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1 MACIIOPT PABOYE TPOrPAMMBI YYEBHOM JUCLHUIIIAHBI
OVl 12. XUMUS

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl
PaGowas mporpamMma y4eOHOW AMCHUIUIMHBI SIBISETCS YacThIO TPOTPAMMBI  CPETHETO

(momuoro) o6mero oOpaszoBanms 1o crneruanbHocTH CIIO 23.02.04 TexHuueckas 3KCILTyaTaius
MOILEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, TOPOKHBIX MAIITUH H 000PYAOBaHUS (IIO OTPACIISIM).

[Tpu peanuzauuu paboudeld mporpaMMbl MOTYT HCIIOJIb30BaThCS pa3IUUHble 00pa3oBaTEbHbBIC
TEXHOJIOTUH, B TOM YHCJIEC TUCTAHIIMOHHBIC 00pa30BaTebHBIC TEXHOJIOTHH, SJICKTPOHHOE 00YICHHE.

Pabouas nporpamma y4eOHON AUCHUIUIMHBI MOXKET OBITh HCIIOJIb30BaHa B MPO(ECCHOHATBHOM
MOJITOTOBKE, TIEPETIOATOTOBKE U MOBBIIICHUH KBATH(DHUKAIINH pab0YHX MO IPOdECcCHsiM:

1.2 Mecrto y4edoHoii tucuunudbl B ctpykrype OINIOII-IIIICC3:

OO1eoOpa3oBarenbHast UCLMILIHHA «XUMUSD) U3ydaeTcs Ha 0a30BOM YPOBHE B 00111€00pa30BaTEIbHOM
[UKJIE Y4eOHOTO TUIaHa OCHOBHOM MpodeccroHambHOM 00pa30BaTenbHON MPOrpaMMbl YKPYITHEHHBIX TPYIII
crierabHOCTeH / ipodeccuii: 23.00.00

TpynoeMKOCTh TUCIMIUTHHBI «XUMHsD) Ha 0230BOM YPOBHE COCTaBISET 72 yaca, U3 KOTOpbIx 64 yaca —
0a30BbIi MOAY/H (6 pa3iesioB) M 8 YacoB — MPUKIAMHON Momyib (1 pasmen), BKIFOYAIONMUN TPaKTHKO-
OpPUEHTUPOBAHHOE COJIEpP:KaHNEe KOHKPETHON MPOPECCHH UITH CIIeUaTIbHOCTH.
[lpuknagHoii MOAynAb BKIIOYACT ONMH pasnmen. Pasmen 7 «Xumus B ObITY M MPOM3BOACTBEHHOMN
NEeSATEIbHOCTH 4YeJIOBEKay peanusyerca g cneuuanbHoctd 23.02.04 TexHuueckass sKciulyaTtanus
MOILEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JOPOXKHBIX MAallMH W 00OpynoBaHWs (IO OTpaciisM) Ha
Marepuaie, CBSI3aHHOTO C JKOJIOTMYECKOM Oe30MacHOCThI0 M OLEHKOW TIOCIEACTBUN  OBITOBOM U
MIPOM3BOJICTBEHHOM JISSITEITHHOCTH, TI0 OTpaciisiM OyayIieit mpogeCcCHOHATLHOMN A TEITHHOCTH 00 YYAIOIIUXCS.

1.3 Iliianupyemble pe3yJbTaThl OCBOCHHS Y4eOHOI THCIMIIIMHBI:
1.3.1 Ilenp yueOHON AUCIUTITUHBIL

DOpMUPOBAHME y CTYICHTOB MPEACTABICHUS O XWMHYECKOM COCTaBISIOLIEH €CTECTBEHHOHAYYHOMH
KapTHHBI MHpa KaK OCHOBBI TPUHSITUS PEIICHWH B >KU3HEHHBIX M MPOW3BOICTBEHHBIX CHUTYAIHAX,
OTBETCTBEHHOTI'0 TIOBEJECHHS B IPUPOAHOM Cperie.

3agaun MCIMILIMHBI:

1) cdopmupoBaTh MOHUMAHKUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX TPOIIECCOB H SBICHHI
B OKpYXalollel cpene, LENOCTHOW HaydyHOM KapTHHBl MHUpA, B3aUMOCBSI3M M B3aMMO3aBHCHUMOCTH
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHUS COCTABIATH (DOPMYJIbI HEOPTAaHUUECKUX U OPTaHUYECKUX BEIECTB, YPABHCHUS
XUMHYECKHX PEAKIHi, OOBSICHATH HX CMBICII, HHTEPIPETUPOBATh PE3YIbTATHl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmMHpoBaTh  HABBIKM TPOBEACHHS TMPOCTEHINNX XUMHYECKUX SKCICPHUMEHTATbHBIX
UCCIIEJOBAaHUN C COOJIOEHHEM IpaBMJI OE30MacHOro OOpallleHusl ¢ BELIECTBAMU M J1aOOPAaTOPHBIM
0o0opynoBaHueEM;

4) pa3BUTh YMEHHUS WCIOJB30BaTh HWH(POPMAIIMIO XUMHUYECKOTO XapakTepa W3 pa3IMyHbIX
HWCTOYHHUKOB;

5) cdopmupoBaTh yMeHHS NPOTHO3MPOBATH IOCICACTBUS CBOCH IESTENHHOCTH W XHMHYECKUX
MIPUPOJTHBIX, OBITOBBIX U TPOM3BOICTBEHHBIX MTPOLIECCOB;

6) chopmHpoBaTh MOHMMAaHKE 3HAYMMOCTH JOCTHIKCHUH XUMHUYCCKOM HAYKH M TEXHOJIOTHH IS
Pa3BUTHS COLMATBLHOM U IPOU3BOICTBEHHOM cdep.



1.3.2 B pe3ynbrare 0cBOCHUS y4eOHON AUCHUIUINHBI 00yYarOIIUIACs TOKEH

yMeTh:

- Ha3bIBaTh U3YUYCHHBIC BEILIECTBA 10 "TPUBHAIBHOU" WIJIM MEXTyHAPOIHON HOMEHKJIATYPE;

- ONpENENATh: BAJCHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB, THUIl XUMHYECKOU
CBSI3M B COEIMHEHUSX, 3aps]l HOHA, XapaKTep Cpebl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COCAUHEHUH,
OKHCJIUTENb W BOCCTAHOBUTEINb, NPHUHAMJIEKHOCTh BEIIECTB K pPa3IM4YHBIM KJIacCaM OpPraHUYECKUX
COCIMHECHH;

- XapaKTepU30BaTh: IEMEHTHl MAJIBIX MEPUOAOB MO UX IMOJOXKEHUIO B [lepuonnueckoi cucreme
JI.1A. MenneneeBa;, oOIIMEe XUMHUYCCKHE CBOWMCTBA METAUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKHMX W OpPraHWYECKHUX COCIWHEHHMH; CTPOEHHE W XHMHYECKHUE CBOMCTBA H3YYEHHBIX
OPraHNYeCKUX COCUHECHUM;

- OOBSICHATH: 3aBUCUMOCTh CBOWMCTB BEILECTB OT MX COCTaBa M CTPOCHHUS; MPUPOTY XUMUUYECKON
CBS3M (MOHHOM, KOBAJIEHTHOW, METAJUIMYECKOH), 3aBHUCHUMOCTb CKOPOCTH XHMHMUYECKOM peakuuu u
MOJIOKEHUS XMMHYECKOT0 PABHOBECHUS OT Pa3IMUHbIX (DaKTOPOB;

- BBIIOJIHATh XMMHMUYECKUH HSKCIEPUMEHT II0 PACHO3HABAHUIO BAaXXHEHIIMX HEOPraHUYECKUX U
OpraHUYECKUX BEUIECTB;

- IIPOBOJIUTH CAMOCTOSATEIbHBINA MMOMCK XUMUYECKONH MH(POPMALK C UCIIOJIb30BaHUEM Pa3IMUHbIX
WUCTOYHUKOB (HAay4YHO-TIOMYJSPHBIX H3JaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeTa);
MCTOJIb30BATh KOMITBIOTEPHBIC TEXHOJIOTHHU /Il 00pabOTKH U mepenayd XUMUIEeCKOH nHpopManuu 1 ee
MIPEJICTABICHUS B Pa3IUYHBIX (pOpMax; UCIOIB30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOU
NESTEIbHOCTH U TOBCEJHEBHOM U3HU JJs: - OOBSCHEHUS XUMHUYECKUX SIBJICHHUM, MPOUCXOASIUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - ONpEICNICHUS BO3MOXKHOCTH MPOTEKAHUS XHUMHUYECKHX
MIPEBPALIEHUI B Pa3JIMYHBIX YCIOBUAX U OLIEHKH UX MOCJEICTBU;

- KOJIOTMUECKH I'PaMOTHOTO MOBEICHUS B OKPYXKAIOILEH Cpee;

- OLEHKM BJIMSIHUS XMMHYECKOTO 3arpsA3HEHMsI OKpPYKaloleH cpellbl Ha OpraHu3M 4YelloBeKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

- Oe3omacHOro OOpamieHHWss C TOPIOYMMHM M TOKCHYHBIMH BEIIECTBAMHM, JIAOOPATOPHBIM
000pynOBaHUEM;

- IPUTOTOBIICHHS PACTBOPOB 33/IaHHON KOHIIEHTPAIMH B OBITY M HA TIPOU3BOJICTBE;

- KPUTHYECKON OIEHKU JTOCTOBEPHOCTH XUMHUYECKOW HH(OpPMAIMH, MOCTYIMANEH U3 pa3HbIX
HCTOYHUKOB;

- [IOHMMaTh  B3aUMOCBS3b  Y4E€OHOH  JUCHUIUIMHBL C  OCOOEHHOCTSMHM  mpodeccuu
npodeccnoHaNbHOM e TeIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 10 JaHHOW y4eOHOU NHUCLUIIIMHE.

3HATh:

- Ba@)XHEWIIME XHWMUYECKUE TIOHATHSA: BEIIECTBO, XUMHUYECKHM >3JIEMEHT, aToOM, MOJIEKYyJa,
OTHOCUTEJIbHBIE aTOMHAasi U MOJIEKYJsIpHash MaccChl, MOH, aJUIOTPONHS, M30TOMNbI, XUMHUUYECKas CBS3b,
AJIEKTPOOTPHUIATEILHOCTb, BaJIECHTHOCTh, CTETIEHb OKUCIICHHS, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIN 00beM,
BELIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS, PAacTBOPBI, DJIEKTPOIUT U HEIIEKTPOJIUT,
JIEKTPOJIUTUYECKAs AUCCOLMALMSA, OKHUCIUTEIb W BOCCTAHOBUTENb, OKHCICHHUE U BOCCTAHOBIICHHE,
TeIIoBOH 3(PQEKT peakuuu, CKOPOCTb XMUMHUYECKOM peakIuH, KaTaliu3, XHMHUYECKOe paBHOBECHE,
YTIEpOAHbIN CKeNeT, QyHKIMOHAIbHAS TPYIIa, U30MEpHsl, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHHUS MACChl BEILIECTB, TOCTOSHCTBA COCTAaBa, IEPUOAUUYECKUN
3aKOH;

- OCHOBHBIE TEOPUM XMMHU: XUMHUYECKOW CBSI3U, JIEKTPOJIUTHYECKON AMCCOLUALNHU, CTPOCHMS
OPraHNYeCKUX COCTMHECHUM;

- BXHEHILINE BEIIECTBA M MaTEepHalIbl: OCHOBHBIE METAJIIBI U CILJIABBl; CEPHAsl, COJISIHAs, a30THAs
U YKCYCHAasl KUCJIOTBI; IIeJI0YM, aMMHUaK, MUHEpaJIbHbIE yIOOpEeHHs, METaH, 3TUJIEH, alleTUJIeH, OeH301,
3TAHOJI, )KUPBI, MbLIIA, TJII0K03a, caxapo3a, Kpaxmal, KJIeT4aTKa, OeJIKH, UCKYCCTBEHHbIE U CHHTETHYECKUE
BOJIOKHA, Kay4yKH, INIACTMACCHI.



1.3.3 [Tnanupyemble pe3yabTaThl OCBOGHUS Y4€OHOTO MpeaMeTa:

Oco6oe 3HaueHNnEe yUeOHBIN TpeaAMET UMeeT npu (hopmupoBanuu U pa3Butuu OK.

