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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOI'O IIPEJIMETA
XUMus
1.1. Ob6saacTh NpUMeHEeHHUs TPOrPAMMBI
Pabouas mporpamMa y4yeOHOro IpeaMeTa SBJISETCS COCTAaBHOM YacTbhiO MPOrpaMMHO-
METOAMYECKOIO  CONpPOBOXJAEHUS  oOpasoBaresbHOM  mporpammel  (OIl)  cpeanero
npodeccuonansaoro obpazosanusi (CIIO) mporpamMMbl TOATOTOBKH CIEIUATHCTOB CPEIHETO
3BeHa 10 creuuanbHocTd 09.02.13 «MHTerpauus pemeHUl ¢ OPUMEHEHUEM TEXHOJOTUM

HCKYCCTBECHHOI'O MHTCIIJIICKTA» .

1.2. MecTo y4eOHOro npeaMera B CTPyYKType IPpOrpaMMbl NOATOTOBKH CHENHAJINCTOB
CpeHero 3BeHa
VYuebHblil mnpenmer «XuMHsD» SBISETCS IMpeAMETOM 0011e00pa3oBaTeabHOIO IMKIIA

(0a30BbIil ypOBEHB).

1.3. llesin 1 3agqa4uM y4eOHOr0 MpeaMeTa, Tpe00BaHU K Pe3yJIibTATaAM OCBOCHHS Y4eOHOro
npeaMera
1.3.1 Leau yuyeOHOro npeamera

CogepxaHuie mporpamMmbl y4eOHOro THpeameTa «XHUMHUS» HAIpaBlIEHO HA JIOCTHXKEHUE
CIIEIYIOIINX IIeNIeH:

— (hopMUpOBaHHE CHUCTEMbl XHMUYECKMX 3HAHUM KaK BaXHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B OCHOBE KOTOPOM JIeKaT KIIIOYEBbIE MOHATHUS,
dbyHIaMEHTaIbHBIE 3aKOHBI M TEOPUM XUMHUHU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M TTOHMMaHUE
CYIIHOCTH JIOCTYITHBIX 000OIIEHN MHUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpUEH
UX Pa3BUTHUA U CTAHOBJICHUS;

— ¢opMUpOBaHUE U PA3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX MMO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HEOOXOAUMBIX AJisi MPUOOPETeHUS YMEHUW OPHUEHTUPOBATHCS B MHPE
BEIIECTB M XUMHUYECKUX SIBIICHUM, HMMEIOLIMX MECTO B TMpPUPOJE, B MPAKTUUYECKON U
MMOBCEAHEBHOM XKU3HU;

— pa3BUTHE YMEHUH U CIOCOOOB JI€ATEIbHOCTH, CBA3aHHBIX C HaOJMIOACHUEM W
OOBSICHEHMEM XUMHUYECKOTO DKCIEPUMEHTA, COOJIIOICHUEM TpaBUil 0€30MacHOTO OOpaIIeHust ¢

BCIICCTBaAMU.



1.3.2 Ilnanupyemble pe3yJibTaAThl 0OCBOEHHS Y4eOHOro npeamMera B cooTBeTcTBUU ¢ PI'OC

CIIO u Ha ocaoBe ®PI'OC COO

Koa n
HaMMeHOBaHHE
¢opmupyembIx
KOMIeTeHIni

Inanupyembie pe3yJbTaThl

O6mue

IIpeameTHbIC

OK 01. Beibupats
CHOCOOBI PeUICHNUS
3amaq
npoQeCCUOHANTBHOM
JIeSITeIIbHOCTH
OPUMEHHUTENBHO K
Pa3IHYHBIM
KOHTEKCTaM

JIMYHOCTHBIE Pe3yJabTAThI I0JKHbI
0Tpa:KaTh B YaCTH:
TPYAOBOI0 BOCIUTAHMSA:

TOTOBHOCTB K TPy, OCO3HAHHE
IICHHOCTH MacTePCTBa, TPYIOII00uE;
TOTOBHOCTh K aKTUBHOM
JIEATSIIBHOCTH TEXHOJIOTUICCKON 1
COIMAJIbHOM HAMPaBJIEHHOCTH,
CMOCOOHOCTh MHUIIMUPOBATD,
TUTAHUPOBATH U CAMOCTOSITEIIFHO
BBITIOJTHATH TaKYIO JESTEIbHOCTH;
MHTEpEC K Pa3IMYHbIM cepam
po¢eCCHOHANBHON IS TeIHHOCTH.

MeTtanpeaMeTHbIe Pe3yabTAThl
JOJIKHBI 0TPAXKATH:

OByajeHne YHHBEPCATbHBIMH
yueOHbIMH M03HABATEIbHBIMH
JNefCTBUSIMMU:

a) 0a30BbIe JJOTHYECKHE AeHCTBUA.

CaMOCTOATENBHO (POPMYIUPOBATH U
aKTyaJIN3UPOBATh MPOOIIEMY,
paccMmarpuBarh €e BCECTOPOHHE;
YyCTaHaBJIUBATh CyIlIeCTBeHHLIﬁ
NPU3HAK WM OCHOBaHUS IS
CpaBHEHUS, KJIacCH()UKALUH 1
0000I1IeHUS;

OIIPENIEeISITh LEeNH ACSTEIbHOCTH,
3a/1aBaTh NapaMeTpPhl U KPUTEPUH HX
JIOCTHKEHUS;

BBISABJIATH 3aKOHOMEPHOCTH U
NPOTHBOPEYHS B pACCMaTPHBACMBIX
SIBJICHUAX

BHOCHUTb KOPPEKTHUBEI B
JeATeIbHOCTh, OLCHUBATD
COOTBETCTBHE PE3YJIbTATOB LISIISIM,
OIICHUBATb PUCKH HOCJ'IeI[CTBI/Iﬁ
JIeSITeIIbHOCTH.

0) 0a30BbIE HCCIIEIOBATEILCKIE
nelicTBUA:

BJIaIeTh HABBIKAMH y4eOHO-
HCCIIEIOBATENIbCKON U IPOEKTHOM
JIeATENBHOCTH, HABBIKAMU
paspemeHus mpobiem;

BBIABJIATH IPUYUHHO-CIICACTBCHHBIC
CBSI3U U aKTyaJIU3UPOBATh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEILCHUS,
HaxXOJUTh apryMEHTBI IJIs
JIOKa3aTeNnbCTBA CBOMX
YTBEPKICHUH, 33/1aBaTh MapaMeTphl
U KPUTEPUU PELICHMUS;
AHAJIM3UPOBATH MOJIYYEHHBIC B X0O/1€

JMcHuNIMHAPHBIE Pe3YJIbTAThI A0KHbI
0TpaKaTh:

IIP6 01. chopMHPOBAHHOCTH MPEICTABICHHINA:
0 XMMHYECKOH COCTaBJIAIOIEH
€CTECTBEHHOHAYYHOH KapTHHBI MUpa, POJIU
XVMUH B TIO3HAHUH SIBJICHUH TIPUPO/IBI, B
(OPMHPOBAHUM MBIIUIEHHUS U KYJIBTYPBI
JIMYHOCTH, €€ (PYHKIIHOHAIbHON
IPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHHS
MPaKTHYECKHX 33134 U S9KOJIOTHIECKU
00OCHOBAaHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO 1 IIPUPOAHON Cpee;

IIP6 02. BnageHre CUCTEMON XUMUUYECKHUX
3HaHMH, KOTOpast BKIIOYACT:
OCHOBOIIOJIAralOLINE MTOHATHS (XUMUYECKHUHA
9JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka
aToma, s-, p-, d-3JIEKTPOHHBIE OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
ANIEKTPOOTPHULIATEIEHOCTD, CTETICHb
OKHCJICHHSI, XUMUYECKas CBSI3b, MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIN 00beM,
YTIIEPOIHBIH CKeNeT, GYHKIMOHATbHAS
TpyIna, paguKail, H30Mepusi, H30MEPHI,
TOMOJIOTHYECKHH psill, TOMOJIOTH,
YTIIEBOJOPO/IBI, KHCIOPOI- U

a30TCOAEp KalNe COCTUHEHHS, OMOIOTHYECKH
AKTHBHBIE BEIIECTBA (YIJIEBOJIbI, XKHUPHI,
0emKM), MOHOMED, MOJIMMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIUHEHNSI,
KPHUCTAJUIMYECKasl PEIIeTKa, TUITbI
XUMHUUYECKHUX PEaKIHH (OKHCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIE, IK30-U
SHJIOTEPMHUYECKHUE, PEAKIIN HOHHOTO
o0MeHa), pacTBOp, TCKTPOIIHTEI,
HE3JIEKTPOJIUTEI, SJIEKTPOINTHIECKAS
JIMCCOIMAITNSL, OKUCITUTENb, BOCCTAHOBHTEIT,
CKOPOCTb XUMHYECKON peaKkInu, XUMHYECKOE
paBHOBECHE), TEOPHUH U 3aKOHBI (TEOPHUs
XHUMHUUYECKOTO CTPOCHHS OPraHUYEeCKUX
BemecTB A.M. ByTneposa, Teopus
ANEKTPOIUTHYECKOI TUCCOLMAIINH,
nepuoauueckuii 3akox J[.11. Menneneesa,
3aKOH COXpaHEHHUsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJITYECKHH SI3bIK XUMUH,
(axToNIOTMYECKNE CBE/ICHHS O CBOICTBAX,
COCTaBe, MOJyYEHHN U OE30M1aCHOM
HCIIONIb30BAaHNH BayKHEHIINX HEOPTaHUIECKUX
1 OpPraHUYECKHX BEIIECTB B OBITY U
MIPaKTHYECKOH AeATeIbHOCTH YEJIOBEKa;

