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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJABHOM JUCIHUILIUHBI

1.1 MecTo AMCHUILIMHBI B CTPYKTYpe oOpa3oBaTtenbHoi nporpammsl CIIO

O6meobpazoBarenbHas auciuminiaa [1/1.01 Xumus sBiasercst o0s3aTenbHON
4acThl0 00IIe00pa30BaTEIBHOTO IUKIA 00pa30BaTEIbHONW MPOTPAMMBI CPEIHETO
npodeccuoHaIbHOTO 00pa3oBaHus 1o crnenuaibHocTu 31.02.02 Akymepckoe aeso
(ra 6aze ocHOBHOTO 001Iero odpazoBanms) Menunuackoro koywemka PI'bOY BO
JAI'MY Munsapasa Poccun B cootBetctBrn ¢ ®PI'OC no cnenmansaoctu 31.02.02
AKy1iepckoe Jeno.

JlucrumninHa u3ydaeTcs Ha yriyOJIeHHOM YpPOBHE.

1.2. Ilesin ¥ uIaHMpYeMble Pe3yJabTaThl 0CBOCHHUS JUCHHUILIHHbBI
1.2.1. lean u 3aga4m JUCUUIJINHBI

DOpMHUPOBAHUE Y CTYJICHTOB XMMHUYECKOW COCTABIISAIOLIEH €CTECTBEHHO-HAYY-
HOM KapTUHBI MHpa KaK OCHOBBI NMPUHSATHUS PEIICHUN B KU3HEHHBIX M MPOU3BO/I-
CTBEHHBIX CUTYyallUsIX, OTBETCTBEHHOIO MOBEACHUS B MPUPOIHOM Cpeie.

3ajauM JUCUUIJIMHBI:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOUIEN Cpelie, NETOCTHOM HayYHOU KapTUHbBI MUPA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS TMPOBOJUTH PACUETHI 10 XUMUYECKUM (POpMyliaM U ypaB-
HEHUSIM XUMUYECKUX PEAKIUH, TUIAHUPOBATh U UHTEPIIPETUPOBATH PE3YIbTAThI XU-
MUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTH HABBIKK MPOBEICHUS XUMUYECKUX SKCIIEPUMEHTAJIbHBIX UC-
CJIEIOBAHUM C COOJTIOICHUEM TTPaBUIT 0€30M1aCHOT0 OOpAICHHs C BEIIECTBAMU U Jia-
OopaTopHBIM 000pPYIOBaHUEM;

4) pa3BUTh YMEHUS aHATU3UPOBATh, OLICHUBATh, IPOBEPATH HA TOCTOBEPHOCTH
1 00001maTh HHPOPMAITUIO XUMUYECKOTO XapaKTepa U3 Pa3INUHbIX HCTOYHUKOB,;

5) chopmMupoBaTh yMEHUS TPOTHO3UPOBATH MOCIIECTBUS CBOSH JIESITETLHOCTH
U XUMUYECKUX MPUPOIHBIX, OBITOBBIX U MMPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMUpoBaTh TOHUMAHKUE 3HAYUMOCTH JTOCTIKEHUN XUMUUECKON HAYKHU U
TEXHOJIOTHI JIJIsl pa3BUTHS COITMAIBHON 1 TIPOU3BOJICTBEHHOM cep.

1.2.2. Ilnanupyemble pe3yJbTaTbhl OCBOCHUSI 0011e00pa30BaTeJbHOH AHCLH-
wiuHbI B c0oTBeTcTBUHN ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO



Koa u naumeno-
BaHue (popMupy-

HHaHpreMble peE3yabTAaThl OCBOCHHUSA TUCIHUIIJIUHBI

eMbIX KOMIIEeTEeH- Oo0mmue JAucuuninHapHble
10707
OK 01. Bri6u- B yacTu TPy10BOIro BOCIIUTAHUS: - BJIAJECTh CUCTEMON XMMHMYECKMX 3HAHUN, KOTOpas

paThb crocoOsI pe-
HIeHUA 3a7a4
npodeccuoHalb-
HOU JIESITEIBHO-
CTH TIPUMCHHU-
TEJIBHO K pa3jiny-
HBIM KOHTEKCTaM

- TOTOBHOCTh K TPYyZy, OCO3HAHHME LIEHHOCTH Ma-
CTEPCTBA, TPYAOTIOOHE;

- TOTOBHOCTh K aKTUBHOM JESITEIHLHOCTH TEXHOJIO-
TUYECKOM M COLHUAIBHOM HAIPaBICHHOCTH, CIIO-
COOHOCTh MHUILIMUPOBATh, IJITAHUPOBATH U CAMOCTO-
ATEJIBHO BBIMOJHATH TAKYIO €SI TEIbHOCTB;

- UHTEpEC K pa3iudHbIM chepaMm nmpodeccroHanb-
HOM JESATETbHOCTH,

OBJilageHue yYHHMBEPCAJIbHBIMH Y4€OHBIMHU I0-
3HABATEJIbLHBIMU JAeHCTBUSIMMU:

a) 0a3oBbIe JIOTHYECKHE TeiiCTBHUSA:

- CaMOCTOATEJILHO (POPMYIUPOBATh U aKTyau3H-
poBaTh TIpoOiieMy, paccMaTpuBaTh €€ BCECTO-
POHHE;

- YCTaHABIIUBATh CYIIECTBEHHBIN MPHU3HAK WIIA OC-
HOBAHUS JIJISi CPAaBHEHMsI, Kiaccudukauu u 0600-
IICHNS;

- ONIPEACIISITh 1eJIN JeATeIbHOCTH, 3a/1aBaTh Mapa-
METPBI U KPUTEPUU UX JTOCTUKCHHUS;

BKJIFOYAET: OCHOBOIIOJIATAIOIIUE TOHATUS (XUMHUYe-
CKHI1 SJIEMEHT, aTOM, JIEKTPOHHAsi 000JI0YKa aToMa,
S-, p-, d-2JIEKTPOHHBIC OPOHUTAIM AaTOMOB, HOH, MOJIC-
KyJia, BaJICHTHOCTh, AJIEKTPOOTPUILIATEIHHOCTh, CTE-
NIEHb OKUCJICHUS, XUMHYECKas CBS3b, MOJb, MOJISP-
Hasi Macca, MOJISIPHBIA 00BEM, YTIEPOJIHBIN CKEJNeT,
byHKIIMOHATIBHAS TPYIIA, PaJaUKall, U30MEpPHs, U30-
Mepbl, TOMOJIOTHYECKUN Psifi, TOMOJIOTH, YIJIEBOAO-
pOABL, KUCIOPOI- U a30TCOAEPKAIINE COCOUHEHHS,
OMOJIOTHYECKH AaKTHBHbIE BemlecTBa (yIJIEBOMBI,
KUPBI, OCJIKH), MOHOMEp, MOJHUMEpP, CTPYKTYpHOE
3BE€HO, BLICOKOMOJICKYJISIPHBIE COSIUMHEHMUSI, KPUCTAI-
JUYECKasl peIIeTKa, TUMbl XUMHUYECKUX peakKiui
(OKHCIUTENBbHO-BOCCTAHOBUTENBHBIC, 3K30- U 3HJIO-
TepMHUUYECKHE, pPeaKIui MOHHOTrO OOMEHa), pacTBOp,
AIIEKTPOJIUTBI, HEAIEKTPOJIUTHI, IIEKTPOIUTUUYECKAS
JUCCOIMAIINS, OKHCIIUTENIb, BOCCTAHOBHUTEIb, CKO-
POCTh XMMHUYECKON peakiuy, XUMHUUECKOE PaBHOBE-
cue), TEOPUH U 3aKOHBI (TEOPUsSI XUMUYECKOTO CTPOE-




- BBIABJISITh 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B
paccMaTpUBaEMBbIX SIBIICHUSIX;

- BHOCUTh KOPPEKTUBHI B ACATEILHOCTD, OIICHUBATH
COOTBETCTBHE PE3yJIbTATOB IIEJISIM,
PHUCKH TIOCJICACTBUN IEATEIIBHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIIJICHHUE MPU PEIICHUH
YKU3HEHHBIX MPOOIeM

0) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiCTBUA:

OLICHUBATDH

- BJIAJICTh HaBbIKAMHU Y4e€OHO-UCCIIEI0BATEIbCKOMN
Y MPOEKTHOM JeATEeNbHOCTU, HAaBBIKAMU pa3peliie-
HUA MpoOJIeM;

- BBISBIIATh MPUYUHHO-CIICJICTBEHHBIC CBS3U U aK-
TyaJIM3UpOBATh 33/1a4y, BEIIBUTATh THUIIOTE3Y €€ pe-
IICHUS, HAXOJUTh apT'yMEHTHI JIJIs I0Ka3aTeIbCTBa
CBOUX YTBEPXKJICHUH, 3a]]aBaTh MapaMeTpbl U KpU-
TEPUU PEIICHNUS,

- aHAJIM3UPOBATH MOJYUYCHHBIC B XOJI€ PEIICHUS 3a-
Ja4M pe3yJbTaThl, KPUTHYECCKH OIICHUBATh WX JO-
CTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHUE B HO-
BBIX YCIIOBHSIX;

- YMETh MEPEHOCHUTH 3HAHMS B MTO3HABATEIBHYIO U
MPAKTUYECKYIO0 00J1aCTH KU3HEACATEILHOCTH;

- YMETh WHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEII-
METHBIX 00J1aCTel;

HUs opranudeckux BemecTB A.M. byTiepoBa, Teo-
pUs DIEKTPOIUTUYECKON NUCCOLMALMH, TIEPUOANYE-
ckuil 3akoH /.M. MenneneeBa, 3aKkOH COXpaHEHMS
Macchbl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3BIK XU-
MuH, (HaKTOJIOTMUECKUE CBEACHUS O CBOMCTBAX, CO-
CTaBe, IOJYyYEeHUH U O€30MaCHOM HCIIOJIb30BAHUU
BOKHEHUIINX HEOPraHWYECKUX M OPraHUYECKUX Be-
HIECTB B OBITY M MPAKTUYECKON ESITEIIbHOCTH Y€J0-
BEKA;

- YMETb BBISBIISATH XapaKTEPHbIC IPU3HAKHA U B3aUMO-
CBSI3b U3YUYEHHBIX ITOHATHN, IPUMEHATH COOTBETCTBY -
IOIHAE TOHATHUSA IIPU OIMCAHUM CTPOCHUSA U CBOWCTB
HEOPraHUYECKUX U OPTAaHUYECKUX BELIECTB U UX IIpe-
BpALLCHNU; BBISBIIATH B3aUMOCBS3b XUMUUECKUX 3HA-
HUW C IOHATHAMU U MPEICTABICHUSMU APYTUX €CTE-
CTBEHHOHAYYHBIX IIPEAMETOB;

- YMETh HMCIIOJIb30BATh HAMMEHOBAHUS XWMHUYECKHUX
COEAMHEHN MEXKIYHApOAHOTO COI03a TEOpETHYE-
CKOM U IPUKJIAAHON XMMUU U TPUBUAJIbHBIC HA3BAHUS
BaKHEHIIMX BEUIECTB (ITWICH, aAllETUIIECH, [NIMLEPHH,
¢deHon, popManbaerua, yKCycHast KUCIOTa, TIMIMH,
yrapHbIi ra3, yrieKUCIbli ra3, aMMHaKk, raieHas u3-
BECTb, HETallIeHasl U3BECTh, MUThEBAs COJA U IPYTUX),
COCTaBJIATH (POPMYJIbI HEOPIaHUUYECKUX U OpraHuye-
CKMX BEUIECTB, YPaBHECHHMS XUMHWYECKUX PpEaKLUU,




- BBIJIBUTaTh HOBBIE UJIEH, NIPEJIAraTh OPUTUHAIIb-
HBI€ MMOJIXObI U PEUICHUS;

- CITIOCOOHOCTH MX HCITOJIb30BAHHUS B II03HABATEIb-
HOU U COLIMAJIbHOM ITPAKTHUKE

OOBSACHATh MX CMBICI; MOATBEPKIATh XapaKTEPHbIE
XUMHYECKUE CBOKWCTBA BEIIECTB COOTBETCTBYIOIIMMU
SKCIIEPUMEHTAMH M 3alKCSIMU YPABHEHUN XUMUYeE-
CKHUX PEaKIIUu;

- YMETbh YCTaHABIINBATh IPUHAIIECKHOCTh U3YUECHHBIX
HEOPraHWYECKUX U OPTaHNYECKUX BEILECTB K OIIpeie-
JICHHBIM KJIaccaM W IPYIIAaM COCIUHEHUH, XapaKTe-
pH30BaTh UX COCTAaB M BaXKHEWIIHME CBOMCTBA; ONpeE-
NEeNSATh BUABl XMMHYECKHX CBsA3€H (KOBaJIGHTHas,
WOHHAs, METAJUIMYECKas, BOAOPOJHAs), TUIbl KpH-
CTAJUIMYECKUX PEIIETOK BEIIECTB; KIAaCCH(PUIUPO-
BaTh XUMUYECKHUE PEAKIINH;

- c(popMHUpPOBaATh MPEACTABICHUS: O MaTepUAIbHOM
€MHCTBE MUpPa, 3aKOHOMEPHOCTSX U [I03HABAEMOCTH
SIBJIEHUI ITPUPOJIBL; O MECTE U 3HAUEHUU XUMUU B CH-
CTEME €CTECTBEHHBIX HAYK U €€ PO B 00€CIeueHNn
YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA: B PELICHUU
npo0IeM IKOJIOTHYECKOM, SHEPTeTUUECKOW U TMHILEe-
BOI1 6€30MaCHOCTH, B Pa3BUTUU MEIULIMHBI, CO3aHUN
HOBBIX MaT€pHajoB, HOBBIX UCTOYHUKOB 3HEPIUH, B
o0ecrevYeHny paloHaIbHOIO MPUPOIOIIOIb30BAHMUS,
B (hOPMUPOBAHUM MHPOBO33PEHUSI U OOIIEH KyJib-
TYpbl 4YeJIOBEKa, a TaK)Ke IKOJIOTMUECKH 00OCHOBaH-
HOTO OTHOLIEHUSI K CBOEMY 3J0POBBIO0 M MPHUPOIHOMN

cpene;




- BJIAJETh CUCTEMOM XMMHYECKUX 3HAHUW, KOTOpAs
BKJIFOYAET: OCHOBOIIOJATarolye MOHATHUS (JIOMOTHU-
TEIHHO K CHCTEME TIOHSITHI 0a30BOTO YPOBHS) - U30-
TOTIbI, OCHOBHOE U BO30Y>KJIEHHOE COCTOSIHUE aTOMa,
ruopuIu3alysl aTOMHBIX OpOUTalIel, XUMUYecKas
"" KpaTHBIC CBSI3M), MOJISIpHAsI KOHIICH-
Tpamusi, CTpykTypHas dopmyiia, uzomepus (CTpyK-

cBsi3b ("0 "u

TypHasi, TeoMeTpudeckass (I[uc-TpaHC-U30MEPHsI),
THUIIbl XUMHYECKUX PEAKIHI (TOMO- U FeTEepOreHHBIE,
oOpaTuMble 1 HEOOpaTUMBbIE), paCTBOPHI (UICTHHHBIE,
JUCIIEPCHBIE CUCTEMBI ), KPUCTAJUIOTUIPATHI, CTENIEHb
JUCCOLMALNH, 3JIEKTPOJIN3, KPEKUHT, PUPOPMUHT);
TEOPHUH U 3aKOHBI, 3AKOHOMEPHOCTH, MUPOBO33pEHYE-
CKHME 3HaHM, JIe)KAIHe B OCHOBE MOHHMAaHUS MpPH-
YUHHOCTH U CUCTEMHOCTU XUMUYECKUX SIBJICHUH, CO-
BpPEMEHHBIE MPECTABICHUS O CTPOSHUH BEIIECTBA Ha
aTOMHOM, MOJIEKYJSIDHOM U  HaJMOJEKYJISPHOM
YPOBHSIX; TPEACTABICHHUS O MEXaHHW3MaxX XUMUYe-
CKMX pE€aKIMil, TEPMOJNHAMHYECKNX M KHHETHYE-
CKHMX 3aKOHOMEPHOCTSX HMX MPOTEKAHUS, O XMMHUYE-
CKOM PaBHOBECHUH, AUCTIEPCHBIX CHCTEMaX, (PaKTOJIO-
TMYECKUE CBEACHHUS O CBOWMCTBAaX, COCTaBe, MOJIyde-
HUU U 0€30MaCHOM HMCIOJIb30BAHUU BaKHEHIINX He-
OpraHUYEeCKUX M OPraHUYECKHX BEIECTB B OBITY U
NPAKTUYECKON JESATENbHOCTH YEJIOBEKa; OOIIMX




HAyYHBIX TPHUHIIAIIAX XAMHYECKOTO IPOU3BOJICTBA
(Ha mpUMepe MPOU3BOCTBA CEPHOM KHUCIOTHI, AaMMU-
aka, MeTaHoJa, mepepadboTku HePTH);

- YMETb MPOBOJIUTH PaCUEThl IO XUMUYECKUM POpPMY-
JaM ¥ YpaBHEHHSIM XUMHYECKHUX PEaKIUi ¢ UCTIONb-
30BaHHEM (U3UYECKUX BEJTUYUH (MacChl, 00beMa Ta-
30B, KOJMYECTBA BEIECTBA), XapaKTECPU3YIOIINX Be-
MECTBA C KOJWYCCTBEHHOW CTOPOHBI: PACUYETHI II0
HAXOXKICHUIO XMMUYECKOW (POPMYIIBI BEIIECTBA; pac-
4yeThl Macchl (00beMa, KOJMYECTBA BEIIECTBA) IPO-
TyKTa PEaKId, €CIM OJHO W3 MCXOIHBIX BEIIECTB
JTaHO B BUJIE PACTBOPA C OMPEIETICHHOM MAacCOBOM J10-
Jieil paCTBOPEHHOTO BEIIECTBA MJIM JaHO B U30BITKE
(MMeeT MpUMECH ); pacueThl MacCOBOM MM 0OBEMHOMN
JOJTA BBIXOJA TPOAYKTa PEaKIMH, PacdeThl TEIIo-
Boro a¢ddekra peakiuii, 00bEMHBIX OTHOIICHUN ra-
30B;

- YMETh BBISBIISATH XapaKTePHbIE MPU3HAKA U B3aHMO-
CBSI3b U3YUYCHHBIX MIOHATHMA, MPUMEHSTH COOTBETCTBY-
IOIIME TIOHSTHUS TIPU OMKUCAHUM CTPOCHUS M CBOMCTB
HEOPTaHUYECKUX U OPTaHMYECKUX BEIIECTB U UX Mpe-
BpAIICHUI; BBISBIISITH B3aUMOCBSI3b XUMUUYECKHX 3HA-
HUH C MOHATHSIMH | MPEACTABICHUSAMHI APYTHX TIPE]I-
METOB JjIs1 00JIee OCO3HAHHOTO MMOHUMAHUS M 00BsIC-
HEHUs CYIIHOCTH MAaTepHUaIbHOTO EIUHCTBA MHpA;




VCIIOJIb30BaTh CUCTEMHBIC XHUMUYECKUE 3HAHUS IS
OOBSICHEHUSI M TPOTHO3UPOBAHUS SIBJICHUM, HWMEIO-
X €CTECTBEHHOHAYYHYIO IPUPOAY;

- YMETh MCIIOJIb30BaTh HAUMEHOBAHUSA XUMHUYECKUX
COCIMHEHUN MEXIyHAPOAHOTO COIO3a TEOpETHYE-
CKOU U IPUKJIAJAHON XMMHUHU U TPUBUATIbHBIC HA3BAHUS
BEIIIECTB, OTHOCSIIMXCA K U3YYEHHBIM KJlaccam opra-
HAYECKUX U HEOPTraHUYECKUX COCAUHECHUU; UCITOJb-
30BaTh XUMHUYECKYI) CHUMBOJMKY JJISI COCTaBJICHUA
dbopMyJ1 HEOPraHUUYECKUX BEIIECTB, MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTHIX, COKPAIICHHBIX U CKe-
JETHBIX) (QOPMYJT OpPraHUYECKHUX BEIIECTB; COCTaB-
JSITh YPABHEHUSI XUMUYECKUX PEAKIUN U pacCKpbIBaTh
UX CYIIHOCTB: OKHCIIMTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKUMil MOCPEACTBOM COCTABJICHUS SJIEKTPOHHOIO
OanaHca ATUX PEaKIW; peakiuii MOHHOTO OOMeHa
MyTEM COCTABJICHUSI HUX IMOJHBIX U COKpPAIIEHHBIX
VOHHBIX YPAaBHEHUM; PEAKUWWA TUIPOJIN3a, PEAKIIUI
KOMILIEKCO0Opa3oBaHus (Ha IpuMepe TUIPOKCOKOM-
TJICKCOB IIMHKA U aJTFOMHUHMS ); TIOJITBEPKIATh XapakK-
TEPHbIE XUMHUYECKHE CBOWMCTBA BEIIECTB COOTBET-
CTBYIOIIMMU SKCIIEPUMEHTAMH U 3aMUCAMHU YpaBHE-
HUM XUMUYECKUX PEaKIUM;

