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1 OBIIASI XAPAKTEPUCTUKA PABOYE IPOTPAMMBI YUEBHOI
JTACIATITAHBI

1.1 Obs1acTh NPpUMeEHEHHUs TPOrPAMMBI

PabGouas  mporpamMma  y4eOHOM  JUCHMIUIMHBI  SIBJSIETCS ~ 4YacTbl0  OCHOBHOM
npodeccuoHanbHOM o0Opa3oBarenbHOM mporpaMMel B cootBerctBUM ¢ PI'OC  CIIO mo
cunenuaiabpHoctd 35.02.16 DKCIUTyaTanus u PEMOHT CEJIBbCKOXO3MCTBEHHON
TEXHUKU ¥ 000pYy10BaHHUS.

[Iporpamma y4eOHOW JUCHUIUTMHBI «XUMHSA» TpEIHA3HAYCHA Ui HM3y4YCHHS B
npoeCCHOHATBHBIX ~ 00pa30BaTEeNbHBIX  OPraHM3aLHUAX, PEATM3YIOUIMX  00pa3oBaTEIbHYIO
nporpammy CIIO B npenenax ocBoenus [IIICC3 na 6aze ocHOBHOTO 00111eTO 00pa30BaHMS.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuii COO, mpeabsBIseMbIX K CTPYKTYpE,
COJICP)KaHUIO U pe3yJbTaTaM OCBOEHHUS Y4YeOHON AUCHUIUIMHBI «XMMHS», B COOTBETCTBHH C
PekomeHmanusiMu 1O OpraHM3allMU IOJYYCHHsS CpEAHEro oomero oOpa3oBaHUS B Tpeaenax
OCBOCHMs 00pa3oBaTeIbHBIX IPOIpPaMM CpEIHEro mnpodeccruoHaIbHOro oOpa3oBaHUs Ha 0ase
OCHOBHOTO 00miero o0pa3oBaHHsi C Yy4yeToM TpeOoBaHUI (eaepaTbHBIX TOCYIapCTBEHHBIX
0o0pa30oBaTeNbHBIX CTAaHAAPTOB M IOJyyaeMod mnpodeccuu WiIM CHEUMaIbHOCTH CPEJHETO
PO ECCHOHAIIBHOTO 00Pa30BaHUs.

1.2 MecTro y4eOHOIl AUCHMIVIMHBI B CTPYKTYpe OCHOBHOW Npo(ecCHOHAIBLHOM
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

Juctunnmaa «XuMus» oTHOcUTCA K 0a3zoBbiM aucturmuimHam ®I'OC cpeanero oOriero
oOpa3oBanus. [lucuuiuinHa u3ydaercs Bo 2 cemecTpe Ha 1 Kypce B 0uHOM hopme 00yueHusl.

1.3 Leap n miianupyembie pe3yJIbTaThl 0CBOCHUS AU CHHUIIIMHBI

Heab 1 32024y JUCUUIIHHBI:

Ilenbto oOCBOCHMS JAMCUUIUIMHBI «XHMHSD» SABIIETCA BOPMHPOBAaHUE Yy CTYIEHTOB
IIPEACTABICHUS] O XUMHUYECKOW COCTABIAIOIIECH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA KaK OCHOBBI
IIPUHSTHS PELICHUN B )KU3HEHHBIX U ITPOU3BOJCTBEHHBIX CUTYalLUsAX, OTBETCTBEHHOIO ITIOBEJCHMSI B
IIPUPOJHOM cpene.

Pe3ysbTaThbl 0CBOCHUS M CUHUILINHBI

OcBoeHue cojepkaHusi y4eOHOW JUCHUIUIMHBI «XUMHSI» o0ecrnedynBaeT JIOCTH)KEHUE

CIENYIOIIUX PE3YJIbTATOB:

® JIMYHOCTHBIE
- c(opMHpPOBaHHOE MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU

U OOILIECTBEHHOM MPAKTUKH;

- TMOHUMAaHMUS cheuuUKH XUMHM KaK HayKd, OCO3HaHus €€ poiu B (OPMUPOBAHUU
PaLMOHATIBHOTO HAyYHOTO MBIIIJICHHUS, CO3AaHNHU LIEIOCTHOTO MPEICTABICHHUS 00 OKpYy’KarolieM
MHpE KaK O €JUHCTBE INPUPOJbI M YEIOBEKa, B IO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pelLeHny mpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

- yOexI€HHOCTH B 0COOOW 3HAUYMMOCTM XUMHMU ISl COBPEMEHHOM ULMBWIM3AIMU: B €€
FYMaHHCTHYECKOW HaNpaBiIeHHOCTH M BAKHOM POJM B CO3JJAHUM HOBOM 0a3bl MaTepHUAlIbHOM
KYJIbTYpbI, PELIEHUH TIJI00aTbHBIX MPOOJIEM YCTONYMBOIO pPa3BUTHs YEJIOBEYECTBA - CHIPHEBOM,
HHEPreTHUYECKOH, MUIIEBON U HKOJIOTMYECKON OE30MacHOCTH, B Pa3BUTHH MEAUIMHBI, 00eCTIeYeHUH
YCJIOBHUH YCIIEIIHOTO TPYAa ¥ SKOJIOTMYeCKH KOM(OPTHOM KU3HU KaKIO0T0 WieHa O0IeCTBa;

— €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH: IOHUMAaHUs CYyIIIHOCTA METOJOB ITO3HAHHUS, UCIIOIb3YEMbIX
B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCHOJb30BaTh MOJydaeMble 3HAHUS JUIsl aHAIW3a U
0O0BSICHEHUS SBJICHUN OKPY’KAIOIIET0 MUPA U MPOUCXOIALINX B HEM U3MEHEHUH, YMEHHUSI J1e1aTh
000CHOBaHHbIE 3aKJIIOYEHHsS] Ha OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIMXCS JaHHBIX C LENbIO
MOJIyYEeHHUsI TOCTOBEPHBIX BBIBOJIOB, CIIOCOOHOCTH CaMOCTOSATENBHO HCIIOJIB30BAaTh XUMHUYECKUE
3HAHUA 7S pelleHus MpoOJjeM B pealbHbIX KU3HEHHBIX CUTYallUAX, HHTepeca K MO3HAHUIO U
UCCIIEI0BATEIbCKON JIeSITeIbHOCTH; TOTOBHOCTH U CIIOCOOHOCTH K HETPEPhIBHOMY 00pa30BaHUIO



U caM000Opa30BaHMIO, K aKTUBHOMY IOJyYCHHMIO HOBBIX 3HAHUIl 110 XMMHMHU B COOTBETCTBHM C
KU3HEHHBIMH TIOTPEOHOCTSIMH, HHTEpeca K OCOOCHHOCTSM Tpyla B pas3IHuYHBIX cdepax
npo¢eCcCHOHATIBLHOM 1A TEIbHOCTH.

