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1. OBIIAS XAPAKTEPUCTUKA PéEO‘IEfI IMPOI'PAMMBbI
OBHIEOBPA3OBATEJBHOU JNCIHHAIIIMHBI
00/.12 Xumusn

1.1. MecTo IuCHUILINHBI B CTPYKTYype o0pa3oBaTeabHoil nporpammsl CITIO
OO6meoOpa3oBaTenbHas IUCHUIUIMHA «XUMUS» SBISETCS YacThlO MPEIMETHOU
oOnactu «EcTecTBeHHBbIE HayKW», HU3y4aeTcssi B 0OIe00pa3oBaTeIbHOM LHUKIIE
ydyeOHOro  miaHa  oOpasoBarenbHOM  mporpammbl  I'BIIOY  «Tpounkwii
TEXHOJIOTMYECKUN TEXHUKYM» crnenranbHocTu 13.02.12 DnekTpuyeckue CTaHIUH,
CeTH, WX penelHas 3aluTa ¥ aBTOMaTu3alus, ¢ y4eToM MpodecCuoHaNIbHON
HanpasiienHoctr OI'OC CIIO.

1.2. Ienpb u muaHupyeMble Pe3yabTaThl
1.2.1 Ilens 06meoOpa3oBaTeIbHON JUCITUTITHBI
Conepxanue mnporpamMmbl  00Ie00pa30BATEIbHON JAUCIUIUIMHBL  « XUMUSD)
HAIIPaBJICHO HA JJOCTUKEHUE CIEIYIOINX LECH:

) dbopMupoBaHHE CHUCTEMBbl XHWMHUYECKHUX 3HAHUN KaK BaKHEUIIEH
COCTaBJISIFOIIEN €CTECTBCHHO-HAYYHOM KapTUHBI MHPA, B OCHOBE KOTOPOW JIEXkKat
KJIFOUEBbIC MOHATHUS, QyHIaMEHTaNIbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE SI3bIKA
HAyKH, YCBOGHME W  I[OHUMaHUE  CYIIHOCTH  JOCTYNHBIX  0O0OOIIECHMI
MHUPOBO33PEHYECKOr0 XapaKTepa, O3HAKOMJIEHHME C MCTOPHEH UX pPa3BUTUA H
CTaHOBJICHUS;

) dbopMHupOBaHWE W pa3BUTHE TMPEACTABICHUA O HAyYHBIX METOJax
MO3HAHUS BEIIECTB M XHUMHYECKUX PEaKIui, HEOOXOIUMBIX I MPUOOpEeTeHUs
YMEHUM OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMUUYECKUX SBJICHUN, MMEIOIIUX
MECTO B IIPUPOAE, B MPAKTUUECKOWU U OBCEIHEBHOW KU3HU;

) pa3BUTHE yMEHUH H CHOCOOOB  JIEATEIBHOCTH, CBS3aHHBIX C
HAOII0JICHUEM U OOBSICHEHUEM XMMHUYECKOTO IKCIEPUMEHTA, COOJIIOJEHUEM MPaBUIT
0e3011acHOr0 OOpaIeHUs ¢ BEIICCTBAMM.

3agaum TUCUMIIMHBI:
1) chopmupoBaTh MOHUMAHNE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKUX

IMpoLcCCOB H SIBJICHUN B Oprmammeﬁ Cpeac, a TAKXKC HX CBA3b C HGHOCTHOﬁ

Hay4YHOW KapTUHOM MHpa U JPYTMMH €CTECTBEHHBIMM HAYKaMH;



2)  pa3BUTb YMEHHS  COCTaBIATh  (OPMYyJIbl  HEOPTaHUYECKHX U
OpraHUYECKUX BEIIECTB, YPABHEHUS XMUMHUYECKHX PEAKIHM, OOBSICHATH UX CMBICI,
UHTEPIPETUPOBATH PE3YJIbTATHl XUMUUYECKUX SKCIIEPUMEHTOB,

3) cdopmHpoBaTH HABBIKM MPOBEJACHUS MPOCTEUIIUX  XUMUYECKHUX
AKCIIEPUMEHTAJIBHBIX ~ HUCCJENOBAHUM C COONIOJEHUEM MpaBHil  0E30MacHOro
oOparieHus ¢ BEIIeCTBaMH U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4)  pa3BUTh YMEHHUS HAxOJWTh, AaHAIM3UPOBATh U  HCMOJIb30BAThH
uHGOPMAITMIO XMMHYECKOTO  XapakTepa W3 PasIudYHbIX  HHGOPMAIMOHHBIX
MCTOYHUKOB, BKJIIOYasl y4eOHYIO JIUTEpATypy, HAy4HbIE MyOJMKAIMU WU WHTEPHET-
pecypcehl;

5) chopMupoBaTh  yMEHHS  INPOTHO3UPOBATH  IIOCICACTBHS  CBOCH
NESTENbHOCTY W XUMHUYECKUX TMPUPOJIHBIX, OBITOBBIX M TPOU3BOJCTBEHHBIX
MPOIIECCOB, YUUTHIBASI BOBMOKHBIEC SKOJIOTMYECKUE U COLIMAIbHBIE BO3JICHCTBUS;

6) cdopMmHpoBaTh TOHMMAaHUE 3HAYMMOCTU JOCTHIKEHUN XUMHUYECKOU
HAyKM M TEXHOJOTUM IJi Pa3BUTUS COLMAIBHOM M MPOU3BOACTBEHHOU cdep C

YMCHHUCM MMPHUBOAUTH MMPHUMCPLI UX IIPUMCHCHUS B PA3JIMIHBIX c@epax KHN3HH.



1.2.2. Pe3yabTaThl 0CBOeHMS 0011e00pa3oBaTebHON AUCHUILIMHBI B c00TBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe ®PI'OC

COO.
KO}] U HAUMCHOBAHUE Pe3y.m)TaT1)1 OCBOCHUSA JUCHMIIJIMHBI
(popmupyembIx Oo0mme JucuunimHapHbie
KOMIIeTeHITU I
OK 01. Beibupatsb criocoOsl | JINUHOCTHBIE Pe3yJIbTATHI J0KHBI 0TPAKATH B YACTH: JAucuunimHapHble pe3yJabTaThl
pelIeHus 3a1a4 | TPYAOBOI'0 BOCIIMTAHUSA: JTOJIKHBI OTPAkKATh:
npodeccroHabHOM TOTOBHOCTH K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYI0II00UE; 11P6 01. c(hOpMUPOBAHHOCTh
NEITEIbHOCTHU i TOTOBHOCTh K AKTHUBHOW JEATEIBHOCTH TEXHOJOTMYECKON M COIMAIbHOW | MPEACTABICHMIA: 0 XUMHUYECKOU

NPUMCHUTCIIBHO K
Pa3IMYHBIM KOHTCKCTaM

HANpaBJICHHOCTH,  CHOCOOHOCTh  MHHULUHUPOBATb,
CaMOCTOSTEJIFHO BBIOIHATH TAKYIO ACATEILHOCTD;
MHTEpEC K Pa3InYHbIM chepaM npodeccuoHaIbHOM e TeNTbHOCTH.

IJIaHUPOBATh u

MeTtanpeaMeTHbIe pe3yJabTAaThl J0JKHBI OTPAKATh:

OBJaageHue YHHMBEPCAJIbHbIMHA Y4eOHBIMH MO3HABATEJIbHBIMH
AefiCTBUAMMU:

a) 0a30Bble JJIOTHYECKHE IeliCTBUS:

| CaMOCTOSTETbHO  (OPMYIHPOBATH M AKTYalM3HPOBATh  IIPOOIEMY,

paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIH MPH3HAK WM OCHOBAHHS JUISI CPABHEHHS,
KJaccu(uKauy 1 0000IIeHuS;

OTIPEeNeNATh IIETH JESTeIBHOCTH, 3a/1aBaTh IMapaMeTPbl W KPUTEPUU HX

JOCTHIXCHMUA,

BbIABJIITH 3aKOHOMCPHOCTH W IPOTUBOPCHHA B  pPaCCMATPUBACMBIX
SABJICHUAX,

BHOCHUTH KOPPEKTUBEI B JACATCIIBHOCTD, OLICHUBATh COOTBETCTBHC

PE3YIbTATOB LCIIAAM, OICHUBATh PUCKHU MOCJIEACTBUI I€ITEILHOCTH.

0) 0a30BbIe HCCIeA0BATEIbCKHE e CTBUS:

BJaJeTh  HAaBbIKAMU  Y4eOHO-UCCIIEIOBATEIbCKOW |
JeSITeIbHOCTH, HaBbIKaMU pa3pelieHust npooiem;
BBIBIIATH IIPUYMHHO-CIEACTBEHHBIC CBSI3M M aKTyaJu3UpOBaTh 3ajaydy,

MIPOEKTHOMU

COCTABJISIOLIEH €CTECTBEHHOHAYYHON
KapTUHBl MHpa, pOJIH XHMUH B
MO3HAHWU  SABICHUA TNPUPOABI, B
¢dbopmupoBaHun MBIIIJICHUS "
KYJIBTYPBI JUYHOCTH, ee
(bYHKIIMOHATIBHOM IpPaMOTHOCTH,
HE00X0IuMOMn JUIst peLeHus
MPAaKTUYECKHUX 337a4 U HKOJIOTUIECKU
000CHOBAHHOT'O OTHOIICHUS K CBOEMY
3JI0POBBIO M IPUPOJTHOM Cpefe;

IIP6 02. BiageHWe  CHCTEMOH
XUMHYECKHX 3HAHUH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraroIme
MOHATUA  (XMMHYECKUH  DJIEMEHT,

aTOM, 3JICKTPOHHAA 000J10uKa aToMma,

S-, p-, d-dIEKTpOHHBIE OpPOUTAIH
aTOMOB, WOH, MoOJIeKyJIa,
BaJICHTHOCTb,

ANEKTPOOTPHUIIATEILHOCTh,  CTENEHb

OKHCJICHUS, XUMHUYECKasl CBSA3b, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIA 00beM,

BbIIBUTaTh TUIOTE3Y €€  peUIeHMs, HaXOAWTb AapryMEHThl ISl | YTJIEpOAHbIN CKEJIET,
JIOKa3aTelbCcTBa CBOMX YTBEPXKACHUH, 3a/aBaTh MapaMmeTpbl U KpuUTepuu | GYHKIMOHAJIbHAS TpYMIa, paaukal,
pelieHus; nu3oMepus, H30MEDHI,
| aHanM3MpOBaTh IMOIYYCHHBIE B XOJAC PELICHMS 3aJaudl  pe3y/IbTAThl, | FOMONOIMYECKHIl  psf, TOMOIOTH,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B | YIIEBOJIOPObI, KHCJIOPOJ- u




HOBBIX YCJIIOBUSX;
YMETh INEPCHOCUTH 3HAHUA B IMO3HABATCIBHYKO U MPAKTHYCCKYIO obnactu
KHU3HCACATCIIBHOCTH.

