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1. IACIIOPT PABOYEM MPOI'PAMMBbBI YYEFHOM JTUCIUILINHBI
OVYIIL.12 XUMUs

1.1. MecTo yueOHOIi JUCHUIINHBI B CTPYKTYpPe OCHOBHOM npodeccuoHAIBLHOM
o0pa3oBaTeJIbHOM MPOrPAMMBI:

O61meobpazoBaTenbHas NUCHUILUIMHA «XUMUS» U3ydaeTcss Ha 0a30BOM ypOBHE B
0011e00pa3oBaTeNbHOM IMKJIE Y4eOHOro IJIaHa OCHOBHOW MNPOQecCHOHAIbHOU
oOpazoBaTenbHON mporpammbl ais crenuanbHoctu 09.02.07 MubopManroHHbIe
CUCTEMBI U IPOTPAMMUPOBAHKE

1.2. Henau n miianupyemble pe3y/ibTaThl 0CBOCHUS AUCHUTIITHHBI

1.2.1. Hean v 3a1a4u TUCHUILTHHBI

dopMHUpPOBaHUE Y CTYJICHTOB MPECTABICHUS O XUMUYECKOU COCTaBIISIONIEH
€CTCCTBEHHO-HAYYHOM KapTHHBI MUPa KaK OCHOBBI IPUHSATHS PEIICHUIN B
KU3HEHHBIX U MPOU3BOJICTBEHHBIX CUTYAIUAX, OTBETCTBEHHOTO MTOBEICHUS B
IIPUPOJHOM Cpele.

3aaun QUCIIUIUINHEL:

1) cpopmupoBaTh MOHMMAHNUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUUECKUX
IPOIIECCOB U SIBJICHUH B OKPY>KaIOIIEH cpesie, LIeIOCTHOW HayYHOU KapTUHBI MUPA,
B3aMMOCBSI3U U B3aUMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATh (DOPMYJIIbI HEOPTAHMUECKUX U OPTaHUYECKUX
BEIIECTB, YPABHEHUSI XUMUYECKUX PEAKIIUN, OOBICHATh UX CMBICI,
UHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKU MPOBEICHUS MPOCTEHIINX XUMHUYECKUX
AKCIIEPUMEHTATBHBIX UCCIIEIOBAHUM C COOIIOCHUEM TIPABIII 0€30T1aCHOTO
oOpallieHusl ¢ BEIeCTBaMu U 1ab0paTOPHBIM 000PY/I0BAaHHUEM;

4) pa3BUTh YMEHHUS UCIIOIH30BaTh HHPOPMAILIUIO XUMUYECKOTO XapaKTepa U3
Pa3TUYHBIX UICTOYHUKOB;

5) chopMupoBaTh yMEHHS IPOTHO3UPOBATH TIOCIICACTBUS CBOCH JIEATSIBHOCTH H
XUMHUYECKUX TMPUPOIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX MPOIIECCOB,;

6) chopMHUpOBATH TOHUMAHUE 3HAYUMOCTH JOCTHKEHUN XUMUYECKON HAYKH U
TEXHOJIOTUH ISl pa3BUTHS COIIMAIBHON U TTPOU3BOJICTBEHHOM cep.



1.2.2. [lnanupyemblie pe3yabTaThbl OCBOEHHsI 00111e00pa30BaTeILHON AUCHUIINHBI B cooTBeTcTBUM ¢ PI'OC CIIO n

Ha ocHOBe PI'OC COO

Koa u Ilnanupyemble pe3yJibTaThl 0CBOCHHUS M CHMIIJIMHBI

HAaUMeHOBaHHe

(popmupyembIx Oo6mmue JucuunJMHapHbIe

KOMIIEeTeHIM i

OK 01. B yacTu TPyA0BOI0 BOCIIMTAHUS: - BJIAQJETh CHCTEMOM XHMHYECKMX  3HAaHUM, KOTOpas  BKJIFOYAET:
Bri6upaTh - TOTOBHOCTh K TpYHdy, OCO3HAaHHME LIEHHOCTHUOCHOBOMOJArawlue MNOHATUA (XMMHUYECKUN HJIEMEHT, aTOM, JJIEKTPOHHAs
CIIOCOOBI MacTepCTBa, TPYI0TIOOHE; 0bos0uKka aToma, S-, p-, O-aeKTpOHHBIE OpPOMTAIH aTOMOB, MOH, MOJIEKYJa,
pelleHns 3a1a4 | TOTOBHOCTh K  aKTHUBHOM  JESTEIbHOCTHBAJIEHTHOCTb, 3JEKTPOOTPUIATENIBHOCTb, CTENEHb OKHUCIIEHUS, XHUMHYecKas
npodeccuoHaNbH TEXHOJOTUYECKOW W COLMAIbHOW HAIpPaBJIEHHOCTH,CBSI3b, MOJb, MOJSIpHAas Macca, MOJSPHBI 00beM, YIJIepOJIHBIM CKelerT,
O IEeSATEIbHOCTH [CTIOCOOHOCTh ~ MHUIMUPOBATh, IJIAHUPOBaTh  H((QyHKUMOHAIbHASA TPYIIA, paguKal, W30MEpHs, U30MEpbl, TOMOJOTHYECKUN
MPUMEHHUTENIHHO [CAMOCTOSATEIBHO BBIOIHATh TAKYIO IEATEIbHOCTD; [pSZl, TOMOJIOTH, YIJIEBOJAOPObI, KHCIOPOA- U a30TCOJAEpIKAIINe COCAUHEHMUS,
K pa3JIMYHBIM - HUHTEpEC K pa3IMIHbIM chepaM mpodeccHOoHaTEHONONOIOTHYECKH aKTUBHBIE BemiecTBa (yrieBOABI, JKHUPBI, OEIKH), MOHOMED,
KOHTEKCTaM NesITeNIbHOCTH, MOJIUMEp,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPDHBIE  COEIUHEHUS,

OBJiagenue YHHBEpPCAJIbHBIMU
MO3HABATEJILHBLIMHY JA€iiCTBUIMMU:
a) 0a30BbIe JIOTHYECKHE TeHCTBUA.

Y4eOHbIMU

- CaMOCTOSTEIILHO (bopmyarpoBaTh u
AKTYyaJIM3UPOBATh MPOOJEMy, paccMaTpuBaTh €¢
BCECTOPOHHE;

- yCTaHaBIIMBaTh CYIICCTBEHHBIA IPH3HAK WIIH
OCHOBAaHMs I CpaBHEHHUS, KiIacCU(DUKALUU U
0000IICHHS;

- ONpeleNATh IETM  JICATCIILHOCTH, 3aJ/1aBaTh

mapaMeTpbl U KPUTCPUU UX JOCTHIKCHUA,

BBIABJIATD 3aKOHOMCPHOCTH U IHPOTUBOPCHUSA B
[PACCMATPUBACMBIX SABJICHUAX;

- BHOCUTb KOPPCKTUBLI B JCATCIBHOCTH, OLICHHUBATD|
COOTBCTCTBUC PE3YJILTATOB LECIAM, OUCHUBATL PUCKU

IMOCJIEACTBUI ACATCIIBHOCTH,

KpUCTa/UTMYECKasi peIieTka, THUIBI XUMHUYECKHX PEaKIuid (OKHCIMTEIBHOA
BOCCTAHOBUTEIBHBIC, 9K30-U SHIOTCPMHUYCCKHE, PEaKIIMM HOHHOI'O0 OOMEHa),
[PACTBOp, SJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, SIEKTPOIUTUYECKAST TUCCOLMALNSA,
OKHCJIUTENh, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOH pPEaKIUH, XHUMHUUYECKOE
[paBHOBECHE), TEOpPUM U 3aKOHBI (TEOpUS XUMHUYECKOIO  CTPOCHHUS
opranuueckux BemectB A.M. bByriepoBa, Teopus 3IEKTPOIUTHYECKOU
uccoranuu, nepuoandeckuii 3akon J[.M. MeHaeneeBa, 3aKOH COXpaHCHHS
MacChl), 3aKOHOMEPHOCTH, CHMBOJUYECCKUN SI3bIK XUMHH, (AKTOJIOTHUYECKUE
CBEJICHHUSI O CBOWMCTBax, COCTaBe, MOJTYYCHUH M 0O€30MacHOM HCIOIb30BAaHUY]
BOXHEHIINX HEOPraHMYEeCKHMX ¢ OpPraHMYeCKUX BEIIeCTB B OBITY W
MPaKTUYECKON JEeATEIHbHOCTH YETIOBEKA;

YMETh BBISIBIATh XapaKTepHble NPU3HAKA M B3aWMOCBSI3b HW3YYEHHBIX
MOHSATUIN, IPUMEHSATh COOTBETCTBYIOIIME MOHSATHUS MPU OMUCAHUU CTPOCHHUS U]
CBOMCTB HEOPraHUYECKUX M OPraHUYECKUX BEHIECTB U MX MPEBPAILCHUI;
BEHISIBIISITH B3AaUMOCBSI3b XHMHUECKUX 3HAHUH C MOHATUSIMU U MIPEICTaBICHUSIMMY]
NIPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;




- pa3BHBATh KPEATHMBHOE MBIILJICHUE MPU PEHICHUU
PKU3HEHHBIX TTPOOIIEM

0) 0a30BBIe HCCJIEA0BATEIbCKHE AeHCTBHS:

- BJIQJIETh HABBIKAMHU y4e€OHO-MCCIIEOBATEIBCKON Ul
MPOCKTHON JEATeIbHOCTH, HaBbIKAMH pa3pelieHus]
rpoOiem;

BBISIBJISITh  TIPUYMHHO-CJICJICTBEHHBIE CBS3U |
AKTyaJIM3UpOBATh 3aj7a4dy, BBIJBUTAaTh TUIIOTE3Y €¢
[pEIIeHNs, HAXOAUTh apPTYMEHTHI IS JI0Ka3aTeIhCTBA
CBOMX YTBEPKJCHHM, 3a/laBaTh IapaMeTphl W
KPUTEPUU PEIICHMUS;

aQHAJIM3UPOBATh TOJYYCHHBIE B XOJE PEIICHHS
3aJlauyd  pe3yJbTaThl, KPUTUYECKU OIICHUBATh WX
NTIOCTOBEPHOCTh, IPOrHO3UPOBATh HU3MEHEHUE B
HOBBIX YCJIIOBUSIX;

- YMEThb NEPEHOCHUTh 3HAHUS B MO3HABATEIBHYIO U
MPaKTUYECKYIO0 00JaCTH KUZHEACATEIbHOCTH;

-  yMETh HWHTErPUpPOBATh 3HAHHWS W3 Pa3HBIX
MpEAMETHBIX 00JIaCTeH;
- BBIJIBUTATh HOBBIE HJIIEH, npeJiaraTh)

OPHUI'MHAJIBHBIC ITOAXOAbI U PCHICHU A,
- CIIOCOOHOCTB MX MCIIOJL30BaHUS B IT03HABATEIHHOM
M COIMAJIbHOM IIPAaKTHUKEC

YMETb  WCIOJIb30BaTh  HAUMEHOBAHUS  XUMMUYECKUX  COEIMHEHUM]
MEXIYHAPOAHOIO  COX03a TEOPETUYECKOM W NPUKIAAHOW XUMHUU U
TPUBUAIbHBIE HAa3BAaHUS BAKHEHIIMX BEIECTB (THJIEH, alleTUJIEH, TNIMLEPHH,
denon, hopManbaeTru, YKCyCHas KHCIIOTA, TJIMIWH, YTapHBIN a3, YIIICKUCIIBIH
ra3, aMMHaK, raiieHasi U3BeCTbh, HeralleHasi U3BeCTb, INThEBAs COJA U APYTHUX),
COCTaBJIATh (YOPMYJIbI HEOPTAHUYECKUX M OPraHUYECKHX BELIECTB, YPaBHEHMUS]
XUMHUYECKUX PEaKIHH, OOBSICHATH WX CMBICI; MOATBEPKIaTh XapaKTEpPHBIE
XUMHYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMM 3KCIEPUMEHTAMU M|
3alUCSMH YPaBHEHUN XUMUYECKUX PEAKIIHi;

YMETh YCTaHABJIMBATh MPUHAJUIKHOCTh H3YUYEHHBIX HEOPTaHUYECKUX U]
OPTraHNYECKHUX BEIIECTB K OIPEJEIICHHBIM KJIacCaM W TPYIIAaM COEIWHEHUH,
XapaKTEPU30BaTh HMX COCTaB W BAXHEHIIWE CBOMICTBA; OMNPENEIATh BHJIb]
XHUMHYECKUX CBsi3ell (KOBaJICHTHAs, MOHHAS, METAJUTMYECKas, BOJOPOIHAs),
TUIBl KPUCTAUIMYECKUX PEIIETOK BEIECTB; KJIACCU(PUIUPOBATh XUMHUYECKUE