Oo0mue IlnannpyemMble pe3ybTaTbl 00y4eHUs
KOMIIETEHIIMH O6mue! JIucuMnIMHApHbIE
OK 01. B yacT Tpy10BOI0 BOCIIMTAHMSA: - BJIAJETh CHUCTEMOU
Br16upath criocoOsr - TOTOBHOCTh K TPy, OCO3HAHUE | XUMUYECKHX 3HAHWH, KOTOpas
perieHus 3anaqy IIEHHOCTH MacTepCTBa, TPYAOTII00HUE; BKJIFOYAET: OCHOBOIIOJIAraroIe

npodeccnoHanbHOM
NesITeNIbHOCTH
MIPUMEHUTEIHHO

K pa3jIM4HbIM
KOHTEKCTaM

- TOTOBHOCTH K aKTHUBHOM JACATCIIBHOCTH

TEXHOJIOTHYSCKOU u COLIMAJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUILIMAPOBATD, TJIAaHUPOBATH n
CaMOCTOSTEIILHO BBINOJIHSATh TaKyIO
JIEATEIIbHOCTD;

- UHTEpEC K  Pa3NUYHBIM  cdepam
npodeccnoHaTbHOMI

JIEATEIIbHOCTH,

OBianeHne yYHHBEPCAIbHBIMH Y4Ye€OHBIMU
MO3HABATEJIbLHBIMH 1€CTBUSIMM:

a) 0a3oBbIe JIOTMYECKHe AeiiCTBUS:

- CaMOCTOATENIbHO  (POPMYITUPOBATH u
aKTyaJIM3UpOBaTh MpoOJEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIN MPHU3HAK WU
OCHOBaHHMSA JJIsI CpaBHEHUs, KIacCU(UKAIUU U
0000111IeHNS;

- ONpeNeNnsTh LENH eSITeIbHOCTH, — 3aJaBaTh
MapaMeTpbl U KPUTEPUU UX JOCTIKEHHUST,

- BBIBJISTH 3aKOHOMEPHOCTH U MTPOTHBOPEUHSI
B pacCMaTPUBAEMBIX SBJICHUSIX;

- BHOCUTh  KOPPEKTHBBI B  JIESTEIHHOCTb,
OLIEHMBATh COOTBETCTBHUE PE3YJbTATOB IIETISIM,
OLIEHMBATh PUCKU MOCJIEACTBUH ACSITENbHOCTH;
- pa3BUBaTh KpPEATUBHOE MBIIUICHHE MpU
pelIeHNH )KU3HEHHBIX MPO0JIeM

0) 0a30BbIE HCCIEN0BATEILCKHE NeHCTBHS:

- BJIaJIETH HaBbIKaMU y4eOHO-
HCCIIEIOBATENILCKON u MIPOEKTHOM
JCATCIIBHOCTU, HaBbIKaMH Ppa3spCICHnA
poosem;

- BBIABJIATH IIPUUMHHO-CJIEICTBEHHBIE CBA3H U
aKTyaJIM3UpOBaTh 337a4y, BbIIBUIaTh TUIIOTE3Y
€€ pElCHWs, HAaXOOWTb apryMEHThl Ui
JIOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh
rapaMeTpsl U KPUTEPUU PELICHHUS;

- AHWIN3MPOBATh  IIOJNYYEHHBIE B  XOJE
pELIEHUs 3aaud  pPEe3yJIbTaThl, KPUTUYECKU
OLICHUBATh nX JIOCTOBEPHOCTB,
IIPOTHO3UPOBATH U3MEHEHUE B

HOBBIX YCJIOBUSX;

IIOHATHA (XI/IMI/I‘ICCKI/Iﬁ OJICMEHT,

aToM, DJIEKTpOHHas 000JI0YKa
aroma, S-, pP-, d-3JI€KTpOHHBIC
opouTanm aTOMOB, WIOH,
MOJIEKYJIa, BaJICHTHOCTD,

AIIEKTPOOTPHULIATEIHHOCTB,
CTEMeHb OKHUCIICHUS, XUMUYECKast
CBsI3b, MOJIb, MOJSIDHAs Macca,
MOJISIpHBIA  00bEM,  YIIICpOAHBIHA
CKeJIeT, (PYHKIMOHAIbHAS PYIIIa,
pagMKai, W30Mepusi, H30MEpHl,
TOMOJIOTUYECKHN Psijl, TOMOJIOTH,
VIJIEBOJIOPOMBI,  KUCIOPOA- U
a30TCO/IEpXKAILNEe  COCAWHEHUS,
OMOJIOTUYECKU AKTHBHBIC
BeulecTBa  (YIJIEBOJBL,  KHUPBI,
OelKM), MOHOMEp, IOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KpUCTAIMYEeCKas
pelieTka, TUIBl  XUMHYECKUX
peakuuit (OKUCTUTENbHO-
BOCCTaHOBUTEIIbHBIE, JK30- U
SHJIOTEPMHUYECKHUE, peakuuu
MOHHOTO  OOMEHa),  pacTBOp,
ANIEKTPOJUTHL,  HEITEKTPOIUTEHI,
AIEKTPOIUTHYECKAS
JIICCOLIUAIIHS,
BOCCTAHOBHTEIT,
XUMHYECKOM
XUMHAYIECKOE
TEOpUH U
XUMHIYIECKOTO
OpPraHMYECKHX
byrneposa,
ANEKTPOIUTUYECKON
JICCOLMALN, TEPUOTUYECKUI
3akoH J[.M. MenzaeneeBa, 3aKoH
COXPAHEHUs Macchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHN  SI3BIK  XHFIMUH,
(aKkTOJIOTMUECKUEe  CBENICHUS O

OKHCIUTEb,
CKOpOCTb
peaxImu,

paBHOBECHE),

3aKOHbI  (Teopus
CTpOEHHUS
BemectB  A.M.
Teopus

VKa3bIBalOTCs INYHOCTHBIE U MeTanpenmerHeie pe3ynsratel u3 ®I'OC COO (B mocneaHedd pepakuuu ot 12.08.2022) B
oTryarojbpHoN Gopme, popMupyemble 00111e00pa30BaTeNbHOMN JUCIUIITHHON
2 IucummumHapHble (MPEIMETHBIE) PE3YJIBTATH yKa3bIBAKOTCA B COOTBETCTBHMH C MX MOJHBIM nepeunem Bo GI'OC COO (B
nocnenei pepakiuu ot 12.08.2022)




- YMETbh MEPEHOCUTH 3HAHHS B TIO3HABATEIIBHYIO
u MIPAKTUYECKYIO o0mactu
KHU3HENISSITEIIbHOCTH,

- yMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX
MPEIMETHBIX 00JIACTEH;

- BBIIBATATh ~ HOBBIC ~ WJICH,  Ipeijlararh
OPUTHHAITBHBIC ITOIXO0/IbI M PECILICHHST;

- CIIOCOOHOCTD UX  WCIONB30BaHUS B
TMO3HABATEIILHON 1 COIMATBHON MPAKTUKE

CBOMCTBaxX, COCTaBE, MOJy4YCHUH U
0e30macHOM UCIIOJIb30BaHUN
BO)KHEHMIINX HEOPraHWYECKUX U
OpPraHUYECKUX BELIECTB B OBITY
U TNPAKTUYECKOU AESATEIbHOCTU
YEJI0BEKA;

- YMETb BBIIBIATH XapaKTCPHbIC
IIPU3HAKH u B3aUMOCBS3b
W3Y4YECHHBIX TOHATHUM, IPUMEHSTh
COOTBETCTBYIOIIUE ITOHATHS IIPU
ONMCAHHUU CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPraHU4eCKUX
BEUIECTB M HX [PEBpAILCHUl;
BBIBJISITH B3aUMOCBSI3b
XUMHUYECKHUX 3HAaHUH c
MNOHATUAMHM M TIPEJICTABICHUSIMU
JpYrUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETh
HAauMEHOBAHMUSI
COCIMHEHUN  MEXAYHAPOJHOIO
COr3a TEOPETUYECKOU U
MIPUKJIATHOM XUMHUHA U
TPUBUAJILHBIC Ha3BaHUs
BOXKHEUIIMX BEUIECTB (ITUIIEH,
alleTWIeH, TJHMLEepuH, (eHo,
dbopmanbaerus, YKCYCHas
KHCJIOTA, TJMLWH, yrapHbld Tra3,
YIJIEKHUCIIBII ras, aMMHaK,
ramieHas W3BECTb, HEralleHas
U3BECTb, IIUTBEBAsI CcoJa U
JPYTUX), COCTaBJSATh (HOPMYIIBI
HEOPraHWYECKUX M OPraHN4eCKUX
BEILIECTB, YPAaBHEHUS] XUMUYECKUX
peakiuii, OOBACHATh MX CMBICT,

HCIIOJIB30BaTh
XUMHNYCCKUX

MOATBEPKIATh XapaKTEepHbIE
XHMMHYECKHE CBOICTBA BEIIECTB
COOTBETCTBYIOIIIMMU
SKCIEPUMEHTAMH M 3aMUCAMH
YpaBHEHUU XHUMHYISCKHX
peaKuuii;

- yYMETh YCTaHABIIMBAaTh
MIPUHA]IJICKHOCTD W3YYEHHBIX
HEOPTraHUYECKUX i
OpraHUYECKUX BCIICCTB K
ONPEIEIICHHBIM KJaccaM u
rpymnmnam COEIIMHEHU,
XapaKTEpU30BaTh HX COCTaB M
BaKHEMIIIHE CBOIICTBA;
ONPENENATh BUIBI
XUMHUYECKUX CBsI3eH
(xoBasieHTHAs, HOHHA,
MeTaJuIn4decKas, BOJOPOJHAs),

THUIIbI KPUCTAJUIMYCCKUX PCHICTOK




BEILIECTB;
XUMHYECKHE
peaKIum;

- ¢c(OopMHUPOBATH MPEACTABICHHUS:
0 XHMHYECKOH COCTaBJIAIOIICH
€CTECTBEHHOHAYYHOH KapTHUHBI
MHpa, POJIM XMMHH B TTO3HAHUH
SIBJICHUH TIPUPO/IBI, B
(GOpPMHUPOBAHMKM MBINIJICHUS U
KYJIbTYphI JINYHOCTH, ee
(YHKIIMOHATIPHOH T'PaMOTHOCTH,
HEOOXOAMMON ANl pelIeHHs
MPAKTUICCKUX 3a7a4 i
DKOJIOTHYECKH  OOOCHOBAHHOIO
OTHONICHHUSI K CBOEMY 3/I0pPOBbIO
U IIPUPOJHOU CpEE;

- YMETh MPOBOAWTH PACUYETHI TIO

KJaccu(uIMpoBaTh

XUMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKHX
peakuuii €  HMCIOJb30BAaHUEM
(bU3IIECKUX BEJIMYMH,
XapaKTepH3YIOLIMX ~ BEHIECTBA C
KOJINYECTBEHHON CTOPOHBL:
Macchl, o0BeMa
(HOpMasbHBIC YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BATh CUCTEMHBIE
XUMHYECKUE 3HaHUS TUIs
MPUHATHUS pelieHui B
KOHKPETHBIX YKH3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
Hcnons3oBate
COBpPEMEHHBIE
cpexacTsa TIOWCKa,
aHaIn3a U
WHTEPIpETAINN
uHpopMauu u
nH(pOpMaLOHHbIE
TEXHOJIOTUU JUIs
BBIMIOJIHEHUST  3aja4
npodeccnoHanbHOM
JeSITeTbHOCTH.

B o0s1acTH HeHHOCTH HAYYHOTO O3HAHUSI:

- cpopMUpOBaHHOCTD MHPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKu U OOLIECTBEHHON NPAaKTHUKH,
OCHOBaHHOTI'O Ha Jyasore KyJasTyp,
CIMOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJINKYJIBTYPHOM MHPE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM u
YUTATENbCKOW  KYJABTYphl ~ KaK  CpeJCcTBa
B3aUMOJICHCTBUSL MEXAY JIIOJAbMH U MO3HAHUS
MUDa;

- OCO3HAHHWE LIEHHOCTH HAay4YHOU JEATEeIbHOCTH,
TOTOBHOCTh  OCYHIECTBJISITH NPOEKTHYIO U
HCCIIEN0BATENBCKYIO JEATENBHOCTD
VHJIMBUIYaAJIbHO U B TPYIIIIE;

Onjyagenne yHMBepCAIbHBIMHM Y4eOHBIMH
MO3HABATEJILHBIMH [1eliCTBUAMU:

B) pabora ¢ undopmaunueii:

- BJaJIeTh HABBIKAMHU TOJIy4eHUS MH(POpMAaLU
U3  HCTOYHHUKOB pasHbBIX  THUIIOB,
CaMOCTOSITETIBHO OCYLLECTBIIATh [TOUCK, aHAJIN3,
CHCTEMATU3aLIUI0 u MHTEPIIPETALUIO

- yMeTb  IUIAHUPOBATh U
BBINOJTHSTh XUMUYECKHH
AKCIEPUMEHT (mpeBpareHus
OpraHMYeCKUX  BELIECTB  IpHU

HarpeBaHWM, TOyYeHHEe STHIICHA
W  H3Yy4YEHHE €ro  CBOIICTB,
KAQueCTBEHHBIE  pEakIu  Ha
aNBJIETHIIBI, KPaxMall, YKCYCHYIO
KHUCJIOTY; JIeHaTypauus OeJIKOB
Npyd  HArPpEeBaHWH,  I[BETHBIC
peakiui  O€NKOB;  MPOBOAUTH
peakuy  HMOHHOTO  OOMEHa,
OTpeNeNsaTh  Cpelay  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakimu Ha cynbdar-, kapOoHat-
W XJIOpUJI-aHUOHBI, HA KATHUOH
aMMOHHUSI; pemiarb
AKCIIEPUMEHTANBHBIC 33a4d 10
TeMaM "Meramibr" 51
"Hemetamibl'") B COOTBETCTBUH C
MIpaBUIIAMH TEXHUKHU
0€3011acCHOCTH TNPU_ OOpAILEHUH ¢




nH(bOopMaIun Pa3IMYHBIX
dhopm mpencTaBIeHus,

- CO371aBaTh TEKCThI B Pa3MYHBIX (hopMarax c
y4eToM Ha3HaueHHsT MH(GOpPMAIMU W IEeTICBOU
ayIUTOpHH, BBIOMpAs ONTUMAIBHYIO (GopMy
NIPE/ICTABIICHUSI I BU3yaTH3aIlHH;

- OIICHHMBATh JIOCTOBEPHOCTb, JISTHTUMHOCTD
uH(OpPMAIMK, €€ COOTBETCTBHE IPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIIOJB30BaTh CPEICTBA MHPOPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHH B pPEIICHUH
KOIrHUTHUBHBIX, KOMMYHUKAaTUBHBIX u
OpPraHU3alMOHHBIX 3a/a4 C COOJI0IEHUEM

BHIOB u

TpeOoBaHMI 3PrOHOMUKH, TEXHUKHU
0€30IacHOCTH, TUTHUCHEI,
pecypcocoepekeHus, MPaBOBBIX u

TUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30IMacHOCTH;

- BJIaJCTb HAaBbIKaMU PACIIO3HABAHHWA W 3allIUTHI
uHpopMaK, UHHOPMAIMOHHON OE30MaCHOCTH
JIMYHOCTH

BEIIECTBAaMH W JJAOOPATOPHBIM

000pyJIOBaHMEM;  TPEJCTaBIATH
pe3yJbTaThl XUMUYECKOTO
JKCIIepUMEeHTa B (hopme 3ammcu
YpaBHEHUIl ~ COOTBETCTBYIOIIMX
peakimii  u  popMyaupoBaTh
BBIBOJbl HAa  OCHOBE  ITHUX
pe3yJbTaToB;

- yMeTb aHaJIM3UPOBATh
XUMHUYECKYIO UH(pOpMAILIHIO,
MOJTY4aeMyto u3 Pa3HbIX

HCTOYHUKOB (CPEJICTB MAacCOBOM
uHpopmaryu, cerb MHTepHET H
apyrue);

- BJIQJICT> OCHOBHBIMU METOJIAMHU
HAY4YHOTO TIO3HAHUSI BEIIECTB U
XHUMHUYECKUX SIBJICHUI
(HabionieHue, U3MepeHue,
AKCIEPUMEHT, MOJICIIUPOBAHHE);

- YMEeTh TPOBOJUTH PacyeThl IO

XMMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKHX
peakuuii ¢  HUCIOJb30BAaHUEM
buznueckux BEJIMYMH,
XapaKTepU3YIOINX BEIIeCTBA C
KOJIMYECTBEHHOM CTOPOHBIL:
Macchl, oObema (HOpMaJIbHbBIC
yCIIOBHUSI) Ta30oB, KOJUYECTBa
BEIIECTBA; UCIOJIb30BATh

CHUCTCMHBIC XMMHNUYCCKHUEC 3HAHUA

JUIs  TPUHATHS — pelleHUd B
KOHKPETHBIX KM3HEHHBIX
CHUTYaIUsX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUEM

OK 04.

