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1. O0mas xapakTepucTHKa padoyeii MporpaMMsbl 00111€00pa30BaTeJbHOM IMCIHIIIMHBI

1.1 OO6meobpa3oBarenbHas IUCHUIIMHA «XHUMHS» SBIACTCS 00s3aTEIbHON YacThIO
00111e00pa30BaTEIHLHOTO LIUKJIAa 00pa30BaTEIbHON MTPOTPAMMBI.

1.2 Heau u njiaHupyemMble pe3yJbTAaThl 0CBOCHHUS THCHUNIHHBI:
1.2.1 Hean 1 3aa1a4M JUCHUNINHBI

Coneprkanue porpaMMbl 00111e00pa30BaTEIbHON AUCITATIMHBI « X MU
HAIPaBJICHO Ha JIOCTH)KEHHE CICAYIONINX LeJIei:

- dbopMUpOBaHUE CUCTEMbl XMMHUUYECKUX 3HAHUN KaK BaKHEHIIen
COCTAaBJISIIOIIEH €CTECTBEHHO-HAYUYHOM KapTUHBI MUPA, B OCHOBE KOTOPOU JIeXkKAT KIFOUEBbIC
MOHATHS, PyHIaMEHTATbHBIC 3aKOHBI M TCOPHH XUMHUHU, OCBOSHHUE S3bIKa HAYKH, YCBOCHUE U
MOHUMAaHKE CYIIHOCTH JOCTYIHBIX 0000IICHIIT MHPOBO33PEHYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPUEH UX Pa3BUTUS U CTAHOBJICHHUS;

— (dbopMHUpOBaHUE W PA3BUTHE MPEACTABICHUNA O HAYYHBIX METOIaX TO3HAHUS
BEIIECTB M XUMUUYECKUX PEaKIINil, HEOOXOAUMBIX JIJIsi IPUOOPETEHUST YMEHHI
OpPUEHTUPOBATHCSA B MUPE BEIIECTB M XUMUYECKUX SIBJICHHM, UMEIOIIUX MECTO B IPUPOJIC, B
MPAKTUYECKON 1 MOBCEIHEBHOMN KU3HHU;

— pa3BUTHE YMEHUHN U CIIOCOOOB JIEATEIIbHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
00BsICHEHNEM XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM TTpaBuil 0€30MacHOTO
oOpallleHUs ¢ BEIECTBAMHU.

3ajauu JMCHMIIAHBI:

1) chopMHUpPOBATH TOHUMAHHUE 3aKOHOMEPHOCTEH MPOTEKAHMSI XUMUIECKUX
MIPOLIECCOB U SIBJICHUI B OKPY’KAIOIIEH Cpelie, a TAKKE UX CBS3h C IETTOCTHON HAyYHOU
KapTUHOW MHpa U IPYTUMHU €CTECTBEHHBIMH HAyKaMH,

2) Pa3BHUTh YMEHUS COCTABJIATH (DOPMYJIIBI HEOPTAaHUICCKUX M OPTaHUICCKUX
BEIIECTB, YPAaBHEHUSI XUMHUUECKUX PEAKIIUi, OOBSICHSATH UX CMBICI, HHTEPIPETUPOBATH
PE3yNbTAaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) c(hOpMHUPOBATH HABBIKU MPOBEIACHUS MPOCTCHIIIMX XUMHUECKHX
IKCTIIEPUMEHTATBHBIX UCCIEOBAHUN C COOJIFOACHUEM TTPaBUII O€30MaCHOT0 0OpaIeHHUSI C
BEIIIECTBAMU U JIA0OPATOPHBIM 000PYI0BAHUEM;

4) Pa3BUTh YMEHUS HAXOIUTh, AHATTU3UPOBATH U UCIIOIH30BATh HHPOPMAIIUIO
XUMHYECKOTO XapaKTepa U3 pa3IuIHbIX HHPOPMAITMOHHBIX HCTOYHHKOB, BKITIOYAs
y4eOHYIO JINTEPaTypy, HAy4HbIE MyOIUKAIIUU U HHTEPHET-PECYPCHI;

5) chopMUPOBATh YMEHUS IPOTHO3UPOBATH MOCJIEICTBUS CBOEH JESITEILHOCTH U
XUMHYECKUX TPUPOIHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MTPOIIECCOB, YUNUTHIBAS
BO3MOJKHBIE DKOJIOTUYECKHUE U COIIMAIbHBIC BO3CHCTBUS,

6) chopMHUPOBATh TOHUMAHNE 3HAYUMOCTH JIOCTHKCHUN XUMHUYECKOW HAYKU U
TEXHOJIOTUH JJIs Pa3BUTHS COITMAIBHON U TIPOU3BOJICTBEHHOU cep ¢ yMEHUEM MPUBOIUTH
MPUMEPHI KX TPUMECHECHHS B PA3JIMYHBIX Cepax KU3HU.

1.2.2 Ilnanupyembie  pe3yJbTaTbl  OCBOeHHUsI  00meoOpa3oBaTebHOM
aucuuILUIMHbI B c00TBeTcTBHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HadyeHHe TUCUUIUIMHA UMeeT rpu popmupoBanuu pazsutuu OK u ITK

OK 01. BwiGuparh crocoObl pemieHus 3a1a4 mpodeccCHOHANbHONW AeSITeThHOCTH
MIPUMEHHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM
OK 02. Vcrnonp30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHATU3a U UHTEPIIPETAIUH,



uH(popManu 1 HHOPMAIIMOHHBIE TEXHOJIOTUH JJIsI BEITIOJTHEHUS 337124 podeccnoHanbHOU
NEeSITEIIbHOCTU

OK 04. DddexkTrBHO B3aUMOACHCTBOBATh U padOTaTh B KOJUICKTHBE M KOMaH/IE

OK 07. CogneiicTBOBaTh COXPaHEHHUIO OKPYXAIOIIEH Cpedbl, PECypCcoCOEpEKEHHIO,
NPUMEHATh 3HAaHUA OO0 W3MEHEHHWM KIMMATa, MPUHIUIBI OEpeKIMBOTO IPOU3BOJICTBA,
3¢ (HEeKTUBHO NEHCTBOBATH B UYPE3BBIYAHHBIX CUTYAIIUIX

IIK 1.1 CocraBnste u 00pabaTbiBaTh NMEPBUYHBIC YUYETHBIE JOKYMEHTHI O (paKTax
XO3SIICTBEHHOM JI€ATENBbHOCTH SKOHOMHYECKOI0 CyOBEKTA.



Koa n

[Inanupyemble pe3yJbTaThl 0CBOEHHS TUCIUIIUHBI

HAMMEHOBaHUe
(dopMupyeMbIX O6mme’ JIMCHMILIHHAPHBIE?
KOMIIeTEeHILM i

OK 01. Beibuparps | JINUHOCTHBIE pe3yJbTaThl AOJLKHBI | JIHCUMIITIMHAPHBIE Pe3YJbTATHI I0JIKHbI OTPAXKATh:

CHOCOOBI PeLIeHHUs
3a1a4
npodeccnoHaIbHO
U IeATEeNbHOCTH
PUMEHHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

OTPa’KaTh B YACTH:

TPYA0BOI0 BOCIIUTAHUSI:

— TOTOBHOCTH K TPYyIy, OCO3HAHHE I[CHHOCTH
MacTepCcTBa, TPy A0I00He;

— TOTOBHOCTb K aKTHUBHOU ACATCIIbHOCTHU

TEXHOJIOTHYECKON H COLIMAJILHOM
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh
WHULIUUPOBATb, IJJAHUPOBATH 51
CaMOCTOSATEILHO BBITIOJIHSATH TaKyIo
JeITEIIbHOCTD;

— HWHTepec K Pa3InIHBIM chepam
po(hecCuOHATIBHON e TENbHOCTH.

MeranpeaMeTrHble pe3yJbTaTbl  JOJKHbBI

0TPakKaTh:

OBinajgeHne yHHBEPCATbHBIMH Y4YeOHBIMH
M03HABATEJIbLHBIMH AefiCTBUSIMH:
a) 0a30Bble JIOTUYECKHUE 1eliCTBUS:

— CaMOCTOATEIBHO (dbopmynHMpoBaTh U
aKTyaJIn3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

— yCTaHaBJIMBATh CYIIECTBEHHBIH NpHU3HAK
WIH OCHOBaHUs Ut CpaBHEHWSI,
KJIacCU(UKAIUU U 0000IIEeHNUS;

— ONpeAensaTh LENU JeATeNbHOCTH, 3aaBaTh
napaMeTpbl U KPUTEPUHU UX JTOCTHKECHHUS;

ITP6 01. chopMUpOBAHHOCTH MPEICTABICHHIA: O XUMUYECKOW COCTABIISIONICH
€CTECTBCHHOHAYYHOW KapTUHBI MHpA, POJM XUMHH B TIO3HAHUU SIBJIICHUUN
Opupoabl, B (HOPMHUPOBAHMHM MBIIUICHUS W KYJBTYPbl JIMYHOCTH, €€
(byHKIIMOHATIBHOU TPAMOTHOCTH, HEOOXOAUMOMN ISl PEIICHUs TPAKTHYECKUX
3aa4 U 3KOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3/I0pPOBBIO U
IPUPOIHOM cpefe;

IIP6 02. BiameHue CUCTEMOW XUMHUYECKUX 3HAHHWM, KOTOpas BKIIOYACT:
OCHOBOIOJIATalONIe MOHITHUS (XUMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAas
o0oJiouka aToma, s-, p-, 0-3JCKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYIIa,
BaJICHTHOCTh, JJEKTPOOTPUIATENILHOCTh, CTENIEHb OKUCIICHUS, XUMHUYECKas
CBS3b, MOJIb, MOJISIPHAsi Macca, MOJISIPHBIM O0beM, YIJIEpOJHBIN CKelNeT,
byHKIIMOHAIbHAS TPYIINA, pajuKall, ©30MepHs, U30MEPbI, TOMOJIOTUYECKUIT
psia, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOA- U a30TCOJIEPKAINE COETUHEHUS,
OMOJIOrMYeCKH aKTHUBHBIE BelecTBa (yTJEBOJbI, XKHUPHI, OCIKH), MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEAMHEHHS,
KPUCTAIJIMYECKAsl PEIeTKa, TUIbl XUMHUYECKUX PEaKiuil (OKUCIUTETHHO-
BOCCTAaHOBUTENbHBIE, 9K30-U IHAOTEPMUUYECKUE, PEaKIIUi HOHHOTO OOMEHa),
pPacTBOP, SIEKTPOJIUTHI, HEINEKTPOIUTHI, JIEKTPOIUTHUECKAsT TUCCOIUALUSA,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKON peaKiuu, XUMHUUECKOe
paBHOBECHE), TEOpPUHM H 3aKOHBI (TEOpPHS XUMHYECKOTO CTPOCHHUS
oprannyeckux BemectB A.M. bByTiepoBa, Teopus 3IIEKTPOIUTHUECKOMN
aucconyanuu, nepuoaudeckuii 3axkon [[.M. MenneneeBa, 3aK0H COXpaHEHUs
MAaccChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUI S3bIK XUMUH, (AKTOJIOTHUYECKUE
CBEJICHMsI O CBOICTBax, COCTaBe, MOJYyUYEeHUH M 0€30MacCHOM HCIOJIb30BaHUU
BOXHEHIINX HEOPraHMYECKUX U OPraHMYECKHX BEIIECTB B OBITY H
IIPAKTHUYECKOHN JESITeIbHOCTH YEJIOBEKa;




—  BBIABIATH 3aKOHOMEPHOCTH u
MIPOTUBOPEUUS B paccMaTpuBaeMbIX
SIBJICHHSIX

— BHOCHUTh KOPPEKTUBBI B JICATEIHHOCTH,
OIICHUBAaTh  COOTBETCTBHE  PE3YJIbTATOB
[EeNsIM, OILIGHWBAaTh PUCKH TIOCIEICTBUN
JIESATeTLHOCTH.