- YMETh KJIaCCU(DUITUPOBATH HEOPTAHUYECKUE U OpTra-




HUYECKHE BEIIECTBA U XMMUYECKUE PEAKIIMH, CaMO-
CTOATENHHO BBHIOMpPATh OCHOBAHUS U KPUTEPUU IS
KJIACCU(PUKAIMU U3YIaeMbIX XUMHUECKUX O0OBEKTOB;
XapaKTEPHU30BaTh COCTAB U Ba)KHEWIIINE CBOKCTBA Be-
IECTB, IPUHAJIECKAIINX K OIPEIEICHHBIM KJlaccaM 1
rpynnaM COeAMHEHUH (IMpOCThIE BEIIECTBA, OKCHUIBI,
TUJIPOKCH/IBI, COJIU; YTJIEBOJOPO/IbI, IPOCTHIE IPUPHI,
CHUPTHI, (PEHOJIBI, AJIBJETUIbl, KETOHBI, KAPOOHOBHIE
KHUCJIOTBI, CJOXHBIE 3(UPBI, KUPBI, YTIEBOIbL,
aAMUHBI, aMUHOKHCIIOTBI, O€JIKHN); IPUMEHATh 3HAHUS
O COCTaBE€ M CBOWMCTBAaX BEIIECTB JJIsI SKCIEPHUMEH-
TaJbHOW IPOBEPKU T'MIIOTE3 OTHOCUTEIBHO 3aKOHO-
MEPHOCTEN MPOTEKAHNS XUMUYECKUX PEAKLIUNA U ITPO-
THO3UPOBAHMS BO3MOXKHOCTEN UX OCYIIIECTBIICHHUS,

- YMETb IOATBEPKIATh HA KOHKPETHBIX IPUMEPax Xa-
pakKTep 3aBUCUMOCTH PEAKIIMOHHOM CITOCOOHOCTH Op-
FaHUYECKUX COCTMHEHUN OT KPaTHOCTH U TUIIa KOBa-
aeHTHOM cBsi3u ("G " u ""), B3aMMHOTO BIMSIHUS aTO-
MOB M I'PYIIII aTOMOB B MOJIEKYJIaX; a TAKKE OT OCO-
OCHHOCTEM peanu3aly Pa3InYHbBIX MEXaHU3MOB
IIPOTEKAHUs PEAKI1K;

- YMETh XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB (B OCHOBHOM U BO30Y>KI€HHOM COCTOSIHUH) U
MOHOB XUMHYECKHUX 371eMEHTOB | - 4 nepuonos [lepu-




oaudeckou cuctemsl JI.M. MenaeneeBa u UX BaJCHT-
HbIE BO3MOXKHOCTH, UCTIONIB3YA mousatus "s", "p", "d-
AJIEKTPOHHBIE" OpOUTAIH, SHEPreTHUYECKUE YPOBHU;
OOBSACHATH 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XU-
MUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH COEIUHE-

HUH 10 TIEpUOaM U TPYyIINaM;

OK 02. Ucnons-
30BaTh COBPEMECH-
HBIC CPEJICTBA T10-
WCKa, aHau3a u
UHTEPIpPETALNU
uHdopMaIuu U
uH(pOpMaIMOH-
HBIC TEXHOJIOTHH
JUTSI BBITIOJTHEHUS
3a1a4 npodeccu-
OHaJILHOU Jes-
TEJILHOCTH

B o0J1acTH HEHHOCTH HAYYHOI'O MIO3HAHUA:

- c(OpMHUPOBAHHOCTb MHPOBO33PEHHMS, COOTBET-
CTBYIOLIEITO COBPEMEHHOMY YpPOBHIO pa3BUTHS
HayKM U OOILLECTBEHHOW MPAaKTUKU, OCHOBAHHOTO
Ha Juajiore KyJbTyp, CIIOCOOCTBYIOLIETO OCO3Ha-
HUIO CBOErO MECTA B MOJIMKYJIBTYPHOM MHPE;

- COBEPIUEHCTBOBAHUE SI3bIKOBOM M UMTATEIBCKON
KYJBTYpbl KaK CpPEJCTBa B3aUMOJECUCTBUS MEXKIY
JIOJIbMU U TTIO3HAHUS MHUPA;

- OCO3HaHME LIEHHOCTU HAYYHOU JesTeIbHOCTH, TO-
TOBHOCTb OCYIIECTBIIATh IPOEKTHYIO U UCCIIEN0BA-
TEIbCKYIO JI€SITEIbHOCTh WHIWBHIYalIbHO H B
TPYIIIE;

OBJlageHHe yYHHMBEPCAJIbHBIMHM Y4YeOHBIMHU II0-
3HABaTeJbHbIMHM 1eCTBUSIMMU:

B) padora ¢ unopmanueii:

- YMETh IJIAHUPOBATH 1 BBITTOJTHATH XUMUYECKHH IKC-
nepuMeHT (MIPEBpaIICHUs] OPTraHUYECKHX BEIICCTB
IIpY HarpeBaHWU, IMOTy4YEHUE STWICHA W W3y4YeHHUE
€ro CBOMCTB, KAYECTBEHHBIC PEAKIIUU HA aJIbJICTUIbI,
KpaxmaJ, YKCYCHYIO KUCIIOTY; JeHaTypaius OeiaKoB
IIPY HarpeBaHUU, [IBETHBIC PEAKIMKU OEJIKOB; MPOBO-
JUTh PEAKIIMM MOHHOTO OOMEHa, OMpEeNesaTh Cpey
BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKITUH HA CYJIb-
(at-, kKapOOHAT- U XJIOPH]I-AHUOHBI, HA KATHOH aMMO-
HUS; PeIIaTh YKCIIEPUMEHTAIBHBIC 33/Ia4H 110 TeMaM
"Metauel" u "HemeTamisl") B COOTBETCTBUM C TTpa-
BUJIAMH TEXHUKH OE€30IaCHOCTH IIPH OOpaIlleHHH C
BEIIECTBAMU H JIA0OPATOPHBIM OOOPYJAOBAHHUEM;
MPECTaBIATh PE3YIbTAThl XUMHUYECKOTO JKCIEepHU-
MeHTa B (hOpMe 3amucH YpaBHCHHH COOTBETCTBYIO-
IUX peakIuii 1 GOpMyITHPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3yJIbTATOB,;




- BJIaJICTh HABBIKAMU TOTY4YEHUS MHPOpMAIUUA W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIHLHO OCY-
IIECTBJIATH TTOUCK, aHAIN3, CUCTEMATHU3aIIUIO ¥ WH-
TepHpeTanuio UHPOpMALMK Pa3IUYHBIX BUIOB U
dbopM npeacTaBICHUS;

- CO3/1aBaTh TEKCTHI B pa3IMYHBIX hopMaTax ¢ yue-
TOM Ha3HaueHUsI HHGOPMAIIH U 1IeTIEBOM ayaUTO-
puH, BeIOMpas ONTUMaIbHYIO (POpMy TpejcTaBiie-
HUS 1 BU3yaJIN3aIlNH;

- OIIEHWBATh JTOCTOBEPHOCTH, JIETUTUMHOCTH WH-
dbopmanmm, €e COOTBETCTBHE IIPAaBOBBIM U MO-
PaTbHO-3TUYECKUM HOPMaM;

- UCIIOJIb30BaTh CpEJCTBa HH(POPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TE€XHOJOTUN B PELIEHUU KO-
THUTHUBHBIX, KOMMYHUKATUBHBIX W OpTaHU3AIMOH-
HBIX 3aJla4 C COOJII0ICHUEM TPeOOBaHUN IPrOHO-
MUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PeCypPCo-
cOepeKeHus, TPAaBOBBIX U ATHYCCKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

- BJIaJIETh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopmaIu, HPOPMaIMOHHOM 6€30MaCHOCTH
JTUYHOCTH;

- YMETh aHAJTU3UPOBATH XUMUYECKYIO HH(POPMALIHIO,
NOJIy4aeMYI0 M3 Pa3HbIX UCTOYHHKOB (CPEICTB Mac-
coBoit uHpopMaIuu, cetb UHTEpHET U IpyrHe);

- BJIaJIETh OCHOBHBIMU METOZaMHU HAy4YHOTO IIO3HAHUS
BEIIIECTB U XMMUYECKUX SIBJICHUH (HaOI0eHne, u3-
MEpEHUE, IKCIIEPUMEHT, MOJICIUPOBAHNUE);

- YMETh MPOBOJIUTH PACUETHI [0 XUMUYECKUM (HOPMY-
JaM ¥ YpaBHEHHSIM XUMHUYECKHUX PEaKIUi ¢ UCTIOIb-
30BaHHEM (PU3NYECKUX BEIIMYUH, XapPAKTEPUIYIOLIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: MAaCChl, 00b-
eMa (HOpMaJbHBIE YCIIOBHUSI) Fa30B, KOJIMYECTBA Be-
I1€CTBA; UCIIOJIb30BATh CUCTEMHBIE XUMUUECKHE 3HA-
HUS JUTSl IPUHSITHS PEIICHUN B KOHKPETHBIX KU3HEH-
HBIX CUTYyallUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MIPH-
MEHEHUEM;

- YMETh CaMOCTOSITENIbHO MJIAaHUPOBATh U IPOBOJIUTH
XUMUYECKUN SKCIEPUMEHT (MOJyUeHHE U HU3yuYEHHUE
CBOMCTB HEOPTAHMYECKUX U OPraHUYECKUX BEILIECTB,
KayeCTBEHHbIE PEAKIUU YIJIEBOJOPOA0OB Pa3IUUYHbBIX
KJIACCOB U KUCJIOPOJACOAEPKAIUX OPraHUYECKUX BE-
IIECTB, PEIIEHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4 10 pac-
MO3HABAHUIO HEOPTaHWYECKUX U OPraHUYECKUX Be-
IIECTB) C COOIOJICHUEM TpaBUil O€30MacHoro odpa-
IIEHUS C BeIlleCTBAMH U J1abOpaTOpHBIM 000pYI0Ba-




HUEM, (OPMYIUPOBAThH LENH UCCIEAOBAHUSA, TIPEIO-
CTaBJISATh B Pa3IMYHON (OopMe pe3ybTaThl IKCIEPH-
MEHTa, aHaJU3UPOBaTh M OLICHUBATh HX JIOCTOBEP-
HOCTb;

- YMETh OCYIIECTBIAThH IIEJICHANIPABICHHBIM IOUCK
XUMHUYECKON HH(OPMALIUY B pa3IUYHBIX UICTOYHHKAX
(HayuHas U y4eOHO-Hay4Has JHUTepaTypa, CpelCcTBa
MaccoBoil nH(popmanuu, cetb MIHTEpHET U Apyrue),
KPUTUYECKU aHAM3UPOBATh XUMUYECKYIO HHPOpMa-
10, IepepadaThIBaTh €€ U UCIIOJIb30BATh B COOTBET-
CTBHHM C MIOCTABJIECHHON y4eOHOM 3aa4eii;

- BIAJETh CUCTEMOM 3HAHMI O METO1aX HAYYHOI'O I0-
3HAHUA SIBICHUU MPUPOJBI, UCIOJIb3YEMBIX B €CTe-
CTBEHHBIX HayKax U YMEHUSMU IMPUMEHATh 3THU 3Ha-
HUS TpPU DKCIEPUMEHTAIBHOM HCCJIEIOBAHUM Be-
MIECTB M JJis1 OOBACHEHHS] XMMUYECKHX SIBJICHUU,
UMEIOIIHUX MECTO B IPUPOAE NPAKTUUECKON eATeINb-
HOCTH Y€JIOBEKA U B TOBCETHEBHOM KU3HU;

OK 04. Dddexk-
THBHO B3aHWMO-
JICICTBOBATh U
paboTaTh B KOJI-
JIEKTUBE U KO-
MaHe

- TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSITEIBHO-
CTH U CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBBIKAMHU Y4YEOHO-HCCIIEI0BATEIb-
CKOM, MMPOEKTHOM U COLMAIIBHOU JIEATEIBHOCTH;
OBJjaieHne YyHUBEPCAJIbHBIMM KOMMYHUKATHB-
HBIMH 1eHCTBUSIMHU:

0) coBMeCTHas J1eATeTbHOCTD.

- YMETh IJIaHUPOBATH U BBINOJIHATh XUMAYECKUHN IKC-
NEPUMEHT (IIPEBpAILCHHUs] OPraHWYECKHX BELIECTB
IIPU HArpeBaHWU, IOJIyYECHUE HTUJICHA U HU3y4YCHHUE
€ro CBOMCTB, KAUECTBEHHBIE PEAKIIMN HA albICTUIBL,
KpaxmaJl, YKCYCHYIO KUCIIOTY; J€HaTypamus OeiaKoB
IpU HarpeBaHUU, IBETHbIE PEAKIMKU OEIKOB; MPOBO-
IUTHh PEAKIIMM MOHHOTO OOMEHA, ONpPENeNsTh CPery




- MOHMMAaTh U HWCMOJIb30BaTh NMPEUMYIIECTBA KO-
MaHJIHOM ¥ MHJIMBUIYaJIbHOU padOTHI;

- IPUHUAMATH LIEJIM COBMECTHOW JIESTEIIBHOCTH, Op-
TraHW30BBIBATh U KOOPAUHUPOBATH JAEHCTBHS IO €€
JOCTUKEHUIO: COCTABJISITH IUIAH JEHCTBUH, pacipe-
JEJISITh POJIU C YY€TOM MHEHHUM y4aCTHUKOB 00CYXK-
JaTh pe3yJIbTaThl COBMECTHOU PabOTHI;

- KOOPJMHUPOBATHh U BBINOJHATH PabOTy B yCJO-
BUSIX PEAIbHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAH-
HOTO B3aMMO/ICHCTBUSI;

- OCYLIECTBJISITh MMO3UTUBHOE CTPATETMUYECKOE MO-
BEJICHHUE B pA3JIUYHBIX CUTYallUsIX, MPOSBIAThH
TBOPUYECTBO U BOOOpaKEHUE, OBITh HMHUIIMATUBHBIM
OBJiageHne YHUBEPCAJIbHBIMH PEryJsiTHBHBIMH
AefCTBUSIMM:

') NPUHSITHE Ce0s1 M IPYTUX JI0/Iei:

- MPUHUMATh MOTUBBI U ApPTYMEHTHI IPYTHUX JIFO/ICH
IIPY AHAJIN3E PE3YNbTATOB ACATEIBHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIFOACH
Ha OIIMOKHU;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3HU-
LIAH IPYTOTO YEJIOBEKA;

BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKITUH HA CYJIb-
¢at-, kKapOOHAT- K XJIOPHI-aHUOHBI, HA KATHOH aMMO-
HUS; PeIIaTh YKCIIEPUMEHTAIBHBIC 33a/1a4H 110 TeMaM
"Metambl" 1 "Hemeramisl'") B COOTBETCTBUU C Ipa-
BUJIAMH TEXHUKUA O€30TAcCHOCTH TpU OOpaIleHUH ¢
BEIICCTBAMH H  JIAOOpaTOpPHBIM  000PYIOBaHUEM;
NPEICTABISATh PE3yJbTaThl XUMHUYECKOTO AKCIICPH-
MeHTa B (hopMe 3amucy ypaBHCHHH COOTBETCTBYIO-
IUX peaKIuil 1 GOPMyITHPOBATH BHIBOIBI HA OCHOBE
3TUX PE3yIbTATOB,;

-yMETh CaMOCTOSTEIHHO TUTAHWPOBATH M TIPOBOIUTH
XUMUYECKUN DKCIEPUMEHT (TIOJyYeHHE U U3yuYeHHE
CBOMCTB HEOPTAHMYECKUX U OPraHUYECKUX BEIECTB,
KaueCTBEHHbIEC PEAKIIMK YTIEBOJAOPOJIOB PA3IMYHBIX
KJIACCOB U KUCJIOPOJICOACPKAITUX OPTaHUIECKUX Be-
IIECTB, PEIICHNE IKCIIEPUMEHTAIILHBIX 3a/1a4 10 pac-
MTO3HABAHWIO HEOPTAaHWYCCKUX W OPTaHWYCCKUX Be-
IIECTB) C COOIOJICHUEM TpaBUil O€30MacHoro odpa-
IICHUS C BEIIeCTBAaMH U J1abOpaTOPHBIM 000pY10Ba-
HUEM, (HOPMYIUPOBATH IEJIM HCCIEIOBAHUS, MIPEI0-
CTaBJISITh B PA3IMUHON (PopMe pe3ysIbTaThl dIKCIEPH-
MEHTa, aHAJU3UPOBATh M OICHUBATh HX JIOCTOBEP-
HOCTB;




OK 07. Coneii-
CTBOBATh COXpa-
HEHUIO OKpYKaro-
e Cpelibl, pe-
cypcocoepexe-
HUIO, IPUMEHSTh
3HaHUS 00 U3Me-
HEHUU KJIMMAaTa,
NPUHIUIBI Oe-
PEXKIIUBOTO TPO-
U3BOJCTBA, 3(-
(heKTHUBHO JeHi-
CTBOBATH B Upe3-
BBIYAHBIX CUTYya-
ITUSX

B o0J1acTH 3K0710rM4€CKOr0 BOCIIMTAHUS:

- c(hOpMHUPOBAHHOCTH IKOJOTHYECKON KYIBTYPHI,
MMOHMMAHUE BIUSHUS COLUATBHO-3KOHOMHYECKUX
IPOLIECCOB HA COCTOSIHUE MPHUPOJHON U COLMANb-
HOM cpejbl, OCO3HAaHUE TJI0OANBHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIeM;

- IUIAHUPOBAHHUE U OCYUIECTBIICHHE IECHCTBUI B
OKpYXarIIed Cpelle Ha OCHOBE 3HAHUS LeEleu
YCTOMYMBOIO PAa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATUE IEVCTBUN, IPUHOCSIINX BPEL
OKPYXaroUIen Cpee;

- YMEHHE MPOrHO3UPOBATH HEOJIATONPUATHBIE IKO-
JIOTUYECKUE TIOCIIEICTBUS IPEANPUHUMAEMBbIX JICH-
CTBHI1, IPEIOTBPALIATh UX;

- pacIIMpeHUe OINbITa ACATENBHOCTU SKOJIOrHYe-
CKOU HaIpaBJIECHHOCTH;

- OBJIaJICHUE HaBBIKAMU y4e€OHO-UCCIIEI0OBATEb-
CKOM, MIPOEKTHON U COLUAIBHOM AEATEIbHOCTH;

- chopMHUPOBATH TIPEACTABJICHUS: 0 XUMHUYECKON CO-
CTaBJISIFOIIEN €CTECTBEHHOHAYYHOW KapTUHBI MUpA,
pOJIM XUMHH B TIO3HAHUU SBJICHUW MPUPOJIBI, B (Hop-
MHUPOBAHWUU MBINUICHUS W KYJbTYPbl JIMYHOCTH, €€
(GyHKITMOHATBLHON TPAaMOTHOCTH, HEOOXOAUMOMN ISt
pelieHus MPaKTUUECKUX 3a/1a9 M DKOJIOTUUECKH 000C-
HOBAaHHOTO OTHOIIECHUSI K CBOEMY 3J0POBbIO U NPHU-
pOIHOM cpenie;

- YME€Th COOJII0/IaTh MPaBUIa SKOJOTMYECKU 11eTIeCo-
00pa3HOTO MOBEJICHUS B OBITY U TPYJOBOM JEATEIb-
HOCTH B LIEJISIX COXPAHEHHS CBOETO 3I0POBbS U OKPY-
YKAIOLIEW ITPUPOIHOM CpPENbl; YUUTHIBATH OMACHOCTH
BO3JECHUCTBUS HA JKUBBIC OPTaHU3MBI ONPEACIECHHBIX
BEILIECTB, [IOHMMAsI CMBICII MOKa3aTelsl MPENeIbHON
JOITYCTUMOM KOHIIEHTPALINY;

- YMETh NMPOTHO3UPOBATH, AHATMU3UPOBATH U OLICHU-
BaTh C MO3UIIMI IKOJIOTUUYECKON OE30MacCHOCTU TO-
CJIeICTBUS OBITOBOM M MPOU3BOJICTBEHHOW JESITEIb-
HOCTH 4EJIOBEKa, CBSI3aHHON C mepepaboTKo Be-
LIECTB; UCITOJIb30BAaTh ITOJYyUYEHHBIC 3HAHUS JJISI [IPU-
HSTHS TPAMOTHBIX PEIICHUN MPOOJIeM B CUTYaIMsIX,
CBSI3aHHBIX C XUMUEH;

- YMETh OCO3HAaBaTh OMACHOCTh BO3JICUCTBUS Ha KU-
BbI€ OpPraHU3Mbl OMPEIECICHHBIX BEIIECTB, MOHUMAs




CMBICJI TIOKa3aTessl MPEAEIbHOM JOIMYyCTUMOM KOH-
[EHTPAllMU, M TOSCHATh Ha TMpPUMEpax CHOCOObI
YMEHBIICHUS U NPENOTBPALIECHUS UX BPEIHOIO BO3-
JEUCTBUS Ha OPTraHU3M YEJIOBEKA.

