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1. OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI YYEBHOM JUCHUITINHBI
«XHUMMUS»

1.1. MecTO IUCHUIIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOI POrpaMMbI:

OO6mieoOpa3oBaTebHas TUCIUILIMHA «XUMHS» SBISETCS 005S3aTEIBPHOM YacThIO
0011e00pa3oBaTeNbHOrO UKIa 00pa3oBaTeabHOM nmporpaMMbl B cootBeTcTBUM ¢ PI'OC
CIIO no cnenuansHocTH 15.02.16 «TexHoM0rusI MAILIUHOCTPOCHUS».

1.2. llenu 1 nui1aHupyeMble pe3yJdbTAThl OCBOECHHS TUCHUILTHHBI
1.2.1. leau 1 3aga4¥ JUCHUATIIMHBI

@opMUPOBAHUE Y CTYJCHTOB IIPEACTABICHUS O XUMUUYECKON COCTABJISIOLIEN
€CTECTBEHHO-HAYYHON KapTUHBI MUPA KAK OCHOBBI IPUHATHS PEIICHUIN B )KU3HEHHBIX U
IIPOM3BOJICTBEHHBIX CUTYallsIX, OTBETCTBEHHOI'O TOBEICHUS B IPUPOJHOM Cpelie.

Ba;[aqn ANCIIUIIJINHBI

1) cpopmupoBaTh TOHUMAHUE 3aKOHOMEPHOCTEHN MPOTEKAHUSI XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYIKAIOILIEH Cpee, HETOCTHOW HAyYHOU KapTHHBI MUPa,
B3aMMOCBSI3HU U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUSI COCTABIATH (POPMYJIIBI HEOPTAaHUYECKUX U OPTaHUYECKUX
BEILIECTB, YPABHEHHUS] XUMHUYECKUX PEAKIIUH, OOBSICHSATH UX CMBICI, HHTEPIPETUPOBATH
pEe3yJIbTAaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTH HABBIKK MPOBEACHUS MPOCTEUIITUX XUMUYECKHUX
HKCIIEPUMEHTAIILHBIX UCCIEAOBAHUMN C COOIIOACHUEM MPABIII 0€30MaCHOTO 00paIeHs
C BEIIeCTBaMH U JIAOOpaTOPHBIM 000pYAOBaHUEM;

4) pa3BUTh YMEHHS UCMOJIb30BaTh MHPOPMALIUIO XUMUUECKOTO XapakTepa 13
Pa3JIMYHBIX UCTOYHUKOB;

5) chopMupoBaTh yMeHUS MPOrHO3UPOBATH MOCTIECTBUS CBOEH JEATEILHOCTH U
XUMUYECKUX TPUPOHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX ITPOIIECCOB;

6) chopMuUpoBaTH TOHUMAHKUE 3HAYUMOCTU IOCTUKEHUM XUMUYECKON HAYKH U
TEXHOJIOTHUI JIJIsl pa3BUTHUS COITMATBLHOM U TPOU3BOJICTBEHHOM cdep.



1.2.2. Iliianupyembie pe3yJibTATHI OCBOCHUA 0011e00pa3oBaTebHOM JUCHUILIMHBI B c0oTBeTcTBUM ¢ PI'OC CIIO 1 Ha

ocHose ®I'OC COO

Koa n Ilnanupyemblie pe3yabTaThbl OCBOEHHUS TUCIIMIIIMHBI

HAMMEHOBaHMe

¢hopmupyembix Oo6urue!’ JucuumiMHapHbie’

KOMIIeTeHIIu M
OK 01. B yacTu TPy10BOro BOCIIUTAHMS: - BJIAJIETh CUCTEMOW XMMHYECKHUX 3HAHUM, KOTOpAsi BKJIFOYAECT:
BriOupats - TOTOBHOCTB K TPY/y, OCO3HaHUE OCHOBOTIOJIATAIOIINE TTOHATHS (XUMUUECKUN DJIEMEHT, aTOM,
CrocoObl LEHHOCTH MacTePCTBa, TPYA0T00uE; AJIIEKTPOHHAS 000JI0UKA aTOMa, S-, P-, d-3JEKTPOHHBIC OpOUTATH
pellieHus 3a7]a4 | - TOTOBHOCTh K aKTUBHOM J€ATEIBLHOCTH aTOMOB, MOH, MOJIEKYJIA, BAJIEHTHOCTb,
npoeCCUOHANIb | TEXHOJIOTUYECKOU U COLIUAIBHOM AIEKTPOOTPUIIATEILHOCTD, CTEIICHh OKUCIICHHUSI, XUMHYECKast
HOM HaIpaBJICHHOCTH, CTIOCOOHOCTh CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIA 00bEM, YIIIEPOIHBIN
NeATEeIbHOCTH WHUIIMUPOBATh, IIJIAHUPOBATH U cKelleT, QyHKIUOHANIbHAS TPYIIa, paguKall, U30MepHs,
MPUMEHUTENIBHO | CAMOCTOATEIBHO BBIMOJHATH TaAKYIO M30MEPBI, TOMOJIOTUYECKUM PsiJI, TOMOJIOTH, YTIEBOJOPOIbI,
K pa3JIAYHbIM JESITEIbHOCTD; KHUCJIOPOJI- U a30TCOIEpIKAIIE COSTUHECHUS, OMOJIOTHYECKU
KOHTEKCTaM - HHTEpEC K pa3IudHbIM chepam aKTUBHBIC BEIIEeCTBA (YTJICBOIBI, KHUPHI, OCIIKH ), MOHOMED,

poheCCUOHAIBHON JICITEIHBHOCTH,
OBJajieHMe YHHBEPCAJIbHBIMU
Y4eOHBbIMH MMO3HABATEJIbHBIMH
JeHCTBUSIMMU:

a) 0a30Bble JJOrHYeCKHUe JeiCTBUS:
- CaMOCTOSITENBHO (hOPMYJIUPOBATH U
aKTyaJlu3upoBaTh NpoOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIUBATh CYIIECTBEHHBIN MTPU3HAK
WJIA OCHOBAHUS JJIs1 CPAaBHEHUS,
KJaccupuKanuu U 0000IIeHUS;

NOJIMMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE
COCIMHEHUSI, KPUCTAJUTMYECKas pelieTKa, TUIbl XUMHUYECKUX
peakiuii (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, FK30-H
SHJIOTEPMUYECKHE, PEAKIIMU HOHHOTO OOMEHa), pacTBOp,
AIEKTPOIUTHI, HEAJIEKTPOJIUTHI, JIEKTPOIUTHIECKAS
JIUCCOLUALINS, OKACIUTEINb, BOCCTAHOBUTED, CKOPOCTh
XUMUUYECKOHN peakiiu, XMUMHUYECKOE PAaBHOBECHE), TEOPUU U
3aKOHBI (TEOPUSI XUMUUYECKOT'O CTPOCHUSI OPTraHUYECKUX
BemectB A.M. bytnepoBa, Teopus 3JIEKTPOJIUTHIECKON
THUcconnanuu, nepuoguuecknit 3akon [[.11. MenaeneeBa, 3akoH
COXpaHEHUs MacChl), 3AKOHOMEPHOCTH, CAMBOJIMUECKHH S3bIK
XUMUH, (AaKTOJOTHIECKUE CBEJICHUS O CBOMCTBAX, COCTAaBE,

! Vka3bIBaroTCs MMYHOCTHBIE U MeTanpeMeTHbIe pe3ynbrathl u3 ®I'OC COO (B nocienneit penakuuu ot 12.08.2022) B oTraronsHoit Gopme, Gopmupyembie
00111e00pa30BaTeIbHON AUCIUIUTUHON
2 JlucuunauHapHble (MpeIMETHBIE) Pe3yIbTaThl YKa3bIBAIOTCS B COOTBETCTBHHU C METOAMKOM TIPENoAaBaHus AUCIMILITHHBI




- OTNPEJIETATH 1NN JICATCIIbHOCTH,
3a71aBaTh MapamMeTphbl U KPUTEPUHU UX
JOCTHKCHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B PACCMATPHUBAEMBbIX
SIBIICHUSIX;

- BHOCUTbH KOPPEKTHUBHI B JICSITEILHOCTbD,
OIICHMBATh COOTBETCTBUE PE3YIbTATOB
1IEJISIM, OIIEHUBATh PUCKH MOCIEICTBUI
JeSITEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU
pelIeHnH )KM3HEHHBIX MTPobIIeM

0) 0a30BbIEe HCCJIEA0BATEIbCKHE
JNEeUCTBHA:

- BJIaJICTh HaBbIKaMU y4eOHO-
VICCIIEIOBATENILCKOM U MIPOEKTHOU
NeATEeIIbHOCTH, HAaBBIKAMH pa3pelieHus
npo0JieM;

- BBISIBJISITh IPUYMHHO-CJIC/ICTBEHHbIEC
CBSI3M M aKTyaJM3UPOBATh 3aJ1a4y,
BBIJIBUTATh TUMOTE3Y €€ PEIICHUS,
HaXOJUTh apTyYMEHTHI JIJIsl J0Ka3aTeIbCTBA
CBOUX YTBEPXKIECHUM, 3a/1aBaTh MMapaMeTpPhl
U KPUTEPUH PEIICHUS;

- AaHAJIM3UPOBATH MOJYYCHHBIE B X0OJI€
pelleHus 3a/1a4u pe3yabTaThl, KPUTUHUECKHU
OIIEHUBATh UX JIOCTOBEPHOCTb,
MIPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS B
M03HABATEIbHYIO U MIPAKTUUYECKYIO
00J1aCTH KU3HEACATSIBHOCTH,

MOJYy4YEeHUH U 0€30IaCHOM HCIIOJIb30BaHUU BaXKHEHIITUX
HEOPTraHUYECKUX M OPraHMYECKHUX BEIIECTB B OBITY U
MPaKTUYECKON JIEATEIbHOCTH YEJI0OBEKa;

- YMETh BBISIBIISITh XapaKTEPHbIE IPU3HAKU U B3aUMOCBSI3b
W3YUYEHHBIX OHATUMN, IPUMEHATh COOTBETCTBYIOIIUE TOHSATHUS
MIPY ONUCAHUU CTPOCHHUS U CBOMCTB HEOPTraHUYECKUX U
OpraHUYECKUX BEILLECTB U UX MPEBPAILECHUI; BBISBIISThH
B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MIOHSITUSMHU U
MPEJCTABICHUSIMU IPYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB;

- YMETh UCIIOJIb30BaTh HANMEHOBAHUS XUMUUECKUX COCAMHEHUM
MEXKIYHAPOJIHOTO COK3a TEOPETUUECKOMN U MPUKIIATHON XUMUU
U TpUBHUAIbHBIC HA3BAaHUS BAKHEUIIIUX BEIIECTB (ITUJIEH,
aleTUIICH, MIUIEpPUH, (eHol, GopMalibAETHl, YKCYCHAs
KHUCJIOTA, TJIMIUH, YTapHbIA ra3, yIJIEKUCIIbIA ra3, aMMHUaK,
rarieHas U3BeCTh, HETallleHasl U3BECTh, MUThEBas COJla U
JIPYTHUX), COCTABIATH (OPMYIIbl HEOPTAHUUYECKUX U
OpraHMYECKUX BEILIECTB, YPABHEHUSI XUMHUECKUX PEAKIIMA,
OOBSCHSATH MX CMBICIT, IOATBEPHKIaTh XapaKTEPHBIC XUMUICCKUE
CBOMCTBA BEILIECTB COOTBETCTBYIOIIUMH SKCIIEPUMEHTAMHU U
3alUCSIMHA YPABHEHUN XUMHYECKUX PEAKIINN;

- YMETh yCTaHABJIMBATh MPUHAJICKHOCTh U3YUEHHBIX
HEOPraHWYECKUX U OPTaHMYECKUX BEIIECTB K ONpe/eIeHHBIM
KJIaccaM U TPYyIIaM COCIMHEHUHN, XapaKTepU30BaTh UX COCTaB U
Ba)KHEUIIINE CBOMCTBA; ONPENEIATh BUAbl XUMHUYECKHUX CBS3EM
(KoBaJIeHTHAs, MOHHASA, METAJJTUYECKAsi, BOJOPOIHAS ), TUIIbI
KPUCTAJUIMUECKUX PEIIETOK BEIIECTB; KIacCU(UIIUPOBATH
XUMUYECKUE PEaKIIUU;

- copMHUPOBATh MPEJCTABICHHS: O XUMHUYCCKON COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIU XMMUH B IO3HAHUU
SIBJICHUU IPUPOJIBI, B (JOPMUPOBAHUY MBIIIJICHUS U KYIbTYPBI
JUYHOCTH, €€ (PYHKIIMOHAILHOW rPaMOTHOCTH, HEOOXOIUMOMN
JUISl pEIICHUs] TPAKTUYECKUX 3a/1a4 U KOJIOTHYECKU




- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
peMETHBIX 00JIacTel;

- BBIJIBUTaTh HOBBIE UJIEU, TIPEeJIararhb
OpWUTMHAJIbHBIE MOAXObI U PELLICHHUS;

- CIIOCOOHOCTD UX HUCIIOJIb30BAHMUS B
II03HABATEJIbHON U COLUAIIBHON ITPAKTUKE

000CHOBaHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOTHOM
cpexne;