a30TcoepKame COCIMHEHHS,
OMOJIOTMYECKH aKTHUBHBIE BelIeCTBa
(YryieBompl, JKHPHI, OCIKN), MOHOMED,
MOJIUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE ~ COEIUHEHUS,
KPUCTAJUIMYECKAsl PEIIeTKa, THIIbI
XUMHUYECKUX peaxkuuii
(OKUCTUTENBHO-BOCCTAHOBUTEINBHEIE,
9K30-U DHJOTEPMHUYECKHE, PEaKIUU
HOHHOTO oOMeHa), pacTBop,
JJEKTPOJIUTHI, HED3JICKTPOJIUTHI,
3JEKTPOJIUTUYECKAS]  JUCCOLMALMs,
OKUCJIUTENb, BOCCTaHOBUTEb,
CKOPOCTb ~ XMMHUYECKOM  peakiuu,
XUMUYECKOE PaBHOBECHUE), TEOPUH U
3aKOHBI (Teopus XUMHUYECKOTO
CTPOCHUSI OpPTraHWYECKUX BEIIECTB
AM. bytneposa, Teopust
ANEKTPOJINTUYECKON  TUCCOLIMALNMY,
MePUOINYECKUI 3aK0H J.N.
MeHnjgeneeBa, 3aKOH  COXpaHEHUs
MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMUH,
(akTonornueckue CBEJICHUSA 0
CBOMCTBax, COCTaBe, IIOJIyYEHUU U
0e30macHOM WCIIO0JIb30BaHUH
BOKHEUIIUX  HEOPraHUYeCKHX |
OpraHMYECKUX BEHIECTB B OBITY H
MIPAaKTUYECKOU JeATEeIIbBHOCTH
YEJIOBEKa;

I1P6 03. chopMHUPOBAHHOCTH YMEHUH
BBISIBJIATh XapAaKTEPHbIE MPU3HAKU U
B3aUMOCBS3b HW3YUYEHHBIX TMOHSATHUH,
MIPUMEHSATH COOTBETCTBYIOIIUE
TOHSTUS NPU ONMHCAHUU CTPOCHHS U




CBOMCTB HEOPTraHUYECKUX 51
OpraHMYECKHUX  BEIIECTB M  HUX
MIpeBpaLLEHUI; BBISIBIIATD
B3aMMOCBSI3b XUMUYECKUX 3HAHHUH C
MOHATUSIMM W TNIPEACTaBICHUSIMU
JIPYTHUX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

I1P6 04. chopMUpOBaHHOCTH YMEHUI
HCII0JIb30BATh HAaUMEHOBAHMUS
XUMHYECKHX COeIMHEHU N
MEXTYHapOIHOIO coro3a
TEOPETUUECKON U MPUKIATHON XUMUU
u TPUBUAJIbHbBIE Ha3BaHUS
BAXHEHIINX  BeHIECTB  (ITHIIEH,
aleTUJIEH, [JIMLIEPHH, denon,
dbopmanbaeru, ykcycHas KHCIOTa,
[JIMLWH, YTapHBIM TIa3, YIVIEKUCIbIN
ra3, amMHaK, TalieHas H3BecCTb,
HeraleHasi U3BeCThb, IUThEBAs COAA U
JIPYTUX),  COCTAaBJATH  (OpPMYIIBI
HEOPraHWYECKUX U  OpPraHUYeCcKHX
BEIIECTB, YypPaBHEHUS XUMHUYECKUX
peakimii, OOBSICHATH WX CMBICT;

MOJTBEPKIaTh XapaKTEepHbIE
XUMHUUYECKHE  CBOMCTBA  BEIIECTB
COOTBETCTBYIOIIUMH

AKCIIEpPUMEHTaMHU u 3aIUCIMH

YpaBHEHUN XUMUUYECKUX PEAKIIHiL;
I1P6 05. chopMHUpPOBAHHOCTH YMEHUH

YCTaHABJIMUBATDH IIPpUHAJIC)KHOCTD
HU3YYCHHBIX HCOPTraHNYCCKUX u
OpPraHU4YCCKUX BCIICCTB K

ONPEACICHHBIM KJaccaM M rpynnam
COCIMHEHMH, XapaKTEepU30BaTh HX
COCTaB M BaXHCHUIIIME CBOMCTBA;




OTpEeNeNATh  BUABI  XHMHYECKUX
cBsizell  (KOBaJIeHTHas,  WOHHasd,
MeTaJyIn4yeckasi, BOJAOPOJHAsI), THIIbI
KPUCTAJNIMYECKUX PEIIETOK BEIECTB;
KI1acCu(UIIUPOBATh XUMHYECKHE
peaxiuu;

I1P6 07. chopMHUpPOBAHHOCTH YMEHUH
IIPOBOJIUTH PACYETHI IO XUMHUECKUM

hopmyam u YpaBHCHHSIM
XUMHYECKHX peakuuit c
HCII0JIb30BAHUEM ¢busnveckux
BEJIMYUH, XapaKTEepU3YIOLINX
BEILIECTBA c KOJINYECTBEHHOM
CTOPOHBI: MAacCBhl, o0Bema

(HOpMaJIbHBIE  YCJIOBMSI) rasos,
KOJIMYECTBA BEIECTBA; MCIIOJIb30BAThH
CHCTEMHBIC XUMHUYECKHAE 3HAHUS JUIS
NPUHATHS PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
BEIIECTBAMH U HX ITPUMEHEHHEM.

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOMCKA, aHaJn3a U
UHTEpIpeTanuu
nH(popMaluu u
MH(pOpPMalMOHHbIE
TEXHOJIOTHH TSt
BBINOJIHEHUSI 3a]1a4

JInuHOCTHBIE pPe3yabTaThl J0JKHBI OTPAKATh B YACTH:

 EHHOCTH HAYYHOI'0 O3HAHUSI:
c(OpMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAyKHM U OOILIECTBEHHOW MPaKTUKHU, OCHOBAHHOTO Ha
UaJIore  KyJlbTyp, CIHOCOOCTBYIOILEIO OCO3HAHHIO CBOEro MecTa B
MOJUKYJIBTYPHOM MUPE;
COBEPLICHCTBOBAHUE SI3bIKOBOM M YMUTATENbCKOW KYJBTYphl KaK CpeICTBa
B3aMMOJICHCTBYS MEXKIY JIOAbMH U MTO3HAHUS MHPA.

JducnunimHapubie  (MpeaMeTHbIE)
Pe3yJbTaThI H J0KHBI OTPAKATH:
nPo6 06. BJIAJICHUE OCHOBHBIMHU
METOJlaMHd  HAy4YyHOrOo  TMO3HAHUS
BEIIECTB M XUMHUYECKUX SIBICHUI
(HabmoieHue, HU3MEpPCHHE,
SKCTIEPUMEHT, MOJICIIMPOBAHUE);

I1P6 07. chopMUpOBaHHOCTH YMEHUI

npodeccrnoHaIbHOM MeTanpeamMeTHblie pe3yabTaThl J0JKHbI 0TPAKATH: MPOBOJIUTH PACUEThl MO0 XMMHYECKUM
NEeATEIbHOCTH OBaanenue YHHMBEPCAJIbHBIMHA Y4eOHBIMH NMO3HABATEJBLHBIMHU | popMyIam u YpaBHEHUSAM
JelcCTBUSIMU: XUMHUYECKUX peakuui c

B) pabota ¢ ungopmanmeii: HCTOJIb30BAHUEM (buznIecKux

| BuajeTh HABBIKAMH IOTYYCHHS HH(GOPMAIMM W3 HMCTOYHHKOB DA3HBIX | BEIMUHH, XapaKTEePU3YIOIINUX

TUIIOB, CAMOCTOSTENIbHO OCYLIECTBIIATh MOUCK, aHAJIN3, CUCTEMATU3allUI0 U | BELIECTBA c KOJIMYECTBEHHOMN

WHTEPIPETAIMIO HH()OPMAIIMK PA3IMYHBIX BUIOB U (hOPM MIPEJICTABICHHUSI; | CTOPOHBIL: MaccChl, o0BemMa




CO3/1aBaTh TEKCThI B Ppa3NUYHBIX (opMarax C Y4YeTOM Ha3HAYCHUS
UHQOpPMALIMK M IEeJeBOH ayauTOpPHUH, BBIOMpas ONTUMAIbHYIO (GopMmy
IPEJICTaBICHUS U BU3YyaIU3alluy;

OLIEHUBATh JIOCTOBEPHOCTh, JETUTUMHOCTh MH(pOpPMALUU, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOPMaM;
BJaJeTh  HAaBbIKAMU  paclO3HaBaHUs U
UH(POPMALMOHHOM O€30MaCHOCTH JTMYHOCTH.

3amuTel  WH)OpMaIuu,

(HOpMaJIbHBIE ~ YCJIOBHSI) ras3os,
KOJIMYECTBA BEIECTBA; UCIIOJIB30BATh
CHCTEMHbIC XUMHUYCCKHE 3HAHUS IS
NPUHATUS PEUICHUH B KOHKPETHBIX
YKM3HCHHBIX CUTYAIHSX, CBSI3AHHBIX C
BEILECTBAMH U MX IPUMEHEHUEM;

I1P6 08. chopMHUpOBAaHHOCTH YMEHUH

IJIAHUPOBATh u BBITIOJIHSATh
XUMUYECKUN 9KCIIEPUMEHT
(mpeBparieHus OpraHUYEeCKUX
BEIIECTB npu HarpeBaHuy,

MOJIYUCHHUEC 3THJICHA U HU3YYCHUE CTO
CBOfICTB, KauCCTBCHHBIC PCAaKIMM Ha

aNBJCTHIBI, Kpaxmal, YKCYCHYIO
KHCJIOTY; JCHaTypanus OelKOB TNpHU
HAarpeBaHWW,  IBETHBIC  PEAKLUH
OeJKOoB; IIPOBOAMTD peakuuu

MOHHOTO OOMEHa, ONpEACIATh CpeIy
BOJIHBIX PacTBOPOB, Ka4eCTBEHHBIC
peaknuu Ha cynbdar-, KapOoHAT- U

XJIOPU/I-AaHHOHBI, Ha KaTHOH
aMMOHWUS; pemarhb
SKCIEpUMEHTAJbHbIE  33Jaud  T10
temaMm «MeTaiuiby u «HemeTamibn»)
B COOTBETCTBHUHM C  IpaBHJIAMH
TEXHUKHU 0e30macHOCTH npu
oOpamieHud C  BEMmECTBAMU W
71a00paTOPHBIM 000pyI0BaHUEM;
MIPEICTABIATH PE3YNIBTATHI
XHUMHAYECKOTO IKCIIEpUMEHTa B (hopMme
3aIUCH ypaBHEHUN
COOTBETCTBYIOIIUX peakiui u

(GopMyIHpOBaTh BBIBOABI HA OCHOBE
3THX PE3yJIbTATOB;
IIP6 09. chopMUPOBAHHOCTh YMEHUS




AHAJIN3UPOBATH XUMHNYCCKYIO

uHpOpMalMIO,  THOJIy4YaeMyr M3
Pa3HbIX HMCTOYHUKOB (cpencts
MaccoBOU uHpopManuy, CeTh

HaTepHET M Apyrue).