e IIpeJMeTHbIC
c(OPMHUPOBAHHOCTb IPEJCTABICHUM: O XUMHMUYECKOH COCTaBJISIOIIEH €CTeCTBEHHOHAYYHOMH
KapTUHBI MHpa, POJIM XMMUU B TIO3HAHUM SIBJICHUH MPUPOJBI, B (POPMHUPOBAHUHM MBIIUICHHUS U
KyJIbTYpbl JIMYHOCTH, €€ (DYHKUIMOHAIBbHOM TIPaMOTHOCTH, HEOOXOIUMON JUIsl pEeLIeHUs
NPAaKTUYECKUX 3a/a4 M HKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MPUPOAHON Cpelie;
BJIQJICHUE CHCTEMOM XMMMUYECKHUX 3HAHMW, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue IMOHSATHS
(XMMHYECKHUIl JIEMEHT, aTOM, JJIEKTPOHHAss 000JI0YKa aToma, s-, P-, d-3JeKTPOHHBIC OpOUTAIH
aTOMOB, HOH, MOJEKYJa, BaJ€HTHOCTb, 3JIEKTPOOTPHULIATEIbHOCTb, CTENEHb OKHUCIEHUS,
XMMHYECKasl CBA3b, MOJb, MOJIApHAs Macca, MOJSIPHBIM 00BbEeM, YIJIEPOAHBIN CKeleT,
(GyHKUMOHATBHAS TPYyNNa, pPaguKal, HW30MEpHUs, U30MEphbl, TOMOJOTHUECKUH psJ, TOMOJOIH,
yIJIE€BOAOPOABI, KUCIOPO- U a30TCOAEpKALUE COSTMHEHUs], OMOJIOTMYECKH aKTUBHBIE BEILIECTBA
(YyraeBozpbl, JKUpBI, OENKH), MOHOMEp, IMOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISAPHBIE
COEIMHEHUS, KpUCTAJIINYECKas peleTka, THUIIBI XUMHYECKHUX peaxkuuit
(OKHCIIUTEIEHOBOCCTAHOBUTEIIBHBIE, 9K30- M JHIOTEPMUYECKHE, PEAaKIUU HOHHOTO OOMeEHa),
pacTBOp, AJIEKTPOJIUTHI, HEDJIEKTPOIUTHI, AJIEKTPOJIUTUYECKAsT JUCCOLMALUS, OKHUCIUTENb,
BOCCTaHOBHUTEJIb, CKOPOCTh XMMUYECKON peakIM, XUMHUUECKOE PaBHOBECHE), TEOPUU U 3aKOHBI
(Teopuss XUMHYECKOIO CTpoeHusi opraHuueckux BemecTB A.M. ByrtnepoBa, Tteopus
JNIEKTPOJIMTUYECKON  Iuccoumanuu, nepuoandeckuid 3akoH JI.MI. Mengeneesa, 3akoH
COXpaHEHHsS MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XUMHUH, (DaKTOIOTHYECKUE
CBE/ICHUS O CBOWCTBAaX, COCTaBe, IOJIYYEHHHM M OE€30MaCHOM MCIIOJIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX U OPTaHHYECKUX BEIIESCTB B OBITY U MPAKTUYECKOH IEATETLHOCTH YEIIOBEKa,
C(OPMHUPOBAHHOCTb YMEHHMH BBIABIATH XapaKTE€PHbIE NPH3HAKM M B3aUMOCBS3b H3yYEHHBIX
MNOHATUH, TPUMEHSATb COOTBETCTBYIOLME IIOHATUS NP OINMCAHUU CTPOEHHS U CBOMCTB
HEOPraHWYECKUX M OpraHM4eCKUX BEIIECTB W MX NPEBPALICHUN; BBIABIATH B3aUMOCBS3b
XMUMUYECKUX 3HAHUH C TIOHATUSAMHU U NIPEJICTABICHUSIMHU JIPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;
c(OPMHPOBAHHOCTh YMEHUH  HCHOJB30BaTh HAMMEHOBAHUS XHMHYECKUX COEIMHEHHH
MEXIyHapOJHOIO COK03a TEOPETUYECKOW W MPUKIATHOW XMMHUM M TPUBUAIbHbIE Ha3BaHUS
Ba)XHEHIINX BELECTB (ITUIICH, alleTUJIeH, TTUIepHH, (heHo, popManbIerus, yKkCycHas KucioTa,
[JIMLMH, yTrapHbId ra3, YIJIEKUCHbIM Ta3, aMMMaK, TraiieHas H3BeCTb, HeramieHas H3BECTb,
NUTHEBAs COAA U JIPYTHX), COCTABIATH (DOPMyYJIBI HEOPraHMUECKUX M OPTaHUYECKHX BEIECTB,
YpaBHEHUS XHMHMUECKHUX peaklui, OOBICHATb HUX CMBICH; MOATBEPXKAATh XapaKTepHbIE
XUMHYECKHE CBOMCTBA &8 BEIIECTB COOTBETCTBYIOLUIMMH DJKCIEPUMEHTAaMH M 3allUCAMU
YPaBHEHUN XUMUYECKUX PEAKIINN;
c(OpPMHPOBAHHOCTh YMEHUI yCTaHABJIMBATH NMPUHAUIEKHOCTh M3YYEHHBIX HEOPIaHUYECKUX U
OpraHMYECKUX BEIIECTB K OMPEJENIEHHBIM KjlaccaM M TpyIIlaM COEIMHEHUH, XapaKTepu30BaTh
UX COCTaB M BaXKHEHIIME CBOWCTBA; OINpeNeNATh BHJbl XMMMUYECKHX CBs3el (KOBaJIGHTHAs,
WOHHAs, METaJUIM4ecKasl, BOJOPOJHAs), THUIBl KPUCTAJIMYECKMX PEUIETOK  BEIIECTB;
KJIaccu(pUIUPOBaTh XMMUYECKHUE PEaKLIUH;
BJIQ/ICHHE OCHOBHBIMM METOJaMH HAyYHOTO TIIO3HAHMSA BEIIECTB M XUMHUYECKUX SBJICHUI
(HabmoieHNe, U3MEpPEHHE, IKCIIEPUMEHT, MOJICTUPOBAHUE);
c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH PAaCUEThl MO XUMHUYECKHUM (GopMysiaM U ypaBHEHUSIM
XUMHUYECKHX PEAaKUUH C UCIOIb30BaHNEM (PU3NUECKUX BEJIHMUUH, XapaKTEPU3YIOIIUX BEIECTBA C
KOJMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpPMaJbHBIE YCIIOBHS) Ta30B, KOJIWYECTBA
BEUIECTBA; WCIIOJIb30BATh CHCTEMHBIE XUMHYECKHE 3HAHUS JJIs MPUHATUS pEUICHWH B
KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BELIECTBAMH U UX IIPUMEHEHHEM;
c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATb M BBIIOJIHATH XUMHUECKHH  HKCIEPUMEHT
(mpeBpallleHus: OpraHUYEeCKUX BEIECTB MPH HarpeBaHUH, MOJyYEHHE ATUICHA U HU3YYEHHUE €TO
CBOICTB, KaUE€CTBEHHBIE PEAKLUU HA aJbACTUABI, KPaxMall, YKCYCHYIO KHUCJOTY; J€HaTypauus



OeIKOB IPU HArpEBaHHUM, LIBETHbIE pEaKIUM OEIKOB; MPOBOJUTH PEaKLUH HOHHOIO OOMEHa,
OTpeNeNATh Cpely BOIHBIX PAcTBOPOB, KAUECTBEHHBIC pPEaKIUU Ha cyibdar-, KapOOHAT- H
XJIOpUA-aHUOHBI, Ha KaTHMOH aMMOHUS; pellaTh SKCIHEPUMEHTaJbHbIE 3aJjauyd 10 TeMaM
"Mertamnel" u "Hemeramibl') B COOTBETCTBHHM C TpaBWJIAMU TEXHUKH O€30MACHOCTH IPH
oOpallleHun ¢ BeleCTBAMU U JIa0OpaTOPHBIM 00OpYJOBAHMEM; IPEACTABIATh PE3YJIbTaThl
XUMHYECKOTO SKCIEpUMEHTa B (hOpMe 3alucCH YpaBHEHHHA COOTBETCTBYIOLIMX pEaKIHi |
(GopMyIMpOBaTh BBIBO/IBI HA OCHOBE ITHX PE3yJIbTaTOB;
c(OPMHPOBAHHOCTh YMEHHS AHAJIM3UPOBATh XHUMHYECKYI0O HH(POPMALMIO, IOJIYyYaeMylo U3
pa3HbIX HCTOYHUKOB (CpesICTB MaccoBOM MH(opMaiuu, cetb IHTepHET u npyrue);
c(OpPMUPOBAHHOCTh YMEHUI COOIIOATh MIPAaBUIIA SKOJIOTUYECKH 11€1€CO00Pa3HOro MOBEACHUS B
ObITY M TPYAOBOM JEATENbHOCTH B IEJSAX COXPAaHEHMsI CBOErO 3J0POBbS U OKpYXKarolein
IPUPOIHOM CpEebl; YUUTHIBATh OMACHOCTh BO3JECHCTBUS Ha *KUBbIE OPraHU3MbI ONPEACIEHHBIX
BEILIECTB, TOHUMAasl CMbICJI IIOKA3aTesIsl PeebHOM JOITyCTUMON KOHIIEHTPALUH.

