIllel cpefie Ha OCHOBE 3HAHUA Leer
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUYECTBA;

AKTUBHOEC HENPUATHE JECUCTBUHM, IPUHOCAIINAX
BpEXl OKpYXKarolleH cpene;
- yYMEHHE [POTHO3UPOBATh HEOIArONpUsATHBIC

SKOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMbBIX
JICMCTBHM, IPEAOTBPAILATD UX;

- pacumpeHnue OIbITa
JKOJIOTMYECKOM HAIIPaBJICHHOCTH;
- OBJIaJICHUE HaBBIKAMH Y4€OHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U COLMAJIbHOM
JIeATEIbHOCTH;

JACATCIIbPHOCTH

(GYHKIMOHATIBHON IPaMOTHOCTH, HEOOXOAUMOM IJISl pEIIeHUs MPAKTHYECKUX
3aJa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOAHON CpelE;

- YMeTh COOJI0aTh IMpaBHUiia HKOJIOTMUYECKHU 11eJ1eco00pa3HOro MoBe/IeHUs B
OBITY U TPYIOBOW ICATEILHOCTH B IIENSX COXPAaHEHUS CBOETO 370POBBS H
OKpYXaroliel MPUPOAHON CpeIbl; YYUTHIBATh OMNACHOCTb BO3JEHUCTBUS Ha
JKHUBBIC OPraHU3MBbl OMNPCACICHHBIX BCIICCTB, MOHHMMAA CMBICI IMOKA3aTCIIA
npeieIbHON JOMYCTUMOM KOHIIEHTPAIUH

IIK 1.1. TlonGupars
Haubosee
ONTUMAaJIbHBIC
pELIeHUS U3
CTPOUTENIbHBIX
KOHCTPYKULUU U
MaTepuaios,
pa3pabaTbIBaTh
y3J1bl U IETAIH
KOHCTPYKTHUBHBIX
3JIEMEHTOB 3JIaHUH U
COOPYKEHHH B
COOTBETCTBUHU C
YCIIOBUSIMU
JKCILTyaTaluu U
Ha3HAUYCHUSIMU;

-BJIaICHUC OCHOBHBIMU METOJaMH HAYUYHOI'O
MIO3HAHUS BEIECTB U XMMUYECKUX SIBIICHUM
(HabmroieHNe, U3MEPEHHE, SKCTIEPUMEHT,
MOJIETTUPOBAHUE);

-c(hopMHPOBAHHOCTH YMEHUI TPOBOAUTH PACUEThI
M0 XUMUYECKUM (popMyiiaM U ypaBHEHUSIM
XUMHNYCCKUX peaKHI/Iﬁ C UCIIOJIB30BAHUEM
bu3NYECKUX BEIWYHMH, XapaKTePU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MACCHI,
o0bema (HopMaJbHBIE YCIIOBHS) Ta30B, KOIMYECTBA
BEIIECCTBA, UCIIOJIL30BAaTh CUCTEMHBIC XUMHNYCCKHUEC
3HAHUS [Tl IPUHATHS PEIICHUN B KOHKPETHBIX
KU3HCHHBIX CUTYyallusiaX, CBA3aHHBIX C BEIICCTBAMUA
U UX IPAMEHEHUEM;

-c()OpMHUPOBAHHOCTH YMEHUH TUTAHUPOBATH U
BBITIOJTHATh XUMUYECKUI SKCTIEPUMEHT
(mpeBpaleHus OpraHuYECKUX BEIIECTB MPH

- cpOpMHUPOBAHHOCTH MPEJICTABIICHUN: O XUMUYECKON COCTABIISIONICH
€CTeCTBEHHOHAYYHOU KapTHUHBI MUPA, POJIM XUMUU B IIO3HAHUU SIBIICHUM
IPUPO/IbI, B POPMUPOBAHUU MBIIUIEHUS U KYJIbTYPhl TUUYHOCTH, €€
(GYHKIMOHATIBHON IPaMOTHOCTH, HEOOXOJUMOH [T peleHHUs TPAKTUYECKUX
3a]1a4 ¥ HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOAHOMU Cpele;

- ¢hopMHpPOBAaHHOCTh YMEHUM BBISBIISATH XapaKTepHbIE IPU3HAKU U
B3aMMOCBSI3b U3YYEHHBIX MOHATHHA, IPUMEHATh COOTBETCTBYIOIINE MOHATHUS
IIpu OIMMCAaHUN CTPOCHUA U CBOMWCTB HCOPraHNYCCKUX U OPraHNYCCKUX
BEIIIECTB U UX MPEBPAIIECHUH; BBISBISATH B3aUMOCBSI3b XUMUUECKUX 3HAHUMH ¢
MOHATHUAMU U MPEACTABICHUAMU JPYTIUX CCTCCTBCHHOHAYYHBIX ITPEAMCTOB,
- ¢(OpMHUPOBAHHOCTb YMEHUI UCIIOIB30BaTh HAMMEHOBAHUS XUMUYECKUX
COEIMHEHUI MEKTyHApOJHOTO COI03a TEOPETUUECKON U MPUKIIAAHON XUMUU
U TPUBHAJIbHBIC HA3BaHUS BaXKHEHIINX BEIIECTB (AllETUJICH, TIIMLIEPHH,
deHon, popmanberu, yKCycHasi KUCiIoTa, IIMIHH, yrapHbIi ras,
YIJIEKUCTIBIN Ta3, aMMHUAK, TallleHast U3BECTh, HeTalleHasi H3BECTb, TUTheBas
coJla ¥ IPYruX), COCTaBIATh (POPMYJIIbl HEOPraHMUECKUX U OPraHUYECKUX




HarpeBaHuH, MMOJIy4YCHHE ATHIICHA U U3yYECHUE €TO
CBOWCTB, KAUECTBEHHBIEC PEAKLIUU HA aJIbCTUIbI,
KpaxmaJ, yKCYCHYIO KUCIIOTY; A€HATypaIHsl
0eIKOB MPH HarpeBaHHUM, LIBETHbIE PEAKLIUU
0€IKOB; MPOBOAUTH PEAKIIUN HOHHOTO 0OMEHa,
OIpeNIeNIATh CPeAy BOJHBIX PACTBOPOB,
Ka4eCTBEHHBIE pEaKIK Ha Cylb(daT-, KapOoHAT- U
XJIOpPU-aHUOHBI, HA KATUOH aMMOHMSI; peIaTh
HKCIIEPUMEHTANIBHBIC 33]]a4H 110 TEMaM
«Mertamib» 1 «HemeTranss») B COOTBETCTBHH €
NpaBUJIaAMU TEXHUKHU 0€301aCHOCTH TPU
oOpallleHnH C BellecTBaMU U J1a00paTOPHbBIM
000pyI0BaHUEM; TIPENICTABIATH PE3YIbTATHl —
XMMHUYECKOI'0 3KCIIepUMEHTa B (hopMe 3amnucu
YPaBHEHUI COOTBETCTBYIOIIUX PEAKIIUI U
(GbopMynHpoBaTh BHIBO/IbI HA OCHOBE ITHX
pe3yIbTaToB;

BEIIECTB, YPABHEHUS] XUMHUYECKUX PEAKLUH, OOBACHITH UX CMBICI,
IIOATBEPKIaTh XapaKTEPHbBIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOLIMMU IKCIIEPUMEHTAMHU U 3aIUCAIMU YPABHEHUN XUMUYECKUX
peaKIuii;

- ¢(OpPMHUPOBAHHOCTb YMEHUH YCTaHABIMBATH MPUHAICKHOCTh H3yYCHHBIX
HEOPraHUYECKUX U OPraHMYECKHUX BELIECTB K OIPEIEICHHBIM KIaccaM U
rpyIIaM COeAMHEHUH, XapaKTepU30BaTh UX COCTaB U BaKHEHIINE CBOMCTBA;
OIpeNeNATh BUIbl XUMUUECKUX CBsA3EH (KOBaJEHTHAs!, HOHHA,
MeTaJIJIN4€eCKast, BOAOPOIHAs ), TUIIbI KPUCTAININYECKUX PEIIETOK BEIIECTB;
KJ1accu(puIUpOBaTh XMMUYECKHUE PEAKLIUY;
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2. CTPYKTYPA U COJAEPX KAHHUE OBIIEOBPA3OBATEJIBHOM TUCIUATILINHBI

«XHUMUSA»

2.1. O0beM TUCHUIINHBI U BBl y4eOHOH padoThl

Bupa yueOHoii padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 72
B T.4.