OS¢ dexTuBHO
B3aUMOJICHICTBOBATh
u paboTtath
KOJIJICKTHBE
KOMaH/Ie.

B
n

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATCIIBHOCTH U CaMOOITPEACIICHUTO,
- OBJIaZICHUC HaBbIKaMH yqe6H0-

HCCIIEIOBATENbCKOM, TPOEKTHOM M COLMAIEHOMN
NESITENbHOCTH;

Ogaanenne YHHBepPCAJIbLHbIMHU
KOMMYHUKATHBHBIMM 1 CTBUSIMM:

0) coBMecTHas1 1eITeIbHOCTD:

- TIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA
KOMAaHHOM ¥ MHAMBUAYaJIbHON paOoThL;

- TPUHUMATb LIEJTM COBMECTHOM JIeSITENTbHOCTH,
OpraHU30BbIBaTH M KOOPAMHHUPOBAThH JIEHCTBUA
[0 €€ JOCTHKEHHIO: COCTaBJIATh IUIAH
NENCTBUM, paclpenessiTh poiad C  Y4ETOM
MHEHHH YYaCTHUKOB OOCYXKJaThb pe3yJbTaThl
COBMECTHOM pabOThI;

- KOOp/IMHUPOBAaTh ¥ BBIIOJHATH paboTy B
YCIOBUSIX ~ PEAJbHOrO,  BUPTYalbHOTO MU
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYLIECTBIIATh ITO3UTUBHOE CTPATETMUYECKOE

- yMeThb  IUIAHMpOBaTb U
BBIIIOJIHSTh XUMHYECKUN
OKCIEPUMEHT (mpeBpareHus
OpPraHMYECKHX  BELIECTB  IpU

HarpeBaHWH, TOTYYCHHUE JTHIICHA
U W3y4YeHHE €ro  CBOICTB,
Ka4eCTBCHHBIC  pEaKIMh  Ha
aNbICTUAbI, KpaxMall, YKCYCHYIO
KHUCJIOTY; JIeHaTypaius OeJIKOB
Npyd  HAarpeBaHWHW,  IIBETHHIC
peaknui  O€IKOB;  TIPOBOIMTH
peakiuu  HWOHHOTO  OOMEHa,
OTpECNATh  CPEeIy  BOJHBIX
pacTBOpOB, Ka4eCTBEHHBIE
peakuuu Ha cynbdar-, kapOoHaT-
U XJIOpWI-aHUOHBI, Ha KaTHOH
aMMOHHUSI; pemarb
SKCIIEPUMEHTAITBHBIC 3aJlaudl 110
TeMam "Metamsr" u




MOBEJICHUE B PA3NUUHBIX  CUTYalMsX,
MIPOSIBIISIT TBOPUYECTBO M BOOOpaKEHHE, OBITH
MHULIMATUBHBIM

Osaagenne YHUBePCAJILHbIMU
peryJsiTUBHbIMH J1efiCTBUAIMU:

I) IPUHATHE ce0s U APYTUX JIIOAei:

- IPUHAMATh MOTHUBBI U apryMEHTBl APYIHX
mrozieit pu aHam3e pe3yJIbTaToB
JeATENbHOCTH;

- IPU3HABaTh CBOE MPaBO M IIPaBO JPYTUX
JIrozel Ha OIIMOKMY;

- pa3BUBaTh CHOCOOHOCTH TOHMMAaTh MHpP C
TIO3UIIMH JPYTOTO YEIOBEKa;

"Hemeramibl'") B COOTBETCTBUU C
MIpaBUJIAMH TEXHUKHU
0€30IacHOCTH TIpH OOpAITICHUH C
BELIECTBAMU U JIAOOPATOPHBIM

000pyZIOBaHUEM;  IPEACTABIIATH
pE3yIbTAThI XUMHYECKOTO
JKCIIEpUMEHTa B (OopMe 3alucH
YPaBHEHUI  COOTBETCTBYIOIIMX
peakuuii U QOpMyIHpOBaTH
BBIBOJBI Ha  OCHOBE  JTHX
pE3yJIbTaTOB

OK 07. B 00/1acTH 3K0/10rM4€CKOT0 BOCTIMTAHMS - chopMHpOBATH MPEICTABICHUS:
ConeiicTBOBaTh - chOpMHPOBAHHOCTh AKOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLIECH
COXpaHEHUIO KYJIbTYpbl, TTOHUMAaHUE BIMSHUS COIMAIBHO- | €CTECTBEHHOHAYYHOW KapTHUHBI
OKPY’KaroIlel cpejibl, | S)KOHOMHYECKAX —MPOLECCOB HA  COCTOSHUE | MHPA, POJIM XUMHHU B IO3HAHUH
pecypcocOepexeHuro, | MPUPOIHOM M COUMAIBHON CPENbl, OCO3HAHUE | SBJIICHUH [IpUPOABL, B
OPUMEHATH 3HAHUMA rII00aJIBHOTO XapakTepa OKOJIOTUYCCKUX (1)OpMI/Ip0BaHI/II/I MBIIIJICHUA U
00 U3MEHEHUHU HpO6HeM; KYJIbTYPhbI JIMYHOCTH, cC
KINMATa, MPUHLANG | - [UIAHKPOBAHKUE U OCYIIECTBICHHUE JIEUCTBUMA B | (QYHKIMOHAIBHON T'PaMOTHOCTH,
GEpPEKITHBOrO OKpY)KaIoIel cpejic Ha OCHOBE 3HAHUS LiCJICH | HEOOXOMUMON  [UIsl  pelIeHUs
IIPOU3BOJICTBA, YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA; | MPAKTUYECKUX 3a/1a4u
> PeKTHBHO AKTHBHOE HENpHATHE JCUCTBHM, MPUHOCSIIMX | SKOJIOTUYECKH  OOOCHOBAHHOTO
NeiicTBOBaTh B | BPEI OKpYXKaKOLIEH Cpene; OTHOLIEHUS K CBOEMY 3JI0POBBIO
Ype3BbIYANHHBIX - yMEHHE MIPOrHO3UPOBATh | U IPUPOAHOU CpEAE;
CHTYALHAX. HeOIaronpusTHhIE 9KOJIOTMYECKUE | - yMEeThb COOMoAaTh MpaBuia
MOCTIE/ICTBUS HPEANPUHIUMACMBIX | SKOJIOTHYECKU I1eJIeCO00Pa3HOro
JEHCTBUM, IPEAOTBPAILATh UX; MOBEJCHUSI B OBITY U TPYIOBOU
- paclLIUpeHUe  OIbITa JICSITEIILHOCTH | AEATEIbBHOCTH B LEJsAX
9KOJIOTMYECKON HAMPABIEHHOCTH; COXpPaHEHMsI CBOETrO 3/I0pOBbsSI U
- OBJIAJICHHE HaBBbIKAMU y4eOHO- | OKpY)KAroIIeil MPUPOIHON CPEIIbl;
HCCIICA0BATCIIbCKOM, ITPOCKTHON U COLMMAJIbHOU YYUTBHIBATh OIIACHOCTD
JCATCIIbHOCTH; BO3/CHCTBUS Ha JKVBBIE
OpraHu3MbI OIpEeIEeTICHHBIX
BEIIIECTB, TIOHUMAs CMBICIT
ToKa3aresst MpEIEeIIbHON
JIOMYCTUMOW KOHIICHTPAIIUU
IMK2.3 - c(OopMHUpOBATH MPEJICTABICHUS:
Onpenenarsb O CBOWMCTBaxX METaUIOB, CILJIaBax,
TEXHUYECKOE BUJAX  KOppO3WH,  00JacTu
COCTOSIHME CHUCTEM U MIPUMEHEHHUS] HEMETAJUIMYECKUX U
MEXaHU3MOB KOMITO3UIIMOHHBIX ~ MaTepUajoB,
MOABEMHO- BUJAX U CBOWMCTBAaX TOIUIMBA,
TPAHCIIOPTHBIX, CMa30YHBIX " 3aIUTHBIX
CTPOUTEIBHBIX, MaTepuaniax, CBOMCTBAx
JOPOKHBIX MAaIluH | HEOPTaHUYECKUX "
obopynoBaHus c OpPraHUYECKUX COEIMHEHUN
HCIIOJT30BaHUEM
COBPEMEHHBIX
CPENCTB

JUArHOCTHUKH.




B pesynbrare ocBO€HHS MporpamMMmbl yueOHOrO MpeAMeTa peain3yeTcsi MporpaMMa BOCIIUTAHUS,
HarpasjIeHHas Ha (POPMUPOBAHUE CIIEAYIOIINX JIUYHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 2 IlposiBisgroninii akTUBHYIO TPAXKJIAHCKYIO TO3UIIMIO, JEMOHCTPUPYIOIUNA MPUBEPHKEHHOCTD
IPUHLIMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, YKOHOMUYECKM AaKTHBHBIH M YYacCTBYIOUIMI B
CTYJICHUYECKOM M TEpPPUTOPUATIHLHOM CaMOYIpPABICHUHU, B TOM YHUCIIE Ha YCJIOBUSAX J100pOBOJIHYECTBA,
MPOAYKTHBHO B3aUMOJICHCTBYIOIINI M YUaCTBYIOUIHHA B AEATEIHHOCTH OOIIECTBEHHBIX OPTaHU3AIIHIA.

JIP 4 IlposiBasitoinii U IE€MOHCTPUPYIOIIUNA yBa)KEHUE K JIIOASIM TPYJa, OCO3HAIOIIUN 1IEHHOCTh
cooctBeHHOro Tpyaa. Crpemsmuiics K (QOPMHUPOBAHUIO B CETEBOM cpele JUYHOCTHO U
pohecCHOHATEHOTO KOHCTPYKTHBHOTO «IIH(PPOBOTO CIIEAAN.

JIP 16 IIpuoOpereHue OOYYAOIIMMHUCSA COIHUAIBHO 3HAYMMBIX 3HAHUM O TpaBWIIAX BEICHUS
HKOJIOTMUYECKOr0o o0pa3a >KM3HH O HOpMax U TPaAULUAX TPYJOBOW JEATEIBHOCTH YelIOBEeKa O HOpMax U
TPaAUIUAX MOBEJICHHS YEJIOBEKa B MHOTOHAIIMOHAILHOM, MHOTOKYJIBTYPHOM OOIIECTBE.

JIP 23 Tlony4yeHue 00y4aroIIMMHCS BO3MOKHOCTH CAMOPACKPBITHS M CaMOpeaTH3aIis JINYHOCTH.

JIP. 30 OcymecTBifOmUi TOUCK W HUCHOJb30BaHWE WHPOPMALUHU, HEOOXOOUMON s
3 PEKTUBHOTO BHIMOJIHEHUS PA3INYHBIX 3a/1a4, TPOPECCHOHATBHOTO U JINYHOCTHOTO Pa3BHUTHSL.



2 CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCITATLTAHBI

2.1 O0beM y4eOHOM TMCHUIIMHBI U BU/bI Y4eOHOH padoThI

Buna yueOHoii padoThl

O0BEéM B yacax

O0Bém 00pa3zoBaTeJIbHOM MPOrPpaMMbI Y4eOHOM TUCIUTIIIHHbI 108
B TOM YHUCIJIE:
OcHOBHOE co/lep:KaHue 72
B TOM YHUCIJIE:
JIEKITNH, YPOKH 34
caMoOCTOsATEeNIbHAs padboTa 36
MPAKTUYECKHUE 3aHATUS 28
J1ab0paTOPHBIE 3aHATHS 10
IIpodeccnoHaTbLHO-OPUEHTHPOBAHHOE CO/IEPKAHMIE
B T.4..
TEOpeTUIEeCcKoe O0yueHue 34
MIPAKTUICCKHUC 3aHITHSI 8
nabopaTopHEIC 3aHATHS 10
KOHTPOJIbHbIE Pa00ThI 2
B coomeemcmeuu ¢ yyeOnviM nianom no umoeam | cemecmpa ammecmayus
npoeoOUMCsL 8 (hopme KOHMPOILHOU padomul.
[Ipome:xyTouHas arrectauus (B popme nuddepeHIpoBaHHOTO 3aUeTa) 2




2.2 TemaTnuyeckuii IVIaH U coAepKaHue y4eOHOM TUCHUTIIINHBI

1

4

HaumenoBanue pa3aejioB U TEM

Conep:xanue yueOHOro MaTepuaia, NpaKTU4YeCKHe 1 Ja0opaTopHble 3aHATHS,
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst

O0nLeMm
4acoB

dopmupyemble
KOMIIeTeHIM U
(OK) n
JIMYHOCTHBIE
pe3yabTatsl (JIP)

Paszneu 1. Teopernueckne 0CHOBbI XUMUM

8/4

Tema 1.1 CtpoeHue aToMOB.
Ilepuonuueckuil 3aKOH U
MEpUOINYECKas CUCTEMA
XHUMHUYECKHX 31eMeHTOB [I. 1.
MenneneeBa

1.1.1 OcHoBHBIE OHATHS U 3aKOHBI HEOPTaHWYECKOH 1 00mel xumun. [lepuonnyeckas
cucreMa xummuueckux uemMeHToB J.M. MenneneeBa. CTpoeHue aroma

OK 01 OK 02
JIP 16,23,30

Coaep:xanue yueOHOro MaTepuaJia

CoBpemeHHast MoJielb CTpoeHUs] aroMa. CHUMBOJIMUECKUM SI3bIK XUMHUU. XHMHYECKUM SJIEMEHT.
OnektpoHHas koHpwurypaus atoma. Kiaccudukaims Xumuyeckux ieMeHToB (S-, p-, d-
37eMeHThI). BaneHTHble 371eKkTpoHbl. BajneHTHOCTh. DNeKTpoHHas MPUpOoJa XUMHUECKON CBSI3ML.
DNEKTPOOTPUIIATEIBHOCTh. BUIbI XMMHUYECKON CBs3U (KOBAJICHTHAs,, MOHHAS, METAJUIMYECKas,
BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa30BaHMs.