® MeTanpeaMeTHbIE
CaMOCTOSTENIbHO  (OPMYJMpPOBaTh UM aKTyaJU3upoBaTb IpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;
UCMOJIb30BaTh NPU OCBOGHMM 3HAHUH MPUEMBI JIOTMUECKOTO MBIIIJIEHUS - BbLAEIATH
XapakTepHble TPU3HAKK TMOHATHUM W YCTaHABJIMBATh HUX B3aMMOCBA3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIUE IMOHITHS AJIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA,
OIpeNeNATh eI AEATebHOCTH, 3aJaBasi HapaMeTpbl U KPUTEPUU UX JOCTHIKEHHsI, COOTHOCUTh
Pe3yNbTaThI IEATENBHOCTH C ITOCTABIEHHBIMU LIETSIMHU;
BbIOMpPATh OCHOBAHUS U KPUTEPUM JUISl KJIACCU(PHUKAIMU BELIECTB U XMMUYECKUX 6 peakiuii,
YCTaHABJIMBATh NPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3YyYaeMbIMU SIBJICHUSIMU;
CTPOUTBH JIOTMUYECKHE pacCyXICHHs (MHAYKTUBHbIC, N€AyKTUBHbIC, 110 AHAJIOTUH), BBISIBIATH
3aKOHOMEPHOCTH U MPOTUBOPEUMS B pacCCMaTPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATh BHIBOJBI U
3aKIIIOYECHHUS;
IPUMEHSTh B IPOLECCE IO3HAHUSA, HCIOJIb3yEMblE B XHMHUU CHMBOJUYECKHE (3HAKOBBIE)
MO/JIeJU, TPe0OPa30BbIBATE MOJICNIbHBIE MTPEICTABICHUS - XMMUYECKHH 3HAK (CUMBOJ) JIEMEHTA,
xuMHu4eckass (opMmyia, YpaBHEHHE XHUMHUYECKOW pEakUud - TPH PEHICHHH Y4eOHBIX
MIO3HABATEJIBHBIX U NMPAKTUYECKUX 3a/ay, NPHUMEHATh Ha3BaHHBIC MOJEJIbHBIE NPENCTABICHUS
JUTSI BBISIBJICHUS] XapaKTEPHBIX IPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMUUYECKUX PEaKIIUM.
BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIIUI;
(opMyIMpOBATH LENU U 33Jja4d UCCIEI0BAHNUS, UCII0JIb30BaTh IOCTABIEHHBIE U CAMOCTOSITEIBHO
chopMyIMpOBaHHBIE BOIPOCHl B KayecTBE WHCTPYMEHTa TMO3HAHHWA M OCHOBBI JJIf
(opMHUPOBaHUS TMIIOTE3bI 110 IPOBEPKE MPABUIBHOCTU BbICKA3bIBAEMbBIX CYXKIECHUN;
BJIQ/IETh HABBIKAMH CaMOCTOSITEIBHOTO IUIAHUPOBAHUS U MPOBEICHUS YUCHUYECKUX JKCIIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHMsI HAOIOIATh 3a XOAOM IIPOLECCA, CAMOCTOSITENIBHO ITPOTHO3UPOBATH €ro
pe3ynbTar, (GopMyaMpoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIIBHO JIOCTOBEPHOCTH pE3YJIbTaTOB
UCCIIEIOBaHUs], COCTaBIIITh OOOCHOBAHHBIM OTUET O MPOJIENIAHHON paboTe;
nproOpeTaTh OMBIT YYEHUYECKOH HCCIIE0BAaTEIbCKOM M MPOEKTHOM IEATENIbHOCTH, MPOSIBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJOB PEIICHUs MPAaKTHUECKUX
3a/1a4, MPUMEHEHHIO Pa3JIMYHbIX METO/IOB IIO3HAHMS.
OpUEHTUPOBAThCS B PA3IMYHbIX UCTOYHMKAX HMH(pOpMaluu (Hay4dHO-TIOMYJIApHAs JUTEparypa
XUMHUYECKOTO COJIEp’KaHUs, CIpaBOYHBbIE MMocoOus, pecypchl HHTepHera), aHanM3MpOBaTh
UH(GOPMALIMIO PA3JIUYHBIX BHUJIOB U (GOpPM MpEACTaBIEHUS, KPUTUYECKH OIEHMBATh €&
JIOCTOBEPHOCTH Y HENIPOTUBOPEUNBOCTD;
(bopMyIIMpOBaTh 3aMpOChl, MPUMEHATh PA3IUYHbIE METO/BI M MPUOOPETATH OMBIT MPU MOUCKE U
or6ope nHpopmamu, HeOOXOIMMOH JUIsI BHITIOTHEHUS YUeOHBIX 33/1au ONpPeesIEHHOTO THIIA;
MCIIOJIb30BaTh HAYUYHBIH SI3bIK B Kau€CTBE CPEJCTBA IMpH paboTe ¢ XMMHUUYECKON MHpopMaluei:
OPUMEHATh MEXIIpeIMETHbIe ((pU3NUecKue U MaTeMaTHYECKUE) 3HAKU M CHUMBOJBI, (HOPMYIIBL,
ab0peBuaTypbl, HOMEHKJIATYypy, HCIIOJIb30BaTh M MPeoOpa3OBbIBATh 3HAKOBO-CHMBOJIMYECKHE
CpEJICTBA HAIJISAHOCTH.



2. CTPYKTYPA U COAEP)KAHUE YUYEBHOM JUCIIUILINHBI

2.1. O0beM JUCHUIIMHBI U BBl y4eOHBIX 3aHATHI

Bu yuebHol paboThl

O0BeM YacoB

MakcumajbHas yyeOHas Harpys3ka (Bcero) 66
Oo0s13aTe/IbHAsI ayAUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 66
JIEKIIMH 22

B TOM YHCJIE: | JJAOOpATOPHBIC 3aHATHS -
MIPAKTUYECKHE 3aHATHS 44

KOHTPOJIbHBIE pabOTHI

He npenycmorpeno

CamocTosiTesibHAsi padoTa 00y4yaromerocs

He npenycmorpeno

Koncyabranuu

He npenycmorpeHo

IIpomes:kyTOoUHAs1 aTTecTalMs NPOBOAUTCS B (hopme 1 depeHIIUPOBAHHOIO 3a4eTa

2.2. TemaTu4ecKHUii JIAH U CO/IepKaHNe Y4eOHOH TUCIUTINHBI

HaunMmeHnoBaHue
pa3ieioB U TeM

Conepixkanne y4e0HOro MaTepHnaJia (0CHOBHOE H IPO(ecCHOHAIBLHO-
OPHEHTHPOBAHHOE), JIA00PATOPHbIE M MPAKTHYECKHe 3aHATHS,
NMPUKJIAJTHOI MOAYJIb

Oo0Bem
4acoB

2 cemecTp

Pa3znesn 1. OcHOBBI CTPOEHMS BellleCTBA

Tema 1.1
CtpoeHne aToMOB
XUMHYCECKHX
DJIEMEHTOB U
mpupoaa
XUMHUYECKOU CBSI3H

Jlexnms 1

CoBpeMeHHass MoOJefb cTpoeHus aroma. CHMBOJMYECKUH S3BIK XUMHH.
XUMHUYECKH 3JIEMEHT. DJeKTpoHHast kKoHpurypamus atoma. Knaccudukanus
XUMHYECKHX OJIEMEHTOB (s-, P-, d-dmemeHThl). BalleHTHBIC DIEKTPOHBI.
BajleHTHOCTS. OneKTpoHHAas IIpupoaa XUMUYECKON CBSI3U.
DNEKTPOOTPUIIATEIBHOCTh. BUABI XUMHUYeCKOW CBsI3M (KOBaJIeHTHasA, WOHHAA,
METaJUIMYECKasi, BOJIOPOIHAs) M COCOOBI ee 00pa3oBaHus

IIpakTuuyeckoe 3ansiTue 1

Penrenye 3agaHuii Ha MCIOJIB30BAaHHE XHUMUYECKOM CHUMBOJIMKM M Ha3BaHUH
COEJIMHEHUI TI0 HOMEHKJIATYPE MEXIYyHapOJHOI0 COK03a TEOPETHUECKON WU
MPUKIAAHOW XUMUU U TPUBUAIBHBIX HA3BAHUM AJI COCTABICHHUS XMMHYECKHUX
(hopMyJT IByXaTOMHBIX COSJIMHEHUH (OKCHIIOB, CYIb(MHUI0B, TUAPUIOB U T.II.) U
MIPYyTUX HEOPTAaHUYECKUX COEAUHEHUM OTJEIbHBIX KIacCOB.

[IpakTHyecKkrue 3aJaHusl HA YCTAHOBJICHHUE CBSI3U MEXKAY CTPOCHHUEM aTOMOB
XUMUYECKUX JIEMEHTOB U MEPUOIUYECKUM U3MEHEHUEM CBOMCTB XMMHUYECKUX|
PIIEMEHTOB M UX COEJMHEHUUM B COOTBETCTBUU C MOJIOKEHUEM [lepuoandeckoi
CHCTEMEI.




Tema 1.2
ITepuoauueckuit
3aKOH ¥ TabiuIa

.. MenneneeBa

IIpakTH4yeckoe 3aHsATHE 2

[lepronuueckas cucrema xumudeckux sneMenToB J[.1. Menneneena.
Dusnueckuil cMbica [lepuonnueckoro 3akona [I.1. Menneneesa.
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUECKHX JIEMEHTOB, 00pa3yeMbIX
MMU OPOCTBIX U CIIOXKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM
XUMUYECKOTO 3neMenTa B [lepunonuueckoit cucteme. MUpPOBO33pEHUECKOE U
HayuyHoe 3HaueHue llepuonnueckoro 3akona .M. Menaeneesa. [Iporuossl
JI.1. MenneneeBa. OTKPBITHE HOBBIX XMMHYIECKUX JICMEHTOB.