OcHoBHOe coJep:kaHue 64
BT. U..

TEOpeTUIEeCKoe 00ydeHne 30
PAKTUYECKHUE 3aHSTUS 34
W3 HHUX: JaOOpaTOPHBIE 3aHATHS 10
IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE CO/lep:KaHMe (Codep:KaHue 5
MPUKJIAJTHOI0 MOIYJIfA)

BT. U..

TeopeTudeckoe o0ydeHue 2
IIPAKTUYECKUE 3aHATUS 4
ITpomexyTounas arrectamusi (In¢depeHIMPOBAHHBIN 3a4€T) 2
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2.2. TemaT4yecKMil IJIAH U COJAEPKAHNE JUCUUIITIMHBI «XUMMS»

dopMupyem
HaunmeHoBaHue Coaep:xanue yueOHOro MaTepuasa (0CHOBHOe U NPodecCHOHAIBHO- O0bem ble
pa3iesioB U TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIC U NPAKTHYECKUE 3aHATHSA, IPUKJIAJHONA MOAYJIb | 4YaCOB |KOMIIETEHI
70
1 2 3 4
OcHoBHOE coiep:kaHue 64
Paznesn 1 OcHOBBI CTPOEHHUSA BelleCTBA 8
Tema 1.1. CoBpemenHasi Mojejb cTpoeHusi aroMa. CHUMBOJIMYECKUH SA3BIK XHMUU. 2 OK 01
Crpoenne atomMoB XUMHUECKUH  3j1eMeHT. ONeKTpoHHass KoHpurypauus aroma. Kiaccuduxanus
XHMHYECKHX JJIEMEHTOB | XMMUYCCKHX 3JEMEHTOB (s-, P-, d-aeMeHTbhI). BajeHTHBIC 3JIEKTPOHBI. BaneHTHOCTB.
U MPUPOJIA XUMHYECKOil | DIEKTpOHHAs IPUPOAA XMMHMYECKOM CBS3U.  OJIEKTPOOTPHULIATEIBHOCTh.  Buabl
CBSI3H XUMHAYECKON CBSI3U (KOBaJCHTHAs, NOHHAS, METAJUTMYECKas, BOJOPOIHAS) M CIIOCOOHI ee
o0OpaszoBaHHs
IIpakTnyeckune 3aHATHA 2
1 Pemenue 3ajaHMii HA HCHOJIb30BAHME XMMHMYECKOH CHMBOJIMKH M Ha3BaHUH
COCJMHEHHI 110 HOMEHKJIAType MEXIYHapOJHOI'O COK3a TEOPETUYECKONW M MPHUKIAJIHOU
XUMHUHM U TPUBHAJIBHBIX Ha3BaHWM JJI COCTABIEHUS XUMUYECKUX (POPMYJ JBYXaTOMHBIX
coenHeHUil (OKCUAOB, Cyab(GUAOB, THAPUIOB M T.II.) M JAPYrMX HEOPraHUYECKUX
COEIMHEHMI OTJIeNbHBIX Ki1accoB. [IpakTuyeckue 3ajaHusl HA YCTAHOBJICHHUE CBSI3U MEXKIY
CTPOCHMEM aTOMOB XHMHYECKUX DIJIEMEHTOB U IEPUOJUYECKUM H3MEHEHHEM CBOWCTB
XUMHUYECKUX DJIEMEHTOB M HMX COEIMHEHUH B COOTBETCTBUM C IOJOXKEHUEM
[leprognueckoi CUCTEMBI.
Tema 1.2. IIpakTuyeckue 3aHATHSA 4 OK 01

12



IHepuoauveckuii 3aK0H 1
Tab6auua J.1.
MenpeneeBa

2 [lepuoanyeckasi cucteMa XuMu4ieckux 3j1eMeHToB .. MenneneeBa. Ouznueckuit
cmbicn Ilepuonuueckoro 3akonHa J[.M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHUS
CBOWMCTB XMMHYECKHUX DJIEMEHTOB, 00pa3yeMbIX WMH IMPOCTHIX M CIOXHBIX BEIIECTB B
COOTBETCTBHUH C IIOJIOKCHHEM XHMHUYECKOro 3jeMeHTa B Ilepmommueckoil cucrteme.
MupoBo33peHueckoe U HaydyHoe 3HadeHue [lepuomguueckoro 3axkona /[.M. Menneneesa.
[Ipornossl JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX AJIEMEHTOB.

3 PemeHue mNPaKTHKO-OPMEHTHPOBAHHBLIX  TeOPeTHYECKHX  3a/laHUil  Ha
XapakTEepU3alUI0 XUMHUYECKUX JJIEMEHTOB «MeTayminyeckue / HEeMETaUTMYEeCKHe
CBOﬁCTBa, QJICKTPOOTPULATCIIBHOCTE XHUMHUUYCCKUX J3JICMCHTOB B COOTBCTCTBHUH C HUX
AJICKTPOHHBIM CTPOECHHEM M TIOJIOKEHHEM B IEPUOJAMYECKOM CHUCTEME XHMHYECKHX
anemenToB JI.W. MenaeneeBa»

OK 02

Pa3nen 2 Xumuueckue pea

KM

Tema 2.1. Tunsl
XUMHYECKHX pPeaKkuuid

Knaccndpukanusi 1 TUNBI XMMHYECKMX PEAKIUH € y4aCTHEM HEOPraHM4YeCKHX
BemiecTB. CocTaBieHUE YpaBHEHUW pEAKIUN COCAUHEHUs, PA3JIOKEHUS, 3aMEIICHUs,
oOMeHa, B T.4. PEaKIUi TOPEHHS, OKUCICHUS-BOCCTAHOBJICHUS. Y PAaBHCHUS OKHUCIICHUS-
BoccraHoBjieHus. CteneHb okuciaeHus. OKUCIUTENb U BOCCTaHOBHUTENb. COCTaBICHUE U
YPaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH METOAOM 3JIEKTPOHHOIO
Oaanca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU B MPHUPOJE, MPOU3BOICTBEHHBIX
MPOLECCAX U KU3HEAEATEIIbHOCTH OPraHU3MOB

HpaKanecmle 3aHATHUSA

4 KosmvecTBeHHbIe OTHOIIEHHUS] B XMMHMH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XUMHUU U PACUEThl IO YPABHEHUSAM XUMHUUYECKHUX peakiuil. MoJlb KaKk eMHUIA KOJINYECTBA
BeniecTBa. MoisipHas mMacca. 3aKOHBI COXPAaHEHHUSI MacChl M JHEPruu. 3akoH ABOraapo.
Mounsipabiii 00beM razoB. OTHOCHTENbHAsl IUIOTHOCTh Ta3oB. PacueTsl MO ypaBHEHUSIM
XUMHUYECKHX PEaKLUi C MCIIOJIb30BAaHHUEM Macchl, 00beMa (HOpMallbHbIE YCIIOBHS) ra3oB,
KOJIMYECTBA BEIIECTBA

OK 01
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Tema 2.2. Teopus 3JIEKTPOJIMTHYECKOMI AMCCOLMALMH. Honsl. DNEKTPOJUTHI, 2 OK 01
DJIeKTPOIUTHYECKAS HeaeKTposuThl. Peakunu monHoro oOmena. CocTaBieHHE peakiuii MOHHOTO OOMeHa OK 04
AMCCOUMALMSI M HOHHBIM | IyTEeM COCTABJIEHUS KX TOJHBIX M COKPAILIEHHbIX HOHHBIX YypaBHEHUW. KucCioTHO-
o0MeH OCHOBHBIE€ PEaKUMU. 3a/1aHHsI HA COCTABJIIEHUE MOHHBIX peakuuii. KonTposbHas padora

1 «CTpoeHue BenecTBa H XUMHYECKUE PeaKIIHN»

IpakTHYecKHe 3aHATHS 2

5 Jla6opaTopHas padora 1 «Tunbl xXumudeckux peaxkumuii». McciaenoBanue TUIOB (10O

COCTaBY U KOJIMYECTBY MCXOJIHBIX U OOpPa3yIOIIMXCS BEIIECTB) U NMPU3HAKOB XUMUYECKUX

peakuuii. IlpoBeneHue peakuuid HOHHOIO OOMEHa, OINpEAENEHUE Cpeabl BOJHBIX

pacTBOPOB. 3a7aHusl HA COCTABJICHUE HOHHBIX PEaAKIUil
Pa3znen 3 CTtpoeHue u CBOIMCTBA HEOPraHUYECKHUX BelIeCTB 18
Tema 3.1. IIpenmer Heopranmveckoii xummuu. Kraccudukanus HEOpraHHYECKHUX BEIIECTB. 2 OK 01
Knaccupuxanus, [Ipocteie u cioxkubie BemiecTBa. OCHOBHBIE KJIAcChl CJIOKHBIX BEHIECTB (OKCHIBI, OK 02
HOMEHKJIATYpa U THUAPOKCHUIBI, KHUCIOTHI, COJH). B3auMOCBSI3b HEOPraHUYECKUX BEIIeCTB. ATrperarHbie IIK 1.1
cTpoeHue cocTosiHUS  BemecTBa.  Kpucrajuimueckue ©  amMOpHBIC  BEIIECTBA.  [HIIBI
HEOPraHHYeCKUX KPUCTAIJIMYECKUX PEIIeTOK (aroMHas, MOJEKYyIsSpHas, WOHHAas, MeTalInyecKas).
BellleCTB 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMYECKOW PEHICTKU.

