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1. OBIIASI XAPAKTEPUCTUKA PABOUYEM NPOTPAMMBI
OBIIEOBPA3OBATEJbHOM JUCIIUITINHBI
OV .10 XUMMUSA

1.1. MecTro0 AMCHUIUIMHBI B CTPYKType OCHOBHOM mpodecCHoHAIBLHOM
0o0pa3oBaTeJIbHOI MPOrPpaMMBbI

O6meobpazoBarensHas auciuiimia OYJ[.10 Xumwus sBiseTcss 00sS3aTebHOM
4acThlo 00111€00pa30BaTEeNIbHOIO IMKJIa 00pa30BaTeIbHON MPOrPaMMbl B COOTBETCTBUU C
OI'OC CIIO mno cneuuansHocTH 23.02.07 TexHuveckoe OOCIyXHUBAaHUE U PEMOHT
aBTOTPAHCIIOPTHBIX CPEJICTB.

PaGouas nporpamma yue6Hou nuctmmuinabl OY J1.10 Xumus pa3padboTtana Ha
ocHoBe DefepanbHOTO TOCYIapCTBEHHOTO O00pa30BaTEIbHOTO CTaHIApTa CPEIHETO
obmero o6pazoBanus (PI'OC COO), yTBepkIEHHOrO TMpUKa3oM MUHHUCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17.05.2012 . Ne 413, u deaepanbHOTO
roCyAapCTBEHHOr0  00pa30BaTENbHOTO  CTaHAApTa CpPEIHEro Npo(ecCHOHATBLHOTO
obpazoBanus (PI'OC CIIO) no cneuunanbHOoCcTH 23.02.07 TexHuueckoe 00CITyKUBaHUE U
PEMOHT aBTOTPAHCIOPTHBIX CPEJICTB, YTBEPKICHHOTO TNpUKa3oM MUHHUCTEPCTBA
IIpoceemennss Poccum ot 02.07. 2024 r. Ne 453, ¢ yuerom @PenepanbHOR
o0pa3oBaTeNnbHOI MpOorpaMMbl CpeJHEro 001Iero oO0pa3oBaHMs W MPUMEPHON padouei
IporpaMmbl  00II€00PA30BATENBHON MUCHUILTUHBI «XUMUS» I MPOoGecCUuOHATbHBIX
oOpa3oBaTeNbHBIX OpraHu3alui, yTBEpKIEeHHON Ha 3acenanun CoBeTa IO OIICHKE
collepKaHUsl M KadecTBa MPUMEPHBIX pabouyux Mmporpamm o0Ie00pa3oBaTeIbHOTO U
COIIMAJIbHO-TYMAaHUTAPHOTO  IIMKJIOB  CPEIHEro MpOoQEeCCHOHATBHOTO  00pa3oBaHUs

OI'bOY IO «HMuCcTUTYT pa3BuTHs MpodhecCHOHATFHOTO 00pa30BaHUsDy MPOTOKOIOM OT
«18» ampemnst 2025 romga Ne6/2025.

1.2. Lesn ¥ muIaHUPYeMbIe Pe3yJIbTAaThl 0CBOCHH S AU CIHUIIIHHBI
1.2.1. Ileau 1 3271244 JUCHUILIMHBI
Conepkanue mOporpaMMbl  00II€0Opa30BaTEIbHON  JNUCIUIUIMHBI  «XHUMUS
HaMnpaBJICHO HA JTOCTUKEHUE CIEAYIOMINX HeJIeH:

) dbopMUpOBaHHE  CHCTEMbl  XMMHUYECKMX 3HAHUM KakK  Ba)KHEHIEH
COCTaBJSIFOIIEH €CTECTBEHHO-HAyYHOM KapTHUHBI MHpa, B OCHOBE KOTOPOW JIeKaT
KJIIOUEBbIE MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUU XHMHUH, OCBOCHHE S3bIKA
HAyKH, YCBOCHUE U TIOHUMAHHE CYIIHOCTH JOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOTO
XapakTepa, 03HaAKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBIICHHUS;

) dbopMHpOBaHUE M Pa3BUTHE MPEACTABICHUA O HAYYHBIX METOJAX MMO3HAHUS
BEIIECTB M XHMHYECKUX PEAKIUH, HEOOXOAMMBIX [Isi TPUOOpPETEHUS yMEHUH
OPUEHTUPOBATHCA B MUPE BEUIECTB U XUMUYECKUX SIBIICHUM, UMEIOIINX MECTO B MPUPOJE,
B PAKTUYECKOW U TOBCEHEBHOM KU3HU;

) pa3BUTHE YMEHUM U CIIOCOOOB JCSATEIBLHOCTH, CBA3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XHUMHMUYECKOTO JKCIEPUMEHTa, COOJII0JCHUEM TIpaBWJ OE30MacHOro
oOpalleHust ¢ BEIIECTBAMM.

3ajaum JTUCUUIJINHBI:

1) cdhopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX
IPOLIECCOB U SIBJICHHI B OKPYXKAIOLIEH Cpele, a TaKXKE UX CBA3b C LEIOCTHOM HAy4YHOU
KapTUHOW MHUPA U IPYTUMHU €CTECTBEHHBIMU HAYKAMMU;



2)  pa3BUTh YMEHHUS COCTaBJISATH (POPMYJIbI HEOPTAaHUYECKUX M OPraHUYECKUX
BEII[ECTB, YPABHEHUS XWMHUUYECKHX PEaKINil, OOBSCHATh MX CMBICI, WHTEPIPETUPOBATH
pPEe3YyIbTAaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM  TPOBEACHHUS  NPOCTEHUIIUX  XUMHYECKHX
HKCIIEPUMEHTAJIBLHBIX UCCIEIOBAHUIN ¢ COOMIOACHHEM TpaBuil 0€30MacHOro 00paleHus C
BEILECTBAMH U JTAOOPATOPHBIM 000PYIOBAaHUEM;

4)  pa3BUTh YMEHHS HAXOJWTh, aHAJTU3UPOBATH U HCIOJB30BaTh MUHGPOPMAIUIO
XUMUYECKOTO XapakTepa U3 pa3IMUHbIX HWH()OPMAIIMOHHBIX HCTOYHUKOB, BKJIIOYAS
y4eOHYIO0 JTUTEPaTypy, HAy4YHbIC MyOIUKAIIUU U UHTEPHET-PECYPCHI;

5)  chopmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEIACTBUS CBOEH IEATEIBHOCTH
U XUMUYECKUX TPUPOJHBIX, OBITOBBIX W IPOU3BOJCTBEHHBIX IPOLIECCOB, YUYUTHIBAS
BO3MO’KHBIE SKOJIOTUYECKHUE U COLIMAIbHBIE BO3CHCTBUS;

6)  chopmupoBaTh NOHMMAHUE 3HAYUMOCTHU JAOCTHKEHUNA XUMUYECKON HAYKU U
TEXHOJIOTMM i1 Pa3BUTUS COIMAIBLHOM U TPOU3BOACTBEHHON cdep ¢ yMeHHUeM
MPUBOJINUTH MPUMEPHI UX IPUMEHEHUS B PA3IMYHBIX CPepax KU3HU.

1.2.2. Ilnanupyemble pe3yJibTATBI  OCBOeHHSI 001Ie00pPa30BaTENbHOI
JucUIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Oco0oe 3HaueHuwe oOIE0Opa3oBaTeNbHas AWCHUIUIMHA «XUMHUS» HMEET IpHU
dbopmupoBanuu u pazsutuu OK 01; OK 02; OK 04; OK 07 u IIK, npeactaBieHHbIX B
aktyanusupoBaHHbeix @I'OC CIIO no mpodeccun/cnenuaibHOCTH.



Koa u
HauMeHOBaHHUE
¢popmupyembIx
KOMIIeTeHIU M

Il1anupyemMble pe3yabTaThbl 0CBOECHHS U CIUTLIHHbBI

O0mue

JucunnanHapHbie

OK 01. Beibupats
CIOCOOBI peLIeHUs
3aja4
npo¢eCcCuoHAIBHON
JeSTeNbHOCTH
MIPUMEHHUTETHHO K
pa3IUYHBIM
KOHTEKCTaM

JIn4yHOCTHBIE pe3yabTaThl [0JKHBI OTPaXkaTb B

YacTH:

| TPYI0BOT'0 BOCHIUTAHMS:
FOTOBHOCTb K  TpPyHly, OCO3HaHHE ILIEHHOCTH
MacTepcTBa, TPY0I00HE;
TOTOBHOCTD K aKTUBHOMN NeSITeNIbHOCTH
TEXHOJOTHYECKOW U COLMATbHOW HAaINpaBICHHOCTH,
CIIOCOOHOCTh ~ WHULMUPOBATh,  IJIAHUPOBaTh U
CaMOCTOSITENILHO BBITIOJIHATH TaKyIO ASITEIbHOCTD;
UHTEpPEC K pas3IuyHBIM cdepaM TpodeccHOHATHLHON

NeSITeIbHOCTH.
MeTtanpeaMeTHbIe pe3yJabTaThl JOJIKHBI OTPAKATh:
Osaanenue YHHBEPCAJIbHBIMH Y4eOHBIMH

NMO3HABATEJIbHBIMM JIeliCTBUSIMH:
i a) 0a30Bble JOrHYecKHe JeiCTBHS:
CaMOCTOSITEIIEHO (DOPMYITHPOBATH U AKTYaTHU3UPOBATH
npobiieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABIIMBATh  CYIISCTBEHHBIM  MPHU3HAK  WIH
OCHOBaHHUS JUISl CpaBHEHUA, KIACCH(PUKAIMH |
00001IeHMS;
OTIPENICTIATh Lenu NEATEIbHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU MX JOCTHIKCHHUS,
BBISIBIIATH 3aKOHOMEPHOCTH U TPOTHUBOPEYHS B
paccMaTpUBaeMBbIX SIBIICHUSX;
BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OIICHUBATh
COOTBETCTBUE PE3yJIbTATOB IEJISIM, OLIEHUBATh PUCKU
MOCJIC/ICTBHH JIEITEIILHOCTH.
0) 0a30BbIe HCCIeA0BaTEbCKUE eiCTBUS:
| BuajgerTb HABBIKAMH Y4eOHO-HCCIEHOBATENBCKOH U
MPOEKTHON JESITeNbHOCTHA, HABBIKAMHU pa3pelieHus
npo0Jem;

BBISIBJIATD OPHUYUHHO-CICACTBCHHBIC CBA3HU u

JAucuMIInHApHBbIE Pe3yJIbTAThI J0JIKHbI OTPAKATH:

IP6 01. chopmMupoBaHHOCTHh MPEJICTABICHUN: O XUMHUYECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYyYHOM KapTUHBI MHUpA, POJIH
XUMUU B TIO3HAHUM SIBIIEHUW TPUPOILI, B (HOPMHPOBAHUU
MBIIUJICHUSI W KYJIBTYpPHl JIMYHOCTH, €€ (PYHKIIMOHATHHOU
TPAaMOTHOCTH, HEOOXOJUMOUW HJisi PEIICHUS MPAKTHUYECKUX
3a/la4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOTHOM CpEIE;