IP6 03. chopMHUPOBAaHHOCTh YMEHUI
BBISIBISITh XapaKTePHbIe PHU3HAKU
B3aUMOCBSI3b U3yUYCHHBIX TOHSITHIH,
MIPUMEHSTh COOTBETCTBYIOIINE MOHATHS TIPH
OIMCAaHNH CTPOCHUS U CBOMCTB
HEOPraHUYECKHX U OPraHUYECKHX BEIIECTB U




peLIeHusE 3a71a491 Pe3yIbTaThl,
KPUTHYECKH OLICHUBATh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH
M3MCHEHHE B HOBBIX YCIIOBUSIX;

—  yMeTbh [IEPEHOCUTH 3HAHHMS B
MO3HABATEJILHYIO M IIPAKTHYECKYTO
00J1aCTH KU3HECATSILHOCTH.

UX IPEBPAIL€HH; BBISBIATh B3aUMOCBSI3b
XUMHMYECKHUX 3HAHUHN C MOHATUSIMU U
MIPEICTaBICHUAMU IPYTUX
€CTECTBEHHOHAYYHBIX NIPEIMETOB;

I1P6 04. chopMupOBaHHOCTH YMEHUI
HCIOJIb30BaTh HAUMEHOBAHUS XUMUUECKUX
COEIMHEHUH MEXTyHAPOIHOTO COI03a
TEOPETUUECKON U NPUKIATHON XUMHUU U
TPUBHUAIbHBIC HA3BaHNS BAKHEHIINX BEIIECTB
(aTHMITeH, aneTHIICH, TANLIEPHH, (PEHOI,
(bopManbaeruy, yKkcycHasi KHCIIOTa, TIIUINH,
YIrapHbIU a3, YIJIEKUCIbIN Ta3, aMMHUaK,
raieHas U3BeCTb, HETaIlleHas U3BECTh,
MUTHEBAS COJa U APYTHX), COCTABIATh
(opMyJIBl HEOPTaHUYECKUX M OPTaHUYECKUX
BEIIECTB, YPABHEHHS XUMUYECKUX PEaKIUi,
OOBSICHATH X CMBICI; TOJITBEPIKAATH
XapaKTepHble XUMHUECKUE CBOIICTBA BEILIECTB
COOTBETCTBYIOIINMH 3KCIICPUMEHTAMH 1
3aIUCsAMH ypaBHEHUH XUMHIECKUX PEaKIni;
IIP6 05. chopMHPOBAaHHOCTH YMEHHI
yCTaHaBJIMBATh NPUHAIICKHOCTD U3YIEHHbBIX
HEOPraHWYECKHUX U OPTaHUYECKHX BEIIECTB K
OTIpeJIeNIEHHBIM KJIaccaM U IpyInaM
COEIMHEHHH, XapaKTepU30BaTh UX COCTaB U
Ba)KHEWILIME CBOMCTBA; ONPENENATh BUIbI
XUMHUYECKHX CBs3el (KOBaJCHTHAsI, HOHHas,
MeTaJUIn4ecKas, BOJOPOIHAs), TUITHI
KPHCTAIIIMYECKUX PEIIETOK BEIECTB;
KIIacCU(PUIIPOBATh XUMHUYECKHE PEAKIIUH;
IIP6 07. chopMHPOBAHHOCTH YMCHHI
TIPOBOAUTD PACUETHI 10 XUMHUECKAM
(dopMysiaM 1 ypaBHEHHSIM XUMHIECKUX
PEaKIuii ¢ NCIOJIb30BAHNEM (PU3NIECKUX
BEJIMYMH, XapaKTCPU3YIOIINX BEIECTBA C
KOJINYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBHUS) ra30B, KOJIUYECTBA
BEIIIECTBA; UCIIOJIH30BATh CHCTEMHBIE
XUMHWYECKHE 3HAHUA JUIS IPUHATHS PEIIeHNI
B KOHKPETHBIX )KM3HEHHBIX CUTYAIHSIX,
CBSI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHECHUEM.

OK 02. Ucnonp3oBaTh
COBpPEMCHHBIC
CpeICTBa MOUCKA,
aHanmm3a u
HHTEPIpETANNN
nHPOPMALUHU U
MHPOPMALMOHHBIE
TEXHOJIOTHH IS
BBINOJTHEHHS 3a71a4
npodeccnoHaTbHOMI
JIeSITETTHHOCTH

JIMYHOCTHBIE Pe3yabTAThI J0JIKHBI

O0TpPaXKaTh B YaCTH:

LHEHHOCTH HAYYHOI0 MO3HAHMA:

—  cOopMHPOBAaHHOCTh MUPOBO33PCHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U
0OIIIeCTBEHHOH MTPAKTHKH,
OCHOBAaHHOT'O Ha JUaJIOTe KyJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTA B NOJIUKYJIBTYPHOM
MHpE;

—  COBEPILIEHCTBOBAHUE S3bIKOBOU U
YUTATEIbCKOM KYJIbTYphI KaK
CpelCTBa B3aUMOECHCTBUS MEXKIY
JIIOIbMU U TTIO3HAHUA MUpa.

MeTanpeaMeTHbIe Pe3yJbTAThI

JOJKHBI 0TPAkKaATh:

OByageHne yHHBePCATbHBIMH

Y4eOHbIMH M03HABATEIbHBIMH

el CTBUSIMU:

JducuuniauHapHblie (mpeaMeTHbIE)
Pe3yabTATHI H A0JKHBI OTPAXKATH:

IIP6 06. BiameHre OCHOBHBIMH METOLAMU
HAYYHOTO TIO3HAHUS BEIIECTB M XUMHYCCKIX
sIBIICHUH (HaOMI0IeHAe, H3MEpEHHE,
SKCIIEPUMEHT, MOJICTTUPOBAHUE);

IP6 07. chopMUPOBAaHHOCTh YMEHUI
TPOBOJUTH PACYETHI [0 XMMUYCCKUM
(dbopMynaM U ypaBHEHHUSIM XUMHUICCKHUX
peaxuuii ¢ NCHOIb30BaHUEM (HU3NIECKUX
BEIMYHH, XapaKTEPU3YIOIINX BEIIESCTBA C
KOJIMYECTBEHHOH CTOPOHBI: MacChl, 00beMa
(HOpMaNbHBIC YCIIOBHS) ra30B, KOJIUYECTBA
BEIECTBA; UCIOJIb30BaTh CHCTEMHBIE
XUMHYCCKHUE 3HAHUS JUIS IPUHSITHS PEIICHUI
B KOHKPETHBIX KI3HCHHBIX CUTYAaIUsX,
CBSI3aHHBIX C BEIIECTBAMM U UX
MIPUMEHCHUEM;

IIP6 08. chopMUpOBaHHOCTH YMEHHI
[UTAHUPOBATh U BBITTOJHITE XUMUYECKUAN
SKCIEPUMEHT (MPEBPAIIECHHUS OPTAaHUIECKUX




B) padoTa ¢ nHpopManuei:

BJIAJICTh HABBIKAMH IOJTyYCHHUSI
nH(opManuK N3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSTEIHEHO
OCYIIECTBIISATD IIOUCK, aHAIIU3,
CHCTEMaTH3aLUIO U HHTEPIPETALHIO
UHGOPMAILINH PA3IHYHBIX BUIOB U
(hopM TpecTaBIICHIS;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX
(opmarax ¢ y4eToM Ha3HauUCHHS
MHGOPMALUH ¥ [IeTIeBOM ayAUTOPHH,
BEIOMpAst ONITUMATBHYIO (GOPMY
NPE/ICTABICHUS U BU3yallU3alluy;
OLICHUBATH JOCTOBEPHOCTD,
JETUTUMHOCTD HHPOPMaLUH, ee
COOTBETCTBHE PABOBBIM U
MOPaJIbHO-ATHYECKHM HOpMaM;
BJIAJICTh HABBIKAMH PACIIO3HABAHUS U
3alMThl HHOPMAIHH,
nHpopManMoHHO# 6e30macHOCTH
JMYHOCTH.