3aBUCUMOCTh XMMHYECKOM aKTMBHOCTH BEIIECTB OT BUJA XMMHYECKOW CBSI3U W THUMA

KpUCTAJUTMYECKOU pernieTku. [I[puamHbl MHOTOOOpPAa3us BEIIECTB

IIpakTHYeckue 3aHATHS 2

6 HomenksaTypa HeopraHM4ecKHX BeleCTB: Ha3BaHHE BEIIECTBA MCXOAS M3 HX
XUMHUYECKOH (DOpPMyYIBI WM COCTAaBICHHE XUMHUYECKOW (OPMYNbI MCXOAS U3 Ha3BaHUs
BenlectBa 1o MexayHaponHoil (MIOITAK) unu TpuBuanbHON HOMeHKiIarype. Pemienue
MPAKTUYECKUX 3aJaHui MO Kiaccu(UKaluy, HOMEHKJIAType M XUMUYECKUM (popmyiam
HEOPraHMYECKHUX BELIECTB PA3JIMYHBIX KJIACCOB (YrapHBIM ras, YriIeKMCIbIM ras, aMMHaK,
raiieHasi U3BeCTb, HETalleHasl U3BECThb, INThEBAs COJA U JPYIHX): HAa3bIBaTh U COCTABIIATH
(hopMyJIbl XUMUYECKUX BELIECTB, OMPEAENIATh MPUHAAIE)KHOCTh K KiIaccy.

Hctounnku xuMudeckoit nHpopMmaiuu (cpeacTB MaccoBoit MHGopmaiuu, cetb HTepHeT
u gnpyrue). I[louck wuHPOpManuu 1O Ha3BaHUSAM, HIACHTHPHUKATOpPAM, CTPYKTYpPHBIM

bopmynam

14




Tema 3.2. Pu3uko-
XHMHYeCKHeE CBOiiCTBA
HEOPraHU4eCcKHX
BeILECTB

Metaaabl. OO0mue ¢usnyeckne M XUMHUYECKHE CBOHCTBa MeTauioB. CrocoObl
NOJy4yeHHs. 3HAYCHHE METAJUIOB U HEMETaUIOB B IPUPOJE M SKU3HEAEATEIbHOCTU
YenoBeKa MW OpraHm3MoB. Koppo3usi MeTayuioB: BUABI KOPPO3WH, CIIOCOOBI 3aIlUTHI
METAJUIOB OT KOPPO3UHU

Hemertamnbl. O0mue pu3nyeckue ¥ XUMUYECKHE CBOMCTBA HEMETaIOB. TUITHMYHBIC
ceoiictBa HemetayioB [V— VII rpynn. Knaccudukanus u HOMEHKIATypa COSAMHEHUI
HemeTaoB. KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B IPHPOJIE

XHUMHYecKHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHM4YeCKHX BellecTB (OKCH[OB,
THIPOKCUIOB, KUCIIOT, COJEH U Jp.). 3aKOHOMEPHOCTU B M3MEHEHUU CBOWCTB MPOCTHIX
BEIIECTB, BOJOPOAHBIX COEIMHEHUH, BBICIIUX OKCHJOB M I'MIpokcuaoB. KoHTpoJbHas
padora 2 «CBoiicTBa HEOPraHMYECKHUX BeleCcTB)

IlpakTH4yeckue 3aHATUA

7 CocTaBiieHHe YPABHCHHH XMMHYECKHX PEAKIUI C y4yacTUEM IPOCTBIX M CIIOKHBIX
HEOPraHWYECKUX BEIECTB: METAJUIOB M HEMETAJUIOB; OKCHJIOB METAJNIOB, HEMETAUIOB U
aM(pOTEepHBIX DJIEMEHTOB, HEOPTraHMYECKUX KHUCIOT, OCHOBaHMA U  aM(OTEpHBIX
TUJIPOKCHJIOB; HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOLIMX UX CBOWCTBA.

8 PeuleHue NPakTHKO-OPHEHTHPOBAHHBIX TeOPeTHYECKUX 3aJaHUH Ha CBOMCTBA,
COCTaB, MOJy4YeHHE U 0€30MacHOE HUCITIOIh30BAHNE BAKHEUIIINX HEOPTaHUYECKUX BEIICCTB
B OBITY U MTPAKTUYECKON JEATETLHOCTH YEeTIOBEKa

OK 01
OK 02
IIK 1.1

Tema 3.3.
NpenTnduxanus
HEOPraHU4ecKux
BelLIECTB

IIpakTHYecKkue 3aHATHSA

9 JIaGopatopHas padora 2 «neHTH(UKANUSA HEOPraHMYECKUX BellecTB». PemeHue
OKCIICPUMCHTAJIBHBIX 3aJa4d 110 XUMHYCCKUM CBOMCTBAM METAJNIOB H HEMCTAJIJIOB, IIO
pacro3HaBaHMIO M TOJYYEHHUIO COCAMHEHUI METauloB M HeMmeTasioB. VaeHTudukarys
HCOPraHNMYCCKUX BCIICCTB C HCIIOJIB30BAHUECM HUX (bHSI/IKO-XI/IMI/ILIGCKI/IX CBOP'ICTB,
XapaKTepHBIX KaueCTBEHHbIX peakiuii. KauecTBeHHbIe peakunu Ha cynbdar-, kKapOoHaT- U
XJIOpUA-aHWUOHBI, HA KATUOH aMMOHUSA

OK 01
OK 02
OK 04

Pa3nesn 4 CtpoeHue 1 CBOHCTBa OPraHU4eCKUX BellecTB

20
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Tema 4.1.
Knaccupuxanus,
CTPOEHHE 1
HOMEHKJIaTypa
OpPraHMYecKuX BellecTB

IlosiBIeHMe M pa3BUTHE OPraHU4YecKOM XMMHMH Kak Hayku. IIpenmer
OpraHMYeCKOM XuMuu. MecTo M 3HAY€HUWE OPraHWYeCKOM XUMHM B CHCTEME
€CTECTBEHHBIX HayK. XHMHYECKOE CTPOCHUE KAaK IOPSAOK COCIMHEHMS aTOMOB B
MOJIEKYJIE COIJIACHO HX BAJIEHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPUM XUMHUYECKOIO
CTpPOEHMsSI OpraHuueckux coenuHeHudi A.M. bytnepoBa. VYriepoaHslii ckener
OpPraHUYECKOM MOJIEKYJBl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XMMHMYECKOIO CTPOCHUS
Monekyn. M3omepust m wuzomepsl. llonste o QyHKIMOHanbHOM Tpymme. Paaukar.
[Ipunuunsl  kjnaccuuKaluy  OpraHMYecKHMX  COeQuHeHui.  MexayHapoaHas
HOMEHKJIaTypa M IPUHLUIIBI HOMEHKJIATyphl OpraHudyeckux coequHeHui. Ilonstue 00
a30TCoJEpKaIUX COEIUHEHUAX, OHMOJOrMYECKH aKTHUBHBIX BellecTBax (yIjeBoJax,
KHpax, Oeiakax W Jp.), BBICOKOMOJEKYJSPHBIX COEIMHEHHUSIX (MOHOMEp, TOJIHMED,
CTPYKTYPHOE 3BEHO)