OK 04. O¢dpexruBHO
B3aMOJICHCTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaHJIe

JIn4HOCTHBIE pPe3yabTaThl JOJKHBI OTPAKATh B YACTH:
rpakIaAHCKOI0 BOCIIMTAHMSA:
| TOTOBHOCTH BECTH COBMECTHYIO JESTEIHHOCT B MHTEPECAX IPAXIAaHCKOIO
o0111eCTBA;
YMEHHME B3aUMOJAECHCTBOBATh C COLMAIIBHBIMU MHCTUTYTaMU B COOTBETCTBUH
¢ uX (QYHKUUSAMU U HA3HAYECHUEM.
MeTtanpeaMeTHbIe pe3yabTAThl JOJKHBI OTPAXKATD:
OgBy1ageHne YHMBEPCAJIbHBIMH KOMMYHMKATUBHBIMM A€ CTBUSIMU:
0) COBMeCTHAs 1eATeJIbHOCTD:
| NOHMMATH U HCIIONB30BATh MPEHMYIIECTBA KOMAHIHON W MHIMBUIYaIbHOI
paboThI;
OPUHUMATh LEJIM COBMECTHOM JI€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEHUCTBUA IO €€ JOCTUKEHUIO: COCTABISATh IUIAH
NEeNCTBUH, pacrpeaensTh poju ¢ YYETOM MHEHMH YYaCTHHKOB 00CYXIaTh
pe3yNbTaThl COBMECTHON PaOOTHI.
OBiageHne YHMBEPCAJIbHBIMH Pery/JsiTHBHBIMU 1efiCTBUAMM:
I) IPUHATHE ce0sl U APYTUX JIIOdei:
| IpPUHEMATH MOTHBBI M ApTYMEHTHI APYTHX JIOJEH [PH aHATH3e Pe3yIbTaToB
JIeATEIbHOCTH;
IIpU3HaBaTh CBOE MIPABO U MPABO APYTUX JIOJEH Ha OMINOKY;
pa3BUBATh CIIOCOOHOCTH OHUMATh MUP C TIO3UIMH JPYTOro 4eloBeKa.

JucuuminHapabsie  (IMpeaMeTHBIE)
Pe3yJabTaThl U I0JKHBI OTPAKATH:
I1P6 08. chopMupoBaHHOCTH YMEHUH

IJTAHUPOBATh " BBINOJIHATH
XUMHYECKUI JKCIIEPUMEHT
(mpeBpareHus OPraHUYEeCKHUX
BEILIECTB pu HarpeBaHuu,

MOJIyY€HHE ATUJIEHA U H3yYEHHUE €ro
CBOICTB, KaueCTBEHHBIE PEAaKLUM Ha
aNbJeru/ibl, KpaxMmal, YKCYCHYIO
KHUCJIOTY; JeHaTypauus OelKoB NpHu
HarpeBaHWHU,  IBETHbIE  peaKIuu
0€eJIKOB; IIPOBOAMTD peakuuu
WOHHOTO OOMEHa, OMNpeAeNsITh Cpeay
BOJHBIX pPacTBOPOB, Kadye€CTBEHHBIC
peaknuu Ha cyibdar-, KapOOHAT- U
XJIOPUJ-aHUOHBI, Ha KaTUOH
aMMOHHUS; pearb
OKCIIEPUMEHTAJIbHBIE  3aJa4d 110
temam «Metamis» u «Hemeramnsn)
B COOTBETCTBMM C  IpaBUJIaMHU

TEXHUKHU 0e3omacHoOCTH npu
oOpalmieHMH €  BEIIECTBaMHU |
1a00paTOPHBIM 000pyAOBaHUEM;
NPEACTaBIISATH pEe3yJIbTaThI
XUMHYECKOTO IKCIIEPUMEHTA B hopme
3ammcu ypaBHEHUIA

COOTBETCTBYIOIIUX peakuuit u
(opMyIMpOBaTh BBIBOABI Ha OCHOBE
9TUX PE3YJIbTATOB.




OK 07. CopneiicTBOBaTh
COXPaHEHHIO OKPY KaroIIeH
Cpenbl,
pecypcocOepexeHuto,
MIPUMEHSTH 3HAHUS 00
M3MEHEHHUH KJINMarTa,
MIPUHLIMIIBI OEPEKITUBOTO
MIPOM3BO/ICTBA,

3¢ (HeKTHBHO ACHCTBOBATH B
YpE3BBIYANHBIX CUTYaLUsIX

JInuyHOCTHBIE pPe3yabTaThl J0JKHBI OTPAKATh B YACTH:
JIKOJIOTHYECKOT0 BOCTIMTAHUS:
| chOPMHUPOBAHHOCTH SKOJOTHYECKOH KyNbTYpHI, MOHHMAHHE BIIHSHHS

COIIMAIbHO-9KOHOMUYECKUX IPOIECCOB HA COCTOSHUE MPUPOJHOM H
COLIMAJILHOM Cpefibl, OCO3HAHME TIJI00ATbHOIO XapakTepa 3KOJIOTHYECKHX
po0Iem;
IJJAHUPOBAHUE W OCYILECTBJIEHUE JCUCTBUI B OKPYXKAIOLIECH Cpele Ha
OCHOBE 3HaHU4 LIeJIel YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;
AKTUBHOE HEMPUATHE JECUCTBUMN, IPUHOCSIINX BPE OKPYKAOUIEH CPENE;
yMEHHE MPOTHO3UPOBATh HEOIArOMPUSTHBIE HKOJIOTMYECKUE TOCIEICTBUS
IIPEANPUHUMAEMBIX ACHUCTBUN, IPENOTBpALIATh UX.

MeTtanpeamMeTHblie pe3yabTaThl J0JKHbI 0TPAKATH:

OBaanenue YHHBEPCAJIbLHbIMH yueOHBIMU NMO3HABATEJIbHBIMU
JeCTBUSIMH:

B) padora ¢ uHopmanmeii:

| HCTIONB30BAaTh  CPeACTBA  MHMDOPMALMOHHBIX M KOMMYHHKALIHOHHBIX

TEXHOJIOTMM B  pEIIEHUHM  KOTHUTHUBHBIX,  KOMMYHHUKAaTUBHBIX U
OpPraHM3aIlMOHHBIX 3aJjad C COOJII0JIEHHEM TpeOOBAaHUN JPrOHOMUKH,
TEXHUKH O€30IaCHOCTH, THMIMEHBl, pecypcocOepekeHus, IpaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHOM 0€30MacHOCTH.

JducnunimHapubie  (MpeaMeTHbIE)
pe3yJabTaThl M 10JIKHBI OTPAKATH:
11P6 01. c(hopMUPOBAHHOCTH
NPEACTABICHUN: O  XUMHYECKOH
COCTaBIISIIOLIECH €CTECTBEHHOHAYYHOU
KApTUHBI MHpA, POJU XHUMHH B
NMO3HAHUMU  SABJICHUM TPUPOIBI, B
(dhopmMupoBaHUH MBIILIECHUS u
KYJIbTYpbI JUYHOCTH, ee
(GyHKIIMOHATBEHOM IrPAaMOTHOCTH,
HEOO0XO0UMOM JUISL pelieHus
NPAKTUYECKUX 3a7a4 U 3KOJIOTMYECKHU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY
3I0POBBIO U TPUPOJHOM cpefe;

npP6 1o0. c(hOpPMUPOBAHHOCTH
YMEHUH COOJIOIaTh npaBuia
9KOJIOTUYECKU 1esecoodpa3zHoro

NoBeleHUsT B OBITY U TPYyIOBOM
NESATETbHOCTH B LEJISAX COXpaHEHUs
CBOEr0 3JI0POBbSI U OKpY>Karouei
OPUPOJHOM  Cpenbl;  YYUTHIBATh
OMAacHOCTh BO3JACHCTBUS Ha IKUBBIE
OpraHU3Mbl OINpPEICIICHHBIX BEIIECTB,

OHUMas CMBICT MOKa3aTess
MpEeAEIbHON Oy CTUMOM
KOHIICHTPALUU.
[IK 1.2. BrmonnaaTe | JINUHOCTHBIE Pe3yJIbTaThl J0JIKHBI OTPAKATH B YaCTHU: JucuumiinHapHbie  (IpeaMeTHBIE)
paboThl MO MOJArOTOBKE U | IKOJOTHYECKOro BOCIIMTAHUS: pe3yJIbTaThl H JO0JKHBI OTPAKATH:
BHECCHHIO M3MCHEHHMH B |  cOPMHPOBAHHOCTH DKONOTMYECKOH KyIbTYphl, MOHHMaHWe Biusnus | [IPG 01. c(OpPMHPOBAHHOCTH
JNEKTPUYECKUE CXEMBI COLIMAJIBHO-O)KOHOMHUYECKUX IIPOLECCOB HAa COCTOSHHUE IPUPOAHOM U | IPEACTAaBICHUM: O  XMMHUYECKOH
JNEKTPOTEXHUYECKOTO COLIMAJILHOW Cpefibl, OCO3HAHME TIJI00ANbHOIO XapaKTepa SKOJIOTMYECKHX | COCTABISAIOLIEH €CTECTBEHHOHAYy4YHOUH
000pyJ0BaHUS  1pobiiem; KapTUHbl MHpa, POJIU XUMHUHU B
JIEKTPUYECKUX CETEN IUIAHUPOBAHME M OCYILIECTBICHUE JEHCTBUM B OKPYJKAIOIIEW Cpele Ha | IO3HAHWUW  SBICHUW IIPUPOJBI, B
IIK 4.3 BemonHaTh | OCHOBE 3HAHWS 1IEJIEH YCTONYMBOIO PA3BUTHUS YEIIOBEUECTBA, (dbopmMupoBaHUU MBILLICHUS u
MEpONPHUITHS IO AKTMBHOE HENPUATHE IECHCTBUM, IPUHOCSIIIMX BPEJl OKPYIKAOIIEH Cpese; KYJIbTYPbI JIUYHOCTH, ee




o0OecredyeHno 0e30I1acHOro
MIPOU3BOJICTBA PabOT MO
WCTIBITAHUIO U U3MEPECHUIO
napameTpoB 000pyI0BaHUS
IJICKTPUUECKUX CETEH

YMEHHUE MTPOTHO3UPOBATH HEOIArONMPHUATHBIE SKOJOTUYECKHE TTOCTIEACTBUS
MpeaNnpUHIMAaEeMbIX JEHCTBUI, MPEAOTBpAIATh UX.

(GYHKIIMOHATTBHON TPaMOTHOCTH,
HE0OXO0UMO JUTS pelieHus
MPAKTUYCCKUX 3ada4 U SKOJOTMYCCKU
000CHOBAHHOTO OTHOILIEHHUSI K CBOEMY
37I0POBBIO U IPUPOJAHOM CpeJie.




1.3. IlpuMeHeHHe 3JIEKTPOHHOIO O0y4YeHHsI M TEXHOJIOTHIl JUCTAHUMOHHOIO
oOpa3zoBaHusi

Peanuzanust cojaepkaHus NPOrpaMMbl BO3MOXHA C IMPUMEHEHHEM JJIEKTPOHHOTO
OoOy4eHHS W TEXHOJIOTHH IUCTAHIIMOHHOTO O0pa30oBaHUsA, OTKPHITHIX 00pa30BaTEIbHBIX

pPECypCOB.

1.4. Peasnm3aums coaeprkaHusi mporpamMmmael i ooyyarmuxcsa ¢ OB3

Peanuzanust conep:kanus 00pa3oBaTebHONW MPOTPaMMbl U KOHTPOJb PE3yJIbTaTOB
€€ OCBOCHHUS ISl OOY4YarOUIUXCS C OrpPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBbS U
WHBAJIUJIOB OPTraHU3yeTCs C y4EeTOM OCOOCHHOCTEH HX MCUXO()HU3UYECKOTO Pa3BUTHS,
WUHANBUIYAJbHBIX BO3MOKHOCTEH U COCTOSIHUSA 3/10POBbSI.