[leprommueckas cucrema xumuueckux 31eMeHToB J[M. MenneneeBa. DOU3HMYECKHIA CMBICI
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
HJIEMEHTOB, O0pa3yeMbIX MMH MHPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUHM C IOJIOKEHHEM
XUMHYECKOro aieMeHTa B Ilepuoanueckoii cucreme. MHUpOBO33pEHUYECKOE U HAYyYHOE 3HAYECHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB

CaMmocrosiTeibHasi padota o0yuarommxes Nel

KoHcniekT, moaroroBka cooOmieHnii Ha TeMbl 10 BbIOOpY: HaHoTexHomorusi Kak
[IPUOPUTETHOE HAINPABIICHUE PA3BUTHUs HAyKHU U Npou3BoiacTBa B Poccuiickoit denepanuu;
PangnoaktuBHOCTE. McCnonb30BaHME pPAIMOAKTHBHBIX H30TONOB B TEXHUYECKUX LEIAX.
PeHTreHOBCKOE W3IIy4deHHME M €ro HCIOIb30BAHME B TEXHUKE M MeauuuHe. Pemienue
TEOPETHYECKUX M HKCIIEPUMEHTAIBHBIX 3a/ad IO BOIPOCAM: OCHOBHBIE INMOHATHS XUMUH,
OCHOBHBIE 3aKOHbl XUMHH. PacueTHble 3agauM Ha HAXOXJIEHUE OTHOCUTEJIBHOU
MOJIEKYJIIPHOM MaccChl, ONPEIEICHUE MACCOBOM JTOJIM XUMHUYECKHX JJIEMEHTOB B CIOKHOM
BEIIECTBE.

1.1. 2 Mpakruyeckoe 3ansaTHe Nel Pemenne NpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3a7a4 1o Teme: "OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBl M PACYETHl IO YPAaBHEHUSM

OK 01 OK 02
I1K2.3




4

XUMUYECKUX peakiuin”

IpoduabHble U NMPodecCHOHAIBHO 3HAYUMBbIE JIEMEHThI COMEP:KaHUsA: XUMHUYECKHUE
SIBJICHHS] B OCHOBE TEXHOJOTMUECKHUX OIepanuil Mpu TEXHUYECKON IKCILTyaTallii MOAbEMHO-
TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOXKHBIX MAIIUH M 000pydoBaHHs (IO OTpPACISIM)
(HaruIaBKa U PEMOHTHBIX pab0TaX, HAHECCHUE JIAKOKPACOUHBIX TIOKPBITHIA).

JIP 2,4,16,23,30

CamocrosiTejibHasi padoTa odyuarommuxcsi Ne2

[TonGop, aHanu3 u npeodpa3oBanue yueOHOro Matepuana: yueOnuk 11 kmace. §2, ynp. 1-5,
MOJrOTOBKA COOOIEHUI Ha TeMbl 1O BbIOOpY: VcTOpHs pa3BUTHS XMMHUYECKOH HAYKH B
Poccuun; Beaukue xumuku Poccun; XKuznb u nestenpHocts .M. Menaeneena.

1.1.3 IIpakTnueckoe 3aHsaTHe Ne2 PerieHHEe NPaKTHUKO-OPUEHTUPOBAHHBIX PACUYCTHBIX
3agay no teme: Ilepuonmnueckas cucrema xumuyeckux snemeHToB .M. Menneneesa.
Crpoenue atoma

[poduibHbie U NPodecCHOHAIBLHO 3HAYUMBIE JJ1eMeHThbI cojaep:xkanus. OCHOBHBIC
XUMHUYECKHE 3aKOHBI, TEOPUU M YUEHUS CIOCOOCTBYIOT OoJjiee MOJTHOMY U OCO3HAHHOMY
MOHMMAHUI0 XUMHUYECKUX TIPOIECCOB ISl (POPMUPOBAHHS HAYYHOT'O MHPOBO33PCHHS; KaK
OCHOBBI JUIsl KOJMYECTBEHHBIX pacyeToB M PEIICHUS MHOTHUE pacyeTHbIe 3a/adyd
MPAKTHYECKOTO U TEXHOJOTHYCCKOTO 3HAUYCHUSI.

OK 01 OK 02
I1K2.3
JIP 2,4,16,23,30

CaMmocrosiTeibHasi padoTa o0yuarommxes Ne3

[ToxGop, ananu3 u npeodpazoBaHue yueOHOTo Marepuana: yueonuk 11 k. §1-2 ymp. 8,9 ,
NOJArOTOBKAa COOOLIEHMH Ha TeMbl 1o BblOOpy: PangnoaktuBHOCTh. Mcmomb3oBaHue
PAAVOAKTUBHBIX H30TOIMOB B TCXHUYCCKUX INECIIAX. Pentrenosckoe HU3JTYy4YCHUC HU C€TO
UCIOJIb30BaHUE B TEXHUKE M MEJMIIMHE.

1.1.4 Tlpaktuueckoe 3ansthe Ne3 PemeHue sKcriepuMEHTANBHBIX 3a4ad Mo TeMme: Tumsl
XUMHYECKHX CBA3EH. THIBI KPUCTAIIIMYECKUX PELIETOK

IIpoduiabHbie U nMpodeccHOHATBLHO 3HAYMMBbIE JIEeMEHThI cojep:kaHus. KomriekcHble
COEJMHEHUs, O0Opa30BaHHbIE JOHOPHO-aKLENTOPHOM CBSA3bIO, JUISI MPEAOTBpAIICHUS
00pa3oBaHMs HAKUIIM HA CTEHKaX KOTJIOB U B TEIJIOOOMEHHBIX TpyOax OXJaKIeHUs qu3eseit
IPU TEXHUYECKOM OHKCIUTyaTallMM IOJBEMHO-TPAHCIOPTHBIX, CTPOUTENBHBIX, JIOPOKHBIX
MalIvH U 000pyioBaHus (10 OTpacisiM)

OK 01 OK 02
JIP 2,4,16,23,30

CamocrosiTeibHas padora o0yuyarommxcs: Ne4
[Ton6op, ananu3 u npeodbpazoBaHue yueOHOro MaTepuana. Yueobuuk. §3, ymp. 7-9, §4, ymp.

6,8, §5. ymp. 7,8 §6. ynp.3




1

Paznen 2. Xumuueckue peakuumn

10/5

Tema 2.1 Tunel XUMHYECKHX
peakuuii

2.1.1 Knaccudukarus u TUIIBI XUMHYECKHUX PEaKIUi HEOPTAaHUUECKUX COSTMHECHUN

OK 01 OK 02
I1K2.3
JIP 4,16,23,30

Conep:kanue y4eOHOT0 MaTepuaJia

Knaccugpukanuss u TUNBI XMMHYECKHX PEAKIHMHA C y4acTHEM HEOPTaHMYECKHX BEIECTB.
CocraBiieHHE ypaBHEHUW PEaKIUil COSAMHCHHMSI, PA3IOKCHHS, 3aMeIleHus, oOMeHa, B T.d.
peaKum”I TOopCHUs, OKUCIICHUA-BOCCTAHOBJICHUS.

YPaBHeHI/Iﬂ OKHUCJICHUSA-BOCCTAHOBIICHHUA. Crenenb OKUCJICHUS. OKucIuTENID n
BOCCTaHOBUTCIIb. CocraBienue n YpaBHHUBAHUC OKHCJINUTCIBbHO-BOCCTAHOBUTCIIbHBIX
peakuuii METO0M 3JIEKTPOHHOro OasiaHca. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B
npupoac, Nporu3BOACTBCHHBIX IMPOLECCAX U KUZHCACATCIbHOCTH OPraHUu3MOB.

CamocrosiTeibHas padora odyuarommxcsi Neb
Ananu3 u npeoOpazoBanue yueOHoi nndopmanuu; YueOnuk. §17, Yop. 1-5.

2.1.2 IIpaktnuyeckoe 3aHsaTHe Ned PerneHue HKCIEPUMEHTAIbHBIX 33/a4 IO TEMeE:
"OKHUCIUTENIbHO-BOCCTAHOBUTEbHBIE pEaKuu"

IIpopuniabHble M NPOPecCHOHATBLHO 3HAYUMbIE 3JIEMEHTBbI COJEP:KAHHWS. 3HAUYCHUE
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMNA B IPUPOJE U IIPU TEXHUUYECKOW IKCILTyaTalluu
HObEMHO-TPAHCIOPTHBIX, CTPOUTENBHBIX, JOPOXKHBIX MalIMH U 00opynoBaHus (110
orpacisaM). OKHCIHTENbHO — BOCCTAHOBUTEJIBHBIE TIPOILIECCHI KAaK OCHOBAa IIPOLECCOB
KOPPO3MH METaJIOB, padOThl XMMUYECKUX HMCTOYHMKOB TOKAa M AKKyMYJSATOPOB, CTOpPAaHUs
TOIUIMBA IIPU TEXHUYECKOM OHKCILIyaTallMd IHOJbEMHO-TPAHCIIOPTHBIX, CTPOMUTENBHBIX,
JIOPOXHBIX MAIlIMH U 000py10BaHuUs (110 OTPACIIM) H T.J.

OK 01 OK 02
I1K2.3
JIP 4,16,23,30

CamocTosiTeibHasi padoTa o0yuarommxcst Ne6
ITon6op, ananu3 u npeodbpazoBanue yueOHol nHpopmarun YueOnuk §19 ymp. 3,4,7

Tema 2.2 DiiekTpojuTHYECKAS
AUCCOMANMS ¥ HOHHBIH 00MeH

2.2.1 PacTBOpeHHe Kak (PU3UKO-XUMHUYECKUH TpoIecc.

OK 01 OK 04
I1K2.3
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJia

Teopus >7eKTpONUTHYECKON Arcconranny. IOHBI. DIEKTPOINUTHI, HEAIEKTPOIUTHL. Peaknun
noHHOTro oOMeHa. CocTaBiieHUE peaklMii HOHHOTO 0OOMEHA IyTeM COCTaBJICHMSI UX MOJHBIX U
COKpAIIEHHBIX HOHHBIX ypaBHEHUI. KHCIOTHO-OCHOBHBIE peakuu. 3aJaHNs Ha COCTaBICHHUE
MOHHBIX PEaKIHil.
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[IpakTUueckoe UCIOJIb30BAaHUE PEAKIIMN MOHHOTO OOMEHa U THUAPOJIN3a B TEXHOJIOTMUYECKUX
Ipoleccax HpU TEXHUYECKOM HKCILTyaTallMd IOAbEMHO-TPAHCIOPTHBIX, CTPOUTEIIbHBIX,
JTOPOKHBIX MamuH u oOopynoBanusi (o otpacnsMm). [loHSTHS: TambBaHOCTETHS,
rajbBaHOIUIACTUKA, UX IIPAKTUYECKOE 3HAUYCHHUE.

CamocrosiTeibHas padora o0yuyarommxcs Ne7

AHnanu3 u npeoOpa3oBanue yuyeOHOW mHpopmanuu;, YueOHuk. §17, Yup. 1-5. IloaroroBka
cooOuieHud Ha Temy 10 BbIOOpy: IlpakThueckoe TNPUMEHEHHE  BIEKTPOJIM3a:
paduHUpOBaHUE, raIbBAHOIIJIACTUKA, FAJIbBAHOCTETHS.

2.2.2 Jlabopatopuoe 3amstue (pabora) Nel "HcciemoBaHue CBOWCTB 3JIEKTPOIUTOB.
Omnpenenenne pH cpenst pactBopoB. Teopust 2IEKTPOTUTUIECKOM AUCCOHAIH"
IIpoduibHbIe U NPodecCHOHATBHO 3HAYHMBbIE 3JIEMEHTHI COIePKAHMA. AKKYMYJISITOPBIL:

OPUHLIKI HX paboOThl, UX MPUMEHEHHE NPU TEXHUYECKOW OSKCIUIyaTallud TOJbEMHO-
TPAHCIIOPTHBIX, CTPOUTEIBHBIX, TOPOKHBIX MAIITUH H 000PYA0BaHUS (TIO OTPACIISIM).