BEIIECTB IIPY HarpeBaHUH, MOJTy4YECHHE
STHJIEHA U U3YyYEHHE €TO CBOICTB,
Ka4eCTBEHHBIC PEAKIMH Ha aJIbJACTUbI,
KpaxmaJ, YKCYyCHYIO KHCJIOTY; IeHaTypalus
0€JIKOB IPH HarpeBaHUM, IIBETHHIC PEAKIHN
0€JIKOB; MPOBOJNTH PEAKIIUH HOHHOTO
00OMeHa, OIPEAEIATh CPEAY BOAHBIX
pacTBOPOB, KAUECTBEHHBIE PEAKIINHU Ha
cynbdat-, KapOoHAT- U XJIOPU-aHUOHBI, Ha
KaTHOH aMMOHUS; PEIaTh
9KCTIEPUMEHTAIbHBIC 331a41 IO TEMaM
"Metamner" u "HemeTaisl'") B COOTBETCTBUN
C MpaBWJIAMH TEXHUKHU 0€30MaCHOCTH MPHU
00pallleHNH ¢ BEIECTBAMU U JIAOOPaTOPHBIM
000py/I0BaHNEM; MIPEJCTABIISATH PE3YJIbTATHI
XMMHUYECKOTO SKCIIEpUMEHTa B (hOpMeE 3alnCH
YPaBHEHHI COOTBETCTBYIOIUX PeaKkuuii u
(opMyJIUPOBATH BHIBOJIBI HA OCHOBE ITHX
PpE3yIbTaToB;

IIP6 09. chopMHPOBaHHOCTH YMEHHUS
aHAIM3UPOBATH XUMUIECKYI0 HH(OPMALHIO,
MOTy4aeMyI0 U3 Pa3HBIX HICTOUYHUKOB
(cpencTB MaccoBoi MH(OPMALH, CETh
WHTepHeT U apyrue).

OK 04. D¢ddextrBHO
B3aMMOJICHCTBOBATh U
paboTath B
KOJIJIEKTHUBE U
KOMaH/Ie

JIn4HOCTHBIE pe3yabTaThl 10/I5KHbI
OTPAKATH B HaCTH:
IrpaKIaHCKOIo BOCIIMTAHUS:

TOTOBHOCTb BECTU COBMECTHYIO
JACATCILHOCTh B MHTEPECAX
T'pakKIaHCKOTO 06H.[€CTB8.;
YMEHUEC B3aUMOJICHCTBOBATH C
COIMAJIbHBIMU UHCTUTYTaMH B
COOTBECTCTBHUHU C UX CI)yHKI_[I/ISIMI/I u
Ha3HA4YCHUCM.

MeTanpeaMeTHbIe Pe3yabTaThl
JOJIKHBI 0TPAXKATh:

Osiiaenne yHUBEPCAIBHBIMH
KOMMYHHKATHBHBIMU 1eHCTBHMU:
0) coBMecTHas /1eATEJIbHOCTD!

MOHUMATb U HCIOIb30BAThH
MpeuMyIIecTBa KOMaHIHON U
WHIUBUIYTBHON paboThI,
IMPUHUMATB LETU COBMECTHOM
JIeSITEIbHOCTH, OPraHU30BLIBATh U
KOOPAWHHUPOBATH AEHCTBHSA IO €€
JIOCTIDKEHHUIO: COCTABIIATh IIaH
JIEHCTBUH, paclpeneNsaTh POJH C
y4eTOM MHEHUH y4aCTHHKOB
00Cy>1aTh pe3yIbTaThl COBMECTHON
paboTHI.

OByajieHre YHHBEPCATbHBIMH
peryJsiTuBHBIMU I CTBUAMM:
r) NpUHSATHE ceOsl U IPYTruX JIKOIei:

MPUHUMATH MOTHBBI U apTYMEHTBI
JIPYTHUX JIIO/IeH IPU aHaJIN3e
Pe3yNbTaTOB AEATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO
JIPYTHUX JIIO/ICH HA OITHOKH;
pa3BUBaTh CIIOCOOHOCTH IIOHMMATh
MHD € MTO3UIUH IPYTOr0 YeJIOBEKa.

JucuMniauHapHble (peIMeTHbIe)
Pe3yJabTaThl H A0JKHBI OTPAXKATh:

I1P6 08. chopMUPOBAHHOCTH YMECHUI
IUIAaHUPOBATH M BBITIOJIHATH XUMHYECKUI
SKCHEPUMEHT (TIpeBpaIleHUs] OPTaHUIECKUX
BEIIIECTB NPH HATPEBaHUU, ITOJTyUYeHHE
STHJIEHA U U3yYEHHE €TO CBOICTB,
Ka4eCTBEHHBIC PEAKIMH HA aJIbJACTUbI,
Kpaxmal, yKCYyCHYIO KHCIIOTY; JeHATypaIys
0€JKOB NpH HArPEBaHUH, IIBETHBIE PEAKINN
0€JKOB; MPOBOANTH PEAKIIUH HOHHOTO
oOMeHa, OPeIeNATh CPEAY BOIHBIX
pacTBOPOB, KaUECTBEHHBIE PEaKIH Ha
cynb(ar-, kapOoHaT- U XJIOPU/I-aHUOHBI, HA
KaTHOH aMMOHHUSI; PeLIaTh
SKCIEpUMEHTANbHBIC 3a[a4H 110 TeMaM
"Mertamns" u "Hemetamisl") B COOTBETCTBHH
C NIPaBWJIAMH TEXHUKHU O€30MIaCHOCTH NPH
00pallleHNH ¢ BENIECTBAMHU M J1JA00PaTOPHBIM
000py/I0BaHNEM; TIPEJCTABIISATH PE3YJIBTATHI
XMMHYECKOTO SKCIIEPUMEHTA B (hOpMeE 3alnCH
YPaBHEHHI COOTBETCTBYIOINX peaknuii n
(opMyIJIMPOBaTH BEIBOJIBI HA OCHOBE 3THX
pe3yJIbTaToB.




OK 07.
ConeiicTBOBaTh
COXPaHCHHIO
OKPYIKaIoIIeH Cpe/ibl,
pecypcocOepexeHuto,
MPUMEHSTH 3HAHUS 00
M3MEHEHNH KIUMAaTa,
TIPHHITHIIBT
OepeKITHBOTO
MIPOM3BOJICTBA,

3¢ dexTHBHO
JIEUCTBOBATH B
Ype3BhIUATHBIX
CUTYyAIHUAX

JIMYHOCTHBIE pe3yabTaThbl J0KHBI
OTPpaKaThb B YaCTH:
IKOJOTHYECCKOIo BOCIUTAHUA:

c(hOPMHUPOBAHHOCTH IKOJIOTUICCKOM
KyJbTYpbl, IOHUMaHUE BIUSHUS
COIMMATbHO-PKOHOMHICCKUX
MIPOLIECCOB HAa COCTOSIHUE
MIPUPOJIHOM ¥ COLIMAIIBHON Cpeabl,
0CO3HaHHE TI00ATFHOTO XapaKTepa
HKOJIOTHUECKUX TIpo0IeM;
[JJAHUPOBAHUE U OCYLIECTBIIECHUE
JIEHCTBUI B OKpY’KaloLEH cpele Ha
OCHOBE 3HaHHUS LeNel yCTONYMBOTrO
Pa3BUTHS YEIOBEUECTBA;

aKTUBHOE HENPUSITHUE ACUCTBUH,
MPUHOCSLINX BpPEX OKpYyXkKarolien
cpene;

YMEHHE MPOTHO3UPOBATH
HEOJIaronpHUATHBIC YKOJIOTHICCKIES
MOCJIEACTBUS NPEANPUHUMAEMBIX
JIEACTBUH, IPEJOTBPAILATH UX.

MeTtanpeaMeTHbIe Pe3yJbTAThI
JO0JKHBI 0TPAKATh:
Osiiazenne yHUBepCAJIbHBIMHA
Y4eOHBIMH NMO3HABATEILHBIMH
NelCTBUSIMH:

B) padorta ¢ undopmanmeii:

HCIIOJIb30BaTh CPEIICTBA
MH(OPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pCeLICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX H
OpraHHU3aIl[HOHHBIX 33124 C
coOIroIeHreM TpeOOBaHMIA
SPrOHOMUKHU, TEXHUKU
0€30IaCHOCTH, TUTHEHBI,
pecypcochepexeHus, MPaBOBBIX U
ITHYECKUX HOPM, HOPM
HHPOPMALMOHHON 6€30I1aCHOCTH.