IIK 1.2. Obecre-
yuBaTh Oe301ac-
HYIO OKpY’Karo-
LIy10 Cpeny

B o0J1acTH 3K0JI0rM4e€CKOr0 BOCIIMTAHUS:

- c(hOpMUPOBAHHOCTh IKOJIOTHYECKON KYIBTYPHI,
MMOHMUMAHHUE BJIUAHUSA COLHAIBHO-DPKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE NMPUPOJHON M COLMAIIb-
HOI cpepl, OCO3HAHHWE TJIOOATBHOIO XapakTepa
AKOJIOTMYECKUX MTPOoOIIeM;

- IUJIAHUPOBAaHWE U OCYUIECTBJIICHUE ICHUCTBUU B
OKpPYXarIlel Ccpelle Ha OCHOBE 3HAHUS LeEJIEeH
YCTOMUYHBOTO PAa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HENIPUATHUE JECUCTBUN, IPUHOCSIIUX BPE
OKPYXaroUIen Cpee;

- YMEHUE MPOrHO3UPOBATH HEOIArOMPUSATHBIE KO-
JIOTUYECKUE TTOCIEACTBUS PEAITPUHUMAEMBIX JEH-
CTBUH, IIPEIOTBPAILATH UX;

- pacmIMpeHHue OombiTa AECATEIBHOCTUA 3KOJIOTHYE-
CKOM HaIlpaBJIEHHOCTH;

- OBJIAJICHUE HABBIKAMU y4e€OHO-UCCIICIOBATEb-
CKOM, MMPOEKTHOM U COLMAIIBHOU NEATEIbHOCTH;

- chopMHpOBaTh MPEACTABICHUS: O XUMUUECKOH CO-
CTaBJAIONIEH €CTECTBCHHOHAYYHOM KapTHUHBI MUpA,
pOJIM XUMHH B TIO3HAHUU SBJICHUN MPUPOJBI, B (HOp-
MHUPOBAHUM MBIIUICHUS W KYJbTYpPbl JUYHOCTH, €€
(yHKIHMOHATIBHOW IPaMOTHOCTH, HEOOXOAMMOU ISt
pelIeHus TPaKTUUECKUX 3a/1a4 ¥ IKOJIOTUYECKHU 000C-
HOBAHHOTO OTHOIIECHUSI K CBOEMY 3JI0POBbIO U NPHU-
POJIHOM Cpelie;

- YMeTh COOJII0/IaTh MPaBHIa SKOJOTHYECKHU 11eJ1eCO-
00pa3HOTO MOBEJICHUS B OBITY U TPYJIOBOM JEATEIIb-
HOCTH B LIEJISIX COXPAHEHHS CBOETO 3I0POBbS U OKPY-
YKAIOLIEW TMPUPOTHON CPE/bl; YUYUTHIBATh OMACHOCTH
BO3JCHCTBUS HA JKUBBIC OPTaHU3MBI OMPEAECICHHBIX
BEIIECTB, MOHMUMAsA CMBICII MOKA3aTesd NPEACIbHON
JIOITY CTUMOM KOHIIEHTPAIUK;

- YMETh MPOTHO3UPOBATH, AHAIU3UPOBATH U OLICHU-
BaTh C IO3UIMHA 3KOJIOTMYECKOH 0€30IMacHOCTH IIO-
CJEACTBUSI OBITOBOM W MPOU3BOICTBEHHOU JEATEIb-
HOCTH 4EJIOBEKa, CBSI3aHHOM C TmepepaboTKoil Be-
IIECTB; UCIOJIb30BATh MOJIYYEHHbBIC 3HAHUS JJIsI TIPU-
HSTHS TPAMOTHBIX PEIICHUN MPOOJIEeM B CUTYaIHsIX,




CBSI3aHHBIX C XMMUEH;

- YMETh OCO3HABaTh OMMACHOCTh BO3/ICUCTBUS HA KHU-
BbI€ OPTraHU3MbI OIPEICIICHHBIX BEIIECTB, TOHUMAas
CMBICJI TTOKa3aTeNs MPEACIbHON JOMYCTUMOM KOH-
IEHTPaIlUU, U TOSCHIATH Ha IPUMEpax CrocoObl
YMEHBIICHHS U MPEIOTBPAIICHUS UX BPEIHOTO BO3-
JICUCTBUS HA OPTaHU3M YEJIOBEKA.




2. CTpyKTypa M cojep:xkaHue 0011e00pa3oBaTeIbHON JUCHMILTHHBI « X UMM

2.1. O0beM AUCHUIIMHBI U BU/bI Y4eOHOH padoThl

Buj yuyeOHoii padoTsI O0bem B yacax
O0beM 00pa3oBaTe/IbHON MPOrPaMMBbI AUCHUIIIMHBI 144
B T.4.

OcHOBHOE coep:KaHue 92
BT. 4..

TEOpEeTHYECKOe 00yUIeHUE 36
MPAKTUYECKHUE 3aHITHS 38
8 M.4. KOHMPOJIbHble PabOmvl 10
nabopaTOpHbIE 3aHATUS 18
IIpogeccnoHAIBHO-OPUEHTHPOBAHHOE COIePKAHKE 40
(conep:kaHue NPUKJIATHOTO MOIYJIAA)

BT. U..

TEOpEeTUYECKOe 00yUeHUE 8
PAKTHYECKUE 3aHATUSA 20
a00paTOpHBIE 3aHITHUS 12

IIpomeskyTouHasi arrecTanus (3K3aMeH) 12




2.2. TemaTudeckuii miaad yuyeonoii mucuumiaunbl IJ1.1 Xumus

KonugecTtBo wacoB npu ouHOM (hopme 00y-

YeHUs
[Tpome-
Teope- KyTOUHas
Ne HaunmMenoBanue tem [Ipaktu- | arrecra-
Bcero THIC | yeckue 3a- s (KOH-
CKHUE 3a-
- HATHUSA CyJibTa-
UA / DK-
3aMeEH)
1. | CtpoeHue aTOMOB XUMUYe-
ckux anemeHToB. [Ipupona 2 2 0
XUMHUYECKOU CBSI3H
2. | CTpoeHre aToMOB XUMUYe-
ckux 3nemeHToB. [Ipupona 9 0 9
XUMHUYECKOH cBsi3u. Perie-
HUE IPAKTUYCCKUX 3aJaHUM
3. | [lepuogmaeckuii 3aKOH U
2 0 2
tabmuma JI.11. Menneneena
4. | Tunbl XUMHUYECKUX PEAKIIUN 2 2 0
5. | CocTaBienue ypaBHEHUN
XUMHUYECKUX PEAKIUH. 5 0 5
YpaBHEHUS OKUCIIEHUSI-BOC-
CTaHOBJICHHUSI
6. | DnekTpoiauTHYecKas AUCCO- 9 2 0
AN U MOHHBIA OOMEH
7. | JlabopaTopnas pabota No 1 2 0 9
«Peaxiu rugpomsay
8. | Kontponbuas pabota
«CTtpoeHue BellecTBa U Xu- 2 0 2
MHUYECKHE PEaKIIUm
9. | Kmaccudukanms, HOMEHKIIa-
Typa U CTPOEHHUE HEOpPraHU- 2 2 0
YECKUX BEILECTB
10. | Pemenue 3aga4 Ha pacuer
MacCOBOM 1011 (Macchl) XU-
MHYECKOT0 AjieMeHTa (co- 2 0 2
€AMHEHUS) B MOJIEKYJIe
(cmecn)
11. | Pemienue npakTUYECKUX 3a-
TaHW 10 Ki1accuuKaimm, 2 0 2
HOMEHKJIATypE U XUMHUYe-




CKUM (hOpMyJiaM HEOpPraHU-
YECKUX BEIECTB Pa3TUIHbBIX
KJIaCCOB

12.

MeTtaisl

(@)

13.

HemeTtamsl

o

14.

XUMHAYECKUE CBOMCTBA OC-
HOBHBIX KJIACCOB HEOPTaHU-
YECKHUX BEIIECTB

15.

CocraBneHue ypaBHEHHI
XUMHYECKUX PEAKIUH C yya-
CTUEM HEOPTraHUYECKUX BeE-
LIECTB

16.

JlaGopatopnas padota Ne 2
«CBolcTBa METAJIOB U HE-
METaJJIOB)

17.

HpOI/ISBOI[CTBO HCOpIraHn4c-
CKHX BCHICCTB

18.

3HaueHUE U MIPUMEHEHUE He-
OpTraHUYECKUX BEIIECTB B
OBITY U Ha MPOU3BOJICTBE

19.

KoHntposnbHas paborta
«CBOWCTBa HEOPTAHUYECKUX
BELIECTBY

20.

Knaccudukanus u ctpoenue
OpraHUYECKUX BEIIECTB

21.

Howmenknarypa opranuye-
CKHUX BEILIECTB

22,

[IpenenbHbIE YTIEBOIOPOIBI.

HenpenenvHbie u apomaTu-
YECKHE YTIIEBOIOPOIbI

23.

Kucnopoaconep:xamue co-
equHeHus. Mbljia Kak coJIn
BBICIITNX KapOOHOBBIX KHC-
JIOT

24,

A3oTcoieprKale coeuHe-
HUs (AaMUHBI 1 AMHUHOKHC-
JIOTHI, OCIIKH)

25.

Knaccudukanus u ocoden-
HOCTU OPTaHUYECKHUX PEaAK-
unil. PeakiMOHHBIE LIEHTPBI.
Panukanbr

26.

Pemenune nenouek npespa-
IIEHU HA TEHETUYECKYIO




CBSI3b MEXKJY KJIacCaMU Op-
TaHWYECKUX COCTMHEHUM.
Pemenne pacuetHsIx 3a1a4
10 YPaBHEHHUSAM PEAKLIMM C
y4aCTUEM OPTaHUYECKUX Be-
LICCTB

217,

JlabopatopHas pabora Ne 3
«ITomydyenne STHIICHA U U3Y-
YCHHE €T0 CBOMCTBY

28.

buooprannueckue coenne-
Huda. IIpumenenue u Ouosno-
I'MYECKasi poJib YIJIEBOJIOB

29.

HyxkiienHoBbIE KHCIIOTHBI: CO-
craB u crpoeHue. [Ipousson-
CTBO Y IPUMEHEHHUE OpraHu-
YECKUX BEUIECTB B TPOMBIIII-
JIEHHOCTH

30.

Pemenne npaktuko-opueH-
TUPOBAHHBIX 3a/IaHUU I10 CO-
CTaBJICHUIO XUMHYECKUX pe-
AKIUH, OTPAXKAOIINUX XUMHU-
YECKYI0 aKTUBHOCTh OpTraHU-
YECKUX COCIMHEHUI B pa3-
JIMYHBIX Cpeaax

31.

KoHntposnbHas paborta
«CTpyKTypa u CBOMCTBA Op-
raHUYECKUX BEILIECTBY

32.

Kunernueckue 3akoHOMEp-
HOCTH MIPOTEKAHUS XUMHUYE-
CKHUX pEaKIUn

33.

JlabopatopHas paborta Ne 4
«M3yueHne 3aBUCUMOCTH
CKOPOCTU XUMHUYECKOH peaK-
MU OT KOHLIEHTPALINM pea-
TUPYIOLIUX BEUIECTB U TEM-
nepaTypsl

34,

TepMoauHaMHUYECKHUE 3aKO0-
HOMEPHOCTH MPOTEKAHUS
XAMUYECKUX peakinil. Pas-
HOBECHE XMMUYECKHUX PEaK-
105051

35.

[Tpunuun Jle IlaTenbe




36.

Jlabopatopnas pabota Ne 5
«M3y4yeHne BIUSHUS pa3iInd-
HBIX ()aKTOPOB Ha CMEIICHUE
XHUMHUYECKOTO PAaBHOBECHS»

37.

KonTponbnas pabota «Cxko-
POCTh XUMUYECKOW PEaKIiu
M XHMHUYECKOE PABHOBECHE»

38.

JlucniepcHble CUCTEMBI U
(bakTOphl UX YCTOMYMBOCTH

39.

Pemenue 3amau Ha npuro-
TOBJICHHE pacTBOpOB. Pere-
HUE IPAKTUKO-OPUEHTUPO-
BAHHBIX PACYETHBIX 3aJIaHUN
Ha JUCIEPCHBIE CUCTEMBI

40.

Jlabopatopnas pabota Ne 6
«IIpuroroBrienue pacTBo-
pPOB»

41.

JlabopatopHas pabota Ne 7
«HccnemoBanne qucnepce-
HBIX CUCTEM)

42.

KontposnbHas padorta «Jluc-
MIEPCHBIE CHCTEMBI»

43.

OGHapy>kxeHue HeopraHuye-
CKHMX KaTHOHOB M aHMOHOB

44,

JlabopaTtopHas paborta Ne 8
«O0HapyKeHHe HEOPTaHU-
YECKUX BEUIECTB (KATUOHOB
|-VI rpynm win aHMOHOB) C
UCIIOJIb30BAaHUEM KaueCTBEH-
HBIX aHAJTUTHYCCKUX peaK-
05051

45.

OOGHapy>XxeHue opraHuye-
CKHMX BEIIECTB OTAEIBHBIX
KJIACCOB C UCIOJIb30BAHUEM
Ka4EeCTBEHHBIX pEaKIu

46.

Jlabopatopnas pabota Ne 9
«OOHapyXeHHe OpraHuye-
CKUX CO€IUHEHUU OTIEIIb-

HBIX KJIACCOBY

47.

Dkonoruueckas oe3orac-
HOCTB IOCJIEACTBUU OBITO-
BOU M NMPOU3BOIACTBEHHOM
JIeATEILHOCTH YeI0BEKa




48.

AHnanu3 uH(pOpMaIuu o mpo-
W3BOJICTBEHHOU JICSATEITHHO-
CTH YeJIOBEKa

49.

JlabopaTopnas paborta Ne 10
«OcHOBBI TabOPATOPHOI
PaKTUKID

50.

BrinosHeHNE TUITOBBIX pac-
YCTOB I10 TCMATHUKC OKCIICPHU-
MCHTaA

ol

O6paboTKa JaHHBIX, aHAH3
Y OIIEHKA HX JIOCTOBEPHOCTH

52,

[IpencraBienue pe3ynbTaToB
DKCIIEPUMEHTA B PA3IUYHON

dbopme

53.

XHUMHUYECKHUH aHAIU3 MPoo
BO/IbI

o4,

CrocoObl BEIpaKEHUS KOH-
IIEHTPAIIMH PACTBOPOB

55.

Jlabopartopnas padota Ne 11
«HccaemoBanne xuMmuue-
CKOI'0 cOCTaBa mpod BOABI»

56.

XUMHYECKAN KOHTPOJIb Ka-
4eCTBa MPOAYKTOB MUTAHUS

o7.

Opranuyeckue U HEOpraHu-
YECKHE BEILECTBA, BXOSIINE
B COCTaB MPOJIYKTOB MHUTA-
HUs

58.

Jlabopartopnas pabota Ne 12
«HccaenoBanne xumMmuue-
CKOT'O COCTaBa MPOIYKTOB
MTATAHUS

99.

XUMUYECKHUI aHaIU3 MPoo
TIOYBBI

60.

O6mactu Ha3HaueHUs (TIPU-
MEHEHUS1) TOUBBI, UCXOS U3
KaueCTBEHHOT'O U KOJINYe-
CTBEHHOT'O COCTaBa. AHAIIN3
HOPMAaTUBHOW TIOKYMEHTa-
ITUH

61.

Jlaboparopnas padota Ne 13
«MccnenoBanne xumMuye-
CKOTO COCTaBa mpod MOYBBD»

62.

UccnenoBanue 00bEKTOB
ounochepsl




63.

UccnenoBanue 00bEKTOB
ounochepsl

64.

[Ipencrapiienue pe3ysibTaToOB
BBITIOJTHEHHSI y4eOHO-HcCIe-
JOBaTEIILCKUAX MMPOEKTOB
(BBICTYTIIICHUE C MTPE3EHTa-
1yen)

65.

JlabopatopHas pabota Ne 14
«HMccnenoBanue npeaioxKeH-
HOT0 00BEKTa Ha KUCIIOT-
HOCTb, IEJTOYHOCTh, XUMH-
YECKHUI COCTaB)

66.

JlaGopaTopnas padota Ne 15
«O06paboTKa pe3yabTaToOB
nucciaenoanus. OeHKa Ka-
YeCcTBa UCCIIEAYEMOTro 00b-
€KTa, UCXOJIs U3 Pe3yJIbTaTOB
XUMHUYECKOTO aHaJIN3ay

67.

IIpomexyTouyHas arrecra-
uusi: JK3aMeH

12

6/6

68.

BCEI'O

144

44

88

12




2.3. TemaTuveckuii miaH u cogep:xxanue qucuumannbl IJ1.01 Xumus

DopMmu-
Haumenosa- Oone
HHe pa3Ie/IoB Conep:xkanue yueOHOro MmaTepuasa (OCHOBHOE H IIpO(l)eCCI/IOHaJILHO:OpI/IeHTI/IpO- v ug. | PYEMBIE
" TeM BaHHOE), JIJA00OpPAaTOPHbIE M MPAKTUYECKHE 3aHATHS, MPUKJIATHON MOAYJIb COB KOMIIe-
TEHUIHH
OcHOBHOE coJIep;KaHue 92
Paznen 1. OcCHOBBI CTPOEHHS BelleCTBA 6
Tema 1.1. OCHOBHOE Co/Iep:KaHue 4 OK 01
Crpoenue CoBpemeHHas MOJIelIb CTPOEHUS aToMa. DJIEKTpOHHas KoHpurypamus aroma. Knaccu-
aTOMOB XUMH- |(pUKALKSI XUMHUCCKHUX 3JIEMEHTOB (S-, P-, d-35eMenTsI). BaneHTHbIe 21eKTpoHbI. Ba-
YECKHUX 3JIC-  [JICHTHOCTh. DJEKTPOHHAS MPUPOJA XUMUYECKOU CBSI3U. DIEKTPOOTPUIIATEILHOCTh. KO-
MEHTOB ¥ TIPH- |BaJICHTHAs CBS3b, €€ PA3HOBUIHOCTU U MEXaHU3MbI 00pa30BaHus (OOMEHHBIN U J0-
poJia XMMHUYe- |HOpHO-aKIenTopHBIN). MoHHas cBs3b. MeTannmnyeckas cBsizb. BomopoaHas cBA3b.
CKOU CBSI3H MeXMOJNEeKyJIApHbIE B3aUMOICHCTBUSL.
N3oTomnsl, 0CHOBHOE U BO30YKJICHHOE COCTOSIHHE aTOMa, THOPUAN3AIMs aTOMHBIX Op-
ouTasei.
Petienne mpakTUYeCKUX 3aJlaHUi HA COCTABJICHHUE YJIEKTPOHHO-TPAPUIECKUX POopMYIT
AJEMEHTOB 1—4 nepnoos.
Penrenue 3aanuii Ha UCMIOJIB30BAHUE XUMUYECKOW CUMBOJIMKA M Ha3BaHUM COCJIMHE-
HUM 0 HOMEHKJIAType MEXIYHAPOIHOTO COI03a TEOPETUUECKON U MPUKIIATHON XUMUHU
Y TPUBHAIBHBIX Ha3BaHUM JJISI COCTABJICHUSI XUMUUECKUX (POPMYJT IBYXaTOMHBIX CO-
eMHEeHUI (OKCUAOB, CYJIb(PUIOB, THAPUIOB U T.I1.) U JPYTUX HEOPTaHUUECKUX COCIH-
HEHUH OTIEIBHBIX KJIAaCCOB.
Teopernueckne 3aHsATHSI 2
1. Teopetnueckoe 3ansitue Ne 1 «CTpoeHre aTOMOB XMMUYECKUX 3JIeMEeHTOB. [Tpu- 2
pOJila XUMHAYECKOMN CBSI3M)
2

IIpakTH4eckue 3aHATHS




1. [IpakTtueckoe 3anstue Ne 1 «CTpoeHue aToMOB XMMUYECKUX 3JIeMeHTOB. [Ipupoa
XAMHUYECKOM CBsI3U. PellieHne npakTHYeCKUX 3aJaHUN

Tema 1.2.
[Tepuoanue-
CKMHU 3aKOH U
tabmuma J1.11.
Menneneena

OcHOBHOE coaepxaHue

[Tepuoanueckas cucrema xuMudeckux 3aemMeHToB .M. MenneneeBa. @usnueckui
cMmbici [Tepunoandeckoro 3akona JI.M. MeHneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKHUX AJIEMEHTOB, 00pa3yeMbIX UMHU IIPOCTHIX U CIIOKHBIX BEIIECTB B
COOTBETCTBHHM C MOJIOKEHUEM XMMHUUYECKOT0 3JieMeHTa B [leproandeckoit cucreme.
MupoBo33peHueckoe U HayuHoe 3HaueHue [lepuonnyeckoro 3akona J{.11. Mennene-
ea. [Ipornosel JI.11. MenaeneeBa. OTKpBITUE HOBBIX XUMHUYECKUX JJIIEMEHTOB.
Pemenre npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IAHUN HA XAPAKTEPU3ALINIO
XUMHUUYECKHUX JIEMEHTOB «MeTaunueckre / HeMEeTaNIMueCKrUe CBOMCTBA, AJIEKTPOOT-
PHULIATETBHOCTH U CPOACTBO K AJIEKTPOHY XUMHUYECKUX JIEMEHTOB B COOTBETCTBUE C
MX 3JIEKTPOHHBIM CTPOCHHUEM U MOJIOKECHUEM B IEPUOJUUECKON CUCTEME XUMUYECKUX
anemenToB [[.M. MeHpaeneeBay.

IIpakTHYyecKue 3aHATHS

1. Ilpaktuyeckoe 3ausatue Ne 2 «Ilepuonnueckuii 3akon u Tabnuna .M. Mennene-
€Ba»

OK 01
OK 02

Pasznes 2. XuMu4eckne peakumu

10

Tema 2.1.
Tuner xumn-
YECKHUX pPeaK-
105071

OcHoOBHOE coaepxaHue

Knaccuduxanus v TUIIbI XUMHUYECKUX PEAKIMM C y4acTUEM HEOPTraHUYECKUX Be-
niectB. KonnuecTBeHHbIE OTHOIIEHUS! B XUMUH. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHbI
B XMMHH U PACUETHI IO YPABHEHUSAM XUMHUYECKUX peakiuii. MoJb KaKk eIMHUIA KOJIU-
4yecTBa BenlecTBa. MossipHas Macca. 3aKOHbI COXPAHEHHUSI MAaCChl M DHEPTUH. 3aKOH
ABoraapo. Monsipabiii 00beM ra3zoB. OTHOCUTENbHAS TNIOTHOCTh Ta30B.