IIP6 02. BrajgeHue cUCTEMOM XHMMHUYECKHX 3HAHUM, KOTOpas
BKJIFOYACT:  OCHOBOIIOJIATAIOIIME  TOHATUS  (XUMHUYECKUM
AJNIEMEHT, aTOM, JIJIeKTpOHHas o00o0J04Yka aToma, s-, p-, d-
AJIEKTPOHHBIE OPOUTAIM ATOMOB, MOH, MOJIEKYJIa, BaJIECHTHOCT,
3NEKTPOOTPULATENBHOCTh, CTENEHb OKUCIEHHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJIIPHAsE Macca, MOJIIPHBIA 00BEM, yTIIepOIHBIH
ckener, (GyHKIUMOHANbHAS TpYINa, paiuKan, H30Mepus,
M30MEpbI, TOMOJOTUYECKHH psil, TOMOJOTH, YTJIEBOJOPO/IbI,
KHCIIOPOJI- M a30TCOJIEpIKalllie COeAUHEHUs, OWOJIOTHYECKU
aKTUBHBIC BelIecTBa (YIJICBOIBI, >KHUPBI, OENKH), MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COCIMHEHHMS, KPUCTAJUTMYECKAsA PEIIeTKAa, TUIBI XUMHYECKHX

peakuuii (OKMCITUTENBHO-BOCCTAHOBUTEIBHEIE, 9K30-U
SHAOTEPMUYECKUE, PpEaKIUU HOHHOIO OOMEHa), pacTBOp,
ANIEKTPOIIUTHL, HE3JIEKTPOJIUTBI, AIIEKTPOIUTUYECKAS

JUCCOLMAIMS,  OKHCIUTENb, BOCCTAHOBUTENIb,  CKOPOCTh
XUMHUYECKON peaklny, XUMUYECKOE PaBHOBECHE), TEOPHH U
3aKOHBI (TeOpI/ISI XAUMHYCCKOTO0 CTPOCHUA  OPraHUYCCKHX
BemectB  A.M. bByTiepoBa, Teopus dIEKTPOIUTHYECKON
ayccounanuu, nepuoanueckuid 3axkon /.M. Menneneesa, 3aKkoH
COXPaHEHHUs MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK
XUMHH, (DAKTOJIOTUYECKHE CBEJCHUS O CBOWCTBAaX, COCTaBe,
MONlyYeHUH W O€30IaCHOM  HCIIOJIb30BAHUM — Ba)KHEHIIHMX
HCOPraHM4YCCKHUX M OpPraHUYCCKHUX BCIICCTB B 6BITy n




aKTyaJu3UpoBaThb 3aJayy, BBIABUraTb THUIIOTE3Yy €€
peleHus, HaXOAUTh apryMEHTHI I J10KA3aTeIbCTBA
CBOMX YTBEpXKICHUH, 3aJaBaTb IapamMeTpbl U
KPUTEPUU PELICHHUS;

aHaJIU3UPOBATh IOJyYCHHBIC B XOJC PELICHUSA 3a]a4l

pe3yJIbTaTHI, KPUTHYECKHU OLICHUBATh ux
JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCJIOBUSX;

YMETb TNCPCHOCUTHL 3HAHHWA B IIO3HABATCIIBHYIO U
MMPAKTUYCCKYIO obactu KUBHECACATCIIbHOCTH.

MPaKTUYECKOU JEATEIbHOCTH YEJIOBEKA;

ITP6 03. chopMHPOBAHHOCTh YMEHHIA BBISBISATH XapaKTEPHBIE
MPU3HAKK W B3aUMOCBSA3b HW3YUYEHHBIX IOHATUN, MPUMEHATH
COOTBETCTBYIOIIME TIOHATUS TIPU ONUCAHUM CTPOCHHUS W
CBOMCTB HEOPraHMYECKMX M OPraHMYECKHX BEIIECTB M HX
MIPEBPAIICHUH; BBISBISATH B3aUMOCBSI3h XUMHUYECKUX 3HAHUU C
MOHATUSAMU U MPEICTABICHUSMHU JPYTUX €CTECTBEHHOHAYUYHBIX
MPEAMETOB;

IIP6 04. copMUpOBAaHHOCTH yMEHMI  HCIOJIB30BaTh
HAaUMEHOBAHUS XMMHUYECKUX COCIUHEHUN MEXIYyHAPOIHOTO
COI03a TEOPETHUYECKON M MPUKIAJTHOM XUMHUU U TPHUBUAIbHBIC
Ha3BaHUs BAXKHEUININUX BEHIECTB (3THIICH, alleTUJICH, TJIUIEPHH,
denon, dopManbaerua, yKCycHas KHUCIIOTa, TVIMLWH, yrapHbII
ra3, yrJIGKUCJIBIA Ta3, aMMHaK, ramieHasi U3BeCTb, HeralleHas
U3BECTh, MHUTHEBas COMa M JAPYTUX), COCTaBIATH (HOpMyIbI
HEOPraHWYeCKHMX ¢ OPraHUYeCKHX BEIIECTB, YpaBHEHUS
XUMHUYECKHUX pEaKIHi, OOBACHATH UX CMBICI; IMOATBEPKIATh
XapaKTepHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH M 3aIUCAMH YPaBHEHUU
XUMHUYECKUX PEAKIIU;

IIP6 05. chopmupoBaHHOCTP YMEHHMH  yCTaHABIWBATH
MIPUHAJIC)KHOCTh M3YUYEHHBIX HEOPTraHUYECKUX u
OpraHMYECKUX BEIIECTB K ONpPEACIICHHBIM KJIaccaM U IpyIaM
COCIMHEHHI, XapaKTEepu30BaTh HX COCTAB M BaXKHEUIIME
CBOMCTBA; OnpelensaTh  BUAbl  XMUMHYECKHUX  CBs3ed
(KoBasieHTHAsl, MOHHAs, METAJUIMYECKasi, BOJIOPOJHAsS), THIIBI
KPUCTAIJIMYECKUX PELIETOK BEIIeCTB; KiacCu(UIupoBaTh
XUMUYECKUE PEaKIINH;

IIP6 07. chopMUpPOBAHHOCTh YMEHUH MPOBOAUTH PACUETHI IO
XUMHYECKUM (DOpMyJIaM U ypaBHEHUSIM XUMHUYECKUX PEAKIIHA C
UCIOJIb30BaHUEM (PU3UYECKUX BEJIMYUH, XapaKTePU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0beMa
(HOpMallbHbI€ ~ YCJIOBHA) Ta30B, KOJMYECTBAa  BEIIECTBA;
WCII0JIb30BaTh CUCTEMHBIE XUMHUUYECKUE 3HAHUS IS MPUHSATUA
pelIeHnil B KOHKPETHBIX JKU3HEHHBIX CUTYyalUsX, CBS3AHHBIX C
BEILIECTBAMH M X TPUMEHEHHUEM.




OK 02. Ucnonb3oBath
COBPEMECHHBIC
CpeICTBa MOUCKA,
aHanau3a u
MHTEpIIPETALINH
uH(popMalnu u
nH(pOpMaLMOHHbBIE
TEXHOJIOTUH JIJIS
BBITIOJTHEHHUSI 3a/1a4
npodeccrnoHaIbHOM
JeSITeIbHOCTH

JInuHoCTHBIE pe3yabTaThl [I0/LKHBI OTPaXkaTb B

YacTu:

| HEHHOCTH HAYYHOI'0 MO3HAHUS:
c(hOpMHUPOBAHHOCTH MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH W OOIIECTBEHHOW IMPAKTUKHA, OCHOBAHHOTO Ha
UaJiore  KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MeCTa B MOJIMKYJIBTYPHOM MHUPE;
COBEpIICHCTBOBAHHUE S3BIKOBOM M  UYMUTATEIbCKOU
KyJIbTYpPbl Kak CpEJICTBA B3aMMOJCHCTBHS MEKIY
JIOJBMH U MTO3HAHUS MUPA.

MeTtanpeaMeTHbIe Pe3yabTAThI J0JKHBI OTPAKATH:

OBJiagenue YHUBEPCAJIbHBIMHU Y4eOHBbIMHU

NMO3HABATEJbLHBIMU e CTBUSIMMH:

B) pabora ¢ ungopmaumeii:

| BIAZCTh HABBIKAMH IONy4YeHHs HHGOPMALMH U3
UCTOYHUKOB  pa3HbIX  THUIIOB,  CaMOCTOSATEIHHO
OCYILECTBIIATh TOWUCK, aHAIN3, CUCTEMAaTH3AIUI0 U
UHTEpIpeTalni0 UHGOPMAIUU Pa3IMYHBIX BHIOB U
¢dbopM TpeICTaBICHHUS,
CO3/1aBaTh TEKCTHl B Pa3NUYHBIX (opMaTax ¢ y4eTOM
Ha3Ha4YeHUs WHQPOpPMAIMU W LEJICBOM ayIUTOPHH,
BbIOMpas oONTUMajbHYIO (GOpMYy TMpEACTABICHUS U
BU3YaJIH3allNH;
OLICHUBATD JIOCTOBEPHOCTb, JIETUTUMHOCTD
uHPOpMAIlMK, €€ COOTBETCTBHE IPABOBBIM U
MOpPaIbHO-3THYECKUM HOPMaM;
BJIQJICTh HABBIKAMU pACMO3HABAHUS W 3alIUTHI
uHdopmaruy,  HUHPOPMAMOHHON  OE30MACHOCTH
JTUYHOCTH.