OK 01 OK 04
I1K2.3
JIP 4,16,23,30

CamocrosiTeibHas padoTa odyuarommxcs: Ne8
Ananms u npeobpazoBanue yueOHoi nHpopmanuu; Yuebnuk. §17. Yp. 6-10

2.2.3 JlabopatopHoe 3ansaTue (padora) Ne2 "Peakiuu nonnoro oomena. ['maponus comneit"”
IpoduabHbie U MpodeccCHOHATBHO 3HAYHMMBbIE JJIEMEHTHI colep:kaHusa. [IpumeHeHMEe
IpU TEXHUYECKOW OHKCIUTyaTallMM MOJBEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX
MaluH U o0opyaoBaHus (IO OTpaciisiM) peakud MOHHOTO OOMEHa JUIsl YMATYEHUS BOJIbI
(cHWKeHMe KoHIeHTpamun noHoB Ca?* m Mg?") B cucremax oxmaxaenus. ['maponns Ha
MPEITPHUATHSIX KEIE3HOAOPOKHOTO TPAHCIIOPTA.

OK 01 OK 04
I1K2.3
JIP 4,16,23,30

CamocrosiTeibHas padora o0y4yarommxcs: Ne9
AHanm3 u npeoOpa3oBanue yaeOHoi nHDopmanmy; Yueonuk. §18. Ynp. 17. §19.Ymp. 3,7

Pa3nen 3. CtpoeHune BemecTBa U CBOMCTBA HEOPraHNYECKHUX BelleCTB

14/7

Tema 3.1 Knaccuduxkarus,

HOMCHKIJIaTypa n
HCOPTraHNYCCKUX BCIICCTB

CTpOCHHE

3.1.1 OCHOBHBIC KJIACCHI CI0KHBIX HEOPTaHUYCCKUX COCIUHECHUM.

OK 01 OK 02
I1K2.3
JIP 4,16,23,30

Conep:kaHue y4eGHOr0 MaTepuasa

[Mpeamer Heopranudeckoi xumun. Kinaccudukaius HeopraHHUeCKUX BemiecTB. [IpocTeie u
clokHbIe BemiecTBa. (OCHOBHBIC KIIACChl CIIOKHBIX BEIIECTB (OKCHUIBI, THUIPOKCHJIBI,
KUCJIOTBI, COJIM). B3auMOCBS3b HEOPraHUYECKUX BEUIECTB. ATpEraTHble COCTOSIHUS
BentecTBa. Kpucrammnueckue u amopdHble BeliecTBa. THIBI KPUCTALUTUYECKUX PEIIETOK
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(aToMHasi, MOJIEKYJsIpHAsi, MOHHAs, METAJUIMYecKas). 3aBUCHUMOCTHh (PU3UUYECKUX CBOWCTB
BEUIECTBA OT THUIIA KPUCTAJUIMYECKOM pEIIETKH. 3aBUCHUMOCTb XUMHUYECKOW AKTUBHOCTH
BEILIECTB OT BHMJA XUMHUYECKOM CBSA3M M THUIIA KPUCTAJUIMYECKOW peleTrku. [IpuumHbl
MHOroo0pa3usi BEIIECTB

CamocrosiTeibHasi padota ody4yarommuxcs Nel0
AHanmu3 u npeoOpa3oBaHue yuyeOHOW mHPopmanuu; YueOHuk §22 ymp. 5-8, §23 ymp. 5-7,
§24 ymp. 5-8

3.1.2 IlpakTuyeckoe 3ansaTe NeS PereHue sKcrepuMeHTaIbHBIX 33/1a4 Mo TeMe: YnucToie
BelIeCTBa U cMecH. JlucnepcHble CHCTEMBI.

IIpopuiabHbie 1 NPoecCHOHATBHO 3HAYMMBbIE 3JIEMEHTHI coaep:kaHus. CTEKIOIIaCTUK
KaK OCHOBA JUUIsl U3TOTOBJICHUS JI€TaJIeil BarOHOB.

OK 01 OK 02
I1K2.3
JIP 4,16,23,30

CamocrosiTeibHas padora odyuarommxcs Nell

[TonGop, ananus u npeodpazoBanue ydyeOHoro Mmarepuana YueOnuk. §8, ymp. 3,13, §9. ymp.
2,3,10, §10, ymp. 6. [TogroroBka cooOmieHnii Ha TeMy M0 BBIOOPY: AMOp(dHBIE BelecTBa B
npupojie, TexHuke, ObiTy; [lmasma — derBeproe cocrosiHME BemlecTBa; [ 'pyOoaucriepcHbie
CHCTEMBI, WX KJacCH(pUKanusg M WCIOJNB30BaHHE B MPO(ECCHOHAIBHOW AEATEIbHOCTH;
[TpuMeHeHre CYCTICH3HIA U SMYJIbCUIT B CTPOUTEIILCTBE.

Tema 3.2 OuU3uKo-XUMHUYECKUE
CBOMCTBA HEOPraHUYECKUX BEIIECTB

3.2.1 Meramsr. [Tonoxxenne B [ICXD J1.M. MenpeneeBa, ocoOeHHOCTH cTpoeHwms. Kopposus
MeTaJIJIOB. MeTO/IbI 3alIUTHl KOHCTPYKIIUNA MOJIBMYKHOTO COCTaBa

OK 01 OK 02
I1K2.3
JIP 4,16,23,30

Coaep:xxanue yueOHOro MaTepuaJia

Mertamnel. O0uue gusnyeckrue U XUMHUYECKUEe cBoWcTBa MeTaioB. CrocoObl MOTydeHUsl.
3HAuUEeHUE METAUIOB M HEMETAUIOB B MPUPOAEC M HKU3HEACITEIBHOCTU YEJIOBEKa H
opranu3mMoB. Koppo3usi MeTamnoB: BHIBI KOPPO3UH, CHOCOOBI 3alUThl METANIOB OT
KOppO3uu

CamocrosiTeibHas padora odyuarommxcs Nel2

[Ton6op, ananu3 u npeoOpa3oBanue ydeOHOM wuHpopmaruu VYueOnuk §20 ymp. 5.
[ToaroToBka cooOmieHU# Ha TeMy MO BbIOOPY: XKene3o — kak OCHOBHON KOMIOHEHT MHOTHX
craBoB. [IpuMeHeHrne MeTaIoB U UX CIUIABOB B KaUeCTBE KOHCTPYKIIMOHHBIX MaTepUaJIOB
Ha  TPEANPUATHSIX TNPH  TEXHHUYECKOW  OKCIUIyaTallMd  IOJABEMHO-TPAHCIIOPTHBIX,
CTPOMTENBHBIX, TOPOKHBIX MallMH U 00opymoBaHus (1o orpacism). Koppo3us meramos,
0COOEHHOCTH KOPPO3UOHHBIX MPOIECCOB, MPOUCXOISAIINX Ha 00BEKTaX

[ToaroToBka mpe3eHTanMié Ha TeMy 1o BbIOOpY: Mcropusi mosydyeHHss M IPOU3BOJCTBA
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amoMuHus. Poib  MeTauioB B MCTOPUM  4YEJIOBEYECKOW LMBUIM3auuu. Hcropus
OTEYECTBEHHON YEepHOM MeTautypruu. M cTopus OTE€UeCTBEHHOW ILBETHOW METaJUTyprUH.
XuMHUSL METaJUIOB B MOEH NpOoQecCHOHATBHON IEeSITEIBbHOCTH. 3aBHCUMOCTh CKOPOCTH
KOpPpO3UU OT YCIOBUH OKpyxkatouied cpeasl. Kiaccudukanus Koppo3uu MeTamioB IO
paznuyHbIM npu3HakaMm. CriocoObl 3alUThl METAIOB OT KOppo3uu. [Ipou3BoacTBO uyryna u
CTaJIH.

3.2.2 Ilpaxktuuyeckoe 3aHsATHe N6 PemeHue HKCHEpUMEHTANBHBIX 3a/Jad IO TEMeE:
"Metamnsr"

Ipoduabubie 1 MpodecCHOHATBHO 3HAYMMbIE YJIEeMEHThI COAepKaHUsA. T exXHUYecKas
OKCIUTyaTalisi  MOJbEMHO-TPAHCIIOPTHBIX,  CTPOUTENBHBIX, JOPOXKHBIX MallMH U
o0opynoBaHusi (MO OTpacisiM) Kak OCHOBHbIE MOTPEOMTENN IIBETHBIX METaNIOB Ha
KEJIE3HOIOPOKHOM TPAHCIIOPTE.

OK 01 OK 02
I1K2.3
JIP 4,16,23,30

CamocrosiTesibHas padora o0yuaromuxcs: Nel3
Pemienne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM HAa CBOWCTBA, COCTaB, IIOJIy4EHUE U
0e30MacHOe MCIOIb30BAaHUE METAJJIOB B ObITY M IPAKTUUYECKOH J1€ATEIbHOCTH YEIOBEKa.

3.2.3. Hemeramnsl. [Tonoxxenue B [ICXD JI.U. MenneneeBa, 0COOCHHOCTH CTPOCHHS

OK 01 OK 02
I1K2.3
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJia

Hemeramnel. OOmue ¢u3nueckue W XHUMHUYECKHE CBONCTBA HEMETaUIOB. THUMHUYHBIE
cBoiictea HemeramioB [V- VII rpynn. Knaccubukanus u HOMEHKIATypa COETUHEHUI
HemeTaioB. [IpuMeHeHHe Ba)KHEWITNX HEMETANIOB M WX COSAMHEHHMN MpPU TEXHUUYECKOH
DKCIUTyaTallil  MOJBEMHO-TPAHCIOPTHBIX,  CTPOUTENBHBIX, JOPOKHBIX MAallMH H
o0opyaoBanus (o orpacisiM) KpyroBopoTsl OMOT€HHBIX SJIEMEHTOB B IPUPO/IE

CamocrosiTeibHas padora o0y4yarommxcs Nel4
ITon6op, ananu3 u npeodbpazoBanue yueOHoil nHGopmanuu YueOnuk §21 ymp.6,7

3.2.4 Ilpaxtuuyeckoe 3aHsTHe Ne/ PemieHue HKCHEpUMEHTANbHBIX 3a/7ad IO TEMe:
"Hemeramnsr"

IIpopuiabHbie ¥ npodeccHOHANIBHO 3HAYUMbIE JJIEeMEHTHI coaep:kanus. [IpuMeHnenue
KpUNTOHa B (¢apax MOABMKHOTO cocTaBa. DTOp — KOMIIOHEHT JKUAKOW CMa3zKa JuIs
YMEHBIICHUs TPEeHUs JeTajel M y3JI0B MOJBM)XHOTO cocTaBa. KpemHuil - sneMeHT
UHTETPATBHBIX MHKPOCXEM CHCTEM YIPaBICHUS TMPH TEXHUUYECKOW OKCILTyaTalluu
OJbEMHO-TPAHCHOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MalIMH U 00opynoBaHus (10

OK 01 OK 02
I1K2.3
JIP 4,16,23,30
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OTpaCsiM).
CamocrosiTesbHasi padora o0yuyarwmmxcs NelS
PemieHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUKA Ha CBOWCTBA, COCTaB, IIOJy4CHHE U
0e30I1acHOe HMCII0JIb30BaHHE HEMETAUIOB B OBITY M MPAKTUUYECKOW AEATENbHOCTH YEJIOBEKA. 1
[ToaroroBka coobuiennii Ha TeMy 1o BbIOOpy: [IprMeHeHne HeMEeTauIoB MPU TEXHUYECKOU
9KCIULyaTallud  MOABEMHO-TPAHCIIOPTHBIX,  CTPOMTEIbHBIX, JOPOXKHBIX  MAallUH U
obopynoBanus (1o orpacisim). [IpaBuiia nepeBo3Ku HEMETAIIIOB.
Tema 3.3 Nnentudukanus | 3.3.1 ['eHeTHUECKast CBSI3b HEOPTaHUUECKUX COSAMHEHUI OK 01 OK 02
HEOPraHUUYECKUX COCIUHEHUN Hrorosasi konTpoJbHasi padora Nel I1K2.3
JIP 4,16,23,30
Coaep:xanue yueOHOIro MaTepuaJia
XHMMHYECKHE CBOWCTBa OCHOBHBIX KIACCOB HEOPraHMYECKHX BeIIECTB  (OKCHJIOB,
THIPOKCHIIOB, KHCJIOT, COJeH M Jp.). 3aKOHOMEPHOCTH B HM3MCHEHHU CBOWMCTB IPOCTHIX 2
BEIIIECTB, BOJOPOJHBIX COCIUHEHUH, BBICIIMX OKCHUAOB M TUAPOKCHIOB. MneHtuduxauus
HEOPraHMYECKUX BEIIECTB C MCIOJB30BAaHUEM MX (DU3UKO-XUMHUYECKUX CBOMCTB,
XapaKTEPHBIX KQUEeCTBEHHBIX PeaKIUi
Hmoz | cemecmpa: MakcumalibHas yueOHasi Harpy3ka (Bcero) 48
OOGsi3arenpHas ayUTOpHas yueOHast Harpy3ka (Bcero) 32
IIPaKTUIECKUE 3aHATUA 14
naboparopHblie 3aHATUs (pabOTHI) 4
caMOCTOsITelIbHas paboTa 16
KOHTpOJIbHast paboTa 2
Pa3nea 4. CtpoeHue u CBOMCTBA OPraHNYeCKUX COeIHMHECHHU I 32/16
Tema 4.1 Knaccudpukamms, | 4.1.1 Tlonstue 00 OpraHMYEeCKUX BEIIECTBAX, WX TMPUMEHEHHWE TPU TEXHUUYECKOU OK 01 OK 02
CTPOCHHE " HOMEHKJIaTypa | SKCIUTyaTallud  IMOJbEMHO-TPAHCIOPTHBIX,  CTPOUTENBHBIX, JIOPOKHBIX  MallMH U I1K2.3
OpPTaHUYECKUX BEIIECTB 000py10BaHUs (IO OTPACIISIM). JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia 2
[losiBieHre W pa3BUTHE OPraHUMYECKOW XMMHM Kak Haykd. IIpeamer opraHm4eckoll XUMHH.
Mecto u 3Haue€HHE OpPraHMYECKONM XMMHHM B CHUCTEME €CTECTBEHHBIX HayK. XHMHUYECKOE
CTpOEHHE KakK TMOpPSIOK COEIMHEHUS aTOMOB MOJIEKYJ€ COIJIACHO MX BaJEHTHOCTH.
ITpMeHeHrEe OpraHMUYECKUX BEIIECTB Ha JKEJIE3HOM opore
CamocrosiTesibHasi pa6oTa odyuarwmmxcs Nel6 1

[TonGop, ananu3 u npeodpazoBanue yueOHoi nHpopmanmu Yuebnuk 10 xmace. §1 ymp. 1-6,
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MOJATrOTOBKA COOOIIEHUH Ha TeMbI 10 BeIOOpY: JKu3Hb u aedrensHocTh A. Kekyne. XXusup u
nearenbHocTh U. beprienuyca. )Kusnb u nearenbHocts @. Bemepa.