JucnuninHapHble (peIMeTHbIE)
pe3yJIbTaThl H A0JKHBI OTPAXKATh:

I1P6 01. chopMupOBaHHOCTH NIPEACTABICHHN:
0 XMMHYECKOH COCTaBIIOIEH
€CTECTBCHHOHAYYHOU KapTUHBI MUPA, POJIU
XMMMHU B IO3HAHUHU SIBICHUI IPUPOJBL, B
(hOpMHPOBAHUY MBIIUICHUS U KYJIbTYPBI
JUIHOCTH, €€ (HYHKIIHOHATbHON
IPaMOTHOCTH, HEOOXOIUMOM AJISI PEIICHHS
MIPaKTHYECKUX 33134 U S9KOJIOTHIECKU
000CHOBAaHHOTO OTHOILICHUS K CBOEMY
3JI0POBBIO U IPHUPOIHON CpEIE;

IIP6 10. chopMUPOBAHHOCTH YMEHUIT
cO0JIIOIaTh IpaBHiIa IKOJIOTUIECKH
LIesIeco00pa3Horo NOBeICHHS B OBITY U
TPYAOBOH AEATENBHOCTH B LIEISIX COXPAHEHUS
CBOETO 3710pOBbs U OKpY>KarOUIe NpUPOAHOU
Cpellbl; YIUTHIBATh OMACHOCTH BO3ACUCTBHS
Ha XMBbIE OPTaHN3MBbI ONPE/ICICHHBIX
BEIIECTB, IIOHNMast CMbICI ITOKA3aTeIs
TIPEAEITBHON JTOMYyCTUMON KOHIICHTPAIHH.




2. CTPYKTYPA U COAEPKAHUE YYEBHOT'O IIPEIMETA

2.1. O0beM yueOHOro npeaMera ¥ BUAbI Y4eOHO padoThl

Buna yueOHoii padoThI O0bem yacoB

O06beM yueOHOTr0 npeaMeTa 69
O0beM yueOHbIX 3aHATHI 69
B TOM YHCJIC:

TEOPETUIECKOE O0yUCHUE 33

J1a00paTOPHO-TIPAKTUYECKHUE 3aHATHUS 36
KoncyabTanum -
IIpomexyTouHas aTTecTanus B popMe KOMIJIEKCHOTO -
aupPepeHUPOBAHHOIO 3a4eTa BO 2 ceMecTpe




2.2. TemaTnuyeckuii IJIaH U coJepxxkanue yueOHoro npeamera XUMUSA

HaumenoBanue Copep:xanue yueOHOro MaTepHraJia (0CHOBHOe U MPodeccHOHATIBLHO-OPHEeHTHPOBAHHOE), 1a00paTOPHbIE U Ob6bem | @opmupyembie
pa3iesioB U TeM NpaKkTUYeCKUe 3aHATHUS, IPUKJIATHON MOAYJIb 4acoB KOMIIeTeHIUH
1 2 3 4
Pa3gen 1. OcHOBBI CTPOEHHS BellleCTBa 6
Tema 1.1. OCHOBHOE coJIep;KaHue 4
CrpoeHue aTOMOB Teopernyeckoe o0yuenune 2
XUMUYCCKUX CoBpemeHHas MOJieNb CTpoeHHst aToMa. CUMBOJIMYECKUHN SI3bIK XUMHUU. XUMUUECKUH 3JI€MEHT. DJICKTPOHHAs
SJIEMCHTOB 1 KoHOurypanus aroma. Kiaccudukanust XkMUYIECKHUX JIEMEHTOB (s-, P-, d-3;meMeHTsI). BaneHTHbIC 371eKTPOHBI. 2
npupona BanentHOCTh. DNIEeKTPOHHAS MPUPOIA XUMUUYECKON CBSI3U. DIIEKTPOOTPUILIATEIILHOCTh. BHIBI XUMHUUECKOMN CBSI3U
XUMHUYECKOH CBA3M (KOBaJICHTHAs1, HOHHAs, METAJUTHYECKAs, BOJOPOIHAS) U CIIOCOOBI ¢ 00pa3oBaHus
IIpakTnyeckne 3aHATHSA 2 OK 01
Pemienue 3aaHuii Ha UCNOJIB30BAHNE XMMUYECKOM CUMBOJIMKY U HA3BaHUI COETMHEHUM 110 HOMEHKJIAType
MEXAYHapOIHOI'O COI03a TEOPETUUECKON U MPUKIIAAHON XUMUU U TPUBUAIBHBIX HA3BaHUM JUIsl COCTaBIECHUS XUMHUECKUX
(hopMyT TByXaTOMHBIX COCIHMHEHUH (OKCHIOB, CYTb(MUIOB, THAPUIOB H T.II.) U APYTHX HEOPTAHUIECKUX COCTUHCHUH
OTZEbHBIX KJIaCCOB. 2
[IpakTuueckue 3a1aHusl HA YCTAaHOBJIEHUE CBSI3U MEXKy CTPOECHHUEM aTOMOB XMMHUYECKHUX 3JIEMEHTOB U MEPUOANUECKUM
HM3MEHEHHUEM CBOMCTB XMMUUECKHX AJIEMEHTOB U UX COEAMHEHUN B COOTBETCTBUM C MOJIOKeHUEeM [lepuoanueckoit
CHCTEMBI.
Tema 1.2. OcHoBHOe cofiep:kaHue 2
[Tepuonuueckuit IpakTHuecKue 3aHsITHS 2
3aKOH U Tabuna [lepuoauueckas cucrema xumuyeckux siaemMeHToB .. Menneneea. ®uznueckuit cmbica [lepuonnyeckoro 3akona .M.
H.N. Menpeneesa MemnneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUST CBOHCTB XUMHYECKIX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX M CIIOKHBIX
BEILIECTB B COOTBETCTBHH C TIOJIOKEHUEM XUMHYECKOTro anieMeHTa B [lepuoandeckoii cucteme. MUpOBO33peHUYECKOE U OK 01
Hay4dHoe 3HaueHue [lepuoanyeckoro 3akoHa JI.1. Menaeneena. [Iporaosst JI.1. MenneneeBa. OTKpbITHE HOBBIX 2 OK 02
XAMHWYECKHX 3JIEMEHTOB.
Perrenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHIECCKHX 33/IaHUI HA XapaKTEPHU3ALNI0 XUMHUIECKHX HIEMEHTOB
«Metamngeckne / HEeMETaJUIMIECKHE CBOWCTBA, JIEKTPOOTPHLATEIFHOCTh XUMHIECKHX 3JIEMEHTOB B COOTBETCTBHH C MX
3JIEKTPOHHBIM CTPOEHHUEM U TMOJIOKEHUEM B IEPUOAMYECKON cucTteMe xumuieckux asiemenToB J.M. MeHaeneeBa»
Pa3gen 2. XumMuueckue peakiuu 10
Tema 2.1. Tunsr OcHOBHOE cojiep:KaHne 4
XMMHYECKHX TeopeTnyeckoe odyuenne 2
peaximit Krnaccudukarus 1 THITBI XUMHYECKIX PEakIiii ¢ y9acTHeM HeopraHmYecKuX BemecTB. CoCTaBIeHNEe YpaBHEHUH peakiui
COCIMHEHUS, Pa3I0oKeHHs, 3aMeIIeHus], 0OMEeHa, B T.4. PEaKINi TOPEHHS, OKACICHUI-BOCCTAHOBICHUS. OK 01
YpaBHEHUS OKUCIICHISI-BOCCTaHOBICHHA. CTeneHb OKnCIeHusI. OKHCINUTENb M BOcCTaHOBHTENb. CocTaBiIeHHE U 2

YpaBHUBAHUEC OKHUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX pCaKHI/Iﬁ MECTOIOM BJICKTPOHHOI'O 6amanca. OKHCIUTEIbHO-
BOCCTAaHOBHUTCJIbHBIC pCaKIIUN B ITPUPOAEC, IPOU3BOJACTBCHHBIX MPOLECCAX U KUZHEACATCIIBHOCTU OPIraHU3MOB
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IlpakTHUyecKue 3aHATHS

KonuyecTBeHHBIC OTHOLICHNS B XUMHH. OCHOBHBIE KOJMYCCTBEHHBIC 3aKOHBI B XUMHUH U pacyd€ThI IO YPAaBHCHUAM
XUMHYCCKUX peaKum?I. Mouts Kak equHHIA KOJTHIEeCTBA BEISCTBRA. MOH}IpHaﬂ Macca. 3aKOHBI COXpaHCHHA MaCChl 1