JucuuminHapHubie (mpeaMeTHbIe) Pe3yJbTAThl M I0JKHBI
OTpPakKaTh:

ITP6 06. BnasieHWE OCHOBHBIMH METOJaMH HAYYHOT'O IMO3HAHUS
BEIIECTB M XUMHMUYECKHUX SIBJICHUHN (HaAOMIOIEHUE, U3MEPEHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE);

I1P6 07. chopMUPOBAHHOCTh YMEHHI MPOBOJUTH PACUETHI 110
XUMHUYECKUM (HOpMysiaM U ypaBHEHUSIM XUMHUECKUX PEaKIIUi ¢
UCTIOJB30BaHUEM (U3NYECKUX BEIWYHMH, XapaKTEPHU3YIOIINX
BEIIECTBA C KOJMYECTBEHHONM CTOPOHBI: Macchl, 0Obema
(HOpMallbHbIE ~ YCJIOBHS) TIa30B, KOJMYECTBA  BEIECTBA;
UCIOJIb30BaTh CHUCTEMHbIE XMMHUYECKHE 3HAHUS IS MPUHSATHUS
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM;

P66 08. chopMHPOBAaHHOCT, YMEHHH IUIAHUPOBAThH U
BBIMIOJHATh ~ XMMHMYECKUH  OKCIIEPUMEHT  (TpeBpalleHus
OpPTraHUYECKUX BEILIECTB NPU HArPEeBaHHH, MOJYUYCHHE STHIICHA
U U3y4eHHE €ro CBONCTB, KauyeCTBEHHbIE peaklUud Ha
aIBJICTU/IBI, KpaxMmall, YKCYCHYIO KHCJOTY; JI€HaTyparus
OeNKOB IPU HAarpeBaHUU, [IBETHBIE PEAKIIMH OEJIKOB; MPOBOIUTH
peakiMu HOHHOTO OOMEHa, OIpelneNiaTh Cpeay BOJHBIX
pPacTBOpPOB, KAUECTBEHHbIE peaKIMK Ha cynb(ar-, KapOoHaAT- U
XJIOPUI-AaHUOHBI, Ha KaTHOH aMMOHUS; pemiaTth
JKCIIEpUMEHTANIbHBIE 3a7aud 1o Ttemam "Meramisl" H
"Hemerannel") B COOTBETCTBUM C MpPaBUIAMH TEXHHUKHU
Oe3omacHOCTM  MpU  OOpallleHMH C  BeleCTBaMU U
1abopaToOpHBIM 00OPYIOBAaHHEM; MPEACTABIATh PE3YJIBTATHI
XUMHUYECKOTO JKcrepuMeHTa B (¢GopMe 3amuch ypaBHEHUH
COOTBETCTBYIOIIUX pEAKIMA u (OPMYyIUPOBATH BBHIBOABI Ha
OCHOBE 3THUX PE3yJbTAaTOB;

IIP6 09. chopMUPOBAHHOCTH YMEHHS  aHAJIM3UPOBATH
XUMHUYECKYI0  MHGOpMalMIo, TOJIy4yaeMyl U3  pasHbIX
HCTOYHUKOB (CPEICTB MaccoBOi mMHGpopMmaiuu, cetb HTEepHeT

U JIPYTHE).

OK 04. O¢dpexTnuBHO
B3aUMOJICHCTBOBATH U
paboTaTh B

JIN4HOCTHBIE pe3yJbTaTbl O0JIZKHBI O0OTpPaXKaTb B
yacTu:

FPAKAAHCKOIo BOCIIMTAHUA

JucuuminHapHubie (MpeaMeTHbIe) Pe3yJbTAThl U JT0JKHBI
0TPaKaTh:
IP6 08. chopMUpOBAaHHOCTh YMEHHH IUIAHUPOBATH U




KOJIJICKTHUBE U
KOMaHIC

TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B
MHTEpECax IPaJAaHCKOro OOILIECTBA;
YMEHHE  B3aUMOJEWCTBOBATb C  COLMAIBbHBIMU
MHCTUTYTaMH B COOTBETCTBHHM C WX (QYHKIUAMHU U
Ha3HA4YEHUEM.

MertanpeamMeTHbIe pe3yJabTaThl J0JIKHBI OTPAKATh:

OBiaieHNe YHHBEPCAJIBHBIMH KOMMYHUKATHBHBIMH

JelCTBUSIMU:
0) coBMecTHasl 1eATeJIbHOCTD:
[IOHUMATh u HCIIOJIB30BaTh PEUMYIIEeCTBA

KOMaHJHOW ¥ UHJIUBUIYaTbHOU paboThI;
NpUHUMATh  I€JIM  COBMECTHOM  JI€ATEIHbHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JEUCTBUSA IO €€
JOCTHKCHHUIO: COCTaBJISITh ILU1aH JIeNCTBUIA,
pacrpenenaTth pojad C y4eTOM MHEHHH YYacTHHKOB
00CyXJIaTh pe3yIbTaThl COBMECTHOU PabOTHI.
OBinajgeHne  yHHBEPCAJbHBIMU  PeryJssTUHBHBIMH
JNedCTBUAMU:
I) IPUHATHE ce0sl U APYTUX JIIOJdei:
| [IpPUHMMATH MOTHBBI U APTYMEHThI APYTHX JIOIEH IpH
aHaJIN3€e PE3yJbTAaTOB IEATEIbHOCTH;
MpU3HaBaTh CBOE IPaBO W IMPaBO APYrUX JIIOACH Ha
OIIINOKU;
pa3BHBaTh CIIOCOOHOCTH MMOHUMATh MHUP C TMO3UIUU
JPYTroro 4eioBeKa.

BBITIOJIHATh ~ XUMHUYECKMH  DKCIIEPUMEHT  (TpeBpallleHUs
OpraHUYECKUX BEIIECTB MPU HAarpeBaHUU, MOJTYyUYEHUE ITUIICHA
U U3y4YeHHE €ro CBOWCTB, KauyeCTBEHHbIC peEaklUUd Ha
aNbJACTUIBI, KpaxMmal, YyKCYCHYI KHUCIOTY; JeHaTypauus
OCJIKOB TIPH HarpeBaHUH, IBETHBIC PEAKIIUU OCITKOB; MPOBOIUTH
peakuuu HOHHOTO OOMEHa, OIpeNensTh Cpeay BOJHBIX
pPacTBOpPOB, KAUECTBEHHbIE peaKIMK Ha cynbdar-, KapOoHaAT- U
XJIOPUA-aHUOHBI, Ha KaTHOH aMMOHHS; pemath
SKCIEPUMEHTAJIbHBIE 3aJauyd 1o Temam "'Metamibsl" U
"Hemerannel") B COOTBETCTBUM C MpaBUIAMH TEXHHUKHU
0e3omacHOCTH  TpU  OOpalieHuu ¢ BEHIECTBAMHU W
1abopaTOpPHBEIM 00OPYIOBAaHUEM; MPEICTABIATh PE3YJIBTATHI
XUMHUYECKOTO DJKCIIEpUMEHTa B (GOpMe 3alucu YpaBHCHUM
COOTBETCTBYIOIIUX pEAKIMA W (OPMYIUPOBATH BBIBOJBI Ha
OCHOBE 3THUX PE3yJIbTaTOB.

OK 07.
ConeilicTBOBaThH
COXPAaHCHUIO
OKpY’KaloIIen cpepl,
pecypcocOepexreHuIo,
MPUMEHSTH 3HAHUS 00
W3MEHECHUU KITUMaTa,

JIMYHOCTHBIE Pe3yJabTAaThl [I0/LKHbBI OTPakaTh B

4acTH:

IKOJIOTMYECKOT0 BOCTIMTAHUS:

" cOPMHPOBAHHOCTH  IKONOTHYECKOH  KyJBTYPBI,
MOHUMAHUE BJIUSHUSA  COLMAIBHO-DKOHOMHYECKUX
MPOIIECCOB HA COCTOSIHME MPHUPOJHON U COLMaIbHOU
Cpenbl, OCO3HaHHWE  TJ00ANbHOIO  XapakTepa

JucuuminHapHubie (MpeaMeTHbIe) Pe3yJbTAThl U JT0JKHBI
0TpakKaTh:

IIP6 01. chopMHPOBAHHOCTH TPEICTABICHHIA: O XUMHYECCKON
COCTABJISIIONICH €CTECTBEHHOHAYYHOW KapTUHBI MUpa, POIHU
XUMHH B TIO3HAHWW SIBJICHUH TMPUPOABI, B (HOPMUPOBAHUU
MBIIUICHUSI W KYJbTYpPhl JIUYHOCTH, €€ (YHKIHOHATHHON
IPaMOTHOCTH, HEOOXOTUMOW IS PpEHICHHs] MPAKTHICCKHIX

TIPUHIIMIIBI | DKOJIOTMYECKHUX IPOOIEM; 3a/la4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
OepeKITMBOTO IUIAHUPOBAaHME W  OCYILIECTBICHHE JEMCTBUM B | 3J0POBBIO M IPUPOIHOMN CPELE;

MPOU3BOJICTBA, OKpyKawIier cpeae Ha ocHoBe 3HaHusa 1ueneit | [IP6 10. chopmupoBaHHOCTH yMEHHH COONIOAATH IpaBUiIa
3¢ HeKTHBHO YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA; HKOJIOTMYECKU _ 11€JI€CO00pa3HOro TOBEJACHHS B OBITY U




JIENUCTBOBATE B

AKTHBHOC HCIIPUATHUC I[CﬁCTBHIZ, MIPHUHOCAIIUX BPCH

pr,HOBOﬁ ACATCIIbBHOCTU B LECJIAX COXPAaHCHUA CBOCTO 310POBbA

Ype3BbIYAHBIX OKpPY’KaIoIIeH cpene; U OKpYXKAarIled IPUPOAHOW Cpeabl; YUYHUTHIBATh ONACHOCTH
CUTYaIUAX yMeHue MIPOTHO3UPOBATH HEONMaronpusITHBIE | BO3JCHCTBUS Ha >KMBBIE OPraHU3MBbI OIpPE/ICICHHBIX BEIIECTB,
HKOJIOTUYECKUE  TOCJIEACTBUS NPEINPUHMMAEMBbIX | IOHUMAsi CMBICI  IOKa3aTessd MpeAeSbHOM  JIOMyCTUMOM
JIEMCTBUIM, IPEAOTBPAILATh UX. KOHLIEHTpaLUU.
MertanpeamMeTHbIe pe3yJabTaThl J0JIKHBI OTPAKATh:
OBaanenue YHHMBEPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJbHBIMHU el CTBUAMM:
B) pabota ¢ ungopmaunmeii:
| HCrONmB30BaTh  CpeAcTBA  MH(DOPMAIMOHHBIX U
KOMMYHUKAI[MOHHBIX ~ TEXHOJOTMH B  PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKaTHUBHBIX u
OpraHU3allMOHHBIX 3a1a4 c coOroieHIEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI,  pecypcocOepekeHusi,  MPaBOBBIX U
TUYECKUX HOPM, HOpM MH(POPMALMOHHOM
0€30MacHOCTH.
K 1.2. c(OpPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KynbTyphl, | [IP6 10. chopMHpOBAaHHOCTH yMEHH COOJIONATH MpaBUia
Ocy1iecTBIATh NMOHMMAHUE BIMSHUSA  COLUAIBHO-DKOHOMUYECKHX | SKOJOTHYECKH I11eJecO00pa3HOro TMOBEACHUS B OBITY H
TEXHUUYECKOE IIPOLIECCOB HA COCTOSIHME MPHUPOJHON M COLMAIBHOW | TPYJIOBOM JIE€ATEIBHOCTH B LIENSAX COXPAHEHUSI CBOETO 3/10POBbS
o0CTyKUBaHUE cpenpl, OCO3HAaHHWE  TJ00alTbHOTO  XapakTepa | M OKpYXalollel HPHUPOIHON Cpelbl; yYUTHIBATh OMACHOCTH
aBTOTPAHCIIOPTHBIX HKOJIOTUYECKUX MPOOIeEM BO3/JICHCTBUS Ha >KMBBIE OPraHU3MBbl OIPE/IEICHHBIX BEILECTB,
CPEICTB. MOHUMAsi CMBICI [OKa3aTedsl MPEeAeNIbHOM  JTOIyCTHUMOMU

KOHICHTpaluu.