- YMETh IPOBOJIUTH PACUETHI [0 XUMUYECKUM (DopMysiam u
YPaBHEHUSIM XUMHUUYECKUX PEAKIUM C HCIIOJIb30BAHUEM
(U3MYECKUX BEJIMYMH, XapaKTEPU3YyIOIINX BEIIECTBA C
KOJIMYECTBEHHOMN CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIE
YCJIOBUS) Fa30B, KOJIMYECTBA BEIIECTBA; UCIOJIb30BaTh
CUCTEMHbBIC XUMUYECKUE 3HAHUSI I IPUHSTUS PEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMHU
Y UX TPUMEHEHUEM

OK 02.
Hcnonp3oBath
COBpEMEHHBIE
cpencTBa
MIOMCKa, aHaJIn3a
u
MHTEpPIIpETANN
uHdopmanuu u
uH(}OpMaMOHH
bI€ TEXHOJIOTUH
TUISL
BBITIOJTHEHUS
3aa4y
npodeccruoHanb
HOU
NEeSATENbHOCTH

B 00.1acTH HEHHOCTH HAYYHOI 0
MO3HAHMNS:

- chopMUPOBAaHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON
MPaKTUKH, OCHOBAHHOT'O Ha IMAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIHUKYJIBTYPHOM MHPE;

- COBEPIIICHCTBOBAHUE SI3IKOBOM U
YUTATEIHCKON KyJIbTYPBI KaK CPEICTBA
B3aMMOJICUCTBHS MEXTY JTFOABMU U
MTO3HAHUS MHPA;

- OCO3HaHUE LIEHHOCTU Hay4YHOH
NEATEeIbHOCTH, TOTOBHOCTh OCYIIECTBISTh
MPOEKTHYIO U MCCIIEIOBATEIBCKYIO
NEeATEILHOCTh HHIAUBUAYAJILHO U B TPYIIIIC;
OgiajgeHne yHUBePCATbHBIMU
y4ueOHBIMHU MO3HABATEJIbHBIMH
NefCTBUAMMU:

B) padoTa ¢c nHpopmanuei:

- BJIaJICTh HAaBBIKAMH TTOJTyYCHUS
uH(OpMAIMU U3 HCTOYHUKOB PA3HBIX

- YMETh IIJITAHUPOBATH U BBINOJIHATh XUMUYECKUI SKCIIEPUMEHT
(npeBpalleHns OpraHuyeCcKUX BEIECTB MPU HAIPEBAHUH,
MOJIyYEHHE 3TUJICHA U U3YUYEHUE E€r0 CBOMCTB, KAUECTBEHHbIC
peaklMK Ha albJeru/ibl, KpaxMall, YKCYCHYIO KUCIIOTY;
JeHaTypanus OeJIKOB MPU HArpeBaHUU, IBETHBIE PEaKIUU
0€JIKOB; IPOBOJUTH PEAKIIUU HOHHOT'O OOMEHA, ONPEAEIISTh
Cpeay BOJIHBIX PAaCTBOPOB, KAUECTBEHHBIE pEaKIMU Ha Cyibdat-,
KapOOHAT- U XJIOPHUI-aHUOHBI, Ha KATUOH aMMOHUS; PEIIaTh
AKCIIEPUMEHTAIBHBIE 3a1a4M 110 TeMaMm "'MeTtaiuibl" u
"HemeTamibl") B COOTBETCTBUM C TPaBUIIAMU TEXHUKU
0e30macHOCTH MpU 0OpaIIeHUH C BEIIECTBAMU U JIA00OPATOPHBIM
000pyI0BaHUEM; TIPEJICTABIISTH PE3yIbTaThl XUMHUYECKOTO
HKCIIEPUMEHTA B (OpME 3aMKUCH YpaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIMpOBaTh BBIBO/IBI HA OCHOBE 3TUX
pE3YJIbTATOB;

- YMETb aHAJM3UPOBATh XUMUYECKYIO HH(OPMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uHdopmalum, cetb IHTepHET u Apyrue);

- BJIaJIETh OCHOBHBIMH METOJaMHU HAyYHOT'O TO3HAHUS BEILIECTB
U XUMHYECKUX SBICHUH (HaOII0IeHIE, H3MEPEHUE,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE);

- YMETb MPOBOJIUTH PACYETHI IO XUMUUYECKUM (POPMYJIaM H




TUTIOB, CAMOCTOSATEIHHO OCYIIECTBIISTH
MOMCK, aHaJIN3, CHCTEMATU3aLIUIO 1
WHTEPIIPETANIO HH(POPMAIINK Pa3IHIHbIX
BUJIOB U (DOPM IpeACTaBICHUS;

- CO3/1aBaTh TEKCThI B Pa3JIMYHbIX
dbopmMarax ¢ yueToM Ha3HAYCHUS
uH(pOpMaLK U 1IeJIEBOI ayAUTOPUH,
BBIOMPAsI ONTUMAJIBHYIO (hOopMy
IpeJICTAaBICHUS U BU3YyaJIU3allUy;

- OIICHUBATh IOCTOBEPHOCTH,
JETUTUMHOCTH HH(OpMALINH, €€
COOTBETCTBHUE MPABOBBIM U MOPAJIbHO-
THYECKUM HOpMaM;

- HCII0JIb30BATh CPEJICTBA
WH(GOPMAIIMOHHBIX 1 KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHI B pEIIeHUN KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX U OpraHU3allMOHHBIX
3a7a4 ¢ coOIroeHreM TpeOoBaHU M
HPrOHOMUKHU, TEXHUKU 0€30IaCHOCTH,
TUTHEHBI, pECypcocOepeKeH s, MPABOBBIX
U 3TUYECKUX HOPM, HOPM
HH(POPMAITMOHHOM 0€30MaCHOCTH;

- BIIaJICTh HaBBIKAMU PACIIO3HABAHUS U
3aIUThl THGOPMALIMK, UHPOPMAITUOHHOM
0€30IaCHOCTH JTMYHOCTH;

YPAaBHEHUSAM XUMUYECKUX PEAKLIUHN C UCIIOJIb30BaHUEM
($u3NUECKUX BEJIMYMH, XapaKTEPU3YIOIIMX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MACChl, 00beMa (HOpMaJibHbIE
YCIJIOBHSI) Ta30B, KOJMYECTBA BEUIECTBA; UCIIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS JJIs1 IPUHATUS PEILICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYyallUsAX, CBI3aHHBIX C BEIIECTBAMHU
U UX IPUMEHEHHEM

OK 04.
OddexTuBHO
B3aMMO/ICCTBOB
aTh U paboTaTh B
KOJUJIGKTUBE U
KOMaH/1e

- TOTOBHOCTb K CAMOPA3BUTHIO,
CaMOCTOSITEIBHOCTH ¥ CAaMOOIIPEICIIEHHIO;
-OBJIaJICHUE HAaBBIKaMU y4eOHO-
HCCIIEI0BATEIIbCKOU, IIPOCKTHOU U
COIIMAJILHOM JI€SITEIbHOCTH;

OBJi1aleHHe YHUBEPCAIbHBIMH
KOMMYHHUKATHUBHBIMM AeICTBUAMM:

- YMETH MJIAHUPOBATH U BBINOJHATH XUMUYECKUN SKCIIEPUMEHT
(mpeBpanieHust OpraHMYeCKUX BEIIECTB MPU HarpEeBaHUH,
IIOJIy4YEHUE dTUIEHA U U3YYEHUE €TI0 CBOMCTB, KAUECTBEHHbIE
PEaKIMU Ha albJIErubl, KpaxMall, yKCYCHYIO KHCIIOTY;
JieHaTypalys 0eJIKOB IPU HArpeBaHUU, IBETHHIE PEAKITUU
O€JIKOB; IPOBOJUTH PEAKIIUU MOHHOTO OOMEHA, ONPEAEIISTh
Cpelly BOJHBIX pacTBOPOB, KAUYECTBEHHBIE pEeaKINK Ha CyIbhar-,




0) coBMecTHasl 1eATeJIbHOCTD:

- IOHUMAaTh U UCIIOJIb30BATh
MPEUMYIIEeCTBa KOMaHIHOU U
WHJAUBUIYJIbHOM pabOTHI;

- MPUHUMATBH 11€JI1 COBMECTHOM
NeSITeIbHOCTH, OPTaHU30BBIBATh U
KOOPJUHUPOBATH JICHCTBUS T10 €€
JIOCTH>KEHHUIO: COCTABJIATh IIaH JICHCTBUH,
pacupenesTh poju ¢ y4eTOM MHEHHI
YYaCTHUKOB 00CYKJaTh pe3yJIbTaThl
COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATh U BHITIOJIHATH paboTy B
YCJIOBUSIX PEaIbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICUCTBUS,

- OCYIIECTBIIATH O3UTUBHOE
CTPATETMYECKOE MOBEJICHUE B PA3TUUHBIX
CUTYalUsIX, IPOSBIISITH TBOPUYECTBO U
BOOOpakeHue, ObITh MHUITMATUBHBIM
OBJiajieHne YHHBEPCAJTbHBIMH
pPeryJasiTABHbIMM I€HCTBUSIMU

') IPUHATHE Ce0HA U APYIUX JKeil:

- MPUHUMATh MOTUBBI U ApPTyMEHTHI
JPYTUX JIOJICH MPY aHAIIU3E PE3YIbTATOB
JeSITCILHOCTH;

- MpU3HABaTh CBOE MPABO U MPABO APYTUX
JIIOJCH Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MHP C
MO3HUIIMH IPYTOTO YeJIOBEKA,

KapOOHAaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMUS; peIIaTh
AKCIEPUMEHTAIIbHBIE 3a7a4u 110 TemaM "MeTambsl" u
"Hemertanisl") B COOTBETCTBUU C MTpaBUIaMU TEXHUKHU
0€30MMacHOCTH MPH OOpaLICHUH C BELIECTBAMH U JaOOPATOPHBIM
000py10BaHUEM; IIPEJICTABIISTH PE3YJIbTaThl XUMUYECKOIO
HKCIIEPUMEHTA B (popMe 3amucu ypaBHEHUN COOTBETCTBYIOIINUX
peakuuii 1 GOpMyIMPOBATH BBIBOIbI HA OCHOBE 3TUX
pE3yIbTAaTOB

OK 07.
ConeiicTBOBaThH
COXPaHEHUIO
OKPY Karomen

B o0s1acTH 3K0J10rMY€CKOr0
BOCIIMTAHUA:

- c(OpMUPOBAHHOCTb IKOJIOTHUECKOMN
KYJbTYPBI, IOHUMAaHUE BIIMSHUS

- copMUPOBATH IPEICTABICHUS: O XUMUYIECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpPa, POJIU XMMUH B IO3HAHUU
SIBJICHU NPUPOJIbl, B (POPMUPOBAHUU MBIILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (HYHKIIMOHATILHOW rPaMOTHOCTH, HEOOXOTUMOM




cpensl, COLIMAIIBHO-DKOHOMHUYECKHUX MPOLIECCOB HA | AJI PELIEHUS MPAKTUYECKUX 3a1a4 U DKOJIOTUYECKH
pecypcocOepeke | COCTOSTHUE TPUPOIHON U COITMAIbHON 000CHOBaHHOTO OTHOIIICHHS K CBOEMY 3/I0POBBIO U MPUPOTHOM
HUIO, Cpenbl, OCO3HAHUE TJI00aIBLHOTO XapaKkTepa | Cpeje;
IIPUMEHSTh HKOJIOTHYECKUX ITPOOIIEeM; - YMETh COOJIFOAATh IIpaBUiIa SKOJOTHUECKH 11e71eCO000pa3HOTo
3HaHHA 00 - IUIAHUPOBAHUE U OCYILIECTBICHUE MOBEJICHUS B OBITY U TPYJAOBOM JICSITEIHLHOCTH B IIEIIAX
W3MEHEHUU JICVCTBHUM B OKPY’KAIOILIEHN CpeAe Ha COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MTPUPOTHON
KJIMMarTa, OCHOBE 3HAHUS 1EJIEN YCTOMYUBOTO Cpellbl; YYUTHIBATh OMACHOCTh BO3JICHCTBHS HA )KUBBIE
IIPUHLHTIBI Pa3BUTHS YEIIOBEUECTBA; OPTraHU3Mbl OIIPEIEIIEHHBIX BEIIECTB, TOHUMAasi CMbICII
OepeKITMBOTO AKTUBHOE HEIPUSITUE ICVCTBUM, MOKa3aTess MPeleIbHOM JONYCTUMON KOHIIEHTPALuU
IIPOU3BOJCTBA, MIPUHOCAIIUX BPE OKPYKAIOLIEU CPELE;
3¢ HeKTUBHO - YMEHUE POTHO3UPOBATH
JICKCTBOBATH B HeOJIaronpUsITHBIC YKOJIOTHYECKUE
YpE3BBIYAWHBIX | MOCIEACTBUA MPEATPUHUMAECMbBIX
CUTYyaLUAIX JIEUCTBU, IPEIOTBPAILATH UX;

- pPaCLIMPEHUE ONBITA AEATEIBHOCTH

AKOJIOTUYECKOW HAIIPABJICHHOCTH;