SHepruu. 3akoH ABoraapo. MoisipHblit 00beM razoB. OTHOCUTENIBHAS TNIOTHOCTH ra30B. PacyeTs! o ypaBHEHHAM 2
XMMHUYECKHX PEaKIMi C UCII0JIb30BaHHEM MaccChl, 00beMa (HOpMaJIbHbIE YCIIOBHSI) I'a30B, KOJIMUECTBA BEIIECTBA
Tema 2.2. OcHoBHOE cojiep:kaHue 6
Onexrponurudeckas | Teopernyeckoe o0y4eHune 2
Aucconuanus u Teopus 2JIEKTPOTUTHICCKON arccoIanyu. FoHBI. DIeKTPOJINTHI, HEAIEKTPOIUTHL. Peakiinu HOHHOTO 0OMeHa.
HOHHbI 00MEH CocraBneHne peakiiii HOHHOTO 0OMEHa ITyTeM COCTABJICHHS UX TOJHBIX M COKPAIIEHHBIX HOHHBIX ypaBHeHHH. KucioTHo- 2
OCHOBHBIE pEaKIUU. 3aJaHus Ha COCTABJICHNUE HOHHBIX PEAKITHIA OK 01
JlaGopaTopHble 3aHATHS 4 OK 04
JlaGopatopnas padota “THITEI XHMUYIECKIX PEAKITHiA”.
HccnenoBanne THIOB (IO COCTaBY M KOJMYECTBY UCXOIHBIX U 00Pa3yIOMIUXCs BEIIECTB) M MIPU3HAKOB XUMHUUECKHX 4
peaknuuii. [IpoBeenne peakuunii HOHHOro 0OMeHa, ONpe/eTICHUE CPe/ibl BOJHBIX PACTBOPOB. 3a/1aHHs HAa COCTABICHHE
HWOHHBIX peaKIuil
Pa3gen 3. CTpoeHue M CBOICTBA HEOPraHUYECKHX BelllecTB 16
Tema 3.1. OcHOBHOE cojiep:KaHune 4
Knaccupukanus, Teoperndeckoe o0yueHune 2
HOMCHKJIATypa 1 [Ipenmer Heopranmueckoi xumun. Kitaccudukanus HeopraHHYecKux BemecTB. [IpocThie U cnoxHble BemecTBa. OCHOBHEIC
CTpOCHHE KJIaCCHI CJI0XKHBIX BEIIECTB (OKCHIDI, THAPOKCHUIBI, KUCIOTHI, COJIN). B3aMOCBA3b HEOPraHMYECKNX BEIIECTB. ATperaTHbIC
HEOPraHM9CCKUX cocTosiHus BeniecTBa. Kpucramnyeckue u aMmopgHble BenectBa. THUITbI KPUCTAIIIMYECKUX PEIIETOK (aATOMHAs, 2
BCIICCTB MOJIEKYJISIpHAs, HOHHAs, METAJTMYecKast). 3aBUCUMOCTDh (PM3NYECKHUX CBOMCTB BEIIECTBA OT THIA KPHCTAIIIMYECKON
pemeTKy. 3aBUCUMOCTh XUMHUECKOH aKTHBHOCTH BEIIECTB OT BUJa XUMHUYECKOHN CBSI3M U THUIA KPUCTAJUIMYECKOH PEIIeTKH. OK 01
[TpuyrHBI MHOTOOOpa3Msl BELIECTB OK 02
IIpakTHyeckue 3aHATHS 2
HomeHnknaTypa HEOpraHN4eCKHUX BELIECTB: Ha3BaHHE BEIIECTBA UCXOII U3 X XMMUYECKOH (hOpMyIIBl MIIM COCTaBIICHHE
XUMHYECKOH (popMyIel HCXO/1d U3 Ha3BaHMSA BemecTBa o MexayHapoaHoi (MFOITAK) ninn TpuBrnanbHOM HOMEHKIIAType.
Perrenne nmpakTHYECKUX 3a1aHUI 10 KiacCH(UKAIINH, HOMEHKJIAType U XUMUIECKAM (OpPMyIaM HEOPTaHWMIESCKHUX BEIIECTB
Pa3IMYHBIX KIAcCOB (YrapHBIN Ta3, YIJIEKUCIIBIHA T'a3, aMMHaK, TallleHast I3BECTh, HeTalmeHast H3BECTh, MUThEBAS CO/la U 2
JPYTUX): Ha3BIBaTh U COCTABIATH (POPMYIIBI XMMUYECKUX BEIIECTB, ONPEACIIATh MPUHAMIS)KHOCTE K KIIAacCy.
Hcrounnkn xumudeckoi nHpopmauu (cpeacTB MaccoBoi HHpopManuu, cetb MHTepHeT 1 Apyrue). [lonck nabpopmarim
110 Ha3BaHWSIM, HICHTH(UKATOPaM, CTPYKTYPHBIM GopMyiam
Tema 3.2. ®uzuko- | OcHOBHOe cofepKAHUE 8
XUMHYECKHE TeopeTnyeckoe o0yuenmne 6
CBoliCTBA Mertamnsl. O0mue pu3ndecKkrue 1 XUMUIEeCKHe CBOHCTBA MeTaNI0B. CITOCOOBI MOJTydeHUs. 3HaYEeHHE METaJNIOB U OK 01
HEOPraHM9CCKUX HEMETAJIOB B MIPHUPOE M JKU3HEACATEIIFHOCTH YeJIOBeKa M OpraHu3MoB. Koppo3ust MeTansioB: BUABI KOPPO3UH, CIIOCOOBI 2 OK 02
BEIICCTB 3aIIUTHl METAJUIOB OT KOPPO3UHU
Hemeramner. O0mue puzndeckne 1 XMMUIECKHEe CBOHCTBA HEMETA/UIOB. TummaHbIe cBoiicTBa HeMeTawioB [V— VII rpymm. 2
Kraccudukanus 1 HOMEHKIIaTypa COSAMHEHUH HeMeTam1oB. KpyroBopoTsl OMOTEHHBIX 2JIEMEHTOB B IIPUPOJIE
XMMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKHX BEIIECTB (OKCHIOB, THAPOKCUIOB, KUCIIOT, COJIEH U Ap.). 2
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3aKOHOM€pHOCTI/I B U3MEHCHHH CBOWCTB ITPOCTHIX BEIECTB, BOJOPOJTHBIX CO@Z[PIHCHPIFI, BBICINNX OKCUIOB U THAPOKCHUIOB

IlpakTHUyecKue 3aHATHS

CocraBieHne ypaBHEHIH XUMUYECKUX PEAKINN C YIaCTHEM IPOCTHIX M CIOKHBIX HEOPTaHNIECKUX BEIIECTB: METAJLIOB U
HEMETaJUIOB; OKCHIOB METAJUIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPTAHHICCKUX KUCIIOT, OCHOBAaHHH U
aM(OTEPHBIX THAPOKCHAOB; HEOPTAaHWMICCKHUX COJICH, XapaKTepPHU3YIOMINX UX CBOMCTBA.

Perienue npakTHKO-OPHUEHTHUPOBAHHBIX TEOPSTUICCKHX 3aIJaHUI HA CBOICTBA, COCTAB, MOJYUYCHUE U 0€30IaCHOE
WCTOJIb30BAHUE BAKHEHUIINX HEOPTAHUYCCKUX BEIICCTB B OBITY U MPAKTHUCCKON JACSTEILHOCTH YCIOBCKA

Tema 3.3.
Wnentuduxanus
HEOPTaHMYCCKUX
BEIIECTB

OcHOBHoOE coiep:kaHue

JlaGopaTopHble 3aHATHS

JlabopaTopnas pabota «/neHTH(HUKAINSA HEOPTAHUIECKUX BEUICCTBY.

Pemenne skciepuMeHTANBHBIX 33]1a4 [0 XUMHUYECKUM CBOMCTBAM METAJIIOB U HEMETAJIIOB, IO PaclO3HABAHUIO U
MOJIyYSHUIO COSMHEHHUH METaJUIOB U HEMETaIJIOB.

Wnentndukanys HEOPraHN4YECKUX BELIECTB C UCHOIB30BaHUEM MX (PU3NKO-XMMHUUECKUX CBOWCTB, XapaKTEPHBIX
KayeCTBEHHbIX peakuuii. KauecTBeHHbIE peakiMu Ha cyib(ar-, KapOOHAT- U XJIOPHI-aHUOHbI, HA KATHOH aMMOHUS

OK 01
OK 02
OK 04

Pasnea 4. CtpoeHue

M CBOMCTBA OpPraHu4Ye€CKUX BCIIECTB

24

Tema 4.1.
Knaccudukarus,
CTPOEHHE H
HOMEHKJIaTypa
OpraHuYecKux
BEILIECTB

OcHOBHOE CoJIepKaHue

TeopeTnueckoe o0yueHue

[NosiBneHue u pa3BUTHE OPraHUIECKON XUMHUU Kak Hayku. [IpenMeT opranndeckoil xumuu. MecTo 1 3HaueHne
OpPraHNYeCKOl XMMHHU B CHCTEME €CTECTBEHHBIX HAYyK.