[peaKuuu;
- chopMHupOBaTh  TMPEACTABICHHUS: O  XUMHYECKOM  COCTaBJISAIONIEH
€CTEeCTBEHHOHAYYHON KapTHHBI MHpa, POJIM XUMHUU B IO3HAHUM SIBJICHUIM
npupoabl, B (OPMUPOBAHUM MBIIIJICHUS M KYJbTYpbl JIMYHOCTH, €€

(YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOMW JUIsl PEIICHUs MPaKTHYECKUX|
3aa4y M 9KOJIOTMYEeCKH OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
[PUPOJIHON Cpelie;

- YMEThb MPOBOAWTH pPacyeThl MO XUMHUYECKHUM ¢GopMyllaM U YypaBHEHHSM|

XUMHUYCCKUX peaKL{I/Iﬁ C HCIIOJIBb30BaHHCM (1)I/ISI/IIIGCKI/IX BCJIMYHUH,
XAPAKTCPUIYIOIIUX BCOIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MAacCCHI, 00BpeMa|
(HOpMaJ'ILHLIe YCJ'IOBI/IH) ra3oB, KOJHMYCCTBA BCIICCTBA, HCIIOJIbB30BAaTh|

CUCTCMHBIC XHUMHWYCCKUC 3HAHUA [UJId HNPUHATHUA peH_IeHI/Iﬁ B KOHKPCTHBIX|
PKU3HCHHBIX CUTYAIIUAX, CBA3AHHLIX C BEIICCTBAMU 1 UX ITPUMCHCHUEM

OK 02.
HMcnonbp30BaTh
COBpPEMEHHBIE
CpelcTBa MOUCKA,
aHaIM3a U
WHTEpIpeTauu

B 00s1acTH HEHHOCTH HAYYHOIO MO3HAHHUA:

- cpOopMUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAayKH ¢ OOINECTBEHHOH MPaKTHUKH,
OCHOBaHHOTO Ha JHaore KyJbTYP,

CHOCO6CTBy10H_ICFO OCO3HAHHWIO CBOCTrO MCCTa B

- YMCThH IIJIAHUPOBATDH U BBIIIOJIHATH XUMHUYECKHMN OKCIICPUMCHT (HpeBpaH_IeHI/IH
OpPTaHU4YCCKUX BCHICCTB IMPU HAI'PEBAHUU, IMMOJTYUCHHUE 3TUJICHA U U3YUYCHUC CTO|
CBOI>'ICTB, KauCCTBCHHBIC PCAKIIMU Ha AJIbACTUABI, KpaxMall, YKCYCHYIO KHUCJIOTY;
JICHATYypalurs OCIIKOB IIpHU HAarp€BaHu, IBECTHHIC pPCAKIINU 6CJ'IKOB; IMPOBOAUTH|
[PCAKIIMK  HMOHHOTO O6M€Ha, OIpeaciiATbL Cpcay BOIHBIX PACTBOPOB,
KaQ4YCCTBCHHBIC PCAKIIMU HaA CYJ'IL(baT-, Kap6OHaT- " XJIOpUA-aHUOHBI, HA KATHOH]




nHpOpMAaLUU U
MH(pOPMALOHHEI
€ TEXHOJIOTUU
TJ1S1 BBITIOJTHEHHS
3agad
pogecCHOHANIbH
OU 1eATEIIbHOCTH

[MOJUKYJbTYPHOM MHPE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOU
KYJIbTYpbl KaK CpPEACTBAa B3aUMOJCHCTBUS MEXKIY
UITFOIbMU U TIO3HAHMS MUPA;

OCO3HAHME IIEHHOCTH HAYYHOM JESITEIbHOCTH,

TOTOBHOCTb OCYILECTBIIATH IIPOEKTHYIO n
MCCIIEA0BATENBCKYI0 JIEATEIbHOCT WHIMBUYAJIBHO
Y B IPYIIIE;

Osaajenue YHHMBEPCAJIbHBIMH Y4eOHBIMHU

MO3HABATCJIbHbBIMHU HeﬁCTBHﬂMH:

B) padora ¢ nHopmaumeii:

- BJIAQACTb HABBIKAMH IIOJIYYCHUSA I/IH(i)OpMaHI/II/I 3
MCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOATEIBHO|
OCYIIECTBIISATh IMOMCK, aHAJIW3, CUCTEMAaTH3alUI0 U
MHTEpIpeTalio HHOOPMALMU Pa3INYHBIX BUIOB U
(hopM TmpeCTaBICHNUS;

- CcOo3/laBaTh TEKCThl B pa3idU4HbIX ¢dopMaTax cC
y4eTOM Ha3HaueHusd UHGOpMaLMU U  IIeJIEBOH

aQyTUTOPUHM,  BBIOMpas  ONTUMaJIbHYIO  (Qopmy
[pe/ICTaBICHUS U BU3yallu3alluu;

- OIICHMBAaThb  JIOCTOBEPHOCTb,  JIETUTUMHOCTH
nH(pOpMallUM, €€ COOTBETCTBHE IIPABOBHIM M

MOPAJIbHO-3THYCCKUM HOPpMaM;
HCIIOJIb30BaTh CpCACTBaA I/IH(i)OpMaI_II/IOHHBIX n

KOMMYHHUKAI[HOHHBIX ~ TEXHOJOIMH B  PEIICHHH
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX u
OpPTraHU3alMOHHBIX  3a1au c coOII0ICHHEM
TpeOOBaHUN JPrOHOMHKH, TEXHHUKU OE30MaCHOCTH,
THUTUEHBI,  PECypcoCOCpEe)KEHHs,  MPABOBBIX W
ATHMYECKMX  HOPM,  HOPM  HH(OPMAIMOHHOU
0C30ITaCHOCTH;

- BJIAJICTb HABbIKAaMHW PACTIO3HABAHUA U 3allIUTHI

AMMOHUS, pelniaTh 3KCIEPUMEHTaJIbHBIE 3aJauu 1Mo Temam "Mertamibl" H
"Hemetainibl") B COOTBETCTBUM C IPaBUJIAMU TEXHUKU O€30IIaCHOCTU IIpU
0OpalIieHny C BEIIECTBaMH U JIAOOPAaTOPHBIM 00OPYAOBAaHHEM; MPEICTABIIATH
[pe3yJbTaThl XUMHYECKOI'O JKCIIEpUMEHTa B (OpMe 3anucu ypaBHEHUN
COOTBETCTBYIOIIMX peakuuid U (OpMyJIUpOBaTh BBIBOJBI Ha OCHOBE 3THUX|
[pe3yJIbTaTOB;

- YMETh aHaJIM3UPOBaTh XUMHUUECKYIO0 MH(OpMalKIO, MOTy4aeMy0 U3 Pa3HbIX|
MCTOYHUKOB (CpeACTB MaccoBoi nHpopmaiuu, cetb HTEepHET U apyrue);

- BJIa/IeTh OCHOBHBIMU METOJaMH HAyYHOTO MO3HAHMSI BEUIECTB U XUMUYECKHX|
siBIIeHU (HaOIr0AeHne, U3MEpEeHHEe, SKCIIEPUMEHT, MOJIEIIUPOBAHUE);

- YyMEeThb MPOBOAMTH PacyeThl MO XUMUYECKUM (OpMylIaM H YpaBHEHHSM|

XUMUYECKMX  peakuil ¢  HUCHOJb30BaHMEM  (U3MUECKUX  BEJIWYHH,
XapaKTepU3yIOIINX BELIECTBA C KOJWYECTBEHHOH CTOPOHBI: Macchl, 00beMa)
(HOpManbHbIE YCJIOBHSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh

CUCTCMHBIC XHUMHWYCCKHUEC 3HAHUA JIA HNPUHATHA pCHIeHI/Iﬁ B KOHKPCTHBIX|
PKU3HCHHBIX CUTYyallUAX, CBA3aAHHBIX C BEIICCTBAMHA U UX IIPUMCHCHUCM

uHbopManuu, HHGOpMAIIMOHHON 06€301acCHOCTH




ITMYIHOCTH,

OK 04.

Db dexTHBHO
B3aUMOJICIICTBOBA
Th U paboTaTh B
KOJJIEKTUBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH!
1 CaMOOTIPEICIICHUIO;

-OBJIaJICHUE HaBBIKAMHU y4eOHO-HCCIIeIOBATEIHCKOM,
MPOEKTHOMN U COIMAJIbHON JIEATEIIbHOCTH;
OBJaneHue YHHMBeEpPCAJbHbIMH
KOMMYHUKATHBHBIMU J1eHCTBUAMM:

0) coBMeCTHasl 1eATEJbHOCTD.

MOHMMATh ¥  HWCIOJIB30BAaTh MPEUMYIIECTBA
KOMaHJIHON U UHJIMBUIyaJIbHOU paboThI;

MPUHAMATh TI€JIM COBMECTHOM JIEATEIbHOCTH,
OpraHU30BbIBATh U KOOPAVMHUPOBATH JEHCTBHUS IO €€
MOCTYDKEHHIO: COCTaBJIATH IJIaH JICHCTBHIA,
[pactpeiessiTh pOJM C y4€TOM MHEHHUHW YYaCTHUKOB
00CYX1aTh pe3yJbTaThl COBMECTHOM pabOTHI;

- KOOPAMHHUPOBATH U BBHIMOIHITH PA0OTY B YCIOBUSX
[PEAIbHOTO, BUPTYaJIbHOIO U KOMOWMHUPOBAHHOTO
B3aMMOJICICTBUS;

OCYLUECTBIIATh ~ MO3UTHUBHOE  CTPATErMYECKOE
[OBEJICHUE B PA3IMYHBIX CUTyalUsX, IPOSBIATH
TBOPUYECTBO M BOOOpakeHHe, ObITh MHUIIMATHBHBIM
OBJ1ajlecHHe YHUBEPCAJIbHBIMH PeryJsiTUBHbIMH
MelicCTBUSIMH:

I') NpHHSATHE ce0sl U IPYTUX JKO/Iei:

- IPUHUMATh MOTUBBI U apryMEHThl JPYTUX JIOACH
[pU aHAIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO JIPYTUX JIIOAEH HA
OIIIOKU,

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MTO3UIUN

[peaKIinu

- YMETb IUIAHUPOBATh U BBIIIOJIHATH XUMUYECKUI IKCIEPUMEHT (TIpeBpalleHus
OpraHWYECKHUX BEUIECTB IIPH HArPEBAHMM, IIOJIyYEHHUE dTUJICHA U U3YUYEHHUE €ro|
CBOMCTB, KAUECTBEHHBIE PEAKI[MU HA aJIbJETH/IbI, KPaXMaJl, YKCYCHYIO KHCIIOTY;
neHarypanys OelKOB MpU HarpeBaHUM, LIBETHBIE PEaKLUU OEJIKOB; MPOBOJUTH)
HOHHOrO OOMEHa, OmpeleNiaTh Cpeay BOAHBIX pPacTBOPOB,
KauyeCTBEHHbIE PeaKIM Ha CyJb(dar-, KapOOHAT- U XJIOPUI-AHUOHBI, HA KaTHOH|
AMMOHUS;, peIllaTh SKCIIEPUMEHTANbHbIE 3adaud 1o TemaM '"Metamel" W
"HemeTanbl") B COOTBETCTBUM C NpaBUJIAMU TEXHUKU O€30MaCHOCTU IIpHU
oOpallleHuu C BelecTBaMH U Ja0OpaTOpHBIM 000pYAOBaHUEM; MPENCTABIISATH
[pe3yNbTaThl XMMHUYECKOIO0 JKCIIepUMEHTa B (opme 3amucu ypaBHEHHH
COOTBETCTBYIOIIMX peakuuid u (OpMyIupoBaTh BBIBOJBI HAa OCHOBE ATHX
[pe3yJIbTaTOB

JIPYTOr0 4eJI0BEKA;