0) 0a30BbIE HCCIeN0BATEIbCKUE TeHCTBUSA:

— BIAACTh HaBBIKAMH yaeOHO-
HCCIEA0BATEIbCKOM u MPOEKTHOM
NESTCIIbHOCTH, HAaBBIKAMH  Pa3peIICHHUS
npo0Jem;

— BBIABIISATH NPUYMHHO-CJICICTBCHHBIC CBS3H
U aKTyaJIu3upoBaTh 3a/ady, BBIABUTATH
TUINOTE3y €€  pelIeHHs,  HaXOOHUTh

APryMCHTBI JId  J0Ka3aTCJIbCTBA CBOUX
YTBEp)K/ICHHH, 3a/1aBaTh NapaMeTpel U
KPUTEPUH PEILICHUS,

— AaHaJIu3upoBaThb IMMOJIYYCHHBIC B X0¢e
pelleHns 3a/1auM pe3yJbTaThl, KPUTHUECKU
OLICHUBAThH nux OOCTOBCPHOCTD,
IPOTHO3UPOBATh HW3MEHEHHE B  HOBBIX
YCIIOBHUSAX;

YMETb NIEPEHOCUTh 3HAHUS B I03HABATEIbHYIO

U IPAKTHUYECKYI0 00JIacTH

IIP6 03. chopMupoBaHHOCTh YMEHHU BBISBIIATH XapaKTEPHBIC MPU3HAKU U
B3aUMOCBSI3b M3YUYCHHBIX MOHSATUN, MPUMEHITh COOTBETCTBYIOLIUE MOHSITHS
IIPU OINMCAaHUU CTPOEHUS W CBOMCTB HEOPraHMYECKUX U OPraHUYECKUX
BEILECTB U MX MPEBPAILCHUI; BBISIBIIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSAMHU U MPEACTABICHUSAMU JPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;
IIP6 04. chopMHUPOBAaHHOCT, YMEHHH WCIIONB30BAaTh HAMMEHOBAHUS
XUMUYECKUX COEJUHEHUN MEXIYHApOJHOTO COI03a TEOPETHUYECKOW U
MPUKJIATHON XMMUHU U TPUBUAJIbHBIC HA3BAHMS BAXKHEUIIINX BEIIECTB (ITUJICH,
alleTUJIeH, TNIMIEepuH, QeHois, GopManbaerui, YKCycHash KHCJIOTa, TJIHIUH,
yrapHbId ra3, yTJEKHUCIbIA ra3, aMMHAK, ranieHass HW3BECTb, HEramieHas
U3BECTh, MMTHEBASI COJIA M IPYTHX ), COCTABIIATH (POPMYIIBI HEOPTAaHUIECKHUX H
OpPraHMYECKUX BEIECTB, YPABHEHUS XMMHUYECKUX PEaKiuil, OOBACHATh HX
CMBICJ; TOJATBEPXKJATh XapaKTepHble XUMHYECKHE CBOWCTBAa BEILECTB
COOTBETCTBYIOUIMMU HKCIIEPUMEHTAMH U 3alIUCSAMU YPABHEHUN XMMHYECKUX
peaxkumii;

IIP6 05. chopMUPOBAHHOCTH YMEHUN yCTaHABIMBATh MPUHAIUICKHOCTH
M3YUYEHHBIX HEOPTaHMYECKHX U OPraHUYECKHX BEIIECTB K OIMPEICICHHBIM
KJIaccaM M TpyHIaM COCAMHEHUM, XapaKTEpU30BaTh UX COCTaB U BaKHEHIINE
CBOMCTBA; OIpPEACNATh BUIbI XUMHUYECKHX CBSI3eM (KOBaJICHTHAsl, MOHHAs,
MeTaJuInuecKasi, BOJOPOAHAs), THUIbl KPUCTAIUNIMYECKUX PEHIETOK BEIIECTB;
KJIAaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH;

ITP6 07. chopMHUPOBAaHHOCTH YMEHHM MPOBOJIUTH PACYETHI M0 XUMUUYECKUM
dbopMynaM W ypaBHEHHUSIM XUMHUYECKUX PEAKIUNA C UCIMOJIH30BAHUEM
(bU3MYECKUX BETUYMH, XapaKTepU3YIOIIMX BEHIECTBA C KOIWYECTBEHHOMN
CTOPOHBI: Macchl, oObeMa (HOpPMAaJbHBIE YCJIOBHSA) Ta30B, KOJUYECTBA
BEILECTBA; HMCIOJIb30BAaTh CHUCTEMHbICE XUMUYECKHE 3HAHUS I NPUHSITHS

KU3ZHEIEATEIBHOCTH. 8
pELIeHUI B KOHKPETHBIX JKU3HEHHBIX CUTYalUAX, CBA3aHHBIX C BEIIECTBAMU U
UX IPUMEHEHUEM.
OK 02. JInyHOCTHBIE pe3ybTaThl AOJIKHBI | JlncuuniuHapHble (MpeIMeTHbIE) Pe3yJbTaThl M J0JKHbI OTPAKATH:
Hcnons3oBars O0TPaKATh B YaCTHU: ITP0 06. BiagcHHE OCHOBHBIMM METOJIAMH HAy4YHOT'O IO3HAHMS BEILECTB U
COBPEMEHHBIE LIEHHOCTH HAYYHOI'0 MO3HAHMS: XUMUYECKMX  SBJICHUM  (HaOmioJeHue,  HU3MEpeHHe,  SKCIIEPUMEHT,
CpeacTBa IIOUCKa, — c(hopMUPOBAHHOCTH MHPOBO33pCHUS, MOJICJIUPOBAHUE);
aHamM3a u COOTBETCTBYIOIIETO cospemennomy | ITP6 07. chopMHpOBaHHOCTE YMEHUM NPOBOIUTL PACYETHI 0 XMMUYECKUM
UHTEPIPETALUN YPOBHIO Pa3BUTHUs HAYKH M OOIIECTBEHHOW | QOPMynaM M yYPaBHEHMSIM XHMMMYECKHX PEaKUUi C HCIOJIb30BAHHEM




uHpopmanuu u
UH(POPMAaLIOHHbIE
TEXHOJIOTHH IS
BBITIOJIHEHHUS 337124
npoheccuoHaIbHO
U IeATeNbHOCTHU

NPaKTHKH, OCHOBAaHHOTO Ha  JHajore
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOETO MECTa B MOJHUKYJIBTYPHOM MHUDE;

— COBEpILEHCTBOBAaHUE SI3BIKOBOM u
YUTATEIIbCKOM KYJbTYphl KaK CpeJiCTBa
B3aMMOJICHCTBHUS ~ MEXIy JIIOIABMU U
MO3HAHUS MUPA.

MeranpeaMerHble pe3yJbTaTbl  JOJIKHBI

0TPakaTh:

OBJlaleHHe YHUBEPCAJIbHBIMHM Yy4YeOHBIMH

NMO3HABATEJIbHBIMU JIECTBUSIMH:

B) pabora ¢ ungopmanmeii:

— BIAJETh HaBbIKAMU MOJTyYeHUS
uH(pOpPMAIlMK W3 HMCTOYHHUKOB  Pa3HBIX
TUTIOB, CaMOCTOSITEJIbHO  OCYIIECTBIATH
IIOMCK, aHalIW3, CHUCTEeMATHU3alMIi0 U
UHTEPIPETANI0 WHGOPMAIIUU PA3TUYHBIX
BUJIOB B (DOPM IpE/ICTaBICHHUS;

— CO3JaBaTh TEKCThI B PA3IMYHBIX (popMaTax
C yd4eToM Ha3zHayeHHs WHQPOpMALUU U

L[EJIEBOI ayIUTOPHH, BbIOMpast
ONTUMANIbHYI0O (OpPMY TpEACTaBICHUS U
BU3YaJIU3aliy;

— OIICHHMBATh JOCTOBEPHOCTbH, JIETUTHMHOCTD
uHpOpPMalNU, €e COOTBETCTBHE MPABOBBIM
¥ MOPAJIbHO-3TUYECKUM HOPMaM;

BJIaJIeTh HaBbIKAaMM PACIIO3HABaHMS U 3AILUTHI

nH(popManuu, THPOPMAIIMOHHOM

0€30I1aCHOCTH JIMYHOCTH.