XUMHUYECKOe CTPOCHHE KaK MOPSATIOK COSIMHEHHUS aTOMOB B MOJIEKYJIE COTTIACHO UX BaJEHTHOCTH. OCHOBHBIE TTOJI0XKEHUS
TEOPUH XUMHUYECKOTO CTPOSHHS OpraHNYecKnx coequHeHnii A.M. byTinepoBa. YTaepoaHbIil CKeleT OpraHuyeckoi
MOJIEKYJIBI. 3aBUCHMOCTH CBOMCTB BELIECTB OT XUMUYECKOTO CTPOCHHS MOJIeKyI. M3oMepHst u H30Mepsl.

[Monsitre o pyHkumoHanbHOM rpymme. Pagukan. [IpuHiune! kiaccuduKanuy OpraHMYecKuX COeANHEeHUH. MexayHapoaHast
HOMEHKJIATypa ¥ MPUHIUIIEI HOMEHKIATYPbl OpraHUYecKuX coeanHeHu. [ToHsTHe 00 a30TCOAepIKaIUX COSTUHEHUSX,
OMOJIOTNYECKH aKTHBHBIX BEIIECTBaX (YIiaeBojiax, XHUpax, OeiKax u JIp.), BBICOKOMOJIEKYISIPHBIX COCMHEHUIX (MOHOMED,
MIOJIMMEp, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHS

HomeHnknatypa opraHHYeCcKIX COeANHEHUH OTACIBHBIX KJIacCOB (HACHIIIEHHBIE, HEHACHIIIIEHHBIE H apOMAaTHIECKUE
YTIIEBOJIOPO/IBI, CITUPTHI, (PEHOIIBI, ANBIETH/IbI, KETOHBI, KAPOOHOBEIE KUCIIOTHI U Jip.) CocTaBiieHHE MOTHBIX U
COKpaIIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKHX BEIIECTB OTAEIbHBIX KIIACCOB, HCIONB3Ys MX Ha3BaHUS MO
CUCTEeMaTHYECKOH M TPUBUAILHOM HOMEHKJIAType (3THIICH, alleTWIEH, TIULEepUH, PeHo, (opManbIerul, yKCycHas
KHcJoTa, rauiuH). Pacuetsl npocreiiiei popMyIibl opraHMYecKOd MOJICKYJIbI, HICXOAsI U3 3JIEMEHTHOT0 cocTaBa (B %)

OK 01
OK 04

Tema 4.2. CBoiicTBa
OpraHUYEeCcKUx
COE€UHEHUH

OcHOBHOE coep:KaHue

12

Teopernyeckoe o0yuenune

OU3HKO-XUMHUYECKUE CBOMCTBAa OPTaHUYECKUX COCIMHEHHUI OTCIBHBIX KJIACCOB (OCOOCHHOCTH KIIACCH(DHKALINY U
HOMEHKJIATYPBI BHYTPH KJIacca; TOMOJOTHYESCKHH PsJl ¥ 0011as opMmyna; n3oMepus; (pU3HuecKie CBOWCTBA; XUMHUICCKHE
CBOICTBA; CIIOCOOBI MOJTyYCHHS):

12

OK 07




— TIpe/IeNbHBIC YTIIEBOIOPOIHI (ATKaHBl M IUKJIOANKAHEI). [ opeHre MeTaHa KaK OJWH M3 OCHOBHBIX HCTOYHHUKOB TEIlIa B
MPOMBINUICHHOCTH U OBbITY. CBOICTBA MPUPOIHBIX YIICBOIOPOIOB, HAXOXKICHHE B TIPUPOJIC M MPUMCHCHHE aJIKAHOB;

— HenpeenbHble (ATKeHbI, AIKUHBI U alTKaJUeHbl) U apOMaTUYECKUE YTIIEBOAOPObL. ['OpeHre aneTuieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOTO TJIAMEHH JIJIsl CBAPKHU M PE3KH METaJJIOB

— KHCJIOPOJICOIepIKaIINE COSTUHEHNUs (CITUPTHI U (DEHOIBI, KapOOHOBBIE KUCIIOTHI ¥ A(UPHI, AJIbACTUABI U KETOHBI, )KUPHI,
yrieBojpl). [IpakTudeckoe npuMeHeHHe 3TUIICHIJIMKOIIS, TiHleprHa, heHona. [Ipumenenue Gpopmansaernaa,
alleTabJIern/1a, YKCYCHOM KUCIOTHL. Mbla Kak COJIM BBICIIMX KapOOHOBBIX KMCIOT. Moromye cBoiicTBa MbliIa

— a30TCOJICPKALINE COCMHCHUS (AMUHBI 1 aMHUHOKHUCIIOTBI, OCTIKH). BBICOKOMOIIEKYIIPHBIC COSMHCHUS (CHHTETHYCCKUE U
OMOJIOTHYECKU-aKTHBHBIC). MOHOMED, MOJTUMEp, CTPYKTYpHOE 3BeHO. [lomumepu3anus 3THICHa KaK OCHOBHOE
HalpaBJICHUE €r0 UCTIOJIb30BaHUs.

I'eHeTnyeckas CBs3b MEXAY KJIACCAMH OPTaHMUYECKUX COSMHEHUN

HpaKTuquKne 3AaHATHHA

CBoifcTBa OpraHMYECKUX COCAMHEHUH OTJENbHBIX KJIACCOB (TpUBHATIbHAS U MEXIyHapOIHAsd HOMEHKIATypa, XUMUYeCKHe
CBOMCTBA, CIOCOOBI MOJTy4EHHs): MPpeebHbIe (AIKaHbI M [IMKIIOAIKAHbI), HeNIPpeAebHbIE (AIKEHbI, IKUHBI U aJIKaJIMeHbI) 1
apOMaTHYeCKHUe YTIIEBOAOPOIbI, CIUPTHI U (PEeHOIBI, KApOOHOBBIE KHCIIOTHI ¥ A(HPHI, AIbICTH/B U KETOHbI, aMUHBI 1
AMHWHOKHCIIOTHI, BEICOKOMOJIEKYJISIPHBIE COSANHEHNS. 3aJaHusI HA COCTABICHUE YPaBHEHUH XUMUIECKUX peaknuii ¢
y4acTHEeM OPTaHWYECKHX BELICCTB HA OCHOBAHHMH MX COCTaBa M CTPOCHHS

CocTaBIIeHHE CXEM peaKL{I/Iﬁ (B TOM YHUCJIC IO NPCAJIOKCHHBIM LICITOYKaAM npeBpameHI/Iﬁ), XapaKTCPpU3YyOINUX XUMHUICCKUC
CBOIiCTBa OpraHU4Y€CKUuX COGI[I/IHGHI/Iﬁ OTACJIBHBIX KJIaCCOB, CIIOCOOBI UX MOJy4YCHUA U Ha3BAHHUC OPraHNYCCKUX COGI[I/IHGHI/II‘;I
110 TpI/IBI/I&J’ILHOﬁ nim Me)KZ[yHapOZ[HOﬁ CHCTEMAaTHYECCKOM HOMCHKIJIATYpPEC.

Pemenne MPAaKTUKO-OPUCHTUPOBAHHBIX TCOPETUICCKUX Ba,I[aHI/II\/‘I Ha CBOMCTBa OpPraHN4eCKUux COCI[I/IHCHI/Iﬁ OTACIBbHBIX
KJIaCCOB.