Peakiuu xomriekcooOpa3oBaHusl ¢ y4aCTHEM HEOPTaHMUECKUX BEIIECTB (Ha IPUMEPE
TUJPOKCOKOMILJIEKCOB IIMHKA U aTIOMUHUS).

CocraBneHue ypaBHEHHI peaklMii COeIMHEHUS, PA3JI0KEHUs, 3aMEeILIeHHs, OOMEHa.
YpaBHeHUs peakiuii TOpeHusi, HOHHOr0 0OMeHa, OKUCJICHUSI-BOCCTAHOBJICHHS.

OK 01




PacueT KonmuecTBEeHHBIX XapaKTEPUCTUK NUCXOIHBIX BEIIECTB M MPOAYKTOB PEAKITHH.
PacueT KonmuecTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIIMH COSAMHEHUS, €CITH OTHO
U3 BEIIECTB JIaHO B U30BITKE W/WIIK CONIEPKUT puMecH. Pacuer maccoBoit min o0bem-
HOW JTOJTH BBIXO0J1a TIPOTyKTa PEAKIIMK COSAMHEHUS OT TEOPETHUECKH BO3MOXKHOTO.
PacyeT 00beMHBIX OTHOIIIEHHH Ta30B. PacueT macchl (00beM, KOJIMYECTBO BEIECTBA)
MPOYyKTa PEAKIINH, €CJIM OAHO M3 BEIIECTB IaHO B BUJIC PACTBOPA C OMPEIACICHHON
MacCOBOM JI0JICH pacTBOPCHHOTO BEIIIECTBA.

VYpaBHEHUS OKHUCIICHUSA-BOCCTaHOBICHUS. CTeneHb okuciieHus. OKUCIUTENb U BOCCTa-
HOBUTENb. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIUU B IPUPO/IE, TPOU3BOICTBEH-
HBIX IMIPOIIECCAX U KU3HEIEATEILHOCTH OpraHu3MoB. OKHUCIUTEIbHO-BOCCTAHOBUTEIb-
HBIN noTeHman cpeapl. CocTaBlieHHE U ypaBHUBAHUE OKUCIUTEIHHO-BOCCTAHOBHU-
TEJBHBIX PEAKIU METOJO0M IJIEKTPOHHOTO OanaHca. TUIIHMYHBIE HEOPTAHUUYECKHE
OKHUCJIMTENIM ¥ BOCCTAHOBUTENH. DIJICKTPOJIM3 PACTBOPOB U PACILIABOB COJICH.

TeopeTuqecmle 3aHATHUSA

1. Teopetnueckoe 3ausTHE Ne 2 « THUIBI XUMUYIECKUX PEAKITHI

IIpakTHYyecKue 3aHATHS

1. Ilpaktudeckoe 3ausatue Ne 3 «CocraBiieHne ypaBHEHHN XUMUYECKUX PEAKITUN.
YpaBHEHUSI OKUCIICHUSI-BOCCTAHOBJICHUS »

NINININ

Tema 2.2.
DIIEKTPOJUTHU-
yecKkas JUCCO-
IIMaIys 1 HOH-
HBIA OOMEH

OcHOBHOE coaepxaHue

Teopus 3neKTpoaUTHYECKO nucconuanuu. Peakunu nonHoro oomena. CocraBiieHue
peakuii HOHHOTO OOMEHA IMyTEM COCTABJICHMS MX IMOJHBIX U COKPAIIEHHBIX MOHHBIX
YpPaBHEHUM.

['maponus coneil. 3HaueHue ruapoIn3a B OMOJIOTUYECKUX OOMEHHBIX MTpoLeccax.
[IpumeHeHue ruIpoiM3a B IPOMBIIIJIEHHOCTH.

HccnenoBanue cpebl paCTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMH U CIa0bIMH MPO-
TOJINTAMH, U UX PEaKluil C pacCTBOpaMHU I1eJ0ouHu 1 kapOoHnarta HaTpus. CocTaBiieHue
pEaKLHUN THAPOJIN3a COJEH.

Teopernyeckue 3aHATHSA

OK 01




1. Teopernueckoe 3ansitre Ne 3 « DNEKTPOIUTHUECKAS TUCCOIMALINA U MOHHBIN 00- 2
MEH)
JlaGopaTopHble 3aHATHS 2
1. JTaboparopHast pabota Ne 1 «Peakuuu ruiposinzay. 2
KonTpoJsabHasn
patora 1 1. Kontposbhas pabota «CTpoeHHE BEIIECTBA U XUMUUECKUE PEAKITUNY. 2
Pa3znes 3. CTpoeHue U CBOHCTBA HEOPTAHMYECKHUX BEIIECTB 22
Tema 3.1. OcHOBHOE coJIep;KaHue 6 OK 01
Knaccuduka- | IIpeamer HeopraHuueckoi XuMuK. B3anMocBs3b Heopranndeckux Bemects. Kiraccu- OK 02

1151, HOMEHKJIa-
Typa U CTpoe-
HUE HEOPTraHU-
YECKHUX Be-
IIECTB

¢ukanus HeopraHnyeckux Bemects. [IpocTsie u ciokHble BemecTBa. OCHOBHBIE
KJIACChI CIIOKHBIX BEIECTB (OKCHUIbI, THIPOKCH/IbI, KUCIIOTHI, conn). HoMeHknaTypa u
Ha3BaHUE HEOPTaHMYECKUX BEIIECTB UCXOAS U3 UX XUMHUUYECKON (DOPMYJIbI HITU CO-
CTaBJICHUE XUMHUYECKOU (POPMYJIBI HCXO/S U3 HA3BaHUS BEIECTBA MO MEXTyHAPOI-
HOW WJIA TPUBHUAIIBHON HOMEHKJIAType.

MexmMonekyisspHble B3auMoAencTBus. Kpucrammornaparel. ArperaTHble COCTOSTHUSA
BeecTBa. Kpucrammueckue u amopgHble BemecTBa. THIIBI KpUCTATNIMYECKHUX Pellie-
TOK (aTOMHasi, MOJICKYJISIpHAs, MOHHAs, MEeTaJITNYecKasi). 3aBUCUMOCTh (PU3HUYECKUX
CBOMCTB BEILIECTBA OT TUIA KpUCTAIUIMYECKON pereTku. [Ipuunnbl MHOrooOpasus Be-
LIECTB.

COBpeMeHHI)Ie MNpcaACTaBJICHUA O CTPOCHHMH TBCPABIX, KHUIKUX H F&3006pa3HI>IX BC-

mecTB. JKuakne KpucTauibl.

Pemenue 3aay Ha pacyeT MaccoBOM J10J1M (MACChl) XUMHUYECKOTO dJIEMEHTA (CoeuHe-

HUS) B MOJIEKYJIe (CMeCH).

Pemenue nmpakTH4ecKuX 3alaHUi 10 KJIaCCU(PUKALUU, HOMEHKIATYPE U XUMUYECKUM
dbopmysiaM HEOpraHUYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB (HA3bIBaTh U COCTABIIATH

(bopMyJIbl XUMHUYECKUX BELIECTB, ONPEAENATh MPUHAJICKHOCTD K KJIaccy).
Hctounnku xumudeckoid nHdopmaiuu (HaydHasi 1 ydeOHO-Hay4dHasl JINTepaTypa,
cpencTBa MaccoBoi uHpopmanuu, cetb MIHTepuer u apyrue). [louck nundopmanuu no
Ha3BaHUSM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (hOpMyJIaM.




TeopeaneCKne 3aHATHUA

Teopetnueckoe 3anstue Ne 4 «Knaccudukaiysi, HOMEHKIIATypa U CTPOCHUE HEOpra-
HUYECKHX BEHICCTBY

IIpakTHyeckue 3aHATHS

[TpakTuueckoe 3anarue Ne 4 «PemeHue 3aga4 Ha pacueT MacCoOBOM JI0JIM (MaccChl) Xu-
MHMYECKOT0 AJIEMEHTA (COSMHEHUS) B MOJIEKYJIE (CMECH).)»

[TpakTrueckoe 3austue No 5 «Perenne mpakTHUeCKUX 3aJaHuUi 10 KiIacCuPHUKAIIH,
HOMEHKJIaType U XUMHUYECKUM (hOpMYyJIaM HEOPraHUYECKUX BEIIECTB PA3IMYHbIX
KJIACCOBY

Tema 3.2. Ou-
3UKO-XUMHUYEC-
CKHE CBOMCTBA
HEOpraHuye-

CKHUX BEIICCTB

OcHOBHOE coaep:xaHue

10

Oo6mue pusnyeckue U XMMUYECKre CBOMCTBA MeTauioB. CIocoObI MOTyYeHusl. 3Ha-
YEHHE METAJIOB U HEMETAJUIOB B MPHUPO/JIE U )KUZHEACATEIIBHOCTH YEIIOBEKA U Opra-
HKU3MOB. Koppo3us MeTaioB: BUIbI KOPPO3HUH, CLIOCOOBI 3aIIUTHl METAJIJIOB OT KOPPO-
3UMU.

OO6mue ¢pusnyeckre 1 XUMUYECKHE CBONCTBA HEMETAUIOB. TUMMYHBIE CBOMCTBA Me-
tamuioB [Y— YII rpynn. Knaccudukanus 1 HOMEHKIaTypa COEIMHEHU HEMETAJIOB.
KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B MPUPO/IE.

3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MTPOCTHIX BEIIECTB, BOJIOPOJHBIX COEIUHE-
HUM, BBICIIMX OKCUIOB U TUIPOKCUIOB.

CocraBiieHUE ypaBHEHU XUMHUECKUX PEAKIIMI C y4aCTUEM HPOCTHIX U CIOKHBIX HE-
OpPraHUYECKUX BEIIECTB: OKCUIOB METAJIJIOB, HEMETAJIJIOB M aM(OTEPHBIX 2JIEMEHTOB;
HEOPTaHUYECKUX KUCIIOT, OCHOBAaHUH M aM(pOTEPHBIX TUAPOKCHIOB, HEOPTAHUYECKUX
COJIEH, XapaKTEPU3YIOLINX UX CBOMCTBA.

HccnenoBanne puU3NUeCKNX U XMMUYECKUX CBOMCTB METAIIOB M HEMETAIUIOB. Perre-
HUE SKCIEPUMEHTAIBHBIX 3314 MO CBOMCTBAM XUMHUYECKAM CBOMCTBAM METAJJIOB U
HEMETAJIJIOB, M0 PACIIO3HABAHUIO U MOJYYEHHUIO COCTMHEHUN METAJIJIOB U HEMETAJIOB.

Teopernueckue 3aHsITHA

1. TeopeTnueckoe 3ansitue Ne 5 « MeTaab

N

2. Teopernueckoe 3anarue Ne 6 «HemeTtamib

OK 01
OK 02




3. Teopetnueckoe 3ansitre Ne 7 « XMuMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHU-
YECKUX BEHIECTB (OKCHUJIOB, TUAPOKCUIOB, KHCIIOT, COJIEH U JIp.)»

HpaKaneCRne 3aHATUA

1. Ilpaktuyeckoe 3anstue Ne 6 «CocraBieHre ypaBHEHII XUMHUYECKUX PEAKIIU ¢ y4a-
CTHEM HEOPTaHMYECKUX BEIIECTBY

JlabopaTopHbIe 3aHATHS

1. JJabopatopHas paborta Ne 2 «CBolicTBa METAJUIOB M HEMETAJIIIOBY.

N

Tema 3.3. IIpo-
U3BOJICTBO He-
OpraHUYEeCKUX
BEILIECTB. 3HA-
YeHHUE U MpUMe-
HEHUE B OBITY U
Ha TIPOU3BO/]I-
CTBE

OcHOBHOE coJIep;KaHue

OO1ue npeacTaBieHUs] O MPOMBIIUICHHBIX CIOCO0axX MOJIyYeHUS XUMHYECKUX Be-
1iecTB (Ha MpUMepe MPOU3BOJICTBA aMMHUAKa, CEPHOU KUCIIOTHI).

UYepHas u neTHas MeTautyprus. IIpaktuyeckoe npuMEHEHUE MIEKTPOIN3a IS MOJLy-
YEHUS IIEJTOYHBIX, HIEJIOYHO3EMENBHBIX METAIIOB U aTtOMUHHUS. CTEKJIO U CHIIMKaTHAs
IPOMBIIUIEHHOCTb.

Pemenne mpakTMKO-OpHEHTUPOBAHHBIX 3aJaHUN O POJIM HEOPTAHUYECKOW XUMHH B pa3-
BUTUHA MEIUUMHBI, CO3JaHUM HOBBIX MaTE€pUajoB (B CTPOUTEIBCTBE U JP. OTPACISIX
IPOMBIIUIEHHOCTH ), HOBBIX UCTOYHUKOB SHEPTHH (AJIbTEPHATUBHBIE UCTOUHUKHU SHEP-
I'MH) B pEUIEHUH TPOOJIEM IKOJIOTHUECKOW, SJHEPreTUUECKON U MUIIEBON 0€3011aCHOCTH.
ITpoOaema 0TX0/10B ¥ MOOOYHBIX TPOYKTOB.

Teopernueckue 3aHATHHA

1. Teopetnueckoe 3anstre Ne 8 «IIpon3BOCTBO HEOPraHUYECKHUX BEIIECTBY»

IIpakTHYeCcKHe 3aHATHS

1. IIpakTrueckoe 3ansaTre Ne 7 «3HaueHUE U TPUMEHEHNE HEOPTaHUYECKUX BEILECTB
B OBITY U Ha IPOM3BOJICTBE)

NINININ

KonTtpoJsbHasn
pabora 2

1. KontposnbHas pabora «CBoiicTBa HEOPTAHUUYECKHUX BEILIECTBY.

OK 01
OK 02

Pa3gea 4.

CTpoeHue M CBOIICTBAa OPraHMYeCKHUX BelleCTB

24

OcHOBHOE coaep:xkaHue

OK 01




Tema 4.1.
Kiaccuduxka-
1IUs, CTPOCHHUE
Y HOMCHKJIa-
Typa OpraHuye-
CKHX BEILIECTB

[Ipenmer oprannyeckoi XuMnuu. B3anMOCBsI3b HEOPTAHUUYECKUX U OPTaHUYECKUX Be-
IIECTB.

XUMHUYECKOE CTPOCHHE KAK MOPSAAOK COCTMHEHUSI AaTOMOB B MOJIEKYJIE COTJIACHO UX Ba-
JeHTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOCHHSI OPTaHUYECKUX CO-
eaquHeHni A.M. bytiepoBa. YrinepoaHbIl CKEIET OPraHM4ecKOM MOJIEKYJIbl. Moneky-
JSIpHBIE U CTPYKTYpHBIE (pa3BEepHYTHIC, COKpPALICHHBIE) XUMHUUECKHE (HOopMyJibl. 3aBu-
CHMOCTb CBOMCTB BEIIIECTB OT XMMHUUYECKOI'0 CTPOCHUS MOJIEKYJI. MI30Mepusi 1 U30MEpPhI
(cTpykTypHas, reomeTpudeckas (1uc-tpaHc-uzomepusi). KpaTHocTh XuMHUeCcKOM
CBSI3HU.

[Tonsitue o pyHkimonansHoM rpynmne. [IpuHIUIBI KIaccupUKaIi OPraHUueCKuX Co-
eauHeHu. Mex1yHapoaHasi HOMEHKJIaTypa Y MPUHLINUIBI HOMEHKJIATypbl OpraHnye-
CKUX COCIUHCHUMU.

HoMenknaTypa opraHu4ecKuX COSIMHEHUIN OTJIETbHBIX KJIACCOB (HACHIIIEHHbIE, HEHA-
CBIIIICHHBIC U APOMATUUECKHE YTIIEBOIOPOIbI, CIUPTHI, PEHOIBI, aTbJAET b, KETOHBI,
KapOOHOBBIE KUCJIOTHI U Ap.) CocTaBiIeHUE MOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
dbopMyJ1 OpraHUYECKUX BEIIECTB OTACIBHBIX KJIACCOB, UCIIOJIB3YS UX HA3BAHUS MO CH-
CTEMaTHYECKON HOMEeHKIaType. Pacuetsl mpocTteiiieit hopmMyibl OpraHMuecKoi Mo-
JICKYJIbI, HICXOJIsl U3 DJIEMEHTHOTO cocTaa (B %).

Teopernueckne 3aHATHS 2

1. Teopetuueckoe 3ausitue Ne 9 «Knaccuduxaius u cTpoeHne OpraHUYECKUX Be- 2

IIICCTBY

IpakTHyeckne 3aHATHUSA 2

1. Ilpaktuyeckoe 3ausatue Ne 8 «HomeHkIaTypa opraHu4ecKux BEIIECTBY 2
Tema 4.2. OcHOBHOE coaep:xaHue 12 OK 01
CrolicTBa opra- | ®uU3HKO-XUMHYECKHAE CBOMCTBA OPraHUYECKUX COESAMHEHHMH OTAENBHBIX KIIAcCOB (0CO- OK 02

HHUYECKHUX CO-
eIMHEeHUH

OCHHOCTH KJIacCU(UKAIINY U HOMEHKIIATYyphl BHYTPHU KJIACCa; TOMOJIOTHIECKHUM P U
oOmiast popmyia; usomepusi; puznueckue CBOMCTBA; XUMHUUECKUE CBOMCTBA; CITIOCOOBI
MOJIYYECHHUS]).




[IpenenpHbIe yrieBoaopoabl. ['opeHne MeTana Kak OJIMH U3 OCHOBHBIX HCTOYHHUKOB
TEIUIa B MPOMBIIIJICHHOCTH U ObITY. CBOMCTBA MPUPOAHBIX YTIIEBOJAOPOAOB, HAXOXK/Ie-
HUE B IPUPOJE U IPUMEHEHHE AIIKAHOBY»

HenpenenbHble n apomaTuyeckue yriaeBogopoasl. [lommMepnsanus 3THIIEHA KakK OC-
HOBHOE HAIIPABJICHUE €0 UCIIOJIb30BaHus. ['OpeHune aneTuneHa Kak HICTOYHUK BBICO-
KOTEMIIEpaTypPHOTO TUIAMEHH JIJIS CBAPKH U PE3KU METAJLIOB

Kucnoponconepxaiue coeAMHeHNs (CIUPTHI U IPOCThIE A3PUPHI, PEHOBI, ATbETHUIbI
Y KE€TOHBI, KapOOHOBBIE KMCIIOTHI M UX IPOU3BOAHbIE). [IpakTHUecKkoe mpUMeHEHNE
STUJICHTJIMKOJISL, TIIMLepuHa, (eHona. [Ilpumenenue Gpopmanbaeruia, aeraibaeruia,
YKCYCHOM KUCJIOTBL. MbljIa Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT. Morolue cBOu-
CTBa MBbLIA.

Knaccudukanusa u 0coOOEHHOCTH OpraHMYecKuX peakuuii. Peakumonnsie neHTpsl. Pa-
nvKansl. [lepBoHavabHBIE TOHATHS O TUMAX U MEXAHU3MAX OPTAaHUYECKUX PEAKIIUM.
Pemrenne nenovex npeBpalieHnii Ha TEHETUYECKYIO CBA3b MEKy KJIACCAMHU OpTaHU-
YECKUX COCTMHEHUM C COCTABJICHUEM Ha3BaHUN OPTAHUYECKUX COEAUHEHUN 110 TPH-
BHAJILHOW WJIM MEXTyHAPOJHOM CHCTEMATUYECKON HOMEHKJIaType. Pemenue pacuer-
HBIX 33724 10 YPAaBHEHUSAM PEAKIU C yYaCTUEM OPTraHUYECKUX BELIECTB.

[Tonmy4yenue 3TuiIeHa U3 3TAHOJIA B TAOOPATOPUU U U3YUYEHUE €r0 (PU3UUYECKUX U XUMU-
4eCKUX CBOMCTB. COoCTaBI€HUE peaKIUI IPUCOECAUHEHUS U OKUCIIEHUS HA IIPUMEPE
sTUIIEHA. Pellienne pacueTHbIX 3a/1a4 ¢ UCIIOIb30BAaHUEM INIOTHOCTH T'a30B I10 BOJO-

POy Y BO3AYXY.

Teopernueckue 3aHATHA

1. Teopernueckoe 3anstue Ne 10 «IIpenenbable yrieBogopoasl. HempenensHbie U apo-
MAaTUYECKHUE YTIIEBOAOPOIbI»

2. Teopetuueckoe 3anstue Ne 11 «Kucnopoacoaepxkariue coequHeHus. Mblia Kak COu
BBICITMX KAPOOHOBBIX KHUCIIOT)

3. Teopetnueckoe 3ausatue Ne 12 «A3oTcoaepkaiiue CoequHeHns (AaMUHBI 1 aMUHOKHC-
JIOTHI, OCIIKH ))




4. Teopetnueckoe 3anatue Ne 13 «Knmaccuduxarus 1 0COOCHHOCTH OPTaHHYECKHUX Pe-

akuui. PeaknimoHnHbie EHTPHI. Pankanb 2

IIpakTHyeckue 3aHATHS 2

1. ITpaktuyeckoe 3ausatue Ne 9 «Pemenue nenovek npeBpaiieHuii Ha TeHETUYECKYIO

CBS3b MEXIY KJIaCCaMU OpPTraHUYECKUX COCIMHEHU. Pellienne pacueTHbIX 3a/1a4 1o 2

ypaBHEHUSIM PeaKlUi ¢ y4acTUEM OPraHUYECKHUX BEIECTB.)»