IPemieHne MPaKkTUKO-OPUEHTUPOBAHHBIX TCOPETUUECKUX 3aJaHUN Ha
XapaKTepH3aI[MI0 XUMUYCCKUX 3JIEMEHTOB « MeTaiumueckue /
HEeMETaJNIMYeCKHUEe CBOMCTRA, 3JIEKTPOOTPHUIIATEIbHOCTh XUMHUECKUX
BJIEMEHTOB B COOTBETCTBUM C UX AJIEKTPOHHBIM CTPOCHHUEM U TMOJIOKEHHUEM B
MEPUOAUYECKON CUCTEME XUMUYECKUX 31eMeHToB .. MenneneeBa»

Pa3znen 2. XumMmnuyeckue peakmuu

Ulekuus 2

Krnaccudukarus v TUIIBI XAMUYECKHX PEaKIUi C y9acTHEM HEOPraHUYECKUX
BeriecTB. COCTaBIIeHUE YPaBHEHUN peaKui COSAMHCHUS, Pa3I0KCHHUS,
BamMerieHus, 0OMeHa, B T.4. pEaKIiii TOPEHHS, OKUCIICHHSI-BOCCTAHOBJICHHUS.
'YpaBHEHHS OKUCIIEHUA-BOCCTaHOBICHHS. CTeneHb OKuCACHMsI. OKUCINTEIb H
BOoCCTaHOBUTEb. COCTaBICHUE U YPAaBHHUBAHUE OKUCIUTEIBLHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIMNA METOJIOM 3JIEKTPOHHOTO OajaHca.
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUHU B IPHUPOJIE, IIPOM3BOACTBCHHBIX

IHACCOLMAII U
WOHHBII 00MeH

Tema 2.1
MpoIeccax v KU3HEACITCIBHOCTH OPraHH3MOB
THUIbl XUMHAYECKUX o
SN Teopust  anmekTponuTUUECKOW  auccomuaruu.  MoHBL.  DIEKTPOJIUTHI,
peak HeNIeKTpoauThl. Peakimu monHoro oomeHna. KuciioTHO-0CHOBHBIE peakIny.
IIpakTHyeckoe 3aHsaTHE 3
KosuecTBeHHBIE OTHOIICHUST B XUMHH. OCHOBHBIC KOJIMYCCTBECHHBIC 3aKOHBI B
XAMHH W pacdyeThl M0 YpaBHEHUAM XHMHYECKHX peaknuii. Moibh Kak eTUHHUIA
KOJTYecTBa BelecTBa. MomsipHast Macca. 3aKOHBI COXPaHEHHsT MacChl U SHEPTHH.
3akoH ABorajapo. MosipHblli 00beM Ta30B. OTHOCHTENbHAS IIIOTHOCTH T'a30B,
PacueTsl 1O ypaBHEHHMSM XMMHYECKMX PEaKIMH C KCIOIb30BAHUEM MacChl,
00beMa (HOpMaJIbHBIE YCIIOBHsI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2
[MpakTH4eckoe 3ausTHE 4
DIEeKTPOIUTUYCCKAS

CocTaBlieHHE peakIiuii MOHHOTO OOMEHa IMyTeM COCTABJICHUS HX TOJHBIX W
COKpAIICHHBIX HOHHBIX YPaBHCHUA. 3a/TaHMsI HA COCTABJICHUE HOHHBIX PEaKIIni

Pasnes 3. CTpoeHne 1 CBOMCTBA HEOPTAHMYECKHX BelIeCTB

Tema 3.1
Knaccudukarus,
HOMEHKJIATypa

CTpOCHHE
HEOPTraHUYECKUX

BEIIIECTB

Ulekmus 3

[IpenmeT Heopranmdeckoi xumun. Kinaccudukanus HeOpraHMIeCcKuX BEIIeCTB.
[IpocThie U crokHbIe BelecTBAa. OCHOBHBIC KIIACCHI CJIOKHBIX BEIIIECTB
(OKCHABI, THIPOKCUIBI, KUCIOTHI, COIH). B3aUMOCBS3b HEOPTAHHMIECKHIX
BeIecTB. ArperaTHble COCTOSHUS BelecTBa. Kpucrammnieckne u aMmopQHbIe
BelecTBa. THITHI KPUCTAITMYECKHUX PENIETOK (ATOMHAsI, MOJICKYJISIpHAS,
WOHHAs, METAJUTMYECKas ). 3aBUCUMOCTh (DU3MUECKUX CBOMCTB BELIECTBA OT
TUTIA KPUCTAIUTUIECKON pelIeTKH. 3aBHCUMOCTh XUMHUYECKON aKTUBHOCTH
BEILECTB OT BUIa XUMUYECKOU CBSI3U U TUIA KPUCTAIUIMUECKOU PEIIETKH.
[TpuurHBl MHOTOOOPAa3Hsl BEIICCTB




IIpakTu4eckoe 3aHsATHE 5

HomeHk1aTypa HEOpraHMUECKHX BEILECTB: Ha3BaHUE BELIECTBA UCXOAS U3 UX
XUMHAYECKOH (hOpMYJIbI MM COCTaBIIEHHE XUMUYECKONW POPMYJIIBI UCXOS U3
Ha3BaHMA BemecTBa o mexxayHapoaHoi (MIOITAK) wnu TpuBHanbHOM
HOMEHKJIATYpe.

Pemrenne mpakTH4eCcKUX 3aaHUil 10 Kilaccu(HUKalM{, HOMEHKJIAType ¢
XUMAYeCKUM (opMynaM HEOPraHWYeCKUX BEIECTB Pa3IHYHBIX KJIACCOB
(yrapHelii Ta3, yIJEKHCIbBIA ra3, aMMHaK, TramieHas W3BeCTb, HeralleHas
W3BECTh, IIUTHEBAs COda M JPYIUX): Ha3blBaThb M COCTaBIATH (HOpMYJbI
XUMHUYECKHX BEILECTB, ONPEAeNATh NIPUHAAIEKHOCTD K KJIacCy.

VCTOYHUKY XUMHYECKOH HHPOpMaLuK (CpeICTB MacCOBOW HH(OPMAINH, CETh
MuTepreT u npyrue). [lonck naGOpMany 0 HA3BaHUSAM, HASHTH(PHKATOPAM,

CTPYKTYPHBIM hopMyIam

Tema 3.2
dusnko-
XHUMHUYECKHE
CBOMCTBa
HEOpPraHU4YeCKux
BEIIECTB

Jlexunsa 4

MeTtamner. O0ue gusnyeckne U XMMHUYECKHEe CBOWCTBa MeTauioB. CriocoObl
MOJMydeHusl. 3HAa4eHHWe METaUIOB M HEMETAUIOB B INPHUPOJE U
PKU3HEAESITEIbHOCTH 4YeJOoBeKa M OpraHu3MoB. Kopposus MeTamioB: BUIB]
KOPPO3UH, CIOCOOBI 3aIIUTH METAIIOB OT KOPPO3HHU

Hemeramnel. OOmme ¢u3ndeckne W XUMHUYECKHE CBOWCTBA HEMETAJUIOB.
Tunmaasle cBoidictBa HemetauioB IV— VII rpymm.  Kimaccndukamus u
HOMEHKJIaTypa COeTUHEHUI HeMeTanioB. KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB
B IIpUpOJIE

Ulexkumusa 5

XI/IMI/I‘ICCKI/IC CBOP'ICTBa OCHOBHBIX KJIACCOB HCOpFaHI/I‘IGCKI/IX BCIICCTB
(OKCHAOB, THAPOKCUIOB, KUCIIOT, COJICH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOICTB ITPOCTHIX BEIIECTB, BOAOPOIHBIX COSTUHEHUH, BEICIIUX OKCHUAOB U
THIPOKCHJIOB

IIpakTH4eckue 3aHATHSA 6

CocTaBlieHHE YpaBHEHUM XWMHYECKHX pEaKIMd C ydacTHeM IPOCThIX U
CIIOXHBIX HEOPTaHWYECKHX BEIIECTB: METAIJIOB W HEMETAJJIOB; OKCHIOB
METaJJIOB, HEMETAIUIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPTraHUYECKUX KHCIOT,
OCHOBaHMH W  aMQOTEpHBIX TUIPOKCHIOB; HEOPTaHUYECKHX  COJEH,
XapaKTEepU3YIOIUX UX CBOICTBA.

Pemenre mpakTUKO-OPHUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHMN Ha CBOMCTBA,
COCTaB, NONydYeHWe ¥  Oe30MacHOe  HCIOJIb30BAaHME  Ba)KHEHIINX
HEOPraHMYEeCKHUX BELIECTB B OBITY M IPAKTUUECKOM JeATEIbHOCTH YeJIOBEKa

Pasnes 4. CTpoenne v CBOMCTBA OPraHMYeCKUX BellleCTB

Tema 4.1
Knaccudukarus,
CTpOCHUE U
HOMEHKJIaTypa
OpraHMYECKUX
BEIIECTB

Jleknus 6

[losiBnieHHE U Pa3BUTHE OPraHUYECKOM XMMUU KaK HayKd. [IpenmMer opranugeckon
XMMUH. MecTO ¥ 3HaUe€HHE OpPraHNYECKOM XUMHHU B CHCTEME €CTECTBEHHBIX HaYK.
XUMHYECKOE CTPOEHHE KakK MOPSIIOK COETMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO UX
BaJIeHTHOCTH. OCHOBHBIE  MOJOXKEHHMS TEOPHUM  XMMHUYECKOTO  CTPOECHHS
opranndeckux coearHeHnii A.M. ByTiepoBa. YriepoaHblil ckeJeT opraHn4ecKon
MOJIEKYJIbI. 3aBUCUMOCTh CBOMCTB BEILECTB OT XUMHUYECKOTO CTPOCHUSI MOJIEKYIL.
M30MepHst U U30MEPBIL.