Tema 4.3.
Wnentudukarms
OpraHUYECKUX
BEIIECTB, MX
3HAYEHHE U
MIPUMEHEHUE B
OBITOBOM 1
MIPOU3BOJICTBEHHON
NIeATENHLHOCTH
YeJIoBEKa

OcHoBHoOe cofiep:kaHue

TeopeTnueckoe o0yueHue

Buoopranunyeckue coeaunenus. [Ipumenenne u Ouonoruueckas poiib yrieBo1oB. OKHUCIEHHE YTIIeBOI0OB — HCTOUHHK
SHEPrUH )KUBBIX OpraHu3MoB. O0acTH MPUMEHEHHsI aMUHOKUCIIOT. [IpeBpaliieHus O€JIKOB MUK B OpPraHU3Me.
buonoruueckue GpyHKipu 0enkoB. buonornueckue GyHKIUHU )KUPOB. Poiib OpraHMYecKoi XUMHUK B pELICHUH Mpo0IieM
MHIIEBOK 0€30I1aCHOCTH

Posnb opranndeckoii XuMuM B pellieHUH IPOOJIeM SHEPreTHIECKOH 0€3011aCHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3JITaHUH HOBBIX
MaTepHalioB, HOBBIX HCTOYHUKOB SHEPI'HH (IbTEpHATUBHBIE HICTOYHUKHY SHEPrun). ONacHOCTh BO3JEHCTBHS HA )KHUBBIE
OpTaHMU3MBI OPTAHUYECKHX BEIIECTB OTAEIBHBIX KIacCOB (YTIIEBOIOPOIBI, CIUPTHI, (DEHOIIBI, XJIOPOPTaHUIECKHE
ITPOU3BOJIHBIE, aJIbJICTHIBI M JP.), CMBICI OKA3aTeNs IPEAeIbHO JOMYCTHMOM KOHIICHTPAITIH

JlabopaTopHble 3aHATHS

JlabopaTopHnas pabota: “HaeHTUUKAIMS OPTAHUIESCKUX COCTMHEHUI OT/IEIBHBIX KIIACCOB™

WnenTudukaius opraHndecKuX COSAMHCHNN OTIENBbHBIX KIacCOB (Ha MIPUMEpE allbJIETHI0B, KpaxMaia, YKCYCHOM
KHUCIIOTHI, OETKOB | T.II.) C UCTIOJIh30BAaHUEM HX (PU3NKO-XUMHUECKUX CBOWCTB M XapaKTEPHBIX KAUeCTBEHHBIX PEaKIIHA.
Henatypanus 6enka mpu HarpeBanuu. L{BeTHBIE peakiiy 6eIKoB. BO3HIKHOBEHNE aHATUTHYECKOTO CHUTHAJIA C TOYKH
3peHHs XUMUYECKHX TIPOIECCOB IIPH NMPOTEKAHUH KaYeCTBCHHOHN PEaKIINH, II03BOJIIONIEH HACHTH()UINPOBATh
MIPEUIOKEHHBIE OPTaHNIECKHE BEIIECTBA.

OK 01
OK 07
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Paznea 5. KuneTnyeckue U TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XHMUYECKUX PeaKkumid 4
Tema 5.1. OcHOBHOE cojiep:KaHue 4
CKopocTh Teopernueckoe odyuenmne 2
XUMHHCCKIX CKOpOCTh PeaKIny, €€ 3aBUCHMOCTH OT Pa3IMIHBIX (DAKTOPOB: MPUPOJIBI PEATrMPYIOIINX BEIIECTB, KOHIICHTPAITUH OK 01
peakuuu. pearupyronx BEmeEeCTB, TEMIIEPATyPhl U IO PEaKIIHOHHOH MOBEPXHOCTH. TeruroBsie 3P (eKThl XUMIIECKIX OK 02
Xumuieckoe peakiuit. DK30- ¥ SHAOTEPMHUYCCKHE, PCAKITHH. 2
paBHOBECHE OO0paTUMOCTh peakiuil. XUMHUYECKOEe PAaBHOBECHE U €T0 CMEIICHHUE TI0]] TSHCTBUEM PAa3INIHBIX PaKTOPOB (KOHIICHTPAITHS
peareHToB Wi NPOIYKTOB peakiuy, AaBICHUE, TEMIepaTypa) sl CO3AaHUs ONTUMANBHBIX YCIOBUM MpOTeKaHUs
xumuueckux npoueccos. ITpunnun Jle Ilarense
IIpakTHyeckue 3aHATHS 2
Perrenune nmpakTHKO-OPHEHTHPOBAHHBIX 3aIaHIH Ha aHAIN3 (DAaKTOPOB, BIMSIONINX Ha U3MEHEHNE CKOPOCTH XUMHYECKON OK 01
peakiuy, B T.4. ¢ MO3UIMI SKOJOTHIECKH 11eJIeCO00Pa3HOTO MOBEAEHUS B OBITY U TPYIOBOU JIESTENLHOCTH B LIETISX OK 02
COXpPAaHEHUs CBOETO 3/I0POBbS U OKPY’KaIOIIEH PUPOTHON Cpeabl. 2
Pemenue MPaKTUKO-OPUCHTUPOBAHHBIX 33[[aHHI71 Ha IPUMEHCHHUC ITPUHIUIIA Jle-lllaTennse JJIA HaXOXKIACHUS HaIllpaBJICHU
CMCIICHUS PABHOBCCU S XUMHUYECKOH pCaKun U aHaJInu3 ¢)aKTOpOB, BJIMAIOMIMX Ha CMCIIECHUC XUMHNYCCKOT'O paBHOBECHA
Pazgen 6. PacTBOpBI 4
Tema 6.1. OcHOBHOE cojiep:kanue 2
[TonsTue o Teopernyeckoe o0yueHue 2
pacTBOpax PacTBOpeHne kak Qu3nKo-xuMudeckuil mporecc. PactBopsl. CriocoObI MPUTOTOBICHUS pACTBOPOB. PacTBOPUMOCTD. OK 01
MaccoBasi 107151 pacTBOPEHHOTO BemecTBa. CMBICT ITOKa3aTessl MPEIeIbHO JOITyCTUMOM KOHIICHTPAUU U €T OK 02
HCTIOJb30BaHUE B OIIEHKE KOJIOTMYECKOH 6€30I1acHOCTH. OK 07
[IpaBuia HKOIOTHUECKH IIeTECO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOH IEATEILHOCTH B IENISAX COXPAHEHHS CBOETO 2
3/I0pOBbS U OKPY>KAIOIIEH IPUPOJHON CpeIbl; ONACHOCTh BO3/IEUCTBUS HA )KUBbIE OPraHU3Mbl ONPE/IEICHHBIX BEIIECTB.
Perrenne npakTUKO-OPHEHTHPOBAHHBIX PACUCTHBIX 33/1aHUII HA PaCTBOPHI, HCIIOJIb3yEeMbIe B OBITOBOI M IIPON3BOJICTBEHHOM
JIeSITEIIPHOCTH YEIOBEKa
Tema 6.2. OCHOBHOE coJiep:KaHue 2
Hccnenosanue JlaGopaTopHble 3aHATHS 2 OK 01
CBOJICTB pacTBOPOB | JlaGopatopHas pa6ota «IIpUrOTOBJICHIE PACTBOPOBY. OK 02
ITpuUroToBIIeHHE PACTBOPOB 3aIaHHOM (MaccOBOM, %) KOHLEHTPALMH (C IPAKTUKO-OPUEHTUPOBAHHBIME BOIIPOCAMH) U 5 OK 04
OTIpe/IeIeHNE CPEJIBl BOJHBIX PACTBOPOB.
Pemienue 3a1a4 Ha IPUrOTOBIIEHHE PACTBOPOB
IIpodeccHoHAILHO-OPHEHTHPOBAHHOE CO/lepPAKaHMe (coaep:KaHUue MPUKIATHOTO MOYJIs1)
Paspea 7. Xumus B ObITY H NPOM3BOACTBEHHOI 1eATeIbHOCTH YeJI0BeKa 5
Xumus B OBITY H OcCHOBHOE coiep:KaHue 5
[POU3BOJICTBEHHON | TeopeTnueckoe oGydyeHune 3 8§ 8;
ACATCIBHOCTH Hogeiimmme gocTmkeHNS XUMUYIECKOM HAYKH U XUMHYECKON TEXHOIOTHHU. Posib XuMun B 00eCieueHNH IKOJI0THIECKOH, OK 04
ICJIOBCKa SHEPTETUYECKON U MUIIEBOYW 0€30NaCHOCTH, pa3BUTHN MeAWIMHEI. [IpaBuia moucka v aHaau3a XUMHIECKOW HHOpMAITHH 3 OK 07
13 Pa3TNYHBIX HCTOYHHUKOB (HaydHas M yueOHO-HAy4YHAsI TUTEPATypa, CPEIICTBA MACCOBOM MH(opMaIin, cetb HTEepHET)
IIpakTHyeckue 3aHATHS 2
ITouck u aHaM3 KeHCOB O MPUMEHEHNH XMMHUYECKUX BEIIECTB M TEXHOJOTHH C ydeToM Oyaymiei nmpodeccnoHaIbHOM 2
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JIeSITSILHOCTH 110 TEMaM: Ba)KHEHIIIIe CTPOUTCIIBHBIE MaTCpHalibl, KOHCTPYKIIHOHHBIC MaTCpHaJIbl, KPaCKH, CTCKIIO,
KE€paMuKa, MaTepHraJibl 4Jid 3JICKTPOHUKU, HAHOMATEpHaJibl, TCKCTUJIbHBIC BOJIOKHA, HICTOYHUKHN SHCPTHUU, OPraHNYICCKUEC U
MUHEPAJIbHbIC y[[06peHI/IH, JICKapCTBCHHBIC BCIICCTBA, OBITOBAS XUMUS.