JlabopaTopHbIe 3aHATHS 2

1. JTabopaTopHas pabota Ne 3 «IlomydyeHne 3TuaeHa U M3YYEHHUE €ro CBOMCTBY. 2
Tema 4.3. Op- | OcHOBHOE cOIepKAHUE 6 OK 01
raHU4eCKue Be- | buooprannyeckue coenuHeHus. [IpuMeHeHne W OHOJOTMYECKasl POJIb YTIIEBOOB. OK 02

IIIECTBA B KU3-
HEJICSITEIbHO-
CTH YEeJIOBEKa.
[TpousBoacTBO
1 IPUMECHCHUE
OPTaHUYECKUX
BEIIIECTB B IPO-
MBIIIJIEHHOCTHU

OxucieHue yrieBoJoB — UICTOYHHUK SHEPTUH KHUBBIX OpraHu3MoB. O0acTu mpuMeHe-
HUSL aMUHOKHUCNOT. [IpeBpamienuss 0enkoB nuiy B opraHu3Mme. buonornueckue QpyHk-
uuu 0enkoB. buonornyeckue GpyHKIUH KUPOB. Poib Oprannyeckoil XUMHUH B PEILIEHUH
npo0JieM MUIEeBOI O€30MaCHOCTH.

HyxkiienHOBBIE KMCTIOTBI: COCTAB U CTPOCHHE.

Crpoenue Hykieotu10B. CoctaB HykJienHoBbIX kucioT (JIHK, PHK). Ponb nykieu-
HOBBIX KHCJIOT B KU3HEACATEIBHOCTH OPTaHU3MOB.

[Tpon3BOACTBO OPraHMYECKUX BEIIECTB: MPOU3BOACTBO METAHOJIA, TEpepadOTKa HEPTH.
[TonmuaTHIIeH KaK KPYITHOTOHHAYKHBIM ITPOAYKT XMMUAUYECKOI0 ITpon3BoAcTBa. [IpumeHne-
HUE ITUJICHA.

[Ipon3BOACTBO U MPUMEHEHUE KayUyKa U PE3UHBI.

CuHTEeTHYECKHE U NCKYCCTBEHHBIE BOJIOKHA, X CTPOCHHE, CBOKCTBA.

[IpakTrueckoe ucnoyib30BaHue BOJIOKOH. CHHTETHUECKUE TUIEHKHU: W30S 1JIs IIPO-
BOJ/IOB, MEMOpAHBI JJI1 OPECHEHUS BOJbI, 3AIIUTHBIC IJICHKU ISl aBTOMOOMIIEH, T1a-
CTBIpH, XUPyprudecKre noBs3ku. HoBble TEXHOIOTMH TadbHENIIIEr0 COBEPILIEHCTBOBA-
HUS TOJIMMEPHBIX MAaTepUaIoB.

Ponb oprannueckoil XuMuM B PEIIeHUH MPOOJIEM SHEPreTUYECKON 0€30MacHOCTH, B
Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MaTEPHUAIOB, HOBBIX UCTOYHUKOB SHEPTUU
(asIbTepHATUBHBIE UICTOYHUKH SHEPIHH).




TeopeaneCKne 3aHATHUA

1. Teopetuueckoe 3ansitue Ne 14 «buooprannueckue coequuenus. [Ipumenenne n
OHMOJOrnYecKas poJib YIIEBOAOBY

2. Teoperuueckoe 3ansTre Ne 15 «HykienHoBbIe KUCIOTHI: cocTaB u ctpoenue. [Ipo-
W3BOJICTBO U MPUMEHEHUE OPTaHNYECKUX BEIIECTB B IPOMBIIIIEHHOCTH

HpaKTH‘leCKHe JaHATHUSA

1. ITpaktuueckoe 3anatue Ne 10 «Permenne npakTUKO-OPUESHTUPOBAHHBIX 3aJJaHUH TI0
COCTABJICHUIO XUMHYECKUX PEAKIINI, OTPAKAIOIIUX XUMAYECKYIO aKTUBHOCTh OpPraHU-
YECKUX COCIMHEHUI B Pa3IMUHbIX cpefiax (IPUPOIHBIX, OMOIOTHYECKUX, TEXHOTCH-
HBIX )»

KonTtpoJsbHasn
padora 3

1. KontponpHas padora «CTpyKTypa U CBOMCTBAa OPTaHUYECKUX BEIIECTBY

Paznea 5.

Kuneruueckue u TepMOAUHAMHUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUA XUMHUYECKUX
peakuuii

12

Tema 5.1. Ku-
HETHYCCKHE 3a-
KOHOMEPHOCTH
MPOTEKAHUS XU-
MHUYECKHUX pe-
Ak

OcHoBHOE COJACPKAHUC

Xumnueckue peakiuu. Knaccudukaius XuMUYECKUX peakiuii: mo (a3oBOMy COCTaBY
(rOMOTeHHbIE U TeTEPOTE€HHBIE), 0 UCIIOIB30BAHUIO KaTaau3aTopa (KaTaJuTHUeCKUe U
HEKaTAIUTUYECKUE).

CKOpOCTh peakiuy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (PAaKTOPOB: MPUPOABI Pearupyro-
IIMX BEIIECTB, KOHIICHTPAIIUU PEAarupyIoluX BEIIECTB, TeMIeparypsl (paBuio Bant-
[Nodda), ninomaau peakiiMOHHON MOBEPXHOCTH, HATMUUA KaTainu3aTopa. Ponb kaTanu-
3aTOPOB B PUPOJAE U MPOMBIIIJIEHHOM ITPOU3BOJICTBE.

OHeprus akTuBauun. AKTUBUPOBAaHHBIN KoMIUIekc. KatanuszaTope! u karanus. Poib
KaTaJIM3aTOPOB B IPUPOJIE U MPOMBIIUIEHHOM IIPOU3BOICTBE.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3a/laHUI Ha aHaIu3 (DAKTOPOB, BIAUSIOIIMX HA
M3MEHEHHUE CKOPOCTH XUMHUYECKON PEAKIINH.

Teopernueckue 3aHATHHA

1. Teopetnueckoe 3ansaTre Ne 16 «KnHeTHUeCKHe 3aKOHOMEPHOCTH IMPOTEKAHUS XH-
MHUYECKUX PEAKIUID)

OK 01
OK 02




JlabopaTopHbIe 3aHATHS

1. JTabopaTopHas padota Ne 4 «3yueHne 3aBUCUMOCTH CKOPOCTH XUMUYECKOU PeaKIiu
OT KOHIICHTPAIIUY PEarupyroNIiX BEIMIECTB U TEMIIEPATyPhI»

Tema 5.2. Tep-
MOJIMHaAMHUYe-
CKHE 3aKOHO-
MEpPHOCTH TIpO-
TEKaHUS XUMHU-
YECKHX peak-
muii. PaBHOBe-
CH€ XUMHUYe-
CKHX peaKIuin

OcHOBHOE coJIepKaHue

Knaccudukanysa XuMrUuecKuX peakiuii: mo termaoBomMy 3PdekTy (3K30TepMHUUECKUE,
SHIOTEPMHUYECKHE), 110 00paTUMOCTH (0OpaTUMbIE U HeoOpatumbie). TermnoBbie 3¢-
(beKThl XUMHUYECKHUX peakiuil. TepMoxumuueckue ypaBHeHus1. OOpaTUMOCTh peaKIui.
XVMHYECKOE paBHOBECHUE U €T0 CMEIIIEHHUE MOJI IEUCTBUEM PA3TIMYHbIX (PaKTOPOB (KOH-
LEHTpAalKs peareHTOB WU NPOAYKTOB pEaKlMH, JaBJICHUE, TEMIIEpaTypa) A co3aa-
HUS ONTUMAJbHBIX YCIOBUN NPOTEKAHUSI XUMHUYECKUX MPOLIECCOB.

[TonsiTue 00 sHTaNBNMK U SHTponHK. DHeprust [ md0ca. 3akon ['ecca u cieacTBus us3
Hero. Ponb cMeleHnst paBHOBECHS B TEXHOJIOTHYECKUX MPOLECCaX.

[Tpunuun Jle llarense. Bausaue pa3znuuHbix (pakTOpoB HA U3MEHEHNE PABHOBECHS XU-
MUYECKHUX PEAKLIUN.

3aKOH JEUCTBYIOIIMX MAacC M KOHCTaHTa XMMHUYECKOTO0 paBHOBecHs. Pacdersl paBHO-
BECHBIX KOHLEHTpALMil pearupyonux BEMECTB U IPOAYKTOB peakuuii. PacueTs! Ten-
J0Boro 3 deKTa peakium.

Pemenre npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUM Ha ITpUMEHEHUE puHLuna Jle-11la-
TEJIbE JJI1 HaXO0KIECHHUS HaIllpaBJIEHUSI CMEIIEHUS! PABHOBECUSI XMMUYECKON pEaKIK U
aHanu3 (aKTOPOB, BIMSIIOUIMX Ha CMEIIEHUE XUMUYECKOTO pPaBHOBECHSI.

Teopernueckne 3aHsATHS

N

1. Teoperuueckoe 3anstue Ne 17 « TepmoguHaMuyeckre 3aKOHOMEPHOCTH MTPOTEKa-
HUSI XUMHYECKHUX peaklyil. PABHOBECHE XMMUYECKUX PEAKIUID)

N

IIpakTHYyeckue 3aHATHS

1. Ilpaktrnueckoe 3auatue Ne 11 « I Ipunuun Jle [latensey

JlabopaTopHbie 3aHATHS

1. JlabopaTtopHas pabota Ne 5 «M3ydeHue BIusHUS pa3TuIHBIX (PaKTOPOB HA CMEIIICHUE
XUMUYECKOTO PABHOBECHS.

NN

OK 01
OK 02




KonrpoabHas
pabora 4

1. KOHTpOJII:HaSI pa60Ta «CKOpOCTB XUMHYECKOMN pPCaKkin U XUMHUYICCKOC PABHOBCCHUCH

Pa3gea 6.

I[ncnechLIe CHUCTEMBI

10

Tema 6.1. [uc-
NIEPCHBIE CU-
cTeMBbI U (haK-
TOPBI UX YCTOM-
YUBOCTH

OcHOBHOE coJIepKaHue

Hucnepcusie cucreMbl. Kosmonanele cuctemsl. VICTHHHBIE pacTBOPHI.

PacTBopenue xak ¢puznko-xuMmuueckuit nporecc. PactBopsl. CriocoObl NPUTOTOBICHUS
pactBopoB. PacTtBoprmocTs. MaccoBast 10Jisi pacCTBOPEHHOTO BeuniecTa. [IpenensHo
JOMYCTUMbIE KOHLICHTPALMK U UX UCIIOJIb30BAHUE B OLIEHKE 3KOJIOTMYECKOW Oe3omac-
HOCTH.

Knaccudukanusa qucnepcHsix cucteM 1o coctaBy. CTpoeHue U (pakTopbl yCTONYHUBO-
CTH JUCIIEPCHBIX CUCTEM. Pacnio3HaBaHME NCTUHHBIX PACTBOPOB, KOJUIOUIHBIX pac-
TBOPOB U rpyboaucnepcHbix cucteM. CTpoeHne Mulesisl. PaccenBanue cBera npu
IPOXOXJAEHUU CBETOBOIO ITyYKa Yepe3 ONTUYECKH HEOAHOPOAHYIO cpeny (3ddexTa
Tunnans). Pemenue 3a1ay Ha IPUTOTOBIIEHUE PACTBOPOB.

Pemenne npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJaHUI HAa TUCIIEPCHBIE CH-
CTEMBI, UCTI0JIb3yEMbIE B OBITOBOM U NMPOU3BOICTBEHHOM EATEIBHOCTH YEIOBEKA, C
MO3UITNI YKOJIOTHYECKOW 0€301aCHOCTH MOCISACTBUM U TPAMOTHBIX PEIISHUN MPO-
0J1eM, CBSI3aHHBIX C XUMUEH.

Teopernueckne 3aHATHS

1. Teopetuueckoe 3austue Ne 18 «/lucriepcHbie cucTeMbl U (PaKTOPBI UX YCTOHIMBO-
CTI

IIpakTHYecKkHe 3aHATHS

1. ITpakTueckoe 3ansitue Ne 12 «Pemenue 3a1a4 Ha MpUroTOBIEHUE PACTBOPOB. Pelre-
HHE NPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JIAHUN HA IMCIIEPCHBIE CUCTEMBI»

OK 01
OK 02
OK 07

Tema 6.2. Uc-
clIEIOBaHUE

OCHOBHOE CO/Iep:KaHue

[TpurotoBneHue pacTBOPOB 3aJJaHHON (MOJISIPHOI) KOHIEHTPALUH (C TPAKTUKO-OPUEH-
TUPOBAHHBIMH BOIPOCAMM), ONIPEAEIEHUE CPEABI BOJIHBIX PACTBOPOB.

OK 01
OK 02




CBOMCTB JIHC-
IIEPCHBIX CH-
CTEM IS UX
HJIeHTH(HUKA-
J807041

[IpurotoBneHne U U3y4yeHHE CBOMCTB JUCIIEPCHBIX CUCTEM Pa3HBIX BUOB: CYCIICH3HH,
SMYJIbCUH, KOJJTIOMHOTO pacTBopa. CpaBHEHHUE CBOMCTB HCTUHHBIX M KOJIJTOMIHBIX
PacTBOPOB, BBISIBJICHUE OCHOBHBIX PA3IMUMI MEKTy HUMHU.

JlabopaTopHble 3aHATHS

1. JlJabopaTopHas pabota No 6 «IIpurotossieHrie pacCTBOPOB.

2. JJabopaTopnas pabora Ne 7 «lccnenoBanue JUCIIEPCHBIX CHCTEM.

KonrpoabHas
pabora S

1. Kontposbhas pabota «JlucnepcHble CUCTEMBDY.

N I[N

Pa3gea 7.

Ka4yecTBeHHbIe peaknuu O0OHAPYKEHHUS HEOPraHUYECKHX W OPraHUYeCKHX Be-
1EeCTB

oo

Tema 7.1. O0-
Hapy’KEeHHE He-
OpraHu4YeCKUX
KaTHOHOB U
AHUOHOB

OcHOBHOE coaep:xkaHue

KauecTBeHHbIE XUMUUECKUE PEAKIINU, XapaKTEPHBIE 1JI1 OOHAPYKEHUSI HEOpTaHUYe-
CKHX BelIecTB (KaTUOHOB M aHUOHOB). CocTaBlIeHUE YpPaBHEHUN peaKIuii 0OHapyKe-
HUS KaTHOHOB [—VI rpyIi u aHMOHOB, B T.4. B MOJIEKYJISIPHOW U MOHHOM (popmax.
Peakuun oOHapyXeHUsI HEOPTaHUYECKUX BEIIECTB B pealIbHBIX 00BEKTaX OKPYIKaro-
1IEW CPEIbL.

OO0Hapy)eHue HEOPraHUIECKUX BelIecTB (KaTHOHOB [—-VI rpynmn v aHnOHOB) € Hc-
MOJIb30BAaHUEM KAaUECTBEHHBIX AHATMTUYECKUX PEAKIIUM.

[IpoBeneHre KaUeCTBEHHBIX PEAKIIUNA, UCTIOJIb3YEMbIX JIJI1 0OHAPY>KEHHS KATUOHOB |
rpynnsl (Kajus, HaTpusi, Maraus, ammonusi), I rpymnmer Ha npumepe 6apus, 111
Ipynnsl — CBUHLA, [V rpynmnsl — antoMuHus,

V rpynmer — xenes3a (II u 1), VI rpynmer — Hukens. Onucanue HaOII0JaeMbIX sIBJIC-
HUM ¥ COCTaBJICHUE XUMUYECKUX PEAKIUM.

[IpoBeneHne Ka4eCTBEHHBIX PEAKIUi, UCTIOIb3YEMbIX ISl OOHAPYKEHUSI AHUOHOB:
kapOoHnara, pocdara, cynbdarta, cyabduaa, HUTparta, xjopuaa u ap. Onucanue
HaO0JII0/1aeMbIX SIBJICHUI M COCTaBJICHUE XUMHUUECKUX PEAKIIHA.

IIpakTHYecKHe 3aHATHS

1. I[Tpaktrueckoe 3ausitue No 13 «OOHapykeHHE HEOPTAHNIECKUX KATHOHOB U AHHOHOB)

N

JlabopaTopHbie 3aHATHS

OK 01
OK 02




1. JTabopaTopHas padota Ne 8 «O0HapyKeHHE HEOPTAaHUYECKUX BEIIECTB (KAaTUOHOB [—

VI rpynn wiv aHHOHOB) C HCIOJIb30BAHUEM KaU€CTBEHHBIX aHATUTHYECKUX PEAKIIMIL. ) 2
Tema 7.2. O0- [OcHOBHOe coepKaHue 4 OK 01
HapyKeHue op- |KauecTBeHHbIE XUMUUECKUE PEAKIIUHU, XapaKTEPHBIE /17 0OHAPYKEHUSI OTIEIbHBIX OK 02
TaHUYCCKUX BC- |KJIACCOB OPraHUYECKUX COCIMHEHUM: (PEHOOB, aJIbJIETHI0B, KpaxMasa, YKCYCHOM KHC-
IIECTB OTAC/Ib- |JIOTHI, AMHHOKHCIIOT | JIp.
HBIX KJIACCOB C |JleHaTypalusi OEJIKOB MPU HarpeBaHUU, [IBETHBIC PEAKIIMK OEIIKOB.
UCIO0JIb30Ba- | CocCTaBlIEHNE KAUECTBEHHBIX PEAKIM OOHAPYKEHUS OPraHUYECKUX COETMHEHHUI OT-
HUEM Kade- JEbHBIX KIJIACCOB.
CTBEHHBIX peak-|O0Hapy EeHUE OPraHUYECKUX COCTUHEHUN OTIEIbHBIX KJIaCCOB.
877 [IpoBeneHNE KaUECTBEHHBIX PEAKLIUA, UCTIONIb3YEMBIX JJIsI OOHAPYKEHUSI OpraHuye-
CKHX BEILIECTB Pa3IU4HbIX KJIACCOB: ()EHOJIOB, aJIbJIETUI0B, KpaxMalia, YKCyCHOW KHC-
JIOTBI, aMUHOKHUCJIIOT, O€NKOB U Jip. Onrcanue HabJt01aeMbIX SIBICHUI U COCTaBIICHUE
XUMUYECKUX PEAKIIUI U/UITH CXEM.
IIpakTHyeckue 3aHATHS 2
1. Ipaktuueckoe 3ansiTue Ne 14 «OOHapyXeHHE OPTaHUYECKUX BEUIECTB OTIENbHBIX| 2
KJIACCOB C UCIOJIb30BAHUEM KAUECTBEHHbBIX PEAKIUII»)
JlaGopaTopHble 3aHATHS 2
1. JTaGoparopnas padota Ne 9 «OOHapykeHHE OPraHUYECKUX COCTMHEHHUM OTACIbHBIX 9
KJIACCOBY
IIpodeccnoHAIBLHO-OPHEHTHPOBAHHOE COlepP:KaHue (CoAepKaHNe NPUKJIATHOTO MOTYJIS) 40
Paszpnea 8. XHuMuUs B ObITY M IPOU3BOJACTBEHHOM AEATEJIbHOCTH Y€J10BEKA 4 OK 01
Tema 8.1. OCHOBHOE coJiepKaHne 4 OK 02
XuMus B OBITY |DKOJIOrHUYECKas 6€30MaCHOCTh HOCIEACTBUI OBITOBOM M IIPOU3BOICTBEHHOMN JEATENb- OK 04
Y TIPOM3BOJI-  |HOCTH YEJIOBEKa, CBSI3aHHAas C MepepabOTKOM BEIIECTB; MOUCK U aHAIN3 XUMUYECKON OK 07
nH(}OpMAaIU U3 pa3TUYHBIX UICTOYHUKOB (Hay4Hasl M Y4eOHO-HAy4Hasl IUTEepaTypa, [IK 1.2.

cpencTBa MaccoBo nHpopmaruu, ceth HTEpHET U apyTHe).




CTBEHHOH Jes-
TEJIBHOCTH Ye-
JIOBEKa

Keiicel (c yueTom Oyaymeit mpodeccrnoHaabHOM 1eITeTbHOCTH) Ha aHalTn3 HHpOpMa-
MM O MPOU3BOJICTBEHHOM JEATEILHOCTH YeJIOBEKA, CBA3aHHOM C IepepabOoTKOM U T0-
JYYCHUEM BEIIECTB, & TAKXKE C DKOJOTHICCKON 0€30IMacCHOCTHIO.

IlpakTnyeckune 3aHATHS

1. ITpaktuueckoe 3ansatue Ne 15 «9konmoruueckas 6€30MacHOCTh MOCIIEICTBUI OBITOBOM
Y TIPOM3BOJICTBEHHOM JICSITETLHOCTH YEIOBEKa)

N

2. [Ipaktrueckoe 3anstue Ne 16 «Ananu3 napopMaum o TpoOU3BOJACTBEHHOU IEATEITh-
HOCTH Y€JIOBEKA

Pasznes 9. UccaenoBanue 1 XMuMUYECKUN aHAJIN3 00beKTOB OMochepbl

36

Tema 9.1. Oc-
HOBBI J1Tabopa-
TOPHOM ITpaK-
THKH B TIpodec-
CHOHATBHBIX
1abopaTopusx

OCHOBHOE cOJIepKaHNe

JIaGoparopHas nocyaa U XMMHUYECKHUE peakTUBbl. OCHOBHBIE J1a0OpAaTOPHBIE ONEPALIH.
JlaGopaTopHoe obopynoBanue. TexHuka 0€30I1aCHOCTH U MpaBujia padoThI (IToBee-
HHS) B 1a00OpaTOPHH.