4.1.2 Teopust A.M. Byrneposa. Knaccuduxanus opraHu4ecKux BEUIECTB. OK 01 OK 02
I1K2.3
JIP 4,16,23,30
Conep:kanue y4eOHOT0 MaTepuaJia
[Toso>xeHUs TEOPUM XUMUYECKOTO CTpPOEHUs opraHudeckux coeauHenuin A.M. Byrtneposa.
VYriepoaHsblil CKeJIET OPraHnYecKOl MOJIEKYJIbl 3aBUCUMOCTb CBOMCTB BELIECTB OT XUMHUYECKOTO
crpoeHusi Monekyi. M3omepuss u m3omepsl. Ilonstue o ¢yHkunoHanbHOW rpymme. Panukan.
[puHIMIBl KTaccu(UKAUK OPraHUYECKUX COSIUHEHHH. MexIyHaponHas HOMEHKIAaTypa W
NPUHLMIIBI HOMEHKJIATYPbhl OPraHUYECKUX COeTMHEHUN
CamocrosiTesibHast padoTa odyuarommxcs Nel7
Yuebnuk 10 xmacc. §2 ymp. 1-5,8, monroroBka cooOmenuii Ha Temy 1o BbiOopy: Ku3Hb n
nesrenpHOCTh A.M. BytiiepoBa
Tema 4.2 CpoiictBa opranmdeckux | 4.2.1 AnkaHbI: COCTaB, CTPOSHUE, TOMOJIOTHYCCKHMA PSI. OK 01 OK 02
COEIMHEHUI [1K2.3
JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuaJia
[IpenenbHble yraeBoAOPOAb! (aJIKaHbl U IUKIOATKaHbl). (OCOOEHHOCTH KiIacCHU(PUKAINKU U
HOMEHKJIaTyphl, H30MepHus, (u3nyeckue CBOWCTBA, XMMHUYECKHE CBOICTBA, CIOCOOBI
nonyueHusi. [opeHne MeraHa Kak OJMH M3 OCHOBHBIX HMCTOYHHMKOB TeEIUIa B
IPOMBIIIJICHHOCTH U ObITY. CBOWCTBA MPUPOJHBIX YIJIEBOAOPOI0OB, HAXOXKICHHE B MPHPOJIE
Y IPUMEHEHHUE aJIKaHOB.
CamocrosiTeibHasi padota o0y4yarommuxcs Nel8
[TonGop, anamu3 u mpeoOpa3zoBaHue ydeOHON wuHopmaruu YueOHuk. §3 ymp.7,8,12,
MOJArOTOBKAa COOOLIEHMH Ha TeMy MO BbIOOpPY: DKOJOTHMYECKHE ACMEKThl HCIOIb30BAHUS
YIII€BOJIOPOAHOTO ChIPhsl. XUMMSI YTIIEBOJOPOAHOIO ChIpbs U MOsl Oy 1ylias CHeIMalbHOCTb.
4.2.2 Tlpaktuuyeckoe 3aHsaTHe Ne8 PemieHue HKCHEpUMEHTANIbHBIX 3a/7ad IO TEMe:
"CpaBHUTENIbHAS XapaKTEPUCTHKA METaHa U dTaHA" OK 01 OK 02
IIpodguiabHbie W npodeccCHOHATBHO 3HA4YHMMBbIe JJIEMEHThI coaep:kaHus. JKunkue K2.3
yTI1eBO0pOAbl (OCH3MHBI, KEPOCHHBI, COJIAPOBBIE Macja, Ma3yT) - B KA4eCTBE TOPIOYETO B TP 4.1 6,.23 30
> >

ABUTATCIIAX BHYTPCHHCTO CropaHusd IHMOABUIKHOIO COCTaBa IpH TEXHHYSCKOMN OKCILTyaTallun
MNOABCMHO-TPAHCIIOPTHBIX, CTPOUTCIIBHBIX, MOOPOXHBIX MAIIMH H o6opy)1013aH1/1;{ (HO
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orpacisim). TBepable yrieBomopoabl (mapaduHbl) — KOMIIOHEHTHl JKHUAKHX CMas3oK,
UCNONb3YeMBbIX JUISI CMa3KM TPYIIMXCS Y3J0B TEIUIOBO3HBIX JBMraTeiei, OCEeBbIX
HNOJLIMITHUKOB BarOHOB 3JIEKTPOBO30B, TEIJIOBO30B. 1 'alOreHNpOU3BOAHBIE YIIIEBOAOPOIbI -
B KQ4eCTBE XJIaJlareHTa B peprxeparopax.

CamocrosiTeibHasi padoTa o0y4yarommuxcs Nel9

Bbruucnenus no ypaBHeHHI0 XMMUYECKON peakLuy (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO
BELIECTBA WJIM MPOAYKTa PEAKLMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO M3
MICXOJIHBIX BELECTB WM IPOAYKTOB PEAKIIMH).

4.2.3 Ankensl, ankagueHbl. CocTaB B 0COOCHHOCTH CTPOCHHUS

OK 01 OK 02
I1K2.3
JIP 4,16,23,30

Coaep:xxanue yueOHOro MaTepuaJia

HenpenenvHble (ankeHbl, amkuHbl M ankaaueHsl). OcobeHHOCTH KiaccuuKanuu
HOMEHKJIATYpBI, H30MepHus, (u3nuecKkrue CBOWCTBA, XHMHUYECKHE CBOMCTBA, CIIOCOOBI
nojiyueHusi. ['opeHue aleTuiaeHa Kak MCTOYHMK BBICOKOTEMIIEPAaTypHOTO IUIAMEHHU JUIS
CBapKM M pe3ku MeTauioB. lIpakThueckoe NpPUMEHEHHE AJKEHOB U AaJKaJUEHOB IpPHU
TEXHUYECKOH IKCIUTyaTalluy MOJbEMHO-TPAHCIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MAIIUH
U 000opyioBaHusl (110 OTPACIISIM)

CamocrosiTeibHasi padota o0y4yarommxcs Ne20
[Toxn6op, ananu3 u npeodbpazoBanHue yueOHoM nHpopManun YueOHuk. §4,5.

4.2.4 TlpakTuueckoe 3aHaTHe N9 PemieHue 5SKCIEPUMEHTAIBHBIX 3a/ady MO TEME:
"ITosrydyeHune 3TUIIEHA U U3yYEHHE €ro CBOMCTB"

IIpoduabHbie U NMPOPEeCCHOHAIBHO 3HAYUMBbIC JIEMEHThI coaep:kaHus. [IpuMmeHeHus
MOJIMMEPOB Ha MPEANPHUATUAX MPU TEXHUUECKOW IKCIUTyaTalluu MOIBEMHO-TPAHCIIOPTHBIX,
CTPOUTENBHBIX, JOPOXKHBIX MAIIUH U 000pyAOBaHUs (IO OTPACSAM) TS AIEKTPOU3OIALNH,
PYKaBOB TOPMO3HOM CHCTEMBI, IPUBOIHBIX PEMHEM, Y00HUTOBBIX COCYJIOB aKKyMYJISATOPOB,
JIeTAJICH U 3alUTHBIX TOKPBITUN

OK 01 OK 02
I1K2.3
JIP 4,16,23,30

CamocTosiTeibHasi padora odyuarommxcs Ne21

Brruucnenus o ypaBHeHMIO XUMHUECKON peakiyu (Macchl, 00bEMa, KOINYECTBA HCXOTHOTO
BEIIECTBA WMJIM TMPOIYKTa PEAKIMH MO0 W3BECTHBIM Macce, 00BhEMY, KOIMYECTBY OJHOTO W3
MCXOJIHBIX BEIECTB WJIM IPOJYKTOB PEAKIIUN).

4.2.5 TlpakTuyeckoe 3aHsaTe NelQ Pemenwe SKCIepUMEHTATBHBIX 33Ja4 IO TEMeE:
"AneTniieH u ero romosoru” (AJIKUHBI)

OK 01 OK 02
I1K2.3




2

4

IIpopuiabubie 1 npodeccHOHATBHO 3HAYUMBbIE 3J1eMEHThI coaep:kanus. [IpuMenenue
MOJIMMEPbl HA OCHOBE IPOM3BOJHBIX AIKMHOB B KAa4E€CTBE M3OJISIIIMH 3alIUTHBIX 000J0YEK
Ka0eNbHBIX M3/EIUNA U TMPOBOJOB, BHYTPEHHEH OTAEIKM MPU TEXHUYECKOH SKCIUTyaTaluu
MOIBEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOXKHBIX MallUH M 00opynoBaHus (IO
OTpacysiM)

JIP 4,16,23,30

CamocrosiTejibHasi padoTa odyuarommxcsi Ne22

[Tox6op, anamu3 u mnpeoOpa3oBanue y4yeOHOM wuHpopmamuu YueOnuk. §6  ymnp.4,7.
[ToaroroBka cooOIieHuit Ha TeMy o BeIOOPY: [IpuMeHeHue alleTusIeHa U ero rOMOJIOTOB Ha
OPEIIPHUATHIX MIPH TEXHUYECKOW IKCILTyaTalluu TOIhEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX,
JIOPOKHBIX MalIMH U 000pynoBaHus (110 OTPACIIIM).

4.2.6 Apenbl. CocTaB, CTpOSHHE, ITOTYICHUC

OK 01 OK 02
I1K2.3
JIP 4,16,23,30

Coaep:xxanue yueOHOro MaTepuaJia
OcoOeHHOCTH KJIacCH(HUKAIIMA W HOMEHKIJIATYPhl, H30MEpHs, (HU3UYECKUE CBOMCTBA,
XMMHYECKHE CBOMCTBA, CIIOCOOBI ITOJIyYCHUSI.

CamocrosiTesibHAas padoTa odyuarwnmxcs Ne23

[Ton6op, ananmu3 u mnpeoOpasoBaHue yueOHOH uHbopmanuu VYyeOnuk §7  ymp.3.4.
[ToaroroBka cooOmieHunit Ha TeMy 1o BbIOOpY: [IprMeHeHHne apeHOB M WX TOMOJIOTOB Ha
IPEIIPUATHIX IIPU TEXHUYECKON IKCILTyaTalluy MOJBbEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX,
JIOPOKHBIX MalllMH M oOopynoBaHus (1o oTpacisiM). TOKCHYHOCTh apoMaTHYECKHUX
YII€BOJIOPOAOB. S TOXUMHUKATEI.

4.2.7 Tlpaktudyeckoe 3aHsaTe NelQ Pemenwe SKCIepUMEHTATBHBIX 33Ja4 IO TEMeE:
"CpaBHUTENbHAS XapAKTEPUCTUKA CIIUPTOB"

I[IpopuiabHbie U NpodeccHOHATBHO 3HAYNMMBbIE JIEMEHTHI cojaep:kaHusi. OTHOATOMHBIE
CIIUPTBl — KaK OCHOBA JIAKOKPACOYHBIX MAaTE€pHAIIOB HAXOISAIIMX CBOE NPUMEHEHHE NP
TEXHUYECKON JKCIUTyaTallu¥ MOAbEMHO-TPAHCTIOPTHBIX, CTPOUTEIBHBIX, TOPOKHBIX MAITNH
u o0opynoBaHus (1Mo oTpacisaM) (Kpacka sl HOKPBITHSI MACCAKUPCKUX U TPY30BBIX BarOHOB;
mIacTU(UKATOPHI, TPHUMEHSEMbIE B CBETO-, TEPMO-, MOPO30-, BJIArOCTOMKHUX JE€TaJsAX
MOJABUKHOTO cOCTaBa M T.A.). [IpuMeHeHHe HTWICHITUKOIS U TIULEpUHAa B KauyecTBe
aHTU(PpU30B B paguaTopax CHUCTEM OXJIAXIACHHUS JBUTATEICH BHYTPEHHETO CrOpaHUs;
TUAPABIMYECKUX, TOPMO3HBIX U 3aKaJTOYHBIX KUJIKOCTEN B MOJBUKHOM COCTABE TPAHCIIOPTA.
[IpakTUueckoe 3HaUYECHHWE APOMATHYECKUX CIIUPTOB W WX MPOU3BOJHBIX NMPU TEXHUYECKOM

OK 01 OK 02
I1K2.3
JIP 4,16,23,30




JKCIUTyaTallid  MOJbEMHO-TPAHCIIOPTHBIX,  CTPOUTENBHBIX, JOPOKHBIX  MAallUH U
00opynoBanus (o orpacisiM) Y ciIoBUs IEPEBO3KU CIIUPTOB

CamocrosiTeibHasi padoTa o0yuarommxes Ne24

[Ton6Gop, ananu3 u npeodpazoBanue yuyeOHOH nHpopManuu YueOHuk § 9,10. moaroroBka
coobuiennii Ha Temy mo BbIOOpy: IlpakTudeckoe 3HaueHHE OJHOATOMHBIX CIUPTOB MpPU
TEXHUUYECKOHN SKCITyaTalluu MOAbEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX MAIIUH
u obopynoBanus (mo otpacisam). [lepeBo3ka cnupToOB, MapKUpPOBKAa Trpy30B. MeraHou:
xemounus u xemopoOusi. ITaHO: Beauyaiiiee 06Jaro U CTPaLIHOE 3710. AJIKOTOJIU3M H €ro
npodmiaktuka. [IpakTHueckoe 3HAYEHHE MHOTOATOMHBIX CIIUPTOB TPU TEXHHYECKOU
SKCITyaTallid  MOJABEMHO-TPAHCIIOPTHBIX,  CTPOUTENBHBIX, JIOPOKHBIX  MAlldH U
obopynoBanus (1o orpacisim). [lepeBo3ka apoMaTHUeCKUX CIIUPTOB, MAPKUPOBKA IPY30B.