IlpakTH4yeckue 3aHATUA

10 HomeHk1aTypa OpraHM4ecKHX COeJUHEHUH OTIAeJbHBIX KJIACCOB (HACHIIICHHBIE,
HEHACBILICHHBIE U APOMATUYECKUE YTIIEBOJOPObI, CIUPTHI, (EHObI, albJACTH/Ibl, KETOHBI,
KapOOHOBBIE KHUCIOTHI M Jp.) CocTaBieHHWE MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(dbopMyll OpraHMYECKHX BEIIECTB OTAENBHBIX KIACCOB, HCIONB3YSd HUX HAa3BaHUS IIO
CUCTEeMAaTUYCCKOW M TPUBHAIBLHON HOMEHKIJIAaType (ITHIICH, alleTHIICH, TIUIepruH, (GeHom,
dbopManpaeru, YKCycHas KHCIOTa, IMIMH). Pacdersl mpocreiimieid  Gopmymsl

OpPraHMYECKOI MOJIEKYJIbI, UCXO/S U3 JIEMEHTHOro cocTana (B %)

OK 01
IIK 1.1
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Tema 4.2. CBoiicTBa
OpPraHuYecKux
coeTNHeHu

DU3HKO-XUMHYECKHE CBOMCTBA OPraHMYeCKUX COCUHECHUN OTAeIbHbIX KJIACCOB
(ocobenHocTH Kiaccu(UKalMKM U HOMEHKJIATYphl BHYTPH KJlacca; TOMOJIOTUYECKUH psll U
obmas dopmyna; uzomepus; (GpU3NUIECKHE CBOICTBA; XUMHUYECKHE CBOWCTBA; CIOCOOBI
MOJTYy4YCHUS ):

— TpeeNbHBIC YTICBOIOPOAbI (aTKaHbl U IUKIOATKAHbI). ['opeHre MeTaHa Kak OJUH
13 OCHOBHBIX MCTOYHHMKOB TE€IJIa B MPOMBINIICHHOCTH U ObITy. CBOWMCTBA MPUPOAHBIX
YIIIEBOIOPOIOB, HAXOXKICHUE B TIPUPOJIE ¥ IPUMEHEHHE aJTKaHOB;

— HempeJesbHble (aJIKEHbl, AIKUHBl W AJIKAJWEHBl) U apOMaTHYECKHE YTIEBOJOPOJBI.
lopenne ameruneHa Kak WCTOYHHK BBICOKOTEMIIEPATYPHOTO IUIAMCHH IS CBAPKH H
PE3KH METaJNIOB

— KUCJ0POcoep:KalIue coeTUHEeHUs (CTUPTHI U PEHOJIbI, KapOOHOBBIC KHCIIOTHI U
3¢upBl, anbAETHAbBl W KETOHBI, JKUPBI, yrieBoasl). [IpakTuueckoe mpuMeHEHHE
STWICHIJIMKOJS, TiWIepuHa, ¢eHona. [IpuMenenue dopManbaeruaa, aneTalibIeTH/Ia,
YKCYCHOHM KHCIOTHL. MbllIa KaK COJM BBICIIMX KapOOHOBBIX KUCJIOT. Mololue CBOWCTBA
MbLIa

— a3oTcojAep:kaiiue coequHeHHsl (aMUHBI M aMHUHOKHCIOTBI,  OCJIKH).
BreiCOKOMONIEKYISIpHBIE  COSAMHCHHSI (CHHTETUYCCKUE H  OHOJOTHYCeCKH-aKTHBHBIC).
Monomep, momumep, CTPYKTypHOe 3BeHO. [lommMmepusamusi STHJIEHAa KaK OCHOBHOE
HaIPaBJICHUE €T0 MCIIOIh30BAHHUS.

I'enetnueckas CBSI3b MEXKIY KJIACCAMH OPTaHUYECKUX COCTMHEHUN

IIpakTHYecKkue 3aHATHA

11 CpoiicTBa oOpraHn4yecKMX COeJMHEHUH OTAeJbHBIX KJACCOB (TpUBHAJbHAs U
MEXKJIyHapoAHas HOMEHKJIAaTypa, XHUMHUYECKHE CBOMCTBA, CHOCOOBI  IMOJyYCHHMS):
npeneabHble (aNKaHbl U UKIIOAJIKaHbl), HETIPEAeIbHbIE (aJIKEHBI, AIKUHBI U aJIKaJUEHbl) U
apOMaTUYeCKHUe YTJIeBOJOPObl, CHUPTHl U (PEHOJNBI, KapOOHOBBIE KHUCIOTHI U S(UPHI,
abJIeTU/Ibl U KETOHBbl, AMUHbl U AMHUHOKHUCJIOTBI, BBICOKOMOJIEKYJISIPHbIE COEAMHEHMS.
3aJaHusl Ha COCTaBJIEHUE YPAaBHEHUN XMMHMUYECKHX PEAKLUM C y4aCTMEM OPTraHUYECKUX
BEIIECTB HA OCHOBAHUHU UX COCTaBa U CTPOEHUS

12 CocraBienne cxeM peakuuid (B TOM UHCI€ MO TNPEIJIOKEHHBIM IIEMOYKaM
MPEBPAIICHUI), XapaKTEPHU3YIONINX XUMHUYECKUE CBONCTBA OPraHUYECKUX COCTUHEHUN
OTJIENBHBIX KJIACCOB, CIIOCOOBI UX TOMYyYEHHUS M Ha3BAaHUE OPTaHUYECKUX COCIUHEHUH 10

TPUBHAJIBHON WIM MEKyHAPOJHON CHCTEMAaTHYECKON HOMEHKIIAType.

OK 01
OK 02
OK 04
IIK 1.1
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PemreHne  NpakTUKO-OPUEHTUPOBAHHBIX  TEOPETUYECKMX  3aJaHMM HA  CBOMCTBA
OpPraHUYECKUX COCIMHEHUH OTIEIBbHBIX KJIACCOB

13 Jlaboparopnasi pa6ora 3 «lIpeBpamieHusi OpraHuvecKHX BellleCTB MpH
HarpesaHum». [lonydeHnne sTuneHa u U3yd4eHue ero CBOMCTB. MoaenupoBaHue MOJIEKYII U
XMMHMYECKHX TPEBPAILCHUI HA IPUMEpPE dTaHa, STUWICHA, alleTUIIEHA U Jp.

Tema 4.3.
Nnentunduxanus
OPraHMYecKuX BellecTB,
HX 3HAYEHHE U
npuMeHeHHne B ObLITOBOW 1
MPOU3BOJACTBEHHOMI
AeATEJILHOCTH YeI0BeKa

Buoopranuyeckue coequHenus. [IpuMeHnenue u OMOIOTUYECKAsT POJIb YTIIEBOJIOB.
OxwuciieHue yriieBoJI0B — HCTOYHHUK SHEPTHU JKUBBIX OpraHn3MoB. O0JIacTH PUMEHEHUS
aMUHOKHUCIIOT. [IpeBpamienus OenkoB NUIM B opranm3Me. buonormueckue (GyHKINN
0enkoB. bruonornveckne GyHKIMH )KUPOB.

PoJib oprannyeckoil XUMHUH B pellieHHH NMPoOJIeM nuineBoii 6e3omacuocTu. Poib
OpPraHUYeCKON XMMHHU B PEIICHUU MPOOJIEM YHEPreTHUECKOW Oe30MacHOCTH, B Pa3BUTHH
MEIWIMHBI, CO3JaHMM  HOBBIX  MAaTEpPHAJIOB, HOBBIX  HCTOYHHKOB  DHEPTHH
(ambTepHATUBHBIC UCTOYHUKHU 3HEpruu). OMacHOCTh BO3JCHCTBUS HA KHBbIE OPraHU3MbI
OpPTaHMYECKUX BEIICCTB OTACIBHBIX KJIAcCOB (YIJIEBOAOPOIBI, CIUPTHI, (HEHOJIBI,
XJIOPOPTaHUYECKUE TPOM3BOJHBIC, AIBJCTUABI M JIp.), CMBICI IOKa3aTels NpeaeiIbHO
normyctuMor KoHneHTpanuu. KoHTposibHasi padora 3 «CTpykTypa M CBOMCTBA
OpraHHYecKHX BellecTB)