[Monstre o QyHKIMOHAIBHOW Tpymme. Pamgukan. [MpuHmmne! kmaccupukayy
OpPraHWYecKuX COEAMHEHWI. MexayHaponHas HOMEHKIAaTypa W IPUHIIMIB]
HOMEHKJIATYypbl OpraHMueckux coeauHeHuid. [loHsTne 00 asorcopep:Kammx
COeTMHEHUSIX, OMOIIOTHYECKH aKTHBHBIX BEIECTBAX (YIiIeBOJax, )KUpax, Oekax u
Mp.), BBICOKOMOJICKYJISIPHBIX COEIOMHEHHSAX (MOHOMEpP, MOJIUMEP, CTPYKTYpHOE
BBEHO)

IIpakTH4yeckoe 3ansTue 7

IHoMeHKI1aTypa OpraHuIecKUX COSANHEHNH OTACIBHBIX KIACCOB (HACKHIIMICHHEIE,
HEHACBILICHHBIE W  apOMAaTHYECKHE YIJEBOAOPOIBI, CHHUPTHI, (PEHOJIBL,
AIIbJEeTU/Ibl, KETOHBI, KapOOHOBBIE KHCIOTHI M Ap.) CocTaBiieHHE MOJNHBIX U
COKpalI€HHBIX CTPYKTYPHBIX (1)OpMyJI OpraHnvdeCKuXx BCHICCTB OTACIIbHBIX|
KJIACCOB, HCIOJb3ysl WX Ha3BaHMs [0 CUCTEMATHYECKOW M TPHUBHAIBHOH




HOMEHKJIAType (3TWJICH, aleTWIeH, Tuuepul, ¢eHon, QopManbaerun,
YKCYCHasl KMCJIOTa, TJIHMIMH). PacueTsl mpocTeiiieit popMysbsl OpraHuYecKom
MOJIEKYJIbI, KCXOJISl M3 3JIEMEHTHOro cocTana (B %)

Tema 4.2
CBoiicTBa
OpPTaHMYECKUX
COCTUHCHUH

Ulexuusa 7

DU3NKO-XUMUYECKHE CBONCTBA OPraHUYECKUX COCIMHEHUN  OTHENbHbIX
KJIacCOB (OCOOEHHOCTH KJIAaCCH(PHUKAIMK M HOMEHKIATYPHI BHYTPH KIlacca;
COMOJIOTHYECKUH ps U oOmias dopmyna; u3oMmepus; Gusnueckue CBOKCTBA;
XUMHYECKHUE CBOMCTBA; CIIOCOOKI IOTyYICHUS )

[IpenensHBIE YTIEBOMOPOIBI (aTKaHBI M IHKIOATKaHBI). ['OpeHne mMeTraHa Kak
OJIMH W3 OCHOBHBIX HCTOYHHKOB TeIlIa B MIPOMBINIICHHOCTH U ObITY. CBOMCTBA
MPUPOJIHBIX YTIICBOJOPOIOB, MIOTYYCHHUCS;

Hempenenbaple  (alKeHBI, AaIKWHBI W alIKaAUCHBI) H  apOMAaTHYCCKUE
yTIIeBogopoabl. ['opeHHe areTHiieHa KaK HCTOYHHK BBICOKOTEMIIEPATYPHOTO
TIAMEHU JIJIsl CBAPKK U PE3KH METaJNIOB

Ulexknnsa 8
Kucnopoaconep:xamue coeauHEHMS (CIIUPTHI U PEHOIIBI, KapOOHOBBIE KUCIOTHI
1 3QUPBI, ATBIETUIBI U KETOHBIL, )KUPBI, YTIIEBOIBI).

IA30TCOMIepKaIllNe  COCAMHCHUs (aMMHBI W aMHHOKHCIIOTBI,  OCJKH).
IBEICOKOMOJICKYIISIPHBIC ~ COCAMHEHUS (CHHTETHYECKHE W OMOJIOTHYECKH-
aKkTUBHBIC). MoOHOMEp, MONUMEp, CTPYKTypHOe 3BeHo. [lomumepusanus

PTUIICHA KaK OCHOBHOE HAIIPABJICHHUE €TI0 MCIIOJIb30BaHUS.
['eHeTHYECKAs! CBSI3b MEXK/Y KJIACCAMU OPraHUYECKUX COCIMHEHUN

IpakTu4yeckoe 3ansTHe 8

CBoiiCcTBa OpPraHUYECCKUX COCTUHEHUH OTAEIbHBIX KJIAcCOB (TpHUBHAIBHASA U
MEKIyHapOIHAasE HOMCHKIIATYypa, XMMHUECKHE CBOMCTBA, CIIOCOOBI TIOITY4YCHUS):
MpeenbHble (ATKaHbBl W IUKJIOANKAHBI), HeNpeAenbHble (aJIKEHBI, aKWHBI U
ATKa/INeHBI) U aApOMATHYECKUE YTIIEBOJIOPO/BI, CIIUPTHI B (PEHOIBI, KapOOHOBBIE
KHCIIOTBI H 3(1)I/IpI)I, aJIpJACTuaAbl MW KCTOHBI, aMHWHBI W AMHHOKHCIIOTHI,
BBICOKOMOJIEKYJIIPHBIE COEAMHEHHA. 3aJaHUsl Ha COCTaBIIEHHE YpaBHEHUH
XUMHYECKAX PEaKINi ¢ y9acTHeM OPraHWYeCKHX BEIIECTB HAa OCHOBAHHH HX
COCTaBa U CTPOEHUS

IIpakTu4eckoe 3ansTHE 9

CocTaBieHHE CXeM peakiuii (B TOM 4YHCIE€ IO MPENJIOKEHHBIM LENoYKaM
MpPEBpALICHNH), XapaKTepU3YIOLUINX XHUMHUYECKHE CBOWCTBA OPTraHUYECKHX|
COCJIMHEHUI OTAETbHBIX KIJIACCOB, CHOCOOBI HMX TONYYEHHS K Ha3BAHHE
OpPraHUYEeCKUX COEAMHEHUW 110 TPUBUAJIBHOM WJIM  MEXKIYHAPOJHOM
CHUCTEMATUYECKOW HOMEHKIIAType.

PelieHne nMpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA
OpraHUYeCKUX COSAMHEHUN OTIENIBHBIX KJIACCOB

IIpakTu4yeckoe 3ansaTue 10

[IpupoaHbie yIriieBOJOPOAbI, HAXOXKACHUE B MPUPOAEC U IMPUMEHEHHUE AJIKAHOB.
[TpakTHyeckoe MIPUMEHEHUE STUJICHTIUKOJIS, TIIMLEPUHA, ¢enona.
[MpumeHneHue Gopmaiibieruia, aleTaibIeruia, YKCyCHOH KUCIOTh. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KUCIOT. MoroIye CBOWCTBA MbLIa

Tema 4.3
Unentuduxanms
OpraHMYECKUX
BEIIECTB, UX
3HaYeHUE U
MPUMEHEHHUE B
OBITOBOH U
MIPOU3BOCTBEHHOM
JESATELHOCTH
YyeJIoBeKa

Jlexknus 9

bruoopranndeckue coenuHeHus. [IpuMeHeHHe W OWOJOrHYecKas POJih
lyriieBoJoB. OKHCIIEHUE YIJIEBOJOB — MCTOYHUK SHEPIHM SKUBBIX OPTaHU3MOB.
OOnactn TpUMEHEHHS aMHUHOKUCIOT. llpeBpamieHuss OelkOB TNHMIIM B
opranu3me. buonornueckue QyHkuuu OenkoB. buonoruueckue QyHKIHH
PKUPOB.

IIpakTH4eckoe 3anaTHe 11

IPoJib oOprannyeckoil XUMHHU B peILICHUH TPOOJIEM MUIIEBOH O€30MacHOCTH

Poiib  opraHuueckod XMMHH B PEIICHHHM TPOOJIEM JHEPreTUYECKOM
0e30macHOCTH, B Pa3sBUTUM MEAWIUHBI, CO3JaHUU HOBBIX MaTEpHajOB, HOBBIX
VMCTOYHUKOB SHEPruM (ajbTEepHATHBHBIE HCTOYHUKM SHeprur). OnacHOCTH
BO3JICHCTBUSL HA JXUBbIE OPraHU3Mbl OpPraHUYECKUX BEIIECTB OTAEJIbHBIX
KiaccoB (YIJIEBOJIOPOBI, COUPTHI, (PEHOIIBI, XJIOPOPraHMYECKHE POU3BOIHEIE,




aJIbACTHU bl 1 ,I[p.), CMBICJT TOKAa3aTCJid NpeACIIbHO I[OHYCTHMOﬁ KOHIOCHTpalnuu

Pa3zgen 5. Kunernu
peaxkuuii

€CKHME U TEPMOIMHAMUYECCKHE 3AKOHOMEPHOCTH NMPOTCKAHUA XHUMHUYCCKHUX|

Tema 5.1
CKopocCTh
XUMHYECKAX
pEaKUHUid.
XUMHUYECKOE
paBHOBecHe

Jlexnmnsa 10

CKOpOCTh peakilii, €€ 3aBHCHMOCTh OT Pa3IUYHbIX (aKTOPOB: MPHUPOIBI
[pearnpyronux BeIiecTB, KOHIICHTPAIIMH PEarupyolix BEIIeCTB, TEMIIEPATy bl
W IUTOIIAJH PEAKIIMOHHOW IMOBEPXHOCTU. TEIUIOBBIC 3(PQPEKThI XMMUYESCKHUX
peakiuii. DK30- U S3HJOTCPMHUYCCKUE, PEAKITUH.