BrimonHeHNEe TUITOBBIX PACYETOB MO TEMATHUKE SKCIIEPUMEHTA (BBIXO/ MTPOIYKTa peak-
MM, Macca HaBECKH, 00bEM PaCTBOPUTEI).

O0paboTKa JaHHBIX, aHAJIM3 U OLIEHKA UX JOCTOBEPHOCTH (BBIYMCIIEHHE CPEAHETO 3HA-
YeHHSI SKCTIEPUMEHTAIBHBIX JaHHBIX, TOTPEUTHOCTH).

[IpeacraBienue pe3yabTaTOB SKCIIEPUMEHTA B pa3iuuHOi (hopme (Tabnuia, rpaduxk,
OTYET, AOKJIAJ, TPE3EHTAIM).

JlaGopaTopHble 3aHATHS

1. JTaGoparopHas padbota Ne 10 «OcHOBBI JJAOOPATOPHON MPAKTUKID.

IIpakTHYecKHe 3aHATHS

1. ITpaktuueckoe 3anarue Ne 17 «BpimosiHeHNE TUITOBBIX PACYETOB MO TEMATHUKE DKCIIe-
PUMEHTa

NI ININ

2. Ilpaktuyeckoe 3ansatue Ne 18 «O6paboTka HaHHBIX, aHATU3 U OIEHKA UX JOCTOBEP-
HOCTH»

3. Ilpaktuueckoe 3anstue Ne 19 «IIpencraBnenue pe3yabTaToB IKCIIEPUMEHTA B pa3iny-
HOU opmey

OK 01
IIK 1.2.




Tema 9.2. Xu-
MUYECKHUI aHa-
713 Ipo0 BOJBI

OcHOBHOE coJiep:KaHue

Knaccuduxkaruys mpo0 BoAbI 110 BUAY U HA3HAYCHUIO, HCXOJISI U3 €€ XUMHIECKOTO CO-
craBa. OpraHosienTHYECKUE CBOMCTBA (3amax, Mpo3payHOCTh, IBETHOCTh, MyTHOCTB)
BOJbl. KHCIIOTHOCTD U 1IE0YHOCTH BOJIBI. pH cpenibl M METOIbI €€ OIpeesICHuS.
’KectkocTh BOJBI U METOABI €€ onpeenacHust. CylnHoCTh METOa TUTPOBAHUS.

Bubl skecTKOCTH BOJIbI (BpEMEHHAsI M TOCTOsIHHAS ). JKECTKOCTh BOJIbI KaK MPUYUHA
BBITIQJICHUS OCAJIKOB WJIM 00pa30BaHUS COJICOTIOKEHHU M, UMEIOIINX MECTO B OBITY U
Ha TIPOU3BOJICTBE.

CocraB coJieid, BbI3bIBAIOIINX )KECTKOCTh BOAbI. XUMUUYECKHUE MPOLIECCHI, YCTPAHSIO-
IIUE KECTKOCTh BOJIbL. Y PABHEHUSI XUMUUYECKUX PEAKIIUNA, UITIOCTPUPYIOIIUX TTPO-
1[ECChI, TPOUCXOIAIINE MPU YCTPAHEHUHU KECTKOCTH. Y CTpaHEHNE BPEMEHHOM KeCT-
KOCTH OBITOBBIMU U XUMUYECKUMU crioco0amu. CriocoObl yCTpaHEHUs TOCTOSTHHOM
YKECTKOCTH.

Cnoco0bI BeIpaKEHUSI KOHIICHTPAIMK PACTBOPOB: MAacCOBasi J0JIsl PACTBOPEHHOTO Be-
IIECTBA, MOJIApHAs ¥ MOJIsUIbHAs KOHLIEHTpauu. Tutp pactBopa. Pelienue npakTuko-
OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN HA pacyeT KOHIICHTPAIMI 3arps3HAIOIINX
BEIIIECTB U UX CPABHEHHE C MPEACIIbHO AomyCcTUMbIMHU KoHIIeHTpanusmu (IT1K).
HccnenoBanre XUMUYECKOTO COCTaBa Mpod BOJIBI.

Hcnonbp3oBanue MeTo10B (PUILTPOBAHUS U aJICOPOIIMH JIJISl OT/IEJICHUS 3arPsI3HEHUI B
uccienyeMoi mpooe Boibl. BbIOOp MeTO1a OUMCTKH B 3aBUCUMOCTH OT BHJIa 3arpsi3-
HeHus. CpaBHeHHE d(DPEKTUBHOCTU PA3TUYHBIX METOJIOB OUYUCTKHU BOJBI B PA3HBIX
ycioBUsIX (B 1a00paToOpuu, B JOMAIITHUX U MOJEBBIX YCIOBUSIX).

Onpenenenue pH cpenbl ¢ MOMOIIBIO YHUBEPCAITBLHOIO HHAMKATOPA. Vcnob3oBaHue
TUTPOBAHMUS JJIsI ONIpeIeTICHUs KUCTOTHOCTH. OnpeiesnieHue o0meid KUCI0OTHOCTH
BOJIbI, pacueT cBOOOAHOM KUCIOTHOCTH. OnpeiereHue o01e 1 cBOOOIHOM IET0YHO-
ctu. CocTaBiieHUE ypaBHEHUM peaKIuid, MPOTEKAOITUX MPU ONPEeICHUN KUCIOTHO-
CTH/ MEJIOYHOCTH NMPOO BOJABI. Y CTAHOBJICHHE CIIOCOOOB UCTOJb30BAHUSI UCCIIC0BaH-
HBIX MPOO BOBI B )KU3HEICSITEIHLHOCTH YEJIOBEKA, HA OCHOBE MOJYUYEHHBIX JaHHBIX O
COCTaBe.

OK 01
OK 02
OK 07
[IK 1.2.




Pemenne s3xcrnepuMeHTaNbHOM 3aJa4M HA BBISIBICHUE BPEMEHHOM M ITOCTOSTHHOMN
KECTKOCTH BOAbL. OlleHKa BEPOSITHOCTH YCTPAHEHUS BCEX BUJIOB KECTKOCTH B J10-
MAaITHHUX YCJIOBHUSIX.

Teopernuyeckue 3aHATHA

1. Teopetuueckoe 3ausitue Ne 19 «Xumuueckuit aHaiau3 npod BOAbD

HpaKTH‘leCKHe JaHATHUSA

1. ITpaktryeckoe 3anaTue Ne 20 «CriocoObl BRIpaKE€HUsI KOHIICHTPAIIUU PACTBOPOBY

JlabopaTopHble 3aHATHS

1. JTaGoparopnas pabota Ne 11 «MccnegoBanne XUuMUYECKOTO COCTaBa MPOO BOIBI»

Tema 9.3. Xu-
MHUYECKHU KOH-
TPOJIb KaueCcTBa
MPOIYKTOB IIH-
TaHUSI

OcHoBHOE COACPKAHUC

ODININININININ

KauecTBeHHBINI XUMUYECKUI COCTaB MPOAYKTOB NUTaHus. BemecTsa, dpanscudunmpy-
IOIKE MPOAYKTHI TMTAHMS, U BEIECTBA, 3arPSI3HAIOIINE MPOAYKTHI nuTanusa. Onpene-
JIEHUE 3arPsI3HAIOIINX XUMUYECKUX BEIIECTB B MPOAYKTAX IUTAHMUS, ONPEIEICHNE BeE-
LIECTB, HE 3a5BJICHHBIX B COCTABE IPOLYKTOB IUTAHUS.

Oprannuyeckre 1 HEOPraHUYECKHE BEIIECTBA, BXOAAIIME B COCTAB MMPOJYKTOB ITATA-
Hus. OnpezaeneHue coctana OJI0]] Ha COIEp)KaHUE MAaKpO U MUKPO3JieMeHTOB. M3yue-
HUE MPeJIOKEHHBIX MpenojaBaTesieM OJI0]] Ha MPeAMET XMMHUECKOIro COCTaBa, orpe-
JIeJIEHUE 10J1e OT CyTOYHOW HOPMbI MaKpO M MUKPOAJIEMEHTOB B YKa3aHHOM OJIt0JIE.
Peienne npakTUKO-OpUEHTUPOBAHHBIX 3a/1a4 110 KYJIMHAPHON TEMATUKE Pa3JINYHbIX
THUIIOB.

HccenenoBanre XMMUYECKOTO COCTaBa MPOIYKTOB UuTaHus. VcciienoBanue MOJIOYHBIX
IIPONYKTOB Ha HaJIu4ue Kkpaxmaia. MccienoBanne nNpoayKTOB HA HAUIMYHE TIIIOKO3BI.

Teopernueckne 3aHATHS

1. Teopetuueckoe 3ausitre Ne 20 «XuMU4eCKU KOHTPOJb KauyeCTBa MPOTYKTOB MUTA-
HUS

IIpakTHUYecKHe 3aHATHS

1. IIpaktrueckoe 3anatue Ne 21 «Opranvuueckue 1 HEOPraHMYECKUe BEIeCTBA, BXOIs-
IIME B COCTAB NPOAYKTOB IUTAHUS

OK 01
OK 02
OK 07
[IK 1.2.




JlabopaTopHbIe 3aHATHS

1. JTabopaTopras padora Ne 12 «HMccimemoBaHne XUMHUECKOTO COCTaBa IPOIYKTOB ITH-
taHus. MccnenoBanne npoayKTOB MUTAaHKS HA HAUTMYUE YTIECBOJIOB)

Tema 9.4. Xu-
MHUYECKHUI aHa-
T3 poo
ITOYBBI

OcHOBHOE coJIepKaHue

Knaccudukanus nous no BULy U Ha3HaYEHUIO, UCXOJI U3 XMMHUECKOIO COCTaBa.
Wnentuduxaiyst mpoObI MOYBHI IO €€ XUMHUECKOMY COCTaBY, OMKUCAHNE BO3MOXKHO-
CTEN €€ MPUMEHEHUS.

TpeGoBanus kK Ka4eCTBY MOYBBI PAa3IMUYHOTO HazHaueHus. Onucanue 0coOeHHOCTEH
MCITIOJIb30BAHUS MTOYB B 3aBUCUMOCTHU OT THIIOB, CITIOCOOBI YIYyUIIEHUSI KAY€CTBA MMOYB
B 3aBUCUMOCTH OT HA3HAYCHHS.

O01acTy UCTIONIB30BAHUS OPraHUYECKHUX yI0OPEHU B 3aBUCHUMOCTH OT Ka4e€CTBEH-
HOro cocTtaBa. OnucaHue OpraHnYecKuX y100peHui U UX IPUMEHEHUE B 3aBUCUMOCTHU
OT COCTaBa IIOYBBI U €€ Pa3HOBUIHOCTHU.

OO6nacTi Ha3HaueHUs (IPUMEHEHUS ) TOYBbI, HCXO/ U3 KaU€CTBEHHOTO U KOJIHYe-
CTBEHHOT'O COCTaBa. AHAJIN3 HOPMATUBHON JOKYMEHTALIUH.

Posib HEOpraHMUYeCcKUX BEIIECTB B KAUECTBE MUHEPAIbHBIX YAOOPEHUH, YIyUIIUTEIeH
IIOYBBI.

CocTaB MUHEpaJbHBIX YA00pEHUH U UX IPUMEHEHHUE B 3aBUCUMOCTH OT COCTaBa
MOYBBI U €€ Pa3HOBUAHOCTU. B3auMoCBsA3b cocTaBa yoOpeHUi U UX BIMSAHMS HA BEre-
TaTUBHBIE CBOMCTBA U INIOJOHOIIEHUE PACTEHU.

HccnenoBanrie BOJIHBIX BBITSKEK 00pa30B FOTOBBIX TOUBEHHBIX CMECEH (JIJIs1 pa3HbIX
TUIOB pacTeHuil). Onpeaenenre pH nouBbl ¢ UCNIOJIB30BAaHUEM UHAMKATOPOB. OLIeHKa
TUIIOB MOYB B MPECTaBIEHHBIX 00pa3iax (CUIbHOKHUCIAs, KUCIasl, claboKucas,
HEWTpaJIbHAsl, IEI0YHAas).

Teopernueckue 3aHATHHA

1. Teopetnueckoe 3austre Ne 21 «Xumudeckuit aHaian3 Tpod MOYBbI

N

IIpakTnyeckue 3aHATHS

OK 01
OK 02
OK 07
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2. [Ipaktrueckoe 3anstre Ne 22 «O06mactu Ha3HAYCHUS (IPUMEHEHHUSI ) TTOYBBI, UCXOIS
13 Ka4e€CTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa. AHAJIN3 HOPMATUBHOM JIOKYMEHTa-
T

JlabopaTopHble 3aHATHS

JlabopatopHas pabota Ne 13 «MccnegoBanne XuMUIECKOTO COCTaBa MPOO MOYBBI

Tema 9.5. Uc-
CJICIOBAHUE
00BEKTOB OHO-

cepsl

OcHOBHOE coJiep:KaHue

10

Y4eOHO-uCCIe10BaTeILCKUM MPOCSKT B 00JIACTH UCCIIENOBAHUS 00BEKTOB OHOChHEpHI.
00630p TeM y4eOHO-UCCIIeI0BATEIHLCKUX TPOCKTOB. AJITOPUTM BBITIOJTHEHHUS MTPOCKTA.
Omnpenenenue mpoOsieMbl UcclieoBaHus. MeToabl OMCKa, aHaIu3a U 00pabOTKU UH-
dbopmanu 0 TPOEKTE B PA3IMUYHBIX UCTOYHUKAX.

O00CHOBaHNE aKTyaJIbHOCTH BBIOpaHHOM TeMBbI. BhIsiBIIeHUE TPOOIEMBI UCCIIEIOBAHMUS.
Br160op 00beKTOB U METOIOB HccienoBanus. [loctaHoBKa 1eseil U 3a7a4 uccieaoBa-
Hus. OmnpeneneHue NpoaykTa ucciaegoBanus. OrpenesieHue 3TarnoB U COCTaBICHUE
IJIaHa UCCIIeIOBaHUSI.

[IpencraBienue pe3yabTaTOB BHIMOTHEHUSI yU€OHO-HCCIIEIOBATEIBCKUX MPOEKTOB
(BBICTYIIJICHHUE C MPE3CHTAIUEH).

Teopernueckue 3aHATHS

Teopernueckoe 3anatue Ne 22 «lccnenoBanne 00beKTOB OHOChephI»

IIpakTHYeckHe 3aHATHS

ITpaktuueckoe 3anstre No 23 «MccaenoBanne 00beKTOB Orochepb»

[TpakTuueckoe 3ansitue Ne 24 «IlpeacraBieHne pe3ybTaTOB BBIMOJHEHUS YUeOHO-HC-
CJIEI0BATEIBCKUX MPOEKTOB (BBICTYIUICHHE C TPE3CHTALIUEH )»

NIN|BININ

JlaGopaTopHble 3aHATHS

SN

JlaGoparopnas padota Ne 14 «MccnenoBanue npeajioxkeHHOTO 00beKTa Ha KUCIIOTHOCTD,
IIEJI0OYHOCTh, XUMHUCCKUI COCTaB (3arpsi3HUTEIIH, MAKPO- K MUKPOAJIEMEHTHI)»

N

Jlaboparopnas padota Ne 15 «O6paboTka pe3yabTaTtoB uccieaoBanus. O1eHKa KauecTBa
MCCIICYEMOTO O0BEKTa, UCXOISl U3 PE3YIBTATOB XMMHUECKOTO aHATH32)

OK 01
OK 02
OK 04
OK 07
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IIpomeskyTouyHasi aTTecTanus MO0 AMCHHUILIMHE (IK3aMEH)
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3. YcioBus peajau3anuu NporpaMMbl 001e00pa3oBaTe/bHOI T CHUILTHHBI
3.1. TpeOoBaHUsI K MATEPUAIbHO-TEXHHYECKOMY 00ecredeHuIo

st peanuzanuy MporpaMMbl TUCHUIUIMHBI JIOJKHBI OBITH MPEIYyCMOTpPEHbI
CIIEYIOIINE CHEIHATbHBIE TOMEIICHUS: YUYCOHbIN KaOMHET XUMUU C yUeOHOU XHU-
MUYECKOH 1abopaTopuei.

Oo0opynoBanue yueOHOro kaduHera (HarjsiiHbie moco0usi): HabopkI mapo-
CTEP>KHEBBIX MOJIeTIEH MOJIEKYJI, MO/ KPUCTAJUTMYECKUX PEUIECTOK, KOJUICKIUH
MPOCTBIX U CJIOXHBIX BEUIECTB W/WIM KOJUICKIIMU TOJMMEPOB; KOJUICKIIUS TOPHBIX
opoJ U MUHEpaJoB, Tabnuiia Menieneesa, yueOHbie GUIbMbI, IUPPOBBIE 00pa30-
BaTEJIbHBIE PECYPCHI.

Texnnueckue cpeacTsa 00y4eHus1: HOyTOYK, TEIEBU30P.

OobOopynoBanue jgadopaTopuu U pado4Yux MeCT JIa0OPATOPUM: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPbI, MUKPOCKOII, JYTbl, IPEAMETHBIE U MOKPOB-
HbI€ CTEKJIA, IJIAHIIETHI JJI KalelbHbIX peakiui, puibTpoBajgbHas Oymara, mpo-
MBIBAJIKU, CTEKJISTHHBIE TPOOUPKHU, PE3UHOBBIE TPOOKH, (hOHAPUKHU, HAOOP PEaKTH-
BOB, CTEKJIIHHbBIC TTAJIOYKH, IITATUBBI 1JIs1 TPOOUPOK; MEPHBIC IIMIIMHPHI, BOPOHKH
CTEKJISTHHBbIE, BOPOHKH JIeNuTeNnbHbIe uanHapruyeckue (50-100 mut), cTynku ¢ me-
CTUKOM, (papdopoBbie YaLIKK, TUHUETHI, PUIBTPHI OyMakKHbIE, BaTa, MapJis, 4aco-
BbIE€ CTEKJa, JJEKTPOIUIUTKH, J1a0OpaTOpHbIE IMITATUBbI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, TPUOOP JJIS TTOTyUEHHUsI Ta30B (MM MPOOUpPKA C ra300TBOJHON TPYyOKOH),
JepKaTenu sl IpOOUPOK, CKIISIHKY JUIsl XpaHEHUS PEaKTUBOB, Pa3JaTOUHbIE JIOTKH;
xumuueckue ctakadsl (50, 100 u 200 mu1); MIaTeNn; MUHIETHI; TUTCJIbHBIC IITUTIIIH;
CEKyHIOMEpHI (TaiiMepshl), MepHbIe podupku (Ha 10—-20 mur) u MmepHBbIe KOJOBI (25,
50, 100 u 200 M), BoasiHas 6aHst (MM TEPMOCTAT), CTEKIISIHHBIE MAJIOYKW; KOHUYe-
ckue Koaobl aiig TutpoBanus (50 u 100 mut); MHAUKATOPHBIE MOJOCKU JJIs OTIpe/ie-
nenust pH u craHmapTHasi HHIAUKATOPHAS IIKajla; YHUBEPCAIbHBIN UHIUKATOD; MH-
netku Ha 1, 10, 50 M (wnu no3zaropsl Ha 1, 5 u 10 mut), GropeTkH 111 THTPOBAHMS,
MenuuuHckue mmpuibl Ha 100—150 mi, nabopaTopHblE W/WIUM aHAIUTHYECKUE
Bechl, pH-MeTphI, cymmibHbIHN MKad, U Ap. 1adbopaTtopHOE 000pyI0BaHUE.

3.2. MudopmanuoHHoe obecnedeHne peaju3auu NporpaMmmbl

1. Jns peanmsanuu mporpamMmbl OMOIHOTEYHBIM (OHI 00pa3oBaTEIHHON
OpraHu3alliy JOJIKEH UMEET 3JIEKTPOHHbIE 00pa30BaTeNbHbIE 1 HHPOPMALIMOHHBIE
pecypcbl, peKOMEHA0BaHHbBIE 1J1s1 UCTIOJIB30BaHMS B 00pa30BaTEIbHOM IpoLiecce, He
CTaplle MSATH JIET C MOMEHTA U3JJaHusl.

2. CMCOK JIUTepaTyphl



1. Andwunorenona, 1. B. Xumus: ydueOHUK U IPAKTUKYM JIJIs1 CPEAHETO TIPO-
dbeccuonanpHOro oopaszosanus / M. B. Audpunorenona, A. B. ba6kos, B. A. Ilon-
KOB. — 2-¢ u3/1., ucnp. u non. — MockBa: M3narensctBo Opaiit, 2022. — 291 c.

2. Hleromuxwuna, H. A. O6mas xumus: yueonuk gt CI10 / H. A. lleronu-
xuHa, JI. B. Munaesckasi. — Cankrt-IletepOypr: Jlans, 2021. — 164 c.

3. Huxkonbckuii, A. b. Xumus: ydeOHUK U MPAKTUKYM JJISi CPEIHETO MPO-
¢deccuonanpHoro obpazosanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ uzj.,
nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. — 507 c.

4. Xwumusi: yueOHUK JJig cpenHero npodeccruonanbuoro oopasonanus / 1O.
A. Jlebenes, I'. H. ®anees, A. M. I'onry6es, B. H. lllanoBaur; o o61mieit penakiueit
I'. H. ®aneeBa. — 2-e uza., nepepad. u gon. — Mocksa: MznarensctBo FOpaiir,
2022. — 431 c.