- OBJIaJICHHE HaBBIKAaMU y4eOHO-

MCCIIEI0BATENIbCKOM, IPOEKTHON U

COIIMAJILHOM JI€SITEIbHOCTH;
IIK 5.3 - TOTOBHOCTH K CaMOpPa3BUTHIO, - chopMHpOBaTh  MPECTABICHUS: 0  XMMHUYECKOH
KonTponupo- CaMOCTOSITEIIBHOCTH U CAMOOIIPEICIIEHUIO; | COCTABJISIIOIIECH €CTECTBEHHOHAYYHOW KAapTUHBI MHpA, POJIH
BaTh KA4€CTBO -OBJIAJICHUE HaBBIKaMU y4eOHO- | XUMUU B TIO3HAHWUUW SIBIICHWHA NPUPONABI, B (PopMuUpoBaHUHU
MPOAYKIUH, HCCJIEI0BATEIILCKOM, IIPOCKTHON U MBIIIUICHUST W KYJbTYPhl JIMYHOCTHU, €€ (PYHKIHOHAJIbHOU
BBISIBJISITD, COIIMAJIbHOM JICATEIILHOCTH; IPaMOTHOCTH, HEOOXOAMMOM JJIs pelIeHUs MPAKTUYECKUX 3a/1a4
aHanu3upoBaTh | OBJageHue YHHUBEPCAJIbHbIMU U DKOJOTHYECKHM OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY
Y YCTPaHATh KOMMYHUKATHBHBIMHU eHCTBUSIMMU: O) 3JI0POBBIO U IPUPOJHOM CpELIE;
IIPHUYHUHBI COBMECTHAsA N€ATEIbHOCTD: yMeTh COOJII0IaTh MPaBUIa IKOJIOTUUYECKH 1eJIeco000pa3HOro
BBIITYCKA ITOHMMAaTh U UCII0JIb30BATh IIPCUMYIICCTBA | [TOBEJICHUS B 6I>ITy u TPYHOBOﬁ NEeATENbHOCTHU B LIEIISIX
IpoAyKIHH KOMAaH/JHOM ¥ UHIMBUAYaIbHOU paﬁOTH; COXPaHEHHUS CBOETO 3[I0POBbS U OKPYKAIOIIEH TPUPOTHON
HHU3KOI'0 - NPpUHUMATDb neinm COBMECTHOM CpEbl; YUUTHIBATH ONIACHOCTH BO3JEHCTBUS HA KUBBIC
Ka4deCTBa ACATCIIbBHOCTH, OpPraHu30BbIBATH U | opraHu3Mbl OIIPEACIICHHBIX BEIIESCTB, IIOHUMAas CMBICII

KOOPJAUHUPOBATH JICUCTBUS o €€ | rmokasareis




JIOCTH>KEHHUIO: COCTAaBISATh IJIaH ASWCTBUM,
pacupenensiTh PO C YYETOM MHEHUU
YYaCTHUKOB 00CYKJaTh Pe3yJIbTaThl
COBMECTHOM paboTBHI;
- KOOPJAWHUPOBATH UM BBIMOJHSTH
paboTy B yCIOBUSIX peanbHOro,
BUPTYaJIbHOIO 51
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,
- OCYIIECTBIISITh MO3UTHBHOE
CTPATETMYECKOE MOBEACHUE B Pa3IMYHBIX
CUTYAITUAX, MPOSBISATh TBOPYECTBO U

BOOOpaKEHHE, OBITH
WHUIIMATHBHBIM
Osianenue YHUBEPCATbHBIMU

pPeryJssTUBHbIMU AeHCTBUSIMH:

r) IPUHATHE ce0s1 U APYTUX JIKAEH:

- MPUHUMATh MOTHUBBI U apPryMEHThI
JIPYTrUX JIIOJEN NMpU aHalM3€ pe3yJbTaToB
JEATEIIbHOCTH; - IPU3HABATh CBOE MPAaBO U
MPaBo JIPYTHUX JIIOJICH HA ONIHOKHY;

- pa3BUBaTh CIIOCOOHOCTh TOHUMATH
MUP C TIO3UIIMU APYTOro YEJIOBEKA;

B 00;1acTH 3K0JI0TMYECKOr0
BOCTIMTAHUA:

- c(hOpPMHUPOBAHHOCTh JKOJIOTMUYECKOU
KYJBTYPBI,

MMOHMMAHUE BIUSHUA  COLUAIIBHO-
SKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE
MPUPOJHOM W COLMAJIBbHOW  CpElpl,
OCO3HaHUE  rJI00aJbHOTO  XapakTepa
HKOJIOTMYECKUX MPOOIIEM;

MPEAEIbHON JOYCTUMON KOHLIEHTPALUH

- yMETh  IUTAHUPOBATh W  BBHIMOJMHATH  XUMHUYECKUN
HKCIIEPUMEHT (IIPEBpAIlCHHUs] OPraHUYECKUX BEUIECTB MpHU
HarpeBaHUM, IOJIYYEHUE ATHIEHA U HU3YYEHHE €ro CBOICTB,
KAueCTBEHHbIC PEAKIMU Ha aJbJETU]bl, KpaxMmal, YKCYCHYIO
KHCIIOTY; JeHaTypauus O€IKOB IpH HarpeBaHUM, IBETHbIE
peakuuu O€NKOB, MPOBOAWTH PEAKIMM HOHHOIO OOMEHa,
OINPENENATh CPEy BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIUU
Ha cynb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS,;
pelIaTh KCIEePUMEHTAIBHBIE 3a7a4yM 1Mo TemaM "Metamisl" U
"Hemeramnsl") B COOTBETCTBHUM C MpaBUJIaMU TEXHUKHU
0e30macHOCTH Mpu OOpaIIeHUH C BEIIECTBAMU U J1a00OPaTOPHBIM
000pyOBaHUEM; TIPEJACTABIATh PE3YJbTaThl XUMHUYECKOIO
HKCIEPUMEHTa B (popMe 3amucH ypaBHEHHI COOTBETCTBYIOIIMX

peakuuii W GOpMYIMpPOBATh BHIBOABI HA OCHOBE 3THUX
pE3yJIbTATOB;
- YMETh aHAJU3UPOBaTh XUMHUYECKYI0 HH(pOpMaLuio,

MOJIy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CPEACTB MAaCCOBOM
uHpopmanuu, cetb IHTEpHET U OpyTHE);

- BJIAJETh OCHOBHBIMH METOJAaMU HAYYHOIO IIO3HAHUS
BEIIECTB M XMMHYECKHUX SIBICHUH (HaOMI0/eHUe, U3MEpEeHHeE,
JKCIIEPUMEHT,

MOJICJIMPOBAHUE);

YMETh MPOBOJIUTH PACUETHI IO XUMUYECKUM (POpMyJiaM U
YPAaBHEHUSAM XUMUYECKHUX PEAKLUI C UCIIOJIb30BaHUEM
(U3MYECKUX BEJIMYMH, XapaKTEPU3YyIOIINX BEIIEeCTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIE
YCJIOBUS) Fa30B, KOJIMYECTBA BEILIECTBA; UCIIOJIb30BaTh
CUCTEMHBIE XUMHYECKUE 3HAHUS JIsl IPUHSTHS PEIIEHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYyallUsAX, CBI3aHHBIX C BEIIECTBAMHU
U UX PUMEHEHHUEM




MJIAHUPOBAHUE U OCYIIECTBICHUE
JICUCTBUI B OKPYKAKOLICH CpeJie Ha
OCHOBE 3HAHUS LEJIEN YCTOUYUBOTO
pa3BUTHUSA YEJIOBEUYECTBA; AKTUBHOE
HENPUSTUE ACHCTBUM, IPUHOCIIINX BPEl
OKpYXKarouen cpeae;

- YMEHHE MIPOTHO3UPOBATH

HeOJIaronpusiTHbIC DKOJIOTHYECKHE
MOCIEACTBHUS MpeATPUHUMAEMBIX

JIEUCTBUM, IPEIOTBPAILATH UX;

- pacumpeHue OonbITa
JIeSATEIbHOCTH DKOJIOTHYECKOH

HaNpaBJICHHOCTH;

OBJIAJICHHE HaBbIKAMH Y4eOHO-
HCCJIEI0BATEIILCKOM, IIPOCKTHON U
COILIMAILHOM JIESATCIbHOCTH;

IIK 5.4.
Peanu3oBpiBaThH
TEXHOJIOTHYECKH
€ TIPOLIECCHI B
MaIIMHOCTPOUTE
JIBHOM
MIPOU3BOJICTBE C
COOJIFOIEHUEM
OXpaHbI TpyJa,
0€e30MMacHOCTH
JKU3HEIEATCIIbH
OCTH U 3aIUATHI
OKpYyXarouen
Cpepl,
MPUHIIUATIOB U
METOJIOB

- FOTOBHOCTb K CAMOPa3BUTHIO,

- CaMOCTOSATEIbHOCTH u
CaMOOIIPEICIIEHUIO;

- -OBJIaJICHNE HAaBBIKAMH YIEOHO-

- UCCJIEI0OBATEIIbCKOM, TMPOEKTHOM U
COLIMAILHOM JIEATCIbHOCTH;

- OBnaznenue YHUBEPCAIbHBIMU
KOMMYHHUKaTUBHBIMA  JI€WCTBUAMU:  O)
COBMECTHAS JI€ATEIIbHOCT:

- IIOHUMATh u HCIOJIb30BaTh
MPEUMYyIIECTBA KOMaHHOU u
WHJIMBUAYAJIbHOW pabOThl; - NPUHHMATh
Leau COBMECTHOM JIeSITCIbHOCTH,
OpPraHU30BbIBAaTh M KOOPAMHHUPOBATH
JICVCTBUS 10 €€ JOCTHIXKEHUIO: COCTaBIISITh
IJIaH JEUCTBUM, pPAaCHpeneisiTh pPOIU €

- chopMHpOBaTh  NPEJACTABICHUA: O  XHMHUYECKOU
COCTaBJISIFOIIEH E€CTECTBEHHOHAYyYHOM KAPTHUHBI MHUpPa, pOJIU
XUMUU B TO3HAaHUM SIBJICHUWA MpPUPOIbIl, B (POpMUPOBaAHUU
MBIIUICHUS] W KYJBTYpbl JUYHOCTH, €€ (YHKIIMOHAIBHOU
I'PaMOTHOCTH, HEOOXOAUMOM JIJIsl pelIeHUs TPaKTUYECKUX 3a1ad
U OKOJOTMYECKHM OOOCHOBAaHHOIO OTHOILUEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJIHOM CPEAE;

- YMETh co0nroaaTh npaBuiIa DKOJIOTUYECKU
1[EJI€CO00PA3HOT0 MOBEACHUS B OBITY U TPYJIOBOM €SITENbHOCTH
B LIEJSIX COXPAHEHUs CBOErO 3J0POBbS U OKPYKAIOIIEH
MPUPOJHON CpEJbl; YUWUTHIBATh OIACHOCTh BO3JICUCTBUS HA
’KUBBIE OPraHU3Mbl ONPEAEICHHBIX BEUIECTB, NOHUMAs CMBICII
MOKa3aTesis MPeIeIbHON JOMYCTUMOM KOHILIEHTPAIuu

- YyMETh  IUIAHUPOBaTh W  BBINOJHATH  XUMHUYECKU
AKCIIEPUMEHT (NIPEBpAIllCHUs] OPraHUYECKUX BEUIECTB MpH
HarpeBaHUM, IOJIYYEHUE ITHJICHA U HM3YYEHHE €ro CBOWCTB,




OEepEKIIUBOTO
IPOU3BOJICTBA.

y4eTOM MHEHHMI YYaCTHUKOB OOCYXIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

- KOOPAMHUPOBATh W BBITIOJHATH
pabory B YCIOBUSIX peanbHOTO,
BUPTYaJbHOTO W  KOMOWHHPOBaHHOTO
B3aMMOJICICTBHS; - OCYIIECTBIISITh
MO3UTUBHOE CTPAaTErMYeCKOe MOBEICHUE B
pa3IMYHBIX CUTYyaIusX, TIPOSIBJISATH
TBOPYECTBO HW  BOOOpakeHHWe, ObITh
WHUIINATHBHBIM

- OBnageHne yHUBEPCATbHBIMU

KQUueCTBEHHBIC DPEAKIMM Ha albJErujbl, Kpaxmall, YKCYCHYIO
KHUCIIOTY; JeHaTypanus O€NKOB TpH HarpeBaHUM, I[BETHHIE
peakiuyu OeNKOB; MPOBOJAWTH PEaKIMd HOHHOIO OOMEHa,
OMpENeIATh CPe/ly BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIUU
Ha cyib(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHUS;
pemaTh KCIEepUMEHTaNbHbIE 3aauu 1Mo TeMam "Metamibl" u
"Hemeramnbl") B COOTBETCTBUM C IpaBUJIaMU TEXHUKHU
0e30macHOCTH Mpu OOpaIIeHUH C BEIIECTBAMH U JIa0OPATOPHBIM
000OpyZIOBaHUEM; TIPENCTABIATh PE3yJbTaThl XUMHYECKOTO
AKCTIEpUMEHTa B (hOpMe 3aluCH YPaBHEHHM COOTBETCTBYIOIIMX
peaknuii W GOPMYIMPOBATH BHIBOABI HAa OCHOBE JTHUX
pE3yIbTaTOB; YyMETh  aHAJTU3UPOBATH  XHMMHUYECKYIO
HH(pOpMAIIUIO, TOJYYaeMYyI0 M3 Pa3HbIX HUCTOUYHUKOB (CPEICTB
MaccoBoil uHpopmaiuu, cetb UHTepHET U Apyrue);

- BJIaJICTh OCHOBHBIMU METOJIaMH HAY4YHOTO TO3HAHUS
BEIIIECTB U XMMHUYECKHX SBJICHUM (HAOJIOJEHUE, U3MEpPEHHUE,
HKCIIEPUMEHT, MOJICTMPOBAHUE);

- YMETH MPOBOJAUTH PACUETHI TT0 XUMUYECKUM (HopMysiam U
YpaBHEHUSIM XMMHYECKUX peakluuid C  HCIOJIb30BAHUEM
(bU3UYSCKUX BEITUMYHH,

XapaKTepU3yIOlUX BEHIECTBA € KOJIMYECTBEHHOW CTOPOHBI:
Macchl, oObema (HOpMaJibHbIE YCJIOBHS) Ta30oB, KOJIMYECTBA
BEILIECTBA; MCIOJIb30BaTh CUCTEMHBIE XUMUUYECKUE 3HAHUS IS
MPUHATUS PEMIEHUH B KOHKPETHBIX >KHU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM.