(GU3NYeCcKUX BEIMYMH, XapaKTEPU3YIOUIMX BELIECTBA C KOJMYECTBEHHOM
CTOPOHBI: Macchl, oObeMa (HOpPMAaJIbHbIE YCJIOBHS) Ta30B, KOJIMYECTBA
BEIIIECTBA; MCIIOJIb30BaTh CUCTEMHbIE XUMHMUYECKUE 3HAHMSA Ul IPUHATHUS
pELICHHI B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C BEIIECTBAMU U
UX IPUMEHEHUEM;

P66 08. cdhopmupoBaHHOCT, YMEHUW IUIAHUPOBATH M BBIOJHATH
XUMHYECKHHM 3KCIIEPUMEHT (MpPEeBpAIlEHUs] OpPraHUYEeCKUX BEIIECTB IpHU
HarpeBaHuy, MOJIYYEHHE STUJIEHA U U3YyYEHUE €r0 CBOWCTB, KaUYECTBEHHbIE
pEaKIMK Ha aJbJAETH/Ibl, KpaXMall, YKCYCHYIO KUCIIOTY; IeHAaTypauusi OeKoB
IIPY HAarpeBaHHUHM, LIBETHbIE peaKIUH OEJIKOB; IIPOBOJUTH PEAKLIUU HOHHOTO
oOMeHa, oNpeseNsaTh Cpeay BOAHBIX PaCTBOPOB, KAUECTBEHHBIE pEaKLUU Ha
cynabdar-, KapOOHAaT- M XJOPHJI-aHMOHbI, Ha KAaTHMOH aMMOHMs; peIIaTh
SKCIIEpUMEHTaJbHbIE 3ajauu 1o Temam "Meramisl" u "Hemeramnsl") B
COOTBETCTBUM C MpaBWJIAMH TEXHMKH O€30MacCHOCTH IpU OOpaLIeHUU C
BEIIECTBAMH U JIAOOPAaTOPHBIM 00OPYAOBAaHHEM; HPEACTABIATH PE3YIIbTAThI
XMMHYECKOI'0 3KCIIEpUMEHTa B (pOpMeE 3allUCH YPaBHEHUI COOTBETCTBYIOIIUX
peakumii ¥ GOpMyJIMPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,

IMP6 09. chopMuUpPOBaHHOCTH YMEHHS AaHAJIU3UPOBATh XUMHUYECKYIO
nH(pOpMaLMIO, MOJIYYaeMyl0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uHpopManuu, cetb IHTEpHET U Apyrue).

OK 04.

O dexTuBHO
B3alMOJICHCTBOBAT
b ¥ paboTath B
KOJIJICKTHBE U

JInyHOCTHBIE pe3yJbTaThl
0TPaKATh B YaCTHU:
IPAXKAAHCKOI0 BOCIIMTAHUS:

JOJKHBI

JucuMiimHapHble (IpeAMeTHbIE) pe3yIbTaThl U A0JKHBI OTPAXKaTh:

IIP6 08. cdhopmupoBaHHOCT, YMEHUW TUIAHUPOBATH M BBIOJHATH
XUMHYECKHH DKCIIEPUMEHT (TPEeBpAIICHUs] OPraHUYEeCKUX BEIIECTB NpH
HarpeBaHuU, MOJlyuYeHHe ITHJIEHA U M3y4YEHHE €ro CBOMICTB, KaUeCTBEHHBIC
pEaKIMK Ha aJbJICTH/IBI, KpaXMall, YKCYCHYIO KHCJIOTY; JICHATypalus OelIKoB




KOMaHze — TOTOBHOCTH BECTHU COBMECTHYIO | IPH HAarPEBaHMH, LIBETHBIE PEAKIMU OCIKOB; NMPOBOJMTH PEAKIUH HOHHOIO
JEATEIbHOCTh B MHTEPECaX TPaKIaHCKOro | 0OMeHa, ONpeleNsaTh Cpely BOIHBIX PACTBOPOB, KAYECTBEHHBIC PEAKLIUU HA
oOuiecTna; cynabdar-, kapOOHAaT- M XJOPHJI-aHUOHBI, Ha KaTHMOH aMMOHMS; peEIIaTh

—  yMeHHE B3aMMO;ICIICTBOBATD ¢ | PKcnepuMeHTallbHbIe 3afaun 1o TeMaM "Mertamibsl" u "Hemeraiel") B
COLIMAJIbHBIMHU HHCTUTYTaMU B | COOTBETCTBHUU C IIpaBHUJIaMH TCXHHUKHU 0e30mMacHOCTH IIpH O6paIJ_[eHI/II/I C
COOTBETCTBUU C ux (1)YHKI_II/I$IMI/I u | BEIECTBaAaMU U Ha60paTOpHBIM O60py,D;OBaHI/ICM; NpCACTABIAThL PC3YJIbTATHI
HA3HAYCHHEM. XMMHYECKOI'0 SKCIIEPUMEHTA B (JOPME 3alUCU YPABHEHUH COOTBETCTBYIOLINX

MeTtanpeaMeTHbIe  Pe3yJbTaThl A0JKHBI | PEAKIUH U (pOPMYIMPOBATEL BHIBOJIBI HA OCHOBE 3THX PE3YJILTATOB.

0TPaKaTh:

Osaanenue YHHBepCaJbHbIMHU

KOMMYHUKATHBHBIMH JACHCTBUAMM:

0) COBMeCTHAs /1eATeIbHOCTD.

— IIOHUMAaTh M UCIOJIb30BaTh IPEUMYLIECTBA
KOMaHHOW M UHAMBUyalbHON paboThI;

— TNpUHUMAaTh LENH COBMECTHOI
JIeATEIIbHOCTH, OpraHU30BBIBATH u
KOOpAMHMPOBaTb  ACUCTBUA 1O €€
JOCTIDKCHHIO: COCTABIIATh IJIaH JICHCTBHIA,
pacnpeneniaTe pojad C Y4eTOM MHEHMU
YYaCTHUKOB ~ O0CYXJaTb  pe3yibTaThbl
COBMECTHOM pabOThl.

Osaanenue YHHUBepCAJbHbIMU

PeryisiTUBHBIMH 1CHCTBUSIMU:

r) NpUHATHE ce0sl M IPYTrUX JI0aei:

— TMPUHUMATh MOTUBBI U apryMEHTBI JPYTHX
JIOJEd  IpU  aHaluu3e  pe3yJIbTaToB
JIEATEIbHOCTH;

— IIpU3HaBaThb CBOE IMPAaBO U IIPaBO JPYTHX
JIOJIEH Ha OIIMOKU,

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUD C

MIO3ULIMH IPYTOro YeJIOBEKa.

OK 07. JInyHOCTHBIE pe3yJbTaThl AOJKHBI | JlncuuniMmHapHbIe (IpeIMeTHbIe) Pe3yJbTATbl H J0JIKHBI OTPAKATH:

CopeiicTBOBaThH 0TpPaXKaTh B YaCTH: ITP6 01. chopmMHUpPOBaHHOCTH MPEACTABICHUI: O XUMUYECKOI COCTaBIISAIOIIEH

COXpaHEHUIO JKO0JIOTMYECKOI0 BOCIIMTAHUS: €CTECTBEHHOHAYYHON KapTHHBI MHpA, POJM XUMHUHU B INO3HAHUU SIBJICHUU




OKpYXKarolein
cpenpl,
pecypcocOepekeHn
10, IPUMEHSATD
3HaHUA 00
W3MEHEHUU
KJINMATA,
PUHIUTIBI
OEepEeKITUBOTO
IIPOU3BOJICTBA,
3P PEeKTHBHO
efcTBOBAaThH B
Ype3BBIYANHBIX
CUTyalusxX

c(hOpMUPOBAHHOCTh 9KOJIOTHYECKOH
KYJBTYPHI, IMOHHUMAaHUE BJIMSHUS
COIMAIbHO-3KOHOMUYECKUX IMPOIIECCOB Ha
COCTOSIHME€ TPUPOJHOM U  COLMAIBHOMN
Cpelbl, 0CO3HAaHKE II00ATBHOTO Xapakrepa
9KOJIOTUYECKHX MPOOIIEM;

MJJAHUPOBAHUE U OCYIIECTBIICHUE ICUCTBUI
B OKpPY’Kalollle Cpelle Ha OCHOBE 3HAHUS

nesneu YCTOMYHBOTO pa3BUTHS
4eJI0BEUECTBA;

— AaKTHUBHOE HEIIPUATHE JEUCTBH,
MPUHOCSIIMX BPEJ OKPYXKAIOLIEH Cpese;

— yMeHue MIPOTHO3UPOBATH
HeOJIaronpusITHbIE 9KOJIOTMYECKHE
MOCJIE/ICTBUS MpeANPUHUMAEMbIX

JIEMCTBHM, IPEJOTBPALLATh UX.

Mera npeaMeTHble Pe3yJabTAThl T0JIAKHBI

0TpakKaTh:

OBjaieHHe YHHMBEPCAJIbHBIMHM Y4eOHBIMH

NMO3HABATEJbHBIMHU JeliCTBUAMM:

B) pabora ¢ nHgopmanmeii:

HCIO0JIb30BaTh CPECTBA NHPOPMALIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTMH B PEIIEHUN
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 33]1a4 C COOJI0ACHUEM
TpeOOBaHUMN SPrOHOMUKH, TEXHUKU

0€3011aCHOCTH, THTHEHBI, pecypcocOepexeH s,

MIPABOBBIX U TUYECKUX HOPM, HOPM
nH(OpPMAIIMOHHON OE30MaCHOCTH.

npupoabl, B (HOPMHUPOBAHMM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(YHKIMOHATIBHON IPaMOTHOCTH, HEOOXOIUMOM JUTSl PEUICHUS PAKTHUIECKUX
3aJa4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/0POBBIO U
MIPUPOAHON CpelIE;

IIP6 10. chopMuUpOBaHHOCTh YMEHUW COOJIIOAATH IMpaBUJa DKOJIOTHYCCKU
1eJ1eco00pa3HoOro MoBeeHUs] B OBITY M TPYJOBOH NEATEIBHOCTH B LIEIAX
COXPaHEHHUS CBOETO 3/I0POBbS U OKPY’Kalollel MPUPOAHON Cpeibl; YUUTHIBATh
OMACHOCTb BO3JEHCTBUS HA JKUBBIE OpPraHU3Mbl OIIPENEICHHBIX BEIIECTB,
IIOHMMasl CMBICJI TIOKa3aTelIs IPEAEIbHON JOIyCTUMON KOHIIEHTPAIUH.

IIK1.1CocrtaBmsats
U 00pabaThIBaTh
NIepBUYHEIC
yUeTHBIE
JTIOKYMEHTHI O

CocraBnsath 1 00pabaThIBaTh EpBUYHBIE YUETHBIE JOKYMEHTHI O (pakTax
XO3AUCTBEHHOH IEATETbHOCTH SKOHOMHUYECKOT0 CyOBheKTa.




dakTax
XO3SIICTBEHHOMN
JESITeIbHOCTH
HKOHOMHUYECKOTO
CyOBeKTa.




1. CTPYKTYPA U COJIEPKAHUE OBIIEOBPA3OBATEJILHOM

JUCLMUIINHBI

2.1. O0beM JUCHUIIMHBI U BHABI Y4eOHOI padoThl

Buj yueOHoil padoThI

O0BbeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 78
B 1.4.