OK 07. B o6s1acTH 3K010rM4Ye€CKOr0 BOCIMTAHUSA: - copmupoBaTh  MPEACTABICHUSA: O  XUMUYECKOM  COCTaBJISAIOLICH
ConeiictBoBaTh |- C(HOPMUPOBAHHOCTH IKOJOTHYECKOH KYJIBTYPHI,@CTECTBEHHOHAYYHOW KApTHHBI MHpA, POJIM XHMHUW B TIO3HAHHWU SIBJICHUM
COXPAHEHUIO MOHWMAaHUE BJIUSHUAA COLUAIBHO-O)KOHOMHUYECKUXMPUPOALI, B (HOPMUPOBAHMM MBIIUICHUS W KYyJIbTyphl JIMYHOCTH, €€
OKpY>Karolen [IPOIIECCOB HA COCTOSTHUE MPUPOIHON M COIHATLHOM(DYHKIIMOHAILHON TPaMOTHOCTH, HEOOXOIUMOW Il PENICHHS TPAKTHYECKUX|
Cpelbl, Cpelbl,  OCO3HaHME  IJIOOANBPHOTO  XapakTepaBajgady M HSKOJIOTMYECKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3J0POBBIO U
pecypcocOepeke PKOJIOTUYECKUX MPoOIem; MIPUPOTHON Cperie;
HUIO, IPUMEHATD |- IJIAHUPOBAHWE U OCYILECTBICHHE JAECWCTBUM B- yMeTh COOJIOJATh MpaBuia IKOJOTUYECKH 1EJIecCO00pa3HOro IMOBEACHUS B
3HAHUA 00 OKpy’)Kalollled cpele Ha OCHOBE 3HaHMs LENEHOBITY U TPYJOBOW JESATENHOCTH B IIENSAX COXPAaHEHHUS CBOETO 37I0POBbS U
M3MEHEHUU [yCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA, OKpYy Karolled NPUPOTHOW Cpefbl; YYUTHIBATH ONACHOCTh BO3JEUCTBUS HA|
KIIuMaTa, AKTUBHOE HENpUATHE ACUCTBUN, NPUHOCSAIIMX BPEIPKUBBIE OpPraHU3Mbl OIPENEICHHBIX BEIIEeCTB, MOHKMMas CMBICI [OKa3aTes]|
[IPUHLIUIIBI OKpPY’Karolllen cpeae; MpeAeIbHON TOMYCTUMOW KOHIIEHTPaun
OepeXIINBOTO - yYMEHHME IPOTHO3UPOBATh  HEOIArONpUSATHBIE
[POM3BOJICTBA, [PKOJOTMYECKHE TOCIEICTBUS MPEANPUHUMAEMbIX|
P HEKTUBHO NEHCTBUIM, TPEAOTBPAIATh UX;
NeiCTBOBATh B |- PACIIMPEHHUE ONBITA JNESTEIbHOCTH SKOJIOIMYECKOM
Ype3BBIYAIHBIX  |[HAMIPaBJICHHOCTH;
CI/ITya]_H/I;[X - OBJIAACHUC HABbIKAMH y‘IC6HO-HCCJ’IeI[OBaTeJ'IbCKOfI,

MPOEKTHOM U COIMAJIbHOM NIeSITEIbHOCTH;

[IK1.1 - popmHpoBaHUE ANTOPUTMHUYECKOTO THIIA - BJIQZICTh YMEHUSMU HCIOJIb30BAHUS alTOPUTMA NSHCTBUI /715 aHau3a 1
DopMupoOBaTh  MBIILICHUS A7 OLEHKU CUTYallUU; MHTEpIIpeTaluy HH(OOPMALIMU U3 Pa3IMYHBIX HICTOYHHUKOB: HAXOJUTH,
QIITOPUTMBI 0TOMpPAaTh, CUCTEMATU3UPOBATH UH(POPMAIUIO IJIs1 ONITUMAJIBLHOTO PEIIeHUs
pa3paboTKu MOCTaBIICHHBIX 3a]1a4;

[POrPaMMHBIX
MOJyJIEU B

COOTBETCTBUHU C
TEXHUYECKUM
3aJlaHUEM




1.3. Pexomenayemoe KOJINYECTBO YACOB HA OCBOEHHE NMPUMEPHOI MPOrpaMmbl
y4eOHOM IUCHUIINHBI:

O06BeM 00s13aTeNbHOM 00pa30BaTeIbHON HArpy3KU 0OyUaronierocst 72 yaca;

B T1.4. TeopeTrueckoe oOyueHue 52 yaca,

nabopatopHoO-TipakTUYeckux padot 20 yaca;
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2. CTPYKTYPA U COJAEP)KAHUE YUEBHOUN JUCIUTILIMHBI
2.1. O0bem yuyeOHOH TUCHUIJIMHBI U BU/IbI Y4eOHOH padoThl

Buja yueOHOMH padoThI O0beMm B yacax
O0beM 00pa3oBaTe/IbHOM NPOrPAMMBbI AHUCHHILIMHBI 72

B T.4.

OcCHOBHOE COepKAHUE 64

B T. 4.:

TEOpEeTHUYECKOe 00yUeHHE 50
TabopaTOPHO MPAKTUYECKUE 3aHATHUS 20
I[Ipo¢deccHOHANBHO-OPUEHTHPOBAHHOE COACPKAHME 6
(comep:kaHue MPUKJIATHOTO MOIYJIA)

[Mpome:xxyTounas arrectanus (qudhepeHIIMPOBAHHBIN 3a4eT) 2
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2.2. TemaTuueckuii JjiaH u coaep:xkanue ydeoHoi rucuuminubl OYIL12 Xumus

HaumeHoBaHue Coaep:kanue yaeGHOro Marepuaja (0CHOBHOE M Po¢ecCHOHAILHO-0PHEHTHPOBAHHOE), O LeM YacoB dopmupyembie
pa3penos n tem J200paTOPHbIE U NMPAKTHYECKHE 3AHITHS, IPUKJIATHONH MOIYJIb KOMneTeHuumn
1 2 3 4
OcHOBHOe coiep:kaHue 64
Pasznen 1. OCHOBBI CTPOEHHS BEIECTBA 6
Tema 1.1. OcHOBHOe cojiep:kaHue 4 OK 01
Ctpoenue atToMoB  [TeopeTnyeckoe 00yueHune 2
XUMHCCKAX CoBpeMeHHass Mojeib CTpOcHUS aTtoma. CHMBOJMYECKHH $3BIK XHMHH. XHMHYECKHUH OSJIEMEHT.
SJICMCHTOB 1 DnekTpoHHas KoH(purypanus atoma. Kiaccuukarms XUMHYECKHX DIEMEHTOB (S-, P-, d-31eMeHThI).
npupoma BanmentHble  9MeKTPOHBI.  BaleHTHOCTh.  DIEKTpOHHAs ~ MPUPOJA  XMUMHYECKOW  CBSI3ML. 2
XUMIICCKON CBA3N |3 ek TpoOTpUIATENLHOCTE.  BUABI XMMHYECKOM CBsA3M (KOBAlleHTHAs, WMOHHAs, MeETaJUTM9ecKas,
BOJIOPOJIHAS) M CTIOCOOBI €€ 00pa3oBaHMs
IlpakTHYecKkue 3aHATHS 2
[pakTHuecKre 3aJaHKs Ha YCTAHOBIICHHE CBSI3M MEXIY CTPOECHHEM aTOMOB XHMHUYECKUX 3JIEMEHTOB U
NEPUOAMYECKAM HM3MEHEHHUEM CBOWCTB XMMHYECKHX JJIEMEHTOB UM HMX COEIMHEHHWH B COOTBETCTBHH C
nojoxxeHuem llepuoandyeckon CUCTEMBI.
Tema 1.2. OcCHOBHOE co/iepxaHue 2 OK 01
[lepromuueckuii  [[IpaKkTHYECKHE 3aHATHS 2 OK 02
3aKOH U TaOmuia [Neproanyeckas cucreMa XUMHYECKUX dieMenToB JI. . MenneneeBa. GU3NUECKHIA CMBICIT
J1.1. Menzeneesa IMepuoanyeckoro 3akona J.1. Menpeneesa. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHYECKHX
DIIEMEHTOB, 00pa3yeMbIX UMH IIPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUH C IIOJIOKEHHUEM
XMMUYECKOro 31eMeHTa B [leproauueckoil cucreMe. MUPOBO33pEHUECKOE M HAYYHOE 3HAUCHHE
[Tepuonnueckoro 3akona J[.1. Menaeneesa. [Ipornossl [I.M. MenneneeBa. OTKpbITHE HOBBIX 5
XMMHYECKHMX DJIEMEHTOB.
Pelenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a[aHUI HA XapAKTEPUCTHKY XHMHUYECKUX
SIIEMEHTOB «MeTaiMyecKue / HEMETAIIMYECKUE CBOMCTBA, DIIEKTPOOTPULIATEILHOCTE XUMHUECKHX
3JIEMEHTOB B COOTBETCTBHMHM C X JJIEKTPOHHBIM CTPOEHHEM H TIOJIOKEHHEM B TIEPUOIMIECKON CHCTEME
xuMH4eckux sneMeHToB .M. MenaeneeBay
Pasnen 2. XumMnueckne peakuun 10
Tema 2.1. Tumer  |OcHOBHOe cojiep:KaHue 4 OK 01
XUMHAYECKUX Teopernyeckoe o0yueHne 2
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peakuui

Krnaccudukarus u TUIBI XUMUYECKUX PEAKIIUi C y9acTHEM HEOpraHWYeCKuX BemecTB. CocTaBieHHe
ypaBHEHU PEaKINi COSAMHECHUS, PA3JIOKCHHUS, 3aMEIIIEHUS, OOMEHA, B T.4. PEAKIIHI TOpEHUS,
OKHUCJICHUSA-BOCCTAHOBJICHUS.

VYpaBHeHUs OKUCIIEHHSI-BOCCTaHOBJICHH . CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTEITb.
CocraBiieHre U ypaBHUBAHHUE OKUCIUTEILHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOIO0M AJIEKTPOHHOTO
Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMK B IPUPOJIE, MPONU3BOJICTBEHHBIX MPOIECcax U
YKU3HEJIEATEIIbHOCTU OPTaHU3MOB

HpaRTuquRne 3aHATUSA

XapakTepucTuKa XMMHAYECKOI0 IEMEHTA I10 €r0 MOJIOKEHUIO B [lepnonnyueckoi cucreMe XUMUYECKUX
anemenToB J[.M1.Menieneena.

KonuuecTBeHHbIe OTHOLIEHUS! B XUMUU. OCHOBHBIE KOJMYECTBEHHbIE 3aKOHBI B XMMHUH M PACUYETHI 110
YPAaBHEHUSAM XMMHMUYECKMX peakuui. Mosb Kak eIMHMIIA KOJMYEeCTBa BellecTBa. MoisipHas macca.
3aKOHBI COXpaHEHUs Macchl M 3HEpPruu. 3akoH ABorajpo. MossipHelii 00beM Ta3oB. OTHOCHUTEIbHAS
IJIOTHOCTH ra3oB. PacueTsl Mo XxuMudeckuMm GopmysiamMm 1 YpaBHEHHSIM.

Tema 2.2.
DIIEKTPOJIUTHYECKA
s TUCCOLIALINA B
HWOHHBIA OOMEH

OcHOBHOE coiepxaHue

Teoperuyeckoe o0yueHue

Teopust 37EKTPOJUTHYECKON ArcCCOMaUK. MOHBI. DIEKTPOIUThI, HEANEKTPOIUTHI. Peakiiu MOHHOTO
obmena. CocraBlieHHE PEaKIMii MOHHOIO OOMEHa MyTEeM COCTAaBJICHHS MX TOJHBIX M COKPAIIEHHBIX
WOHHBIX ypaBHEHUI. KHCIIOTHO-OCHOBHBIEC pEaKIMU. 3aJaHUs] HA COCTABJICHUE MOHHBIX PEAKIIHI

JlaGopaTopHble 3aHATHS

JlaGopaTopHas pabota “THUITbl XUMUYECKUX PEAKITHii”.
[IpoBenenue peakunii HOHHOrO0 0OMEHa, OIpe/IeJIeHHE CpeIbl BOJHBIX PACTBOPOB. 3aJaHUs Ha
COCTaBJICHUE HOHHBIX PEaKIIH

OK 01
OK 04

Pa3znea 3.

CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BElEeCTB

16

Tema 3.1.
Knaccudukanus,
HOMCHKJIATypa U
CTPOCHHE
HEOPraHMYECKUX
BEIIECTB

(OcHOBHOE cO/Iep:KaHue

Teopernyeckoe o0yueHue

[Ipenmer Heopranndeckoit xumuu. Kiaccudukanus Heopranudeckux Beuiects. IIpocTeie u cioxHbie
BeniecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BELIECTB (OKCUAbI, THAPOKCUIBI, KUCIOTHI, COIM). B3anMocBs3p
HEOPraHMYEeCKUX BElIeCTB. ArperaTHble COCTOSIHUS BemecTBa. Kpucramumyeckue u amopgHbie
BeliecTBa. THUIBI KPUCTAIIMYECKUX PELIETOK (aTOMHas, MOJIEKYJISIpHasi, HOHHAs, METAJJIMYecKast).
3aBUCUMOCTh (PM3UUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOH peIIeTKU. 3aBUCUMOCTh
XMMHUYECKON aKTUBHOCTH BELIECTB OT BUAA XUMHUECKOHN CBA3U M THUIA KPUCTAIUIMUECKON PELIETKH.
[TprunHBI MHOrOOOpa3us BEIIECTB

[IpakTHYecKHe 3aHATHA

OK 01
OK 02
IIK...
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Homenknarypa HeOpraHMUECKUX BEIIECTB: Ha3BaHUE BEIIECTBA HCXOS U3 UX XMMUYECKOH (POPMYIIbI
WA COCTaBJICHUE XUMHUECKON (hOPMYJIIBI UCXO/IS U3 Ha3BAHMUS BEIIECTBA I10 MEKAYHAPOIHON
(MIOTTAK) mnu TpuBHabHOW HOMEHKIIATYPE.