3aHII/ITaZ HpeL[CTaBJleHI/Ie PE3YJILTATOB PCUICHUSA KEeMCOB B (l)opMe MUHH-A0KJIaga C Hpe?’eHTaHI/Ieﬁ

Bcero

69
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3. YCJIOBUSA PEAJIM3ALIUMU TPOT'PAMMBI YYEBHOI'O ITPE/IMETA
3.1. TpeboBaHuSA K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneyeHn 0
Jlis  peanu3zanyi  TporpamMMbl - Y4eOHOTO TpeaMeTa MPEeILyCMOTPEHBI  CICIYIOIIHE
CHelMalIbHbIC MMOMEIEHUS: ayIUTOPUs AJIsl MPOBEACHUS 3aHITUN JIEKIIMOHHOTO THUIIA, TPYIIOBBIX
Y MHMBUAYaAJIbHBIX KOHCYJIbTAIUH, TEKYIIIEr0 KOHTPOJISI U IPOMEKYTOUHOM arTectaiuu (KaOuHeT
XUMHA W OHOJIOTMH), ayJIUTOPHH I TPOBCACHHS 3aHATHH MpakThueckoro Tuma (y4eOHbIe
1a00paTOPUK XMUMHUH).
OcHarenre yueOHbIX KAOMHETOB | JTA00OPATOPHIA:
KaGuner xumuu u Ouosioruu:
- KOMIUIEKT y4eHHUecKoi mebenn Ha 30 mocaqouHbIX MECT;
— KOMILIEKT MeOeIn TpenoaBareis Ha 1 T0ca09Hoe MECTO;
— mkad A XpaHEeHUS] METOAMYECKUX MaTepuaios - 1;
— ydeHn4eckas aocka — 1;
— MYJIbTUMEAUHHBIN poeKTop — 1;
- sKpaH — 1;
— cTeHasl — 4;
- METOMYCCKUI MaTeprall IO TUCITUTUINHE: IPE3CHTANNN U BUACODUIBMBL. YdeOHas
U CHelHalibHas JINTeparypa.
Y4yeOHass J1abopaTopusi XUMHH: YHUBEPCAIbHBIC JIA0OPATOPHBIC CTOJBI C TIOJHBIM
KOMIUIEKTOM 000PYIOBAaHHUS JUTSI IPOBEICHUS OMBITOB — 12 eI
VYyebHast 1abopaTopust XMMHUU:
— mkad A7 XpaHEHUS] METOAMYECKUX MaTeprasioB — 1,
— mkad A7 XpaHEeHUs! XUMUYECKUX PEaKTUBOB — 1,
- cerd st XpaHEeHUsI XMMUYECKUX PEaKkTUBOB — 1;
— XOJIOIMJTHHUK JIJISI XpPAaHSHHUS XUMHUICCKUX PEaKTHBOB — 1;

— monka — 1.

3.2. UudopmanuonHoe odecriedeHne 00yueHus
IlepeyeHp HcIONb3yeMbIX Y4YeOHBIX H3JaHHM, VIHTEpHET-pecypcoB, IOMOJHUTEIbHON
JUTEPATyPHI
OcCHOBHBIC HCTOYHUKH
1 Pynsutuc, I'. E. Xumus : 6a30Bsiii ypoBeHs : yueOnuk / I'. E. Pynsutuc, @. I
®enbaman. — 2-e u3l., crep. — Mocksa : [Ipocsemnienne, 2025. — 336 ¢. — ISBN 978-
5-09-121347-8. — TekcT : aneKTpoHHbIN // JIaHb : 3IeKTpOHHO-0MONINOTEeYHAs CUCTEMA.

— URL: https://e.lanbook.com/book/473036
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2 Panenxwmii, A. M. Xumus : 6a30BbIii yPOBEHb : TPEHUPOBOYHBIE M IPOBEPOYHBIE PAOOTHI :
yaeOHoe mocobue / A. M. Panenkuii. — 2-e u3n., crep. — Mocksa : [IpocBerienue,
2025. — 79 ¢. — ISBN 978-5-09-121348-5. — Tekcr : anekTponHHbIi // JlaHs :
anekTpoHHOo-OMbmoreunas cucrema. — URL.: https://e.lanbook.com/book/473054
JlonoTHUTEeIbHbIE HCTOYHHKH
1 Huxonsckuii, A. b. Xumus : yueOHUK U IPAKTHKYM JJIs1 CPETHETO MPO(HeCCHOHAIBHOTO
obpaszoBanus / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-¢ u3., nepepad. u 1o1. —
Mocksa : M3natensctBo FOpaiit, 2023. — 507 c¢. — (Ilpodeccuonansuoe o6pazoBaHue).
— ISBN 978-5-534-01209-5. — Texcr : anekTponHbiii / OOpa3zoBarenbHas miaTdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/513537
2 Xwumws. 3a1a4HUK : yueOHOE ocodue I cpetHero mpodecCHoHaILHOTO 00pa3oBaHus /
10. A. JleGenes [u ap.] ; mox obmieit penakmaueit I'. H. daneeBa. — Mockaa :
UznatensctBo FOpaiit, 2023. — 236 ¢. — (IIpodeccuonansuoe odbpazosanue). — ISBN
978-5-9916-7786-8. — Texkct : anekrponHsiii // O6pazoBatensHast miardopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/513091
DJIeKTPOHHBIE PecypcChI

1 TocynapctBeHHast oOpazoBarenbHas miaaTdopma «Poccuiickas aIeKTpOHHAS IIKOJIAY. -

URL: https://resh.edu.ru/
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4. KOHTPOJIb U OHEHKA PE3YJBbTATOB OCBOEHHUSA YYEBHOI'O

HNPEIMETA

KoHTponb 1 o1eHKa pe3ysibTaToB OCBOCHHS Yy4eOHOTO IpEAMETa PacKpbIBAIOTCA Yepes

JTUCIUIUIMHAPHBIE Pe3YJIbTaThl, HAPaBJICHHbIC HA (OPMUPOBaHUE OOUINX U MPO(HECCHOHATBHBIX

KOMHCTGHHI/II;'I I10 pasaciaM U TEMaM COACPKaHHUA y‘l€6HOFO Marcpuaia.

Oomasi/mpodeccuoHanbHast

OK 02. Vcnonp30BaTh COBPEMEHHBIE

Tema1.2,14,1.6,1.7

00 M3MEHEeHUH KJIMMara, MPUHIUIIBI
OepEeKITMBOTO MIPOU3BOACTBA, 3H(HEKTUBHO
JICHCTBOBATh B YPE3BBIYANHBIX CHTYALHUSIX

Cpe/ACTBa OUCKa, aHaJIn3a U Tema 2.1,2.2

HHTEPIpETalnd HHHOPMAIHH, ’ Tema 4.1,4.2

WHPOPMAIMOHHBIEC TEXHOJIOTHHU JIIs Tema 5.2-5.4

BBITIOJTHEHUSA 337249 IPO(ECCHOHANBHOM Tema 6.1, 6.2

IEeATEIbHOCTH Tema 7.1

OK 04. Tema 1.7

D¢ dexTnBHO B3aUMOICHCTBOBATE U Tema 2.1,2.2

paboTaTh B KOJUICKTHBE U KOMaH/IC Tema 4.1, 4.2
Tema 5.2-5.4
Tema 6.1, 6.2
Tema 7.1

OK 07. CogeiicTBOBaTh COXPaHEHUIO Tewma 1.7

OKpYXKaIoIIe cpepl, Tema 5.1

pecypcocOepexeHuto, IpuMeHsTh 3Hanust | Tema 6.1

Pa3nen/Tema T OeHOYHBIX MEPONIPUATHI
KOMITETEeH U

OK 01. Beibupats crioco0s! penieHus Tema 1.1-1.7
3a1a4 mpoQeCcCHOHANBHON JesITeTbHOCTH Tema 2.1, 2.2
MPUMEHHUTEIBHO K Pa3InIHBIM Tema 3.1
KOHTEKCTaM Tema 4.1

Tema 5.1-5.4

Tema 6.1, 6.2

Tema 7.1

TectupoBanue

YceTHbli onpoc

Pemenue pacu€THbIX 3ana4
HabGmonenue 3a xonom
BBINOJIHEHHS TPAKTUKO-
OPUEHTHPOBAHHBIX 3a0aHUN
IIpencraBnenne pe3ynpTaToB
MPAaKTHYECKNX U JTa00PaTOPHBIX
pabot

Or11eHKa CaMOCTOSATENIBHO
BBINOJIHEHHBIX 3aaHUI
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