IlpakTH4yeckue 3aHATHA

14 JlaGopatopnas padora 4 «HaeHTudukanmusi OpPraHMYecKUX CoeIUHEHUH
OT/IeJIbHBIX KjIaccoB» VneHTuduKams opraHMuecKuX COCTUHEHUN OTAENbHBIX KIACCOB
(Ha TpuMepe anbpACTUIIOB, KpaxMajia, YKCYCHOM KHCIOThI, O€ITKOB W T.I.) C
WCIONIb30BaHUEM WX (U3UKO-XMMHUYECKUX CBOWCTB U XapaKTEPHBIX KayeCTBEHHBIX
peakuuii. Jlenarypaumsi Oenka nmpu  HarpeBaHuW. [[BeTHble peakiuu  OENKOB.
Bo3HUKHOBEHNE aHATUTUYECKOTO CUTHAja C TOYKH 3PEHHS XUMMUYECKUX MPOLECCOB IMpHU
MPOTEKAHWU KAYECTBEHHOW PEaKIIMH, MO3BOJISIONIEH HIACHTU(PUIIUPOBATH MPEIT0KECHHBIC
OpraHUYECKHE BEILECTBA

OK 01
OK 02
OK 04
IIK 1.1

Pa3nes S Knnernyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUA XUMHUYECKUX pPeaKuii
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Tema 5.1 Cxopocthb
XHUMHYECKHX peaKkIuid.
XuMH4yecKoe

CxopocTh peaknuu, ee 3aBHCHMOCTh OT Pa3JIn4YHbIX (AKTOPOB: INPUPOALI
pearupyromux BEIIEeCTB, KOHUEHTPALUU pEarupyrolMX BELIECTB, TEMIIEpaTypbl U
TUTOIIAM PEaKIMOHHON MOBEpXHOCTHU. TersioBbie 3(h(heKThl XUMHUYECKUX peaKIfid. DK30-
U 3HJIO0TepMHUUYECKHE, peakiuu. OOpaTUMOCTh peakiuid. XUMHUECKOe PABHOBECHE U €ro
CMEILICHUE M0/ JEHCTBHEM pa3IU4YHbIX (AKTOPOB (KOHLEHTpPAIUMS PEAareHTOB WU
IIPOAYKTOB PEAKLMHU, JABJIECHUE, TeMIepaTrypa) JUlsl CO3AaHUS ONTHUMAJIbHBIX YCIOBUH
IIPOTEKaHUs XUMUYeCKHX Ipoueccos. [Ipunnun Jle [laTense

OK 01
OK 02
IIK 1.1

HpaKTI/I‘{CCKI/Ie 3aHATHSA

15 PemreHne NpakTHKO-OPMEHTHPOBAHHBIX 3aJaHNI HA aHAIU3 PAKTOPOB, BIUSIIOMINX
Ha H3MEHEHHE CKOPOCTH XHWMHUYECKOW peakluu, B T.4. C MO3ULIUNA OSKOJOTHYECKH
1[e1ecoo0pa3HOro MOBEAEHUS B OBITY M TPYAOPAaBHOBECHEBOW JEATENBHOCTU B IIEJIAX
COXPAHEHHUS CBOETO 37I0POBbs U OKPYXKAIOIIEH MPUPOIHON CPEIbl.

16 Pemenue nMpakTUKO-OPUEHTHPOBAHHBIX 33/IaHUH HA MpUMeHeHHe npuHOuna Jle-
HlaTenbe 1151 HAXOXKICHUS HAIIPABJICHUS CMEIIEHUS PAaBHOBECUSI XUMUYECKON pEaKINu 1
aHayu3 (PaKTOPOB, BIUSIOLIUX HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHS

OK 01
OK 02
IIK 1.1

Pa3znen 6 PacTtBopsl

Tema 6.1.
IonsTHe 0 pacTBOpax

PacTBopenne kak ¢Qusnko-xumuyeckuii mnpouecc. PactBopel.  CrnocoObl
IIPUTOTOBJIEHUS] PAcTBOPOB. PacTBOprMOCTh. MaccoBasi 0 pPaCTBOPEHHOIO BEILECTBA.
CwMmbIcnT TOKazaTessl NpeleNbHO JOMYCTUMOM KOHLEHTPAallMd W €ro HMCIOJb30BaHUE B
OlLIEHKE »JKojoruyeckoi Oe3zomacHocTu. IIpaBuia 3KOIOTHYECKH IEeNeco00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOW JEATEIBHOCTH B LENSIX COXPAHEHMsI CBOETO 3/10POBbs U
OKpY)KaloIlleld IMPUPOAHOM Cpelbl; ONAaCHOCTb BO3AECHCTBHUS HA JKUBBIE OPTraHU3MBI
OIIPEJICJIEHHBIX BEILECTB.

Pemenne  mpakTUKO-OPUEHTHPOBAHHBIX  PACUETHBIX  3aJaHUH  HA  PacTBOPBHI,
HCIOJIb3yeMbI€ B OBITOBOM U MPOU3BOJICTBEHHON JESITEIbHOCTH YEJIOBEKa

OK 01
OK 02
OK 07
IIK 1.1

Tema 6.2. UccenoBanue
CBONCTB PacTBOpPOB

IIpakTHYecKkue 3aHATHS

17 JIabopaTopHas padorta S «IIpurorosiieHue pacTBopoB». [Ipurorosinenue pacTBopoB
3a/laHHOM (MaccoBoil, %) KOHLIEHTpalUH (C IPaKTUKO-OPUEHTUPOBAHHBIMHU BOIPOCAMH) U
OIIpeJIeJICHUE CPEllbl BOJHBIX pacTBOPOB. Perienue 3a1a4 Ha IPUrOTOBIIEHUE PACTBOPOB

OK 01
OK 02
OK 04
IIK 1.1

19




IIpogeccuonaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Coiep:KaHNe NPUKJIATHOTO MOAYJIsT)

Pazgen 7 Xumus B ObITY M IPOU3BOJACTBEHHOM 1€ATEILHOCTH YeJI0BeKa

Tema 7.1 Xumus B ObITY
U MIPOU3BOICTBEHHOM
AeATeJILHOCTH YeJI0BeKa

HogBeiilumne J0CTHKEHUS XMMHUYECKO HAYKM M XHMHYECKOH TexHoJiormu. Poib
XUMHH B O0OECMEYEHHH SKOJOTHYECKOW, DHEPreTHYECKON M TUIIEeBOW OE30MacHOCTH,
pazButud MeaunuHbl. [IpaBuia moucka W aHalIM3a XUMHYECKOW HMHPOpMAIUU U3
pa3MYHBIX MCTOYHUKOB (Hay4yHass M y4dyeOHO-Hay4yHasl JUTEpaTypa, CPeACTBA MAacCCOBOM
nHpopMmanuu, cetb UHTEpHET)

HpaKTI/I‘{CCKI/Ie 3aHATHSA

18 IMouck U aHaIU3 KeiicOB 0 MPUMeHEHHH XMMHYECKMX BelIeCTB M TEXHOJIOTHH C
yueTtoM Oynaymeil npodeccHOHaJbHOW — AEATENbHOCTH IO TeMaM: Ba)kKHeHIIne
CTPOUTCIIBHBIC MAaTCpUalibl, KOHCTPYKIIHUOHHBIC MaTCpHajibl, KPpaCKHU, CTCKJIO, KCpaMUKa,
MaTepuaibl s 3JEKTPOHUKH, HaHOMAaTepUallbl, TEKCTUJIbHBIE BOJIOKHA, HCTOUYHUKHU
OHCPIUHr, OPraHNnv4CeCKUC 1 MUHCPAJIbHBIC y,I[O6pCHI/I$I, JICKApCTBCHHLIC BCIICCTBA, OBITOBAs
XUMHUSL.

19 3ammra: IlpeacrasiieHne pe3yJIbTaTOB pellieHUs] KeiicoB B (popMe MUHH-I0KJIA/Ia
¢ mpe3eHTanuei

OK 01
OK 02
OK 04
OK 07
IIK 1.1

IIpome:kyTouHas arrecTauus Mo AucuumnanHe (anddepeHIUPOBaAHHbINA 3a4eT)

Bcero

72
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3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
T CHATIIAHBI

3.1. TpeGoBaHus K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00eceYeHnIo
Jns peanuzauuy MOporpamMmbl JAUCHUIUIMHBL MPEAYCMOTPEHBI CIEAYIOIINE CHelHalbHbIe
MOMEIICHHS: yUeOHBIN KAOMHET XMMHUHU M YICOHOM XUMHUYECKOU JTaO0OpaTOpUH.