2. CTPYKTYPA U COAEP/KAHUE
OBIIEOBPA3OBATEJIbHOM YYEFHOU JUCIUILIVHBI

2.1. O0bem o00mICO0Opa3oBaATEJbHON Y4YeOHOM JAMCHUIVIMHBI M BHABI y4eOHOM
HATPY3KHU

Bun yueOHoii padoThl Oovem uacos

Oo0pa3zoBaTenbHas Harpy3Ka (Bcero) 72
CamocrositesibHasi padora 0
Y4yeOHasi HATPY3Ka BO B3aUMOAEHCTBUM ¢ NpenoaaBaTesieM (Bcero) 72
B TOM YHCJIC:

J1a00paTOPHBIC 3aHATHS 6

MIPAKTUYECKUE 3aHITUS 18

[TpodheccnonaIbHO OPUEHTUPOBAHHOE COJEPIKAHNE 8
B TOM YHUCIJIE:
TEOPETHUECKOE 00yUCHHE 4
[TpakTHyeckoe o0yueHue 4
CamocTosiTenbHas paboTa o0y4Jaromerocs (BCero) 0
B TOM YHCIIC: 0
CaMOCTOSITEJIbHAsI pab0Ta HaJl MHIWBHIYATbHBIM IPOEKTOM
Koncynpranuun 0

Hmozosas ammecmayus 6 popme ougpgpepenyuposannozo 3auema




2.2. TemaTu4ecKMii IJIAH M cojiep:KaHue AMcHUIIHHEBI «XUMMUS»

Haumenosanue Cooepotcanue yueonozo mamepuana (0CHO8HOE U NPOPecCUOHATIbLHO OPUEHMUPOBAHHOE), Oovem Koowt
pazoenoe u mem Jlabopamopuvie u npaxmuueckue 3auamus (NPUKIAOHOU MOOYIb NPU HATTUYUL) uacoe dopmupye
MbIX
KomnemeH
uuil
1 2 3 4
Pa3nea 1. TeopeTuueckne 0CHOBbI XUMHH 17
Tema 1.1. OcHoBHOEe co/iep:KaHue Y4eOHOI0 MaTepuaJa 3
OcHOBHBIE XUMHYECKUH dJeMeHT. AToM. Sapo aroma, M30TOMbI. DJIEKTPOHHAS 000JI0YKA. DHEPreTHYECKHE 2 OK 01
XMMHMYECKHE NTOHATHS U | YPOBHH, TIOJYPOBHH. ATOMHBEIE OpOWTaNH, S-, p-, d- ameMeHThl. OCOOEHHOCTH pachpeleICHUs
3aKOHBI, CTPOEHUE AJICKTPOHOB IO OpPOWTAISIM B aTOMax 3JIEMEHTOB IIEPBBIX YETBHIPEX TMEPUOIOB. DJIEKTPOHHAS
aTOMOB XMMHMYECKUX | KOHpUTypamus aToMoB. OCHOBHBIE XUMUYECKUE 3aKOHBI
3JIEMEHTOB
B ToM 4mnciie npaKTHYECKUX 3aHATHIA
[Ipaktuueckas padora Nel. «OcHOBHBIE KOJMYECTBEHHBIE 3aKOHbl B XHMHUU U PacyeThl IO 1
YpaBHEHHUSAM XUMUYECKHUX PEAKIIUID».
OTHocuTeNnbHBIE aTOMHAasi W MOJEKyJsipHas Maccel. MomsipHas macca. KonuuecTBo BemiecTsa.
MaccoBast 1ois BemecTBa. 3akoH ABorajipo. Mosipablii 00beM 1a30B. OTHOCHTENBHAS TUIOTHOCTh
ra3oB. PacueTbl mo ypaBHEHHMSIM XHMHUYECKHUX PEAKIMil C HCHOJIb30BAaHMEM MAaCCOBOW JI0JIU
BEIIeCTBA, 00beMa (HOPMAIbHEIC YCIIOBHS) ra30B, KOJIMYECTBA BEIICCTBA
Tema 1.2. OcHoBHOe coaep:kaHHe Y4eOHOIro MaTepHuaJia 2
[Tepronnuueckuii 3aKOH OK 01,
u [lepuoanueckas OK 02,
CHUCTEMa XUMUYECKUX [IK 4.3
anemeHToB [. W.
MenneneeBa, nX CBA3b
C COBPEMEHHOM
TEOPHUEN CTPOECHUS
aTOMOB
B Tom unciie npakTHYECKUX 3aHATHH 2

HpaKTI/ILIeCKaH pa60Ta No2. ((I/ISYLICHI/IG NEPpUOANYICCKUX SaKOHOMepHOCTeﬁ N UX B3aMMOCBA3H CO
CTPOCHUEM aTOMOB)).
HepI/IOI[I/ILIeCKaSI CHUCTEMA XHMMHUYCCKUX OHJICMCHTOB I[I/I MeHpeaeena. CBs13b NCPpUOAMICCKOIO




3aKkoHa U lleproanyeckoil cUCTeMBbl XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPHEN CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHMHYECKHX JJIEMEHTOB, OOpa3yeMbIX HMHU
MIPOCTBIX M CJIOKHBIX BELIECTB IO IpynmnaM Hu nepuoaaMm l[lepumonnyeckoil cucteMbl. 3HaUEHHE
NEPUOANYECKOrO 3aKOHAa M CHCTEMBbl XMMHYecKux auieMeHToB JI.JM1. MenneneeBa B pa3BUTHH
HayKH.

VYCTaHOBIEHUE CBA3HM MEXAY CTPOCHHEM AaTOMOB XUMHUYECKHMX 3JEMEHTOB M INEPHOAUYECKUM
M3MEHEHUEM CBOMCTB XMMUYECKHMX AJIEMEHTOB M MX COCAMHEHUN B COOTBETCTBUU C IOJIOKEHUEM
Ileprognueckoit cucreMsl. PemeHue NnpakTHKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3alaHUN Ha
XapaKTepu3alio0 XUMHUYECKUX 3JEMEHTOB «Mertammudeckue / HEMETalIMuecKue CBOWCTBA
XMMHUYECKHX DJIEMEHTOB B COOTBETCTBHUM C MX DJJIEKTPOHHBIM CTPOCHMEM M IIOJIO)KCHHEM B
MEPUOJNYECKOMN CUCTeME XUMUYECKUX 3jieMeHTOB [.M. MenneneeBa»

Tema 1.3. OcHoBHOe co/iep:KaHue Y4eOHOr0 MaTepuaJia 2 OK 01
Crpoenne  BemiectBa | CTpocHHE BEIIeCTBA. XUMHUUECKas CBSA3b. BUIbI XMMHUYCCKOM CBSI3U (KOBAJICHTHAS HEMOJISPHAS
u IIPUPOJIA | MOJIApHAs, MOHHAS, MeTaJuIndeckas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XUMUYECKON CBS3H
XUMHUYECKON CBsA3H. | (OOMEHHBIN U JOHOPHO-AaKIeNTOpHbIN). Bogoponnas cBs3b. BaneHTHOCTS.
Mmuoroob6pa3ue DneKkTpooTpuuaTeabHOCTh. CTeneHb OKuciaeHus. oHbI: KAaTHOHBI U AHUOHBI
BEILIECTB
Tema 1.4. OcHOBHOe co/iep:KaHue Y4eOHOr0 MaTepuaJia 3
Knaccudukauus, n Knaccudukanus Heoprannyeckux BeniecTB. HoMeHkIaTypa HEOpraHWYECKUX BEUIECTB (OKCHBI, 2 OK 01,
HOMEHKJIaTypa THJIPOKCHUBI, KHCIOTHI, COJiM). BeliecTBa MOJEKYJISIPHOTO W HEMOJEKYISIPHOTO CTPOSHUS. OK 02
HEOPTraHUYECKUX ArperatHble coCTOsIHHS BenecTBa. Kpucrammmaeckue u aMmopdHbIe BelecTBa. 3aKOH MOCTOSTHCTBA
BEILIECTB cocTaBa BeMIEeCTBA. THMBI KPUCTATMYECKHX PEIIeTOK (aTOMHAas, MOJIEKYJISpHas, WOHHAs,

METaJUTHYeCKast). 3aBHCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAITMIECKON PEeETKH

B ToM unciie MpaAaKTHYECKUX 3aHATHI

[TpakTrueckas padorta Ned. «HoMmeHKIaTypa HEOPraHUIECKUX BEIIECTBY. 1

Pemenne nmpakTuyeckux 3aJaHU MO KIaCCH(PUKAIUU, HOMEHKIATYpE U XUMHUYECKUM (HopMmyiam

HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KIacCOB (yrapHbIN ra3, YIJIEKUCIbIM ra3, aMMuUak, ramieHas

W3BECTh, HETallleHasi U3BECTh, MUThEBAsA COJa M APYTHX): Ha3BaHUS BEIIECTB MO MEXIYHAPOIHOMN

(UIOTTAK) wnu TpuBHAJIBHOW HOMEHKJIATYpe M COCTaBJICHHE (DOPMYJIBI XUMUYECKHUX BEIIECTB,

orpeeNieHue MPUHAICKHOCTH K Kiaccy. [Torck nHpoOpMaIiy mo HazBaHUsM, UACHTU(DUKATOpAM,

CTPYKTYpPHBIM (opMynaM. AHaIW3 XWMHUYECKOW HWH(OpMAIMK, TOJy4aeMOW U3 Pa3HBIX

HMCTOYHUKOB (CpeAcTB MaccoBOi nHpopmanmu, ceth IHTEpHET U ApyTHe)
Tema 1.5. Coaep:kaHue y4eOHOI0 MaTepuaja 1
Tunoer XMMHMYECKHUX | Xumudeckas peaknus. Kiaccupukanus XMMIUYECKUX PEaKIHiA B HEOPTaHUIECKOW U OPTaHUIECKOM OK 01
peakiuit XUMHUHU. 3aKOHBl COXPAHEHMs] MAcChl BEUIECTBA, COXPAHEHMsS] M NPEBPAILCHMS SHEPIHH IIPU




XUMHYECKHX peakiusax. OKUCIUTEeT,HO-BOCCTAHOBUTEIbHBIC peakiuu (ypaBHEHUS OKHCIICHUS-
BOCCTAHOBJICHHS, CTEIEHb OKHUCJICHHS, OKHCIHUTEIb M BOCCTAHOBHMTEIb, OKHCIHUTCIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU B MPHUPOJIC, TMPOU3BOACTBCHHBIX MPOIECCAX U KU3HEICATCIIEHOCTH
OpPraHM3MOB)

Tema 1.6. OcHOBHOEe co/iep:KaHue Y4eOHOIro MaTepuaJia 2 OK 01,
Ckopoctb xuMu4ecKuX | CKOpOCTh peakiluy, €€ 3aBUCUMOCTh OT Pa3IMyYHBIX (PaKTOPOB: MPUPOIBI PEArHPYIOIIUX BEIECTB, 1 OK 02,
peaknyii. XMMHUYECKOE | KOHIICHTPAIMU PEarupyronIfx BEIIECTB, TEMIEpaTyphl M IJIONIAIN PEaKIMOHHOW MOBEPXHOCTH. I1K 4.3
paBHOBecHE TernoBbie 3PpPEeKTh XUMUUECKHX PEAKIU: IK30- M JHIOTepMUYeckue peakuuu. OOpaTuMbie

peakmuu. XuMHueckoe paBHOBecue. {MakTopbl, BIUAIONIME HAa COCTOSHHE XHUMHUYECKOTO

paBHOBecHsl (KOHIEHTpAIlMsl pPEareHTOB WJIH TPOAYKTOB pEaKIMH, AaBICHHE, TEMIIeparypa).