JlonoTHUTEIbHbIE HCTOYHUKH

1. T'ycera, E. B. Xumus nns CITIO: yue6HOo-MeToandeckoe nocodue / E. B.
I'ycea, M. P. 3uranmmna, /. . KymukoBa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — Texcr: anmeKkTpoHHBIH // JIaHb : 37eKTpOHHO-0MO-
JMOTEYHasl CUCTEMA.

2. UYepnuxona, H. FO. Xumus B 10CTymHOM U3JIOKEHHUH: yueOHOE 1mocooue
s crio / H. FO. UepnukoBa. — 2-¢ u3zn., crep. — Cankr-IlerepOypr: Jlans, 2022.
— 316 c. — ISBN 978-5-8114-9500-9. — Texkct: anekTpoHHbIH // JlaHb: 3I1eK-
TPOHHO-OMOIMOTEUHAs CUCTEMA. —

3. IlleBnunpHa, JI. B. Xumus: yaeoHoe mocodue / JI. B. IlleBnunpina, A. W.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. —
Tekct: anexTponHbli // JlaHb: 3JIeKTPOHHO-OMOIMOTEUHAs CUCTEMa. —

4. bmunos, JI. H. Xumus: yaeonuk mis CI1O / JI. H. bimnos, U. JI. Ilepdu-
joBa, T. B. CokonoBa. — 2-e uzj., crep. — Canxkr-IletepOypr: Jlans, 2021. — 260
c.— ISBN 978-5-8114-7904-7. — Tekct: anekTpoHHbIH // JIaHb: 31eKTpOHHO-010-
JUOTEYHAsT CHCTEMA.

HNuTepHer-pecypcesl

1. hvsh.ru — Xypnan «Xumus B mkosiey.

2. https://postnauka.ru/themes/chemistry — nekuum Mo XUMHHM Ha caiTe
IMoctHayka. http://gotourl.ru/4780 (http://elementy.ru/)

Hay4Ho-nomynsipHbIii IPOEKT «JIEMEHTHI OOJbINOoN Hayku» (pusnka, Xu-

MU, MAaTEMAaTHKa, aCTPOHOMUSI, HAYKHU O KU3HU, Hayku o 3emuie). HoBocTu Haykw,
KHUI'HU, Hay‘IHO-HOHyJ'ISIpHBIe CTaTbhH, JICKIIWUHU, SOHIIUKIIOIICIUH.

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

CaiiT Hay4HO-TIOMYJISIPHOTO XypHaia «XUMHUA U KU3HbY. JKypHan uznaércs
c 1965r.

4, http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)



https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/

OTKpbITas 37eKTpOHHAsA OMOIMOTEKa XUMUUecKoro noprana «Chemnety, co-
JEPKUT yueOHbIe M MHGOPMAIIMOHHBIE MaTepUAIIbI JIJISl IIIKOJIbBHUKOB U YYUTENCH.

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

PyCcCKOA3BIYHBIN CAUT O CBOMCTBAX XUMUYECKUX JJIEMEHTOB.

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

HekommMmepueckuii cailT OHIaiiH-00pa30BaHusl, COAEPKAT MHOTO HHTEPECHBIX

00pa30BaTENbHBIX KypPCOB U BUJCOJEKINHN IS MIKOJIHHUKOB, CTY/ICHTOB U yUUTE-
ner. ECTh HECKOJIBKO KypPCOB 10 XUMUMU.

7. http://www.xumuk.ru

CaliT 0 XMMHU: KJIACCUYECKUE YUEOHUKH, CIPAaBOYHUKH, SHIIMKIIONEIUH, T10-
UCK OPTaHUYECKUX U HEOPraHUYECKUX PEaKIIMii, COCTaBJICHUE YPAaBHEHUHN peakluil.

8. http://orgchemlab.com/

Caiit, NOCBAEHHBIN MPAaKTUYECKOK padboTe B 1abopaTopuu
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4. KoHTpOJIb ¥ OlleHKA Pe3yJIbTATOB OCBOEHMsI 00111e00pa30BaTeIbHOM TUCIH-
IIMHBI

KOHTpOJIb 1 OLIEHKA Pe3yJIbTATOB 00yUEHHUS OCYIIECTBIISIETCS TPENO1aBATEIEM
B IIpoIlecCce MPOBEICHUS MPAKTUUECKUX 3aHATUHN U 1a00paTOpHBIX paboT, TECTUPO-
BaHMUsI, & TAKXKE BBIMIOJHEHUS 00yYarOUMMUC MHIUBUYJIbHBIX 3aJaHUM, IPOCK-
TOB, HCCleNOBaHUN. Pe3ynpTaThl 00yuYeHHUs OMNPENEsAIoT, YTO OOywaromuecs
JIOJDKHBI 3HaTh, IOHUMATh W JIEMOHCTPUPOBATH 10 3aBEPLICHUU U3YUYCHHS HACLIU-
TUJTUHBI.

st hopMupoBaHUsI, KOHTPOJIS W OIEHKH PE3yJbTaTOB OCBOCHUS YUCOHOU
JVCHUIUIMHBI UCTIOJIB3YETCSl CUCTEMA OLICHOUYHBIX MEPONPUSTUM, TTPECTABIISIONIAS
co00# KOMILIEKC YU4€OHBIX MEPOIPUITHI, COTJIACOBAaHHBIX C pe3ybTaTaMu 00yue-
HUsA U copmynupoBaHHbiX ¢ yuetom @I'OC COO (nmpenMeTHbie pe3yibTaThl 1Mo

nucuurunae) u GI'OC CIIO.
Moayas / Pa3- Ouenounbie Mmeponpusi- | OK,

Ne Pe3yabTart 00yueHust

nes / Tema TUA K
| {OcHoBHOI1 MOaYJIB
1 |Pa3zgea 1. Oc- |[@opmyJimpoBaTh 6a-
HOBBI CTPOe- |30Bbl€ NIOHATHSA U 32-
HHSI BelleCTBA | KOHbI XUMUM

1.1 |Ctpoenue aro- [CoctaBnsats xumuue- |1. Tect «Ctpoenue ato- |OK
MOB XMUMHYE- [CKHE (POPMYIIBI COEN- [MOB XMMUYECKUX dieMeH- |01
CKHX 3JIEMEH- |HEHUU B COOTBETCTBUH |TOB U MPUPOJA XUMHUYE-

TOB U MPUPOJIA |{CO CTENEHbIO OKUCIIE- |CKOU CBS3MY.
XUMHYECKON |HHUA XUMHUYECKHUX dJie- |2. 3a1adyy Ha COCTABJICHUE
CBSI3U MEHTOB, UCXO/Isl U3 Ba- |XUMHUYECKUX (HOpPMYIT
JICHTHOCTH U DJIEKTPO- |IByXaTOMHBIX COCIUHE-
OTPULIATENHLHOCTH HUM (OKCUAOB, CyIb(u-
JIOB, TUJIPUJIOB U T.I1.).

1.2 |lTepuoguue- |XapaktepuszoBaTh xu- |[IpakTuxo-opuertupoBan- |OK
CKMIi 3aKOH M |MHUYECKHUE DJIEMEHTHI B |HbIE TeopeThuueckue 3aaa- |01
tabiuna JI.M. |cooTrBeTcTBHM C X MO- |[HHUS Ha Xapakrepuzamuio |OK
MeHnneneeBa |J0KEHHEM B MEPUOIU- |XUMUUECKUX djieMeHTOB: |02

YECKOU cUCTeME XUMU- [«MeTtamudyeckue / Heme-

YECKHUX DJIEMEHTOB TaJUTMYECKHUE CBOMCTBA,

J.1. Menneneena BJIEKTPOOTPHULIATEIIBHOCTh
U CPOJICTBO K 3JIEKTPOHY
XUMHUYECKUX IJIEMEHTOB B




COOTBETCTBHE C UX DJIECK-
TPOHHBIM CTPOCHUEM U
MOJIO’KEHUEM B MEPUOIU-
YEeCKOM CHUCTEME XMMHUUEe-
ckux 3neMeHToB JI.1.

MennaemneeBay.

2 |Pa3nmen 2. Xu- |CocraBiasTh ypaBHe- |KoHTpoabHasi paGoTa
MHYeCKHe pe- |HUS U cXxeMbl XuMH- |«CTpoeHHe BellecTBa U
aKIuu YeCKHMX peaKkuuii XHMHYECKHE PeaKIum»

2.1 | Tunel xumuye- |CoctaBnsaTh peakiuu  |1. 3agaun Ha coctaBienue |OK
CKHX pEaKIUi |COCNUHEHUS, PA3JIOKE- |yPABHEHHUMN PEAKIINN: 01

HHSI, OOMEHa, 3aMele-
HHSI, OKUCIIUTEIBHO-
BOCCTaHOBMTEJIBbHEIE
PEaKINK U PEAKIINH
KOMILJIEKCO0Opa3oBa-
HUs (Ha MpUMepe TU/I-
POKCOKOMILIEKCOB
ATIOMUHMS Y IMHKA) C
y4acTHEM HEOpTraHHYe-
CKHUX BEIIECTB

— COCJIMHCHUS, 3aMelle-
HUS, pa3JoKeHus, oOMeHa
Y PEAKIINN C yYaCTUEM
KOMIIJIEKCHBIX COCINHE-
HUM (Ha TpUMEpPE TUAPOK-
COKOMIIJICKCOB aJIIOMHHMUS
U 1IUHKA);

— OKHMCJIUTEIILHO-
BOCCTAHOBUTEIBHBIX peaK-
A C UCIIOJIL30BAaHUEM
METO/Ia JIEKTPOHHOTO Oa-
JIaHCAa;

— C y4acTHEM KOMILJIEKC-
HBIX CO€IMHEHUH (Ha Ipu-
Mepe THAPOKCOKOMILICK-
COB IIMHKA W aJTIOMUHUA).
2. 3aga4m HaA pacyeT KOJu-
YECTBEHHBIX XapaKTepH-
CTHK MPOJyKTa peaKIuu
COCJIMHEHMS; MAaCCOBOM
WIN O0OBEMHOMN JOJIU BbI-
X0/1a MPOAYKTa PEaKInu
COCIMHEHUS OT TEOPETH-
YeCKH BO3MOKHOI'0; 00b-
E€MHBIX OTHOIIICHUM T'a30B;
KOJINYECTBEHHBIX XapaKTe-




PUCTUK UCXOJIHBIX BE-
IIECTB U MPOJYKTOB PEaK-
IIUH; Macchl (00BEM, KOJIH-
YECTBO BEIIECTBA) MPO-
JyKTa PEaKIuu, €CIU OJTHO
W3 BEIIECTB JAaHO B BUJIC
pacTBopa ¢ OnpeaeICHHOU
MacCOBOM JIOJIEW pacTBO-
PEHHOTO BEIIECTBA.

2.2 | Onexktponutu- |CocTtaBisaTh ypaBHe- |1. 3amanus Ha coctaBie- |OK
YyecKasi JUCCO- |HUSI XUMUUYECKUX PEaK- |HUE MOJICKYJISIPHBIX U 01
[AALMS ¥ MOH- |IIMA UOHHOT'O OOMEHA C|MOHHBIX PEAKIUN C y4a-

HbI 0OMEH y4acCTUEM HEOpraHuYe- [CTUEM OKCHJIOB, KUCTIOT,

CKHX BEIIIECTB OCHOBAHUM U COJIEH, NOH-

HBIX peakluid TUAPOIIHU3a
COJIEH, YCTAaHOBIICHHUE U3-
MEHEHUS KUCIOTHOCTH
Cpelbl.
2. JJabopatopHas pabota
«Peakuuu ruaponnsay.

3 |Pa3men 3. Hccaenoats cTtpoe- |KonrpoJsbHas padora
CtpoeHnue u |HMe U CBOiicTBa Heop-|«CBOMCTBA HeOPraHuve-
CBOJCTBA He- |[TAHMYECKHX BElEeCTB |CKUX BelIeCTB
OpraHmnve-

CKHX BellecTB

3.1 [Knaccuduka- |Knaccudpummponates |1. Tect «Homenknatypa u |OK

1Usl, HOMEH-  |HEOPTaHWYECKUE Be- |HA3BaHUE HEOpraHuye- 01

KJaTypa u
CTpOEHHUE He-
OpraHUYeCKUX
BEIIECTB

aecTBa B COOTBET-
CTBHUHU C UX CTPOCHUCM

CKHX BEIIECTB UCXOJIS U3
X XUMUYECKOU (POpMYJIBI
WJIM COCTaBJICHUE XMMUYeE-
CKOM (hOpMYJIbI UCXOIA U3
Ha3BaHMUS BEIIECTBA 110
MEXIYHAPOIHOU WU TPU-
BHAJILHOM HOMEHKJIa-
Type».

2. 3aja4M Ha pacyer mMac-
COBOM 10J1 (Macchl) XH-




MUYECKOI0 31eMeHTa (Co-
€UHEHHUSI) B MOJICKYJIC
(cMecn).

3. [IpakTnueckue 3aqaHus
1o KJ1accu(uKaluu, Ho-
MEHKJIAType U XUMHUYe-
CKUM QopMyJiaMm Heopra-
HAYECKUX BELIECTB pas-
JIMYHBIX KJIACCOB.

4. TlpakTrueckue 3alanust
Ha OmpeeiCHUEe XUMUYe-
CKOM aKTMBHOCTH BEILIECTB
B 3aBUCUMOCTH BHJIa XU-
MHUYECKOI CBA3U U TUIIA
KPUCTAJLUTUYECKOU pe-
HIETKH.

3.2

Ddu3uKo-XUMH-
YecKHe CBOU-
CTBa Heopra-
HUYECKHUX Be-
IICCTB

YcranaBnuBaTh 3aBU-
CUMOCTb (PU3UKO-XU-
MHYECKUX CBOMCTB HE-
OpraHUYEeCKuX Be-
1IECTB OT CTPOCHUS
aTOMOB U MOJIEKYJL, a
TaKXe TUIa KpUCTAJI-
JIMYECKOM PELIECTKU

1. Tect «OcobGeHHOCTH
XUMHYECKUX CBOWUCTB OK-
CUJIOB, KUCJIOT, OCHOBA-
HUM, aM(DOTEPHBIX TU/I-
POKCHJIOB H COJIEW».

2. 3ajaHus Ha cocTaBJe-
HHUE YPAaBHEHUN XUMHYE-
CKHMX PEaKIUi C y4aCTUEM
MPOCTBIX U CII0KHBIX HE-
OpPTraHUYECKHUX BEIIECTB:
OKCHUJIOB METAJJIOB, HEME-
TaJUI0B U aM(POTEPHBIX
AJIEMEHTOB; HEOpTraHUYe-
CKMX KHUCJIOT, OCHOBaHUM
1 aM()OTEPHBIX THIPOKCH-
JI0B, HEOPTAHUYECKUX CO-
JIeH, XapaKTEepU3yIOLINX
WX CBOMCTBA M CIIOCOOBI
MTOJTYYCHUSI.

3. IIpakTUKO-OpUEHTUPO-
BaHHbIE TEOPETUYECKUE
3aJ]aHUsI HA CBOMCTBA U

OK
01
OK
02




MoJTy4YeHHe HeopraHude-
CKHX BEIIECTB.

4. JJTabopaTopHas pabota
«CBoiiCTBa METAILJIOB U

HEMETAJUIOBY.
3.3 |IIpousBoacTtBo |OGocHOBBIBATh 3Haue- |[IpakTuko-opuentuposan- |OK
HEOpraHuye- |HHE U MPUMEHEHHUE He- |Hble 3a/1aHus 1o cocTasie- |01
CKHX BEIIECTB. [OPraHUYECKUX Be- HUIO XUMUYECKHUX peak- |OK
3HaueHUE U HIECTB B OBITOBOM M |1Mif ¢ yyacTrem Heopra- |02
IpPUMEHEHHUE B |IPOU3BOJICTBEHHOM Jie-| HUYECKUX BEIIECTB, UC-
OBITY U Ha ATEJILHOCTH YEJIOBEKA |MOJIb3YEMBbIX JIJISl UX UJICH-
MPOMU3BOJICTBE |UX (PUBUKO-XUMHUYE- |TU(PUKAIIUU U TPOMBIIII-
CKHMU CBOMCTBaMU JIEHHBIX CIIOCOOOB MOJTY-
YEHUS.

4 (Pa3znmea 4. Hccaenoats cTtpoe- |KonTpoJsbHas padora
CtpoeHue u |HHMe U CBOiicTBa opra- |(«CTpoeHue U CBOMCTBA
CBOJCTBA OpP- |HMYECKHUX BelIECTB |OPraHUYeCKHX BelIeCTB)
TaHNYeCKHUX
BeLeCTB

4.1 [Knaccuduka- |Knaccudummposars  |1. 3amanus Ha coctaBie- |OK
U1, CTPOCHHE |OpTaHWYECKHUE Bellle- |HWe Ha3BaHui opranmye- |01

Y HOMEHKJIa-
Typa OpraHu-
YECKUX Be-
IIECTB

CTBA B COOTBETCTBHH C
UX CTPOCHUEM

CKHMX COECIMHEHMH MO TPHU-
BUAJILHOM WJIM MEXyHa-
POOHON CUCTEMATUYECKOMN
HOMEHKJIATYpe.

2. 3ajaHus Ha cocTaBJe-
HUE NOJIHBIX U COKpAIlECH-
HBIX CTPYKTYPHBIX (pop-
MYJI OPraHUYECKHUX Be-
HIECTB OTJIETBHBIX KJIac-
COB.

3. 3agauu Ha onpe/IeIICHUE
npoctenieit hopMyIibl
OpPraHUYECKOU MOJIEKYJIBI,
UCXOJIS U3 JIEMEHTHOTO
cocrtana (B %).




4.2 |CpoiicTBa op- |YcrtaHnaBnuBaTh 3aBU- |l.3amaHus Ha coctaBie- |OK
TAaHUYECKUX  |CUMOCTh (PU3UKO-XU- |HUE ypaBHeHUH xummue- |01
COCIMHEHH  |MHYECKUX CBOWMCTB Op- |CKHMX peakuuii ¢ yuactueM |OK

TaHMYECKUX BEIIECTB |OPTaHMYECKHUX BemiecTB Ha |02

OT CTPOEHHUSI MOJIEKYJI |OCHOBAHHMM MX COCTaBa U
CTPOCHHUS.
2. 3amaHus Ha cOCTaBJIE-
HUE YpaBHEHUI XUMUYe-
CKUX PEaKIUH, WILTIOCTPU-
PYIOIIUX XUMUYECKUE
CBOMCTBA C Y4ETOM MEXa-
HU3MOB MPOTEKAHUS JaH-
HBIX pEaKIU U T€HEeTHYe-
CKOU CBSI3M OPraHUYECKUX
BEILIECTB Pa3HbIX KIIACCOB.
3. PacueTHbie 3a1a4U 1O
YPaBHEHUSM PEAKIUM C
y4aCTUEM OPTaHUYECKUX
BEILIECTB.
4. JJTabopaTopHas pabota
«lTonyuenue sTniieHa 1
W3YYECHHUE €r0 CBOMCTBY.

4.3 |Opranuyeckue |O6ocHOBBIBaTH 3HaUe- |[IpakTuko-opuentuponan- |[OK
BEILIECTBA B HUE U IPUMEHEHHE Op- [HbIe 3aJlaHu 1o cocTaniie- (01
KU3HEAEATEIb- | TAHUYECKUX BEIIECTB B [HUIO XUMHUUYeCcKuX peak- |OK
HOCTH 4YeJio-  |OBITOBOM M MPOM3BOJ- |IIUU ¢ ydacTueM opranu- |02
Beka. [[pons- |CTBEHHOW AEATENIBHO- [4ECKHX BEIIECTB, UCIIOJb-
BOJICTBO U CTH 4eJIoBeKa UX (U- |3yeMbIX IS UX UJACHTH-
MPUMEHEHUE  |3UKO-XUMUYECKUMU  |(puKaiuu B OBITY U TIPO-
OpraHUYECKUX |CBOMCTBaMU MBIIUIEHHOCTH.

BEIIIECTB B
MIPOMBIIILICH-
HOCTH
5 |Pa3nen S. Ku- |UcciaenoBath paBHo- [KoHTposbHas padora

HETHYECKHE U
TEePMOMHA-
MHYeCcKHe 3a-

BecHe U CKOPOCTh XH-
MHYECKHUX peaKkuui

«CKropocTh XUMHYECKOI
peaKi UM U XuMHU4ecKoe
paBHOBeCHE»




KOHOMEPHO-
CTH MPOTEKA-
HUSI XMMHYe-
CKHX peakuui

5.1 [Kunetnueckue |HccnenoBars Biusaue |1. Jlaboparopnas pabora |OK
3aKOHOMEPHO- |KOHIIEHTPAIMH pearu- |Ha BBIOOP: 01
CTHU MIPOTEKa- |pyromux BemectB U |— «Onpenenenue 3apucu- |OK
HUSL XUMHUYE- |TeMIIepaTypbl HA CKO- |MOCTH CKOpOCTH peakiuu |02
CKHUX PEaKIUi |[pOCTh XMMHYECKUX pe- |0T KOHIIEHTPALIMK pearu-

aKIun PYIOIINX BEIIECTBY;
— «Ornpenenenue 3aBUCH-
MOCTH CKOPOCTH PEAKIUU
OT TeMIIEpaTypbI».
2. IIpakTUKO-OpUEHTHPO-
BAHHBIE TEOPETUYECKUE
3a/laHus Ha aHanu3 (paxTo-
POB, BIUAIOIIUX HA U3MeE-
HEHHUE CKOPOCTH XUMHYE-
CKOM peakiuu.