OOpaTuMOCTh peaknuii. XWMHYECKOEC PaBHOBECHE W €r0 CMEIICHHE II0]]
IMefCTBUEM pa3iMyYHBIX (PaKTOPOB (KOHIICHTpAIMS PEarcHTOB WM MPOIYKTOB
[peaKiuy, IaBIICHUE, TEMIIepaTypa) s CO3JaHHs ONTHMAJBHBIX YCIOBHU
MpoTekaHusi xuMudeckux npoiieccon. [Ipuniun Jle [llarense

PacTBopenne Kak (U3HKO-XUMHUYECKHUM Tiporiecc. PactBopel. CrocoOsl
MPUTOTOBJICHUS PAacTBOPOB. PacTBopuMocTh. MaccoBast J0Jisi pacTBOPEHHOIO
BEIeCTBA.

IpakTHyeckoe 3ansiTue 12

PerieHre MpakTUKO-OPUEHTHPOBAHHBIX 3aJlaHUi  Ha aHalu3  (PaKTOPOB,
BIUSIOMIUX Ha M3MEHEHHE CKOPOCTH XUMHUYECKOM peakluu, B T.4. C MO3ULIUN
PKOJIOTUYECKH IIeJIeCO00pa3HOTO TTOBECHHS B OBITY M TPYIOBOU JNESATEIHLHOCTH]
B IIEIAX COXPAHCHUS CBOETO 3I0POBBS M OKPY KAOIIECH MTPHUPOTHONH CPEIbL.
CMBICT  TIOKazaTels MpeleiabHO JOMyCTHMOW  KOHIICHTPAlMK H  €T0
MCIIOJIE30BAaHUE B OLIEHKE DKOJOTHUECKOH 0€30I1aCHOCTH.

IPerieHre TPaKTHKO-OPHUEHTHUPOBAHHBIX 3aJaHUN Ha TPHMCHCHHE IPHHITUII
Jle-IllaTense [ HAXOXJICHUS HANpaBIEHUS CMELIEHHUS PaBHOBECHS
XUMHYCCKOM peakiuu W aHaiu3 (HaKTOpOB, BIUSIONIMX Ha CMCIICHHC
XUMHYECKOTO paBHOBECHSI

Pa3znen 6. PacTBopb

|

Tema 6.1
Iloustue o
pacTtBopax

IIpakTH4eckoe 3ansTHe 13

[IpaBuiaa SKOJOTMYECKH II€1€CO00pa3HOr0 MOBEACHUS B ObITY M TPYAOBOH
MEATENIBHOCTH B ILEJIAX COXPAHEHUS CBOETO 3JI0POBbS M OKpYXkarolleH
IIPUPOAHOM  Cpelbl; ONAaCHOCTb BO3ACUCTBUS Ha JKUBbIE OPraHU3MBbI
OIIpECIICHHBIX BEIIECTB.

PemeHrie MPakTHKO-OPUEHTHPOBAHHBIX PAacUYEeTHBIX 3aJaHANM Ha PAacTBOPSI,
MCIIOJIb3YEeMbIe B OBITOBON M IPOM3BOJCTBEHHON €S TEIbHOCTH YEIOBEKa

Pa3znea 7. Xumus B

6BITy H HpOI/l3B0Z[CTBeHHOI7[ ACATCJIbHOCTH Y€JI0BCKA

Tema 7.1
Xumus B ObITY H
MPOU3BOJICTBEHHOM
JESTENBHOCTH
YeJI0BeKa

IIpakTuyeckoe 3anaTHe 14

Hogelilue TOCTHXEHUST XUMUYECKON HAYKH U XUMHUYECKOU TeXHOIOruu. Ponb
XUMHH B OOECIeUeHHH OSKOJIOTHUYECKOW, DHEPreTHYeCKOW W MHIIEeBOH
0e30macHOCTH, pa3BUTUU MeIUIMHEL. [IpaBuia moucka u aHajan3a XUMHIECKOH
WHGOPMAIMN W3 Pa3IMYHBIX HWCTOYHUKOB (Hay4yHas W y4eOHO-HaydHas
ImuTepaTypa, CpeacTBa MaccoBoi MHQOpMaIyn, cetb HTepHET)

IIpakTuyeckoe 3anaTHE 15

[Torck 1 aHanM3 KEHCOB O MPUMEHEHUH XUMUYECKUX BEIIECTB U TEXHOJIOTUH C
yaeToM Oyaymied npodecCHOHAaIbHON NEATeNbHOCTH MO TeMaM: BayKHEHIIHe
CTPOHUTENbHBIE MaTepUaNbl, KOHCTPYKLIMOHHBIE MaTepHaibl, KPacku, CTEKJIO,
KepaMHKa, MaTepuajbl IS DJIEKTPOHUKH, HAHOMATEpPHANbl, TEKCTHIHHBIC
BOJIOKHA, WCTOYHUKU SHEPIUH, OpPraHMYECKHE M MHUHEpaJbHBIE YIOOpeHHs,
NeKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHSL.

3ammra: [IpencraBneHue pe3ysibTaTOB pelICHUs KeHWcoB B (opMe MUHH-A
/TOKJIaJ1a ¢ pe3eHTalnen

Jlexnmun

22

IpakTH4eckue 3aHATHS

44

10




Koncynpranuu:

CamocTosiTeibHas padoTa:

Hroro B cemecTpe: 66
[Ipome:xxyTouHas aTTecTanus B popme nuddepeHIIPOBAHHOIO 3a49éTa +
Bcero 66

11




3. YCJOBUS PEAJIN3AIIMU PABOYEM ITPOI'PAMMBI JTUCHUIIINHBI

3.1. TPEGOBQHI/IH K MUHUMAJIBHOMY MaTC€PHUAJIBHO-TEXHUYCCKOMY odecnevYeHuIo

Haunmenopanue CHeIII/Ia.]'II)HI)IX*

OCHaHIeHHOCTL CIICIaJIbHbBIX

Ne Bun yuebnoit . N . N
s pabOTHI MOMCIICHUIT I IOMCLICHHH /1] MOMCIICHHIT U IOMCLICHHH /1]
CaMOCTOSITEITLHOM pabOTHI CaMOCTOSITEITEHOM pabOTHI
Jlextmonneie YyeOHas ayIUTOpHs i | YueOHas ayIUTOPHS Ha 61
3aHATHA MPOBEACHUS 3aHATHH JIEKIIMOHHOTO | MOCAJ0YHOE MEcTo,
tuna ayz. 1304. YKOMIIJIEKTOBAaHHAs
CITCIIHATN3UPOBAHHOM MeOebIo
(Camapckas obn., e. Kunenv, n.e.m., | (CTONbI, JaBKH, y4eOHas JIOCKa);
Yemo-Kunenvcxuil, yn. Yuebnas 0. 1) | TEXHUYECKUMU CpPEACTBAMH OO0yYEeHHUS
(memoHCTpanmoOHHOE 000pyAOBaHUE —
KOMITBIOTED, TIPOCKTOP ACER
1 X1278H); HarnsagHBIMH OCOOUSIMH.
VYuebnas ayauTopust st | YueOHast ayJUTOpHUs Ha 85
MPOBEACHUS 3aHSATUH JIEKIMOHHOTO | MOCAJ0YHBIX MECT, YKOMIJICKTOBaHHAS
tuna ayz. 1309. CIeIaTN3UPOBAHHOM Mmebenblo,
(crombl, J1aBkM, yuyeOHas  JIOCKa,
(Camapckas obn., e. Kunenw, n.e.m., | kapenpa), TEXHIYECKUMH CPEIICTBAMHI
Yemo-Kunenvckui, yn. Yuebnas 0. 1) | o0ydeHus (meMoHCTpanoOHHOE
obopynoBanne - mpoektop ACER
X1278H); HarmsqHBIMH TOCOOHSIMH.
[IpakTuyeckue Kabuner xumun ObopynoBaHue: MOcagoYHbIE MECTA MO
3aHITHS KOJIMYECTBY OOydaronmxcs; pabouee
2. Kunenw, n.e.m. Yemo-Kunenvckuil, | Mecto IIperoiaBaTes; BECHI
ya. Yuebnas, 0. 1. TEXHOXHUMHUYECKHE, pa3HOBECHI
TEXHOXHUMHUYECKHE, mkadg
CYLIMJIBHBIMN, pH-mertp,
DOTORNEKTPOKATIOPUMETP K®K-2,
neHTpudyra, HoIIPUMETP, MarHUTHBIE
MEIIANKH, MITaTHBBI J1a00PaTOPHEIE,
TEPMOMETPHI, HAa0Op  apeoMEeTpPOB,
Ha0Op HMHIMKATOPOB, 3JIEKTpUUYECKas
IUINTKA, TajJbBAHUYECKUE 3JIEMEHTHI,
Ha0Op XMMHYECKUX PEaKTUBOB, HAOOD
CTEKJIIHHOM XMMHYECKOU MOCYIbI.
VYuebnas ayAUTOpUs s | YueOHast ayIUTOpUsL Ha 32
MPOBEICHUSI MPAKTHYECKUX 3aHATHUH, | TOCAJTOYHBIX MecTa,
2 IPYNIIOBBIX W WHAWBUAYAIBHBIX | YKOMIUIEKTOBaHHAS
KOHCYJbTallui, TEKYLIEro KOHTPOJS | CHeHHAIN3UPOBAHHOM Mebenbio
W [POMEKYTOYHOHW  aTTecTauuu. | (CTONBI,  JIaBKH,  CTYJbs,  LIKad,
Aymuropust  Nel213, (Camapckas | yueOHast ~ J0CKa);  TEXHHYECKUMH
o6n., 2. Kumneno, n.e.m., Ycmo- | cpeacrBamu o0yueHus