OcHoOBHOE coepkaHue 42
B T. U.:

TeopeTHIecKoe 00ydIeHUe 20
[IPAKTUYECKUE 3aHATUS 14
11abOpaTOPHBIE 3aHATHS 8
[IpodeccuoHaIbHO-OPMEHTHPOBAHHOE co/depkaHue (coaep:kaHue 34
MPUKJIAJTHOT0 MOYJIAA)

B T. U.:

TeopeTudyeckoe oO0ydeHue 16
MPAKTUYECKHUE 3aHATUS 14
JlabGopaTopHble 3aHATHS 2
Koncynbranus 2
/nddepeHunpoBanHbIil 3a4eT 2




2.2. TemaTuyecKui JiaH u coaepRaHuEe NTUCHUIIINHBI «XHuMUD»

TEOPUEU CTPOCHUS
aTOMOB

MEPUOINYECKOTO 3aKOHA M CHUCTEMbl XUMHUUYecKkux 3nemeHToB J[.MI. MenzaeneeBa B pa3BuUTUHU
HayKH.

VYcraHoBieHHE CBS3U MEXIY CTPOECHHMEM aTOMOB XMMHUYECKHUX 3JIEMEHTOB M IMEPUOIAYECKUM
W3MEHEHUEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCIMHEHUN B COOTBETCTBHUH C MOJIOKEHUEM
[Tepronueckoit CUCTEMBI.

Pewenue npakmuxo-opueHmupoBanHvlX meopemudeckKux 3a0aHull HA XapaKmepu3ayuio
Xumuueckux snemenmog «Memanauueckue / HememaliuyecKue CGOUCMEA XUMUUECKUX

HaumeHoBaHue Conep:xanue y4edOHOro MaTepuaJia (OCHOBHOE H NPO(eCcCHOHATBLHO OpHeHTHPOBaHHOe)3, | O0béM | PopMupyeMbIe
pa3aesioB M TeM JIadopaTOpHbIe U MPAKTHYEeCKHEe 3aHATHS, IPUKJIAJAHON MOAYJ/Ib 4acoB | KOMIIETCHIUH
1 2 3 4
Conep:xaHue y4eOHOro MaTepuaJia 76
Pa3nea 1. Teoperuueckue 0CHOBbI XMMHMHU 42
Tema 1.1. Conep:kaHue y4eOHOIr0o MaTepuaJa OK 01
OcHOBHbIE XuMHu4uecKui ameMeHT. AToM. SIIpo aTroma, U30TOMbI. DIEKTPOHHAs 000JI09Ka. DHEPreTUIECKUE
XMMUYECKHE IOHATHUS |yPOBHH, MOAYPOBHHU. ATOMHBIE OpOUTaNy, s-, P-, d- ameMeHTsl. OCOOEHHOCTH pacIpeIeIeHHsI 5
U 3aKOHBI, CTPOECHHE |3JIEKTPOHOB IO OPOUTANSAM B aTOMax d3JEMEHTOB IEPBBIX YETHIPEX MEPHOJOB. DJIEKTPOHHAs
aTOMOB ~ XMMMYECKUX |KOH(urypauus aroMoB. OCHOBHbIE XUMHUYECKHE 3aKOHBI
9JIEMEHTOB IIpakTnyeckue 3aHATHSA
IIpaktuyeckass pabora Nel. «OcCHOBHbBIE KOJMUYECTBEHHBIE 3aKOHBl B XMMHUU M PACUETHl IO
YPaBHEHUSIM XUMHUYECKUX PEAKIIHID».
OTtHocuTenbHBIE aTOMHAast U MOJIEKYJsipHas maccsl. MossspHas macca. KosnnuecTBo BeniecTsa. 2
MaccoBast nonst BemectBa. 3akoH ABoraapo. MousipHblii 00beM razoB. OTHocUTENbHAs
IUIOTHOCTH Ta30oB. PacyeTsl 10 ypaBHEHUSIM XUMHUYECKUX PEAKLU C UCIIOJIB30BAHUEM MACCOBOU
JIOJIA BEIIECTBA, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA
Tema 1.2. Copepxxanue yuyeOHOro MmarepuaJia OK 01
Ilepnonnyecknii IIpakTHyecKue 3aHATHS OK 02
3aKOH U [IpakTruyeckast padbora Ne2. «3yueHue nepruoandeckux 3aKOHOMEPHOCTEH U UX B3aMMOCBSI3U CO IIK 1.1
[Meprommyeckast CTPOCHHUEM aTOMOB).
cucTema xumnueckux |[lepumoauueckas cucrema xumudeckux anemeHToB (.M. MengeneeBa. CBsi3p nepHOANYECKOTO
snemenTos 1. U. 3akoHa U [lepnonnueckoil CUCTEMbl XMMHUYECKHUX JIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOEHUS
MemnieneeBa, uxX CBI3b (aTOMOB. 3aKOHOMEPHOCTH H3MCHEHHS CBOWCTB XHMHYECKHX DIJIEMEHTOB, O0Opa3yeMbIX HMH
C COBPEMEHHOM IIPOCTBIX U CJIOKHBIX BEILIECTB IO IpynnaM M nepuoaaM llepmonnueckoil cucreMsl. 3HaUEHUE 2




INNEMEHMOB8 6 COOMEEMCHMEUU C UX IJIEKMPOHHLIM CHPOCHUEM U NOJIOHCEHUEM 6
nepuoouueckoii cucmeme xumuyeckux ynemenmos /.M. Menoeneesa»

Tema 1.3.
CrpoeHue BeriecTsa
U pUpoJIa
XUMHYECKOU CBSI3H.
Mmuoroo0pasue
BEIIIECTB

Coaep:xxanue y4eOHOIro MaTepuaJia

Crpoenue BemecTBa. XMMHUUYECKast CBA3b. Buabl XUMH4ecKoi cBA3M (KOBaJICHTHAs HEOJIIpHAs
U TIOJISIpHAs, MOHHAS, MeTajlInueckas). MexaHu3mbl 00pa30BaHUSI KOBAICHTHONW XMMHYECKON
cBi3u (OOMEHHBIH M  JOHOpPHO-aKUENTOpHbIH). BomopomHas cBs3p.  BaneHTHOCTS.
DneKkTpooTpulaTeIbHOCTh. CTeneHb OKUCIeHNs. MIOHBI: KaTHOHBI M AHHOHBI

IIpakTnyeckue 3aHATHS

[Tpaktuyeckas padora Ne3. «CTpoeHune BemecTBa U MpUpoia XUMUIECKOH CBS3MY.
JleMoHCTpanus Mojened KpUCTAUIMYECKHX PELIETOK: MOHHOHM (XJIOpui HaTpusi), aTOMHOU
(rpadut u anmas), MONEKYJIApHON (YIJIEKUCIbII ra3, noa), METaJUIMYECKON (HaTpuil, MarHui,
Menb). Perenne nmpakTHUecKuX 3aJaHuil Ha COCTaBIIEHUE 3JIEKTPOHHO-Tpaduueckux (Gopmyi
aseMeHToB 1—4 nepuonos

OK 01

Tema 1.4.
Kiaccudukanms,
¥ HOMCHKJIaTypa
HCOPTaHNYCCKUX
BCIIIECTB

Coaep:xxanue yueOHOIro MaTepHuaJia

Knaccudukanus HeopraHudyeckux BemecTB. HomeHkIaTypa HEOPraHMYECKHUX BELIECTB
(oKCHABI, THUAPOKCHUIIBI, KUCIOTHI, coyin). BemiecTBa MOJIEKYJISAPHOTO U HEMOJEKYJSIPHOTO
CTpoeHHs. ArperaTHble COCTOSIHUA BenlecTBa. Kpucrammueckue u aMop(HbIe BelecTBa. 3aKoOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIBI KPUCTATMYSCKUX PEUICTOK (aTOMHAs, MOJIEKYJIsipHasi,
MOHHAs1, METAJNINYECKAs ). 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUNIMYECKON PEIIETKU

HpaKTuqecm[e 3aHATHSA

[TpakTtuyeckas padora Ned. «HomeHkI1aTypa HEOPraHMUECKUX BEIIECTBY.

Pemenne mnpakTHueckMx 3aJaHUNl MO KiIacCU(PUKAIMM, HOMEHKJIAType U XUMHYECKUM
dopMynaM HEOpraHWYECKHX BELIECTB pa3jIMUYHBIX KJaccoB (yrapHbIi ra3, yrieKHCIbIHd ras,
aMMHUaK, raiieHas U3BecTb, HeralleHasi U3BeCTb, IUThEBAsl COAA U JPYIHX): Ha3BaHMs BELIECTB
no mexayHapoanoit (MIOITAK) wnu TpuBHanibHOW HOMEHKJIATYpe U COCTaBleHHE (HOPMYJIbI
XUMHYECKHX BEUIECTB, OIpe/AeTeHHe MPUHAIIEKHOCTH K Kiaccy. [louck uHdopmanum mo
Ha3BaHUAM, UJCHTU(UKATOPAM, CTPYKTYPHBIM (opMyIaM. AHAJIN3 XUMHUECKOW HH(pOpMaIHH,
MOJTy4aeMoOM M3 pPa3HbIX HCTOYHHUKOB (CpeAcTB MaccoBo MH(opmanuu, cetb HHTepHeT u

JpyTHe)

OK 01
OK 02

Tema 1.5.
Tunel XUMHUYECKUX
peaxkuuit

Conep:kaHue y4eOHOro MaTepuaJjia

XuMuueckas pcaKknus. Knaccn(bmcaum{ XHUMHUYCCKUX peaKL[I/Iﬁ B HeOpFaHI/I‘ICCKOﬁ )51
OpFaHI/IquKOI\/'I XUMHH. 3aKOHEI COXpPaHCHUA MacCChl BCHICCTBA, COXpPAaHCHUA W HNPCBpalICHUS
OHCPIUU IPU XUMHUYCCKUX PCAKIUAX.

OKHCIUTETEHO-BOCCTAHOBUTEIBHBIE pCaKknuuun (ypaBHeHI/ISI OKHCJICHUSA-BOCCTAHOBJICHUS, CTCIICHDb
OKHCJICHHA, OKHUCIUTCIIb U BOCCTAHOBUTCIIb, OKHCIIMTCIBHO-BOCCTAHOBHUTCIILHBIC PCAKIHUH B
nprupoac, NpOU3BOACTBECHHEIX MPOLUECCAX U KU3HCACATCIBHOCTH OpFaHI/ISMOB).

OK 01




Tema 1.6.

CKOpOoCTh XMMHUYECKHX
peakuuii. XUMHYECKOE
paBHOBECHE

CKOpOCTh peakilid, €€ 3aBHUCUMOCTh OT pPa3IH4YHBIX (DAKTOPOB: MPUPOABI PEAruPyOMIUX
BEIIIECTB, KOHIICHTPALlUU PEArHPYIOMIMX BEMIECTB, TEMIEpPaTypbl U IUIOWIAIUA PEAKIIMOHHON
noBepxHocTH. TermmoBbie 3 (HEKThl XUMHUUECKUX PEAKIIHA: IK30- ¥ SHJOTEPMHUICCKHIE PEaKIIUU.
OOGpaTtuMbIe peakIvu.