2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIHUILINHBI

2.1. O0bem yueOHOM TUCHUILIMHBI U BUABI y4e0HOH PadoThI

. O0bem B

Buj yueOHoii padoThl
yacax

O0bém o0pa3oBaTeIbHON NPOrPaAMMBbI JHCIUTITTHHBI 72
Copep:xxanue y4e0OHOIro MaTepuaa 62
BT.Y..
TEOPETUYECKUE 3aHATUS 36
IIPAKTUYECKUE 3aHATUS 16
nabopaTOpPHBIE 3aHITHS 6
KOHTPOJIbHBIE PAOOTHI 4
IIpodeccnonanbHO OPHEHTHPOBAHHOE COCP/KaAHME (COaep/KAHMe 8
NMPHUKJIATHOTO0 MOYJIS)
BT. Y..
TEOPETUYECKUE 3aHATHS 4
MPAKTUYECKUE 3aHATUSA 4
IIpome:xxyTouHas arrecTanus (A depeHINPOBAHHBII 3a4eT) 2




HaumenoBanue O0bem |Dopmupyemble
pa3iesioB U TeM Copaepxxanue yueOHOTo MaTepuaJia 4acoB | KOMIIETEHUMH
1 2 3 4
Conep:kaHue y4eOHOT0 MaTepuaa 64
Paznen 1. TeopeTnueckne 0CHOBBI XUMUM 16
Tema 1.1. Conep:xanue y4eOHOro MaTepuaJia 2 OK
OcHoBHbIC 1 [Teoperudeckoe o0yuyeHue 1 01
XUMHYECKHE =
TIOHSTHS ¥ 3AKOHBI, XUMHYECKUH d1eMeHT. AToM. SIipo aToMa, H30TOIBI. DJIEKTPOHHAs 000JI04Ka. DHEPreTHYCCKUE YPOBHH,
CTPOCHHE ATOMOB MOJypOBHU. ATOMHBIE opbOuTanu, s-, p-, d- 9JEMEHTBI. OcoOeHHOCTH pacrpesieNieHus] AJIEKTPOHOB 10
XEMUIECKUX OpOHUTaNIsIM B aToOMax 3JEMEHTOB NEpPBbIX YETHIPEX MEPUOIOB. DJIEKTPOHHAs KOH(UTrypaiusi aToOMOB.
3JIEMEHTOR OCHOBHbBIE XMMHUYECKUE 3aKOHBI.
IIpakTHYecKHe 3aHATHSA 1
[TpakTrueckas padota Nel. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMMHH M PACUETHl MO0 ypaBHEHUSIM
XUMUYECKUX PEAKLUN.
OTHOCHUTENBHBIE aTOMHAsA U MOJIEKYJIApHas Macchl. MoisipHas macca. KonnuecTBo BemectBa. MaccoBasy]
oJIst BelecTBa. 3akoH ABorajpo. MoJsipHbI 00bEM T'a30B.
OTHOCHUTENBbHAS IUIOTHOCTh ra3oB. PacyueTsl M0 ypaBHEHHSAM XUMHUYECKHX PEAKLIUN C MCIOJIb30BAHUEM]
MAacCOBOM JI0JIM BEIIECTBA, 00beMa (HOpMaJIbHbIE YCIOBHS) Ia30B, KOJMYECTBA BEIECTBA
Tema 1.2. Copep:xanue y4e0HOIro MaTepuaJia 2 OK 01
[leproanaeckuii 2 |[[IpakTHYecKue 3aHATHS 2 0K 02
3aKOH 1 [TpakTuyeckas pabGora Ne2. I3ydyeHue NEpUOIUUECKUX 3aKOHOMEPHOCTEM M HMX B3aUMOCBSI3H CO| TIK
[Tepronaeckas CTPOCHUEM aTOMOB. 1.2
CHCTCMA [lepuoanueckas cucreMa xumuueckux ieMeHToB J[.M. Menaeneesa. CBsi3p NEpUOJUYECKOIO 3aKOHA U
XHMHYECKHX [leproandeckol CHUCTEMBI XHMHYECKMX JJEMEHTOB C COBPEMEHHOM TEOpUEH CTPOECHHUS aTOMOB.
piementos [I. 1. 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB XUMHUECKUX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX
Menneneesa, nx BEILIECTB 10 TpymmnaMm u nepuoaam llepuomnyeckoil cucTteMbl. 3HAUYEHHUE MEPUOJAMYECKOTO 3aKOHA U
CBA3b C CHCTEMBI XUMUYECKUX 3iieMeHTOB /.M. MenneneeBa B pa3BUTUM HAayKH. Y CTAHOBIICHUE CBSI3U MEXKIY]
COBPEMECHHOH CTPOCHHEM AaTOMOB XHMMHYECKHX DJIEMEHTOB U IEPUOANYECKUM H3MEHEHUEM CBOWCTB XHMHMYECKUX|
TEOpUEN CTPOCHUSI PJIEMEHTOB M UX COCJMHEHUN BCOOTBETCTBHM C TMojokeHueM llepumoandeckoir cuctembl. Perenue)
@TOMOB [IPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN HA XAPAKTEPHU3ALUI0 XUMUYECKHUX JIIEMEHTOB
«Mertamnyeckue / HEMETaNIMYeCKUE CBOWCTBA XHMMHMYECKHUX DOJEMEHTOB B COOTBETCTBUU C UX|
PIEKTPOHHBIM CTPOCHUEM M IIOJIOKEHUEM B IEPHOJUYECKON CHCTEME XUMHYECKHX 3yemeHToB /J[.H.
Meunpgeneesay»
Tema 1.3. Coaep:xanue yueOHOIro MaTepuaJia 2




CtpoeHue BelecTna
U TIpUpoJia
XUMHYECKON CBS3H.
MHoroob6pasue
BEIIICCTB

Teopernueckoe o0yueHue

CtpoeHue BeliecTBa. XHUMHUYECKas CBS3b. BUIbI XMMUYECKON CBsI3M (KOBaJCHTHAs HEMOJSpHAs U
MoJIsIpHAsi, WOHHAs, MeTajuiMueckas). MexaHu3Mbl 00pa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBS3U
(OOMEHHBI W JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BalleHTHOCTh. DJIEKTPOOTPUIATEILHOCTD.
Crenenb okucieHus. MIoHbl: KATHOHBI U AHUOHBI.

I[IpakTH4yeckue 3aHATHS

[TpakTiueckast pabota Ne3. CTpoeHue BelecTBa U MPUPOAa XUMHUIECKON CBS3H.

JleMoHCTpanus MOJEICH KPUCTAUTMYECKUX PEIISTOK: MOHHOW (XJIOpHJ HATpusi), aTOMHOU (rpaduT u
aMa3s), MOJICKYJIIpHON (YTJEKHUCIBIN Ta3, WOJa), METAUIMYEeCKOW (HATpuid, MarHui, Menp). Pemenue
MPaKTUYECKHUX 3a/IaHUI HA COCTABIICHHUE AJIEKTPOHHO-TpaguuecKux GopMyII IeMEeHTOB 1—4 mepruooB.

OK 01

Tema 1.4.
Knaccudukarus,
1 HOMEHKJIaTypa
HEOPraHUYECKUX
BEIIECTB

Conep:xkaHue y4eOHOT0 MaTepuasia

4

Teopernueckoe o0yueHue

Knaccudukanus Heopranumueckux BemecTB. HomeHkiaTypa HEOpraHMYeCKHMX BeHIeCTB (OKCHIBL,
THIPOKCHU/IBI, KUCIOTHI, coNiu). BelecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHUS. ArperaTHble]
cocTosHus BemlecTBa. Kpucramimyeckue n aMopQHbIe BelecTBa. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA.
Tunsl KpUCTAJUIMYECKUX PELIETOK (aTOMHas, MOJEKYJspHas, MOHHAas, METAJUIMYecKas). 3aBUCHUMOCTH
CBOMCTBA BEIIECTB OT TUIA KPUCTAJUIMYECKOU PEIIETKH.

IIpakTH4yecKkue 3aHATHS

[TpaxkTrueckas padota Ne4. HomeHKIaTypa HEOPraHUYECKHX BEIIECTB.
Pemienne npakTHYECKUX 3aJaHUN MO KIACCU(PHUKAILMM, HOMEHKJIAType M XMMHUYECKMM (opMyiam
HEOPraHMYECKUX BEIECTB pPa3IMYHBIX KjaccoB (yrapHbli Tra3, yIJEKUCIBIM Ta3, aMMHaK, ralleHas
M3BECTh, HErallleHash W3BECTb, NUTHEBAs COJAa W JAPYTUX): HA3BaHUSA BELIECTB IO MEXAYHapOIHON
(MIOITAK) wnm TpuBHaIbHOW HOMEHKJIAType M COCTaBieHHE (OpPMYJbl XHMUYECKUX BEIIECTB,
OIIpe/ieIeHne TMPHHAUICKHOCTH K Kiaccy. llomck wmHpopMamuu mo Ha3zBaHUAM, HAECHTH(HKATOpaMm,
CTPYKTYPHbIM (QopMmysaM. AHaIu3 XMUMHUYECKOH HH(POpPMAaLUH, MOJydaeMONW U3 pa3HbIX HCTOYHHKOB

(cpenctB MaccoBor HHbOpMalUU, ceTh MHTEpHET U APYTHE).

OK 01
OK 02

Tema 1.5.
THUIBI XUMHUYECKUX

peakuui

Copep:xanue y4e0HOIo0 MaTepuaJa

5

Teoperuyeckoe o0yueHue

OK
01

OK
02




XuMHuyeckast pcakuus. KJ'IaCCI/I(bI/IKaI_II/IH XUMHNYCCKHUX peaKLIPII’I B HCOpFaHH‘ICCKOﬁ )51 OpFaHquCKOﬁ
XAMUH. 3aKOHBI COXPAaHCHUS MACChI BEIICCTBA, COXPAHCHUS U IPCBPALICHNA SHEPIrUU IpU XUMHUYCCKUX
PCaKIUAX. OKHCITUTEIIEHO-BOCCTAaHOBUTEIILHBIC pCaKknuun (ypaBHeHI/Ifl OKHCJICHHUA-BOCCTAHOBJICHU A,
CTCIICHb OKUCJICHUS, OKHUCINUTCIIb U BOCCTAHOBUTCIIb, OKUCIIMTCIbHO-BOCCTAHOBUTCIIbHBIC PCAKIINHN B
IMPpUPOJIC, ITPOU3BOACTBCHHBIX ITPOLECCAX U KU3HCACATCIIbHOCTU OpFaHI/IBMOB).

JlaGopaTopnas padota Nel [IpurotoBienne pacTBOpOB.