Pemenne npakTH4eckux 3aJaHUl MO KiIacCU(HUKAIMHM, HOMEHKIATYpe M XUMHUYECKUM (opMyrnam
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KiIaccoB (yrapHblil Ia3, YIVIEKHCIBIM Ta3, aMMHakK, ralieHas
U3BECTb, HETallleHasi U3BECTh, IUTHEBAs COJA U IPYTUX): HA3bIBATh U COCTABJIATh (POPMYJIIbI XUMHUYECKUX
BEILECTB, ONPENEISATh IPUHAAIEKHOCTh K Kiaccy.

Hcrounnkn xumMudeckoi nHpopMaiuu (CpeIcTB MacCOBOM MHGopMaIuu, ceTh IHTEpHET U IpyTHe).
[Tonck nHpopManuu No Ha3BaHUSIM, UACHTU(PUKATOPaM, CTPYKTYPHBIM GopMyiam

Tema 3.2. ®uzuko-|{OcHOBHOE CoepKaHNe OK 01
XAMHUYECKUE Teoperuyeckoe o0yueHue OK 02
CBOMCTBA Meramisl. O0mue Qu3MUecKue ¥ XMMUYECKUE CBOHMCTBA MeTamnoB. CIOcoObI MOMydeHHUs. 3HAYEHHE MK 1.1
HCOPraHMICCKUX  |yjetannoB M HEMETAIOB B NPUPOJE U SKU3HENEATENLHOCTH 4YelloBeKa M opraHusMoB. Kopposus
BEIICCTB METaJIOB: BUIBI KOPPO3HH, CIIOCOOBI 3alIUTHI METAILIOB OT KOPPO3HH

Hemeramner. OOmme ¢Qusnyeckne W XWMHUYECKHE CBOWCTBA HEMETA/UIOB. |HMIIMYHBIE CBOMCTBA

HemetaioB |V— VII rpynn. Knaccuduxais u HoMeHkIaTypa coequHeHuil HemeTauioB. KpyroBopotst

OHMOT€HHBIX IEMEHTOB B IPUPOAE

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB (OKCHIOB, TMIPOKCUI0OB, KUCIIOT,

coJiel U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHHHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTMHCHUH,

BBICIIMX OKCHJIOB M THJPOKCHJIOB

[IpakTHYecKue 3aHATHS

CocraBieHne ypaBHEHUH XMMHUYECKUX DPEAKLUUH C y4acTHMEM IPOCTBIX M CIIOKHBIX HEOPraHMYECKHX

BELIECTB: METAUIOB M HEMETA/VIOB; OKCHJIOB METAJJIOB, HEMETA/JIOB U aM(OTEPHBIX 3JIEMEHTOB;

HEOPraHWYeCKUX KHUCJIOT, OCHOBaHMA M aM(OTEpPHBIX THAPOKCUIOB; HEOPraHUYECKUX COJIEH,

XapaKTepU3YIOIUX UX CBOMCTBA.

Perienne nmpakTHKO-OPUEHTHPOBAHHBIX TEOPETUUYECKUX 33/JaHUIl Ha CBONCTBA, COCTaB, IMOJyYeHHE U

0e30macHOEe HCMOJIb30BAaHUE BAKHEHIIMX HEOPraHMYECKUX BELIECTB B OBITY M INPaKTHUECKOH

JeSATeIbHOCTH YEJIOBEKA
Tema 3.3. (OcHOBHOE cO/Iep:KaHue OK 01
Wnentndukanus |lTaGopaTopHble 3aHATHS OK 02
HEOPraHUMCCKUX | TTaGopatopHas paGora «MaeHTHuKaIus HEOPraHUIECKUX BENIECTBY. OK 04
BEIIECTB

Pemenne OKCIICPUMCHTAJIBHBIX 3aJa4 [0 XUMHUYCCKUM CBOMCTBaM METaJIJIOB H HEMCETAJIJIOB, IIO
PaCno3HaBaHUTIO U IMMOJTYYCHUIO CO€IUHEHHMI METAJJIOB M HEMETAJLJIOB.

I/I,Z[eHTI/I(I)I/IKaL[I/IH HCOPTaHUYCCKUX BCHICCTB C HCIIOJIB30BAHUEM HX (I)I/I3I/IKO-XI/IMI/IIIGCKI/IX CBOﬁCTB,
XapPaAKTCPHBIX KAaYCCTBCHHBIX peaKuHﬁ. KauecTBennbIC PCaKkiu Ha Cynb(paT-, Kap6OHaT- Hu XJIopua-

AHHWOHBI, HAa KATUOH aMMOHHA
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Paznea 4.

CTpoeHne H CBOMCTBA OpPraHun4e€CKUuX BEIECTB

24

Tema 4.1.
Knaccuduxkarus,
CTPOCHHUE U
HOMEHKJIATypa
OpraHUYeCKuX
BEIICCTB

OcHOBHOE coiep:KaHne

TCOPCTI/I‘leCKOC oﬁyqe}me

[losiBiIeHHE UM pa3BUTHE OPraHMYECKOW XUMHUHU Kak Hayku. [Ipeamer opranndeckoit xumuu. Mecro u
3HAYEHUE OPTaHNYECKOW XMMHUH B CUCTEME ECTECTBEHHBIX HaYK.

XUMHYECKOE CTPOEHUE KaK IOPSIOK COECIMHEHHs aTOMOB B MOJIEKYJI€ COIJIaCHO MX BaJI€HTHOCTH.
OCHOBHBIE TOJIOKEHUSI TEOPUN XMMHUYECKOTO CTPOEHUsl OpraHumdeckux coeauHeHuit A.M. bytneposa.
VYriepoaHblid CKENEeT OpPraHu4YeCKOW MOJIEKYJIbl. 3aBUCUMOCTH CBOWCTB BEIIECTB OT XHWMHUYECKOTO
CTpoeHHs MoJieKyJl. I3omepus u n3omepsl.

[lonstne o QyHkuuoHanbHOM rpymme. Paaukan. IlpuHounel KiacCUpUKAUKM — OPraHUYECKUX
coequHeHu. MexayHapoaHas HOMEHKJIATypa U MPUHLUIBI HOMEHKJIATYpbl  OPraHUYECKUX
coequHeHuil. [loHsiTHEe 00 a30TconIEp)KALUX COEIUHEHUSX, OMOJOTMYECKH AaKTHBHBIX BEIECTBaX
(yrneBojax, »upax, Oelkax M Jp.), BBICOKOMOJEKYJSIPHBIX COEIUMHEHUSX (MOHOMEp, MOJINMEp,
CTPYKTYpPHOE 3BE€HO)

[IpakTHYecKue 3aHATHS

HOMGHKJ'IaTypa OpTraHUYCCKUX COG}II/IHGHI/II\/'I OTACIBHBIX KJIACCOB (HaCBIH_[eHHI)Ie, HCHACBIIIICHHBIC "
apOMaTUYECKHUEe YTJIEBOJOPOJIBI, CIIUPTHI, (DEHOJBI, allbICTHIbI, KETOHBI, KAPOOHOBBIC KHUCIOTHI MU JIp.)
CocraBieHHE TIOJMHBIX W COKPAIICHHBIX CTPYKTYPHBIX (POPMYJI OPraHMYECKHX BEIIECTB OTACITBHBIX
KJIaCCOB, WCIOJB3Ys HMX Ha3BaHHs IO CHCTEMATHYECKOW W TPHUBHAJIBHOW HOMEHKIAType (ITHIIEH,
alleTWICH, TIIHMLEpHH, (eHoMd, (opMaNbIeTui, YKCyCHas KHCJIOTa, TIMIHH). Pacdersl mpocreiieit
(hopMyJIbI OPraHUYEeCKOM MOJIEKYJIbI, HCXOMSI U3 3JIEMEHTHOT 0 cocTaBa (B %)

OK 01
IIK 1.1

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COEIMHEHUH

OcHOBHOE co/lep:KaHue

12

Teopernyeckoe o0yueHue

OU3MKO-XMMHUYECKUE CBOWMCTBA OPraHUYECKUX COCIMHEHUN OTHENbHBIX KiaccoB (0coOeHHOCTH
KJ1acCU(pUKAMU U HOMEHKJIATYpbl BHYTPHU KJIacca; FTOMOJIOTHUECKUN psia U o01ast popMyia; U30MepHs;
Gbu3HUecKre CBONCTBA; XUMHUYECKUE CBOMCTBA; CIIOCOOBI TOTyUCHHS):

— IPCACIBbHBLIC YIJICBOAOPOIbI (aJ'IKaHLI n I_[I/IKJIOB.JIKB.HBI). FopeHHe MCTaHa KaK OJHH H3 OCHOBHBIX
HCTOYHHUKOB TCIIJIa B IIPOMBIIIIJICHHOCTH H 6BITy. CsoiicTBa MNPUPOAHBIX YIJICBOAOPOAOB, HAXOKJACHUC B
Ipupoac U IpUMCHCHHUEC aJIKAHOB,

— HCIPCACIbHBIC (aJ'IKeHBI, AJIKNHbI H aJ'IKa)II/IeHBI) U apoOMaTH4YCCKUC YTJICBOAOPOIBI. FopeHHe
AllCTUJICHA KaK HCTOUYHHK BBICOKOTCMIICPATYPHOI'O IIJIAMCHU JJII CBAPKU U PE3KU MCTAJIJIOB

— KHMCJIOPOACOAeprKalllie coeTMHeHNs (CTUPTHI U (PeHOIIbI, KapOOHOBBIE KUCIOTHI U 3(UPHI, allbAETH/IbI
U KETOHbI, >KUpPBI, yrieBoabl). [IpakThueckoe NpUMEHEHHE STHIICHIIHMKONSA, TIUIepuHa, (eHoma.
[Ipumenenune Qopmanbaernaa, ameranblIeruja, YKCYCHOM KHUCIOTBL. Mplla Kak COJM  BBICHIMX

Kap6OHOBLIX KHCIOT. Moroliue CBOCTBa Mblja

OK 01
OK 02
OK 04
IIK 1.1
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— a30TcoJep)Kallfe COCOMHEHUS (aMUHBI M aMUHOKUCIOTHI, Oenku). BrlcokoMoOneKymsipHbIe
COeMHEHUS (CHUHTETHYEeCKHE W OMOJIOTMYECKU-aKTHBHBIC). MOHOMEp, MOJMMEp, CTPYKTYpHOE 3BEHO.
IonuMepu3sanus 3TUIEHA KAK OCHOBHOE HAIIPABJICHUE €r0 UCIIOIb30BaHU.

I'eHeTHYECKAs CBSI3b MEXKY KIAaCCAMU OPraHUYECKUX COCIMHEHUN

HpaRTuquRne 3aHATUSA

CBolicTBa OpraHMYecKHMX COEAMHEHUH OTAEIbHBIX KJIACCOB (TpUBHAJbHAs W MEXIyHapoaHas
HOMEHKJIATypa, XUMHUYECKHUE CBOMCTBA, CIIOCOOBI MOJyUYEHUs): IPEACIIbHbIE (AJIKaHbl U LIUKJIOAJIKAHBI),
HeTpeaebHbIe (AIKCHbI, AIKUHBI M JIKAJECHbI) ¥ apOMaTHUECKUE YIIIEBOIOPObI, CIIUPTHI U (PEHOIBI,
KapOOHOBBIE  KUCIOTBI W 3QUpbI, adbAETHUABl U  KETOHbl, aMUHBI M  AMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEMHEHUs. 3aJlaHusl Ha COCTaBJIEHUE YpPAaBHEHUN XHUMHUYECKHUX PEAKIMH C
y4acTHEM OPraHMYECKUX BEIIECTB HA OCHOBAHUH UX COCTaBa U CTPOCHUS

CocraBneHue cxeM peaknuii (B TOM YHCJIE€ 1O TPEUIOKEHHBIM IIeToYKaM TMpeBpaIieHui),
XapaKTepU3yIOIMINX XUMHUYECKHUE CBOWCTBA OPraHUYECKUX COEIMHEHUH OTAENBHBIX KJIacCOB, CHOCOOBI
UX IIOJIy4EHUS W Ha3BaHWE OPraHWYECKUX COCIMHEHMM N0 TPUBHAIBHOW WJIM MEXKIyHApOIHOU
CHUCTEMaTUYECKOW HOMEHKIIAType.
Pemenue IMPAKTUKO-OPUCHTHPOBAHHLIX TCOPECTUYCCKUX SaHaHI/II\/’I Ha CBOMWCTBa OpraHUYC€CKUX
COCIMHEHNN OTAEILHBIX KJIaCCOB

IIpakTHYeckue 3aHATHS

MonenupoBaHue MOJIEKYJ U XUMUYECKUX MTPEBPAIICHUI Ha TpUMeEpe 3TaHa, STUJIEHA, alleTUIICHA U JIp.