5.2 |Tepmonunamu-|MccnenoBars Bnusaue |1. 3amaun Ha pacyeTs Temn-|OK
YEeCKHUE 3aK0- |M3MEHEHHs KOHIIEH-  |ToBBIX 3(pdexToB xumuue- (01
HOMEpPHOCTH  |Tpaluy BELIECTB, pe- |CKUX peakuuii u onpene- |OK
NPOTEKaHUsl  |aKIMU CPEelIbl U TemIle- |JIeHue Tuna peakiuu (mo |02
XUMHUUYECKUX  |paTypbl Ha CMEIICHUE |TEeTUIOBOMY d(PdeKTy:

peakiuii. PaB-
HOBECHE XUMHU-
YECKHUX Peak-
1005051

XUMHYCCKOI'O PaBHO-
BCCHU

DK30- U DHIOTEpMHUYE-
CKHE).

2. IIpakTuKO-OpUEHTHPO-
BaHHbBIC 3aJ]aHUS HA MPU-
MEHeHHe npuHuuna Jle
[MTaTense A1 HaXOXKACHUS
HaIpPaBJICHUS] CMEILICHUS
PaBHOBECUSI XUMUYECKOU
peakiuu u aHanus3 (paxro-
POB, BIMSIIOIIUX HA CMeE-
HICHUE XUMHUYECKOTO PaB-
HOBECHS.

3. JIaGopatopHas pabota




«M3yueHue BIUsSHUSA pas-
JUYHBIX (PAKTOPOB HA CME-
IIEHUE XUMHYECKOTO PaB-

HOBECHSD.
6 [Pa3gex 6. HUccaenoBare auc- Konrpoabnasi padora nmo
JlucnepcHble |MepCHbIE CUCTeMbl  |TeMe «J/lucnepcHblie cu-
CUCTEMBbI CcTeMbI»
6.1 |{ucniepcubie  |Pasnuuats uctunusie |1. 3amaun Ha mpurotosie- |OK
CUCTEMBI U PacTBOpPBL, KOJUIOWI-  |HUE pacTBOPOB. 01
(akTopbl UX  |HbIE pacTBOPHI U Ipy- |2. [IpakTuko-opuentupo- |OK
YCTOMYMBOCTU |0OOAMCIIEPCHBIE CH- BaHHbIE pacueTHble 3a1a- |02
CTEMbI Ha OCHOBE XU- |HMSI Ha AUCIIEPCHBIE CHU-
MHUYECKOTO SKCIIEPH-  |CTEMBI, UCTIOIh3yEeMbIE B
MEHTa OBITOBOI U MPOU3BOJI-
CTBEHHOM JIESITEIbHOCTH
YeJIoBeKa.
6.2 {Uccnenosanue |MccnenoBars usuko- |Jlaboparopnas padota (Ha |OK
CBOMCTB JIC- |XMMHUYECKHE CBOWMCTBA |BBIOOP): 01
HEPCHBIX CU-  |pa3IUYHbIX BUJOB Juc-|— [IpuroroBnenue pactBo-
CTEM NEPCHBIX CUCTEM pOB;
— UccnenoBanue gucnepc-
HBIX CHCTEM.
7 |Pa3nexn 7. Ka- (UccienoBarh cBOJi-

YyeCTBEHHbIE |CTBA OPraHUYECKUX H

peakuuu 00- |HeOpPraHu4YecKMXx Be-

HApY:KeHUs]  |IIeCTB C UCINO0JIb30Ba-

opranuyve- HHEM Ka4eCTBEHHbIX

CKHX M HeOp- |peakuui

FAaHUYEeCKUX

BellecTB

7.1 |O6napyxenue |Mccienopars kaue- 1. JJaGopatopHas padota |OK
HEOpraHu4e- |CTBEHHBIE peaKlMK He- |(Ha BbIOOD): 01

CKHX KaTHOHOB
H aHHMOHOB

OpraHHUYCCKHUX BC-
oiecCTB

— AHaAJIMTUYECKUE peak-
uu katuoHos [-VI
TPy,

— AHAJINTHYECKUE peak-
U1 AaHHOHOB.

2. IlpakTrueckue 3a1anust




Ha COCTABJICHUE YpPaBHE-
HUW peakiui oOHapyKe-
Hus KaTnoHOoB [-VI rpynn
Y aHUOHOB, B T.4. B MOJIe-
KYJISIpPHOM 1 HOHHOH (op-

Max.

7.2 |O6napyxenue |MccrnemoBats kaue- 1. JlJabopaTopHuas padora |OK
OpraHUYECKUX |CTBEHHBIC peaKIuu op- |(Ha BHIOOD): 01
BEIIECTB OT-  |[FaHUYECKHX coelnHe- |— KauecTBeHHbIE peakIuu
JIEbHBIX KJIAC- |HUM OTJEIbHBIX KJIac- |Ha OT/AENIbHbIE KIIACChI Op-

COB C UCIIOJb- |COB raHUYECKUX BEIIECTB;
30BAHUEM Ka- — KauecTBeHHbII aHATU3
YECTBEHHBIX OpTraHUYECKUX COCINHE-
peakuuin HUHI 110 PYHKIMOHAIBHBIM
rpyIIam.
2. IlpakTrueckue 3aqaHus
Ha COCTaBJICHUE Kaue-
CTBEHHBIX peakluii 0OHa-
PYKCHHSI OPTaHUYECKHUX
COCMHECHUM.
Il |IIpukaagHoii MOIYJIb
8 |Paznen 8. OuenuBars nociaen- |3amura Keica (¢ yuerom
Xumus B CTBUS OBITOBOW U Oyayureit mpogeccuo-
ObITY M IPO- |MPOM3BOJACTBEHHON |HAJILHOM /IEATEJIbHOCTH)
U3BOJACTBEH- |IeATEJIbHOCTH YeJI0-
HOM1 JesiTeJIb- |BeKa ¢ MO3ULUI IKO-
HOCTH 4eJIO- |JIOrH4YecKoi Oe3omac-
BeKa HOCTH
Xumust B ObiTy |OnienuBath nocnen-  |Keiic (¢ yuerom 6ynymeit |OK
U IPOU3BOJI-  |CTBUS OBITOBOM M Mpo- |podeccuonanbHoi aes- |01
CTBEHHOM Ji€sl- |M3BOJICTBEHHOM Jiesl- |TEIbHOCTH) OK
TEJILHOCTHU Ye- |TeIbHOCTH YesoBeka ¢ |Bo3MorkHbie TeMbl keit- |02
JIOBEKA MO3UIIAN KOJIOTHYE- |COB: OK
CKOM 6e30macHOCTH 1. [Torennenne xknumarta u |04
BBICBOOOXKIeHUE Ta30BhIX |OK
TUIpaToB co aHa okeana. |07
[1K

1.2.




2. bynymme marepuaisl
JJI aBUa-, MAIIUHO- U
MpUOOPOCTPOCHUSI.

3. HoBeie maTepuans 1is
COJIHEUHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE
pacTUTEIBHBIX Mpenapa-
TOB.

9 |Pa3nen 9 Uc- |[UuTepnperupoBath |3amura ydeOHO-HcCIe-
cJIeJOBAHNE U |XMMHUYECKHEe MPOo- A0BATEJbCKOI0 NPOEKTA
XUMHUYECKHH |1ecChl U sIBJIeHUs B |(C yueToM Oyaylieu npo-
aHaju3 00b- |[Omocdepe (eccnonanbHOM Hes-
€KTOB 0HO- TeJbHOCTH)
cepnl

9.1 |OcHoBbI 1a00- |BemonuaTs monHed  |1. JlaGoparopras pabora |OK
paTopHOI IIUKJI SKCTIEPUMEH- «OcHoBbl 1abopatopuoit |01
IPAKTUKH B TaJbHOTO UCCIIEIOBA- |TIPAKTUKID. K
npodeccuo-  |HUA ¢ coomogenueM 2. Tunoskie pacuetsl o |1.2.
HaJIBHBIX J1A00- |TPaBHJI O€30MACHOTO  |TEMAaTHUKE DKCIIEPUMEHTA.
patopusix oOpaiteHust ¢ Bee- (3. 3a1auu Ha BBIYUCIICHHE

CTBaMHU U J1abopaTop- |CpeaHEero 3HaueHUst dKCIie-

HBIM 00OpYZIOBaHUEM |pPUMEHTAJBHBIX JAHHBIX,
MOTPEIIHOCTH.
4. IlpencraBneHue pe3yib-
TaTOB HIKCIIEPUMEHTA B
pasnuyHoii popme (Tad-
nuna, rpaguk, OTYeT, A0-
KJIaJl, Ipe3CHTAIs).

9.2 | Xumnueckui |Mccnenosats xumuue- |1. Tect «CBoiictBa 1 co- |OK
aHaju3 Mpod  |CKHi cocTaB pod CTaB BOJIBD». 01
BOJIbBI BOJIbI 2. 3aganne «Xumnuecku |OK

cocTaB BOJbI, THII BOJBI 1 |02
criocoOwI ee nmpumMenenus» |OK
(c ucmonszoBanuem Hop- |07
MaTHUBHBIX I0OKyMeHTOB). |[IK
3. IIpakTuko-opuentupo- |1.2.

BAaHHBIC TCOPCTUICCKHUC
3aJaHusA Ha COCTaB BOJbI U




CIOCOOBI BBIPAXKEHUS KOH-
LIEHTPALUH U IepecyeT
KOHIIEHTpaIui (C UCIob-
30BaHHEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JJabopaTtopHas paboTa
Ha BBIOOD:

— OuncTKa BOJBI OT 3a-
TPA3HECHU;

— Onpenenenue pH Bozbl
U €€ KUCJIIOTHOCTH;

— OnpeneneHne KeCTKO-
CTH BOJIBI M CIIOCOOBI €€

YCTpPaHEHHUS.

9.3 (Xumunueckuit |HMccnenoBars xumude- |1. Tect «Oprannyeckue u |[OK
KOHTPOJIb Ka- |CKUU COCTaB MPOJYK- |Heopranuyeckue Beme- |01
YeCTBa MPO-  |TOB MUTAHUS cTBa, Bxojsiue B coctaB |OK
JyKTOB MUTa- MPOAYKTOB MTUTAHUS. 02
HUA 2. IIpaktuko-opuentupo- |OK

BaHHBIC 33JIaHuA 110 Kynu- |07
HAapHOM TEMAaTHKE. [IK
3. JIaboparopHnas padora— |1.2.
HccnenoBanue nmpoayKTOB
MUTaHKUS HA HAJTUIUE yT-
JeBOIOB (MyKa, TBOPOT,
MOJIOKO, HOTYpT) Ha HaJIH-

4Ke yriieBo10B (Kpaxmail,
[IF0KO3a, caxapo3a).

9.4 | Xumnueckui |Mccnenosath xumuue- |1. Tect mo teme «Xumu- |OK
aHaju3 Mpod  |CKHi cocTaB pod yeckuil coctaB Heopranu- |01
TTOYBBI MTOYBBI yeckux u oprannueckux |OK

YAOOPECHHIN. 02
2. 3anpanue «B3zaumMocssizp |OK
COCTaBa MOYBbI, TUII 07
MOYBHI U ee Ha3HaueHus». |[1K
3. JIabopatopHas padora |1.2.

(Ha BBIOOD):




— OOGHapy:xeHue Heopra-
HAYECKUX NPUMECEN B
po0ax MOYBHI;

— Onpenenenue pH Boji-
HOU

BBITSIKKU MTOYBBI, €€ KHC-
JIOTHOCTH U IIEJIOYHOCTH.

9.5

Uccnenosanue
00BEKTOB OMO-

chepol

HccnemoBaTh XUMUYE-
CKHUH cocTaB 00BEKTOB
ouocdepsl Ha MpUMepe
MPOTyKTOB TUTAHUS,
BOJIbI U TIOYBBI

VYuebHo-uccnenoBaTelb-
CKHI IPOEKT B 00JIaCTH
HcclieIoBaHus 00bEKTOB
ounocdepsl.

Bo3MokHBIE TEMBI IPOEK-
TOB:

1. UccienoBanue cocraBa
MHUHEPAIBHOW BOJIBI U pe-
KOMEHJAIMU T10 €€ UC-
MOJIb30BAHUIO.

2. UccnenoBanue paspy-
IAFOIIETO ICHUCTBUS MPHU-
POAHOM BOJIBI HA CTPOU-
TeJIbHbIC MaTePUAIIBI.

3. CocTaBieHue MpoeKTa
[[BETHHUKA/OTOpOjIa/caa B
3aBUCHUMOCTH OT COCTaBa
MpOaHaIN3UPOBAHHBIX
MOYB.

4. CocraBiieHue cOalaHCH-
POBAHHOT'O MEHIO Ha JICHb
(HEmen0) B 3aBUCUMOCTH
OT COJIEpKaHUS XUMHYE-
CKHX MaKpO ¥ MUKPOJJIe-
MEHTOB B IIPOJIyKTax IH-
TaHMUS.

5. UccnenoBanue kade-
CTBA IMUTHEBOM BOJIBI.

6. UccnenoBanue mpob BO-
JIOITPOBOJTHOW BOJBI HA
MpeaMeT yCTPaHEHUSI
KECTKOCTH.

OK
01
OK
02
OK
04
OK
07
IK
1.2.




7. YcTpaHeHHUE )KECTKOCTH
BOJIBI B CEJILCKOXO03U-
CTBEHHOU JIEITEIHHOCTH.




5. ATATITAIIAA OBIIEOBPA3OBATEJBLHOM JUCIUIIIAHBI
ITPU OBYYEHWH JIUI] C OTPAHUYEHHBLIMHA BO3MOKHOCTSIMHA
3JI0POBbS

Ananramnus padodeit mporpamMmmbl auctuiuinHbl [1J1.01 Xumus npoBoguTcs
MIPY peaTi3aruy aTanTHBHOW 00pa30BaTEIHLHON MPOrPaMMbl — IPOTPAMMBI TIOJITO-
TOBKHM CIEHHAIMCTOB CpeHero 3BeHa mno crenuanbHocTu 31.02.02 Akymiepckoe
neno (ouHas opma oOydeHus1, Ha 0a3e OCHOBHOTO OOIIEro 0Opa30oBaHUs) B IEIISIX
oOecrieueHus MpaBa UHBAIUIOB U JIUMIl C OTPAHUYECHHBIMUA BO3MOXXHOCTSAMHU 3/10PO-
BbsI Ha MOJTy4YeHue MpodhecCuoHaNbHOro 00pa3oBaHusl, CO3JaHUs HEOOXOAUMBIX JIJIS
MOJIyYeHHS CPeHET0 MpodeCcCHOHAIBHOTO 00pa30BaHUs yCIOBUH, a TaKkKe obecre-
YeHUS JOCTIKEHUS OOyYaroIIMMKCS WHBAIUIAMU U JUIAMU C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMU 3/I0POBbSI pe3yJIbTaTOB ((OPMUPOBAHUS MPAKTUYECKOTO OTIbITA.

Obopyodosanue kabunema Xumuu ¢ yueOHOU XUMUYeCKou 1abopamopueti 0
00YUaIOWUXCA C PA3TUYHBIMU BUOAMU O2PAHUYEHUS 300POBbS

OcHamieHue KaOMHETa XUMHUU C y4eOHOM XUMUYECKOW JlabopaTopue
JIOJDKHO OTBEYaTh 0COOBIM 00pa30BaTENIbHBIM MOTPEOHOCTSIM 00YUAIOIIUXCSl NHBA-
JUAOB U JIMIl C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 370pOBbsi. KaOMHETHI TOKHBI

OBITh OCHAILIEHBI 00OPYJIOBAHMEM U YUYEOHBIMH MECTAMH C TEXHHMYECKUMU CpE.-
CTBaMHU 00y4eHUs U 00YUaIOIIUXCS C Pa3IMYHBIMU BUJIAMUA OTPAHUYEHUH 3[10PO-
Bbsl.

Kabuner, B koTopom 00Oy4aroTcs Jivila ¢ HapyIICHUEM CiTyXa JOJDKEH ObITh
000pyZIOBaH PaIMOKIACCOM, KOMIBIOTEPHON TEXHUKOU, ayJMOTEXHUKOW, BUJIEO-
TEXHUKOU, JIEKTPOHHOU JIOCKOM, MyJIbTUMEINUHON CUCTEMOM.

JIist cnaGoBUASIIUX OOy4YarOMIMXCAd B KaOMHETE MPeayCMaTPUBAIOTCS MPO-
CMOTp YJAJCHHBIX OOBEKTOB IMPHU MOMOIIM BUIACOYBEIMYUTENEH A YIAJIEHHOTO
npocmotpa. Mcrionp3oBanne bpatieBCKON KOMIIBFOTEPHOU TEXHUKH, JIEKTPOHHBIX
JyT, MPOrpaMM HEBHU3YaJlbHOTO JOCTYNMa K MH(OpMaIUu, TEXHHUYECKUX CPEACTB
npuema-nepenayn yueoHon nadopmanuu B JOCTYIHBIX (popmax.

Jliis oOyuaromuxcs ¢ HapyleHHeM OMOPHO-ABUTAaTEbHOTO anmnapara Kaou-
HET JJOJKEH ObITh 000PY0BaH NEPEIBUKHBIMU PETYIUPYEMBIMU MTapTaMU C UCTOY-
HUKOM MUTAHUA.

Brlleyka3aHHOE OCHAILEHHWE YCTAHABIMBAeTCS B KaOMHETE NPHU HaJUYHMU
oOy4Jaronuxcs Mo aJanTupoBaHHOW 00pa30BaTeIbHON MPOrpaMMe C Y4ETOM UMEIO-
HIErOCsl TUTIA HApYLIEHUH 3I0pOBbs Y 00y4aronierocs.



Hughopmayuonnoe u memoouueckoe obecneyerue 06y4arouuxcs

Jloctyn kK MHPOPMAIIMOHHBIM K OUOIHOrpaduIECKUM pecypcaM, yKa3aHHbIM
B 11.3.2 paboueil mporpaMMel, I0JKEH OBITh MpeCcTaBiieH B (hopMax, afanTUPOBAH-
HBIX K OTPAaHUYECHUSM 370POBbA OOYyYAIOUIUXCSl MHBAIMUJIOB M JIUI[ C OIpaHUYECH-
HBIMH BO3MOYKHOCTSIMH 370POBBS:

Jnia aui ¢ HapyIIeHUAMH 3peHust (He MEeHee OJTHOTO BHJIA):

- B IIeYaTHOM (popMe YBETUUECHHBIM MIPUPTOM;

- B opMe 3JIeKTPOHHOTO JOKYMEHTA;

- B hopme ayaunodaiina;

- B Me4aTHOM ¢opMe Ha si3bike bpaits.

Jist U1l ¢ HApYIICHUSIMU CITyXa:

- B Ie4aTHOU opme;

- B (hopMe AIEKTPOHHOTO JJOKYMEHTA.

Jl5is U1 ¢ HapyIICHUsIMUA OTIOPHO-JBUTATEIFHOTO anmapaTa (He MeHee JBYX
BHJIOB):

- B Ie4atHoi dopme;

- B (hopMe 3IEKTPOHHOTO JJOKYMEHTA;

- B popme aynuodaiina.

Jlis U1 ¢ HEPBHO-TICUXUYECKUMH HAPYIIEHUSMHU (pacCTPONCTBO ayTHUe-
CKOTO CIIEKTpa, HApYyIIEHUE TICUXUIECKOTO Pa3BUTH):

- UCTMIOJIb30BaHUE TEKCTA C WILTIOCTPAIHSIMH;

- MyJIbTUMEINIHBIC MaTCPUAJIBI.

Bo BpeMs camocTOsITENNHHON MOATOTOBKU 00YYarOIINecs WHBAJIMIBI U JTUTIA C
OTPaHUYECHHBIMUA BO3MOKHOCTSIMU 3JI0POBbsI IOJDKHBI OBITh 00ECTICUECHBI JOCTYIOM
K cetu HTEpHET.

Dopmbl u MemoObl KOHMPOAA U OYEHKU Pe3yTbmamos 00y4eHusl

VYkazanasie B 1. 4 mporpaMmbl (JOPMbI U METOJIbI KOHTPOJISI MPOBOJSATCS C
y4€TOM OTPaHMYCHUS 37I0pOBbs oOyJaronmxcs. [lenpro TeKymero KOHTpOJIs SBIIs-
€TCSl CBOCBPEMEHHOEC BBISIBJICHUE 3aTPYJHEHUW M OTCTaBaHUs OOYYaroIIerocs C
OTPaHUYCHHBIMUA BO3MOXHOCTSIMH 37I0POBBSI 1 BHECEHHE KOPPEKTUBOB B YUCOHYIO
NEATEILHOCTD.

dopma TPOMEXKYTOUHOM aTTECTAlMK YCTAaHABIUBACTCS C YUYETOM UHIUBUIY-
TBHBIX TICUXO0(PU3UIECKUX OCOOCHHOCTEHN 00yJaroNIuXCsi MHBAJIMIOB U JIUII C OTpa-
HUYEHHBIMHA BO3MOXXHOCTSIMU 3JI0POBBS (YCTHO, TUCbMEHHO Ha Oymare, MMCbMEHHO
Ha KOMITbIOTEPE, B (DOpME TECTUPOBAHHUS U T.I1.).



[Ipu mpoBeneHNHN TPOMEKYTOUHOM aTTecTaluy 00yJaroueMycs mpeIoCcTaB-
JSIeTCsl BpeMsI Ha IOJITOTOBKY K OTBETY, YBEJIMUEHHOE HE O0Jiee UeM B TpU pa3a ycTa-
HOBJIEHHOTO ISl TOJAITOTOBKU K OTBETY 00Yy4aIOIIMMCS, HE UMEIOIIUM OTpaHUYEHUN
B COCTOSIHUM 3710POBbSL.