4.2.8 Anpneruasl. Kap6oHossie kucinoTel. CocTaB, CTpOCHUE, KiIacCUpUKAIUS

OK 01 OK 02
I1K2.3
JIP 4,16,23,30

Coaep:xanue yueOHOro MaTepuaJia

OcoOeHHOCTH KIacCH(PUKAMU U HOMEHKIATYphl, H30Mepus, (HU3UUEeCKHe CBOICTBa,
XUMHNYCCKUC CBOﬁCTBa, CHOCO6BI IMOJIYUCHUA. MpbU1a Kak COJIHM BBICIIUX Kap6OHOBI>IX KHCIIOT,
ux Morolee nerctaue. Croxable YQUPbI KaK TPOU3BOJHBIE KAPOOHOBBIX KUCIOT.

CamocrosiTeibHas pa6oTa odyuawumxcs Ne25

[Ton6op, ananu3 u npeoOpa3oBaHue yuyeOHOW uHopmarun YuebHuk. §11, ynp.6,7; §12
ymp. 6,8. Iloaroroska cooOuieHuii Ha TeMy 1o BbIOOPY: MypaBbHUHAs KUCIOTa B IPUPOJIE,
Hayke U npousBojacTBe. Mcrtopus ykcyca. IlpakTnyeckoe 3HaueHUE aibAETHIOB M HX
MPOM3BOJIHBIX MPH TEXHUYECKOW IKCIUTyaTallil MOIhEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX,
JOPOXKHBIX MallMH U 00opynoBaHus (1o orpacisM). [lepeBo3ka anblIeruoB, MapKupOBKa
rpy3oB. [IpakTnyeckoe 3Ha4eHNE KapOOHOBBIX KUCIOT M MX MPOU3BOJHBIX MPU TEXHUYECKOM
OKCIUTyaTallil  MOJABEMHO-TPAHCIIOPTHBIX,  CTPOMTENBbHBIX, JOPOXKHBIX  MallUH U
obopynoBanus (mo otpacisiM). [lepeBo3ka KapOOHOBBIX KHCIIOT, MapKHPOBKa TPY30B.
[IpakTuyeckoe 3Hau€HHE >XUPOB M HX IPOU3BOAHBIX IMPH TEXHUYECKOH SKCITyaTaluu
MOTb€MHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MallMH W o00opymoBaHus (110
OTpacisiM).

4.2.9 JIabopaTopHoe 3aHsTHe (padora) Ne3 "CBoiicTBa abAeTHI0B U KAPOOHOBBIX KUCIOT"
IpoduabHbie U NMPOPEecCHOHATBLHO 3HAYHUMBIEC JJIEMEHTHI coAep:KaHus. MypaBbUHBIN
aJlIpACTUI KaK KOMIIOHEHT 0aKeJIMTOBOIO JlaKka, SABJIAIONUMCIA AHTHKOPPO3HOHHBIM

OK 01 OK 02
OK 04
I1K2.3




2

4

MOKPBITHEM MPU TEXHUYECKOM SKCIUTyaTallud MOAbEMHO-TPAHCIOPTHBIX, CTPOUTEIIbHBIX,
JMOPOKHBIX MallMH # oOopynoBaHusi (mo oOTpacisiM). TEKCTOIUT Kak OCHOBa st
W3TOTOBJICHHSI 3yOUaThIX KOJIEC, BKIIAIBIIICH MOIINITHUKOB, a TAKXKE KaK AJICKTPOU3OIISTOP.
AcOOTEKCTONIUT KaK KOMIIOHEHT ISl U3TOTOBJICHUS TPYLIUXCS JAeTajeil IUCKOB CLETIICHUS U
TOPMO3HBIX KOJIOAOK. [IprMeHeHue aneroHa Mpu TEXHUYECKOM HKCILTyaTallMu MOJAbEMHO-
TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOXKHBIX MAIIUH M 00O0pyaoBaHus (IO OTPACISIM)
[IpumeneHue maBeneBO KUCIOTHI JIsI OYUCTKH METAJJIOB OT P>KaBUMHBI U HAKUIH, B TOM
YHClie U B KOTJIAX JOPOXKHBIX MamiuH. [lepeBo3ka U MapkUpOBKa aabACTUIOB U KapOOHOBBIX
KHUCJIOT

JIP 4,16,23,30

CamocrosiTesibHast padoTa odyuarommxcs Ne26

Brruucnenus o ypaBHEHUIO XUMHUYECKON peakinu (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIMH MO U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO U3
MCXOJHBIX BEILIECTB WM IPOJYKTOB peakiun). Penenne cxem npespaieHui

4.2.10 IIpakTtuueckoe 3ansiTue Nell PemieHwe SKCIIEpMMEHTANBHBIX 3a7a4d 110 TEMe:
"Cnoxusie 3¢upsl. Kupsl. [Tonstue o CMC"

IpodpuabHbie U NPOPEecCHOHANBHO 3HAYMMBIE YJIeMEHTHI colaep:kaHusi. byrunanerar
KaK KOMITOHCHT IMEHTa(TalIeBhIX dMaJIeH, HMCIOJIb3YEMBIX ISl OKPACKU IMPU TEXHHYECKON
DKCIUTyaTallid  MOJBEMHO-TPAHCIOPTHBIX,  CTPOUTENBHBIX, JOPOKHBIX MAallMH H
o0opynoBaHus (110 OTPACISIM); SIEKTPOU3OSIMOHHBIX JIAKOB, IPUMEHSIEMBIX TTPH PEMOHTE
TATOBBIX JBHUraTesneid. MbII4 BBICHIMX JKUPHBIX KUCIOT Kak 3aryCTHTENIH B IUIACTUYECKUX
CMa3Kax, MPUMEHSEMbIX B Pa3IMIHBIX MEXaHW3MaX I CMa3KH IMOAIIUITHUKOB, 3y04aThIX
KOJIeC, BUHTOBBIX M LIETIHBIX Mepeiay, MapHUPHBIX COSTUHEHUN U JIp.

OK 01 OK 02
I1K2.3
JIP 4,16,23,30

CamocrosiTesibHas padoTa o0yuarommuxcst Ne27

[TonroroBka cooOmieHuii Ha TeMy 1o BeIOOpy: CioxkHbIE A3UPHI U UX 3HAUYECHUE B MIPUPOJIE,
ObITY ¥ pon3BoAcTBE. JKHUPBI KaK MPOIYKT MUTAHUS U XUMUYECKOE ChIpbE. 3aMeHa )KMpPOB B
TEXHHKE HEMUIIEeBBIM ChIpbeM. HexBaTka TpPOAOBONBCTBHS Kak TioOanpHas mpobiema
YelloBeYeCTBa M MYTH €¢ pemeHus. Mpiia: mpomuioe, Hactosmee, Oynaymee. Cpeacrsa
TUTHEHB Ha OCHOBE KHUCIIOPOACOACPXKAIIUX OPraHUYECKUX coeAuHeHuid. CHHTETHYECKHe
motomue cpenctsa (CMC): ToCTOMHCTBA M HETOCTATKH.

4.2.11 AMUHBI. AHUIUH

OK 01 OK 02
I1K2.3
JIP 4,16,23,30




1 2 4
Copepxxanue yueOHOIro MaTepuasa
OcoOenHocTy KjaccU(PUKAMM W HOMEHKIATyphl, H30MepHs, (u3nueckue CBOMCTBA,
XHUMHUYECKHE CBOMCTBA, CITOCOOBI MOJIYUSHHS.
CamocrosiTejibHasi padoTa odyuarommxcsi Ne28
[TonGop, ananm3 um mpeoOpazoBanue ydeOHOU wuHpopmammu YueOnuk. §16  ymp.5-7.
[ToaroToBka cooOmieHnii Ha TeMy 1o BbIOOpY: JKu3Hb m aestenbHocTh H.H. 3unwuna.
AHunnuHoBblE Kpacutenu. lIpakThueckoe 3Hau€HHE AaMUHOB M MX IPOU3BOJHBIX IpPU
TEXHUUYECKOHN SKCITyaTallud MOAbEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX MAIIUH
u obopynoBanus (1o orpacisiM). [lepeBo3ka aMHHOB, MAPKHPOBKA TPY30B.
4.2.12 JladopatopHoe 3ansitue (padora) Ned "Amunokucnotel. benku. Pacmo3naBanmue
BOJIOKOH"
IIpoduibHbie U npodeccHOHATBHO 3HAYUMBbIE JJ1eMeHThl cofepxkaHusi. KanpoH — kak
KOMIIOHEHT BHYTpPEHHEW oTaenku. llpuMeHeHue kjes Ha OCHOBE MOJMaMHIa B JIP 4,16,23,30
BaroHOCTPOCHHUH I CKJIeHBaHUSA. MUIMOpa-mopoIiacT — KaK OCHOBA JJIsl TEIUIOU3OJISAINH
HU30TEPMUYECKUX, TACCAKUPCKUX U pePPUIKEPATOPHBIX BATOHOB
CamocrosiTe/ibHas padoTa o0yuyarommuxcs Ne29
[TonGop, anamu3z u mpeoOpa3oBanue yueOHOW uHpopmauuu YueOnuk. §17 ymp. 10.
[TonroroBka cooOmieHnii Ha TeMy IO BBIOOPY: 3HaueHNWe aMHHOKAalpOHOBON U
AMMHOPHAHTOBOM KHUCIOT s OOBEKTOB MNpPU TEXHUUYECKOW OHKCIUTyaTallid MObEMHO-
TPAHCIIOPTHBIX, CTPOUTENbHBIX, JOPOXKHBIX MalIMH M 000pyAoBaHMsS (MO OTpacisM).
buocunTe3 6e1koB. XMMHUYECKHE BOJIOKHA U UX IPUMEHEHHE Ha TPAHCIOPTE.
Tema 4.3 WNnentudukanus | 4.3.1 JlabopaTropHoe 3ansaTue (padora) Ne5 "CpoiicTBa yrieBoaoB" OK 01 OK 02
OpPraHUYECKUX BELIECTB, ux | [IpoduiabHble U NpodeccHOHAIBLHO 3HAYUMBbIE 3JIeMEHThl cofep:xkanus. [IpuMeneHue OK 04
3HaYEHUE M MPUMEHEHHUE B OBITOBOM | IPECCOBAHHON JPEBECHHBI JJIs BKJIAABIIIEH MOAIIMIHUKOB, BTYJIOK, OINOPHBIX IUIMT, I1K2.3
U TPOU3BOJACTBEHHOW AECATENBHOCTH | U3TOTOBJICHHUs IECTEPEH MOIBUKHOIO COCTaBa TPAHCIIOPTA. JIP 4,16,23,30
YesioBeKa CamocrosiTeibHas padora odyuarommxcs Ne30
[TonGop, ananu3 u npeodOpazoBanue yueOHOU nHpopmanuu YueOHuk. §14,15, moaroroBka
coo0IlleHnit Ha TeMy IO BbIOOpY: YTJIE€BOAbI M UX DPOJb B XKMBOM mnpupone. Pa3sutue
caxapHOW MPOMBIIITIEHHOCTH B Poccun.
4.3.2 Ponp XuMUM B OO0ECNEUEHUU HKOJOTHUECKOW, HHEPreTHUYecKOM M MHIIEeBOU OK 01 OK 02
0€30MacHOCTH I1K2.3

JIP 4,16,23,30




1 2 3 4
Conep:xanue yueOHOro MaTepuaJia 2
Ponp opranmyeckoil XMMUM B pPELIEHUH IpOOJEM 3HEpPreTMYeckod Oe30MacHOCTH, B
pasBUTMM MEAULUHBI, CO3AAHUM HOBBIX MaTEpUaANoOB, HOBBIX MCTOYHHKOB SHEPIUU
(anbpTepHATUBHBIE MCTOYHUKU 3Hepruu). OmacHOCTh BO3AEHCTBHS Ha KHUBBIE OpPraHU3MBI
OpPraHMYECKHUX BEIIECTB OTIENbHBIX KJIAcCOB  (YIJIEBOAOPOABI, CHHUPTHI, (HEHOIIBI,
XJIODOPraHUYECKHUE IPOU3BOJAHBIEC, albJEIMJbl M Jp.), CMBICI IOKa3aTels MpeJesbHO
JIONTYCTUMON KOHLIEHTPALUH
CamocrosiTesbHasi padora o0yuarommxcs Ne31 1
[ToaroroBka cooOIIeHWI HA TeMy 1O BBIOOpY: UenoBeK B MHUpPE BEIIECTB M MAaTECPHAIIOB.
XUMHUS U 3I0pPOBbE YEJIOBEKa
Pazgen 5. Kunernyeckune ¥ TepMOXHMHYECKHE 3aKOHOMEPHOCTH IPOTEeKAHNS XUMHYECKHX peaknuii 2/1
Tema 5.1 Ckopoctp xummueckux | 5.1.1 IlpakTuyeckoe 3ansitue Nel2 Pemenue mpakTHKO-OPHEHTHPOBAHHBIX PAaCUETHBIX 2 OK 01 OK 02
peakuuii. XuMHU4YeCKOe paBHOBecHE | 3aj1a4 1o TeMe: "CKOpOCTh XUMUYECKUX pPeakuuid. XMMHUYeCKoe paBHOBecue" [1K2.3
JIP 4,16,23,30
CamocrosiTesibHast padora o0yuarommuxcs Ne32 1
[Ton6op, ananu3 u npeodpazoBanue yucOHoi napopmanmu YaeOuuk §15 ymp. 1-7,12
Paznen 6. PacTtBopbi 2/1
Tema 6.1 Ilonsarue o pacTBopax 6.1.1 IIpakTuyeckoe 3ansitue Nel3 PemieHne mpakTHKO-OPHEHTHPOBAHHBIX PaCUETHBIX 2 OK 01 OK 02
3aj1a4 no teMe: "PacTBOpHI, HCIOIB3yeMble B OBITOBOM M MPOM3BOJCTBEHHOM JESTEIbHOCTH I1K2.3
yenoBeka" JIP 4,16,23,30
CamocrositeibHas padora o0y4yarommxcest Ne33 1
[TonroroBka cooOmieHnid Ha TemMy MO BbIOOpY: PacTBOphl, uCHONB3yeMble B OBITOBOM,
MIPOU3BOJICTBEHHON JI€ATEIBHOCTH 4YeNloBeKa. PacTBOpbI, MpUMEHseMble MPU TEXHUYECKOU
DKCIUTyaTallud  NOJBEMHO-TPAHCIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MAallMH W
o0opyoBaHus (10 OTPACIIsIM)
Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH Y€JI0BEKA 4/2
Tema 7.1 Xwumus B Owsity wu | 7.1.1 Hoeilmune qocTuKeHUs] XUMUYECKOW HAYKH U XUMUYECKON TEXHOJIOTUU OK 01 OK 02
IIPOU3BOJICTBEHHOW  AEATEIbHOCTU OK 07
YelioBeKa I1K2.3
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia 2