[Tpunimn Jle [larense

B ToM unciie MpaKTHYECKUX 3aHATHI

[TpakTrueckas padota Ne5. «Bnaussaue pa3auvHbIx GaKTOPOB HA CKOPOCTh XMMHUYECKON PEeaKITum. 1

Pemenne npakTUKO-OPHEHTUPOBAHHBIX 33/IaHUN Ha aHanu3 (HaKTOPOB, BIMSIONIMX HAa M3MEHEHHE

CKOPOCTH XMMMYECKOH peakIiu. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT MPUCYTCTBUS

KaTajl3aTopa Ha IpUMeEpe pPa3ioKEeHHs MEPOKCHIa BOAOPOAA C MOMOIIbIO JUOKCHAA MapraHia u

Karana3pl. PeleHne NpakTUKO-OPMEHTHUPOBAHHBIX 3aJaHUl HAa TNpUMeHeHHe mnpuHimna Jle-

[Tarenbe mist HAXOXKACHUS HAIPABJICHHUS CMEIICHHUS PaBHOBECUSI XMMHUYECKON peaKIuu U aHaJIu3

(bhakTOpoB, BIMSIIOMIMX HA CMEUIEHHE XUMUYECKOI0 PaBHOBECHS
Tema 1.7. OcHOBHOE cofep:KaHue YYeOHOr0 MaTepHuaJja 4 OK 01,
PacTtBOpBI, TEOpUS PactBoprl. Buubl pacTBOpOB MO COJIEPKAHUIO PACTBOPEHHOTO BeElIECTBA. PacTBOpHUMOCTS. 2 OK 02,
3JIEKTPOJIUTUYECKON [TonsTne o nmucnepcHbix cucTteMax. VCTHHHBIE W KOJUIOMJHBIE pacTBOpbl. MaccoBas J0Jist OK 04,
JIMCCOLMAIMU U BemecTBa B pactBope. [lonstue o BomopoaHoMm nokaszatene (pH) pactBopa. DaekrpoiuTuyeckas OK 07,
HOHHBII 00MEH qucconnanus. CUIbHBIC U CIa0bIe DJIEKTPOJIMTHI, HEXJIEKTPOJIUTHI. Peakiiny HOHHOTro 00OMeHa 11K 4.3

B ToM umnciie J1a00paTOPHBIX 3aHSATHH

JlabopaTopras pabora Nel «IIpuroToBneHne pacTBOpOBY. 2
KonTtposbnasi padora
Ne 1 CrtpoeHue BeniecTBa U XMMHUYECKHE peakiuu (o pasaeny 1) 1
Paznen 2. Heoprannueckasi XuMusi 10
Tema 2.1. OcHOBHOe coiepKaHMe Y4eOHOIr0 MaTepuaja 8
Dusuko-xuMuIeCcKue Merautel.  Ilonoxxenne wMetammoB B llepuoandeckoid cHCTEME XUMHYECKHUX 3JIEMEHTOB. OK 01,
CBOICTBa Oco0EHHOCTH CTPOCHHMS JIEKTPOHHBIX 000JI09eK aTOMOB MeTa/lioB. O0mue Gpu3ndeckue CBOWCTBa 2 OK 02,
HEOPraHUYECKUX MeTaisioB. CrijaBpl METAJUIOB. DJIEKTPOXMMUYECKUHN Psii HANpsHKEHUN MeETalioB. XUMHYECKHE OK 04,
BEIIIECTB CBOMCTBA BaXHEHIIMX METAJUIOB (HATPUM, KaJIMH, KaJIblIMA, MAarHWM, alFOMAHHH, IIMHK, XPOM, 11K 4.3




&KeJle30, MeJlb) U UX coeAMHeHn. O6mmue cnocoObl MoayyeHus: MeTaioB. [IpuMenenue MeTanos
B OBITY U TEXHUKE

Hemeramnsl. Ilonoxenne HemeramioB B lleproanyeckoi cucreme XumMudeckux snemeHToB [[.M.
MenieneeBa 1 OCOOCHHOCTH CTPOEHUSI aTOMOB. DU3HUYECKUE CBOMCTBA HEMETAIUIOB. AJIJIOTPOIHS
HEMETaJUIOB (Ha mMpuUMepe Kuciaopopaa, cepbl, ¢ocdopa u yriepoaa). XUMUUECKUE CBONCTBA U
IPUMEHEHHE BaXXKHEHIINX HEMETAJUIOB (raJloreHoB, Cephl, a30Ta, Gocdopa, yriepoaa U KpEMHUSA) U
UX COEAUHEHMH (OKCHAOB, KHCIOPOJCOAEPKAIMX KHUCJIOT, BOJOPOJHBIX COEAMHEHHUN).
[IpuMeHeHNnEe BaXKHENIINX HEMETAJUIOB U MX COCAMHEHUM

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEUIECTB (OKCHUIOB, THIPOKCHUIOB,
KHCTIOT, colieit u ap.). [ eHeTHueckas CBSI3b HEOPTaHUYECKUX BEUIECTB, MPUHAATISKAIUX K
Pa3IMYHBIM KJ1accaM. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
CO€IMHEHNH, BBICIIMX OKCHUJIOB U THAPOKCHIOB

B ToM 4Mciie NPAKTHYECKHX 3aHATHI

[TpakTuaeckas padora Ne6. « PU3NKO-XUMUYECKUE CBOMCTBA HEOPTAHMUECKUX BEIIECCTBY.
CocraBneHne ypaBHEHHMH XHMHMYECKMX pPEakIMd ¢ ydacTHEeM IPOCTBIX M CJIOKHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB W HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETaUIOB U
aM(OTEepHBIX AJIEMEHTOB; HEOPraHMYECKUX KHCJIOT, OCHOBAaHUN U aM(OTEPHBIX THAPOKCHIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOKCTBA.

Pacuérbl Macchl BellecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJMUYECTBY BEIIECTBA, Macce WM
00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, pacdyéTbl Macchl (00bEMa, KOIUYECTBA
BEIIECTBA) MPOAYKTOB PEaKIUH, €ClIM OJAHO W3 BEIIECTB MMEET MpuMecHu. PerieHue mpakTuko-
OPHEHTUPOBAHHBIX 33/JIaHUM Ha CBOICTBA, COCTaB, IMOJIyueHHE U O€30MacHOE MCIIOJIb30BaHHE
BaKHEHIIINX HEOPraHUYECKUX BEUIECTB B ObITY U MPOeCCHOHATBHOMN JAESITEIbHOCTH YeJIOBEKa

Tema 2.2.
Nnentuduxanus
HEOPTaHHYECKUX
BEIIECTB

Coaep:kaHue y4eOHOro MaTepHaja

JlabopaTopHble 3aHITHSI

Jlaboparopuas padota No2 «MaeHTuduKaiys HEOPraHUIeCKIX BEIICCTBY.

PelieHre 3KCIEpUMEHTANBHBIX 3a/1a4 [0 XUMHYSCKMM CBOMCTBaM META/UIOB M HEMETAJIOB, IO
paclo3HABAaHHUIO W TIOJIyYCHUIO COCJAMHCHUI METAJUIOB M HEMETAJUIOB (B3aUMOJCHCTBHE
THIPOKCHA ATIOMUHHS C PAacTBOPAMU KHCIOT M IIejoveld,). MaeHTuhHUKanus HeOpraHMIeCKUX
BCIIECCTB C HCIIOJB30BAHUECM HUX (1)I/I3I/IKO-XI/IMI/I'-ICCKI/IX CBOI71CTB, XapaKTCPHBIX KAa4YCCTBCHHBIX
peakuuii. KauecTBeHHbIE peakiMu Ha cyibdar-, KapOOHAT- W XJIOPUI-aHHOHBI, HA KATHOHBI
MCTAJIJIOB 1 KATUOH aMMOHUA

OK 01,
OK 02,
OK 04

KonTtposbHasi padora
Ne 2

CBoiicTBa HEOPraHUYECKUX BEIIECTB (TI0 pa3uemny 2)

Pasnen 3. Teopernueckue 0OCHOBbI OPraHHYeCKOM XUMHH




Tema 3.1.

OcHoBHOE€ COACPKAHUC yqeﬁﬂoro MaTCpHaJia

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX BEIIECTB

IIpenMer opraHu4eckold XMMUU: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUEHUE B MOJIYYEHHH HOBBIX
BEIIECTB M MaTepuayioB. Teopus CTpOeHHsI OpraHuyeckux coenuHeHuit A.M. byrtneposa, eé
OCHOBHbIE 10JIOKeHUsI. CTPYKTypHBIE (hOPMYJIbl OPraHUYECKUX BelecTB. ['oMOI0rus, H30MepHsl.
XuMuyeckas CBSI3b B OpraHM4E€CKUX COETUHEHUSX: KpaTHbIE CBA3H, G- U TM-CBS3H.

[IpencraBnenue o kiaccu(UKaluy OpraHMyecKux BemecTB. HoMeHkaTypa opraHn4eckux
COEIMHEHMH (cucTeMaTuyeckas) U TpUBUAIbHbIEC HA3BaHUS BaXXHEHILINX MpeACTaBUTENEH KI1acCcoB
OpPraHUYECKUX BEILECTB

HpalcTuqecmle 3AHATUSA

[TpakTuyeckas padora Ne7. «HomeHKI1aTypa OpraHi4eCKUX BEIECTBY.

O3HakoMJIeHHE C O0O0pa3llaMM OpraHM4yecKuX BEIIeCTB W MaTepuajaMd Ha UX OCHOBE,
MOJICIIMPOBAHUE MOJIEKYJI OPIraHUYECKHX BEUIECTB, HAOIIOJJCHUE U OMMCAHUE IEMOHCTPAIIMOHHBIX
OTIBITOB I10 MPEBPAIICHUIO OPraHUYECKUX BEUIECTB MPU HarpeBaHUM (IJIaBjieHHUE, OOyTIMBAaHUE U
ropenue). CocTaBiaeHre MOJTHBIX U COKPALICHHBIX CTPYKTYPHBIX ()OPMYJI OPraHUYECKUX BEIECTB
OTJIEJIBHBIX KJIACCOB, UCIIOJb3YS UX HAa3BaHUS 110 CUCTEMATUYECKON U TPUBUAIBHOM HOMEHKIIATYpE
(oTHIIeH, aueTHiIeH, TIMIepuH, (eHomn, (GopManbIerus, yKCycHas KHUCIOTa, IIMLUH). Pacuers
npocTeimen GopmMyIibl OpraHUIeCcKON MOJISKYJIbI, HCXOJIS M3 DJIEMEHTHOTO cocTaBa (B %)

OK 01

Pa3nen 4. Yraesogopoa

bl

10

Tema 4.1.

OCHOBHOe co/lep:KaHNe Y4eOHOr0o MaTepuaJia

YrneBoaopoibl U X
MIPUPOIHBIE HCTOYHUKH

[IpenensHble yraeBogOPOb! (AIKaHbI): COCTaB U CTPOCHHE, TOMOJIOTUYECKUN psia. MeTaH U 3TaH:
COCTaB, CTpOeHHE, (U3MYECKHE U XMMHYECKHE CBOMCTBA (peaklUHu 3aMENICHUS U TOpPEHUs),
I10JIy4E€HUE U IPUMEHEHHE.

HenpenenbHble yrieBoaopo/ibl (aIKeHbl, alKaJAUeHbl, aTKUHBI).

AJIKeHBI: COCTaB U CTPOEHHE, TOMOJOTMYECKUU psf. DTWIEH U MPOMHIEH: COCTaB, CTPOCHHUE,
¢dbu3znyeckne U XMMHUYECKHE CBOMCTBa (peakiuu TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUApATAIH,
OKHCJICHUA U HOHI/IMepI/ISaLII/II/I) MOJIYUYCHHUEC U IPUMCHCHUC.