Xumuueckoe paBHoBecue. MaKTOPBI, BIUAKOIIME HA COCTOSSHUE XUMHYECKOIO PAaBHOBECHS
(KOHIIEHTpAIMs pearcHTOB WJIM MPOAYKTOB PEaKlMH, AaBJICHHUE, Temreparypa). [Ipunmun Jle
IIaTenne.

JlabopaTopnasi paGora

JlaboparopHuas padota Nel. «Bnusiaue pa3zianuHbix (aKTOPOB HA CKOPOCTh XUMHUECKON
peaKIm.

Perennie mpakTHKO-OPUEHTUPOBAHHBIX 3a/IaHUH Ha aHAIU3 (AKTOPOB, BIUAIOIMIUX HA
M3MEHEHUE CKOPOCTU XUMUYECKOM peakiuu. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIIUU OT
MPUCYTCTBUS KaTalu3aTopa Ha IpUMepe pa3oKeHusl NEPOKCUIa BOJOPO/Ia C IIOMOIIIBIO
JUOKCH/1a MapraHia 1 KaTajiasbl.

Pewenue npakmuko-opueHmuposanHvlx 3a0anuii Ha npumenenue npunyuna Jle-Illamenve
0J151 HAX0JCOEHUA HANPABICHUA CMEUW|EHUSA PAGHOBECUS XUMUYUECKOU PeaKy U U AHAIU3
daxkmopos, enuaruUx HaA cMeUeHUE XUMUYUECKO20 PABHOGECUS

OK 01
OK 02
IIK 1.1

Tema 1.7.
PactBopsI, TEOpUS
BJIEKTPOJIUTHYECKON
JHUCCOLMAINN U
HOHHBIA 0OMeEH

Conep:xxaHue yueOHOIro MaTepuaJia

PactBopbl. Buapl pacTBOpoB MO COJEpKAHMIO PACTBOPEHHOrO BeEIIECTBa. PacTBOPUMOCTB.
[loHaTHE O AMCIEPCHBIX cHcTeMaX. VICTUHHBIE W KOJUIOWIHBIE PAacTBOPBL. MaccoBas oSt
BEIIIECTBA B paCTBOPE.

[TonsiTue o BomopoHoM nokasarene (pH) pacTBopa. DIeKTpOIUTHYECKAsT TUCCOIHAITHS.
CunbHble U crabble AIEKTPOIIUTHI, HEeANIEKTPOINTHL. Peakunn nonHoro oomMeHa

KonTtpoabnas pa6ora 1CtpoeHue BelecTBa 1 XUMHUYECKHE peakiuu (1o paszaeny 1)

JlabopaTopHble 3aHATHS

JIaGoparopHas pabota Ne2 «IIpuroroBieHue pacTBOPOB».

[IpuroroBnenne pacTBOpOB 3aJaHHOW MAacCOBOW JI0JIEM pacTBOPEHHOTO BELIECTBA, NMPOBEIACHUE
peakiuii HOHHOTO OOMEHa, OIpelesieHHe Cpelbl pacTBOPOB BEIIECTB C  IOMOUIbIO
YHUBEPCAJIBLHOTO HWHAMKATOpa (KHUClas, HEeWTpajibHas, LIeJIouHas). 3aJaHusl Ha COCTaBJIEHUE
VOHHBIX peakuMi. PenmieHne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUIl Ha pacTBOPHI,
HCIO0JIb3YEMbI€ B OBITOBOM U MMPOU3BOJCTBEHHON JESITEIbHOCTH YeJIOBEKa

OK 01
OK 02
OK 04
OK 07
IIK 1.1

Pa3nea 2. Heoprannueckasi Xumust

Tema 2.1.

| Conepxanne yuebHoro marepuaia

OK 01




DU3NKO-XUMHYECKUE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIIECTB

Merauibl.  [lomoxenue wmeramnoB B Ilepuonuueckoid cucTeMe XUMHUYECKHUX DJIEMEHTOB.
OCOOEHHOCTH CTPOCHHS JJIGKTPOHHBIX 000JI0YeK aToMOB MeTaioB. OOmue Qusnueckue
cBoiictBa MeTauioB. CIIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUM Psii HANPSKEHUM METaILIOB.
XHWMHYECKHE CBOMCTBA BAKHEHIIMX METALIOB (HATPHH, Kadul, KaJbLMA, MAarHUHA, aTFOMUHUH,
IUHK, XpOM, Xelle30, MeAb) M MX coeauHeHud. OOmme crmocoObl TOTYYEHUS METALIOB.
[IpuMeHeHne MeTaIoB B OBITY M TEXHUKE

Hewmeramnsl. ITonoxenne nemeraiioB B [lepuoanueckoil cucremMe XuMH4IecKux 3neMenToB J1.1.
MeneneeBa 1 0COOCHHOCTH CTPOSHHUS aTOMOB. @U3NUYECKHE CBOMCTBA HEMETALIOB. AJUTOTPOIIHS
HEMETAIJIOB (Ha mpHUMepe KHUCIopoaa, cepwl, ¢ocdopa u yriepona). XMMHUUIECKHE CBOWCTBA U
MIPUMEHCHHUE BAXKHEHUIIINX HEMETAIIOB (TaJOreHOB, CEPHI, a30Ta, pocdopa, yriepoaa U KpeMHHS)
U HUX COeAMHEHUH (OKCHUIOB, KHCIIOPOJCOACPKAIIMX KHUCIOT, BOJOPOIHBIX COCAUHEHUN).
[IpumeHeHne BaXXHEUIIMX HEMETAIVIOB M UX COCIMHEHUI

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB (OKCHUJIOB, THAPOKCUIIOB,
KHCJIOT, COJIel W Jp.). ['eHeTHueckas CBS3b HEOPraHMYECKUX BEIIECTB, MPHHAJICKAIINX K
pa3IMYHBIM KJIaccaM. 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COCMHEHMH, BBICIITUX OKCUJIOB U TUJIPOKCHUJIOB

KonTtpoJsbHas padora 2 CBoiicTBa HEOpraHMYECKUX BEIIECTB (0 pa3zaeiny 2)

IIpakTH4yecKkue 3aHATHS

[IpakTuueckas padota NeS. « PU3NKO-XUMHUYECKHE CBOWCTBA HEOPIAHUYECKUX BEILIECTBY.
CocraBiieHHE ypaBHEHMH XWUMHUYECKHMX PpEaKIMW C Y4acTHUEM TMIPOCTBIX M CIIOKHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB M HEMETAUIOB; OKCHUAOB METAJJIOB, HEMETAUIOB H
aM(OTEPHBIX 3JI€MEHTOB; HEOPraHMYECKUX KHCIIOT, OCHOBAHUN M aM(OTEPHBIX THAPOKCHUIIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIINUX UX CBOMCTBA.

[IpakTuueckas padora Ne6.

Pacuérsl Macchl BemiecTBa Wi 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce UM
00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, pacuy€Thl Macchl (00BEMA, KOJIUYECTBA
BEIIECTBA) NMPOIYKTOB PEAKIIMHU, €CIIM OJIHO M3 BEIECTB MMEeT MpuMecH. PelieHue npakTHKO-
OPHEHTHPOBAHHBIX 3aJaHUI Ha CBOWCTBA, COCTaB, MOJy4YEHHE M OE30MACHOE HCIOIb30BaHHE
BOKHEHIIMX HEOPraHUYECKHUX BEIIECTB B OBITY U MPO(ECCHOHATBHOM NesITeIbHOCTH YeJIOBEeKa

OK 02
OK 04
IIK 1.1

Tema 2.2.
WNnentudukanus
HEOPTaHHYECKUX
BEILIECTB

Conep:kaHue y4eGHOro MaTepuaJjia

JlaGopaTopHble 3aHATHSA

JlabopaTtopHas padota Ne3 «nenTrudukanys HEOPraHMIECKUX BEIIECTBY.

Pemenne skcriepuMEHTANBHBIX 33729 10 XUMUYECKHM CBOMCTBAM METAJUIOB U HEMETAJIOB, IO
pacro3HaBaHUIO W TIONYYEHUIO COCNWHEHHWH METalIoB W HEMETANIOB (B3aWMOJeicTBHE
THIPOKCHUIA ATFOMUHHS C PACTBOpPaMH KHUCIOT M mienoueld,). MneHTudukanrs HeopraHmuecKux
BEIIECTB C WCIOJNB30BAHUEM HX (DU3UKO-XUMHUYECKUX CBOWCTB, XapPAKTEPHBIX KauyeCTBEHHBIX

OK 01
OK 02
OK 04




peaknmii. KauecTBeHHBIE peakuuu Ha cyibhar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha KAaTHOHBI
METaJUIOB ¥ KATUOH aMMOHHUS

Pa3nes 3. Teopernueckue 0CHOBBI OPraHNYeCcKOH XUMHUH

Tema 3.1.
Knaccudukanms,
CTPOCHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX BEIICCTB

Conep:kaHue y4eOHOIr0o MaTepuaJa

[Ipenmer opraHuyeckoi XUMHM: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUYEHHE B IOJYYEHUH HOBBIX
BELIECTB U MaTepuasioB. Teopus CTpOeHMsI opraHMueckux coennHeHudt A.M. bytieposa, eé
OCHOBHBIE N0JI0keHUs. CTPYKTypHbIe (hOpMYJIbl OpPraHMYECKUX BeLecTB. [ 'oMouorus, nzomepus.
XUMHYECKas CBSA3b B OPraHUYECKUX COEIMHEHUAX: KPATHBIE CBSI3U, G- U T-CBA3H.
IIpencraBnenne o kinaccupuKauu OpraHuYeckux BeniecTB. HoMeHkiaTypa oOpraHmdeckux
COeIMHEHUH (cucTeMaTuuecKas) U TpUBUAIbHbIE HA3BaHUS BXKHEHIINX MPEeICTaBUTENIeH KI1acCoB
OpPraHUYECKUX BELIECTB

HpaKTuquRue 3aHATHSA

[TpakTuueckas pabora No7. «HomeHkIaTypa OpraHHueCcKUX BEIIECTBY.

OzHakoMJIeHHE ¢ O0OpasllaMd OpraHWYECKHX BEIIECTB W MaTephajlaMd Ha HX OCHOBE,
MOJICJIMPOBAaHUE  MOJICKYJl ~ OPraHMYECKHX  BEIICCTB,  HAOJIOJACHWE U OINKMCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB TIO0 MPEBPANICHUIO OPTaHWYCCKUX BEIICCTB IPU HATPCBAHHUH
(nnaBneHue, 0OyrIuBaHUE U TOPEHUE).