2. CTPYKTYPA U COJEPKAHUE OBIIEOBPA3OBATEJIBHOM

AN CHUTIVIMHBI «XUMUSA»

2.1. O0beM AUCUMILVIMHBI U BUABI Y4e0HO padoThI

. Oo0bem B
Bua yuyeO6Hoi padoThI
yacax

O0beM 00pa3oBaTe/IbHOM MPOrPaAMMBbI M CUHMIITHHbBI 80

B T.4.

OcHOBHOE coaepxkaHue 78
BT. U..

TEOpEeTHUECKOe 00yUeHUE 52
IIPAKTUYECKUE 3aHATUS 26
IIpome:xxkyrounas arrecranus (Judd. 3auer) 2




2.2. TemaTu4yeckuii IJIAH M COIEPKAHUE TN CIUTIIHHBI

HanmenoBanu Conepskanue yueOHOro Mmarepuasa (0OCHOBHOE M NPO(eCcCHOHAIbHO- 06
€ pa3aesioB u OPHEHTHPOBAHHOE), JIAG0OPATOPHBIE U NPAKTHYECKUE 3aHATHS, IPUKJIATHOI qaz)(fr iﬁiﬁ:fz}fr::
TeM MOIYJIb
1 2 3 4
OcHoBHoOeE coep:kaHHue 70
Pa3zges 1. OcHOBBI CTPOCHUSA BeleCcTBA 6
Tema 1.1. OcHOBHOe coep:KaHmne 4 OK 01
Ctpoenue Teopernueckoe o0yuenmne 4
aToMoB CoBpeMeHHast MOJie/ib CTpOocHUs aroma. CHMBOJIMYECKHEA SI3bIK XUMHH. XHUMHUCCKHUI
XUMHFCCKUX  |ynemenHT. DieKTpoHHAsi KOHpuryparwus aroma. Kiaccupukanus XMMHYECKIX 3JICMEHTOB
SJICMCHTOB M (g p- d-a;meMeHTHI). BajeHTHBIC 3JEKTPOHBL. BaleHTHOCTh. DJIEKTPOHHAs MPHPOIA 2
fipupona XUMHUYECKOU CBSI3H. DJIEKTPOOTPHUIIATEILHOCTh. BUIBI XUMHYECKON CBSI3M (KOBaJICHTHAS,
XHUMHYCCKON  |yogpas, MEeTAIIIMYECKast, BOZOPOIHAS) M CIIOCOOKI €€ 00pa30BaHMS
CBA3H Peuienue 3aqaHuii Ha UCIOJIB30BAHUE XUMUUECKOI CUMBOJIMKHA Y Ha3BaHUM COEIMHEHUMN
0 HOMCHKJIATYpPe MEXIYHAPOIHOIO CO3a TEOPETHUYECKOH M MPUKIATHOW XHMHU M
TPUBHMAJIbHBIX HAa3BAaHHM IS COCTABIACHHMS XHMHYECKMX (OpPMYNI JBYXaTOMHBIX
COCAMHCHUN (OKCHIIOB, CYJIb(GHUIOB, THIPUIOB W T.I.) M JPYTUX HEOPTaHUYECKUX )
COCJTMHEHUI OT/ICIIbHBIX KJIaCCOB
Perrenne 3agaHuii Ha YCTAHOBJICHHE CBS3M MEXKIY CTPOCHHEM aTOMOB XHMHYECKHX
9JIEMEHTOB M TEPUOJUYCCKAM H3MEHECHHUEM CBOMCTB XHUMHYECKHX JJIEMEHTOB M HX
COEMHEHUN B COOTBETCTBUHU C NOJIOKEHUEM lleproanueckor CHCTEMBI.
Tema 1.2. OcHOBHOE cojiep:KaHue 2 OK 01
[Teprognuecku | TeopeTnveckoe o0yueHue 2 OK 02
H 3aKOH U [Tepuonnueckas cucreMa xuMuiyeckux 3yiemMeHToB .M. Menneneesa. @usnueckui
Tabmiua M. |cppien Meproamueckoro 3axona JLU. Menneneesa. 3akoHOMEPHOCTH N3MEHEHNS )
Menneneesa  |cpojicTs XUMUYECKUX 3IEMEHTOB, 0OPa3yeMbIX HMU IPOCTBIX H CIIOKHBIX BEIIECTB B

COOTBECTCTBUHU C ITOJIOKCHUEM XUMHUYCCKOI'O 3JICMCHTA B H@pPIOJ]PI‘I@CKOﬁ CUCTEMC.




MupoBo33peHueckoe u HayuyHoe 3HaueHue [lepuonnueckoro 3akona JI.11. Menneneesa.
ITporuossl JI.1. MenneneeBa. OTKpbITUE HOBBIX XMMUUECKHUX JIEMEHTOB.

Pemenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33/IAHUN HA XAPAKTEPUIALIUIO
XUMUYECKUX IJIEMEHTOB «MeTamnyeckue / HeMeTaUIMueCKUe CBOMCTRA,
AJIEKTPOOTPUILIATEIBHOCTh XUMUYECKUX JIEMEHTOB B COOTBETCTBUU C UX AJICKTPOHHBIM
CTPOEHHEM U TOJIOKEHUEM B IEPUOANYECKON CUCTEME XUMUYECKUX deMeHToB [1. 1.
MeneneeBa»

Paznen 2. XumMuueckune peakiuu

Tema 2.1.
Tunel
XAMHYECKUX
peaxkiuii

OcHoBHoOe cofep:KkaHHue

Teoperuueckoe o0yueHue

KHaCCI/I(l)I/IKaHI/IH X TUIIBI XUMHWYCCKHX peaKuHﬁ C Y4aCTUCM HCOPIraHNMYCCKNX BCIICCTB.
CocraBnenue ypaBHCHI/Iﬁ pCaKHI/If/'I COCIMHCHUA, PA3JIOKCHUA, 3aMCIICHU A, 06MeHa, B T.4.
peaKuHﬁ TOpPCHH:, OKMCICHUA-BOCCTAHOBJICHU .

YPaBHeHI/IH OKHCJICHHsI-BoccTaHOBNICHHA. CTeneHb okucieHus. OKUCIUTEIb U
BoccTaHoBHuTEIb. CocTaBjieHHE U YPaBHUBAHUEC OKHCIUTCIbHO-BOCCTAHOBHUTCIILHBIX
peaKuHﬁ MCTOAOM J3JICKTPOHHOI'O Oananca. OKHCIUTENBLHO-BOCCTAHOBUTEIBHEIC PCaKInNHUu
B ITpHUPOAC, MPOU3BOACTBCHHLIX ITPOLCCCAX U KUZHCACATCIbHOCTH OPraHN3MOB

Teoperuueckoe o0yueHue

KonuuectBeHHbIEe OTHOIIEHUS B XUMUHU. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUU U
pacyeTbl MO YpPaBHEHUAM XHMHUYECKMX peakuuid. Monp Kak €IMHMIA KOJUYECTBA
BelecTBa. MossipHas macca. 3aKOHbI COXPAHEHUsI MAcChl U HEPTUU. 3aKOH ABOraipo.
Mounsipubiii 00beM ra3oB. OTHOCUTENbHAS TUIOTHOCTH Ta3oB. Pacdersl 1o ypaBHEHUAM
XUMUYECKUX PEaKIui ¢ UCIOIb30BaHUEM MacCChl, 00beMa (HOpMaJIbHbIE YCIIOBHUSI) Ta30B,
KOJINYECTBA BEILIECTBA

OK 01

Tema 2.2.
DNEeKTpOIUTHYE
cKas
JIMCCOIAAIIHS 1
MOHHBINA 00MEH

OcHOBHOE coaepkaHue

Teoperuueckoe o0yueHue

Teopus >IEKTPONIUTHYECKON auccouuanuu. HMOHBL. DJIEKTPOIUTHI, HEIIEKTPOJIUTHIL.
Peakruu nonnoro oomena. CoctaBlieHHE PEeakIiii HOHHOTO OOMEHa IyTeM COCTaBIICHUS

OK 01
OK 04




UX MMOJIHBIX U COKPAILIEHHBIX HOHHBIX YpaBHEHUH. KuCI0THO-OCHOBHBIE peAKIIUU. 3a1aHUs
Ha COCTABJICHUE MOHHBIX PEaKIUN

Kounrpouabnas
padora 1 CrpoeHune BeniecTsa U XUMHUECKNE PEAKIUN 2
Pa3zpnea 3. CTpoeHue U CBOIICTBA HEOPraHNYECKUX BeLeCTB 12
Tema 3.1. OcHOBHOe cojiep:KaHune 2 OK 01
Knaccuduxanus | Teoperuyeckoe o0ydenue 2 OK 02
, HOMEHKIIaTypa |[Ipeqmer Heoprannyeckon xumun. Kimaccudukamnus Heopranndeckux pemects. [IpocToie IIK 5.3
U CTPOEHUE U CJO0HBIE BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUIbL, THAPOKCUIBI,
HEOpraHm4ecKky |KUCIOTHL, CONM). B3anMOCBsI3b HCOPraHUIECKUX BEIECTB. ATPETaTHBIC COCTOSIHUS
X BEIECTB BeniecTBa. Kpucrammueckue u amopdHbie BemecTBa. THUITBI KPUCTATUIMYECKUX PEIIETOK 5

(aToMHast, MOJIEKYJISIpHASI, HIOHHAS, METAJIUINYECKast). 3aBUCUMOCTh (PU3MYECKUX CBOWCTB

BELIECTBA OT THUIIA KPUCTAIIMYECKON pENIETKU. 3aBUCUMOCTh XUMHYECKON aKTUBHOCTH

BEILECTB OT BUJa XUMUUYECKOW CBSI3U U TUIA KPUCTANIMYECKON pemieTku. [IpuunHsl

MHOT000pa3usi BENIECTB
Tema 3.2. OcHOBHOe coep:KaHmne 6 OK 01
dusuko- Teopernueckoe o0yueHnue 4 OK 02
XUMHYICCKUE Metamibl. O0ume pu3nyecKkre U XMMHYECKHE CBOMCTBA METAIIIOB. CIOCOOBI OJTy4YEHHUS. MK 5.3
CBONCTBA 3HAYECHHE METAJUIOB M HEMETALUIOB B IPUPOJE M KU3ZHEIACATEIBHOCTH YEJIOBEKA U 1
HeopraHuyecky |OPraHu3MOB. KOpposust MeTamioB: BHIBI KOPPO3HH, CIOCOOBI 3alllUTHI METauIoB OT
X BEIIECTB KOpposuu

Hemeramnpl. O6nme ¢u3nMyeckrue M XUMHYECKHE CBOMCTBA HEMETALIOB. THIMYHBIC

cBoiictBa HeMmeTtaiioB [V— VII rpynn. Knaccudukanus u HOMEHKIaTypa COEIUHEHUN 1

HeMeTaJ10B. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB (OKCUIOB,

TUAPOKCUJIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX 2

BCHICCTB, BOJOPOJAHBIX COGI[PIHGHHﬁ, BBICIINX OKCHUJOB U THAPOKCH]IOB




CocraBieHue ypaBHEHUN XUMHUYECKUX PEAKIHUA C Y4aCTUEM IMPOCTBIX M CIOXKHBIX
HEOPraHUYECKUX BEIIECTB: METAJUIOB U HEMETAJJIOB; OKCUJI0B METAJLIOB, HEMETAJUIOB U
aM(OTEepHBIX JJIEMEHTOB; HEOPraHWYECKUX KHUCIOT, OCHOBaHUNU U aM(OTEpHBIX

TUAPOKCUJIOB; HEOPTaHUYECKUX COJIEH, XapaKTepU3YIOIIUX UX CBOWCTBA. 2

Pelenre mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 33JaHUl Ha CBOWCTBA, COCTAB,

MoJIydeHue U 0e30MacHOe UCTOIb30BAHNE BAKHEHIIIMX HEOPTaHUYECKHUX BEIIECTB B OBITY

U IPAKTUYECKOM IeSITEIbHOCTH YeJIOBEKa
Tema 3.3. OcHoOBHOe cojiep:kaHune 2 OK 01
Unentudukany | Teopernueckoe o0ydeHune 2 OK 02
A Pemenne sSKCEepUMEHTANBHBIX 3a7ad 10 XUMHYECKMM CBOWCTBAM METAUIOB M OK 04
HCOPraHWYECKH |HEMETAJUIOB, 10 PACIIO3HABAHUIO U MOJYYEHUIO COEIMHEHUI METAJIIOB U HEMETAJLIOB.
X BEILIECTB WNnentuduxarnus HEOpraHMIECKUX BEIIECTB C UCMOJIB30BAHUEM UX (DU3UKO-XUMHUYECKUX 2

CBOMCTB, XapaKTepHbIX KaYECTBEHHBIX peakuuil. KauecTBeHHbIE peakiuu Ha cyibdar-,

KapOOHAT- U XJIOPUJI-AHUOHBI, HA KATUOH aMMOHMUS
KonTpoabHast .