IIpurorosnenue pacTBOpPOB 3aJaHHOM MacCOBOM JI0JIEM PACTBOPEHHOI'O BEIECTBA, IIPOBEACHUE PEAKIIUN
MOHHOTO OOMEHa, ONpEeEeIeHUE Cpellbl PACTBOPOB BEILECTB C MOMOIIBIO YHHUBEPCAIBHOTO HHIUKATOPA
(kKucnasi, HeWTpanbHas, IIeJIo4YHas). 3aJaHus Ha COCTABJICHHE HOHHBIX peakuuid. PemieHue mpakTHKO-

OPHEHTUPOBAHHBIX PACUYCTHBIX 3aJIAHMH HAa PACTBOPHI, MCIOJIb3yeMbIe B OBITOBOM M IPOU3BOACTBEHHOM]

Tema 1.6. Copaep:xaHue y4eOHOI0 MaTepuaa OK 01
Ckopoctb 6 [Teoperuueckoe o0y4enue OK 02
K 1.2
XHUMHUICCKIX CKOpOCTh PEaKINH, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DAKTOPOB: MPHPOJIBI PEArHPYIOIINX BEIIECTB,
peaKlHH. KOHIIEHTPALUU PearupyroIiX BEUIECTB, TEMIIEPATYPhI U ILIOMAAN PEaKIIMOHHON TOBEPXHOCTH.
XuMHIECKOe TemoBbie 3¢ (HeKThl XUMUYECKUX PEaKLUii: 9K30- U SHAOTEpMUYECKUE peakiuu. OOpaTuMble peaKkiuu.
paBHOBECHC XuMudeckoe paBHOBecHe. DaKTOPhI, BIUSIONINE HA COCTOSHUE XUMUYECKOTO PAaBHOBECHS (KOHIIEHTPALIUS
[peareHTOB MU MPOAYKTOB pPEaKlMH, AaBieHue, TeMmneparypa). [Ipunnuun Jle [llaremnse.
I[IpakTHyeckue 3aHATHS
[MpakTuyeckast pabota NeS. BrnusiHue pa3nuuHbix (GakTOPOB HA CKOPOCTh XMMUYECKON peaKIuH.
Pemenue npakTUKO-OPUEHTUPOBAHHBIX 33/1aHUN HA aHaNu3 (PaKTOPOB, BIUSIONINX HA U3MEHEHHE
CKOPOCTH XMMUYECKOW peaklUy. 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOU PEAKLIMK OT IPUCYTCTBUS
KaTaJnu3aTopa Ha IpUMEpPE Pa3loKeHHs EPOKCHIa BOJOPOAa C OMOIIBIO JUOKCHUA Mapraiua u
KaTana3bl. PellieHre npakTHKO-OpUEHTUPOBAHHBIX 3aIaHUH Ha npuMeHeHue npunimna Jle-Ilatense aist
HAXO0K/ICHUS HAIIPABJICHUS! CMEILIEHUSI PABHOBECHS XUMHUECKON peaklMy U aHallu3 (PakTOpOB, BIUSIOLINX
HA CMEUICHUE XMMHYECKOI0 PABHOBECHSL.
Tema 1.7. Coaep:xkanue y4e0OHOIro MaTepuaJia OK 01
PacTBoper, Teopns 7 [Teoperudeckoe o0yueHue OK 02
SJICKTPOJIUTHYECKO OK 04
. PactBopbl. Buibl pacTBOpOB IO COAEPKAHUIO PACTBOPEHHOro BellecTBa. PactBopumocts. Ilonsatue o
U IMccoIMaIuy 1 OK 07
HOHHBIH OGMCH TUCTIEpCHBIX cucTemMax. VICTUHHBIE M KOJUUIOWJHBIE pacTBOpbl. MaccoBasi J0Jsi BELIECTBa B pacTBOpE. K 1.2
[Monsatue o BomopoaHoMm mokazatene (pH) pacTBopa. Dnekrponmtuueckas aucconuanus. CHIbHBIE U '
Cc1a0ble AMEKTPOJIUTHI, HEAIEKTPOIUTHL. Peakiinu noHHOTO OOMeHa.
8 JlaGopaTopHble 3aHATHS




JEATCIIBHOCTH YCIJIOBCKA.

Pasnen 2. Heoprannuyeckasi Xumust

10

Tema 2.1.
duzuko-
XHUMHAYECKHE
CBOMCTBA
HEOPraHUYECKUX
BCIIIECTB

Coaep:xkaHue y4eOHOIro MaTepHuaJa

9

Teoperuueckoe o0yueHue

Mertamnbl. [lomoxxenne MeramioB B Ilepuonnueckold cUCTEME XUMHUYECKHX AJIeMeHTOB. OCOOCHHOCTH
CTPOCHHS JIEKTPOHHBIX 000JI04eK aTroMoB MeTauioB. OOmue gusudeckue cBoicTBa MeTauioB. CIIIaBbl
METAJJIOB. DJEKTPOXMMHUYECKUM PsAJ HANpPsHKEHUA METaIoB. XHMHUYECKHUE CBOMCTBA BaXKHEHIIHUX|
METaJUIOB (HATpU, Kajaul, KaJIbLIMKM, MarHUi, alFOMUHUAN, [IUHK, XPOM, JKEJI€30, ME/lb) U UX COCAMHECHUII.
OO0uIre crmoco0bl NoJIydeHUsI MeTauIoB. IIpuMeHeHne MeTallJIOB B OBITY M TEXHUKE

10

Hemerannel. Ilonoxxkenue HemeraiuioB B Ilepuoanueckoil cucrteMe xuMuueckux 3nemeHtoB [I.U.
MenzeneeBa U OCOOCHHOCTH CTpOEHHUS aTomMoB. (DHU3MYECKHE CBOICTBA HEMETAIOB. AJUIOTPOMHUS
HEMETAIUIOB (Ha mpuMepe Kuciaopoma, cepsl, ¢ochopa u yriepoma). XUMHUYECKHE CBOHCTBA H
MpPUMEHEHNE BaXKHEUIINX HEMETaJuIoB (TaJIoreHOB, cepbl, a30Ta, (ocdopa, yraepoaa U KpeMHHUS) U UX
COCIMHECHUIN (OKCHUIIOB, KHCJIOPOACOJEPKAIIUX KHUCIOT, BOJOPOAHBIX coeauHeHuit). [Ipumenenue
BAKHEUIINX HEMETAJUIOB U UX COCMHEHUN

11

XUMHUYEeCKHe CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/I)IOB, THAPOKCHUAOB, KHUCIIOT,
colieil u ,Z[p) I'eneTnueckas CBA3b HCOPraHNYCCKUX BCHICCTB, NMPHUHAJICKAIIUX K PA3JIMIHBIM KJIACCaM.
BaKOHOMepHOCTI/I B U3MCHCHUH CBOMCTB MMPOCThIX BECIIECCTB, BOAOPOJHBIX COGHHHGHHﬁ, BBICHINX OKCHUIOB
M TUAPOKCHUI0B

12

IIpakTH4ecKkue 3aHATHS

[IpakTuueckas padora Ne6. du3NKO-XUMUUECKHE CBONCTBA HEOPTaHUYECKUX BEILECTB.
CocTaBiieHHE YPAaBHEHMM XUMHUYECKUX PEaKLMH C y4aCTHEM IPOCTBIX M CIIOKHBIX HEOPraHWYEeCKUX
BEILECTB: META/UIOB M HEMETAJUIOB; OKCHJOB METAa/UIOB, HEMETANIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYeCKUX KHUCIOT, OCHOBaHMH M aM(OTEpHBIX THUIAPOKCHJIOB; HEOPraHMYECKUX COJIEH,
XapaKTEPU3YIOIUX UX CBOKCTBA.

Pacuérel Macchl BemecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU 00BEMY
OJTHOT'O W3 Y4YaCTBYIOIIMX B pEaKIMM BELIECTB, pacy€Tbl Macchl (00BbEMaA, KONMYECTBAa BEIIECTBA)
IPONYKTOB PEaKLUH, €CIM OJHO U3 BEUIECTB MMEET NPHUMECHU. PerieHue npakTUKO-OPHUEHTHUPOBAHHBIX
3aJaHUll Ha CBOMCTBA, COCTaB, MOIY4YEHUE U OE30IIaCHOE UCIOJIb30BAHUE BA)KHEHIINX HEOPraHMYECKHX
BEIIECTB B OBITY U IPO(PECCHOHATIBHOM EATEIbHOCTH YEJIOBEKA.

OK
01

OK
02

OK
04
[K

1.2

Tema 2.2.

M nentuduxanms
HEOPraHUYECKUX
BELIECTB

Conep:xkaHue y4e0OHOIro MaTepuaia

13

JlabopaTopHble 3aHATHS

OK
01

OK
02




JlaGopatopHas pabota Ne2 MneHTu(UKaIMsg HEOPraHUYECKUX BELIECTB.
Pemenne sKcnepUMEHTalIbHBIX 3aJad IO XMMHMYECKMM CBOMCTBAM METAZIOB M HEMETAJUIOB, IIO
PAclO3HABAaHUIO U TOJYYEHHUIO COEAMHEHUH METajuIoB M HEMETAUIOB (B3aUMOJAEWCTBHE TUAPOKCUIA
QIIOMUHUS C pacTBOpaMM KHCJIOT U IenodeH,). VaeHTuukamus HEOPraHWYeCKHX BEIIECTB C
UCIIOJIb30BAaHUEM UX  (DU3MKO-XMMHUYECKUMX  CBOMCTB, XapaKTEePHbIX KAYEeCTBEHHBIX  peaKLui.
KauecTBeHHBIE peakiMu Ha Cyib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOHBl METAJIJIOB U KaTHUOH
AMMOHHMSI.

OK 04

KonTpoabnas
pabora 1, 2

14

CBoiicTBa HEOpraHUYECKUX BelecTB (1o pasueny 1,2)

Pa3znen 3. TeopeTnueckne 0CHOBBI OPraHUYECKO XMMUM

Tema 3.1.
Knaccudukanmus,
CTpOEHUE U
HOMEHKJIaTypa
OpraHUYecKuX
BEIIIECTB

Conep:xanue y4eOHOro MaTepuaJia

15

TeopeaneCKoe oﬁyqe}me

[IpenqmeTr opraHMYecKOd XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B IIOJIyYCHUU HOBBIX BEILECTB
1 MaTtepuaioB. Teopus CTpOeHHs OpraHndecKux coeaquHeHnii A.M. byTiepoBa, €€ OCHOBHBIE MOJOKECHHUS.
CTpykTypHble (OPMYJIBl OpPraHHMYECKUX BellecTB. lomonorus, usoMepus. XHUMHYECKass CBs3b B
OpraHMYECKHUX COEIMHEHUSX: KpaTHble CBS3U, G- U mT-cBA3M. llpencraBieHue o kinaccudukanuu
OpraHu4ecKux BeliecTB. HoMeHkaTypa OpraHu4eckux COeIUHEHUH (CUCTeMaTHuecKas) U TPUBHAIbHBIC
Ha3BaHUs BAXKHEHMIINX IPEICTABUTENICH KJIIACCOB OPraHUYECKUX BEIIECTB.