[TpakTuueckas padora No§.

CocTaBiieHHE TIOJIHBIX M COKPANICHHBIX CTPYKTYPHBIX (HOPMYJT OPraHWYeCKUX BEIIECTB
OTIENbHBIX KJIACCOB, WCIIONB3ysd MX Ha3BaHHS 10 CHCTEMaTH4YeCKOW | TpPUBHAIBHOU
HOMEHKJIaType (PTHJICH, aleTWICH, TIUIEepuH, ¢eHosn, ¢GopManbIerua, YKCyCHas KHCIOTa,
riunuH). Pacdersl mpocTeiiiel popMynibl OpraHMuecKoil MOJIEKYJIbI, UCXOS U3 AIEMEHTHOTO
cocrasa (B %)

OK 01

Pasnen 4. YrieBoaopoanbl

Tema 4.1.

\ Coaep:xxanue yueOHOro MaTepuaJia

OK 01




YrieBonopoabl U Ux
IPUPOHBIE HCTOYHUKH

IIpenenbHbIe yIueBogOpOAb (ANKaHbl): COCTAB U CTPOEHHUE, TOMOJIOTUYECKH psii. MeTaH U TaH:
COCTaB, CTpOEHHUE, (PU3MYECKHEe M XMMHMYECKHE CBOWCTBA (peakLUu 3aMELIeHHUs U TOpeHus),
[I0JIy4E€HUE U IPUMEHEHHE.

HempenenpHpie yrieBonopoab! (alKeHbl, AIKaJIUCHBI, AJIKHHBI).

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUUECKUN psAd. DTWIEH U MPONMIIEH: COCTaB, CTPOEHUE,
¢bu3nyeckrue U XMMUYECKHE CBOICTBA (PeakLMu I'MIpUPOBAHUS, TaIOI€HUPOBAHMsI, THApaTaliy,
OKHCJIEHUS U TIOJMMEPU3ALINN) TIOTyUYEHUE U IPUMEHEHHUE.

Ankanuensl: OyragueH-1,3 u MeTmwiOyTaaueH-1,3, XUMUYECKOE CTPOCHHUE, CBOMCTBA (pEaKIus
NOJMMEPU3aIMN), IPUMEHEHUE (U1l CHHTE3a IPUPOTHOTO M CHHTETUYECKOTO Kay4yyKa U Pe3UHBI).
ANKHMHBI: CcOCTaB U OCOOEHHOCTH CTPOEHHUS, TIOMOJIOTHYECKMH psA. ALETUIEH: COCTaB,
XMMHAYECKOE CTpPOCHHE, (QHU3MYECKHe M XHMHUYECKHE CBOMCTBA (peakuud THIAPHUPOBAHUS,
rajOrCHUPOBaHMs, TWAPATALMM  TOPEHHs), [ONy4YeHHE W  IpHUMEHEeHHe (MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH JJIsi CBAPKH U PE3KU METAJUIOB)

Apomaruueckue yriaeBoaoposl (apeHsl). beH301 U TOIyol: cOCTaB, CTpOCHUE, (HU3HUYSCKUE U
XMMHUYECKHUE CBOMCTBA (peaklMM raJJor€HUPOBAaHUS U HUTPOBAHUSA), ITOJIy4YEHUE U IPUMEHEHHUE.
Tokcu4HOCTD apeHOB (BiMsiHHE OCH30JIa Ha OPraHU3M 4eloBeka). ['eHeTndecKas CBsI3b MEXIY
YIJIEBOIOPOAAMHU, IPUHAIEKATMMU K pPa3InYHbIM KJIaccaM.

[IpupoHbIe HCTOYHUKH YIiIeBOAOPOAOB. [IpupoHblii ra3 u nonyTHsle HedTsAHbIE ra3bl. HeTh
e¢ mpoucxoxaerne. CrocoObl mepepaboTki He(TH: TEpPEroHKa, KPEKUHT (TEPMHUECKUi,
KartanuTudeckuit), mnuponu3. IIpogykTel mepepaboTku HedTH, UX NpPUMEHEHHE B
MIPOMBIIITIEHHOCTH

U B ObITy. KaMeHHBIH yrosib U MPOAYKTHI €ro NepepadoTKu

OK 02
OK 04
IIK 1.1

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOMCTBaA
YIJIEBOJOPOIOB

Conep:xaHue yueOHOro MaTepuaJia

JlabopaTopHble 3aHATHS

JlabopaTtopHas padota Ne4 «CBoiiCTBa yTrI€BOAOPOIOBY.

TpuBuanpHas U MEXIyHapOJHas HOMEHKIATypa, XMMHYECKHE CBOMCTBA, CIOCOOBI MONTYYCHHUS
yraeBogopoaoB. llonydeHne sTuieHa W U3ydeHHE ero CBOWCTB. MoJenupoBaHHE MOJIEKYN U
XMMHAYECKHX TPEBpaIleHH YTrIIEeBOOPOIOB (Ha MpUMEpe dTaHa, dTHICHA, alleTUICHA U Jp.) U
TaJTIOTeHOIPON3BOTHBIX

OK 02
OK 04

Paznen 5. Kuciopoaocoaep:kamue oprannyecKue coeinHeHust




Tema 5.1.
Cnuptel. Genon

Conep:xanue yueOHOro MaTepuaJia

[TpenenbHbIE OJJHOATOMHBIC CIIUPTHI (METAHO U 3TAHOJ): CTPOCHHE, PU3NICSCKUE U XUMHUYUCCKHE
CBOMCTBa (peaKkIUu C aKTUBHBIMU METaJUIaMH, raJOr€HOBOJOPOJIaMHU, TOPEHUE), IPUMEHEHHE.
BomopoaHbie CBsI3M MEXIY MOJIEKYJIaMu CHUPTOB. DU3HMOIOTHYECKOE JCHCTBHE METaHOJa U
ATAaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroaroMHble CUPThI (ITUICHIIIMKOIb M TJIMIEPHH): CTPOCHUE, (PU3NIECKUE U XUMHUUCCKHE
CBOWCTBa (B3aUMOJEHCTBHE CO WICIIOYHBIMU METaJJIaMU, KauyeCTBEHHAs peakius Ha
MHOTOAQTOMHBIC CIUPTHI). PU3MOIOrHUYECKOE JEHCTBUE HA OpraHu3M uyeloBeka. [IpumeHeHue
TJIIMICprUHa U STUJICHIJIMKOJIA.

®enon. CtpoeHHE MOJEKYJbI, (U3UYECKUE M XHUMHYECKHE CBOWcTBa (eHoia. TOKCHYHOCTH
dbenHoma, ero puznoNOrNYEecKoe eiicTBUE Ha OpraHmu3M 4enoBeka. [lpumenenue genomna

OK 01
OK 07

Tema 5.2.
AJIBIETUIBL.

Kap6oHOBBIE KHCTOTHI.

CrnoxHble 3(upbl

Anpaeruapl M KeTOHbI ((opManbpAerui, aueTanblIeruj, aleToH): CTpOoeHHuEe, (U3NYECKUE U
XMMHUYECKHE CBOMCTBA (peakiMM OKUCIEHUS M BOCCTAHOBIICHUS, KaueCTBEHHBIE PEAKIIMM),
[IOJIy4E€HUE U IPUMEHEHHE.

OHOOCHOBHBIE IpeJelibHble KapOOHOBbIE KHUCIOTHI (MypaBbHHAas M YKCYCHas KHCJIOTHI):
cTpoeHue, (U3MYECKHEe W XUMHYECKHE CBOMCTBa (0OIIME CBOMCTBA KHCJIOT, PEaKIIHS
TepudUKalMK), TOoJyueHHe U npuMeHeHue. CTeapuHOBas M OJIEMHOBAs KHCIOTHI Kak
MIPEICTaBUTENHN BBICIINX KapOOHOBBIX KMCIOT. Mblila KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE JEHCTBHE.

CrnosHble 3pUpbI KaK MPOU3BOJIHbIE KaPOOHOBBIX KUCIOT. ['naponu3 ciaoxHbIX 3¢upos. JKupsl.
I'mpponus xupos. [Ipumenenue xxupos. buonornueckas ponb JKUPOB.

OK 01
OK 02
OK 04

JlabopaTopnasi padora

JlabopaTtopHas padota No5

O/HOOCHOBHBIE TMpeJeNibHble KapOOHOBBIE KHUCIOTHI (MypaBbHHAs M YKCYCHas KHCJIOTHI):
cTpoeHHe, (u3nMueckrue U XUMHYECKHe CBOMCTBa (0OmMe CBOICTBa KHUCIOT, peakuus
STepUPHUKALINHN).

Tema 5.3.
Yrnesoanl

Conep:kaHue y4eOHOIr0 MaTepuaJia

VYraeBoasl: cocTaB, KjaccH(UKalusg yrieBoAOB (MOHO-, TU- W ToJHcaxapuiabl). [roko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTU CTPOEHHSI MOJIEKYJIbl, (U3MUYECKHE M XUMHYECKHE
CBOWCTBa TJIOKO3bl (B3auMmojeiictBue c¢ rumapokcuaom wmenu (II), okucieHne amMMHadHBIM
pactBopoM okcujia cepedpa (I), BoccranoBineHue, OpoKEHHUE TIFOKO3bI), HAXOXKIEHUE B TIPUPO/IE,
IPUMEHEHHE TJIIOKO3bI, OHOJIOrHYeckas pojb B >KU3HEACATEIBHOCTH OpraHU3Ma YeJoBeKa.
dorocunTte3. PpyKkTo3a Kak U30Mep IITHOKO3bI.

OK 01
OK 02
OK 04




Caxapo3a — mnpeicTaBUTEIb IUCAXapUJIOB, TUAPOJIU3 Caxapo3bl, HAXOXKJIEHUE B MPUPOJE U
MIpUMEHEHHE.

[Monucaxapuapl: KpaxMain M ILEJUII003a KaK MpUpOJHbIEe moauMepsl. CTpoeHue Kpaxmaia u
LEJUTFOJI03bI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA Kpaxmaia (THAPOJIN3, KaueCTBEHHAs PEaKIIUs
C MOJIOM)

Tema 5.4. Coaep:xkaHue y4eOHOro MaTepuaJia OK 01
Ousuko-xumudeckue |IpakTuyeckue 3aHATHSA OK 02
CBOMCTBA OK 04
T —, HpaKTI/I‘leCIfa}I pabota Ne9. «HoMeHknaTypa KUCI0pO10COAEPKAIINUX OPraHUYECKUX
OpraHHYECKHX COETUHEHUI. §
COE THHEHH TpuBunanpHas U MeXIyHapoJHas HOMEHKIATypa, XUMUYECKHUE CBOMCTBA, CIOCOOBI MOIYYEeHUs

CIUPTOB U (EHOJIOB, KAPOOHOBBIX KHCIIOT M 3()UPOB, allbACTHI0B 1 KeTOHOB. COCTaBICHUE CXEM

peaknuii (B TOM YHClIe IO HNPEJIOKEHHBIM IIEMOYKaM HPEBPALCHUI), XapaKTepU3YIOLIUX

XUMHUYECKHUE CBOICTBA KUCIOPOAOCOAEPKALIUX OPraHUUYECKUX COCTUHEHUH.