Tema 4.3.
Nnentuduxarnus
OpPraHHYECKUX
BEIIECTB, X
3HAYEHUE U
IIPUMCHECHHE B
OBITOBOM U
IIPOU3BOJICTBEHHOM
JEATEILHOCTH
yeJI0BEKa

OcHOBHOE co/Iep:KaHue

Teopernyeckoe o0yueHue

BI/IOOpFaHI/I‘IeCKI/IC COCINHCHU. HpI/IMeHeHI/Ie 1 OMOJIOTHY€eCKast POJIb YIJICBOIOB. OxmucieHue YIJ€BOJ0B
— MCTOYHHUK SHCPIHU KUBBLIX OPraHU3MOB. OOmactu IMPUMCHCHHUSA aMUHOKHCIIOT. HpeBpaIHCHI/IH 0eJIKOB
MO B OpraHu3Mec. buonoruueckue (1)YHKI_II/II/I OenkoB. buosmornueckue (bYHKHHH JKHUPOB. Ponb
OpraHquCKOﬁ XUMHUHU B PCIICHUH HpO6J’I€M HHH.[GBOﬁ 0€30IacCHOCTH

Ponb OpraHHqCCKOﬁ XUMHUHU B PCHICHHU npo6neM SHGPFGTHHGCKOﬁ 6630HaCHOCTI/I, B Pa3BUTHUH
IMCIUIHWHDBI, CO3JaHUN HOBLIX MATCPHAJIOB, HOBLIX MCTOYHHUKOB JSHCPIUHU (aﬂbTepHaTI/IBHLIe HCTOYHHUKHN
3HeerH). OnacHocTb BO3JICHCTBUS Ha JKUBBIC OpraHu3Mbl OpraHUYCCKUX BCILICCTB OTACJIBHBLIX KJIACCOB
(er’IeBO,Z[OpOI[LI, CIIUPTHI, CI)CHOJ'IBI, XJIOPOPraHUYCCKUC IIPOU3BOAHLBIC, AJIBACTUABI U )Ip.), CMBICJI
IIOKa3aTCIIsl MMPCACIIHBHO HOHYCTHMOﬁ KOHICHTpAUN

JlabopaTopHble 3aHATHS

JlabopatopHas padora: “UneHTH(UKAINS OPTAaHUYECKUX COSAUHEHUN OT/IENbHBIX KIIACCOB™

I/IJICHTI/I(bI/IKaL[I/Iﬂ OpPraHu4YCCKUX CO€IUHEHHUI OTIEIbHBIX KIAaCCOB (Ha IpHUMEPC AJILJACTHI0B, Kpaxmalia,

OK 01
OK 02
OK 04
IIK 1.1
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YKCYCHOM KHCJIOTHI, O€JIKOB W T.I.) C HCIOIb30BaHUEM WX (U3UKO-XUMHYECKHX CBOUCTB U
XapaKTepPHBIX Ka4eCTBCHHBIX peaknwil. [leHaTypammst Oenka mpu HarpeBaHWM. L[BeTHBIE peakmuu
0enkoB. BO3HUKHOBEHHE AHATMTHYECKOTO CHTHANIA C TOYKH 3PEHUS XUMHUYECKHX IPOIECCOB IPHU
MPOTEKAHUN KAaYECTBEHHOW PEAKINH, TO3BOJISIFOIICH UACHTH(DHUIIMPOBATH MPEI0KEHHBIC OPraHUIEeCKUC
BEILIECTBA

Pazneua 5. Kunernueckne u TepMogHHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKHX peaKkuuii
CkopocThb OcHOBHOe coep:kaHue OK 01
XUMUYECKUX OK 02
peaKIII/II\/JI. K 1.1
XUMHYECKOE
paBHOBeCHE
Teoperuyeckoe o0yueHue
CKopocTh peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUYHbIX (aKTOPOB: MPHUPOJbI PEearupyroLINX BeELIECTB,
KOHIEHTPALlU pPearupyromux BelIeCTB, TEeMIEepaTypbl W IUIOMAAH PEAKIHOHHON MOBEPXHOCTH.
TenoBbie 3¢ (HeKThl XUMUYECKUX peakUuid. DK30- U S3HAO0TEPMHUUECKHE, PEAKIIIH.
OOpatuMocTh peakiuid. XUMHUYECKOE PaBHOBECHE M €r0 CMEIICHHWE O] JCUCTBHEM Pa3IMYHBIX
(hakTOpoB (KOHLIEHTpAILMS PEareHTOB WK MPOAYKTOB PEaKkIUy, AaBlIEHUE, TEMIEpaTypa) sl CO3AaHUs
ONTHUMAJIBHBIX YCIOBUM MPOTEKaHUs XUMUYECKUX nponeccos. [Ipunuun Jle [llaTtense
[IpakTHYecKue 3aHATHS OK 01
Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33JaHUN Ha aHaiu3 (PAKTOPOB, BIUSIONIMX HA H3MEHEHHE OK 02
CKOPOCTH XMMHYECKON peakluu, B T.4. C MO3UIMNA IKOJOTUYECKH 1IeIeCO00pa3HOT0 MOBEACHUS B OBITY IK 1.1
U TPYAOBOH EATEIbHOCTHU B LEJIAX COXPAHEHUS CBOETO 3/I0POBbS U OKPY>KAIOIIEeH MPUPOIHON CpeIbl.
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUil Ha npuMeHeHue npuHiuna Jle-Illarense pns
HaXOXJCHUS HANpPaBJICHUS CMEIIEHUS PpABHOBECHS XUMHYECKOM peakluu U aHanu3 (akTopoB,
BIIUSIIOIIUX HA CMEIICHUE XUMUUYECKOTO PaBHOBECHS
Paznea 6. PacTBOpbI
Tema 6.1. OcHOBHOE co/lep:KaHue OK 01
Tousue o TeopeTuuyeckoe o0y4ueHue OK 02
pacTeopax PactBopeHne kak ¢u3nko-xumuueckuil mporecc. PactBopbl. CrocoObl MPUTOTOBIECHUS PACTBOPOB. OK 07
PactBopumocts. MaccoBasgs A0 pacTBOpeHHOro BemiecTtBa. (CMBICH TOKazarens MpPeaeibHO IK 1.1

I[OHYCTHMOﬁ KOHICHTPAUH U €TI0 UCITIOJIB30BAHUC B OLICHKC 9KOJIOTMYECKON 0€30MacHOCTH.
HpaBI/IJ'Ia OKOJOTHYCCKHU uenecoo6pa3H0r0 INOBCACHUA B 6LITy n pr,[[OBOfI ACATCIIBHOCTH B IICIAX
COXpPAaHCHUSA CBOCTO 310POBbA U Opr)KaIOIJ_ICﬁ HpHpOI[HOﬁ Cpeabl; OIMAaCHOCTb BO3JCHCTBUS Ha *KUBbBIE

OpTraHu3MbI OIIPECACIICHHBIX BCIICCTB.
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Pemienne mpakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 33JaHUI HA PACTBOPHI, UCIIOJIb3yeMble B OBITOBOIM U
IIPOU3BOJICTBEHHOMN JESATEIbHOCTH YEJI0BEKA

Tema 6.2. OcHoBHoOE coepxxaHue 2 OK 01
HccfeHOBaHHe IpakTuuecKkue 3aHATHSI 2 OK 02
CBOMCTB pacTBOPOB OK 04
Pemenue pacuerHbIx 3ama4
p a IK 1.1
[IpodeccuonaIbHO-OPHEHTHPOBAHHOE COJIeP:KAHUE
Paznen 7. Xumusi B ObITY U POU3BO/ACTBEHHOI 1eATEJIbHOCTH YeJI0BEKA OK 01
Xumusi B OBITY B (OcHOBHOE coaep:KaHue OK 02
MPOU3BOCTBEHHOU
POM3BOJCTBCHHO Teoperuueckoe o0yueHue 2 OK 04
JEATEILHOCTH = > = OK 07
croBeKa Hogeiimme MOCTHXEHUS XUMUYECKOW HAYKH M XUMHUYECKON TexXHOJIOrnH. Poiib Xxumun B o0OecrieueHuun
q ., . .
BKOJIOTMYECKOM, SHEPIETHYECKON U MUIIEBON GE30MaCHOCTH, PAa3BUTHH MEIWIMHBL [IpaBuia moucka u ) HK 1.1
AQHATM3a XUMHUYECKOW WHOOpPMAIMU U3 pa3TUYHBIX HCTOYHUKOB (HAy4yHas W y4YeOHO-HaydHast
lTuTepaTypa, cpeicTBa MaccoBoi nHGopmanuu, cetb HTEpHET)
[IpakTHYecKue 3aHATHS
ITouck u aHamM3 KEMCOB O MPUMEHEHWH XMMHYECKHX BEIIECTB M TEXHOJIOTHH C y4eToM OyIyIein
npodeccuoHanbHOM ~ AEATEIBHOCTH MO  TeMaM:  BaXKHEWIIME  CTPOMTENIbHbIE  MaTepHalbl,
KOHCTPYKLMOHHBIE MaTepHUalibl, KpAacKW, CTEKIO, KEepaMHKa, Marepuanbl Uil SJIEKTPOHUKH, 4
HaHOMaTepuaibl, TEKCTUIbHbIE BOJOKHA, HCTOYHUKHA OJHEPIrUH, OPraHUYECKUE UM MHUHEpaJIbHBIC
yno0peHus, JiekapCTBEHHbIE BELIECTBA, ObITOBAs XUMHUSI.
3amuTa: [IpencraBienue pe3ynbTaToB penieHus KeicoB B hopMe MUHHU-TIOKIIAA C MPe3eHTauei
IIpome:kyTouHasi arrecTanus mo aucuunanHe (nuddepeHunpoBaHHbIN 3a4eT) 2
Bcero 72
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3. YCJIOBUS PEAJIM3AIIMU YUYEBHOM TUCIUILJIAHBI
3.1. TpeOoBaHNsi K MUHUMAJIbLHOMY MATEPUAJIbLHO-TEXHHYECKOMY 00ecneyeHUuIo
Peanuzauus ydeOnoil aucuuminuuel OVYIL12 Xwumus ocymectBiasierca B y4yeOHOM
KaOMHETEe XUMUU, OMOJIOTUH, Teorpaduu.

O6opynoBaHue yuyeOHOTO KaOMHETA!

KoiauuectBo yuyeOHnix Mect — 30,

pabodee MEeCTO MpenoiaBaTes;

MHOTO(YHKIIMOHAJIBHBIM KOMIUJIEKC MPETo/1aBaTes;

HarJIsHbIe TOCOOUS (KOMIUIEKTHI Y4eOHBIX TaOJUII, MJIAKATOB, MOPTPETHI BhIIAIOIIUXCS
YUYEHBIX B 00JIACTU XUMUU);

HaTypaJibHbIe 0OBEKTHI, MOJICIIH;

npubopel ¥ HAOOpPHI JUISI TIOCTAHOBKM JIEMOHCTPAIIMOHHOTO M YYEHHUYECKOTO
IKCIIEPUMEHTA;

AKpPaHHO-3BYKOBBIE ITOCOOUS;

XUMUYECKUE PEAKTUBBI;

BCIIOMOTaTeIbHOE O00OpYJAOBAaHUE W WHCTPYKIUHU; OMOIMOTEUYHBIN

donz.

Oo6opynoBanue JjgadopaTopuu M padoyux MecT JadOpaTOPpMM: MEH3YPKH, MUMETKU-
KareJbHUIbI, TEPMOMETPbI, MHUKPOCKOT, JYIbI, TMPEAMETHbIE W TOKPOBHBIE CTEKIA,
TUTAHILETHI JIsl KaneldbHBIX peakiuil, QuibTpoBaibHas Oymara, CTEKISHHbIE MPOOUPKH,
pEe3UHOBbIE MPOOKHU, HAOOP PEaKTHUBOB, CTEKJISHHBIE MaJIOYKH, IITATUBBI JIJIsI POOUPOK;
MEpHbIE IMIUHIPHI, BODOHKU CTEKJISTHHBIE, BOPOHKH JEIUTeNbHbIE UInHapuueckue (50-
100 M), cTynKu ¢ IeCTUKOM, (hapdopoBbie YallKu, MUHLIETHI, GUILTPBI OyMaXkKHbIE, BaTa,
MapJis, J1a0OpaTOpHbIE IITATUBBI, CIIUPTOBBIE TOPENIKH, CIIUYKH, MPUOOp IS MOJTy4YeHUs
ra3oB (WM IpoOUpKa ¢ Ta300TBOJHON TPYOKOIi), IepkaTenu sl MPOOUPOK, CKIISTHKH JJIs
XpaHEHHSI PEaKTHUBOB, pa3AaTOYHbIC JOTKHM; xuMudeckue crakansl (50, 100 u 200 mn);
IITIaTeM; MHHIETHI; CEKyHIOMEphI (TaiiMepnl), MepHble mpooupku (Ha 10-20 M) u
MepHbIe Koa0bl (25, 50, 100 u 200 M), CTEKJISHHBIC MaJTO0YKH; KOHUYECKHUE KOJIOBI s
tutpoBanus (50 u 100 mu1); MHAUKATOPHBIE TIOJIOCKHU JJ1g onpeaencHus pH u ctanaapTHas
WHJUKATOpHAs IIKaJla, yHUBEpPCalbHBIM WHAuKaTop; munetku Ha 1, 10, 50 mu (umm
no3aropsl Ha 1, 5 u 10 mn),

3.2. HupopmanunonHoe odecnevyenne o0yuyenus Ilepeuenb pekoMeHayeMbIX Y4eOHbIX
usnanuii, UurepHer-pecypcoB, J0NOJHUTEIbHON JUTEPATYPbI

OcHOBHBbIE TEYATHBIE U31aHuA

1. AupunorenoBa, . B. Xumust: yueOHUK U MPAKTUKYM U1 CPEIHETO
npodeccuonaabHoro oopazosanus / M. B. Anpunorenona, A. B. babkos, B. A.
ITonkoB. — 2-e u3x., ucnp. u gon. — Mocksa: U3aarensctBo IOpaiit, 2022. — 291 c.
2. llleronuxuna, H. A. O6mas xumus: yueOnuk s CIIO / H. A. Illeronuxuna, JI.