Ankanuensl: Oytamuen-1,3 m metmnOyraaueH-1,3, XUMHUYECKOE CTPOEHHUE, CBOMCTBA (peaKIius
MOJIMMEPH3AIIH ), TPUMEHEHHUE (M1 CHHTE3a MPUPOJHOTO U CHHTETUYECKOTO Kay4dyKa U Pe3UHBI).
AJKMHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJIOTMYECKHH psa. AIETHICH: COCTaB,
XUMHYECKOE CTpOeHUe, (U3NYECKUEe W XUMHYECKHE CBOWCTBAa (pEakiuu THIPUPOBAHUS,
raJIOTEHUPOBAHUSA,  TUIpAaTallid  TOPEHHs), TMOJIydyeHHe U  IpUMEHEHHe  (MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO TJIAMEHH JIJIsI CBAPKH M PE3KH METAJIJIOB)

OK 01,
OK 02,
OK 04,
I1K 4.3

ApomaTH4ecKue YrieBoaopo bl (apeHsl). beH3onm m Tomyos: cocraB, cTpoeHHe, (HU3MYECKUe U
XUMHUYECKHE CBOICTBA (peaKI_II/II/I TaJIOTCHUPOBAHUA U HI/ITpOBaHI/ISI), MOJIy4YCHHUC U NPUMCHCHHUC.

TokcHYHOCTh apeHOB (BIMsHHME OCH30JIa HA OpPraHM3M uejoBeka). ['eHeTHdeckas CBS3b MEXIY




YIJII€BOAOPOJaMH, IIPUHAAJICIKAIIMMHU K PA3JIMYHBIM KJIaCcCaM.

[TpupoaHble HCTOYHUKH YTiIeBOAOPoAoB. [IpupoaHblit ra3 u nomnyTtHele HeTsHbIE ra3sl. Hedth u
e¢ mnpomcxoxaeHue. CnocoObl mepepabOTKHM HEPTH: TEpPEroHKa, KPEKHHT (TePMHUYECKUM,
KaTaJIuTH4ecKui), muponu3. IIponykTsl nepepaboTku He(pTH, UX IPUMEHEHHUE B TPOMBILIUIEHHOCTH
1 B ObiTy. KaMEeHHBIN YTOJIb M MPOAYKTHI €T0 MepepadoTKH

Tema 4.2. Conep:kanue y4yeOHOTro MaTepHuaJia 2 OK 02,
®usuko-xumuueckue | JlaGopaTopHbie 3aHITHS OK 04
CBOWCTBA JlaGopatopnas pa6ora Ne3 «CBoiicTBa yriieBoJOPOIOBY.
YTJI€BOAOPOAOB TpuBuanpHas U MEXIyHapOJHas HOMEHKIATypa, XUMHUYECKHE CBOMCTBA, CIOCOOBI IMOIYYECHHUS
yriieBoaoponoB. IlomydeHue sTuneHa M U3yd4eHHE €ro CBOMCTB. MopelupoBaHUE MOJEKYI U 2
XUMUYECKUX TPEBpAIICHUN YIIIEeBOJOPOAOB (Ha MpUMEpe dTaHa, dTUIICHA, alleTWIeHa W JIp.) U
raJIOreHOMPOU3BOIHBIX
Pa3nea 5. Kucjopojacoaep:xaiue opraHnyeckue coeJuHeHNsI 14
Tema 5.1. Coaep:kaHue y4eOHOro MaTepHaja 2 OK 01,
Cruptel. Genon [IpenenbHBIC OJHOATOMHBIE CITUPTHI (METAHOJ W ATAHOJ): CTpOCHUE, (PU3NIECKUE U XUMHUYCCKUE OK 07
CBOMCTBa (peaklMu C AaKTUBHBIMH METaUIaMH, TajJOT€HOBOJOPOJAMH, TOPEHHUE), MPUMEHEHHE.
Bonopoansie cBsizu Mexay MOJEKyJIaMH CHUPTOB. DU3MONOrMYECKOE [IEUCTBHE METaHoJa M
ATaHOJIa Ha OPTaHU3M YEJIOBEKaA.
MHoOroaroMHbIe CIUPTHI (ITHJICHTJIMKOJIb W TJMIICPHH): CTpPOSHHE, (PU3MUECKHE U XUMHUYCCKHE P
CBOMCTBa (B3aUMOJCHCTBHME CO IICJOYHBIMH METAJJITaMH, KAaueCTBEHHas peakuus Ha
MHOTOAaTOMHBIE CHHUPTHI). Du3nosornueckoe IEWCTBHE HA OpPraHW3M 4elioBeka. [IpumeHeHuMe
[JIMIIEPUHA U STUICHTIIUKOJIS.
®enon. CTpoeHHE MOJICKYJbI, (U3UYECKHE M XHMHYECKHE CBOWCTBa (eHosa. TOKCHYHOCTH
(beHos1a, ero (hU3MOJIOrHYECKOE NEMCTBHE HA OpraHu3M ueaoBeka. IlpuMenenue dhenoa
Tema 5.2. Conep:kanue y4yeOHOIro MaTepHuaJia 4
Anbaeruspl. Anpaerunpl M KeTOHB ((opManbaeruj, aneTaldbJeTHI, alleTOH): CTpPOeHue, (Qu3nyeckue u OK 01,
KapOoHOBBIE KUCTIOTBL. | XUMHYECKHE CBOMCTBA (PEAKIMU OKUCICHUS M BOCCTAHOBJICHHS, KAayeCTBEHHBIE PEAKIHH), OK 02,
Cnoxxnble 3(UpBI MOJTyYeHUE U IPUMEHEHHE. OK 04
OAHOOCHOBHBIE TIpeleibHbIe KapOOHOBBIE KHCIOTHI (MypaBbUHAas M YKCYyCHas KHCIIOTHI):
CTpO€HHE, (QU3MYEeCKUe U XHMMHUYECKHe CBOHCTBa (oOIIMe CBOWCTBA KHUCIOT, pPEaKIUs 4

sTepuUKalMK), TMOoNydeHue U npumMeHeHue. CTeapuHOBas U OJIEMHOBAs KHUCJIOTBHI Kak
MIPE/ICTAaBUTENN BBICIINX KapOOHOBBIX KHUCIOT. Mblia KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIEE IEICTBHE.

CrnoxxHble 2puUpbl KaK NPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['Maponu3 cioxHbX 3¢upoB. JKupsl.
I'maponus xupos. [Ipumenenue xxupos. buonornueckas posb )KUPOB




Tema 5.3. Copaep:kaHue y4eOHOIro MaTepHuaJa 4
YrieBobl VYraeBoapl: COCTaB, KiIAacCHU(pUKaLMsg YyrieBoAoB (MOHO-, Iu- M mojucaxapuipsl). [nmokoza — OK 01,
MPOCTEHIINA MOHOCAaXapuJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (U3MYECKHEe U XUMHYECKHE OK 02,
CBOMCTBa TIIOKO3BI (B3aumojeicTBue c¢ ruapokcugom wmeau (II), oxucieHne amMMHAYHBIM OK 04
pactBopoM okcuaa cepebpa (1), BocctaHoBieHHE, OPOKEHHUE TIIOKO3bI), HAXOXKIEHUE B MPUPOJIE,
MPUMEHEHHUE TJIOKO3bI, OHOJOrMYecKas pOjb B JKU3HEACATEILHOCTH OpraHu3Ma YeJOBeKa.
®ortocuHTe3. PpyKTO3a KAK U30MEP TITIOKO3BI. 4
Caxapo3a — mpeacTaBUTENIb IUCAXAPHUJIOB, THAPOIU3 Caxapo3bl, HAXOXKJCHWE B MPHPOJAE H
MIPUMCHCHHE.
[Tonucaxapuapl: KpaxMaidl M IEJUII0J03a Kak MNpUpoHble ToinuMmepbl. CTpoeHHe Kpaxmalia H
LIEJUTIONIO3bI, PU3NUYECKHEe U XUMUYECKHUE CBOMCTBA KpaxMaia (THAPOJIN3, KaueCTBEHHAs PEaKius C
HOJI0M).
Tema 5.4. Copaep:kaHue y4eOHOIro MaTepHaJa 4
OU3UKO-XUMUYECKHE
CBOWCTBA  KHUCIOPOI- .
B ToM Yuc/ie MPaKTHYECKUX 3aHITHH
COJIepKallNX OpraHu-
YEeCKNX COCIMHEHUH
[Ipaktuueckass pabora Ne§. «HomeHkmarypa  KHCIOPOIOCOJEPKAIIMX  OPTaHUYECKUX
COCTUHEHUIY.
TpuBnaneHas U MEXIyHApOJHAs HOMEHKIATYpa, XUMHUYECKHE CBOMCTBA, CIOCOOBI MONTYYCHHUS 2
CIUPTOB M (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(pUPOB, aabAeTUAOB U KeTOHOB. COCTaBIEHUE CXEM
peakuuii (B TOM 4YHCIE MO NPEIOKEHHBIM IEMOYKaM TMPEBpAIICHUIi), XapaKTepU3YIOIINX
XUMHUYECKHUE CBOWCTBA KUCIOPOA0COACPIKAITUX OPTAHNUECCKUX COSMHEHUHN
[Ipaktnueckass pabdora Ne9. «Xumuyeckue U (PU3UUECKHE CBOWCTBA KHCIOPOIOCOACPIKAIINX
OpPraHUYECKUX COCAMHEHUSY.
[IpoBenenue, HaOMONEHWE ¥ ONHCAHHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHUPTOB,
KaueCTBCHHBIC PEAKIIMM OJIHOATOMHBIX CHOUPTOB (OKHCIeHHe 3TaHona okcuaom wmemu (II)), 2
MHOTOQTOMHBIX CIUPTOB (B3aUMOJEHCTBUE ThulepuHa ¢ ruapokcuaoM menu (I1)), ampaerunos
(okucineHne aMMHUayHBIM pacTBOpoM okcuaa cepeopa(l) wum  rumpokcuaom wmeam  (ID),
B3aMMOJICCTBHUE Kpaxmaja C HOJ0M), U3yUEHHUE CBOMCTB PACTBOPA YKCYCHOM KHCIIOThI
Pa3nea 6. AzoTcoaep:kaliye opraHudeckre coeTuHeHusl 4
Tema 6.1. Conep:kaHue y4yeOHOIro MaTepHuaJa 4
AMUHBI. AMUHBI: METHJIAaMUH — MPOCTEUIINI MpeACTaBUTENb aMHUHOB: COCTaB, XUMHUYECKOE CTPOEHHUE,
AMUHOKHUCIIOTHI. (du3HYeCKre U XUMUICCKUE CBOWCTBA, HAXOXK/ICHUE B IIPUPOJIC. 2
benku AMUHOKHUCIOTHL Kak amdoTepHble OpraHHueckue coenuHeHus. Du3nueckrue M XUMHYECKHE




CBOWCTBAa AaMHHOKHCJIOT (HAa TIpuMepe TIUIMHA). buosiormueckoe 3HAYCHWE aMUHOKHCIIOT.
[Mentunpl. benku kak nmpuUpoHBIE MONMMMEpbl. [lepBUYHAs, BTOpHUYHAS M TPETUYHAS CTPYKTypa
0enmkoB. XWMHUYCCKUE CBOWCTBA OCIKOB: THAPOJIU3, JNCHATYpalHs, Ka4eCTBEHHBIC pPEaKIMHd Ha
OenKu