16

IIpakTH4yecKue 3aHATHS

[TpakTuueckas padora Ne7. HoMeHkIaTypa OpraHn4ecKux BEIIECTB.

O3HakoMJIeHHE ¢ 00pa3llaMi OpPraHWYECKUX BEIIECTB W MaTepHajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE
MOJICKYJI OpPTraHWYECKMX BEIIECTB, HAOMIOICHWE ¥ OIMCAaHWE JAEMOHCTPAIIMOHHBIX OTBITOB TIO
[PEBpPALICHUIO OPraHMYeCKHX BEIIECTB MpH HarpeBaHuu (IUIaBJI€HHE, OOYIJIMBAHME U TOPEHUE).
CocTaBiieHHE TOJHBIX W COKPAIEHHBIX CTPYKTYPHBIX (DOPMYJ OPraHUYECKHX BELIECTB OTIENIbHBIX
KJIACCOB, HCIIONB3ysl HX Ha3BaHUS IO CHCTEMAaTUYECKOM M TpPUBHAIBHOW HOMEHKIIAType (STUJIEH,
QICTHIICH, THIEPUH, (EeHOoJ, (GopMaNbIeru], YKCyCHas KHUCIIOTa, TJWIWH). Pacdersl mpocreiiiei

(hopMyJTbI OPTaHIMYECKOW MOJIEKYJIBI, UCXOIS U3 JIEMEHTHOTO cocTaBa (B %).

OK
01

Pa3znen 4. YrieBoaopoanbl

10

Tema 4.1.
VYrineBoaopoasl 1

UX IPUPOHbIE
MCTOYHUKHU

Conep:xanue y4e0HOIro MaTepuasia

17

Teoperuueckoe o0yueHue

[IpenenbHbIE YIIeBOIOPOABI (AJIKAHBI): COCTAB U CTPOEHUE, TOMOJIOTMYECKUM psAZl. MeTaH U 3TaH: COCTaB,
CTpoeHue, (pu3myecKkue W XMMHUYECKHE CBOWCTBA (PEaKIMM 3aMEIICHUS W TOPEHHs), IONyuYeHHE W

[PUMEHEHUE.

OK 01

OK 02
OK 04
IIK 1.2
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HenpeaenbHble yrieBoOPO/b (AJIKEHBI, AJTKQAUEHBI, aIKUHBI).
AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKHUM psiJl. DTUIIEH U MPOIUJIEH: COCTaB, CTPOEHHE, (pU3nuecKue
M XUMHYECKHE CBOWCTBa (peakUMW THIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUApATAllUM, OKHUCJICHUS U
MOJINMEPHU3ALUH) NTOJIy4eHUE U IPUMEHEHHUE.
Ankanuensl: OytaaueH-1,3 u wmerunOyraguen-1,3, XuMHUUECKOe CTpOEHHE, CBOWCTBa (peakiusy]
MOJINMEPHU3aIMH ), TPUMEHEHUE (JI1s1 CHHTE3a IPUPOAHOI0 U CHHTETUYECKOr0 KayyyKa U PE3UHBI).

19

IAJIKMHBI. COCTaB H OCO6CHHOCTI/I CTPOCHUA, TOMOJIOTHYECKUN pAA. A].[eTI/I.HeHZ COCTaB, XHMMHUYCCKOC
CTpoeHue, (u3NYecKne M XUMHUYECKHE CBOWCTBA (peakUWMd THIPHPOBAHUS, TaIOTEHHUPOBAHUS,
rUApaTallid TOPEHUs), MOJTy4YeHHE U MPUMEHEHHE (MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHM JUIS
CBAapKH U PE3KU METAJIOB).

20

ApomaTHyeckue yriaeBoAOpoAbl (apeHbl). beH30om u Tomyos: cocTaB, CTpoeHHe, (U3NYEecKHe U
XMMHUYECKHE CBOMCTBA (peakUuy TaJOr€HUPOBAaHUS W HUTPOBAHUS), IMOJyYeHHWE U TMPUMEHEHHUE.
TokcuyHOCTh apeHoB (BiAMAHME O€H30jla Ha OpraHu3M ueloBeKa). ['eHeTHuyeckas CBS3b MEXIY]
YTIEBOIOPOAAMHU, TPUHAISKAIIMMH K PA3IUYHBIM KJIacCaM.

[TpupoHble UCTOUYHUKU YTiaeBoAopoAoB. Ilpupoansiii ra3 u momyTHble HedTsHble Ta3bl. Hedte n eé
nporcxoxaenue. CriocoObl nepepaboTku HEPTH: MEPEroHKa, KPEKUHT (TEPMUUYECKHMA, KaTaTUTHYECKHA),
nuponu3.  [lpoayktel  mepepaboTku  HedTH, WX  OPUMEHEHHE B IPOMBIIUIEHHOCTH
1 B ObITy. KaMeHHBIH yronb U IpoILyKThl €ro nepepadoTKH.

BOI[OpOI[HLIC CB3U MCXKAY MOJICKYJIaMH CIIMPTOB. Ddu3noI0rudecKoe ﬂeﬁCTBHe MCTaHOJAa N 3TaHOJIia Ha|
OpTraHru3M 4YCJIOBCKA.
IMHOroaToMHbIE CIIUPThI (BTI/IHGHFJ'II/IKOJ'IL n I‘J'II/ILIepI/IH): CTPOCHHUC, (bHSPI‘lCCKI/Ie 1 XMMHYECKHE CBOMCTBA
(B33HMOII€IZCTBPI€ CO MICJIOYHBIMM MCTAJUIaMHU, Ka4C€CTBCHHAs pCakKlud Ha MHOI0OAaTOMHBIC CHI/IpTBI).
DU3HOTOTHYSCKOE HeﬁCTBHe Ha OpraHu3M 4CJIOBCKA. HDI/IMGHGHI/IG TJIMIOCPHUHA B 3THJICHIJTIMKOJIA. DeHou.

Tema 4.2. Copep:xanue yueOHOro MaTepuaJia OK 02
duznko- 21 (JIaGopaTopHble 3aHATHS OK 04
XUMHYCCKHE JlaGopaTopnas pabota Ne3 CBolicTBa yIiIeBOIOPOIOB.
CBOICTBa TpuBmanpHasT ¥ MEXIyHApOIHAs HOMEHKJIATYpa, XWMHUYECKHE CBONCTBA, CHOCOOBI IOJYYCHHUS
yIJIEBOIOPOIOB yTIIeBO0poA0B. [loydenne sTiiieHa 1 u3yd4eHne ero CBOMCTB. MOJeIMpOBaHNE MOJIEKYIT M XUMHUYECKUX
MpeBpalleHN yriieBOAOPOIO0B (Ha MpUMepe dTaHa, STUIICHA, alleTHIIeHa U JIP.) ¥ raJoreHONPOU3BOIHBIX.
Paznen 5. Kucinopomocoaepxamue opranuyeckue coeIuHeHus 14
Tema 5.1. Coaep:xxaHue yueOHOro MaTepuasa OK
Cruprel. Oenon 22 [TeopeTnyeckoe o0ydyeHune 01
[IpenenbHble OMHOATOMHBIE CHUPTHI (METAaHOI U JTAHON): CTpOCHHE, (U3MYECKHEe M XUMHYECKHE OK
CBOMCTBAa (peakuUu C aKTHUBHBIMH METaJUIaMU, TaJIOT€HOBOJOPOJaMHU, TOPEHHE), MPUMEHEHHUE. 07




CTpoeHue MoNeKynbl, (U3NYECKMe U XUMUYEeCKue CBoWcTBa (eHona. TOKCHYHOCTH (eHona, €ro
(busnonornyeckoe ASHCTBHE HA OpraHu3M 4uenoBeka. [IpuMenenue dhenona.

YhClie 10 MpPEeNJOKEHHBIM IIET0YKaM MPEeBPALICHUI), XapaKTepU3YIOUIMX XHUMHUYECKHE CBOICTBY)

KHCJIOPOIOCOICPKAIINX OPTaHUYECKUX COCTMHCHUI

Tema 5.2. Copepxxanue yueOHOro MmarepuaJia OK 01
AJIBJICTHIB. 23 [TeopeTm4eckoe o0y4eHHe OK 02
KapOoHoBbIE A ) OK 04
JBIETHIBl U KETOHBI ((hopManbIern, ameTanbIeru, aleToH): CTpOeHHe, (PU3NYECKHEe M XUMUYECKHE
(KHCITIOTBL. CBOICTBa (peaKkMy OKUCICHUS U BOCCTAHOBIICHUS, KAUECTBEHHBIE PEaKIIUH), MOTyYeHHE U IPUMEHEHUE.
Ciioxknbie dhupsL. OQHOOCHOBHBIE IpEAEIbHbIE KAPOOHOBBIE KUCIOTHI (MypaBbUHAs M YKCYCHasi KUCJIOTBI): CTPOCHHE,
(bU3mvYecKre U XUMHUECKUE CBOMCTBA (0OIIHME CBOMCTBA KUCIIOT, peakiusl dTepu(uKaium), moTydeHne
U TIPYMEHEHUE.
24 (CreapuHOBasi M OJICMHOBAs KHCJIOTHI KaK MPEACTAaBUTENU BBICIINX KapOOHOBBIX KHCIOT. Mblia Kak COJIH
BBICILIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JeiCTBHE.
CrnoxHble 3(hUpbI KaK MPOU3BOHBIE KAPOOHOBBIX KUCIOT. ['naponun3 cnoxxueix 3¢gupos. XKupsl. 'uapomnus
KUpoB. [IpuMmenenue xupoB. buonornyeckas poiib )KUPOB.
Tema 5.3. Copaep:xanue y4e0HOIro MaTepuaia
Y rneBobl
25 [Teopernueckoe o0y4eHue OK 01
YTheBoasl: cocTaB, Kilaccu(uKanus yriaeBoaoB (MOHO-, TU- U mosmcaxapusl). [moko3a — npocreimuiy OK 02
MOHOCaxXapuJ: OCOOCHHOCTH CTPOCHUS MOJEKYJbl, (PU3NUECKHE W XUMHUYECKHE CBOMCTBA TJIIOKO3BI OK 04
(B3ammopetictBue ¢ ruapokcunom meau (II), okucnenne ammuavyHbIM pacTBOpoM okcuaa cepedpa (I),
BOCCTAHOBJICHHE, OpOKEHUE TIIOKO3bI), HAX0XKIEHUE B MPHUPO/IE, MPUMEHEHHUE TIIIOKO3bI, OMOIOTHYecKas
POJIb B KHU3HEEATETLHOCTH OpraHu3Ma yeaoBeka. @oTocuHTe3.
26 (@pyKTO3a KaK U30MEpP TITIOKO3bI.
Caxapo3a — peJICTaBUTENb JUCAXapUA0B, THAPOIIN3 caxapo3bl, HAXOXKIEHUE B IPUPOJIE U IPUMEHEHHUE.
[Tonucaxapuapl: Kpaxmaia U LEJUII0JI03a KaK NpupoaHble noiaumepbl. CTpoeHre KpaxMaia U IeJUIH0I03bl,
(bu3nueckre U XMMUYECKUE CBOMCTBA Kpaxmaia (THAPOIIN3, KaueCTBEHHAs peaKlys ¢ HOJIOM).
Tema 5.4. Conep:xaHue y4eOHOro MaTepuaJia
Duznko-
X IMIUeCKIe 27 [IIpakTH4eckHe 3aHATHSA OK 01
CBOMCTBa [MpakTrueckas pabota NeS. HoMeHKIIaTypa KHCIOPOIOCOAEPKAINX OPTAHNUECKUX COeIMHEHHIA. OK 02
KHCIIOpOZOCOACpX A TpuBnanbHas U MEXIyHapOAHAss HOMEHKIIATYpa, XUMUYECKHE CBONCTBA, CIIOCOOBI MOTYYEeHHUs CIIUPTOB U] OK 04
ggi;;ﬁ;iigquKHX (heHOJI0B, KapOOHOBBIX KHCIOT U 3(UPOB, ANbIETUIOB M KeTOHOB. COCTaBIEHHE CXEM peakiuil (B ToM|
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[TpakTuueckas padora Ne9. Xumuueckue u Gpusndeckre CBOWCTBA KUCIOPOIOCOACPKAIIUX OPTaHUYECKHUX]
COEITMHEHUSI.