[TpakTuueckas padora NelO. «Xumudeckue M (U3HUYECKUE CBOMCTBA KHUCIOPOIOCOACPKAIINX

OPraHUYECKUX COCTUHEHUSY.

[IpoBenenue, HaOMIOJEHHME M ONMCAHHWE JEMOHCTPALMOHHBIX OIBITOB: T'OPEHHE CIHPTOB,

KAueCTBCHHBIC PEAaKIUU OJHOATOMHBIX CIUPTOB (OokucieHue dTtaHona okcuaom wmemu (1)),

MHOTOATOMHBIX CIIUPTOB (B3aMMOEHCTBUE rniepuHa ¢ ruapokcuaom meau (I1)), ampaerunmgon

(oxHcieHHe aMMHAa4YHbIM pacTBopoM okcuma cepedpa(l) u  rumpokcuaom wmeau  (I1),

B3aMMOJICIICTBHE KpaxMaiia ¢ MOJIOM), M3yUYE€HHE CBOMCTB pacTBOpa YKCYCHOM KUCIIOTBI
Pa3nes 6. A3oTcoaepkaniue OpraHi4ecKue CoOeJHHEHHUs
Tema 6.1. Coaeprxanue yueOHOIro MaTepuaJia OK 01
AMMHEL. AMUHBI: METHJIAMUH — MPOCTEUIINA MPEICTaBUTENIb AMUHOB: COCTaB, XUMHUYECKOE CTPOECHUE, OK 02
AMUHOKHCIIOTHI. ¢du3nyeckre 1 XUMHUYECKHE CBOMCTBA, HAX0XKIEHUE B IPUPOJIE. OK 04
benxu AMMHOKHCIOTBl Kak aM(OTepHble OpraHUYecKue coequHEeHus. PU3NUecKue W XUMHUYECKHUe

CBOMCTBa aMHMHOKHCIOT (Ha NpuUMepe TINMIuHA). buosnornueckoe 3HayeHHE aMHUHOKHCIIOT.
Ilenrtuapl.

benku xak nmpupoausie nmonumepsl. [lepBuuHas, BTopuyHas U TpEeTUYHAs CTPYKTypa OENKOB.
XUMHUYECKHEe CBOMCTBA OENIKOB: THAPOIIU3, IEHATYpaIsl, KAUeCTBEHHbIE PEaKLUU Ha OETIKU
KonrpoJsbHasi pagora 3 CTpyKTypa 1 CBOHCTBa OPraHUYECKUX BelecTs (1Mo pasaenam 3-7)

IIpakTnyeckue 3aHATHS

ITpakTryeckas padora Nell. «CBoiicTBa a30TOCOEPKALIMX OPTAaHUUECKUX COSTUHEHUI.
duznyeckre u XUMHUUECKHE CBOWCTBa aMUHOB (PEaKLUU ¢ KUCIOTaMH U TOPEHHSI) 1 aMUHOKHCIIOT
(na mpumepe riuuuHa). HabmoneHne u onucaHue AEMOHCTPALMOHHBIX OIBITOB: JI€HATypalus
OeJIKOB TP HarpPEeBAHUH, I[BETHBIE PEAKIIMH OEIKOB

Pa3nes /. BbICOKOMOJIEKYJISIPHBIE COCIMHEHUSI




Tema 7.1. Coaeprxanue yueOHOro MaTepuaJa OK 01
[InacTmaccsl. IIpakTHyeckue 3aHATHS OK 02
Kayuyku. Bonokna [Ipaktuyeckas pabora Nel2. «CuHTe3, aHamu3 U KIACCU(PUKAIMS BBICOKOMOJCKYIISPHBIX OK 04

COCTUHEHUN» IIK 1.1

OcCHOBHbIE TIOHATHSA XUMHHM BBICOKOMOJIEKYJIIPHBIX COEJUHEHHI: MOHOMEp, IIOJUMED,

CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEpPHU3alMM, CPedHss MoJeKyispHas Mmacca. OCHOBHbIE 2

METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUN — ITOJIMMEPU3ALUs U ITOJIMKOHICHCALIMSL.

[TpakTuyeckas pabora Nel3

O3HakomiieHHE ¢ 00pa3liaMd MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KayyyKOB:

Im1acTMacchl (MOJIMATUIIEH, OJUIPONMIEH, MOJIUBUHUIXJIOPU], TOJUCTUPOII); HATYpaJbHbIA U 5

CHUHTETHYECKHE Kayuyyku (OyTaaueHOBBIH, XJIOPOIPEHOBBIH M HM3ONPEHOBBIN); BOJIOKHA

(marypanbHble (XJIONOK, MIEPCTh, HIENK), HMCKYCCTBCHHBIC (AllETATHOE BOJOKHO, BHMCKO3a),

CHHTETHYECKHUE (KallpOH U JIaBCaH)
IpodeccnoHaILHO OPMEHTHPOBAHHOE colepKaHue (Coiep:KaHue PUKJIATHOT0 MOTYJIs1)* 34
Paznen 8. Xumusi B ObITY M IPOU3BOACTBEHHOI 1eATEIbHOCTH YeJI0BEKA OK 01
Tema 8.1. Coaep:xanue yueOHOro MaTepuaJia OK 02
XuMuyeckue 1)[IpaBuia KOJIOTHUECKU IETIECOO00PA3HOTO MOBEICHUS B OBITY M TPYIOBOW AEATEIBHOCTH B 5 OK 04
TEXHOJIOTHH 1IENAX COXPAHEHHs CBOETO 3/I0POBbsl M OKPYIKAIOIIEN IPUPOIHOMN CPEIBI. OK 07
B [TIOBCETHEBHOM . IIK 1.1
i IPOdECCHOHATEHOM 2)OnacHOCTh BO3JCUCTBHUS Ha )KUBBIC OPraHM3Mbl OPTaHUYECKHX BEIIECTB OTACIBbHBIX KJIaCCOB 5
ESTENLHOCTH HeNOBeKa (yrieBosoposl, CHUPTHI, (DEHOJIBI, XJIOPOPraHUYECKHE TPOU3BO/IHBIE, abJAETHIbI U 1. )

3) ITokazarenp npeaeabHO JOMYCTUMON KOHIIEHTPAIMK U €T0 UCTIONIb30BaHHE. 2

4) Ponb XuMHU B 00ECTIEYCHUH JKOJIOTHUECKOM, YHEPreTHYECKOM M MUIIEBOW 0E30MacHOCTH, 5

Pa3BUTHH MEAMILIMHBIL.

5) Co3nanue HOBBIX MaTepUAJIOB (B 3aBUCUMOCTH OT BHJIa MPO(EeCCHOHAIBHON AeITEeIbHOCTH), 5

HOBBIX HCTOYHHUKOB SHEPrUU (aJIbTEPHATUBHBIE HCTOUHUKH SHEPTUH).

6) IMoHsTHE O HAYYHBIX METOaX MO3HAHMUS BEUICCTB U XUMHUECKHX PEAKIIUIL. 2

7) IpencraBnenus 00 OOUMIMX HAYYHBIX MPUHIMIAX MPOMBIIUICHHOTO TONYYSHHS BaKHEHIIINX 5

BellecTB (Ha MpUMepax IPOU3BOJICTBA AMMHAKA, CEPHON KHUCIIOThI, METAHOJIA).

8) XuMHsl ¥ 310pOBbE YEIOBEKA. 2




9) IlpaBuna 0Ge30MacHOrO HCIOJIB30BAHUS JIEKAPCTBEHHBIX IPENapaToB, OBITOBOM XUMHH B

. 2

MIOBCEIHEBHOM JKHU3HH.

IIpakTnyeckue 3aHATHS

10) ITpakTHueckas padora Neld. «I[IpuMeHeHHE XUMUYECKHUX BEIIECTB M TEXHOJIOTHIA C yU4ETOM
Oynyiieit mpoecCHoHANBHON ACSITETLHOCTIY. 2
11) Pemenue kefic-3a1a4 o TeMaM: IUIIEBbIE IPOAYKThI, OCHOBBI PalliOHAIBLHOTO MUTAHUS. 5
12) Baxueliye cTpouTenbHble U KOHCTPYKLMOHHBIE MaTepHaJIbl. 5
13) CenbckoX035HCTBEHHOE MTPOU3BOICTBO. 5
14) Kpacku, crekiio, kepaMuka, MaTepUabl JJs 3JIEKTPOHUKH. 5
15) Hanomarepuabl, TEKCTUIbHbBIE BOJIOKHA. 5
16)IcTOYHNKY SHEPTHH, OPTaHUYECKHUE U MUHEpaIbHbIE y100peHNUs. 5
17) JlexkapcTBEeHHbIE U KOCMETHYECKHE TpernapaThl, ObITOBAas XHUMHs, MaTepUalbl U3
HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH. 5
3ammra: IlpencraBneHue pe3ynbTaTOB peIIeHUS Kelc-3a1ad B (opMe MHHHU-IO0KIIAIa
(tormyckaeTcs UCTONIb30BaHUE rpauUeCKUX U MPE3EHTAIIMOHHBIX MaTepHaIOB)
KoncyabTauus Ponbs Xxumuu B npodhecCHOHATBHON JeSITEIbHOCTH. 2
IIpoMeskyTOUHasi aTTeCTALMS N0 AUcHMIIMHE (TuddepeHInpoBaHHbBIN 3aueT) 2
Bcero 78




3. YCJIOBUA PEAJIM3AIIMUA TIPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM
JANCHUIIJIMHBI

3.1. TpebGoBaHus K MUHUMAJIBHOMY MAaTePHAJIbHO-TEXHUYECKOMY O0ecle4eHUI0

Jlnist peanu3anuy mporpaMMBbl TUCHUTUTHHBL JOHKHBI OBITH IPEyCMOTPEHBI CIEAYIONINE
CHeIUalbHbIe TIOMEIIEHUs: Yy4eOHbI KaOWHET XMMHM W/HIM Y4eOHOW XUMHYECKOM
nabopaTopuu.