Kunenvckuii, yr. Yuebnas o. 1)

(TeMOHCTpaMoOHHOE 000pYHIOBaHUE —
K HOYTOYK TEpEeHOCHOH, MPOEKTOp
BENQ PB 8250); wHarmsagHbeIMH
OCOOUSIMH.

VYuebnas ayIUTOpHs JUTST
poBeieHNsI Ta00paTOPHBIX 3aHSTHH,
3aHATHHA JIEKIIMOHHOTO THIIA, 3aHATHH
CEMHMHApPCKOT0 THIA, TPYHIOBBIX H
WHIWBUAYAIBHBIX  KOHCYJBTAIWH,
TEKYIIEeTO KOHTPOJIS u
MPOMEKYTOUHON aTTecTaluu, ayn.
1302

VYuebnas ayJIuTOpHs Ha 32
MOCAJ0YHBIX MECT, YKOMIUIEKTOBaHHAS
CHeNHaNIN3UPOBAaHHOM Mebenbio

(cTombl, TNaBKW, CTYNbs, YydyeOHas
JIOCKA); TEXHUYECKHMMH CpEICTBAMH
o0ydeHus (meMoHCTpanOHHOE
o0opynoBaHue — HOYTOYK
nepeHocHoi, mpoekrop  EPSON);
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(Camapckas obn., 2. Kunenw, n.e.m.,
Yemo-Kunenvckui, yn. Yuebnas 0. 1)

HarjsiAHbIMHA ITOCOOHUSIMH.

CamocrosrensHas | [Tomenienue st caMOCTOSATEIbHOM [Tomenienue Ha 6 OCATOUYHBIX MECT,
3 pabota paboTsI cTyaeHTOB aya. 3310a YKOMILIEKTOBAaHHOE

oOyJaronxcs (UATATBHBIHN 3aIT) CITCIIHATU3UPOBAHHON MeOEThI0
(KOMITBIOTEPHBIEC CTOJBI, CTYJIbS) U
OCHAIIICHHOE KOMIIBIOTEPHOM
TeXHUKOH (6 pabodmx CTaHITHIN),
MOAKIIOYEHHOU K ceTu «HTepHET» U
o0ecrieynBaroIeii JOCTYT B
AJIEKTPOHHYIO HHPOPMAITUOHHO-
00pa3oBaTeNbHYIO Cpemy
YHUBEPCHUTETA

3.2. UudopmanuonHoe odecnieueHne o0y4eHnst
OcHoBHas1 JiuTEparypa:
1. baunos, JI. H. Xumus : yueOnuk s cro / JI. H. bnunos, U. JI. Ilepdunosa, T. B. CokonoBa. —

wnN e

2-e m3a., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 260 c. — ISBN 978-5-8114-7904-7. —
Texcr: snexkrpoHHblii /  JlaHb AJICKTPOHHO-OMOJIIMOTEYHAs  CHUCTEMa. URL.:
https://e.lanbook.com/book/167183. — Pexxum gocTyma: Juist aBTOPH3. MOJIb30BaTEICH

Capraes, I1. M. Ananutuyeckas xumus / I1. M. Capraes. — Caunkr-IletepOypr : Jlans, 2023. —
524 c. — ISBN 978-5-507-45483-9. — Texkcr : snexrtponHslii / Jlanb AJIEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/302480.

JonoHUTEILHAS JIUTEpaTypa:

. «Kanycruna, A. A. O6mast u Heopranudeckas xumus. [IpakTukyM : yaeOHOe mocodue s cro /

A. A. Kanyctuna, U. I'. Xanbuenko, B. B. JIubanoB. — 2-e uzn., crep. — Cankr-IletepOypr :
Jlans, 2021. — 152 c. — ISBN 978-5-8114-8887-2. — Texkcr : anmekrponssiii / Jlavp :
3JIEKTPOHHO-OMOJINOTEYHAsT ~ CUCTEMa. URL:  https://e.lanbook.com/book/183309»
(Kanycruna, A. A. O6mas u Heopranudeckast xumus. [IpaktukyM : yueOHoe nocodue ams cro /
A. A. Kanyctuna, W. I'. Xaneuenko, B. B. JIubanos. — 2-e u3n., crep. — Cankr-IletepOypr :
Jlanp, 2021. — ISBN 978-5-8114-8887-2. — Tekct : 3neKTpoHHBIH // JIaHb : 3IIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/183309

Uepnukosa, H. FO. Pemaem 3aaun no XuMuM caMOCTOATENBHO (C OTBETaMU U perieHusimu) / H.
1O. Yepnukona, E. B. MemepsikoBa. — 2-e uzn., crep. — Cankr-IletepOypr : Jlansb, 2023, —
330 c. ISBN 978-5-507-45904-9. — Texkcr : snextponHsii / Jlanb AJIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/2912009.

IIporpammHoe odecnieueHue
Onepannonnas cucrema Windows XP u mporpamMmbl, BXOISIIHME B CTaHAAPTHYIO IOCTaBKY
Windows; ITaker opucusix nporpamm Microsoft Office XP (Word XP; Excel XP; Access XP;
Power Point XP);
[Mporpammel Juist paboThl ¢ riobanbHOM cetbio Internet (Internet Explorer; Outlook Express;
Telnet)
[Tporpammbl anTUBUpYCHOM 3anuThl faHHBIX KAV 6.0 win DrWEB 4.33
WurerpupoBanHas cucteMa nporpammuponanus TurboPascal wiu ABCPascal.

Ilepeyenb HHGOPMAIHOHHO-CIIPABOYHBIX CHCTEM M MPO(PecCHOHAILHBIX 0a3 TaHHbIX:
http://pravo.gov.ru — OdunuanbHbI HHTEPHET-MOPTAN IPABOBOW MHPOPMAIIUU
http://www.consultant.ru — CnpaBounas mpaBoBas cuctema «Koucynprant ITmocy
http://www.garant.ru — CnpaBo4YHO-TIpaBOBasi CHCTEMa IO 3aKOHOJATEILCTBY Poccuiickoit
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ISl

10.

11.
12.
13.