B ToMm uuncae NMPAKTHICCKHUX 3aHATHH

[Tpaktuueckas padora Nel(. «CBoiicTBa a30TOCOAEPKAIINX OPTAHUYECKUX COSAMHEHUI».
duznyeckre 1 XUMUYECKHE CBOMCTBA aMUHOB (PEaKIIMU ¢ KUCJIOTAMH ¥ TOPEHHUS) 1 aMUHOKUCIIOT
(Ha mpumepe rmnuHa). HaOmroneHue u ommcaHue JEMOHCTPAIMOHHBIX OIBITOB: JEHATYpPalUs
OCJIKOB IPHU HarpeBaHWH, IBETHBIC PEAKIINH OCIIKOB

Pasnea 7. BbICOKOMOJIEKYJISIPHBIE COETUHEHUS OK 01,
Tema 7.1. Coaep:kaHue y4eOHOI0 MaTepuaja OK 02,
[Tnactmaccel. Kayuyku. . OK 04,
B ToM unciie npakTHYECKUX 3aAHATHI
BosnokHa 1K 4.3
[Tpaktuyeckas pabora Nell. «CuHre3, aHanM3 W KiaccU(UKALUS BBICOKOMOJIEKYISIPHBIX
COCTUHEHUI
OcCHOBHbBIE TIOHSTHS XMMHHM BBICOKOMOJIEKYJISIPHBIX COCJIMHEHHMM: MOHOMEp, TMOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJEKyIsipHas Macca. OCHOBHBIE METO/IbI
CUHTE3a BICOKOMOJIEKYJISIPHBIX COSTUHEHUN — MOTUMEPHU3aLINS U TIOJTUKOHICHCAIHS.
O3HakoMyIeHHE C OOpa3lamMu MPUPOJIHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC, Kay4dyKOB:
IJIACTMACChl (TOJUATUIICH, MOJUIPONMWICH, MOJMUBUHUIXJIOPUI, MOJUCTUPON); HATypadbHBIM U
CUHTETUYECKUE Kaydyku (OyTaJueHOBBIH, XJIOPONPEHOBBI M  HM3OMPEHOBBIN); BOJIOKHA
(HaTtypanpHble (XJIONOK, IIEPCThb, IIENK), HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BHCKO03a),
CHHTETHYECKHE (KAIlpOH U JIaBCaH)
KonTtposbnasi padora .
e 3 CtpyKkTypa U CBOMCTBA OPraHMUYECKUX BEIIEeCTB (10 pa3aenam 3-7)
IIpodeccuonaIbHO OPMEHTHPOBAHHOE COJIeP:KaHUeE (CoepKAHNE MPUKJIIATHOT0 MOILYJIsl)
Paznen 8. Xumusi B ObITY M IPOM3BOJICTBEHHOM eSITEJIbHOCTH YeJI0BEKa
Tema 8.1. Coaep:kaHue y4eOHOIro MaTepHaJa
XUMUYecKue [IpaBuiia 3KOIOTUYECKH 1IETIECO00PA3HOTO MOBEJACHUS B OBITY U TPYIOBOM ACSITEIHLHOCTU B LEISAX OK 01,
TEXHOJIOTHH B | COXpAaHEHHUs CBOErO 3J0pOBbS M OKpPY’KAIOIIEH MPUPOJHOW CPeAbl, OMACHOCTh BO3JCUCTBHUS Ha OK 02,
IMOBCEAHEBHOU U | )KUBBIE OPTraHU3Mbl OPraHUYECKUX BEIIECTB OTICIBHBIX KJIaccOB (YIIE€BOAOPOABI, CIHUPTEHI, OK 04,
npo¢eCcCuOHATBHOM (heHoNbl, XJIOPOPTaHWMYECKHUE MPOU3BOAHBIC, aJbACTUIBI M Jp.), IOKa3aTeldb NPEIeIbHO OK 07,
JIEeITeIbHOCTHU JOITyCTUMOM KOHLIEHTPALUH U €T0 UCIIOJIb30BaHHUE. IIK 4.3
YeJI0BeKa Ponp xumum B oOecne4eHMH SKOJIOTMUYECKOH, JHEPreTHYecKo M MNUIIeBOM O0e30macHOCTH,

Pa3BUTHHU MCAUIIMHBI, CO3JaHMM HOBBIX MAaTCpHUaJIOB (B 3aBHUCHMMOCTH OT BHA4 HpO(bCCCHOHaHLHOﬁ




NeSITEIbHOCTH), HOBBIX MCTOYHUKOB AHEPrUM (albTepHATUBHbIE UCTOYHUKHU 3Heprun). [lonarue o
Hay4YHbIX METOJax IO3HAaHUs BELIECTB M XHMMHUYeckux peakuuil. I[IpencraBnenus o0 oOmmx
HAy4YHbIX NPUHLUIIAX [POMBIIIJIEHHOTO IIOJyYE€HUs Ba)XXHEHIIMX BellecTB (HAa MpUMepax
IIPOM3BOJICTBA aMMHUAaKa, CEPHOM KMCIOThI, METAHOJIA).

XuMus ¥ 310pOBbE UEIOBEKA: IIPaBUIa O€30M1aCHOI0 UCIIOIb30BAaHUS JIEKAPCTBEHHBIX IIPENAPaTOB,
OBbITOBOM XMMHUU B MIOBCEIHEBHON KU3HU

B ToMm yucie NPAKTHYICCKHUX 3aHATUA

[Ipaktuueckass pabora Nel2. «llpuMeHeHHME XMMHYECKUX BEIIECTB W TEXHOJIOTHHA C y4eTOM
Oynymieit mpodecCuoOHATBHOU NEATeTLHOCTI.

Pemenne keiic-3amau Mo TeMaM: MHINEBbIE MPOIYKTHI, OCHOBBI PAlMOHAIBLHOTO MUTAHUS,
Ba)KHEHIIIHe CTPOUTCIIBHEBIC n KOHCTPYKIMOHHBIC MaTCpHraJibl, CEIILCKOXO3SIMCTBEHHOE
MPOU3BOJCTBO, KpacKd, CTEKIO, KepaMuKa, MaTepHallbl ISl JJIEKTPOHUKH, HaHOMATEpHUAIbI,
TCKCTUJIbHBIC BOJIOKHA, HCTOYHHKH OHEPIrUH, OPraHN4YCCKUC ©W MHUHCPAJIbHBIC y2106pCHI/I$I,
JIEKapCTBEHHBIE U KOCMETHUYECKHE TpernapaTsl, ObITOBas XUMHUSI, MaTepUabl U3 UCKYCCTBEHHBIX U
CHUHTCTUYCCKHNX BOJIOKOH.

3amuta: IlpencraBienue pe3ynbTaToOB pelleHHWs Keic-3aaad B (Gopme MHMHHU-AOKIAAa
(TomyckaeTcs MCIOJIb30BaHUE TpadUISCKUX U IPE3CHTAIMOHHBIX MAaTEPHAIIOB)

ITpoMe:KyTOUYHAsI aTTeCTAIUs MO AUCHUIINHE (TudPepeHIMPOBAHHBIN 3a4ET)

Bcero:
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3. YCJIOBUS PEAJU3ALIMU OBLIEOBPA3OBATEJIBHOI YYEBHOM
TV CTUTLIAHBI

3.1. OcHanieHue y4eOHOro kaduHera:

Jlis peanu3aniud MPOrpamMMbl  YICOHOW TUCIUTUIMHBI B HAJTMYUU HMEETCS
y4ueOHBIM KaOuHeT XuMuUU. B cocTtaB kaOWHETa XUMHUHU BXOJIUT JIabopaTopusi C
nabopaHTckoi komHaToW. Ilomemienne kaOuHeTa YJIOBJIETBOPSET TpeOOBaHUIM
CanuTapHo-3nuaemMuonornyeckux npasui u HopmatuboB (CanlluH 2.4.2 Ne 178-02)
Y OCHAILIEHO TUIOBBIM 000PYI0BAHUEM.

O0opynoBanue yueOHOro KaOMHeTa:

- IOCAJI0YHBIE MECTa M0 KOJIUYECTBY 00YyUaIOIUXCS;

- pabouee MecTo MpernoaaBaTes;

- KOMIUIEKT Yy4YeOHO-HATTSATHBIX MOCOOMid «XHWMHS», TOPTPETHI BBIIAIOIIUXCS
YYEHBIX B 00JIACTU XWMHUHU, IJIAKATHI MO TEMaM JUCUUIUIUHBI, MYJIbTUMEIUNHBIC
Ipe3eHTaIlMN TI0 TeMaM JTUCIUILIAHEI;

- TexHuueckue cpeactra ooyuenusi: [IK nmpenogaarens;

- obopynoBaHue jJabopaTopuu U pabodyux MecT Jlabopatopuu (00OpyIOBaHHE IS
(pOoHTaNTBHBIX Ja00OPATOPHBIX PadOT);

- KOMIUIEKT y4eOHO-METOJUYECKON MOKyMEHTAIMu: padodasi mporpamma y4eOHOH
JTUCITUTUTMHBI, KaJCHIapHO-TEMAaTHYECKOE TUTAHMPOBAHWE, KOHTPOJIBHO-OIICHOYHBIC
CpencTBa.

3.2. MupopMmaniuoHHOE 00ecrieYeHUs PeaaTu3auuy MporpaMmbl

3.2.1 OcHOBHEIE ITIEUaTHBIE U3JaHUS
1. Xomuenko W.I'. O6mrast xumust. YueOHUK - 2-€ u3., ucp. u jgom. - M.: PUA

«HoBag BomHay, 2023. - 463 c.: un., — ISBN 978-5-7864-0348-1.
2. lNaopuensn O.C. Xumus: yuyeOHUK ISl CTYHA. YUPEXKICHUH cped. mpod.
oopazoanust / O. C. I'abpuensin, U. I'. OctpoymoB. - 6-¢ uza., crep. - M.:
Axanemus, 2023. - 272 c., c uB. uia., — ISBN 976-5-4468-5991-7.

3.2.2 OCHOBHBIE JICKTPOHHBIC U3JAHUS
1. YueOnbii ounaitH kypc. Xumus nias mnpodeccuidi M CeNHATIbHOCTEH

TEXHUYECKOro mpoduis: YYeOHHK IS CTYA. YYpeXKISHHH cpea. mpod.



obpazoBanust / O.C. Tl'abpuensu, WU.I'. OctpoymoB. 2022. Pexum pocryna:
https://www.academia-moscow.ru/off-line/pdf/104117662f.pdf
2. YuebHbii onHnaiiH kypc. Xumus 11 xmacc // MoOunbHOE 3IEKTPOHHOE

oOpa3zoBaHue: [caitT]. — 2023. - URL:
https://educont.ru/courses/list/course/b05f68c8-d52a-4bb1-93d2-698126104408
(mara oOpamenus: 21.03.2023). - Pexum jgoctyna: [Uisi  3aperucTpup.
II0JIb30BAaTEIIEH.