CBoiicTBa HEOPraHMYECKUX BEIIECTB 2
padora 2
Pa3znen 4. CrtpoeHue U CBOMCTBA OPraHUYECKHUX BelIeCTB 32
Tema 4.1. OcHOBHOe cojiep:KaHune 6 OK 01
Knaccupukanus | Teoperuueckoe o0ydeHue 2 IIK 5.3
,» CTPOCHMC U [TosiBneHune M pa3BUTHE OPTAHUYECKON XUMUM KaK Hayku. [Ipeamer oprannueckon
HOMEHKJIaTypa |XMMHUHU. MeCTO U 3Hau€HUE OPraHUYECKON XUMHUH B CHCTEME ECTECTBEHHBIX HAYK.
OpraHHYecKnx | XMMHYECKOE CTPOCHHE KaK MOPSIOK COCAMHCHHs aTOMOB B MOJIEKYIE COIJACHO HX
BEIECTB BaJieHTHOCTH. OCHOBHBIE TOJIO)KEHHSI TEOPUM XHUMUUYECKOTO CTPOEHUS OPraHMYECKHUX

coenuHeHnd A.M. bytiepoBa. YriepoaHbli CKEJIET OPraHMYEeCKOM MOJIEKYJIBI. )

3aBUCHUMOCTh CBOWCTB BEIIECTB OT XUMHUUYECKOTO CTpOEHUs Moiiekyl. M3omepus u
HU30MEDPBL.

[Tonssitue o dyakuoHanpHONW Tpynme. Pamukan. [lpuHnumel — kiraccupukammu
OpPraHMYECKUX  COEOUHEHHM. MexayHapoaHas  HOMEHKJIATypa W IPUHLUIIBI
HOMEHKJIATYPbl Oprannyecknx coequaeHui. [lonsTue 00 a30Tcoaep kamux COeIMHEHUSX,




OMOJIOTMYECKH aKTMBHBIX  BellecTBax (yriieBojax, »JKHpax, Oelkax u  Jap.),
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUSX (MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO)

HpaKanecmle 3aHATHUA

HomeHnkiiaTypa OpraHM4ecKHX COEAMHEHUN OTAENIBbHBIX KJIACCOB (HACBILIEHHBIE,
HEHACBIIICHHbIE K aPOMATUYECKHUE YTIIEBOIOPO/IbI, CHUPTHI, (PEHOIIBI, AJIbJETU/Ibl, KETOHBI,
KapOOHOBBIE KHCIIOTHI U Jp.)

CocTraBiieHHE TOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BELIECTB
OTJIETIbHBIX KJIACCOB, MCIOJIb3Ysl MX Ha3BaHWS IO CHUCTEMATUYECKOW MU TPUBHAIBHOU
HOMEHKJIAType (3TUJIEH, alleTUIIeH, TIulepuH, peromn, popmanbaerus, ykcycHas KUCIoTa,
riuH). Pacuersl mpocteiiiieil  popMyibl OpraHMYECKOW MOJEKYJbl, HUCXOIsd U3
3JIEMEHTHOr0 cocTana (B %)

Tema 4.2.
CBolicTBa
OpraHNYEeCKUX
COCJIMHCHU I

OcHoBHOeE coaep:KaHue

14

Teopernueckoe o0yueHnue

12

OU3NKO-XUMUYECKAE CBOMCTBA OPraHMYECKUX COCIUHEHUM OTHEIBHBIX KJIACCOB
(ocobenHocTH Ki1accu(UKALMK U HOMEHKIIATypbl BHYTPH Kjlacca; TOMOJIOTMYECKUH psiji U
obmast popmyna; uzomepusi; pu3nueckue CBOMCTBA; XUMHUYECKHE CBOWCTBA; CIOCOOBI
MOJYy4YEHUS]):

— Tpe/ieNIbHbIE YTJIEBOIOPO/bI (aJIKaHbl U IUKJIOAJKaHbl). ['OpeHre MeTaHa Kak OJWH U3
OCHOBHBIX HMCTOYHHMKOB TE€IJIa B MPOMBINIJIEHHOCTU U ObITy. CBOMCTBAa MNPUPOAHBIX
YIJIEBOJOPOAOB, HAXOXKICHHUE B IPUPOJIC U IPUMEHEHUE AJIKAHOB;

— HemnpeenbHble (JIKEHbI, alKUHbl W aJKaJIUCHbl) U apOMATUUYECKHUE YTIIEBOJOPO/IbI.
['openue aneruneHa Kak KICTOYHUK BBICOKOTEMIIEPATYPHOTO TNIAMEHU JJISl CBAPKU U PE3KHU
METAJIJIOB

— KHUCJIOpPOJACOJEpKAIME COeauHEHUs (cnupThl U (EHONIbI, KapOOHOBBIE KHUCIOTHI U
AGUphl, albJIeruabl W KETOHBI, KUPBI, yrieBojasl). [IpakTHueckoe mpUMEHEHHE
STUJICHTJIMKOJS, TiuiepuHa, ¢eHona. llpumenenue dopmanpaeruaa, ameTaibAeruja,
YKCYCHOM KHCJIOTBI. MBIa KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT. MoroIue CBOMCTBA
MbLIa

—  a3oTcojeprKalme COCJIMHCHUSA (aMmuHBI W AMUHOKHCIIOTHI, Oenkn).
BricokomoieKysipHbIe  COSAMHECHHUS (CHHTETHYCCKHE W OHOJOTHYCCKH-aKTHBHBIC).

OK 01
OK 02
OK 04
K 5.3




MoHomMep, noJuMmep, CTPYKTypHOe 3BeHO. [lommmepusaius 3TWieHa Kak OCHOBHOE
HaIpaBJeHUE €ro UCIOJIb30BaHUSI.
I'eneTnueckas CBsI3b MEXKAY KJIaCCaMU OPTaHUYECKUX COEIMHEHUIM

IIpakTHYeckue 3aHATHS 8
CBolicTBa OpPraHMYECKUX COEJMHEHHMH OTHENBHBIX KIacCOB (TpUBMAlbHAas U )
MEXKIyHApoaHas HOMEHKJIATypa, XHMHYECKME CBOMCTBA, CIOCOOBI  IIOJYYEHUS):
npeeNbHbIE (aIKAHbI U MKIIOAIKAHBI), HEMPEIeIbHBIE (ATKEHBI, aJIKUHBI U AIKAJUEHbI) 1 )
apOMaTUYEeCKHE YIJIEBOJOPOAbI, COUPTHI U (DEHOJBI, KapOOHOBBIE KUCIOTHI U 3(PUPHI,
aJIbJEruabl ¥ KETOHbI, AMUHBI M aMUHOKHCIIOTBI, BBICOKOMOJIEKYJIAPHBIE COEIMHEHHMS. )
3aaHusl Ha COCTABIICHUE YPABHEHUM XMMHMYECKUX PEAKLHUH C y4aCTHEM OPraHUYECKUX 5
BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOEHHUSI
Tema 4.3. OcHoBHoOE cojiep:KkaHue 4 OK 01
Unenrtudpukany | Teoperuueckoe o0ydeHue 2 OK 02
A OPraHu|CCRUX | Byooprannueckue coeauHeHus. IIpuMeHeHHe W OMOJOrMYecKass poJib YIJIEBOJIOB. OK 04
BCILICCTB, NX OKHCJIEHHE YIIIEBOAOB — HCTOYHUK SHEPTUH KHUBBIX Opranu3MoB. O6IacTH IPUMEHEHHS IIK 5.4
3HAYCHUC 1 aMHHOKHCIIOT. [IpeBpaienns OGEIKOB IMIIM B OpraHu3Me. buosjormdeckue (yHKIUH 1
MPUMCHCHHUC B | GenkoB. Buonorndeckue (GyHKIUH >KUPOB. PONIb OPraHMYECKOdl XUMHU B PELICHHH
ObITOBOM 1 po0JIEM IMIIEBON O€30MACHOCTH
MPOUSBOACTBCH | Py, opraumyeckoif XMMHMM B pEIIEHUM IIPOONEM JHEPreTHUECKOH 6e30IacHOCTH, B
HOH Pa3sBUTHH MEIMIMHBI, CO3JaHHU HOBBIX MATEPUAJIOB, HOBBIX HCTOYHHMKOB OJHEPIUM
ACATCILHOCTH | (anprepraTHBHBIE HCTOYHNMKN dHeprun). OMacHOCTh BO3ACHCTBUS HA KMBBIE OPTAHU3MBI |
HcoBeKa OPraHMYECKUX BEIIECTB OTAENBHBIX KIACCOB (yrJIEBOJOPOIbI, CIUPTHI, (DEHOJIBL,
XJIOPOPraHUYECKUE TPOM3BOHBIE, ANBAETHABI U JP.), CMBICH TOKa3aTels MPEAEIbHO
JONYCTUMOMN KOHIIEHTPAIUH
KonTposbHast Crpykr . )
paGoTa 3 YKTypa ¥ CBOMCTBA OPraHMYECKHUX BELIECTB
Pasen 5. Kunernueckue M TepMOIMHAMHAYECKHE 3AKOHOMEPHOCTH MPOTEKAHHS XMMHYECKHX 5

peakumi




Tema 5.1. OcHOBHOe coep:KaHne ) OK 01
CkopocThb OK 02
Teopernueckoe o0y4enue 2

XUMHYECKUX
. CKOpOCTh pEaKIuu, €€ 3aBUCHUMOCTh OT Pa3IMYHBIX (haKTOPOB: MPUPOJIBI PEATUPYIOIIHX
PCAKIHH. BEILIECTB, KOHLEHTPALIMM PpPEArupyroluX BEIIECTB, TEMIIEPATypbl M  IUIOLIAIU
XUMHYECKOE | heakimoHHOl OBEpXHOCTH. TeIuoBble >QMEKTHl XUMHUYECKHX pEeaKUmil. DK30- H 1
PpaBHOBCCHUC DHJIOTEPMUYECKHE, PEAKIINH.
OGpaTuMocTh peakiuil. XMMHUYECKOEe PaBHOBECHE M €ro CMEIIeHUE MO AeHCTBUEM
pa3snTUYHBIX (DaKTOPOB (KOHIIEHTpAIMSI PEAreHTOB WM MPOIYKTOB PEAKIIUU, JABIICHUE, 1
TeMIiepatypa) JUisl CO3JaHHsl ONTHUMAJIbHBIX YCIOBUH MPOTEKAHUS XUMHUYECKUX
npoueccoB. [Ipuanun Jle [larense
Pa3znea 6. PacTBOpBI 10
Tema 6.1. OcHOBHOE cojlep:KaHue 4 OK 01
[TonsiTre 0 Teoperuyeckoe o0yueHnue 4 OK 02
pacTBopax PactBopenune kak ¢Gusmko-xuMuueckuii mporecc. PactBopbel. CriocoObl TPUTOTOBIICHUS OK 07
pacTBOpoB. PacTBOpUMOCTb. MaccoBas J0Is pPacTBOPEHHOro BemiectBa. CMbICH TK'5.3
MOoKa3areisl MPeaesbHO JOMYCTUMOM KOHIEHTPAIMU M €ro MCIOJIb30BAaHUE B OIICHKE IIK 5.4
HKOJIOTMYECKOI 0€30I1acHOCTH.
[IpaBuia 3KOJOTMYECKH 11€J1eCO00Pa3HOI0 MOBEACHUS B ObITY U TPYAOBOM JEATEIbHOCTH 4
B LIEJIIX COXPAHEHUsSI CBOETO 3JI0POBbSI U OKPYXkAIOIIEH MPUPOAHON CpeJbl; OMacHOCTh
BO3JICVICTBHUS HA )KUBBIE OPTaHU3MBbI ONPEICTICHHBIX BEIIECTB.
Perienune npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN HA PACTBOPBI, UCIIOIb3YEMbIC
B OBITOBOM M MPOU3BOJICTBEHHOM JESTEIHHOCTH YEJIOBEKA
Tema 6.2. IIpakTHyeckue 3aHATHS 6 OK 01
Hccnenosanne  |JlaGopatopuas paGota «[[pUroToBIeHHE PACTBOPOBY. ) OK 02
CBOICTB [IpuroroBieHue pacTBOpOB 3aJaHHOM (MaccoBOM, %) KOHIIEHTpaluu (C MpPaKTHKO- ) OK 04
PacTBOPOB OpPUEHTHUPOBAHHBIMH BOMPOCAMU) U ONIPEAEICHUE CPEAbl BOJHBIX PACTBOPOB. 2 IK 5.3

Penienue 3a/1a4 Ha IPUTOTOBJICHUE PACTBOPOB




OK 01

Paznea 7. Xumus B ObITY M IPOU3BOACTBEHHOM eATEJILHOCTH Y€JI0BEKA 8 OK 02
Tema 7.1 OcHOBHOE coaep:xaHue 2 OK 04
Xumns B ObITY Teopernueckoe o0yuenmne 2 OK 07
1 DKoJyiornyeckasi 0€30MacHOCTh MOCJIEICTBUN OBITOBOM U MPOW3BOACTBEHHOM HKS.3
IPOU3BOACTBEH o IIK 5.4
HO NeATEIbHOCTH YeJIOBEKa, CBSI3aHHAs C IepepadOTKOM BEIIECTB; MOUCK U aHAJU3
nesiTenbHOCTH | XAMHYCCKOH HH(OPMALIMH U3 Pa3IMYHbIX HCTOYHHUKOB (HayYHAs M y4COHO-HAyIHAsI
yeoBeKa JAUTEepaTypa, CpeACcTBa MaccoBoi nHGopMaIuu, cetb UHTEpHET u apyrue). 2

Keticol (c yueroM Oyayieit mpodhecCHOHAIBHOM JISSITEIIFHOCTH ) Ha aHATN3

uH(}OpMaIMKU 0 MPOU3BOACTBEHHOM 1€ATEILHOCTH YEJIOBEKA, CBSI3aHHOM C

nepepadoTKOM U MOTYyYEeHUEM BEIIEeCTB, a TAKXKE C IKOJIOTHIECKON 0€30MMacHOCTHIO.