[TpoBenenue, HAOMIOIEHNE U OMHCAHHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAUeCTBEHHBIE
PEaKIuu OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHoyia okcuaoM menu (II)), MHOTOAaTOMHBIX CHHPTOB
(B3aumogelictBue TiunepuHa ¢ runapokcugom wmeau (II)), ampaerunoB (OKuUCIEHHE aMMHUAYHBIM
pactBopoM okcuaa cepedpa(l) u ruapoxcunom meau (I1), B3aumomelicTBie Kpaxmania ¢ HOJI0M), H3yUYCHHE

CBOICTB pacTBOpa YKCYCHOM KHCIIOTBI

Pa3nea 6. A3oTcoaepskaniue OpraHu4ecKue coeJUHeHHs

Tema 6.1. Conep:xaHue y4eOHOro MaTepuasia OK 01
AMUHBI. OK 02
A MHHOKHCIOTEL 29 [Teopernueckoe o0y4eHue OK 04
bekn AMUHBI: METWIAMUH — IPOCTEHIINI MpeACTaBUTENh AMUHOB: COCTAaB, XUMHUUECKOE CTPOCHUE, (PU3UUECKUE]

1 XMMHUYECKHE CBOMCTBA, HAX0XAEHHUE B IPUPO/IE.

AMUHOKHCIIOTHl Kak aM(oTepHble OpraHuyeckue coequHeHus. duszndyeckre M XMMHUYECKHE CBOWMCTBA

AMUHOKHCIIOT (Ha pUMepe MHIKMHA). bruonornyeckoe 3HaueHne aMMHOKUCIIOT. [lenTusl.

benku kak nmpupojHble monuMepsl. [lepBuuHas, BTOpu4Has U TPeTHYHAs CTPYKTypa OeIKoB. XUMHUUECKUE]

CBOICTBA OEJIKOB: THIPOJIN3, ACHATYpAllKsl, KAUeCTBECHHbIE PEAKIIMU Ha OCJIKH.

30 [IIpakTHYecKHe 3aHATUA

[MpakTrueckas padorta Nel(0. CBoiicTBa a30TOCOAEPKAIIMX OPTAHUYECKUX COSTMHEHHH.

DU3nYecKue U XUMMUYECKHE CBOMCTBA aMUHOB (pEaKLMU C KUCIOTaMU U TOPEHUS) U aMHUHOKHCIIOT (HA

npuMepe rnuuuHa). HaGmioneHue u onucaHue A€MOHCTPALlMOHHBIX ONBITOB: J€HATypalusl O€JKOB IpH

HarpeBaHUH, [IBETHBIEC PEAKIIMH OEJIKOB.

Paspnen 7. BeicoKkOMOJIEKY I pHbIE COCIHHEHUS

Tema 7.1. Coaep:xanue yueOHOro MaTepuasa OK 01
[ [macTmacchl. OK 02
Kayayku. Boxokna. | 31 [[IpakTHdeckne 3ansTHs OK 04

[IpakTuueckas padora Nell. Cunres, aHanu3 u Ki1accu(UKalys BBICOKOMOJIEKYJIIPHBIX COEAMHEHUIN K

OCHOBHBIE TOHSTUS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHI: MOHOMEp, IOJIUMEpP, CTPYKTYpPHOE
3BEHO, CTENEeHb MOJMMEPU3ALNU, CpEeIHsAs MOJeKyspHas wmacca. (OCHOBHBIE METOJbl CHHTE3Y)
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH — OTUMEPU3AIIHS U MOJUKOHICHCAIIHS.

O3HaKOMJICHHE ¢ 00pa3laMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyIyKOB: TIACTMACCHI

(MOAMATUIICH, TOJUIPONUIICH, MOJUBUHWIXJIOPHU, MOJUCTUPONI); HATypajbHbIA U CHHTETHYECKHE

1.2




Kaydyku (OyTaJueHOBBIHN, XJIOPOMPEHOBBIA U U30MPEHOBLIN); BOJOKHA (HATypaJbHBIE (XJIOMOK, IIEPCTh,
IENK), HICKYCCTBEHHBIE (AlIeTaTHOE BOJIOKHO, BUCK032a), CHHTETHUECKHUE (KallpOH U JIABCAH)

KoHTpoJbHan
[padora 3

32

CTpyKTypa U CBOICTBa OpraHM4YeCcKUX BeUecTB (1o paznaenam 3-7)

IIpodeccnonanbHO OPHEHTHPOBAHHOE COJePKaAHME (COMePKaHUe PUKJIATHOTO MOIYJIs1)

Pa3nea 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH YeJI0BEKa

Tema 8.1.

X UMHUYECKHUE
TeXHOJIOTUH

B [IOBCEIHEBHOU

1
npodeccruoHaIbHOM
eI TeIbHOCTH
LRI ¢

Conep:xaHue y4eOHOIro MaTepuasa

33

TeopeTnyeckoe o0yueHue

[TpaBuia HSKOJIOrMYECKU I1€JIeCO00Pa3HOr0 TMOBEACHUS B OBITY W TPYAOBOH [EATENHHOCTH B LETSAX
COXPAHEHUS CBOETO 3J0POBbS U OKPYKAKOUIEH MPUPOAHON CPEbl, OMACHOCTh BO3JACHCTBHUS HA JKHUBBIC
OpraHU3Mbl OPTaHUYECKUX BEIIECTB OTIEIbHBIX KJIAcCOB (YIJIEBOAOPOIbI, CHHUPTHL, (HEHOIBI,
XJIOpOpraHUYECKUEe MTPOU3BOAHBIC, aTbACTUIBI U JIP.), TOKA3aTeNb MPEIEIbHO TOMyCTUMOM KOHIICHTPAIIUH
1 €r0 UCIIOJIb30BaHUE.

34

Ponb xumMum B OOECIEUEHUH DKOJIOTUYECKOW, YHEPreTHUECKONW M MHILNEBOH 0e30MacHOCTH, Pa3BUTHH
MEUIMHbBI, CO3/IaHUU HOBBIX MaT€pUaJIOB (B 3aBUCHMOCTH OT BUJA MPOPECCHOHANIBHON AESITEIbHOCTH),
HOBBIX HCTOYHHKOB JHEPTUU (QJIbTepHATHBHBIE HCTOYHHKHU 3Hepruu). [loHATHE O HaydHBIX METOJaX|
[MO3HAHUSI BEUIECTB M XuUMUYeckux peakuui. IlpencraBnenus o0 o0O0mMX HAYYHBIX NPUHLUIAX
MPOMBIIIJICHHOTO TOJYYeHHUS] BaXKHEWIINX BeIIeCTB (HAa MpUMEpPax MPOHM3BOACTBA aMMHUAaKa, CEPHOM
KHCJIOTBI, METAHOJIA).

XYUMHs W 3I0pOBbE 4YeNOBEKa: MpaBWiia O€30MacHOr0 HCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENaparos,

OBITOBOM XMMUHU B IIOBCEIHEBHOM KU3HU

OK 01
OK 02
OK 04
OK 07
K 1.2

35

I[IpakTH4yeckue 3aHATHS

[TpakTuueckas padota Nel2. [IpumeHeHre XUMUYECKUX BEIIECTB U TEXHOJIOTHUN C y4eTOM Oymyiiein
MpoeCCUOHAIBHON JESTEHLHOCTH.

Pemienne keiic-3aad4 M0 TeMaM: MUINEBbIC TPOAYKTHI, OCHOBBI PALMOHAIBHOTO IUTAHHUSA,
Ba)KHeHIIne CTPOUTCIIbHBIC n KOHCTPYKIIMOHHBIC MaTcpuraibl, CEIILCKOXO3SIMCTBEHHOE
MPOU3BOJICTBO, KPAacKH, CTEKIIO, KepaMHKa, MaTephalbl s SJICKTPOHHKH, HaHOMAaTEepPHAIbI,
TCKCTUJIBHBIC BOJIOKHA, HWCTOYHUKH OHCPIrur, OpPraHu4YCCKUC W MHUHCPAJIILHBIC YI[06pCHI/I$I,
JICKApCTBEHHBIC W KOCMETHUYECKHUE IMpEeraparhbl, ObITOBAs XUMHsI, MAaTepPHaIbl U3 MCKYCCTBEHHBIX U

CHHTCTHYCCKHX BOJIOKOH.




36 | Ilpaktmueckas paborta Nel3.
3amura: [IpencraBnenue pe3ynbTaToB PEeUICHUS Kelc-3a1ad B (OpMe MUHHU-TOKIIAMa (IOMyCKaeTCs 2
UCTOJIb30BaHUE rPaUIECKUX U MPE3CHTAIOHHBIX MAaTEpHAIIOB)
[IpomexxyTounas arrectauus (IuddepeHIupOBaHHbIN 3a4eT) 2
Bcero 72




3.  YCJIOBUSI PEAJTU3ALIAU ITPOTPAMMBI OBIIIEOBPA3OBAEJBLHOM
JUCHMUILIAHBI

3.1. TpeboBaHusi K MUHMMAJbHOMY MAaTePHAJIbLHO-TEXHUYECKOMY 00eCeYeHUI0
Jns peanuzanuu nporpammbl  guctuiuindabl OY /[ 10 Xumust umeercs: y4deOHBII
KaOMHET XUMUH.