B. Munaesckas. — Cankr-IlerepOypr: Jlanb, 2021. — 164 c.

3. Huxonbckuii, A. b. Xumust: yueOHUK U MPAKTUKYM JUIsI CPETHETO
npodeccuonanbHoro odpazosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3z.,
nepepad. u gon. — Mocksa: UznarensctBo FOpaiir, 2022. — 507 c.

4. Xumust: y4eOHUK JUIs CpeJHero npodeccuoHaabHoro oopazosanus / FO. A.
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Jle6enes, I'. H. ®anees, A. M. I'ony6es, B. H. IllanoBan; o obmeit penakuueii ['. H.
daneeBa. — 2-e us., nepepad. u gon. — Mocksa: M3marenscrBo Opaiit, 2022. —
431 c.

JlonmoJIHUTEIbHbIE UCTOYHUKH

1. Xumus. 10 xknacc. YrayOnénusiii ypoBens : yueonux/ B.B. Epemun,

H.E. Ky3smenko, B.U. Tepenun, A.A. [dpo3nos, B.B. Jlynun; nox pen. B.B. Jlyauna. —
M.: [Ipoceemnienue, 2022. — 446, [2] c.: u.

2. Xumus. 11 xmace. YrmyOnénusiid ypoBens : yueouux/ B.B. Epemun,

H.E. Ky3smenko, A.A. JIpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.:
[Ipoceemenue, 2022. — 478, [2] c.: ui.

3. Xumus. YriayoneHnslii ypoBeHb. 10—11 xmaccel: paboyast mporpamma K

nuaun YMK B.B. Jlyauna: yue6Ho-MeToqudeckoe nocodue / B.B. Epemun,

A.A. poznos, U.B. Epemuna, 3.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

4. Metonnueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko,

B.U. Tepenuna, A. A. Jlpo3noBa u np. «Xumus. YriayOneHHbIH ypoBeHbY. 10 kimace / B.
B. Epemun, A.A. [Ipo3nos, .B. Epemuna, B. 1I. MaxonuHna,

O. 1O. Cumonosa, 2.10. Kepumo. — M.: [Ipoda, 2018. — 339 c. : um.

5. Meroauueckoe nocodue k yueOHuky B. B. Epemuna, H. E. Ky3smenxo, A. A.
Hpo3noBa u np. «Xumus. YrayOneHHsIid ypoBeHb». 11 kimace / B. B. Epemun, A A.
Hpoznos, N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10. Kepumos. — M.: JIpoda,
2018. — 423 c. : mu.

6. I'ycena, E. B. Xumus qis CI1O: yaedno-meTonnueckoe mocodbue / E. B.

I'yceBa, M. P. 3uranmmna, /1. . KynukoBa. — Kazans: KHUTYVY, 2019. — 168 c. —
ISBN 978-5-7882-2792-4. — TekcT: 21eKTpOHHBIHN // JIaHb : AIeKTpOHHOOHOIMOTeYHAas CHCTeMa. —
URL.: https://e.lanbook.com/book/196096 (nata

obpamenus: 14.10.2022). — Pexum goctyna: Jyisi aBTOPHU3. MOJIH30BATENICH.
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7. Yepnukona, H. 0. Xumus B 1OCTYITHOM H3JIOKEHUU: yaeOHOE TTOCOOHE IS

cno / H. 1O. UepnukoBa. — 2-¢ u3a., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316

c. — ISBN 978-5-8114-9500-9. — Tekct: 3neKkTpoHHbIH // JIaHb: 37€KTPOHHOOMOIMOTEYHAST CUCTEMA.
— URL: https://e.lanbook.com/book/195532 (nara

obpamenus: 14.10.2022). — Pexum goctyna: Jyisi aBTOPHU3. MTOJIH30BATENICH.

8. llleBuurpina, JI. B. Xumus: yue6Hoe nmocodue / JI. B. Illeaurpina, A. U.

AmapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
Tekct: anexTpoHHbIN // JIaHb: 37eKTpoHHO-O0MOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/118505 (nara obpamenus: 14.10.2022). — Pexum

JOCTYMA: JUIsl aBTOPH3. TOIb30BaTEINIEH.

9. briunos, JI. H. Xumus: yuebnuk mis CI1O / JI. H. biunos, U. JI. [lepdunosa,

T. B. CokonoBa. — 2-e u3zn., crep. — Cankt-IletepOypr: Jlanp, 2021. — 260 c. —

ISBN 978-5-8114-7904-7. — TekcT: 31eKTpOoHHBIH // JIaHb: 3JIeKTpOHHOOUOIMOTEUHAs CUCTeMA. —
URL.: https://e.lanbook.com/book/167183 (narta

obpamenusi: 14.10.2022). — Pexxum gocTyma: Juis aBTOPU3. MOJIb30BATENCH.

10. T'abpuensn, O. C., JIsicoBa, I'. I'. Xumus: kHUra ams npenoaaBarens: yueo.-

MeTon. rmocodbue. — M. Akagemus, 2012. - 332 c.

11. Yepuukona H. 0., Memepskona E. B. Pemaem 3agaun no xumun

camocrosTensHo: yuebnoe nocobue / H. FO. YUepnukona, E. B. MemepsikoBa — CaunktllerepOypr:
Jlannw, 2022. — 328 c.

12. Pe3nukoB B. A. CO0pHUK ynpaXHEHUH U 33724 110 OpraHMYeCKOW XUMHUU:

yuebHoe nocoodue / B.A. Pe3nukos — Cankr-IlerepOypr: Jlans, 2021. — 226 c.

13. Kanyctuna A. A., Xanpuenko U. I'., JIubanos B. B. O6uias n Heopranuyeckast
xumus. [Ipaktukym / A. A. Kanyctuna, W. I'. Xansuenko, B.B. JIu6anoB — CanxtllerepOypr: Jlans,
2020. — 152 c.

14. T'a6bpuensa O.C. Xumus: yuel. s crya. mpod. yued. 3aBeaenuii / O.C.

I'a6bpuensn, U.I'. Octpoymos. — M., 2016.- 256 c.
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15. T'abpuensa O.C. Xumus s ipodeccuii U crenuanbHOCTEH TEXHUIECKOTO
npodwuist: yueOHUK IS CTYA. yUpexIeHui cpel. mpod. odpasosanus / O.C.
la6puensu, U.I'. OctpoymoB. — 4-e m3j., crep. — M. : I3garenbckuii eHTp
«Axagemus», 2017. — 272 c.

HNurepHer-pecypcebl

1. hvsh.ru — Xyphaan «XuMus B IIKOJIE».

2. https://postnauka.ru/themes/chemistry — nekiuu no Xxumuu Ha caiite

[Toctrayka. http://gotourl.ru/4780 (http://elementy.ru/)

Hay4uHo-momynsipHbIil TPOEKT «DJIEMEHTHI OOJBIION HAyKW» ((hU3HKa, XUMHUS,
MaTeMaTHKa, aCTPOHOMUS, HAYKU O JKU3HM, Hayku o 3emie). HoBoctu Hayku, KHUTH,
HAay4YHO-IIOIMYJIAPHBIC CTATbH, JICKIHWHW, SHIHUKIIOIICINH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
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CaiiT HayuHO-nIOomyJIsipHOTO *KypHana «[lorenuuamy. Xypuan uzmaércs ¢ 2005 r., ¢
2011 r. — paznen «XumMus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT HayyHO-IIOMYJISIPHOT O JKypHasia « XUMHUS U ku3Hb». JKypHan nznaérest ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTKpbITas AJIEKTPOHHAA OMOIMOTEKa XUuMUYeckoro noprana «Chemnety, coaepKuT
yueOHbIe U MH(OPMALIMOHHBIE MaTepUalbl JIs IKOJILHUKOB U yuuTeneil. B Helt MoxxHO
HaWTH Y4eOHUKH 110 O0IIel U HEOPraHWYEeCKOW XUMHUH, OPraHUYECKON XUMUH,
MYJIbTUMCIUaAMATCPUAIIbI, 4 TAKXKEC 3aJa4 XUMUUYCCKUX OJIMMITINA]] C pCIICHUAMU,
3aa4i BCTYIUTCIIbHBIX O9K3aMCHOB JIJISA a6HTypI/IeHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

NudopmanmronHsie MaTepraiibl 00 oiuMraaax: MoCKOBCKON TOPOACKOM,
Bcepoccuiickoii, MenaeneeBckoil, Mexaynapoanoil. [TpuBenensl 3agaun
TEOPETUYECKUX U IKCIIEPUMEHTATIbHBIX TYPOB, MOAPOOHBIE PEIIeHHUS], CITIUCKU U
dboTorpaduu nmodeauTene.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema IMCTaHIIMOHHOTO 00yUYeHUsl, HalpaBJeHHas B MIEPBYIO OYepeb Ha
MOJrOTOBKY K OJIMMIIUAJaM BCEX YPOBHEW — OT MIKOJIBHBIX A0 MexayHapoaHoi. Cailt
COJIEP>KUT OTPOMHOE KOJTMYECTBO 3a/a4, CTPYNIIUPOBAHHBIX KaK 110 TeMaM, TaK U 10
onummuaaam. [1o BceM OCHOBHBIM pa3jieiiaM XUMUH MPUBEAEH TEOPETUUECCKHI
MaTepuai U pa3o0paHbl pelIeHUs] TUIOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran no HanorexHonorusiM. OCHOBHas 11eJIb — Pa3BUTUE 00Pa30BaHUS B 00JIACTH
HAHOTEXHOJIOTUH U MOATrOTOBKA K MHTEPHET-OJIMMITUA/IE TI0 HAHOTEXHOJIOTUSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBounas nHGopMaIys 0 XUMHYECKUX dJIEMEHTaX U UX CBOMCTBaxX (Ha
AHTJIUHCKOM SI3bIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

Pycckosi3bIuHBIi CaliT 0 CBOMCTBAX XMMHUYECKHUX JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)

Hekommepueckuii caiiT oHJIaitH-00pa30BaHus, COJAEPKUT MHOT'O HHTEPECHBIX
00pazoBaTeNbHBIX KYPCOB M BUJICOJEKIIMA /ISl IIKOJILHUKOB, CTYJICHTOB M y4UTeNeH.
EcTb HECKOJIbKO KYpCOB 110 XUMHH.

12. http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — caMblii aBTOPUTETHBIN B MUpPE XUMHUH
MH(POPMAaLMOHHBIN HHTEpHET-pecypc (CalT MIATHBIN).

13. http://www.organic-chemistry.org/

[TopTan mo opraHMYECKON XMMUU HA aHTJIIMICKOM SI3bIKE.