IIpakTHYecKkue 3aHATHS 6

ITonck M aHaNMM3 KEMCOB O MPUMEHEHUH XUMHUYECKHX BEIIECTB U TEXHOJOTHUM C YU4ETOM

Oynymieii mpodecCHOHANBHON IEATeIbHOCTH 110 TEeMaM: Ba)KHECHIINE CTPOUTEILHBIC 2

MaTepualibl, KOHCTPYKIIMOHHBIE MaTepHalbl, KPACKH, CTEKJIO, KEpaMHKa, MaTepUabl s

ANEKTPOHUKH, HAHOMATEpHaybl, TEKCTUJbHbIC BOJIOKHA, HWCTOYHUKU DHEPTUH, 2

OpraHUYEeCKHE U MUHEpAIbHBIC yI00PEHNS, IEKAPCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSL.

3ammura: [IpencraBieHue pe3yabTaTOB pEIICHHS KEMCOB B (opMe MUHH-IIOKIAIa C 2

MpE3CHTAIEN
IIpome:kyTOUHasA aTTeCTAIMS MO JUCHUILIIMHE (32a4€T) 2

Bcero

80




YCJIOBUA PEAJIM3ALIUU ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOM JUCIHUATILINHBI

3.1. TpeGoBaHNsi K MUHUMAJILHOMY MATEPUAIbHO-TEXHUYECKOMY
o0ecrneYeHuIo

Peamuzanus yueOHON mucuuruimebl TpeOyeT Hamuuus ydeOHoro kaOuHeTa
«XuMHs» ¥ 1a00paTopuu, B KOTOPBIX UMEETCSI BO3MOXKHOCTb 00€CIEeUUTh JOCTYII B
ceTb MHTEpHET.

Kabunersl  JOMKHBI YAOBJIETBOPATH TpeOOBaHUSIM CanurapHo-
snuaeMuosiorndeckux mnpasui U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02),
cooTBeTCTBOBaTh IpaBmwiaM Th. (B xabuHeTre MOKHBI HAXOAUTHCS >KypHAJIbI 110
MHCTpyKTaxkam Tb, anrTeuka mepBOM MEAUMUIMHCKOM IIOMOIIM U CPEACTBA
NOKAPOTYILIEHU).

OG6opynoBanue yueOHOro kabuHera:

e [locagouHble MECTa MO KOJUYECTBY 00YUAIOIIUXCS;

e PalGouee MecTo mpernoiaBaTens;

e Harmsnueie moco6us (HaOOpsI MapoCTeP>KHEBBIX MOAEIICH MOJIEKYJIT, MOJEIIN
KPUCTATMYECKUX PEIIETOK, KOJUIEKIIUU MMPOCTHIX U CIIOKHBIX BEIIECTB /WU
KOJUIEKIIMH TTOJIMMEPOB; KOJUICKIHSI TOPHBIX TOPOJ ¥ MUHEPAJIOB, TabIHIIa
MenpneneeBa, y4yeOHble (QuuibMbl, HUGPOBBIE 00pa3oBaTEIbHbIE PECYPCHI,
yueOHble TaOJMIIbl, IJIAKAThl, WUTIOCTPUPYIOIMINE XMUMHUYECKHUE MPOIIECCHI,
HOPTPETHI BBIJAIOIINUXCS YUEHBIX);

o [locoOus Ha meyaTHOM OCHOBE (TAONHIIBI, KAPTHI, YUCOHUKH, TUAAKTUICCKUN
Marepuai 1 T.11.);

Texnuueckue cpecTra 00yueHUs:
e [lepcoOHAIBHBIN KOMIIBIOTED;
e  MynpTUMEINATIPOEKTOD;
e [IpoeKkMOHHBIN 3KpaH,;
e BbIx0j B UnTepuer, JOP.



OobopynoBanue jJadopaTopuu U padounx MecT JJadopaTopuu: MEH3YPKH,
MUMETKU-KANEIbHULIBI, TEPMOMETPBI, MHUKPOCKON, JYIbl, MPEIMETHbBIE U
MTOKPOBHBIE CTEKJIA, IJIAHIIETHI JJIsI KalelIbHBIX peakiinii, (GUabTpoBalibHast Oymara,
MIPOMBIBAJIKH, CTEKJSIHHbIE MPOOUPKH, PE3HHOBBIE NPOOKH, (hoHapUKU, HAOOP
PEaKTUBOB, CTEKJISIHHbIE MAJIOYKH, ITATUBBI JIJISI MPOOUPOK; MEPHBIC ITUIMHPHI,
BOPOHKU CTEKJIIHHBIC, BOPOHKHU JeiauTenbHble HuimHapuueckue (50-100 wmur),
CTYNKHU C MECTHKOM, (papdopoBbie yaliku, MUHIETHI, PUIBTPHI OyMaKHBIE, BaTa,
MapJisg, 4acoBbI€ CTEKJIA, JJIEKTPOIUIMTKH, JIa0OpAaTOPHBIE IITATUBBI, CIIUPTOBBIC
TOPEJNIKU, CIIUYKH, MpUOOp AJIsl MOJyYeHHUs ra3oB (WM IpoOupKa ¢ ra300TBOAHOM
TpyOKOIi), JepKaTenu Juisi TPOOMPOK, CKISHKH IS XpaHEHUsI PEaKTHUBOB,
pasaaTouHble JIOTKH; xuMuueckue crakanbl (50, 100 u 200 mut); mimaTenu; MUHIIETHI;
TUTENBHBIC UL, CEKYHIOMEPHI (TaltMephl), MepHbIe TpoOupku (Ha 10-20 M) u
MepHBbIe KoJIObI (25, 50, 100 u 200 mut), BoasiHas 6aHs (MM TEPMOCTAT), CTEKIISTHHBIC
Majo4YKy; KOHWUYecKue KoyObl miga TtutpoBanus (50 u 100 mu); MHIMKATOPHBIE
NOJIOCKM sl onpenenieHnss pH W craHgapTHas WHIMKATOpHAs —IIKana;
YHUBEpCAIbHBIA HHAUKATOP; NuneTku Ha 1, 10, 50 mu (wnm nozatopei Ha 1, S u 10
MJI), OIOpeTKH Uil TUTPOBaHMS, MeEIUIMHCKHE Immpuikl Ha 100-150 wmo,
1ab0paTOpHbIE W/UJIU aHATUTUYECKUE Bechl, pH-MeTphl, CymuiabHbIN mKad, u ap.
nabopaTtopHoe 000pyI0BaHHE.



3.2. UudopmannoHHoe obecrievyeHne peajsn3anuu NporpaMmmbl

OcHoBHbIE NTeYaTHBIE H3TaHHUA

1. Xumus. 10, 11 knace: yue6. misa obmeoOpazoBat. Opranu3zanmii: 6a30BbIi
ypoBens/ O.C. I'abpuasia, U.I'. OctpoymoBs, C.A. CnankoB. M.: «IIpocBemenuney,
2021

2. XuMus: y4eOHUK U TIPAKTUKYM JIJISI CPETHETO TPOoeCCHOHATIBHOTO
obOpazoBanus / Y. B. Aadunorenosa, A. B. badkos, B. A. [Tonikos. — 2-¢ u3.,
ucnp. u pomn. — Mocksa: U3garensctBo FOpaiit, 2022. — 291 c.

3. O6mas xumust: yueOnuk st CITO / H. A. llleronuxuna, JI. B. MunaeBckasl.
— Canxr-IlerepOypr: Jlaub, 2021. — 164 c.

4. XuMusi: yueOHHUK U MPAKTUKYM U1 CPEeTHEro Npo(hecCUOHABHOTO
oOpazoBanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3z., nepepad. u A0m. —
Mocksa: U3natensctBo FOpaiit, 2022. — 507 c.

5. Xumusi: yueOHUK JJ1s1 cpeHero npodeccruonanbHoro oopazosanus / FO. A.
JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. [llanoBan; nmox oOuiel pegakiueit
I'. H. ®aneeBa. — 2-e uzn., nepepad. u non. — Mocksa: M3narensctBo FOpaiiT,
2022. —431 c.

I[OIIOJIHI/ITCJIBHBIG HCTOYHHKH

1. Xumus. 10 knacc. YrioyO6n€Hnsiii ypoBeHs : yueounk/ B.B. Epemun,
H.E. Ky3s™menko, B.W. Tepenun, A.A. JIpo3nos, B.B. JIynun; og pe.
B.B. JIynuna. — M.: IIpocBenienue, 2022. — 446, [2] c.: ui.

2. Xumus. 11 knace. YrioyO0n€Hnsiii ypoBeHs : yueounk/ B.B. Epemun,
H.E. Ky3sMmenko, A.A. JIpo3nos, B.B. JIynun; nox pea. B.B. JIynuna. — M.:
IIpoceemenue, 2022. — 478, [2] c.: ui.

3. Xumus. YriayOneHHsiid ypoBenb. 10—11 kiaccel: pabodas nporpamma K
nuaun YMK B.B. Jlynuna: yue6H0o-MeToandeckoe nocooue / B.B. Epemun,
A.A. JIpo3nos, U.B. Epemuna, 2.10. Kepumor. — M.: [Ipoda, 2017. — 324, [1] c.

4. Meroandeckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3smenko,
B.. Tepenuna, A. A. [Ipo3nosa u ap. «Xumud. YTiyOsieHHbIH ypoBeHbY. 10
kiacc / B. B. Epemun, A.A. JIpoznos, 1.B. Epemuna, B. 1. MaxonuHa,
O. 10. Cumonoga, 3.1O. Kepumos. — M.: Jlpoda, 2018. — 339 c. : u.

3. Metoaudeckoe mocobue k yueOuuky B. B. Epemuna, H. E. Ky3smenxko, A.
A. Ipo3noBa u ap. «Xumus. YTinyOiaeHHbil ypoBeHb». 11 kiace / B. B. Epemus,
A.A. JIpo3nos, U.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10. Kepumon. —
M.: lpoda, 2018. — 423 c. : n.

6. I'ycera, E. B. Xumus qs CI1O: yuebro-MeTonuueckoe nocodue / E. B.
I'yceBa, M. P. 3uranmmmna, /[. 1. Kynmukosa. — Kaszans: KHUTY, 2019. — 168 c.



— ISBN 978-5-7882-2792-4. — TekcT: 21eKTpOHHBIN // JIaHb : 2JIEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/196096 (nata
obpamenus: 14.10.2022). — Pexum gocTtyna: Ajist aBTOPHU3. MOIb30BaTEIICH.

7. Yepuukona, H. 0. Xumus B JoCTyITHOM U3JI0KEHUH: Y4eOHOE TocoOue AJis
cno / H. 1O. YUepaukoBa. — 2-e uzn., crep. — Cankr-Ilerepoypr: Jlanp, 2022. —
316 c. — ISBN 978-5-8114-9500-9. — TexkcT: aneKTpoHHbIH // JlaHb:
ANEeKTpOHHO-OnbOmMoTeunas cucrema. — URL: https://e.lanbook.com/book/195532
(mara obparmenus: 14.10.2022). — Pexxum goctyrna: s aBTOPU3. MOJIb30BATEIICH.

8. [lleBuuipina, JI. B. Xumus: yue6Hoe nocodue / JI. B. llleBHuiipina, A. 1.
AmapueB. — HoBocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-4.
— Texkcr: anekTponHslii // JIanb: anekTpoHHO-OMbOMMOoTeuHas cucrema. — URL:

https://e.lanbook.com/book/118505 (naTa obpamenmns: 14.10.2022). — Pexum
JOCTyTA: IS aBTOPH3. MOJIb30BaTEIICH.

9. bnunog, JI. H. Xumus: yueonuk nns CI1O / JI. H. bnunos, U. JI.
[Tepdunona, T. B. CokomnoBa. — 2-¢ u3n., crep. — Cankr-IlerepOypr: Jlanp, 2021.
— 260 c. — ISBN 978-5-8114-7904-7. — TexkcT: 351eKTpoHHbIH // JIaHb:
aNeKTpoHHO-O0nbmoTeunas cucrema. — URL: https://e.lanbook.com/book/167183
(mara obpamenus: 14.10.2022). — Pexxum goctyrma: s aBTOPU3. MOJIb30BATEIIEH.