Kabuner «Xumun 1 OMOJOTHM OCHAIIICH:

Cneunanu3upoBaHHasi MeOeJib U CUCTEMbI XPAHEHUS:

N0CaI0YHbIe MECTa MO KOJIMYECTBY O0yHarOIINXCS;

pabouee MecTo MpernoaaBaTes;

JleMoHCTpalMOHHBIE Y4eOHO-HATJISAAHbIE TOCO0US:

KOMILJIEKT y4eOHO-HATJISTHBIX TOCOOUI;

KOMILJIEKT 3JIEKTPOHHBIX BUAEOMATEPUAIIOB;

npo(ecCHOHaIbHO - OPUEHTHUPOBAHHBIC 3a]JaHUsT; MaTEPUAIIBI TEKYIICH U
MPOMEKYTOUYHOM aTTECTAIINH;

HarISIAHBIE TOCOOUS (KOMIUIEKTHI yUeOHbBIX Ta0JINI], CTEHI0B, CXEM)
Kounexkuun

Komnexkmus «Kayuyk» - 2 mr.

Konnekuus «KaMeHHBbIN yroib U MPOAYKTHI €r0 NepepadoTKm» - 2 IIT.
Komnekmusg «BonokHay - 1 mrT.

Komnexuust «Ctekiio u u3aenus u3 cTekyiay - 1 mr.

Komnekuusa «Ilnactmaccery - 2 MIT.

Komnekmus «MuHepansl 1 TOpHbIE HOPOABD) - 2 MIT.

Mogenu KpucTaluIn4ecKuX PENIETOK HEOPTaHMYECKUX BEIIECTB — 3 IIT.
TexHuveckue cpeacTsa 00y4eHus:

MYJIbTUMEIUNHBIN ITPOEKTOP;

HOYTOYK;

AKpaH;

JdonosHuTe1bHOE 000PyIOBaHME:

[Tpubops! 1 060pyI0BaHKE

Mukpockon — 1 mr.

DJIeKTpoInTKa — 1 mrT.

Becwl Texauueckue ¢ pazHoBecamu — 1 IT.

[Tpo6upka xumuueckas — 300 mmT.

CrakaH XUMHYECKUU CTEKJISTHHBIN (pa3iIuyHON eMKOCTH) — 15 mIT.
Kon6s1 (pa3nuaHoi eMKOCTH, KOHUYECKne) — 15 miT.

Mepubiit unuaap — 15 mir.

[Tpobupkoaepsxarens — 15 mT.

Jloskeuka Uit coxuranus Berects — 20 IIT.

Crakan xumuaeckuit papdopossrit — 10 mT.

dapdoposas yamka — 10 mT.

®apdoposslil nectTuk — 10 mrT.

Kpucrammsarop — 2 mr.

[IpenmetHsblii cToNMK — 1 mT.

JlaGopaTOpHBIH MITATUB C JaKaMu — 2 IIT.
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Nuaukatopsl

1. JTakmyc

2. ®enondranenH

3. MeTui0BbIi OpaHKEBbIN
Couptsl

1.9TunoBeIil ciupT

2. I'muuepun

YrneBoasl

1. I'mroko03a KpucTauIMIeCKas
2. llennronoza

3. Kpaxman

3.2. NudpopmanuonHoe odecreyeHne peau3auu NporpaMmmMbl
IlepeyeHb y4eOHBIX U3IAHMIA:

Jnsi cTy1eHTOB:

1. I'a6puensa O.C., OctpoymoB N.I'., CnaakoB C.A. Xumus, yueonuk st CITO,
6a3oBsIil ypoBeHb. AO M3znatennsctBo «IIpocBemenney, 2024r.

2.I"abpuensu O.C., OctpoymoB N.I'., CnaagkoB C.A Xumus jist CI1O, npakTUKyM 1S
pewenus 3a1a4 — M., 2024r.

Jliia npenogaBareis:

1. Ta6puensu O.C., OctpoymoB N.T"., CnagkoB C.A. Xumusi, yueonuk st CIIO,
0a30BbI1 ypoBeHb. AO U3znatenscTBO «lIpocBemenuey, 2024r.

2.I'abpuensu O.C., OctpoymoB WN.I"., Cnagko C.A Xumus nist CI1O, npakTukyM Jjis
pewenuns 3a1a4y — M., 2024r.

JlonmosiHUTEIbHAS

1.I'abpuensu O.C., OctpoymoB WU.I'. Xumus: yaeOHUK IS CTYJCHTOB
npodeccruoHambHBIX 00pa30BaTEbHBIX OPTaHU3AIMH, OCBAMBAIOIINX Mpodeccun u
cnenuainbHoctu CIIO. — M., 2017

2.T'abpuensu O.C., OctpoymoB WN.I'. Xumust st mpodeccuii u criennanbHOCTEN
€CTECTBEHHO-HAYYHOTO NIPODHIIs: YICOHHK I CTYACHTOB MPOPECCHOHATHHBIX
o0pa3oBaTeNbHbIX Opranu3aluii, oceanBaromux npogeccuu u cnenuaibHoctu CIIO.
— M., 2017

3.I'abpuensu O.C. u ap. Xumus. [Ipaktukym: yuebHOe mocoOue Jisi CTyJEHTOB
npodeccuoHabHBIX 00pa30BaTEILHBIX OpraHu3aIuii, 0CBauBaIOIUX MPOodhecCuu 1
cneruanbHoctu CIIO. —-M., 2017

4.T'abpuensa O.C. u np. Xumus: mocodbue s moarotroBku k EI'D: yue6Hoe mocodue
JUIsl CTYIEHTOB TpOo(ecCHUOHAIbHBIX 00pa30BaTEIbHBIX OpPraHU3aIlMid, OCBAUBAIOIIUX
npodeccun u cnennansuoctu CIIO. — M., 2017

S5.I'abpuensu O.C., JlpbicoBa I'.I'. Xumus. Tectsl, 3amauun U ynpaxkHeHUs:: ydeOHOE
nocodue g CTYyACHTOB MNPOGECCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3AIINM,
ocBauBaromux npodeccun u cnenuanbuoctu CI1O. — M., 2017
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6.Epoxun FO.M., Kopanea W.b. Xumus mis npodeccuit u cnenuaibHOCTEH
TEXHUYECKOTO M ECTECTBEHHO-HAYyyHOro mpoduien: y4eOHMK s CTYICHTOB
npodeccroHanbHbIX 00pa30BaTENIbHBIX OpPraHU3allMid, OCBaWBAIOIIMUX Tpodeccuu u
cnemuanpHocTu CI1O — M., 2017

HNuTepHeT-pecypcesl

www.pvg.mk.ru (omumnuana «I[lokopu BopoOseBEI TOphI»)
www.hemi.wallst.ru (O6pa3oBaTenbHbII CAUT 7151 IIKOJIBHUKOB « XUMUSD))
www.alhimikov.net (OGpa3oBaTenbHbIN CAlT AJI IIKOJIbHUKOB).
www.chem.msu.su (21ekTpoHHast OUOIMOTEKA O XUMHUM).

www.enauki.ru (MHTEpHET-U3/1aHue 1Jis1 yuuTeneil « ECTECTBEeHHbIE HAYKU).
www.lseptember.ru (MeTogudeckas razera «IlepBoe ceHTIOpsI»).
www.hvsh.ru (kypHan «XuMHsI B TITKOJIEY ).

www.hij.ru (KypHaJI « XUMHS U KU3HBY).

www.chemistry-chemists.com (3JI€KTpOHHBIN KypHAT « XUMUKH W XUMHS ).
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4. KOHTPO.JIb H OHEHKA PE3YJIbTATOB OCBOEHMU
OBIHIEOBPA3OBATEJBHOU JUCIUIIJINHbI

KoHTpoas u oOLeHKa pe3ylbTaTOB OCBOEHHUS  0O0IIeo0pa3oBaTeIbHOM

JUCLUIUIMHBI PACKPBIBAIOTCS YE€pPe3 NUCUUILUIMHAPHBIE PE3YJIbTAThl, HAIIPABICHHBIE HA
dbopmupoBanre oOMUX W NMPO(HECCHOHATHLHBIX KOMIIETEHIIMNA TIO0 pa3jienaM U TeMaM
coJiepKaHusl yueOHOro MaTepuarna.

Oomasi/npodeccuoHaIbHAS Tun oneHoYHbIX
Ill pog Paznen/Tema ! .
KOMIIeTEHIIUs MeponpusTHI
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7 TectupoBanue
3aja4 mpodeccuoHAIBHOM eI TeTbHOCTH Tema 2.1,2.2 .
YeTHBII onpoc
MIPUMEHUTEIBHO K PAa3IMYHbIM KOHTEKCTaMm | Tema 3.1
Tema 4.1 Pemenue pacuérHbix 3amau
Tema 5.1-5.4 HabmioneHne 3a Xoa0m
Tema 6.1
Tema 7.1 BBITTOJTHEHUS TTPAKTUKO-
Tema 8.1 OPUEHTUPOBAHHBIX 3aJaHUI
OK 02. Mcnosnb30BaTh COBPEMEHHBIE Tema 1.2, 1.4, p p
CpeJ/ICTBa MOUCKA, aHAJIU3a U 1.6,1.7 [IpeacraBnenue
WHTEpIpETay HHPOPMAIINH, U Tema 2.1,2.2
Pe3yIbTAaTOB MPAKTUIECKUX
MH(POPMALIMOHHBIE TEXHOJIOTHH ISt Tema 4.1, 4.2
BBITIOJTHEHHS 3a71a4 PO ECCHOHATBHOM Tema 5.2-5.4 1 J1abopaTOpHBIX paboT
NEeATEeILHOCTH Tema 6.1
[IpoBeaeHne XUMHUUECKOTO
Tema 7.1
Tema 8.1 JKCIIEPUMEHTA
OK 04. Tema 1.7
BrinonnHeHNE KOHTPOIBHBIX
O} dexTuBHO B3aUMOICHCTBOBATH U Tema 2.1,2.2
paboTaTh B KOJUIEKTHBE U KOMAHJIE Tema 4.1,4.2 padoT 1o pasjenam
Tema 5.2-5.4
JUCHUTITUHBI
Tema 6.1
Tema 7.1 OreHka caMOCTOSITENIBHO
Tewma 8.1 .
= BBITIOJITHEHHBIX 3aJJaHUHN
OK 07. ConeiicTBOBaTh COXpaHEHHUIO Tema 1.7
OKpPY’KaIOLIECH Cpelbl, Tema 5.1 3amura pereHns Kenc-
pecypcocOepekeHunto, IpuMeHaTh 3Hanusa | Tema 8.1 sanau (¢ yaerom Gyymeii
00 M3MEHEHUH KJIMMaTa, IPUHIIHUIIBI
OepeKIIMBOTO TIPOU3BOICTBA, Y3 (HEKTHBHO po(heCCUOHATBLHOM
JICHICTBOBATh B UPE3BBIYANHBIX CUTYAITHIX NeSTETBHOCTH)
I1K 1.2. OcyuiecTBiiTh TEXHUYECKOE Tema 1.2
00cCITy>)KHUBaHUE aBTOTPAHCIIOPTHBIX Tema 1.7 BeinonHenue 3anaHunii
CPEICTB. Tema 2.1 MPOMEKYTOUHOT
Tema 4.1
Tema 8.1 aTTecTaluu
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