14. http://www.xumuk.ru
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CaliT 0 XuMHH: KJIacCHYecKue y4eOHUKH, CIIPAaBOYHUKH, SHIIUKIIONEANH, TIOUCK
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OpPraHUYECKUX U HEOPraHUYECKUX PEAKLUH, COCTABIICHUE YPABHEHUN PEaKLIUU.
15. http://orgchemlab.com/
CaiiT, mOCBSIEHHBIN TPaKTUYECKOI paboTe B 1aboparopuu
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4. KOHTPOJIb Y OLIEHKA PE3YJbTATOB OCBOEHUSI YYEBHOHN

JUCHUATNIUHBI

KoHTpoJib 1 oueHKa pe3ylbTaToB OCBOCHUsS yueOHOM nuctuminael OYI1.12
XuMusi OCYIIECTBISECTCS MPENojiaBaTesieM B MPOIECCe MPOBEACHUS MPAKTUUYECKUX

3aHATUA W JTa0OpaTOpHBIX  pabOT, TECTUPOBAHUS, a TaKXKE BBHITOJTHEHUS
O6y‘laIOH_II/IMI/IC$I NMHAWBUAYaJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, HCCHCHOB&HHﬁ.
Ne | OK/IIK Monyas/Pa3znen/Tema Pesynbrar 00yuenns THIbI OLEHOYHBIX MEPONPUATHI
| |OcHoBHOe conep:kaHue
1 Pa3znen 1. OcHoBbI DopMyJIUpPOBaATH 0a30BbIE
CTPOEHHS BelecTBa NOHATHSA ¥ 3aKOHbI XUMHHU
1.1 |OK 01 Ctpoenue aToMOB CocTaBiATh XMMHUYECKHE 1. 3aganus Ha COCTaBIEHNE XUMUYECKUX
XUMHAYECKUX DJIIEMEHTOB U |(HOPMYJIIbI COETMHEHNH B ¢dopmyi (OKCHIOB, THIIPOKCHJIOB, KUCIIOT,
MIPUPO/Ia XUMUYIECKOH COOTBETCTBUH CO CTEIICHBIO |COJICH).
CBSI3U OKHCIIEHUS XUMHUYIECKUX 2. 3ajaHus Ha MCIIOJIL30BaHUE
3JIEMEHTOB, UCXO/S U3 XMMHMYECKON CUMBOJIMKU U HA3BaHUMN
BaJEHTHOCTU U COETMHEHM 110 HOMEHKIIAType
3JIEKTPOOTPULIATEIbHOCTH | MEXIyHAPOTHOTO COI03a TEOPETUIECKON U
MPUKIIAAHOW XUMHUHU ¥ TPUBUATBHBIX
Ha3BaHUU JJIS COCTABIECHUS XUMHUIECKAX
(dbopMyIT coelMHEHNY OCHOBHBIX KIIACCOB
HEOPraHWYECKHUX BEIIECTB
1.2 |OK 01 [lepuoanueckuii 3akoH 1 | XapakTepru30BaTh 1. IIpakTrueckas paboTa
OK 02 tabymia J[.V. Merneneera | XUMUYECKHE DIICMECHTHI B «XapaKTepruCcTUKa XUMUUIECKOTO DJIEMEHTA
COOTBETCTBHHU C UX 0 €ro noJjiokeHuw B Ileproanueckoit
IIOJIOKEHUEM B cucreMe XUMHYecKHX 3inemeHTos /.M.
MEPUOJUYECKON CUCTEME MenneneeBay.
XUMHYECKUX JIE€MEHTOB 2. IlpakTideckue 3aaHus Ha
H.N. MenneneeBa YCTaHOBJICHUE CBSI3U MEX]1y CTPOCHUEM
aTOMOB XHUMHUYECKHX JJIEMEHTOB U
MEPUOANIECKUM H3MEHEHNEM CBOWCTB
XUMHYECKUX 3JIEMEHTOB M UX COCTMHEHUH
B COOTBETCTBHH C TIOJIOKEHHEM
[Tepuoauueckoi cucteme.
3. IIpakTHKO-OpHUEHTHPOBAHHBIE
TEOpETHYECKHUE 3a/IaHuUs Ha
XapaKTepHU3aIHI0 XUMUIECKHAX dJIEMEHTOB!
«Meranmmuieckre / HEMETaNTNIECKHe
CBOICTBA, IIEKTPOOTPUIIATENNHHOCTD U
CPOZCTBO K DIIEKTPOHY XUMHUIECKUX
AJIEMEHTOB B COOTBETCTBHE C MX
3JIEKTPOHHBIM CTPOSHUEM U TIOJIOKEHHEM
B IIEPUONYECKON CUCTEME XHMUYECKIX
snemenToB JI.1. MenpaeneeBa»
2 Pasien 2. Xummsecke Xapakrepu3oBaTh TI/IUHI,I KonTposbHas padora
XHMHYEeCKHX peaKkimii «CTpoeHue BellecTBa H XHMHYECKHe
peakuumn
peakuumn»
2.1 0K 01 Tunsl XUMUYECKUX CocTaBiATh peakuuu 1. 3agaun Ha cocTaBlieHHE ypaBHEHUH
OK 04 peakuuit COEAUHEHHUS, PA3JI0KEHUS, peaKuuii:
oOMeHa, 3aMelIeHus, — COEIMHEHHS, 3aMEIECHUS, Pa3IIOKEHHUS,
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OK/IIK

Moayas/Pa3nen/Tema

Pesynbrar 00yuenns

THIBI OLEHOYHBIX MEPOIPUATHI

OKHCIIUTENBHO-
BOCCTAaHOBHUTEJIBHBIC
peaknuu

oOMeHa;

— OKHUCIIUTEIIBHO-

BOCCTaHOBUTEIILHBIX PEAKITUH C
WCIIOIb30BaHUEM METO/Ia AIEKTPOHHOTO
OanaHca.

2. 3amaun Ha pacueT MacChl BEIIECTBA MU
00béMa

ra30B 10 N3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce Wik 00BEMY OTHOTO U3
YUYacCTBYIOIIUX B PEaKIIUU BEIIECTB;
pacy€Thl

Macchl (00bEMa, KOJIMYeCcTBa BEIIECTBA)
MPOIYKTOB PEAKIUH, €CITH OJIHO U3
BCIICCTB UMECCT NIPUMECH

2.2

DNIEKTPOIUTHYIECKAS
JUCCOLMAIIMS U MOHHBIN
oOMeH

CocTaBnaTh ypaBHEHUS
XUMHYECKUX PEaKIINU
HOHHOTO OOMEHA C YJacTHEM
HEOPTraHMYECKUX BEIIECTB

1. 3aganus Ha COCTaBJICHUE
MOJIEKYJIIPHBIX ¥ MOHHBIX PEaKLUN ¢
Y4YacTHUEM KHUCJIOT, OCHOBaHUH U COJIEH,
YCTAHOBJICHUEC U3MCHCHU A KUCIIOTHOCTHU
cpensl

2. JlabopartopHas pabota "Turbr
XUMHYECKUX peakiuil”

Pa3znen 3. Ctpoenue u
cBolicTBa
HEOpPraHu4ecKux
BelleCTB

HccaenoBarh CTPOCHME U
CBOIiCcTBa HEOPraHn4€CKuX
BeIIECTB

3.1

OK 01
MK 1.1

Knaccudukarus,
HOMEHKJIATypa U CTPOCHHE
HEOPraHWYECKHUX BEIICCTB

Kiaccuduimporarsb
HEOpPraHMYECKUE BEIIECTBA B
COOTBETCTBUH C MX
CTPOCHUEM

1. Tect «<Homenknarypa u Ha3BaHHE
HEOPTaHWYECKHUX BEIIECTB UCXOMS U3 UX
XUMHYECKOH (pOpMYJIBbI HIIH COCTaBIICHHE
XUMHYECKOH (POPMYITBI HCXOIS U3
HAa3BaHUA BEIIECTBA 10 MEXITyHAPOTHON
WJIM TPUBHAIFHOW HOMEHKIIATYPE».

2. 3amaun Ha pacdeT MacCOBOM JIOJIH
(Macchl) XHMHYECKOTO DJIEMEHTA
(coenHeHUs) B MOJIEKYJIE (CMeCH).

3. IlpakTuueckue 3a1aHus 10
KIaccu(pukamnuu, HOMEHKIATYpe U
XUMHYECKAM (hopMyJiaM HEOPTaHHIECKUX
BEIIECTB PA3INYHBIX KJIACCOB.

4. ITpakTueckue 3a4aHus Ha
OTIpeieTICHIe XUMHUIECKOW aKTHBHOCTH
BEIIECTB B 3aBUCHMOCTH BUJIA
XUMHUYECKOH CBSI3U U THTIA
KPUCTAJUTMYECKOW PEIIETKH

3.2

OK 01
OK 02

DOU3UKO-XUMUYICCKHUE
CBOICTBa HCOPTaHUYCCKUX

VcraHaBauBaTh 3aBUCHMOCTD
(1)I/I3I/IKO - XUMHUYCCKHUX

1. Tect «OcOoOEHHOCTH XUMHAYECKUX
CBOICTB OKCUIOB, KMCIOT, OCHOBAHHI,
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Ne [ OK/IK Monyas/Pa3znen/Tema Pesynbrar 00yuenns THIbI OLEHOYHBIX MEPONPUATHI
MK 1.1 BELIECTB CBOMCTB HEOPraHUYECKUX aM(OTEPHBIX THIPOKCHJIOB U COJICI».
BEIIECTB OT CTPOEHUS 2. 3ajaHus Ha COCTaBJICHUE ypaBHEHUI
aTOMOB M MOJIEKYJ, & TAK)KE |XMMHUYECKHX PEAKLUH C ydacTUEM
TUIA KPUCTAIITNYECKOI MIPOCTBIX U CIOKHBIX HEOPTaHUYECKUX
peieTku BEIIECTB: OKCHJI0B METAJUIOB, HEMETAIJIOB
1 aM(pOTEPHBIX ICMEHTOB;
HCEOPraHM4CCKUX KHCIIOT, OCHOBaHUH U
aM(OTEPHBIX THPOKCH]IOB,
HEOPraHUYECKUX COJIEH,
XapaKTepU3YIOIINX UX CBOMCTBA U
CIIOCOOBI TMOTYYEHHSI.
3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOPETHUECKUE 33/I1aHUSI HAa CBOWCTBA U
MOJTy4YeHHE HEOPTaHUYECKUX BEIIECTB
3.3 |OK 01 Unentudukanms Uccnenosate kauectBeHHble | 1. [IpakTHKo-opueHTHPOBaHHBIE 3a1aHUS
OK 02 HEOPraHWYECKUX BEIIECTB |PEaKLUU HEOPraHUYECKUX |10 COCTABJICHUIO XUMUYECKUX PEAKIUH C
OK 04 BEIIIECTB y4acTHEeM HEOPTaHMYECKUX BEIIECTB,
HCITONTB3YEMBIX TS UX HICHTU(UKAIIHH.
2.JIabopartopHas pabora:
“Unentndukanus HEOPraHAUECKUX
BemecTs”’
4 Pazgen 4. Ctpoenne u HccaenoBath cTpoeHne u
CBOIICTBA OPraHN4YecKuX |CBOHCTBA OPraHUYECKUX
BelllecTB BelllecTB
4.1 OKO01 Kunaccudukanus, crpoenue|Knaccudpuimposats 1. 3aganus Ha cocTaBIeHUE HA3BaHUU
K1.1 1 HOMEHKJIaTypa OpPraHU4ecKHe BEMIECTBA B |OPTraHUYECKUX COEUHEHUM MO
OpPraHNYECKHX BEILECTB COOTBETCTBUU C UX TPUBUAIBHON WIIM MEXIyHApOIHON
CTPOEHHEM CHCTEMAaTH4YECKOH HOMEHKJIATYpE.
2. 3amaHus Ha COCTABJICHUE ITOJIHBIX U
COKpAILEHHBIX CTPYKTYPHBIX (GOpPMYJI
OpPraHUYECKUX BEILECTB OTIAEIbHBIX
KJIaCCOB.
3. 3ajayn Ha oNpeaeIeHue IPOCTEHIIICH
(b opMyIbl OPraHUYeCKOW MOJIEKYJIBL,
MCXOsI U3 3JIEMEHTHOTO cocTaBa (B %)
4.2 |OK 01 CaolicTBa OpraHndeckux | YcraHaBIMBaTh 3aBUCUMOCTH| 1. 3amanus Ha cocTaBleHNe ypaBHEHUIH
OK 02 COCIMHEHUN (hMBUKO-XMMHAYECKIX XUMHYECKUX PEAKIUI C ydacTHEM
OK 04 CBOMCTB OpraHU4eCcKuX OpPraHWYECKUX BEIIECTB HA OCHOBAHUH HX
IIK 1.1 BELLECTB OT CTPOCHUS COCTaBa U CTPOCHHUSL.

MOJIEKYT

2. 3agaHus Ha COCTaBJICHUE YPAaBHEHUI
XUMHYECKHUX PEAKUUH, WITIOCTPUPYIOLINX
XUMHYECKUE CBOICTBA C yUETOM
MEXaHU3MOB IPOTEKAHHSI JAHHBIX
peakuuil U TeHETUYECKOU CBSI3U
OpPraHUYECKUX BEIIECTB Pa3HbIX KIIACCOB.
3. PacyerHble 3a1a4u 110 YpaBHEHHUSM
PEaKLuil C y4acTUEM OpraHUYeCKUX
BEIIECTB.