Oo6opynoBanue y4eOHOro KabuHera (HArJsIHble MOCOOMN): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJIeld MOJIEKYJI, MOJEIN KPUCTANIMUECKUX PEIIETOK, KOJJIEKIIMH MPOCThIX U CJIOKHBIX BEIIECTB
W/WIM KOJUIEKIIMU TIOJIMMEPOB; KOJUIEKIMS TOPHBIX TOPOA W MHHEpajoB, Tabnuua MeHzeneesa,
yueOHbIe (hrIbMBI, HU(PPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

Texnn4yeckue cpeacTsa o0y4eHHMsi: KOMIBIOTEP C YCTPOUWCTBAaMHU BOCIIPOM3BEICHUS 3BYKa,
MPUHTEP, MYJIbTUMEINA-TIPOCKTOP C SKPAHOM, MYJIbTUMEINIHAS TOCKA.

Oo6opynoBanue Jadoparopuu W Ppado4Yux MecT JIaDOPATOPUM: MEH3YPKH, NHUIECTKHU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYIbI, IPEIMETHBIC U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaleJbHBIX peakluii, GuiIbTpoBalbHasg Oymara, MPOMBIBAIKHU, CTEKJISIHHbIE MPOOUPKHU, PE3HHOBBIC
npoOKu, (GoHapHKH, HAOOP PEAKTHUBOB, CTEKISHHBIC MATOYKH, IITATUBHI JUIS MPOOUPOK; MEPHBIC
HUJTUHAPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKU JIeIUTENbHbIC uauHapuaeckue (50-100 M), cTynku ¢
necTukoM, (appopoBbIe YAIIKH, MAHIETHI, (WIBTPHI OyMakKHBIC, BaTa, MapJsi, YacOBHIC CTEKJIa,
IIEKTPOTUINTKH, JTaOOpaTOPHBIC INTATUBBI, CIIUPTOBBIC TOPEIKH, CIIUYKH, TPHOOpP IS TOTydeHUS
ra3oB (win npoOUpKa ¢ ra300TBOJHON TPYOKO#), AeprKaTenu g MPOOUPOK, CKISTHKU JIJIsl XpaHEHUS
PEaKTUBOB, pa3JIaTOYHBIC JIOTKU; XuMuuyeckue crakanbl (50, 100 u 200 mi); mmarenu; MUHICTHI;
TUTENIbHBIE LIUMIIBL; CEKYHIOMEPHI (TaiiMepbl), MepHble podupku (Ha 10-20 M) U MepHbIE KOIOBI
(25, 50, 100 u 200 mur), BomsiHast OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC MAJ0YKH; KOHUYECKHUE KOJIObI
st TuTpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU s ompeneneHus pH u cranmapTHas
MHAMKATOpHAs IIKaJla; YHUBEPCAJIbHBIN UHIMKATOp; nuneTku Ha 1, 10, 50 M (unu go3atopsl Ha 1, 5
u 10 M), OropeTku 11 TUTPOBaHUS, MeaUIMHCKUE mmnpuiibl Ha 100—-150 mi, nabopatopHble W/uau
aHaJIUTUYECKHe Bechl, pH-MeTpsl, CymmibHBIN 1IKad, U Ip. T1abopaTopHOe 000PYI0BAHUE.

3.2. UupopmannoHHOe oOecnedeHne peajn3alui NporpaMmMbl

1. Jlng peanuzamuu mporpaMMmbl OuOIMOTeuHBIH (oHA 00pa3oBaTeNbHON OpraHU3alluu
JIOJDKEH HMMeeT Ie4aTHble U JJIEKTPOHHBbIE 0Opa3oBaTelibHble U HH(GOpPMAIMOHHBIE DPECYpPCHI,
pPEKOMEH/I0BaHHbIE Il UCIIOJIb30BaHMsI B 00pa30BaTeIbHOM IpOLECcce, HE cTaplie 5 JIeT ¢ MOMEHTa
W3JaHMS.

2. PexoMeHnyemMble TeyaTHbIC U3IaHUS 10 pealn3aiui 001eo0pa3oBaTebHON AUCIUTUINHBI
NPEJICTAaBICHBI B METOJMYECKUX PEKOMEHIAIUAX TT0 OPraHN3alui 00ydIeHUsI.

3.2.1. Ileuammniie uzoanusn
1. TI'abpuensn O.C. Xumus g npodeccuii U crenuaabHOCTeH TEXHUYECKOro mpoduis @ y4eOHHK
UL CTYA. yupexaeHuit cpea. nmpod. obdpazosanus / O.C.I'abpuensn, U.I'.OctpoymoB. — 4-e u3n.,
crep. — M : U3natenbckuii neHTp «Akagemus», 2020. — 272 c., [8] c. uB. ui.
2.AndpunorenoBa, M. B. Xumusa: YueOHMK M TPaKTUKyM sl CPEAHEr0 Mpo(hecCHOHAIBHOTO
obpazoBanus / . B. AadpunorenoBa, A. B. babkos, B. A.[lonkoB. — 2-¢ W31a. WCHp. U JIOIM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.
3. [leromuxuna, H. A. O6mas xumus: ydebnuk mis CIIO / H.A. p B. Munaesckas. — Ca;
[[leromxuna, -IletepOypr: Jlans, 2021. — 164 c.
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4. Huxonbckuii, A. b. XuHuHA: y4eOHHMK W TPAKTUKYM JIS CPEIHET0 MPOQEeCCHOHAITBHOTO
obpazoBanust / A. b- Hukonsckuii, A. B. CyBopoB. — 2-¢ u3a, mepepab. m mon. — MockBsa:
W3narenscrBo Opaiit, 2022. — 507 c.

3.2.2. /lononnumenvuvie ucmouHuKu
1. Tycesa, B, Xumus gns CIIO: yueObno-meroanaeckoe nmocodue EB. I'yceBa, M. P. 3uranmmuna,
J, N. Kynukosa. — Kazans: HUTVY, 2019. — 168 c.
2. http:/gotourl.ru/4790 (http://webelements.com/)
XUMHUYECKHX 3JIEMEHTaX U UX CBOMCTBaX

-Hanéxnast cnpaBounas wuHpopmanus o

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA30OBATEJIBHO
T CHATIIAHBI

KOHTpOJ'IB H OLCHKa pPEC3yJIbTaTOB 06y‘IeHI/I${ OCYHIECTBIACTCA B IIPOLECCEC IPOBCACHUIA

IPAKTUYECKUX 3aHSATMM U 7a00paTOpHbIX padoOT, TECTUPOBAaHUSA, a TAKXKE BBINOJIHEHUS
0o0yyarolMMUCs MHAMBHUIYAJIbHBIX 3aJaHUM, IMPOEKTOB, HCCIEAOBaHUN. Pe3ynbraTel 00ydeHHUs
OIpPEAEIAI0T, YTO OOydYaromMecs IOJKHBI 3HaThb, IOHUMAaTh M JEMOHCTPUPOBATH 10 3aBEPIICHUU
U3YYEHHUS JUCIUIUINHBI.

Jnst hopMHUpOBaHUs, KOHTPOJISI M OLEHKHA PE3YIbTaTOB OCBOCHUS YYEOHOW AMCIUTUIMHBI
UCIIONIB3YETCSI CHCTEMa OICHOYHBIX MEpPONPUATUN, MPEICTABISIONIas COOONH KOMIUIEKC Y4YeOHBIX
MEPONPUITHIA, COTIACOBAHHBIX C pe3yibTaTaMu 00yueHus u chopmynupoBaHHbXx ¢ yuerom OI'OC

COO (nmpenmetnsie pe3ynapTaTsl o quctuminie) u @I'OC CIIO.

Tunsl oeHOYHBIX

Ne | OK/TIIK | Moayas/Pazgen/Tema | Pesynabrar 00yuenus .
MeponpusATH
| | OcHoBHOe conep:kanue
1 ®opMyIHpPOBATH
Pa3nea 1. OcHoBBI PMyJHp
0a3oBble NOHATHUS U
CTPOEHMS BellecTBa
3aKOHbI XUMHHU
1.1 |OK 01 CrpoeHue aToMOB Cocrasnsars xumuueckue |1. Tect «CTpoeHune aToMoB

XUMHUYECKHX HJIEMEHTOB
U IPUPOJA XUMUYECKOU
CBA3U

(bopMyIIBl COeMHEHUH B
COOTBETCTBHUH CO
CTCTICHBIO OKHCIICHUS
XUMHUYECKHX JJIEMEHTOB,
MCXOJISl U3 BAJIGHTHOCTU U
ANIEKTPOOTPHUIATETFHOCTH

XUMUYECKHUX AJIIEMEHTOB U
IIPUPOJA XUMUYECKOMN CBAZH.