Hogselimme nocTMKEHHMsT XMMHUYECKOM HAYKM M XMMHYECKOW TEXHOJOrMU. Poib xumuum B
o0eclieueHNH  HKOJIOTMYECKOM, DJHEPreTHYeCKOW W THIIEBOM O€30MacHOCTH, Pa3BUTUU




2 3 4
MeauuuHbL [IpaBuiia moucka u aHaiu3a XUMUYECKOH MH(OPMAIIMN U3 Pa3IMYHbIX HCTOUYHUKOB
(nayuHast ¥ yueOHO-HAYYHAsl IMTEPATypa, CPEACTBA MaccCOBOM MHGpOpMaLuu, ceTb MHTEpHET)
CamocrosiTeibHas padora odyuarommxcs Ne34 2
ITouck n ananu3 nHGOpPMALMK O IPUMEHEHUN XUMHUYECKUX BEIIECTB M TEXHOJIOTHH C ydeToM
Oynymiei mpoecCHoHaTbHOM AESTEPHOCTU M0 TeMaM: Ba)KHEHIIINE CTPOUTENBHBIC MaTepUalIbl,
KOHCTPYKIIIOHHbIE MaTepualibl, KPAaCKH, CTEKJIO, KepaMHKa, MaTepualbl IJs JIEKTPOHUKH,
NpUMEHSIEMbIEe NPH TEXHUUYECKOW JKCIUTyaTallud MOJIbEMHO-TPAHCIIOPTHBIX, CTPOUTEIbHBIX,
JIOPOKHBIX MalTUH U 000pyA0BaHUs (TI0 OTPACIISIM)
7.1.2 Tlpome:kyTouHasi aTTecTAIMS MO TUcHMILTHHE. [[nddepeHpoBaHHbIii 3a4eT 2 OK 01 OK 02
OK 07
I1K2.3
JIP 4,16,23,30
Hmoz |l cemecmpa: MakcumanbHas yaeOHast Harpy3ka (BCero) 60
OOGsi3arenpHast ayquTOpHas yueOHast Harpy3ka (Bcero) 40
MPAaKTUYECKHUE 3aHATHS 18
naboparopHblie 3aHATHS (PabOTHI) 6
caMOCTOsITeNIbHAas paboTa 20
TG depeHIMPOBaHHBIN 3a4eT )
HToro: MakcumanbHas yaeOHas Harpy3ka (Bcero) | 108
OO0si3arenbHast ayUTOpHas yueOHast Harpy3ka (Bcero) 72
IIPAKTUYECKUE 3aHATUS 28
naboparopHbie 3aHsTUS (pabOTHI) 10
caMOCTOsITeNIbHas paboTa 36
KOHTpOJIbHast paboTa 2

Umoeosas ammecmayus 6 hopme nudpdhepeHIIMpOBaHHOTO 3a4eTa




3. YCJIOBUS PEAJIMBALIAU TPOT'PAMMBI YYEBFHOU JUCITATLTAHBI
3.1 TpeOoBaHNsA K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecleYeHH IO

VYueOHast QUCHUIUIMHA peanu3yeTcss B Y4eOHOM KaOuHeTe: (JabopaTtopust XMMUU U
O1OJI0THN)
Obopyodosanue yuebHo2o kaburnema:.

1. ITocagounbie MeCTa IO KOJIUYECTBY 0OYJAOLTHXCS.

2. PaGouee mecTo mperogaBaTes.

3. Meroanueckue MaTepualibl 0 JUCLUIIIMHE

4.Becol ananutudeckue (1 mr.).

5. XuMuueckas 1nocyja.

6. Moienu KpucTauIMIecKuX peméTok. (3 mir)

7. COopHbIN TpUOOP A1 TToTydeHus ra3oB (1 mT.).

8. Habop Ne3 BC «lllemouny.

9. Habopb! peakTHBOB 10 OPraHUYECKON XUMUH.

10. HaGop uHIUKATOPOB.

11. Habop nnakaToB 0 HEOPraHUYECKONH U OPraHMYECKON XUMUH.

Texnuueckue cpedcmea 0Oy4eHus:

-TB

- BUJICOMarHuTo(hoH

- KOMIIBIOTEP

Ayouosuszyanvhvie cpedcmea 0Oyuenuss:
1. DVD Oprannueckas xumusa. Yacts 2. [IpupoaHble UCTOUHUKH YrieBoaopoAoB. CupTsl U
¢denons! 13 onbITOB, 36 MUHYT.
2. . DVD Oprannveckas xumusa. Yacte 3. Anpaeruabl U KapOOHOBBIE KHUCIOTHI. CIOXHBIE
a¢upsl. Kupsl. 20 onbiToB, 40 MUHYT..
3. DVD Opranuueckas xumus. Yacts 4. YraeBoasl. 11 onbIToB, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTconep:kaliue opraHndeckue BemiecTBa. bemku.
CuHTeTH4ecKre BhICOKOMOJIEKYIsipHbIe BemiecTBa. 20 onbITOB, 28 MUHYT.
5. B/® «llIxonbHbIi XxumMudeckuii akcnepumeHT» 150 MUHYT.

3.2. UuopmannoHHoe obecnedeHHe peain3aluu MpPorpaMmbl

Jnis peanu3anuu mporpamMmbl OMONIMOTEYHBIH (OHA 00pa3oBaTENbHON OpraHU3aLUU
UMeeT TIeyaTHble W/WIM DIEKTPOHHbIE 0Opa3oBaTesibHble M HH(GOPMAIMOHHBIE PECYPCHI,
UCIOJIb3yeMbIe B 00pa30BaTeIbHOM MPOIIeCCe.

Ilepeyenb pexkoMeHAYeMbIX Y4YeOHbIX H3AaHUH, JAONOJHHUTEJNbHON JIMTEPATYPHI
HNuTtepHeT-pecypcoB, 6a3bl JaHHBIX 0M0/1H0TEYHOTO (POHAA:

3.2.1.0cHOBHBbIC HCTOYHHKH:



3.2.2.J/lonoJTHUTENbHbIE HCTOYHUKH:
3.2.3 UnTepHeT — pecypcesbl:

1. Enunast kosuiekius nudpoBeIX 00pa3oBaTeabHBIX pecypcoB - Peskum mocryma: http://school-
collection.edu.ru/

2. Xumuueckuii gaxynprer MI'Y mm. M. B. JlomoHOCOBa [DIeKTpOHHEIN pecypc]|: cepBep
xuMudeckoro (Qakymnprera Moc. roc. yH-Ta uM. M. B. JlomonocoBa. - M., 2023- - Pexum
nocryna: http://www.chem.msu.su/rus/weldept.html

3. EcrecTBeHHOHayuyHBIH O00pa3oBaTelbHBIA MOpTaNl [DIEKTPOHHBIH pecypc] / MuH-Bo
obpa3oBanuss u Hayku Poc. ®emepamuu. - M. ; CII6., 2023. - Pexum pocryma:
http://www.en.edu.ru, cBOOOHBIH

4 Tlnardopma Zoom st TPOBEACHUS OHJIANH-3aHATHA U BUACO-KOH(PEepeHIHA. [ DIeKTPOHHBIN

pecypce]. Pexxum nocryma: https://zoom.us/.

5. DmektpoHHas wuH(pOpPMAIMOHHO-OOpa3oBarenbHass cpega Ha 1wiargopme Moodle.

[DnekTponHbIii pecypc]. Pexxum mocryma: https://moodle.ospu.su/

3.3 IIporpamma oOecneyeHa HeOOXOAMMBIM KOMILJIEKTOM JIMIEH3HUOHHOTO
NMPOrpaMMHOI0 odecriedeHust


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.chem.msu.su/rus/weldept.html
https://zoom.us/
https://moodle.ospu.su/

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEEHOU

TACIATITAHBI

KoHTponb u oIleHKa pe3ynbTaToB OCBOEHUS OO0IIe00pa3oBaTeNbHON AUCIMITIUHBI

PaCKpBIBAIOTCS Yepe3 AMCLUUIUIMHAPHBIC Pe3yJbTaThl, HAapaBIeHHbIE Ha (POPMHUPOBAHUE OOLINX

KOMITETEHIIMI 10 pa3/ieiaM U TeMaM COJIepKaHusl yaeOHOTro MaTepuania.
[TpomesxyTounas arrectanus B popme (B popme 1udhepeHIIMPOBAHHOTO 3a4€Ta).

Oo6mue komnerenun (OK),
JIMYHOCTHBIE pe3yabTaThl (JIP)

Pa3zgen/Tema

THI OLlEeHOYHBIX
MepOonpPUSTHIA

OK.01

P1: Tema 1.1

P2: Tema 2.1, Tema 2.2

P3: Tema 3.1

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YCTHBIN 01IpOC;

- 3agaun Ha COCTaBJICHUE
XUMHYECKUX POPMYI;

- 3aaHusl Ha UCIOJIb30BaHUS
XMMHYECKOM CHMBOJMKH U
Ha3sBaHUU COECOUHEHUU IIO
HOMEHKJIAType
MEX/TyHApPOJAHOTO coro3a
TEOPETUYECKON U IIPUKIIATHON
XUMHM U TPUBHAJIbHBIX
Ha3BaHUM JUISI COCTaBJICHUS
XUMHUYECKUX POpMYII;

- 3acinymuBaHue COOOUIECHUMN
U OLIEHKA UX MOATOTOBKHY;

- PesynpraT  BBINONHEHUS
BHEAYJAUTOPHBIX
CaMOCTOSITENIbHBIX PaloT;

- Pesynprar  BBINONHEHUS
MPAaKTUYECKON pabOThI;
-IIpakTHKO-OpHUEHTHPOBAHHbBIE
3aJlaHus,;

- Tlox6op,
npeoOpa3oBaHue
uHpopMauu

aHajau3 |
yaeOHOU

OK.02

Pl: Tema 1.1

P2: Tema 2.1

P3: Tema 3.1, Tema 3.2, Tema
3.3

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YcTHBIN onpoc

- 3acnymuBaHue COOOIIEHUH
1 OIICHKA UX MOJATOTOBKH;

- 3azaHus HAa HCIIOJIB30BAHUS
XUMHAYECKOH CHUMBOJMKH H
Ha3BaHUU  COCAMHEHUH 110
HOMEHKJIaType
MEXIYHAPOAHOTO cor3a
TEOPETUYECKON M MPUKIIATHON
XUMHUM U TPUBHAIBHBIX
Ha3BaHWW Ui COCTaBJICHUS
XUMHUYECKUX POPMYIT;

- Pesynprar  BBINOIHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadoT

- Pesynprar  BBINOIHEHUSA
MPAKTUYECKON paboThI;
-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJ1aHHUS;




- [TonGop, aHaIn3 51
npeoOpa3oBaHue yaeOHOU
uHpopManuu

OK.04

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3aciymuBaHue COOOUICHUMN
U OLIEHKA UX MOATrOTOBKH;

- 3ajaHusg Ha MCIOJIb30BaHUS
XUMHUYECKON CHMBOJHUKUA U
HAa3BAHUM  COCAUMHEHUN IO
HOMEHKJIaType
MEXIyHApOAHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMHH U TPUBHAIBHBIX
Ha3BaHWM JUJISI COCTaBJICHUS
XUMHYECKUX POPMYI;

- PesynpTaT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesympTaT  BBINONTHEHHS
MPAKTUYECKON paboThI;

- PesynmpTaT  BBINONTHECHHS
nabopaToOpHOM PabOTHI;
-IIpakTHKO-OpUEHTHPOBAHHBIC
3aJlaHus;

- Ilogbop, anamu3z wu
npeoOpa3oBaHue yueOHOU
uH(popManuu

OK.07

P7: Tema 7.1

-IIpakTHKO-OpHUEHTHPOBAHHBIC
3a/1aHusl;

- ITon6op, aHaAIN3 u
npeoOpa3oBaHue yaeOHOU
uH(popMaIuuy,

5 HEPEYEHDb UCITIOJIB3YEMbBIX METO/1OB OB YUEHUS

5.1 TIlaccuBHBIE: OIpOC, PENPONYKTUBHBIE YHOPAKHEHUS IO 3aKpEIUICHUI0 M OTpaboTKe

HN3YUCHHOT'O MaTcpualia

5.2 AKTHUBHEBIC H HHTCPAKTUBHBIC. 3BPUCTHYCCKHUC 66CCI[LI, AUCKYCCHH, pr1"J'IBII71 CTOJI1,

MMpe3CHTalrsd, BUKTOPHHA, KBECT.