10. Ta6puensu, O. C., JIvicona, I'. I'. Xumus: kaura jjis mpenoaaBatesns: y4eo.-
MeToH. mocodmne. — M. Akanemus, 2012. - 332 c.

11. Yepnukona H. 1O., Memepsikona E. B. Pemraem 3agauu 1o xumuu
camocrodaTenbHo: yueOHoe nocooue / H. FO. Uepnukona, E. B. MemepsikoBa —
Cankr-IletepOypr: Jlans, 2022. — 328 c.

12.  Pe3nukoB B. A. COOpHUK yIpaKHEHU U 3a/1a4 IO OPTaHUYECKONH XUMUU:
yuebHoe nocobue / B.A. PesnukoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.

13. Kamyctuna A. A., Xameuenko U. I'., JIubanos B. B. O0mas u
Heopranuyeckas xumus. [Ipaktukym / A. A. Kanyctuna, 1. I'. Xansuenko, B.B.
JIn6ano — Cankr-IlerepOypr: Jlansp, 2020. — 152 c.

14. Tabpuensa O.C. Xumus: yueb. st crya. npod. yueb. 3aBenenuti / O.C.
IMabpuensn, U.I'. OctpoymoB. — M., 2016.- 256 c.

15. Ta6puensn O.C. Xumus nis npodeccuil 1 CenuaibHOCTeH TEXHUYECKOTO
npoduiis: y4eOHHK IS CTYA. YUpexaeHuil cpe. mpod. oopazosanusi / O.C.
Iabpuensn, U.I'. OctpoymoB. — 4-¢ usa., ctep. — M. : U3naTenbckuil eHTp
«Axanemus», 2017. — 272 c.
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HNuTepHeT-pecypcenbl
1. hvsh.ru — XXypHan «Xumust B IKOJIE.

2. https://postnauka.ru/themes/chemistry — nekiuu o xumuu Ha caiite [loctHayxa.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-nonynsipHbIil mpoekT «31aeMeHThI 00JbIIoN HayKn» (U3uKa, XUMUS,
MaTeMaThKa, aCTPOHOMHUS, HAYKH O JKU3HU, HayKu o 3emiie). HoBocTu Hayku,
KHUTH, HAYYHO-TIONYJISIPHBIE CTAThH, JICKIIUU, SHIUKIIOIIEINH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caitt HayuHO-TIONTYJIsIpHOTO KypHana «llorenunam». Xypnan nznaércsa ¢ 2005 r.,
¢ 2011 r. — pazgen «Xumus».

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

CailT Hay4YHO-TIOYJISIPHOTO KypHAJIa « XUMHUS U KU3HbY. KypHai u3naércs

c 1965 .
5. http://gotourl.ru/4786_(http://www.chemnet.ru/rus/elibrary/)

OTkpbITas JNEKTpOHHAsE OMOIMOTEKa XuMUdeckoro moprana «Chemnety,
COJICPKUT yueOHbIC U MH(POPMAITMOHHBIC MaTePUATBI ISl IIKOJILHUKOB U
yuuteneid. B Hell MOXKHO HalWTH YYEOHUKH 10 00IIIeH U HeOPTraHUYECKON XUMUH,
OpraHWYECKON XUMHH, MyJIbTUMEINAMATCPHUAITbI, a TAKKE 3a/1a9d XUMUICCKUX
OJIMMITHA]T C PEIICHUSIMH, 33]]a491 BCTYITUTEIbHBIX SK3aMEHOB JJIS
aOUTYypPHUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmanmonnbsie MaTepualbl 00 onumnuagax: MoCKOBCKON TOPOJCKOM,
Bceepoccuiickoii, Menneneesckon, MexnyHnaponnoi. 1Ipusenenst 3agaumn
TEOPETUUYECKUX U IKCIIEPUMEHTAIBHBIX TYPOB, MOJPOOHBIEC PELICHUSI, CITUCKU U
dboTorpaduu modenuTee.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

CucreMa qUCTaHIIMOHHOTO 00yUYeHUs, HalpaBjIeHHAs B MIEPBYIO O4Yepe/lb Ha
MOATOTOBKY K OJIMMITMAJIaM BCEX YPOBHEU — OT MIKOJIBHBIX JI0
Mexnaynapoanoi. CaiT coepKuT OrpOMHOE KOJIMYECTBO 3a/1ad,
CrPYNIUPOBAHHBIX KaK MO TeMaM, TaK U 1o onumnuaaam. [1o Bcem 0CHOBHbIM
paszenamM XMMHUH NpUBEIEH TEOPETUUECKHUI MaTepuall U pa3oOpaHbl perieHus
TUTOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran no HanorexuosorusiM. OCHOBHas 11eJIb — pa3BUTHE 00PA30BAHUS B
00J1acTH HAHOTEXHOJIOTUI ¥ TOJITOTOBKA K MHTEPHET-OJITMMITHAA]IE T10
HAaHOTEXHOJIOTHSIM.


https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
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9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBouHast ”HpopMalus 0 XMMHUYECKUX 3JIEMEHTaX U UX CBOMCTBAx
(Ha aHTJIMIICKOM SI3BIKE).

10.  http://gotourl.ru/4792 (http://periodictable.ru/)
PyCcKOsI3b1YHBIN CalT O CBOMCTBAX XUMUYECKHUX IJIEMEHTOB.
11.  http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexkommepueckuii calT oHnaitH-00pa30BaHusl, COIEPKUT MHOTO HHTEPECHBIX
00pa30BaTeNIbHbIX KypCOB U BUACOJICKIUI JIs IIKOJIbHUKOB, CTY/ICHTOB U
yuyuTelie. ECTh HECKOJIBKO KYypCOB 10 XUMUH.

12.  http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — caMbIii aBTOPUTETHBIN B MUPE XUMUH
uH(}OpMaAIMOHHBIA HHTEPHET-pecypc (CAalT MIaTHBIN).

13.  http://www.organic-chemistry.org/
[Topras Mo opraHUYECKON XMMUU HA AHTJIMHACKOM SI3BIKE.
14.  http://www.xumuk.ru

CaliT 0 XMMHH: KJIaCCUYECKUE YUYEOHUKH, CTPAaBOYHUKH, SHIIUKIIONEINU, TTIOUCK
OPraHUYECKUX U HEOPraHUYECKUX PEaKLUN, COCTABICHUE YPABHEHUMN PEAKIIUN.

15.  http://orgchemlab.com/

CaiiT, moCBAIEHHBIA TPAKTHYECKON padoTe B Jaboparopuu
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUA
OBIIEOBPA3OBATEJIBHOM JUCHHUILJINHBI

KoHTpouib 1 o11eHKa pe3ysibTaToB 00yYeHUs! OCYLIECTBISETCS MPENogaBaTeIeM B
IPOILECCE MPOBEACHUS MPAKTUUYECKUX 3aHATUN U JIaDOpAaTOPHBIX pabOT, TECTUPOBAHMUS,

a4 TaKXC BBbIIIOJIHCHUA O6yanOHII/IMI/ICH HWHANBUAYAJBbHBIX SaﬂaHHﬁ,

ITPOCKTOB,

uccnenoBanuil. Pe3ynbraThl 00ydeHus ONpeieisitoT, YTO 00yUYaroIuecs 10 KHbI 3HaTh,

IIOHUMATb U ICMOHCTPUPOBATDH 110 3aBCPIICHNN NU3YUCHUSA AUCIHUIIIINHBI.

Jns dbopmMupoBaHMs, KOHTPOJISI M OILICHKH PE3yJIbTAaTOB OCBOEHHUS Y4YeOHOM

JUCHUIIIMHBI HCIIOJB3YCTCA CHUCTEMA OLICHOYHBLIX MCpOHpHﬂTHﬁ, MNpcacTaBJArOIIasa

cO00M KOMIUIEKC Y4EeOHBIX MEPOIPUITHH, COINIACOBAHHBIX C pe3yJbTaTaMu O0y4YEeHHUS U

chopmynupoBanaeix ¢ ydetoM DPI'OC COO (mpeameTHbIe pe3yAabTATHl  TO
mucturuinae) u I'OC CIIO.
Ne | OK/TIK | Monyas/Pa3nen/Tema Pe3yabTaTt 00y4yeHnus Tunbt ouenoqnvb X
MepOonpusITHIA
I | OcHoBHOE coepxkanue
1 Pa3gen 1. OcHoBBI ®opmyauposart,
0a30BbI€ MOHATHS U
CTPOCHHS BelecTBa
3aKOHbI XHMHH
1.1 | OK 01 CrpoeHne aToMOB Cocrasnars xumnueckue |1. Tect «Ctpoenue atomoB
XUMUYECKHUX DJIEMEHTOB |(POPMYIIBI COETMHEHUI B |XUMHUYECKHUX JIEMEHTOB U
Y TIPUPOJIa XUMHUYECKOH |COOTBETCTBUU CO MIPUPOIA XUMHUIECKOM CBSI3HY.
CBSI3U CTENCHBIO OKUCIICHUS 2. 3a7a4n Ha COCTaBJICHHE
XUMHYECKHUX DJIEMEHTOB, |XHUMHUYECKUX POPMYIT
MCXO/1sl U3 BaJICHTHOCTH U |IBYXaTOMHBIX COE€IMHEHHI
AJIEKTPOOTPHUIIATEIHPHOCTH |(OKCHIIOB, CYJIb(UIOB, THAPHIOB
U T.IL.).
3. 3agaHus HA KCIIOJIb30BAHUE
XUMHYECKOW CUMBOJIUKH 1
Ha3BaHUU COCOUHEHUH I10
HOMEHKJIATyp€e MEXKTyHAPOIHOTO
COI03a TEOPETUYECKON U
MPUKIIAJHON XUMUU U
TPUBHAJILHBIX HA3BaHUU IS
COCTaBJICHUS XMMHYECKUX
dhopMyJT ABYXaTOMHBIX
CO€IMHEHUH (OKCHIIOB,
Cynb(UI0B, TUAPUIOB U T.I.) U
JIPYTUX HEOPTAaHUYECKUX
COEIMHEHHUH OTIAEIBHBIX KJIACCOB
1.2 | OK 01 [Iepnonnueckuii 3aK0H 1| XapaKTepHU30BaTh 1. Tect «MeTannnueckue /
OK 02 tabnumna J{.U. XUMHUYECKHE JIEMEHTH B |HEMETaJJIMYECKHUE CBOMCTBA,




OK/IIK

Mogayas/Pa3znen/Tema

Pe3yabTaT 00yuenust

Tunobl olleHOYHBIX
MepOonpPUs THI

Menpeneena

COOTBETCTBHUH C UX
MTOJI0KCHUEM B
IIEPUOIUYECKON CHUCTEME
XUMHUYECKUX AJIEMEHTOB
JI.1. Menaeneena

3JIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHYECKHUX DJIEMEHTOB B
COOTBETCTBHUE C UX 3JIEKTPOHHBIM
CTPOEHHEM M TIOJIOKEHHEM B
MEPUONYECKOIN CUCTEME
XUMHUUYECKHUX 3jieMeHToB J[. 1.
MeHneneesay.

2. IlpakTrueckue 3alanus Ha
YCTAHOBJICHUE CBSI3U MEXKIY
CTPOCHHEM aTOMOB XUMHUYECKUX
AJIEMEHTOB U MEPUOTUYECKUM
W3MEHEHUEM CBOWCTB
XUMHYECKHUX JIEMEHTOB U UX
COEJIMHEHUHN B COOTBETCTBUH C
nosioxkenueM Ilepuonnueckoi
CUCTEME.

3. IIpakTUKO-OpHUEHTUPOBAHHBIE
TEOPETUUYECKHUE 3aJaHUs Ha
XapaKTEePU3ANI0 XUMHUIECKUX
AJIEMEHTOB: «MeTamndeckue /
HEMETaJUTMYECKUE CBOMCTBA,
3JIEKTPOOTPHUIIATEIBHOCTD U
CPOJICTBO K AJICKTPOHY
XHMHYECKHUX DJIEMEHTOB B
COOTBETCTBUE C UX 3JECKTPOHHBIM
CTPOEHHEM M TIOJIOKEHHEM B
MEPUONYECKOIN CUCTEME
XAMHYECKHUX JIEMCHTOB

JI.11. MennaeneeBa»

Pazgen 2. XuMuueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHYECKHX PeaKuui

KontpoabsHnas padora
«CTpoeHue BemecTsa u
XHMHYeCKHe PeaKkium)

2.1

OK 01
OK 04

THUIBl XUMHYECKUX
peaxkuumii

CocTaBnaTh peakuuu
COCIIMHCHUS, Pa3JI0KCHUS,
oOMeHa, 3aMeIleHUS,
OKHCIIUTEIBHO-
BOCCTAHOBUTCJIIBHBIC
peakiuu

1. 3agaun Ha COCTABJICHHE
YPABHEHUUN PEaKLIUN:

— COCIMHECHUS, 3aMCIICHHUS,
pazyioxeHusi, o0OMeHa,

— OKHMCIIUTEILHO-
BOCCTAHOBUTEIIHHBIX PEAKITUH C
HCIIOJb30BaHHEM METO/1a
3JIEKTPOHHOTO OajlaHca.