®denepaunn

OneKTpoHHO-OMOAMOoTeyHast cucreMa  «Jlaub»  [DnekTpoHHbI  pecypc] —  Pexum
noctyna:Www.e.lanbook.com

Cucrema sniekTpoHHOro oopazoBanust Camapckuii ['AY -. http://mod0.ssaa.ru/
http://school-collection.edu.ru/ — Enunas xoyiekims udpoBbIX 00pa3oBaTEeIIbHBIX PECYPCOB.
http://him.1september.ru/ —  snekTpoHHass Bepcusi raserbl "Xumus' npuiaoxkenue k 'l
ceHTs0ps".

http://www.college.ru/chemistry/ — Otkpbitbiit Komtemk: Xumust. DIeKTpOHHBIN YYEOHUK 11O
XUMHU (HEOpraHWYecKas, OpraHWYecKas, sAepHas XUMHs, XHMHUsS OKPYKAIOUIeH Cpelpl,
OMOXMMHUS); COJEPXKHUT OOJNBIIOE KOJUYECTBO JIOTOJIHUTEIBHOTO Marepuaia. YuYeOHHK
COITPOBOKIAETCS CITPABOYHBIMH TAaOJIUIIAMH, TIPUBOJUTCS MTOAPOOHBINA pa300p THUITOBBIX 337134,
MpEJICTaBICH OONBIION HAOOP 3a/1a4 ISl CAMOCTOSITEIILHOTO PEIICHHUS.
http://chemistry.narod.ru kpaTkuii Kypc XumMuu, Ouorpauu XHMHKOB, CTaThH, BEINECTBA,
OMBITBI, My3eil. OOJIACTH XUMHH: OpPraHWYeCKas, aHAJTUTHYCCKas, SKOXUMHUS, He(TeXUMus,
TEPMOXUMHUSL.

http://experiment.edu.ru Kostekmust "EcTecTBeHHO-HAYUYHbBIE SKCIIEPUMEHTHI" - 3TO BXOJSIIAs
B coctaB Poccuiickoro o01eo0pa3oBaTelIbHOTO TOPTajia KOJUICKIHS OINBITOB MO (DHU3HUKE U
xuMud. Kosnekius coaepKuT onucanusi U BuaeoaeMoncTpanuu 6omnee 90 onbITOB M0 (GU3UKH
U XUMHHA. BUICOPOIMKH ONMBITOB MOXHO CKayaTh WA MPOCMOTPETh B PEKUME OHJIAMH.
Hmeercss BO3MOXHOCTh IMOMCKA B KaTaJlOTe OIBITOB MO PyOpUKATOpPaM Pa3IeiioOB MIKOJIbHBIX
KypcoB (PM3HMKH U XMUMUH, 110 00Pa30BATEILHOMY YPOBHIO, 110 KIIFOUEBBIM CIIOBAM.
WWW.chem.msu.su (DnekTpoHHast OHOIMOTEKA [0 XUMUH).

WWW.Nvsh.ru (xypHan « XuMusl B IIIKOJIE) ).

WWW.hij.ru (kypHan « XUMUS 1 )KU3HBY).

14


http://www.e.lanbook.com/
http://mod0.ssaa.ru/
http://school-collection.edu.ru/
http://him.1september.ru/
http://www.college.ru/chemistry/
http://chemistry.narod.ru/
http://experiment.edu.ru/
http://www.chem.msu.su/
http://www.hvsh.ru/
http://www.hij.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIIUIIJIMHbI

Pe3yabTaThl 00yueHus
(ocBOEHHbIE YMEHUSA, OCBOCHHbIE 3HAHHUA)

@®opMBbI U METOABI KOHTPOJIA U
OLIEHKH pPe3yJabTaTOB 00Y4YeHHUs

3HaHu:
OCHOBHBIC TTOHSATHUS U 3aKOHBI XUMUW;
TEOPETHUECKHE OCHOBBI OpPTaHUYECKOW, (HH3MYECKOW, KOJUIOHMTHOU
XUMHH;
MOHATHE XUMUYECKOW KHHETHKH U KaTaJn3a,
KJIACCU(UKAIIMIO XHUMHYCCKUX pEaKIMid W 3aKOHOMEPHOCTH UX
MIPOTEKAHUS;
oOpaTuMble W HEOOpaTHMbIC XHMUYCCKUC PEAKIMH, XUMHYCCKOS
paBHOBECHE, CMEIICHUE XUMHUYECKOTO PaBHOBECHS IIOJ JCHCTBUEM
pasITUIHBIX (aKTOPOB;
OKHCIIUTEIHHO-BOCCTAHOBUTEIIbHBIE
obMeHa;
TUAPOJIU3 COJICH, AUCCOIMAIIMIO JICKTPOJIIUTOB B BOJHBIX PACTBOpax,
MOHATHE O CHIIBHBIX
U CcJIa0BIX 3JIEKTPOJINTAX;

peaKknuy, peakmuu HOHHOTO

TErmoBol  A(QQPEeKT XUMHUYECKHX PEaKIWd, TEePMOXHUMUYECKUE
ypaBHEHHS;
XapaKTePUCTUKM  PA3IMYHBIX KJIaCCOB OPraHMYECKUX  BEIIECTB,

BXOJISIIIIUX B COCTAB CHIPhsI 1 TOTOBOM MUIIIEBOM MPOTYKIINU;

CBOMCTBa PACTBOPOB M KOJUIOMAHBIX CHCTEM BBICOKOMOJEKYJISIPHBIX
COCTUHCHUH;

JIMCTIEPCHBIC U KOJUTOMIHBIC CUCTEMBI MTUIIEBBIX TPOYKTOB;

pOJIb U XapaKTEPUCTUKU IMOBEPXHOCTHBIX SBJICHUN B IPUPOAHBIX U
TEXHOJIOTHYECKHX MPOLECccax;

OCHOBBI aHAJIUTUYECKON XUMUM;

OCHOBHBIC METOZbl KJIACCUYECKOTO KOJHUYECTBEHHOTO U (DU3HMKO-
XHMHYECKOIO aHaJIu3a;
Ha3HaueHUe u paBuiIa
00opyOBaHUS U anmapaTypsl;
METO/bl U TEXHUKY BBIIIOJHEHUSI XUMUUECKUX aHATU30B;
preMbl 0e301acHO# paboThl B XUMHUYECKOH JIadopaTopuu

UCTIONB30BaHuA  J1TabOpaTOpHOTro

DKcrnepTHOE HaOMIOACHHUE 32
BBIITOJIHEHUEM MPAKTHYECKHUX
paboT. Y CTHBIN Ompoc.
ITuceMenHsIi onpoc.
Tectuposanue. [TpakTuko-
OpPUEHTUPOBAHHBIE 3a/1aHUS 110
COCTaBJICHUIO XUMHUECKUX
peaxuuii. Pemienue 3anay.
TectupoBanue.
HuddepenuupoBannslii 3aueT

YmMmenus
MIPUMEHSITH OCHOBHBIC 3aKOHBI XMMHH JJISI PEIICHHS 3a7a49 B 00J1acTu
po(hecCHOHATBHON IEATENbHOCTH;
WCIIONB30BaTh CBOMCTBA OPTraHWYECKHX BEIIECTB, MIHCIIEPCHBIX U
KOJUIOUHBIX CUCTEM JIJISl ONITUMU3AITIHI TEXHOJIOTHYECKOT0 MPOIIecca;
OTHCHIBATh YPABHEHUSIMHU XUMHUUECKHX PEAKIUi MPOIECCHI, JIeKAInue
B OCHOBE TPOHM3BOJICTBA MPOIOBOILCTBEHHBIX MTPOIYKTOB;
MPOBOJUTh PACUEThl IO XUMHUYECKUM (OpMylnaM U ypaBHEHUSIM
peaKImmy;
WCIIONB30BaTh 1TA0OPAaTOPHYIO MOCYY U 000PY/I0BaHHUE;
BEIOMpaTh METOJl U XOJ XMMHYECKOTO aHaJIH3a, MMOJA0NPaTh PeaKTHUBEI
U anmaparypy;
MPOBOJUTH KaYECTBEHHBIC PEAKIIMM HA HEOPraHUYECKHE BEIIECTBA U
WOHBI, OT/ICJbHBIEC KJIACCHl OPTaHUYECKUX COCTUHEHUN;

BBITIOJIHATE  KOJIMUCCTBCHHBIC PACUCTBlI COCTaBa BCHICCTBA IIO
pe3yJibTaTaM U3MEPEHUI;
coOrOaTh TpaBWJAa TEXHUKH OE30MacHOCTH TMpU pabore B

XUMHYECKo# 1aboparopuu

OKcrepTHOE HaOMIOACHHUE 32
BBITIOJTHEHUEM IPAKTHYECKUX
pabot. YcTHblil onpoc.
[TucemenHsIii onpoc.
Tectuposanue. IIpakTuko-
OpPUEHTHPOBAHHBIE 3a/IaHUS 110
COCTaBJICHUIO XUMHUECKUX
peaxuuii. Pemienue 3amay.
TecTupoBaHue.
Huddepennupoannbiii 3aueT
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Pabouass nporpamma yueGHO#H mucuMIUIMHBI pa3paboTana Ha ocHoBe ®denepabHOrO
rocy1apcTBEHHOT0 00pa30BaTENbHOIO CTaHIapTa CPeIHEro 001ero 06pa3oBaHusl.

Pazpaborunk:

MpenoaaBaTeib Kapeapol
«I'ymanuTapHble ¥ ecTeCTBEHHOHAYYHbIE

JAUCLUITIITUHBI»
A.A. bokosa ﬁ{‘

(noonucs)
3aBenyromuii kadenpoii
KaHJ. Te/l. HayK, JIOIEHT )
H.B. IlyioBkuna /Z/
?ﬁodnucz;}

COI'JTACOBAHO
Pykosonurens OIIOII CIIO

KaHJI. TEXH. HAYK, IOIEHT
H.A. Bacuipkuna

. o. Havyasibuuka YMVY
M.B. Bopucosa @f&/é

(/o()mrce;)
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