4. JIabopatopHas padota “lIpeBparieHus
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Ne | OK/IIK Monyas/Pa3znen/Tema Pesynbrar 00yuenns THIBI OLEHOYHBIX MEPOIPUATHI
OpraHMYEeCKUX BEIIECTB MIPU HarpeBaHUU"
4.3 |OK 01 Unentuduxanus HccnenoBate kauecTBeHHBIE |1.[IpakTHKO-OpHeHTHpPOBaHHbIE 3aIaHUS
OK 02 OpraHUYECKUX BEIIECTB,  |PEAKIMU OPraHU4YECKUX 10 COCTABJICHUIO XUMUYECKUX PEAKLIUN C
OK 04 UX 3HAYCHUE U COCIMHEHUU OTAEIBHBIX Y4acTHEM OPTaHUYECKUX BELIECTB, B T.U.
MK 1.1 pUMEHEHHUE B OBITOBOW M |KJ1acCOB WCIIONB3YEMBIX JJIS1 UX UACHTH()HUKALNY B
IIPOM3BOJICTBEHHOM OBITY ¥ TPOMBIIIICHHOCTH.
JIESITENNPHOCTH YEJIOBEKA 2.JIabopaTtopHas paboTa:
“Unentndukaniisi OpraHu4ecKux
COEINHEHUN OTIEIBHBIX KJIACCOB™
) Paznen 5. Kunernyeckue |Xapakrepn3oBaTh
U TePMOAMHAMHUYECKHEe |BJIHSIHHE PA3JIMIHBIX
3aKOHOMEPHOCTH (axTopoB Ha paBHOBecHe
NPOTEeKAHUS U CKOPOCTh XUMHYeCKHX
XHMHYECKHMX peaKiuil peaxuuit
5 [OK 01 CKOpOCTh XUMHYECKHX Xapakrepu3oBath BiusHAE |IIpakTUKO-OpUEHTUPOBAHHBIE
OK 02 peakuuii. XuMHu4eckoe KOHIIEHTpaluu TEOPETUUECKUE 3aJJaHUSI HA aHAJIU3
MK 1.1 paBHOBecHe pearupyronmx BemecTB U (haxTOpOB, BIUSIOIINX HA U3MEHEHHUE
TEMIIEpaTyphl Ha CKOPOCTh  |CKOPOCTH XUMHUYECKOH peaKLuu.
XUMHUYECKUX PEaKLUit ITpakTUKO-OpHEHTUPOBAHHBIE 3a/1aHUs Ha
XapaxkTepu3oBaTh BIUsSHUE |mpuMeHeHue npuniuna Jle-1larense mis
M3MEHEHUS KOHLCHTPAlMM  |HaXOKIECHUS HAIIPaBJICHUS CMEILECHUS
BEILIECTB, PEAKIUH CPEIbl U |PAaBHOBECUSI XUMHUECKOH peakluu U
TEMIIEpaTypsl Ha CMELeHne |aHayu3 (aKTOPOB, BIMSIOIUX Ha
XMMHUYECKOT0 PABHOBECUSI  |CMEILIEHHE XUMHUUECKOI'O PAaBHOBECHS
6 HccenenoBaTh HCTHHHBIE
Pa3znen 6. PacTBopbl PacTBOPHI € 3aJaHHBIMHU
XapaKTepUCTUKAMHU
6.1 |[OK 01 [TonsTHE 0 pacTBOpax Paznuaare ncTHHHBIC 1. 3agaun Ha IPUTOTOBIICHUE PACTBOPOB.
OK 02 PacTBOpBI 2. IIpakTHKO-OPUEHTUPOBAHHBIE
K 1.1 pacyeTHbIE 3aJaHUs HA AUCIEPCHBIE
CHCTEMBI, HCIIOIb3yEMbIE B OBITOBOW U
MIPOM3BOJICTBEHHOH JIESATENbHOCTH
YeoBeKa
6.2 [OK 01 UccnenoBanne cBOWCTB Uccnenosars ¢pusnuko- JlabopatopHas pabota
OK 04 pacTBOpoOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
UCTHHHBIX PacTBOPOB
Il [IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COJEPIKAHUE
7 Pazpea 7. OueHuBaTh MOCHEACTBHSA |3aIHMTA Keiica
Xumus B ObITY U OBITOBOM U
NPOU3BOACTBEHHOM NPOU3BOJACTBEHHOMH

JeATEJILHOCTH YeJI0BeKA |AeATeILHOCTH YeJI0BEKA C
MO3MINII DKOJIOrHYeCKO
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Ne [ OK/IK Monyas/Pa3znen/Tema Pesynbrar 00yuenns THIBI OLEHOYHBIX MEPOIPUATHI
0e30macHOCTH
OK 01 Xumust B ObITY H OrneHuBaTh MOCIEACTBUS Keiic
OK 02 MPOU3BOACTBEHHOM OBITOBOW U Bo3MoXHBIE TEMBI KEWCOB:
OK 04 EATEIBHOCTH YeJIOBEKA MIPOU3BOACTBCHHOU 1. IToremienue ximmMara u
OK 07 JIeSITEILHOCTH YEI0BEKA C BBICBOOOKJICHHE Ta30BBIX THIPATOB CO
MK 1.1 MO3UIIAN SKOJIOTHIECKON JTHA OKeaHa.

0€e30IacCHOCTH

2. Bynymme marepuainsl 1jis aBua-,
MaIIMHO- U TPUOOPOCTPOCHHUSL.

3. HoBble MaTepualtbl JUIsi COTHEUHBIX
Oarapeii.

4. JlexapcTBa Ha OCHOBE PaCTUTENBHBIX
npernapaToB
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[Tpunoxxenuel

TEMATHUKA UHAUBUAYAJIBHBIX ITPOEKTOB

buorexHonorus u reHHas uHxxeHepus — texHosoruu XXI Beka.

HanotexHosiorust kak mpruOPUTETHOE HANIPABJIEHUE PA3BUTHS HAYKU U MPOU3BOJICTBA
B Pocculickoii @enepauuu.

CoBpemMeHHbIe METOIbI 00€33apaXKUBaHUsI BOJIbI.

AnnoTponus METaJUIOB.

Kuznp u gesarenbHocts .M. Menaeneena.

«IleproanueckoMy 3aKoHY Oyayliee HE TPO3UT pa3pyLICHUEM. .. »

Cunre3 114-ro snementa — TpuyM@d poccUICKUX PU3UKOB-SAEPIIUKOB.

N3oTonsl Bogopoaa.

Hcnonb3oBanue paiMOAKTUBHBIX U30TOTIOB B TEXHUYECKUX LETAX.

PeHTreHOBCKOE U3IIyYEHNE U €T0 UCIIOIb30BAHUE B TEXHUKE U MEJIULIMHE.

[Ina3ma — 4yeTBepTOE COCTOSIHUE BEIIECTBA.

AmMopdHbIe BelllecTBa B MPUPOJE, TEXHUKE, OBITY.

Oxpana OKpyKaromenl cpeapl OT XHUMHYECKOTro 3arpsi3HeHHs. KoanyecTBEeHHBIE
XapaKTEPUCTUKU 3arpsA3HEHUS OKPYKAIOIIEH CPEb.

[Tpumenenue TBepaOro u razoo0paszHoro okcunaa yriaeposaa (IV).

3ammTa 030HOBOr0 AKPaHa OT XMMUYECKOTO 3arps3HEHUS.

I'pyboaucniepcHbie  cuCTeMBbl, HX  KiIaccupuKalus ¢ UCIOJIb30BaHUE B
npodeccUOHaIbHOM 1eITeTbHOCTH.

Kocmernueckue remu.

[IprMmeHeHnue cyCcreH3uil ¥ SMYJIbCUM B CTPOUTENLCTBE.

MuHepaiibl ¥ TOpHBIE TOPOABI KAK OCHOBA JIUTOC(EPHI.

PacTtBOpbI BOKpyT Hac. Tursl pacTBOpPOB.

Bopna xak peareHT u cpena 1uisi XMMHYECKOT0 IIpoLecca.

Kuznb u gearenbHocTh C.AppeHuyca.

Bxiag OTEYeCTBEHHBIX YYEHBIX B  PAa3BUTHE TEOPUU  DIIEKTPOIUTUYECKOMU
JACCOLIMALINAH.

YcTpaHeHue )KeCTKOCTH BOJbI HAa POMBIIUICHHBIX NPEATIPUATHSIX.

CepHas KHCIIOTa — «XJI€0 XUMUYECKON TPOMBIIIIIEHHOCTH .

Hcnonb3oBaHue MUHEPAIBHBIX KUCIOT HA MPEANPUATUAX PAZTUIHOTO MPOPUIIs.
OKcuabl U CONMU KaK CTPOUTENIbHBIE MaTEPHAIIBI.

Ucrtopus runca.

IToBapeHHast COJIb KAK XUMHUYECKOE CBIPHE.

MHuoronukuii KapOOHAT KaJNbIHS: B IPUPOJIE, B TPOMBIIINIEHHOCTH, B OBITY.

Peakiuu ropennst Ha MPOM3BOJICTBE U B OBITY.

BupryansHoe MOieIMpOBaHNE XUMUUYECKUX MPOLIECCOB.

DNEKTPOJIN3 pacTBOPOB JIEKTPOJIUTOB.

DNEKTPOIU3 pacIlyIaBOB 3JIEKTPOIUTOB.

[IpakTnueckoe TpUMEHEHHE dIEKTposn3a: padUHUPOBAHHE, TaTbBAHOIUIACTHKA,
rajJbBaHOCTETUS.

Hcropus nonydeHus: 1 NpOU3BOJICTBA ATTFOMUHUS.

DNEKTPOIUTUIECKOE TIOTyUYeHNE U padUHUPOBAHNE METH.

KuzHb u nesareabHocTs 1. J[9BM.

Ponp MeTaminoB B HICTOpUM YENO0BEUECKON HUBUIM3AUNU. VICTOpHS OTEYECTBEHHOM
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yepHOU MeTaiuryprud. COBpEeMEHHOE METAJLTYPrHUE€CKOE MPOU3BOJICTBO.

Hctopust OTE€YEeCTBEHHOM LBETHOW MeETAJUIypruu. Posib MeETauioB U CIUIABOB B
HAay4YHO-T€XHUYECKOM IIPOrpecce.

Koppo3us meTanioB u cnocoObl 3alIUThl OT KOPPO3HUH.

WNuepTHbIe nin 6J1aropoIHbIE Ta3bl.

Poxxnaromue conm — rajaoreHsl.

HcTtopus mBeacKkon CIIMYKH.

Hctopust BOSHUKHOBEHUS U Pa3BUTUSA OPraHUYECKON XUMUHU.

Kuznb n gearensHocTh A.M.byTiieposa.

Burtamusm u ero kpax.

Ponb oTEYeCTBEHHBIX YUYEHBIX B CTAHOBICHUU M PAa3BUTUU MUPOBON OpPraHUYECKOU
XUMUHU.

CoBpeMeHHbIE TPEACTABIEHUS O TEOPUU XUMUYECKOTO CTPOCHUS.

DKOJIOTUYECKHUE ACMEKThI UCTIOJIb30BaHUS YTIIE€BOIOPOJHOTO ChIPHSI.

DKOHOMUYECKHE AaCHEKThl MEXKIYHAPOJHOTO COTPYJHHYECTBA IO HCIOIB30BAHUIO
YIJIEBOAOPOIHOTO CHIPBSI.

Uctopusi OTKpeITHS W pa3pabOTKU Ta30BbIX W HEPTAHBIX MECTOPOXKICHUM B
Poccuiickoit @enepanum.

XUMHUS YTIIEBOJOPOIHOTO CHIPhsS U MOs Oyy1ast mpodeccus.

VYTr1eBoI0poAHOE TOTIIMBO, €T0 BUJIbl U HA3HAYEHUE.

CuHTETHYECKHE KayIyKH: UCTOPHUS, MHOTOOOpa3ue 1 MepCreKTUBHI.
Pe3nnoTexHMYeCcKOE MPOU3BOACTBO U €T0 POJIb B HAYYHO-TEXHUUECKOM MPOrPeECCeE.
CBapoyHo€e MPOU3BOACTBO U POJIb XUMUHU YTIIIEBOJOPOJIOB B HEM.

Hedtp um ee TpancmopTHpoBKa Kak OCHOBAa B3aMMOBBITOJHOTO MEXIYHAPOJIHOTO
COTPYIHUYECTBA.

XHUMHUYECKHE METObI UCCIIEIOBAHUS B KDUMUHAINCTHUKE.

Buramunsl 6e3 perenta.

XHUMUYECKME BELIECTBA U MAaTEPUAJIbl B )KUBOIIUCH.

Merauisl - MaTepuai Al CO3/1aHus 1IEIEBPOB MUPOBOTO UCKYCCTBA.
XyI0KECTBEHHAs IECHHOCTh U CBOMCTBA CTEKJIA.

[TumeBsle 100aBKH.

XUMUHCTKA HA JOMY.

OnHopa3zoBas nocyja: 3a U IpOTHUB.

XUMHS U KOCMETHKA.

JKeBarenbHas pe3MHKa: 32 U IPOTHB.

He3nakomMoe 0 3HaKOMOM: 4aii.

XuMmus B MAIATPE XyA0KHUKA.

Y IUBUTENBHBIN MUP KPUCTAJLIOB.

PacTBOpBI B IpHupo/I€ U )KU3HU YEIIOBEKA.

buosiornueckoe 3HaueHne U MPUMEHEHHE TAaJOT€HOB U UX COCIMHEHUM

Huricsl: Bpea Wiy Mojb3a.

CuHTEeTHYEeCKHE MOIOIIUE CPEACTBA: TOCTOMHCTBA U HEAOCTATKHU.

CoBpeMeHHbIe METOIbl 00€33apakMBAHUS BOJIBI.
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