2. 3agaun Ha COCTaBIIEHUE
XUMUYECKHX (hopmy
JIBYXaTOMHBIX COE€IMHEHUI
(oxcua0B, cynb(hUI0B, THIAPUIOB
U T.IL.).

3. 3agaHus Ha UCIIOJIb30BAaHUE
XUMHUYECKOW CHMBOJIUKH U
Ha3BaHUM COEIMHEHHIT O
HOMEHKJIAType MEKITyHAPOIHOTO
COI03a TEOPETUUYECKOUN 1
MPUKIATHON XUMUU U
TPUBUAIBHBIX HA3BaHHM IS
COCTaBJICHUS] XUMUYECKUX
dbopMyI ABYXaTOMHBIX
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OK/IIK

Monyas/Paznen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHEIX
MeponpUusTHI

COCJIMHEHUH (OKCHJIOB,
Cynb(pUI0B, TUAPHUIOB U T.I1.) U
JIPYTHX HEOPTaHUUYECKUX
COCTMHEHUH OTACIBHBIX KJIAaCCOB

1.2

OK 01
OK 02

[Tepuonuueckuii 3aKOH U
tabmuma J[.1.
Meunpeneena

XapakTepu30BaTh
XUMHUYECKHE HJIEMEHTHI B
COOTBETCTBUH C UX
MI0JIO)KEHHUEM B
IIEPUOIUYECKON CUCTEME
XUMHUYCCKUX DJICMCHTOB
J.N. Menneneena

1. Tect «MeTamnnueckue /
HEMETaJNINYSCKHUE CBOMCTBA,
AIEKTPOOTPUIATEBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHHUEM M TOJIOKEHHEM B
MEePUOIUYECKON CUCTEME
XHUMHYECKUX 3eMeHTOB J[.1.
MemnneneeBay.

2. IIpakTryeckue 3aaHus Ha
YCTaHOBJICHUE CBSI3H MEXKIY
CTPOCHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U IEPUOANYECKUM
N3MEHEHNEM CBOMCTB
XHUMHYECKHX 3JIEMEHTOB U UX
COEIUHEHUIH B COOTBETCTBUM C
nonoxxenueM [leproanueckoit
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3aaHUs HA
XapaKTepU3alUI0 XUMHYECKIX
3JIEMEHTOB: «MeTtamndeckue /
HEMETaJNIMISCKHUE CBOMCTBA,
AIEKTPOOTPHUIIATENBHOCTD U
CPOJCTBO K DJIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C X 3JIEKTPOHHBIM
CTPOEHUEM M TOJIOKEHHEM B
MEPUONYECKON CUCTEME
XUMHYECKHUX DJIEMEHTOB

J.1. MenneneeBa»

Paznea 2. XumMuueckue
peakuuu

XapalcTemeBaTb THUIIBI
XUMHYECCKHUX peammﬁ

KontpoabHasi padora
«CTpoeHue BellecTBa U
XUMHYECKHE Peakum
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THNBI OLEHOYHEIX

Ne | OK/IIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHii
2.1 [ OK 01 THOBI XUMHUYECKUX CocTaBisATh peaKuu 1. 3amauu Ha cocTaBIECHUE
OK 04 |peakuuit COCJIMHEHMS, PA3JIOKEHUS, |YPABHEHUM pEeaKIINA:
obmeHa, 3aMelIeHusl, — COCIMHEHMU S, 3aMEIICHUS,
OKUCITUTEIBHO- pa3ioxeHus, 0OMeHa;
BOCCTAaHOBUTEIIbHBIE — OKHUCIIUTEIHHO-
peakiuu BOCCTAaHOBUTEJIBHBIX PEAKIIUA C
HCIIOJIb30BaHUEM METO/a
AIIEKTPOHHOIO OaiaHca.
2. 3a/1auu Ha pacyeT Macchl
BellecTBa UM 00bEMa
ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WiIH 00bEMY
OJIHOTO U3 YYaCTBYIOIIUX B
peaKL Uy BELIECTB; pacu€Thl
Macchl (00bEMa, KOJIMIEeCTBA
BEIIIECTBA) MIPOJYKTOB PEAKIUH,
€CIIM OJTHO U3 BEIIECTB UMEET
pUMecH
2.2 DNEeKTPOIUTHYECKAS CocTaBnsTh ypaBHEHUS 1. 3aanus HA COCTaBJICHHE
JUCCOLUAIUS M HOHHBIA |XMMHUYECKUX PeaKInu MOJIEKYJISIPHBIX U MOHHBIX
oOMeH MOHHOT'0 OOMEHa C peaxiuil ¢ ydacTueM KUcCJoT,
y4acTHEM OCHOBAaHHU U COJIEH,
HEOPTraHWYECKHUX BEIECTB |yCTAHOBJICHHE U3MEHEHUS
KHCJIOTHOCTH CPEIbI
2. JJaboparopnas padota "Turbl
XUMHUYECKUX peakuui”
3 Pa3nea 3. Crpoenue u |HccaegoBats crpoenue u|KonrpoabHas padora

CBONCTBA
HEOPraHu4ecKHuX
BeIlleCTB

CBONCTBA
HEOPraHu4eCKHX
BeIeCTB

«CBOMCTBa HEOPraHMYECKHUX
BELIECTB)
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OK/IIK

Monyas/Paznen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHEIX
MeponpUusTHI

3.1

OK 01
IIK 1.1

Knaccudukanms,
HOMEHKJIaTypa U
CTpOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudumnuposats
HEOpraHUYeCKue
BELIECTBA B COOTBETCTBUNU
C UX CTPOEHUEM

1. Tect «Homenkinarypa u
Ha3BaHHME HEOPTaHUUYECKUX
BEILECTB UCXO/IS U3 UX
XUMHYECKON (HOPMYITBI UITN
COCTaBJICHUE XUMHUYECKOMN
(bOpMyIIBI HCXOIS U3 Ha3BAHUS
BEIIECTBA 110 MEKyHAPOIHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCOBOM
JI0JIU (MacChl) XUMHUYECKOTO
3JIEMEHTA (COeAUHEHNS) B
MOJIeKyJIe (CMecH).

3. [IpakTrueckue 3aganHus 1Mo
KJaccu(uKalum, HOMEHKIIAType u
XUMHUYECKUM (hopMyriam
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONpPEAEIEHNE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMHUYECKOM
CBSI3U M THTIA KPUCTAIUTMYECKON
peleTKu

3.2

OK 01
OK 02
IIK 1.1

DOU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

YcraHaBIuBaTh
3aBHCUMOCTh (PU3UKO-
XUMHUYECKHUX CBOMCTB
HEOPraHWYECKUX BEIECTB
OT CTPOEHUSI aTOMOB 1
MOJIEKYJI, @ TAaK)Ke TUTIa
KPUCTaJUIMYECKOU
pelIeTKn

1. Tect «OcobeHHocTn
XUMHUYECKHUX CBOMCTB OKCUJIOB,
KHCIIOT, OCHOBaHU, aM(pOTEpHBIX
THJIPOKCHUJIOB U COJIEW».

2. 3agaHusi Ha COCTABJICHUE
YpPaBHEHUN XMUMHUUYECKUX PEAKIUI
C Y4aCTHEM IPOCTHIX U CII0KHBIX
HEOpPraHMYECKUX BEIIECTB:
OKCHUJIOB METAIIJIOB, HEMETAJLJIOB U
aM(pOTEepPHBIX IIIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUH U aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTAaHUUYECKUX
COJIEH, XapaKTEPU3YIOIIUX UX
CBOICTBa U CITOCOOBI OTYyYEHUSI.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
CBOMCTBA U MOJTYYEHUE
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THNBI OLEHOYHEIX

Ne | OK/IIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHii
HEOPraHMYECKUX BEIIECTB
3.3 | OK 01 Nnentudukarnus Uccnenosath 1. IIpakTUKO-OpUEHTUPOBAHHbIE
OK 02 |HeopraHmyeckux KAueCTBEHHBIC PEAKLIMM  |3a/IaHUSI 10 COCTABJICHUIO
OK 04 |BemecTB HEOPraHWYECKUX BEIIECTB |XMMUYECKUX PEAKIHM C y4aCTUEM
HEOPraHUYECKHUX BEILECTB,
UCIIOJIB3YEMBIX ISl KX
UICHTH(DUKAIIH.
2.Jlaboparopnast pabora:
“Unentudukanus
HEOPraHWYECKHUX BEIEeCTB”