OGopynoBaHue y4eOHOro KaOuHeTra  (HArJISIHbIE  MOCOOMA):  HAOOPHI
IapOCTEPKHEBBIX MOJENEed MOJEKYd, MOJEIN KPUCTAJUIMUYECKUX PEIIETOK, KOJIJICKIIMU
MPOCTHIX U CIIOKHBIX BEMIECTB W/WJIM KOJUICKIIUU MOJUMEPOB; KOJUICKIUS TOPHBIX MOPOJ U
MUHEPAJIOB, Tabua MeneneeBa, yueoHbie GuIbMbI, HIU(PPOBBIE 00pa30BATEIbHBIE PECYPCHI.

Texnuueckne cpeacrBa 00y4eHHsi: KOMIBIOTEP C YCTPOUCTBAMU BOCHPOU3BEICHUS
3BYyKa, IPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C 3KPAaHOM, MYyJIbTUMEIUNHAS JOCKA.

OobopynoBanue Jadoparopun U padouux MecT Ja00PATOPUH: MEH3YPKH, TUIIETKU-
KareJIbHUIIbI, TEPMOMETPBI, MUKPOCKOIL, JIYIIbI, IPEAMETHBIE U TIOKPOBHBIE CTEKJIA, MJIAHIIETHI
JUISL KaleJIbHBIX peakiuii, (uiIbTpoBaibHas OyMmara, CTEKISHHBIE MPOOUPKHU, PE3UHOBBIC
npoOku, (poHapuKH, HAOOP PEAKTUBOB, CTEKJISHHBIC MAJIOYKH, IITATHUBBI JJIsI MPOOUPOK;
MEpPHBIC ITWIHMHIPBI, BOPOHKH CTCKJISTHHBIC, BOPOHKH JICTUTENbHbIC MumHapraeckue (50-100
MJT), CTYTIKH C NIECTUKOM, (hapdopoBbIe YaIIKH, MUHIIETHI, GUIBTPHI OyMakHbIE, BaTa, Mapid,
YaCOBBIE CTEKJIA, AJIEKTPOIUIMTKH, Ja0OpaTOPHBIC IITATHUBBI, CIIUPTOBBIE TOPEIKU, CHUYKH,
npuOop JUIsl MONTydeHHs Tra3oB (WM MPOOUpKa C Ta300TBOJIHOM TpyOKoOif), AepxkaTenu Ais
NPOOUPOK, CKIISTHKU JJII XPaHEHUs PEaKTHBOB, Pa3aTOYHBIC JOTKH; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mm); mmarenyd; MUHLETHI; TUTEIbHBIC MIUMIBI; CEKYHIOMEpHI (TaliMephl),
MepHbIe Tpooupku (Ha 10—20 mut) 1 MmepHBbIe KO0 (25, 50, 100 1 200 M), BoasHas 6aHs (Mau
TEPMOCTAT), CTEKJSIHHBIC MAJIOYKW; KOHMYECKHEe KojoObl mis tutpoBanus (50 u 100 mu);
WHJUKATOPHBIE TOJOCKUA s ompeaeneHuss pH u cranmapTHas HMHIUKATOpHAs IIKAJa;
YHUBEpCcaldbHbI UHAUKaTOp; nunetku Ha 1, 10, 50 mun (wnm mozatopel Ha 1, 5 u 10 mn),
OropeTKH NI TUTPOBAHUS, MeaunuHCkue mmpuibl Ha 100—-150 mu, maGopatopHbie W/UIH
aHaNIMTUYECKUE Bechl, pH-MeTpbl, cylmmibHbIN mKad, U 1p. 1ad0paToOpHOE 000PYI0BAHUE.

3.2. UndopmannoHHoe o0ecneyeHne peajin3alui NporpaMmmbl
Jlns peanuzaiuy mporpaMMbl OMOIMOTEYHBIN (GOHT 00pa30BaTEILHON OpraHU3aIuu JOJIKEH
UMETh MeYaTHBIC W/WIIH AJIEKTPOHHBIE 00pa3oBaTebHbIC U HH(POPMALIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIE IS UCTIOTb30BAHMS B 00pa30BaTEIBHOM IPOIIECCe, HE CTapIIe MATH JIET
C MOMEHTA U3JIaHHS.
JIns cTy1eHTOB:
1. Ta6puensn O.C, OctpoymoB W.I'. Xumus mist npodeccuii u cnenuanbHOCTER
TEXHUYECKOTO PO YIeOHHK TS CTYA. YUpeKACHUN cpel. mpod. oOpa3oBanus. —
M., 2021.
2. Tabpuensa O.C, OctpoymoB W.I"., Octpoymosa E.E. u ap. Xumus st npodeccuii u
CTEIMATBLHOCTEH €CTECTBEHHO-HAYYHOTO MPOPUIIS: YUSOHHK TSI CTYI. YUPEKICHUH
cpen. mpod. odpazoanusi. — M., 2021.



3. Tabpuemnsa O.C., OctpoymoB W.I'. Xumus aiist nmpodeccuii u crienuaibHOCTeH
COLMATBHO-3KOHOMHUYECKOTO ¥ TYMAaHUTAPHOTO PO UIel: yueOHHK ISl CTYI.
yupexaeHuil cpea. npod. oopazosanus. — M., 2021.

4. Epoxun FO.M., Koanesa U.b. Xumus mis npodeccuit u cnenuaibHOCTENR TEXHUIECKOTO
U €CTECTBEHHO-HAYYHOTO Mpoduieil: ydeOHUK AJIs CTY/l. YUPEKIECHUH cpell. mpod.
obpazoBanus. — M., 2021.

WNuTepHer-pecypcesl:
www.chem.msu.su (DiiekTpoHHast ONOIMOTEeKa IO XUMHUH).
www.enauKi.ru (narepHeT-u3nanue s yauteneid « ECTeCTBEHHbIE HAYKN).
www.lseptember.ru (MeToaudeckas razeta «IlepBoe ceHTAOPs»).
www.hvsh.ru (xxypHan «XuMus B IIKOJIE»).
WWW.hij.ru (kypHam « XUMHS ¥ )KA3HBY).
https://ege.sdamgia.ru/ pemry EI'D
http://himege.ru/teoriya-ege-himiya/ xumus «Iloaroroska k EI'9»



http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/
http://himege.ru/teoriya-ege-himiya/

4. KoHTpPOJIb ¥ OLIEHKA Pe3yIbTATOB OCBOCHUS TUCUUILTHHbBI

KoHTpo1b M oOleHKAa pPACKpHIBAIOTCS Yepe3 YCBOCHHBbIE 3HAHUS W NPUOOPETEHHBIE
oOy4JaImuMHCs yYMEHUS, HallpaBjieHHbIe Ha (popMHUpoBaHHE OOMIMX U MPOQPECCHOHATBHBIX
KoMmreTeHIui. KoMneTeHIuu JOKHBI OBITh COOTHECEHBI ¢ MPEIMETHBIMU pe3yabTaTamu. J{is
KOHTPOJISI M OLICHKU PE3YJNbTaTOB 00YUYEHUS IMPENoJaBaTeilb BbIOMpaeT (HOPMBI U METOMBI C
y4eToM npodeccuoHaIn3alui 00y4eHus o MporpaMMe TUCLUILIUHBL.

Oob6masi/npodeccuoHanbHas Pasnen/Tema Tun OLEHOHBIX
KOMIIeTEHII U MeponpusiTHii
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3a/1a4 MpoeCCHOHATBHOMN IeATeIFHOCTH Tema 2.1,2.2
MPUMEHUTEIHHO K Pa3INuHbIM KOHTeKcTaM | Tema 3.1 TectupoBanue
Tema 4.1 VYcrHblii onpoc
Tema 5.1-5.4 Pemenue pacuéTHbIx 3aaa4
Tema 6.1 HaOmronenue 3a xogoM
Tema 7.1 BBIIIOJIHEHUS TIPAKTUKO-
Tema 8.1 OPUEHTHPOBAHHBIX 3aJaHUI
OK 02. Mcnonb30BaTh COBPEMEHHbBIE Tema 1.2, 1.4, [Ipencrasnenue
CpeJ/IcTBa MOUCKa, aHAIIN3a U 1.6,1.7 pe3yNIbTaToB
MHTEpIIpETaluy HH(OpMaLnu, U Tema 2.1,2.2 IIPAKTUYECKUX U
nH(pOpMAIIMOHHBIE TEXHOJIOTHH JIJIsI Tema 4.1, 4.2 71a00paTOPHBIX pabOT
BBITIOJIHEHHMS 33714 MPOGECCHOHATBHOM Tema 5.2-5.4 [IpoBenenne XMMUYECKOTO
NEeATEILHOCTH Tema 6.1 AKCIICPUMEHTA
Tema 7.1 Brinosinenue
Tewma 8.1 KOHTPOJIbHBIX
OK 04. Tema 1.7 pabor 1o
O} dexTUBHO B3aUMOICHCTBOBATH U Tema 2.1,2.2 pasziejiaM I1CHUILIAHBI
pa60TaTb B KOJIJIEKTUBE U KOMaHIE Tema 41, 4.2 O1neHka caMoCTOSITEILHO
Tema 5.2-5.4 BBITIOJIHCHHBIX 3aJJaHUIN
Tema 6.1 3amura penieHus Keic-
Tema 7.1 3a1ay4 (c yuyeToMm Oyaymiei
Tema 8.1 npodeccuoHaNbHOM
OK 07. ConeiicTBOBaTh COXPaHEHUIO Tema 1.7 JIeSITEIIbHOCTH )
OKPYXaroIIeH Cpebl, Tema 5.1 Brinonnenue 3aganui
pecypcocOepekeHn o, pUMeHTh 3HaHust | Tema 8.1 IIPOMEKYTOYHON
00 U3MEHEHUH KJIMMAaTa, TPUHITUTIBI aTTecTaluu
OepeKIMBOTr0 MPOU3BOJICTBA, FIPPEKTUBHO
JICHCTBOBATh B YPE3BbIYANHBIX CUTYAILIUIX
K 1.1 HaGmronenue 3a xomom
Kontponuposars cocrosHue paboumx | Tema 1.2 BBITIOJIHCHUS IPAKTHKO-
MECT U O0OpYJIOBAHMS HA YYacTKE B Tema 1.7 OPHUEHTHPOBAHHBIX 3aJaHUI
COOTBETCTBHH C TPEOOBAHUAMH OXPaHbI Tema 1.6 Ipencrasnenne
Tema 8.1 pe3yJIbTaTOB
TpyZza.
Tema 3.1 IIPAaKTUYECKUX U
1a00paTOPHBIX pabOT
[IpoBeaeHne XUMHUUECKOTO
IKCIIEPUMEHTA
Brinosninenue
KOHTPOJIBHBIX
pabot 1o
paszzesaM AUCLHUILIUHBL.