3.2.3 JlononHUTENbHBIC HCTOUHUKHU

1. YyeOnnlii onnaiin kypc. Tpenaxep «OoOnako 3nanuil. Ilkoma». 10 kmacc //
MobOunbHOe  dMeKTpoHHOe  oOpaszoBamme:  [caitr]. —  2022. -  URL:
https://educont.ru/courses/list/course/f743d06d-1739-4d28-929¢-4af587240d0b
(mara obpamenus: 21.03.2023). - Pexxum goctymna: st 3aperucTpup. nojab30BaTeeil.
2.Metoandeckue peKOMEH AU TI0 BHITIOJHEHHUIO TA0OPATOPHBIX pabOT MO yueOHOM

MUCIHUILINHE « XUMUI.


https://www.academia-moscow.ru/off-line/pdf/104117662f.pdf
https://educont.ru/courses/list/course/b05f68c8-d52a-4bb1-93d2-698f26104408
https://educont.ru/courses/list/course/f743d06d-f739-4d28-929c-4af587240d0b

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA30OBATEJBHOU YYEBHOU JNCHUIIVINHBI

Oo6mas/npodeccuoHanbHAs

Tun oeHoYHBIX

Pa3znen/Tema .
KOMIETEHIUsI MeponpusTHil
OK 01. Beibupats criocoObI pernieHus Tema 1.1-1.7
3aja4 npodeccuonanabHol nestensHoctd | Tema 2.1, 2.2
MPUMEHUTEIBHO K pa3IMYHbIM KOHTEeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1 TectupoBanue
Teuma 7'1 VcTHBII ompoc
Tema 8.1 Perrenue pacuéTHpIX 3a1a4
; Hab6mronenue 3a Xomnom
OK 02. Ucnosib30BaTh COBPEMEHHBIE Tema 1.2, 1.4, A A
BBITIOJTHEHUS MPAKTUKO-
CpelcTBa MOUCKA, aHAJIN3a U 1.6,1.7 .
OpPUEHTHPOBAHHBIX 3aJaHUN
WHTEpIpeTauy HHGOPMAIIIH, 1 Tema 2.1, 2.2 e 1cTaBIeHIe
TaBJICHU
MH(GOPMALIMOHHBIEC TEXHOJIOTUHU IS Tema 4.1, 4.2 pel
. T 59.54 pe3yNbTaToB
BBITIOJTHEHUS 3324 PO eCcCUOHATBLHOM ema 5.2-5.
MIPAKTUICCKUX U
JeITeIbHOCTHU Tema 6.1
Tema 7.1 1a00paTOpHBIX PaboT
Tema 8.1 [IpoBeneHne XUMHUIECKOTO
» ; IKCIIEPUMEHTA
OK 04.5¢ddextuBHO B3aumoaeiicTBoBath | Tema 1.7 P
5 Tema 2.1. 2.2 Brinosninenue
1 paboTaTh B KOJUIEKTUBE U KOMaH e A, 2. KOHTPOJIBHBIX
Tema 4.1, 4.2 6
Tema 5.2-5.4 babot o
Tena 6.1 paszaenaM JUCIUITTUHBI
) OreHKa caMOCTOSATETBEHO
Tema 7.1 .
BBITIOJTHEHHBIX 3a/IaHUN
Tema 8.1 o
v 3ammTa pernieHus Keic-
OK 07. ConeiicTBOBaTH COXpaHEHUIO Tema 1.7 .
N 3ajad (¢ yueToM Oyaymieit
OKpY>Kalolleu cpebl, Tema 5.1 y
npoQeCCuOHAIBHON
pecypcocOepeReHuto, MpuMeHsTh 3Hanus | Tema 8.1
NEATETLHOCTH)
00 U3MEHEHUH KIMMAaTa, IPUHIUIIBI BbImoJHeHHe 3a1aHmii
OepeKIIMBOr0 MPOU3BOJCTBA, YPPEKTHBHO o
" . MIPOMEKYTOYHOMN
JICIICTBOBAThH B UYPE3BhIYANHBIX CUTYAIUSIX aTTeCTAIIH
[1K 4.3. BbINOAHATS MEPONPUATHUS TIO Tema 8.1

obecrieueHn0 6€30MacHOr0 MPOU3BOJICTBA
pa60T 10 UCHIBITAHUAM U U3BMCPCHUTIO
rmapamMeTpoB 000pyA0BaHUS
DJICKTPUUECKUX CeTeH




S.MEPONIPUATHUSA, 3AIINTAHUPOBAHHBIE HA ITIEPUO/ PEA/IN3ALINU

OBIIEOBPA3OBATEJBHOM JANCIHUIIJINHBI COI'JIACHO
KAJEHJAPHOMY IIJIAHY BOCIIUTATEJIBHOM PABOTHI
Hara Coaep:xanue u GpopMbl Yuacr- Mecto OTtBeTCcTBEH- Koasl
AeSITeJIbHOCTH HUKHM | MIPOBEICHUA Hble OK
Jexalpp, [ToaroroBka y4acTHUKOB U 1 kypc I'BIIOY 3am. qupekropa | OK 01,
(dheBpaib MIPOBEJICHUE €KETOTHOU «TTT» o TO, OK 02,
(e>xeroHO) BHYTPUTEXHUKYMOBCKOHN pykxoBogutens | OK 04
OJIMMIINABI II0 MK,
00111e00pa30BaTEIbHBIM IpenojaBaTelib
y4eOHBIM JUCITUTIIMHAM B 2 y4eOHOU
Typa: 1 Typ — oTO0OpOUHBIH, 2 JUCLUIIIIUHBI
TYp — GUHAIBHBINA
deBpanb IToaroroBka u 1 kypc I'BIIOY PykoBonurens | OK 01,
CONPOBOXK/ICHUE YYACTHUKOB «TTT» MK, OK 02
00JIaCTHOH CTy/I€HYECKOM [IPENOIaBaTEINb
HAay4YHO-TEXHUYECKOMN y4eOHOH
KoH(pepeHIH «MOoT0aEXKb. JACIUTUINHBI
Hayxka. Texnonoruu
IIPOU3BOJICTBAY
deBpalib [Toxroroska crateu s 1 kypc I'BIIOY [Ipenonasatens | OK 01,
nmyonukanuu B COopHUKax «TTT» yueOHOM OK 02
MaTEepUajoB M0 UTOraM JTUCIUILTUHBI
CTYJICHYECKUX KOH(DEpCHIIHIA
Exeronno VYyactue B TOATOTOBKE U 1 kypc I'BIIOY 3aB. otnenenusi, | OK 01,
MIPOBEJICHUE HEAECTN «TTT» pykoBoautens | OK 02,
CIEIMAIbHOCTEN OTACIICHUS MK, OK 04
IpenojaBaTelib
yaeOHOU
JUCITUTUTUHBI




IHpuioxenue
TeMbI JOKJIA10B

1.broTexHonorus U reHHast HHXeHepus — TexHosoruu X X1 Beka.

2.HaHoTexHOJIOTHSI Kak MPUOPUTETHOE HANpaBICHHE PA3BUTHUS HAYKU W
npousBojcTBa B Poccurickon denepanuu.

3.CoBpeMeHHbIE METO/Ibl 00€33apakBaHUS BOIBI.

4. Annorponusi METaJJIOB.

5. XKwusnb u nesrensHocts . . Menneneena.

6. «IlepuognueckoMy 3aKOHy OyIyIIee HE TPO3UT Pa3pPYILICHUEM. . ).

7. Cunre3 114-ro snemenTta — TpuyM(@ pocCUMCKUX (PU3UKOB-SAEPUIUKOB.

8. N3oTormsl Boopoaa.

9. Ucnonb3oBaHue paiMOAKTUBHBIX U30TOMOB B TEXHUYECKHUX LETAX.

10. PeHTreHOBCKOE U3IIyUYEHHE U €T0 UCITOIb30BAHUE B TEXHUKE U MEIULIMHE.

11. PacTtBOpbI BOKpYT Hac. THIbI pacCTBOPOB.

12. Bona kak peareHt u cpefa sl XUMUYECKOro Mpolecca.

13. ’Kusnb u nesrenbHocTh C. AppeHuyca.

14. Bxkiam OTEYECTBEHHBIX YYEHBIX B pPa3BUTHUE TEOPUU DIIEKTPOJIUTHYECKON
JUCCOLIMALINH.

15. YcTpaneHnue )KeCTKOCTH BObI Ha TPOMBIIIUICHHBIX MPEITPUATHSIX.

16. CepHas kucioTa — «xjied XUMHUYECKOU MPOMBIIUICHHOCTHY.

17. icnonb30BaHNE MUHEPAIBHBIX KUCIOT HA MPEANPHUATUIX PA3TUIHOTO PO,
18. OKcuabl ¥ COJIA KaK CTPOUTEIbHBIE MAaTEPUATIBI.

19. Uctopus rurca.

20. IToBapeHHas COJIb KAK XMMHUYECKOE CHIPBE.

21. MHoronukui kapOoHAT KalblHs: B IPUPOE, B MPOMBILIJIEHHOCTH, B OBITY.

22. Peakuyu ropeHHs Ha MPOU3BOJICTBE U B OBITY.

23. BupTyajbHOE€ MOJETMPOBAHNE XUMHUECKUX ITPOLIECCOB.

24. DIIEKTpOJIU3 PACTBOPOB IEKTPOJIUTOB.

25. DIEKTPOJIU3 PACIUIABOB AIEKTPOJIUTOB.

26. IIpakTueckoe MPUMEHEHHE DJIEKTPOJu3a: padUHUPOBAHKE, TAIbBAHOILUIACTUKA,
raJlbBaHOCTET U

Tembl pedepaToB
1. [Ima3zma — 4yeTBEpPTOE COCTOSIHUE BEILIECTBA.
2. AMop(HbIe BemecTBa B MpUpPOIe, TEXHUKE, OBITY.
3. OxpaHa OKpy»Karolen cpeabl OT XUMUYECKOTO 3arpsi3HEHHUS.
4. KonnyecTBEHHbIE XapaKTEPUCTUKH 3arpSA3HEHUST OKPYIKAIOIIEH CpeIbl.



5. [Ipumenenune TBepI0ro U razooopa3zHoro okcuaa yriaepoaa (IV).

6. 3aiuTa 030HOBOT'O AKpaHa OT XUMHUYECKOTO 3arpsS3HEHUS.

7. TI'pybomucmepcHble CHUCTEMBI, WX KilacCUPUKayusg W WCIOJH30BAHUE B
npo(decCHOHaIbHOMN 1EATEbHOCTH.

8. KocMeTtnueckue renu.

9. [lpuMeHeHNE CYCIIEH3UI U SMYJIbCUNA B CTPOUTEILCTBE.

10. MuHepasbl ¥ TOpHBIE TOPOIbI KAK OCHOBA JINTOC(EPHI.

TeMbl HHAUBUAYAJIBHBIX IPOCKTOB

1. XKuznb u nestenbHoCcTh C. AppeHuyca.

2. Bknajg OTEYECTBEHHBIX YUYEHBIX B PA3BUTHE TEOPUM DIIEKTPOJIUTUYECKON
JTVCCOLIMALINH.

3. YcTpaHeHue KeCTKOCTH BOJIbl Ha MPOMBILIUIEHHBIX MPEINPUATUSAX.

4. CepHas KUCIOTa — «XJIEO XUMUUECKON TPOMBIIIJIEHHOCTH.

5. Ucnonp30BaHNE MUHEPAIBbHBIX KUCIOT HAa NPEANPUITUIX PA3IUYHOTO MPOoduIs.

6. OKCUJIbI ¥ COJIA KaK CTPOUTEIbHBIE MAaTEPUAIIBI.

7. UcTopus rurca.

8. IloBapeHHas COJIb KaK XUMHUYECKOE ChIPBE.

9. MHOrONMKNi KapOOHAT KaJNbLU: B IPUPOE, B MPOMBIIIJIEHHOCTH, B OBITY.

10. Peakiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

11. BuptyanbHo€e MOJETMPOBAHNE XUMHUECKUX ITPOLIECCOB.

12. DnekTponu3 pacTBOPOB JICKTPOIUTOB.

13. DneKTpon3 paciiiaBoB ANEKTPOIUTOB.

14. IlpakTueckoe MPUMEHEHHE 3JIEKTPOu3a: padUHUPOBAHKE, TAIbBAHOILUIACTUKA,
raJlbBaHOCTETUS.