4 Pa3nea 4. Crpoenue n |HMccaenoBars crpoenue u | Konrpoabnas padora
CBOIICTBA cBoiicTBa oprannyeckux («CTpoeHune u cBOMCTBA
OPraHMYecKux BelIeCTB OpPraHMYeCKHUX BelecTB»
BeleCTB

4.1 | OK 01 Knaccudukanms, KnaccudumupoBars 1. 3agaHus Ha coCcTaBlIEHUE
I[IK 1.1 |cTtpoenue u OpraHHYeCcKHe BEIIeCTBa B [HA3BaHUN OPTaHUYECKUX
HOMEHKJIaTypa COOTBETCTBUH C UX COEMHEHUH IO TPUBUAIIBHOW WIIH
OpPraHUYECKUX BEIIECTB |CTPOCHUEM MEXIyHApOIHOM
CHUCTEMAaTUYECKON HOMEHKJIATYype.
2. 3ajaHus Ha COCTaBJICHHE
MIOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hopMyI
OpraHWYECKUX BEILECTB
OT/IENIbHBIX KJIaCCOB.
3. 3ajaun Ha omnpezeneHue
npocreimen GopmyIibl
OpPraHWYECKON MOJIEKYJIbI, HCXOs
13 3JIEMEHTHOTO cocTana (B %)
4.2 | OK01 CBolicTBa OpraHuyecKux | Y CTaHaBIUBaTh 1. 3ananus Ha cocTaBlIEHHE
OK 02 |coennHeHMit 3aBHUCHUMOCTh (PU3HUKO- YPAaBHEHUN XUMUYECKUX PEAKIUN
OK 04 XUMUYECKUX CBOMCTB C y4acTUEM OPraHUYECKUX
K 1.1 OpPraHWYECKUX BEIECTB OT |BEILIECTB HA OCHOBAHUU UX

CTPOCHUA MOJICKYJI

COCTaBa U CTPOEHHUS.
2. 3agaHusi Ha COCTABJICHUE
YpaBHEHUN XMUMHYECKUX PEAKIUH,
WJUTFOCTPHUPYIONTUX XUMHUECKHE
CBOICTBA C Y4ETOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX PEaKIUi U
T€HETUYECKOH CBS3U
OpPraHWYECKHUX BEILECTB Pa3HbIX
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THNBI OLEHOYHEIX

Ne | OK/IIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusITHI
KJIACCOB.
3. PacuerHbie 3a1a4yu 11O
YPaBHEHHUSAM PEAKLUI C y4acTUEM
OpraHMYECKUX BEILECTB.
4. JlaboparopHas paboTa
“IIpeBpalieHuss OpraHU4ECKUX
BEIIIECTB IIpY HarpeBaHuu"
4.3 | OK 0l |Wnentudukamus Hccnenosathb 1.IIpaKkTuKO-OpUEHTUPOBAHHbIE
OK 02 |opraHnM4eckHx BELIECTB, |KAYECTBECHHBIC PEAKIIMM  [3aJaHMs 110 COCTABICHUIO
OK 04 |ux 3HaueHue u OpraHUYEeCKUX XUMHUYECKUX PEAKIUI C yJaCTUEM
I[IK 1.1 |mpumeHeHUe B OBITOBOI |COETUHEHUI OTAEIbHBIX |OpPraHMYECKUX BEIIECTB, B T.U.
Y IPOU3BOJICTBEHHOMN KJIACCOB UCIIOJIb3YEMBIX JIJIS UX
JESATEIbHOCTH Y€JI0BEKA UACHTU(PUKAIUHU B ObITY U
IPOMBIIIJIEHHOCTH.
2.JlaGoparopnas padoTa:
“Unentuduraris opraHnIecKux
COEIMHEHUH OTAEIBHBIX KJIaccoB™
5 Pazpeua 5. XapakrTepu3oBaThb
Kunernueckue n BJIMSIHHE Pa3JINYHBIX
TepMOAMHAMHYeCKHe |(paKTOpOB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTEKAHUSA XHMHYECKHX peakuui
XHMHYECKHX peakiui
5 | OKO0l CkopocTb XUMHUECKUX | XapaKTepu30BaTh IIpakTHKO-OPUEHTUPOBAHHBIE
OK 02 |peaknuil. XUMHUYECKOE |BIMSHUE KOHLIEHTPALIUU  |TEOpPETUYECKUE 3aaHMsI Ha
I[IK 1.1 |paBHOBecue pearupyronux BelecTB U |aHaJIu3 (PaKTOpPOB, BIUSIONIUX Ha
TEMIIEPATYpPbl HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUECKOM
XAMHYECKHUX PEaKui peakuuu. [Ipaktuko-
XapakTepHu3oBaTh OpUEHTUPOBAHHBIE 3a/JaHU Ha
BIIUSTHUE U3MEHEHUS IIpUMEHEHNEe puHIumna Jle-
KOHIIEHTpaluu BemecTs, |lIlaTenbe ans HaxoxaAeHUS
peaxkiuu cpeasl U HaIpPaBJICHUS CMEILECHUS
TEeMIIEpaTyphl Ha paBHOBECHSI XUMUYECKOW PEaKINI
CMEIlleHHEe XUMHUYECKOTO | aHaiu3 (aKTOPOB, BIMSIOMINX
paBHOBECHS Ha CMEIEHUE XUMUYECKOTO
paBHOBECHS
6 HccienoBaTh MCTHHHBIE

Paspnen 6. PacTBopsl

PacTBOPHI € 321aHHBIMH
XapaKTepUCTHKAMU
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THNBI OLEHOYHEIX

Ne | OK/IIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHii
6.1 | OK 01 [Tonsitue o pactBopax  |Paznuyarh UCTUHHBIC 1. 3amaun Ha MPUTOTOBIICHUE
OK 02 pacTBOpHI pacTBOPOB.
IIK 1.1 2. IIpakTUKO-OpHUEHTUPOBAHHBIE
pacueTHbI€ 3a/laHus Ha
JIUCTIEPCHBIE CUCTEMBI,
UCII0JIb3yEMBIE B OBITOBOM 1
MIPOU3BOJICTBEHHOU JESITETbHOCTU
YernoBeKa
6.2 | OK 01 UccnenoBanue croiictB |Mccnenoath husmko- JlabopaTtopHnas pabota
OK 04 |pacTBOpOB XUMHUYECKHE CBOMCTBA “[IpuroToBiaeHue pacTBOpPOB”
IIK 1.1 HMCTUHHBIX PacTBOPOB

Il | IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (colepsKaHue IPUKIATHOTO MOLYJIsl)

7 Paszpen 7. OuenuBartp nocJjeacTeus (3ammra Keiica (¢ yuerom
Xumus B ObITY H OBITOBON U Oyaywei npogeccuoHAIbHON
NMPOU3BOJACTBEHHOM MPOU3BOACTBEHHOMI AesiTeJIbHOCTH)
AeITeJIbHOCTH AeATeJIbHOCTH YeJI0BeKa
YyeJI0BeKa ¢ MO3MIIUA

IKO0JIOTHYECKOM
0e3onacHocTH

OK 01
OK 02
OK 04
OK 07
IIK 1.1

Xumus B ObITY U
MIPOU3BOJCTBEHHOMN
NesTeNbHOCTH YEJI0BEKa

O1eHnBaTh MOCIEACTBUSA
OBLITOBOM U
MIPOU3BOJACTBEHHOMN
JIeSITCILHOCTH YSJIOBEKaA C
MO3UIUM SKOJIOTHUECKOMN
0e30IMacHOCTH

Keiic (¢ yaerom Oymymieit
npoQeCCHOHAIBHON
JIeSITEIbHOCTH )

Bo3MoXHbIE TEMBI KEHCOB:

1. [Torennenue kumara u
BBICBOOOK/ICHHE I'a30BbIX
THJIPATOB CO JTHA OKEaHa.

2. Byayme marepuansl s aBHa-
, MAIlIMHO- ¥ IPUOOPOCTPOECHHUS.
3. HoBble maTepuansl ais
COJIHEYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
pacTUTEIbHBIX MPENnapaToB
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