2. 3amaun Ha pacyeT MacChl
BEIISCTBA MM 00BEMA

ra3oB 10 U3BECTHOMY KOJTUYECTBY




Tunsl oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabTat 00yuenus .
MeponpusTHii
BEIIIECTBA, MacCe U 00BEMY
OJTHOTO U3 yYaCTBYIOIINX B
pEeaKLMH BELIECTB; PACYCThI
Macchl (00bEMa, KOTMYeCTBa
BEIIECTBA) MIPOYKTOB PEaKIInHy,
€CJIM O/IHO U3 BEUIECTB UMEET
PUMECH
2.2 DNEeKTPOIUTHYECKAS CocTaBnATh ypaBHEHUS 1. 3anaHus Ha cocTaBIeHHE
JUCCOLIMALMS U MOHHBIA |XMMHYECKHUX PEaKIHH MOJIEKYJISIPHBIX U HOHHBIX
oOmeH HOHHOTO OOMEHa ¢ peakIuii ¢ yyacTHeM KHCJIOT,
y4acTUEM OCHOBAaHMH U COJIEH,
HEOPTraHUYECKUX BEIIECTB |YCTAHOBJICHNUE H3MEHEHUS
KHCJIOTHOCTH CPEJIbl
2. JJabopartopnas padota "Turibr
XUMHYECKHUX peakui”

3 Pa3znen 3. Crpoenue u |UccaenoBats crpoenue u|KonTpoabnas padora
CBOMCTBA CBOJiCTBA «CBOJiCTBa HEOPraHMYECKHUX
HEOPraHu4ecKUuX HEOPraHMYecKHuX BelleCTB)»

BelleCTB BelleCTB
3.1 | OK 01 Knaccudukarnms, Knaccudunuponats 1. Tect «Homenknatypa u
[IK5.3  |HOMeHKIaTypa u HEOpPraHUYECKue Ha3BAHUE HEOPTAHUYECKUX

CTpOCHHE
HEOPTaHUYECKHUX
BEIIIECTB

BCIICCTBA B COOTBCTCTBHUU
C UX CTPOCHHUCM

BELIECTB UCXOJIS U3 UX
XUMHYECKON HOpMYIIbI UITU
COCTaBJICHUE XUMUYECKOMN
(bopMyJIbl UCXO1 U3 Ha3BaHUS
BEILECTBA 10 MEXAYHAPOAHOU
WU TPUBUAJIBHOU
HOMEHKJIAType».

2. 3aga4ym Ha pacyeT MacCOBOM
J10JIU (MAcChl) XUMHUECKOTO
areMeHTa (COeIMHEHNS ) B
MOJIEKYJIe (CMECH).

3. IlpakTuueckure 3aJaHust 1o
KJaccupuKaluy, HOMEHKIIAType U
XUMHUYECKHM (hopMyiam
HEOpPraHMYECKUX BEILECTB
pa3INYHBIX KJIACCOB.

4. IlpakTyeckue 3aAaHus Ha
ONPEAECICHNE XUMUYECKOU
AKTUBHOCTH BEILLECTB B
3aBUCUMOCTH BUJIa XUMUYECKON
CBSI3U U TUIIA KPUCTAJUIMYECKOU
peleTKu




Tunobl olleHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabTat 00yuenus .
MeponpusiTHi
3.2 | OK 01 DU3NKO-XUMUYECKUE YcranaBnuBaTh 1. Tect «Ocobennoctu
OK 02 |cBoiicTBa 3aBUCUMOCTb (PU3UKO- XUMHUYECKUX CBOMCTB OKCHJIOB,
IIK5.3  |HeopraHuuyeckux XUMUYECKHUX CBOMCTB KHCJIOT, OCHOBaHU, aM(pOTEPHBIX
BELIECTB HEOPraHMYECKHX BEIIECTB [THIPOKCHUIIOB U COJIEH».
OT CTPOEHUS aTOMOB U 2. 3ajaHMs HA COCTABIICHUE
MOJIEKYJI, a TAK)KE THNAa  |ypPaBHEHUI XMMHUYECKUX PEeaKLni
KPUCTAJIIINYECKON C YYaCTHEM MPOCTHIX U CIOXKHBIX
pelIeTKH HEOpPraHUYECKHUX BEIIECTB:
OKCHJIOB METAJJIOB, HEMETAJIOB U
aM(OTEpHBIX AIEMEHTOB;
HEOpPraHUYECKUX KUCIIOT,
OCHOBaHMU M aM()OTEPHBIX
TUAPOKCUOB, HEOPIraHUUECKUX
CoJIeH, XapaKTepu3yroIuX ux
CBOMCTBA U CIIOCOOBI MOJTyYCHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a1aHNS HA
CBOWCTBA U MOJyYCHHE
HEOPraHUYEeCKUX BELIECTB
33 | OKO01 |Unentudukanus Hccnenosats 1. IIpakTUKO-OpUEHTUPOBAHHBIE
OK 02 |HeopraHMYeCKHX KA4eCTBEHHBIC PEAaKIUM  |3aJaHMS 110 COCTABIICHUIO
OK 04 |BemecTB HEOPraHMYECKHX BEIIECTB |XMMHUYECKUX PEAKIIUN C y4aCTHEM
HEOpPraHNYeCKUX BELIECTB,
UCTIONB3YEMBIX JUIS UX
UACHTH(DUKAII.
2.JIaGopaTopHas pabora:
“Unentuduxanms
HEOPraHWYECKUX BEIECTB’
4 Pa3znen 4. Crpoenue u |UccaenoBars cTtpoeHue u|Kontpoabhas pa6ora
CBONCTBA cBoiicTBa oprannveckux («CTpoeHue u cBoiicTBA
OpPraHM4YecKux BellecTB OPraHM4ecKuX BelecTB»
BelIeCTB
4.1 | OK 01 Knaccudukarnms, Knaccudunuponats 1. 3aganus Ha cocTaBIEHUE
I1K5.3 CTPOEHUE U OpPraHMYECKHUE BEIIECTBA B |HA3BAHUM OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUHM C UX COEIMHEHUH N0 TPUBUAIBLHON WU

OpPraHU4YCCKUX BCIICCTB

CTPOCHHEM

MEXIYHAPOAHOU
CHUCTEMaTHYECKOM HOMEHKJIIaType.
2. 3ajaHus Ha COCTaBJICHHE
TIOJTHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (OpPMYIT
OpPraHNYECKHX BEIECTB
OTJICJIBHBIX KJIACCOB.

3. 3ajaun Ha onpezeeHue
npocTtenmien GopmMyJibl




Tunobl olleHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabTat 00yuenus .
MeponpusTHIA
OpPraHWYECKON MOJIEKYJIbI, HCXO/S
13 3JIEMEHTHOTO cocTaBa (B %)
42 | OK 01 CBoiicTBa OpraHU4eCcKUXx | Y CTaHABIMBATh 1. 3aganus Ha cocTaBICHUE
OK 02 |coenuHeHmit 3aBUCUMOCTH (hPU3HKO- YpaBHEHUN XUMHUUYECKUX PEaKIUi
OK 04 XUMHYECKUX CBOMCTB C y4aCTHUEM OpPraHUYECKUX
[1K5.3 OPraHMYECKUX BEUIECTB OT |BEIIECTB HA OCHOBAHUU UX
CTPOEHMSI MOJIEKYJI COCTaBa U CTPOEHUS.
2. 3ajgaHus HAa COCTaBJICHUE
YpaBHEHUN XUMHUUYECKUX PEAKIUH,
WUTIOCTPUPYIOLINX XUMUYECKHE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKaHUs JAHHBIX PEaKLHi u
TE€HETUYECKOMN CBA3U
OpPraHWYECKHUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuetHsble 3aaum Mo
YPaBHEHUSM PEaKIUil C yYacTUEM
OpPraHWYECKHX BELIECTB.
4. JIJaGoparopnas padota
“IIpeBpanieHuss OpraHU4eCKUX
BELIECTB IPX HArPEBAHUU"
43 |OKO01 |HMnentudukanus Hccenenosats 1 .IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |opraHMYeCcKHX BEIIECTB, |[KAUECTBCHHBIC PEAKIIMM  |3aJIaHUs 1T0 COCTABIICHUIO
OK 04 |ux 3HaueHue u OPraHUYeCKUX XUMUYECKHUX PEAKLIHUN C y9aCTHEM
[IK5.3  |nmpuMeHeHue B OBITOBOM |COEIMHEHUH OTAEIBHBIX |OPTraHUYECKUX BEILECTB, B T.4.
IIK5.4 |1 npou3BOACTBEHHOMN KJIACCOB HCIIOJIb3YEMBIX ISl KX
JeATEIIbHOCTHU YeJIOBEKa uACHTU(DUKAIIIH B OBITY U
IPOMBIIIEHHOCTH.
2.JIaGoparopnas pabdora:
“Unentuduxaiiss OpraHnIecKux
COEOUHEHNN OTAEIBbHBIX KJIaCCOB”’
5 Pa3znen 5. XapakTepu3zoBathb
Kuneruueckue u BJIMSIHHE PA3JIHYHBIX
TepMoAMHAMHUYeckHe |(paxkTopoB Ha
3aKOHOMEPHOCTH paBHOBecHE U CKOPOCTh
NPOTEKAHUS XHMHYECKHX PeaKkuui

XUMHYICCKHX peaKunifl




Tunobl olleHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabTat 00yuenus .
MeponpusTHii
5 | OKO0l CKopocTh XMMUYECKUX | XapaKTepUu30BaTh [IpakTUKO-OpUEHTUPOBAHHBIE
OK 02  |peakmnuii. XuMHUYEeCKOE |BIMSHUE KOHIIEHTPAIMM  |TCOPETUUYECKHE 3aJaHus HA
[IK5.3  |paBHOBecue pearupyromrux BEIIeCTB U |aHaIu3 (AKTOPOB, BIHUSIONINX HA
TEMIIEpPaTypbl HA CKOPOCTb |N3MEHEHUE CKOPOCTH XUMUYECKOU
XUMHUYECKHUX PeaKIIHii peakuuu. [IpakTuko-
XapaxkTepus3oBaTh OpUEHTHPOBAHHbBIC 3a/JaHUS HA
BIIMSIHUE U3MEHEHHUS npUMeHeHue npuHuumna Jle-
KOHLIeHTpauuu Bewects, |lllaTtenbe nist HaxoxaeHus
peaKIu Cpeibl U HaIlpaBJICHUsl CMEILECHUS
TeMIIepaTypbl Ha paBHOBECHUS XUMUYECKOM peakiuu
CMEIIEHHE XUMHUYECKOTO | aHaju3 (PaKTOPOB, BIMSIOIINX
paBHOBECHS Ha CMEIlIeHNEe XUMHUYECKOTO
paBHOBECHS

6 HccaenoBaTh MCTHHHBIE

Paznen 6. PacTtBopnl PacTBOPHI € 3aJaHHBIMH
XapaKTepuCTHKaAMU
6.1 | OKO01 |Ilonstue o pactBopax |PasnuuaTh MCTHHHBIE 1. 3aaun Ha IPUTOTOBIIEHUE
OK 02 pacTBOpLI pacTBOpPOB.
IIKS5.3 2. IIpakTUKO-OpUEHTUPOBAHHBIE
pacyeTHbIe 3a/1aHUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yEMbIE B OBITOBOW U
MPOU3BOJICTBEHHON AESITENFHOCTU
YyeJioBeKa
6.2 | OK01 Uccnenoranue cBoiictB |MccnenoBats pusuko- JlaGopaTopHnas pabota
OK 04 |pactBOpOB XUMUYECKHE CBOWCTBA “IIpuroroBieHue pacTBOPOB”
IIKS.3 UCTHUHHBIX PaCTBOPOB

II | IIpodeccuoHaTILHO-OPHEHTHPOBAHHOE CO/IEPKaAHUE (CoaepRaAHNEe IPUKIIATHOTO MOTYJIfA)

7 Pa3pean 7. OuennBaTh NocJaeACTBHSA |3amMTA Keilca (¢ yueToM
Xumusi B ObITY U OBITOBOI U Oyayuieil npogeccuoHAIbHOI
NPOU3BOACTBEHHOM NPOU3BOJACTBEHHOM AesITeJIbHOCTH)

AeATeJbHOCTH AeSITeILHOCTH Ye10BeKa

YeJa0BeKa ¢ MO3ULUit
IKOJIOTHYECKOI
0e3omacHOCTH

OK 01
OK 02
OK 04
OK 07
IIKS.3
IIK5.4

Xumus B OBITY U
MIPOU3BOJICTBEHHOM
TESTEeIbHOCTH YeJIOBEKa

O1eHuBaTh NOCJIEACTBHS
OBITOBOH U
MPOU3BOJACTBEHHOM
JIESITEILHOCTH YEJIOBEKa C
MO3UITUH SKOJIOTHYECCKOMN
0e30MacHOCTH

Keiic (c yuetom Oynymieit
npodeccuoHaIbHOI
JEATEeITEHOCTH)
Bo3MokHBIE TEMBI KEHCOB:
1. IloTerienne kuMaTa u
BBICBOOOXKICHHE Ia30BBIX
THIPATOB CO JIHA OKeaHa.




OK/IIK

Mogayas/Pa3znen/Tema

Pe3yabTaT 00yuenust

Tunobl olleHOYHBIX
MepOonpPUs THI

2. byayumiue matepuasl 11l aBUa-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHS.
3. HoBble maTepuansl ais
COJTHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTUTENbHBIX MpenapaToB
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